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DESCRI PTI ON TONER AND, DEVELOPER TONER CONTAI NER

PROCESS CARTRI DGE, | MAGE FORM NG APPARATUS AND | MAGE

FORM NG METHOD 5 Techni cal Field The present invention

relates to toners for devel oping electrostatic inmages

of el ectropbotography, electrostatic recording,

el ectrostatic printing, and the like; and to

devel opers, toner containers, process cartridges,

i mage form ng apparatuses, and i nage form ng nethods

using the toners. 10 Baqis iy | mage fornation by
electrophotographlc net I's generally carried

gﬁémgﬁ Mcess [ ncI udi ng- ]lgfrrqr@non a {llglti’%nRtIDGE,

el ectrostatic i mage bearing nenber) devel opi ng the 15

| at m&mmmwmm@m%ﬂm Emﬂmﬂ@'['}%ﬁ
I mage); then

toner to forma visible inage (toner

transferring the visible imge to a recordi ng nmedi um
such as paper; and fixing the image to forman fixed
i mage. The toner is a colored particle conprising a
B@ﬁ@@ﬂﬂ@bﬂdder resin), colorant, charge controlling
agent, etc which are contai ned in the binder. As 20

t he neqﬁ@gn&ﬁﬁtQﬁ@ﬂﬂ&hﬂga&ﬂ%uhﬁﬂﬁé%F@y|ﬁerlZaglgn and

suspen3|on pol yneri zation are mai
gwiverl zation is a method for produc:| ng a toner
895 of elegirpheipsraphy. slemtwslatrreenting, slecgosta ic pnni:mg and

are nelt mxed and are unifornly dlspersed |nto a

Hheriles; ahd b0 Béwlpos, 10RSTcoRQITANS Lok (ALA R fng
toner conposition is grinded, classifie etc

AP 1S RS BN, T Qubacks as

Background Art

Image formation by e.g. electrophotographic methed is generally carried
out by & series of processes including: forming a Iatent slecirostatic image on a
photoconductor (latent electrastatic image bearing member); developing the
latent electrostatic image by a developer containing a toner fo form a visible
image (toner image); then transferring the visible image to 2 recording medium
sudhaspapmﬂandﬁxh@iheﬁmagaEﬂﬂnuanﬁmndhnaga

The toner is a colored particle comprising a binder (binder resin,
colorant, charge controlling agent, ete. which are contained in the hinder. Asg
the method for producing the toner pulverization and suspension
polymerization are mainly known.

The pulverization is a method for producing a toner in which a colorant,
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fol | ows. SpeC|f|caIIy, a grinder, etc. are reqU|red

to grind a toner Conposition, 5 resultlng in high

cost, and thus the nmethod is not effective. In

addition, during the grinding, toner particles with

wi de distribution of particle dianeter tend to be

formed. Therefore, in order to obtain inmges with high

resolution and high gradation, a portion of the toner

particles, for exanple, mnute particles of 5 pm or

dhasge ¢ontrillimpemmtrtd dramyelt-grisédhand AnoGnifrmnly alispeesed into a

nmust be renmoved by 1o cIaSS|f|cat|on inviting a

R {d GEln oEet | AhpAlinbhehda dR" msrrraﬁfrsn } olaBosition is
i cu o dlsperse Itives suc A4S a cororan

anqk%rarge controlllng agent into the binder
pagsifiath cetosie t9rm & donegneThe pulirrization hasairambacks as

are not dispersed uniformy deterlorates flowability,

fERed. O pRbifiiAlYy, adirimier| dikY ard [@gﬁm arifd a t6hér cohrposition,

Recently, to overcone these probl ens in pul verisation,

hmhﬁwgﬁ&g@ﬁgﬁgh tfl);ﬂ[ dt)g’ttp rrerlilgtl%gmu’dunﬂg

toner particles are produced by suspension
the leyimeingy adricorpartitiesnexith widoiietriptidn ¢f peaticietdihmettrtynd to
suspensi on polynerization are generally spherical and

T ind “SORE R B Rilor b TR Srgls i R <o RS A ich

photoconductor and the accumulation of such residua
gradraiion, émﬁ@mﬁbﬁm@nma&lr exampley sinutermaiidesbi 5 pm

t oner contam nates conponents such as a charglng

drQbdein AMtEr add RRLISSIE N9 %&gfb&i%&ﬁf ﬁ:ggsé:qm“hﬁﬁ&md by

charging, and subsequently redu t he i ng

e rrrance of the ¢ ng roller Therefore a net hod .
ﬂfﬂé‘nﬂﬁ% Eﬁgﬁf%rﬂ&r]@éu poelde Firfppmore, 1t is

emul si on polynerlzatlon is used to forntresin fine

dihictdt tb elisperds additives sicls ab aagpligsint, \andsdee o bastrblling agent
obtain toner particles having irregul ar shapes (See

into the binder uniformly. The use of the toner in which the additives are not

dispersed untformly deteriorates flowability, developability, dumbility, image

gquality, ete.

Recenily, to overcome these problems in pulverization, 4 method for
producing a toner by polymerization of monomer is propesed and carried out.
For ezample, toner particles are produced by suspension polymerization.
However, toner particles obtained by suspension polymerization are generally
spherical and have drawback of poor cleaning ability. Poor cleaning ability
causes non-transferred residual tomer on a photoconductor and the

accumulation of such residual toner leads to background smear Moreover,

residual foner contaminates components such as a charging roller, which
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Patent Literature |I}_ However, toner particles forned
by enmul sion polynerization have residual surfactants
in large amounts inside the particles as well as on
the surface thereof, even after being washed by water.
As a result, charge stability of toner is reduced,
the distribution of the anount of charge is 1o

i ncreased, causing background snear on a printed
image. In addition, the residual surfactant

chatgesi i phetscpiihicRe o behtaet cledaing BHd" RS fuently reduces the
devel oping roller etc. Therefore, toner cannot

f i i t.5s Oriqgi | functio On the ot her hand, for
tHe élé?%rtgft)rﬁ?ﬂg%iwgé&q{eati ng, in which

heati ng nmenbers such as a heating roller are used, the
t oner Bhﬂmﬁubes matbod firprodecag somee eartieles id pyopossdll ®hwhich
may be referred to as "offset resistance” hereinafter,

ERRIRIbN Epd MRk AS - h_case. of f set ;
resi stance can gé&%?ﬁ%&dkgyﬁﬂél F%Sv]\nﬂn l?aerﬁglgg.i Sguich are
agent to exist on the surface of toner particles. In

gubreryently associabuk ta ebtuim bnee pattides hadoidrmeaular @bapes (See

di sclosed in which resin fine particles are not only

Pammi Nekrfirs ONE’  PHbivkeAES torabt pafﬁ%omﬁaﬂha aggg'en ulsion

the surface of ti 20 the toner particles C9ee
Literatures 2 and.3). These proposals, however, cause _
PlFleBleAR bagS YL g e of e Simotpb tetdarGhe particles
unsati sfactory fixing ability at |ow tenperatures, is.

anwel yie snvhmgurfdedhedeiok ienen aféd hidiyg whshatls) wwifh, A Sesult,
nmet hod, in which resin fine particles obtained by

LRRIR! [ Zat | re. asseqi at ed provi de )
A8 SRR N TBi2 ket RS BloR o oBe REANGR Of charge i
problem Generally, releasing agent particles am
HHRase b neIsing, Badkereunsl smear mpr avwintké iofazeet In addition, the
resi stance. However, the releasing 5 agent particles

asiluahphvbetint t6hdaninifed PRAboRkl ERrdi HIRECGefping
roller, ete. Therefore, toner cannot fulfll its original function.

On the other hand, for the fixing process by contact heating, in which
heating members such as a heating roller are used, the toner particles must
possess releasability; which may be referred to as “offset resistance” hereinafter,
from the heating members. In such case, offset resistance can be improved by
allowing a releasing agent to exist on the surface of toner particles. In contrast,
methods to improve offset resistance are disclosed in which resin fine particles
are not only contained in toner particles, but are concentrated at the surface of
the toner particles (See Patent Literatures 2 and 3).

These proposals, however, cause increase of lowest fixing temperature,

resulting in unsatisfactory fixing ability at low temperatures, ie. engrgy-saving
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T R e S I TR T T e e e e e e e ] g gt T L LT AR R 3 5 0 P

AT s



10

15

20

I nprovenent of the offset resistance is not
sufficient. Moreover, since each toner particle is
formed by a random adhesi on of nolten resin fine
particles, releasing agent particles, colorant
particles, and the like, the conposition (the ratio

at whi ch each conponent is contained), nolecular nass

of the resin, and 10 the |ike my be different and

di spersed for each obtai ned toner particle- In .
fgngpllitst: he Iy gddisien, Ynpmethadetn win q%dﬁem Rarticles obkadned
different fromone another, and it is |npossible to

HyaimalsioaloBahdRefBnl0b a8sceDIEDRY { pradideARdtInpaRhHaA dohed

aw tenperature fixing systen1 the resin fine

ar.ticles that are.concgntrated the surface of the
P, ﬁ‘é‘ﬁPPEa@é PFRIFB; ¢ GF rirasingRbPatt FBnge

of fixing 15 tenperature is not sufficient’ Recent ly,

aflditiosiaily taheratifted toingihece the disbonistanel | Eldweoby) thorleasing
suspensi on nethod (Emul si on-aggregati on nethod (EA

g?ﬁpﬁgi?ﬁggiﬁgﬁﬁuﬁﬁﬁggﬁPEﬁdﬁk%ge oE%@%i Lgn1po mer s

that are dissolved in an organic solvent or the like

mppereaent ol thespBnbresistagregs nyheificent. o Mompovernnce each

particles are forned from rmnorrers and the rrethod |s

e RIR QX BrinRd B n%ﬁ'l%h?e.é:ﬁ
sel éction of respﬁs e used an Iarlty caﬁ

e controll ed.. Fur ernDre he neth

99INE 45 Rartiples rtap)rw Pﬂsrhﬁleg»sa% e ecéwwmpoﬂten {the
structure of toner particles (coin/shellstructure
ratio it @hjch ddevev@pondiites sdifthined), ttdéduler indsPof thy @sin, and
consisting only of a re3|n and the purpose thereof

0 ovver th su nment - to t
chE ik BB b e R 3 o e P Bip i P g

t he reS|n and 5 the structure is not capable for such
rpslﬂ#atbheswﬁa@ mroperfigs ehioner partslesmee differedtfeorafooe epother,
al though the toner particle has a shell structure, the

avﬁmﬂ"' RGRipBEsibiB%o ﬁrlrﬁf‘ﬁ:éb% HlpEd for 'a%:ﬁ%% . f{ﬁﬁhlﬁunally ina

out any I ngeni ous tdre so 't

low-temperature fixing system, the resin fine particles that are concentrated at
the surfaee of the temer particles inlmbit fizang and therefore the range of fixing
temperature 15 not sufficient.

Recently, a new methed for producing a toner, called solution suspension
method (Emulsion-aggregation method (EA method), has been suggested (See
Patent Literature 4), In this method, particles are formed from polymers that
are dissolved in an orgamic solvent or the like whereas in suspension
pelymerization, polymer particles are formed from monomers, and the method is
advantageons in that, for example, there is a larger selection of resins that ecan

be used and polarity can be conirolled. Furthermore, the method is

S 3k o SONEE
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t oner partlcle IS targeted at f|X|ng at a Iomer
tenperature, there is a problem that it is not
satisfactory fromthe standpoint of anti-heat
preservability and 10 environnental charge stability.
In any of the conventional methods such as the
suspensi on pol ynerization, enul sion polynerization,
and sol ution suspension, styrene-acrylic acid ester
copolymer is used as a binder resin in many rases
Rolvpetipesuy fsithst #rie ppetibRettedithl the ErReeRUSELhBL Yarticles
are difficult to be nmade into 15 partlcles It is
nt rol ticl e d| di anmet er
Jhrget %ﬁ i on, p%"ttp"@t ff%‘%’ﬁé ol 1 sLenghe &3 2 Lavex pepgisting
ability is i nsuf ficient under the condition of fixing
aoly of 4 o and ithe patpose thémofus|tw dyierathie exposire of §iindrd and
achieve fixing at | ow tenperatures, a polyester resin
a Rat ent
34 208 ST SR PR et e e AT ?%‘5%%%‘1‘{‘0
Egprlchgg a resin of which acid val ue, dr ox
d2 ok capplle fow sueh pumase, (SEEP-IINQ afieob Leterature 1).
content, or the like, are defined- The toner in these
hepdse| sithhaewel oreAWEASCIS Bas a%ﬁeﬁdttﬁdt% Qﬁe Chtthéd " the
tenperature at the sane tlne resultlng In
g;terl t|on of ffset si st ance. rder to
é'hayr &Pg“‘frl%% SRtk awhen the
offset reS|stance and antl-heat preservability,
toner yarrticle np taveetodnat fnsing ext e thwher Nuitperdtide, thsredRaN problem
done from vari ous angles of approach in the field o?

I d [
FLACK ir BRASFRARADYy Rl Y MRl o ot ot ol ama

the size and |ncrease the sphericity of the toner
environmentzl charge stability:

In any of the conventional methods such as the suspension
polymerization, emulsion polymerization, and solution suspension,
styrene-acrylic acid ester copolymer is used as a binder resin in many cases.
Polyester resins are not generally used because they are difficult to be made into
particles, it is uneasy to control particle diameter, diameter disbibution, particle
shape, ete,, and their fxang ability is insufficient under the condition of fixing at
a lower temperature.

In pulverization, in order to achieve fixing at low temperatures, a
polyester resin having a high acid value is used For example, Patent
Literature 5 and Patent Literature 6 propese toners comprising a resin of which
acid value, hydroxyl value, molecular mass distnbution, THF insoluble econtent,

or the like, ave defined. The toner in these proposals, however causes the

et T il a e ALl i e e e a — —
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particle- However, as the diadaneter of toner particles
becones snaller, the transferability and fixing

ability tend to decrease, and inmage quality beconmes 10
poor. Especially, with respect to fixing, fixing

ability at a halftone portion becones worse. This is
because at the hal ftone portion, the adhesive anount

of toner is low, the tone; transferred to the concave
portion qn a_transfer nateri al IS given extrenely,
edwtiony o8 L meLEE hemParRBRe 2 2k i thenfams |Eme, ag in the
generation of offset phenonenon easily. In addition,

detericrnlit® v o trebiytatRE] MG brleeho adBieP@ alli of fBSng Prdtbrty at.
the transferability rises (See Patent Literature 7).

In such situati ever. faster ,inmg oducti on..i s

lofg s PR SR Fesptants) apd ApH oL FSHRRLE  further
For a faster printing, the "tandem nethod' is
impfecmend i GedeBat ent |iterature s). The "tandem

met hod" is a nmethod in which inages forned by

respe : r .
Sequonrtfyb AR e BoRD BBl bl S A ADN in g i of
I s advanced by a transfer belt so that_a full-color _
elegbrgphotosmiphy irctmpBrove hpualiBetnd At as deing, rdcaggged that it is

form ng apparatus using tandem nethod, various kinds

cfreRRABE MTERe 1B 14886 tHaEz8lualithyreate 116 E%Hdﬂtﬂ?' ¢Ithe toner

i mages is high, and ful color inmages can be forned at

hi S d. The high-speed putput of. full-col or

T T A g S Rpeorgen gmaller, the
col or inmage reproduction nmachi nes have that

tehefaabbity ahd dixadgebhtatend b detreadd, emdtismdze quadite daéomes
speed while inproving the quality by using round 5

en 1 Hol rel:Q i - d f -
bl PR B el O kit BELEZ 3P AT Hiffond, Btion
in a present sjtuation, such round toner that has both
bgernats weseen gllhasils becpuamat thehat@onagpartioy, ike adbesive amount of
tenperature has not been achi eved. Toner nay be

61218 T Ehd ﬁjxés\t%ﬁﬁ%iré& et R&ieSitrhoRn Bi tehnsfer material,

tenperature and humdity, and | ow tenperature and
ham di . _ _
18 glweg%x%lé{jlsr}gaﬁtagﬁ%%ﬁﬁf heat from a fiming roller, causing peneration

of offset phen_omenon easily. In addition, 16 15 known that by making toner
particles round, the transferability rises (See Patent Literature 7).

In such situation, ever-faster imape production is desired in the field of
color copiers and ponters. For a faster printing, the “tandem method” 1s
effective (See Patent Literature 8}, The “tandem method” is a method in which
1mages formed by respective imape forming units are overlaid and sequentially
transferred onto a sheet of paper that 15 advanced by a transfer belt so that a
full-color image is obtained on the sheet. In a eolor imapge forming apparatus

using tandem method, various ¥ands of paper can be used, the quality of

- Py haa haaTLER
ot A g M

B PP, I I ¥ PO P F BTG CE Ey T o e Y R PP
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1o and transport alter the production. There has been

a demand for a toner which does not aggregate to each

ot her, of which flowability, transferability, and

fixing ability do not deteriorate or rarely do, and

whi ch has excellent preservability, even after

storage for a long period under such circunstances.
However, in the present situation, effective neans

for such demand has not been found 15 especially with
fekpder 1magepisehighabnd doBreolok inelges ican (Heofeaicdniti Bigh speed.
system a heat-pressure fixing method by means of a

iLonal ly.used.. lin the ,
e b St of FAURREL 3PRReY i PialE el dnd o
ﬁﬁgasablllty for a toner is brought contact with the
phes color B8R gRPIUdEcun feashings havechat ehapctinistic. Ubler: are
pressure, the receiving sheet is 20 allowed to pass

biHe® WGk tth ShemYsd byeedN@hi] 194 ?rﬂr«.g?? Qnﬂ%ﬁ@o ¢ using round

met hod, the surface of the

Qﬁ“\e e on,the_rec VI ng sheet are brought into contact
Pathiglesyt P crpasesipesd Mgrpsthepaund donerds meyred to

during the 7 melt- frxr ng of toner image on the

be fived/ quigklyhkedreves, ied preseitysinatios] aral%uﬂd Wtie# Ahat has both
enabl es quick fixation. -By the way, in th

5P DR BB 2 ﬁf@%ﬁ%%a@%a@ewi

i mage are brought into contact 5 with each other in a
mel t edlkpent maxndeustblectsde dg useyere gmumstaneé toderas high
|rrage i's transferred to the surface of fixing roller

L 580 358 bR Heo bl dx g.ﬁlégj?f &fnéiglg?sﬁ;emge

|s re transferred o the next recelVving

to t he pol utlon of the receiving sheet. This
Réﬁt Pﬁﬂ‘i%%no AhpEp l@ﬁﬁg@ewdem#ndd‘@mmwhmh

the fixing speed and fixing tenperature. This is

dies awb emgrepatet to Lack otteiraftwiaeR Wotvabilith Q;?tins&iﬁﬁbﬂ}tj‘ lsR@ Axing
toner is given to tones w thout dependl ng on

AHitiy"§ RRE&Reriorate or rarely do, and which has excellent preservability,

even after storage for a long period under such circumstancas, However, in the
present situation, effective means for such demand has not been found
especially with respect to spherieal toner,

In electrophotographic system, a heatpressure fixing method by means
of a heating roller is conventionally used. In the method, while the surface of a
heat roller possessing releasability for a toner is brought contact with the toner
image on the surface of a receiving sheet under pressure, the receiving sheet is
allowed to pass through to thereby fx the toner image. In this method, the
surface of the heat roller and toner image on the receiving sheet are breught into

contact with each other under pressure. Thus, heat effidency during the

-— el - - 1 a=

SR T ——— 2=
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In general - when the fixing speed is sIomr the surface
tenperature of heating roller is set to relatively

| ow tenperature. In contrast, when the fixing speed
is fast, the surface tenperature of heating roller is
set to relatively high 15 tenperature. The toner on
the receiving sheet forns several toner |ayers. Thus,
particularly, in a system when fixing speed i s fast,

R s Sy S Soe rotein e ehoghi FEUR ey e bt dhich

heating roller and a | owernost of toner |ayers which

ccableagpechkviitatnohhe recei ving 20 sheet tenperature
di fference becones | arge. Therefore, when the surface

the” upne w58 PRhRsG hlnd Tl 15 RIS otk pratins

and when the surface tenperature of heating roller is
rgller, fhe surdzrerof thebeating faller aod timeeTriswee vire rotghb into contact
because the toner of the | owernost Iayer does not

wieh badtthbf el hed%%iﬁ'aﬁ&dﬂﬂﬁi- .g;rrg%p%ﬂmvevﬁ image

phenorrenon easily Asa way to so
a nethod 5 is normal ly

the fi f ast
% A Si’tﬁgmrée&?e@wmmgam and ghe transforred

i ncreased, nmaking the toner to be anchored to the
poetisi vf Dfhes itake 1d bé-trafiBlbad RAthe @84 GBcdidiakishbet, leading to

roller tenperature to sone degree and can prevent

oo R L, BUISTN BL LREpBBSATR by

toner becones very | arge, recei vi ng sheet w nds around
infheericed ibyrdhe dixing speed anddixing tempédagareni Ahisig hefdsetalmost

occurs, and a trace of separating paw s for

FPEFALLDaL ISR MR GBS T 0 Al g oo

jnferior fixed imuges are likely to occur, such as
BERDESPPR-| ur e

In general, when the fixing speed is slow, the surface temperature of
heating ruller is set to relatively low temperature. In contrast, when the fixing
speed 1s fast, the surface temperature of heating roller is set ta relatively high
temperature.

The toner on the receiving shect forms several toner layers. Thus,
particularly, in a system where fixing speed is fast, the surface temperature of
heating roller is high, an uppermost layer of toner layers which contacts with a
heating roller and a lowermost of toner layers which contacts with the receiving
sheet temperature difference becomes large. Therefore, when the surface
temperature of heating roller is high, the toner of the uppermost layer tends to

cause offset phenomenon, and when the surface temperature of heating roller is

=y ;Maﬁw&wmmwmﬁ.

A
1
=
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of line images during fixing and toner scattering, due
to a high pressure. Mreover, in a high-speed fixing
system a toner having a lower nmelt 15 viscosity is
generally used than in the case of |ow speed fixation,
and the surface tenperature of the heating roller and
fixing pressure are lowered. Thus, a toner inage is
fixed while obviating the high tenperature offset and
wi nding offset. However, the use of such a toner

hew, idgePdbe@ Vot to\the s@Siviy E&dt%iﬁs@%ﬁﬁfé}#ﬁ%‘ﬂﬁ@hﬁmmt

likely to cause an offset phenonenon at

tenper at ur e. Accordingly,.in fixing, there, has been
&@%n‘i‘i”?o‘?&am?zlgﬁé&% b tabising Jav- (st sfiset phenomenon
tenperature range and excel |l ent of fset resistance and

iegailippl i cable froma | ow speed apparatus to a
hi gh- speed apparatus. 9 In order to obtain high

qual ity t-enpt, 1L 0 ke.the size of . toper
partic eﬂ%ﬁ’ %pv%g?s %E%h&%g’zl?ﬂgshgﬁw ?&F@F‘”tz&’égﬁ pgthod
toner increases the resolution and cl earness of an
iseereally marieg ek m whishfiresinire duyinp fixingralifidressed, making the
i mage. This phenonenon is particularly noticeable in
Bt Daosh by . oo o . ]
anount of t({l)’Efe%?ti n a%ﬁ%n%gr?ﬁp%%%ﬁé%ggﬂ%% heating
tgﬂ&er transferred to concave portion of a receiving

& CPeER TR f‘ar?P?eagwrl and, gam mreyenst highzemperinge offsct
heating roller and the pressure applied thereto is
phemmengupsfcdeathpheeastsayef of Rck DX E%ﬂ'étféﬂhél{eah'!ﬂﬁ foree

recei ving sheet. The toner transferred onto the

' of the receiving.sheet in a halftqne
58 P R B e kel S St g PapdaBund th B roler
particle because of thin toner |ayer thickness,
somsaicaliedy windigatoffeet scmuk, dndnagérapardf wépdrating gawls for

toner layer thickness. Thus, offset phenonenon is

! theRcsifip e o thE BxidP9fel & 1l AppkRr H2Y Fed

| ow quality.
image, Further, inferior fixed images are likely to occur, such as such as failure

of line images during fixing and toner scattering, due to a high pressure.
Moreover, mn a high-speed fixing system, a toner having a lower melt
viscosity is generally used than in the case of low speed fixation, and the surface
temperature of the heating roller and fixing pressure are lowered. Thus, a
toner image is fixed while obviating the high-temperature offset and winding
offset. However, the use of such a toner having a low melt viscosity in low
speed fixation 15 likely t0 cause an offset phenomenon at high temperature.
Accordingly, mn fixdng, there has been demand for a toner which shows a
wide fixable temperature range and excellent offset resistance and is applicable

from a low-speed apparatus ta a high-speed apparatus.

L el o Fa Tl — R R T
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Until now, in order to pursue fixing performance and
anti-hot offset, a is variety of studies, mainly an
bi nder resin, have been nade. For exanple, Patent
Literature 9 proposes resin having a nol ecul ar nmass
di stribution such that the distribution has at | east
one | ocal maximal value in each of the region of a
nol ecul ar mass of 103 to 7x101 and the region of a

nmol ecyl ar .mass .of . 105,to0 .2x106 in a chromat ograph by.
gel pgfﬁ%ﬁﬁ %Iw”‘&%ﬁﬁbo@?ﬂd%yﬂ’(ﬂ@@ﬂ&ﬁe%itﬁ mgke phe size of
toner. Further, in Patent Literature 10 and Pat ent

tbheepattides sfalldrkas badretiadar Saedleflipaitidld eize ABnéY increases
vinyl copolyner is defined and rel easing agent such

| ene i . 1 rsue fixing-aki.j.jt n
B3 PPN OB REFR et ey bt finone
by combi ni n%mz;\ resin having |l ow viscosity wth resin
1ggEN g Thisy phenasenin y5 pantiatdadypioticeahlapmohiehf spebd ofixation.
property at low tenperatures and hot offset property

s E@Hﬁ@*ﬁieya&hﬁsi% ouhP oPERF i Qﬁ:ﬁﬂ'ﬁn tflat.rﬂésaén%l? find the

many techni ques have been proposed that nf)a rsu

optim zation of 5 balance of preservabjlity, fixing

tgnen (rapsicERd b gcopsavedtoriiem of areceaning phertireenivas iy @ small
si mul taneously by w deni ng the nol ecul ar nass

diasitity bEheanreh D hostiig F@lk AridS8R présshre BApEEd ttheretn is also

Literature 10, Patent Literature 11, and Paten

sipp i bE5wcd of Ve b Bafficiiof 255 Rt elowy The wner

el enents with a | ow nol ecul ar mass, nust be al so
temtslgtid dolveicdemnvek goetiomof the opatiting sshibiain arlkalfione part
difficult to pursue simultaneously For exanple, in

kAt ' EHEEHEE ﬁ% L R ;}-rkt]i-- heat
pr eser?/aEF' )Ft y, eta by Eéllt ﬁigﬂgﬁ:a%@%%:@c Eype ) L Ker layer
t%ie in or polyurethane other than nol ecul ar_ nass
b@eRpATaa ettt ivaa csolidoimaget pargemish opala baner layer
the effect by defining the nol ecul ar mass
thickness. Thus, offset phenomenon is likely to be caused and fixed image is
hkely to have low qualily.

Unfil now, in order to pursue fidng performance and anti-hot offset, a
variely of studies, mainly on binder resin, have been made. For example,
Patent Literature 2 proposes resin having a molecular mass distribution such
that the distribution has at least one local maximal value in each of the region of
a molecular mass of 108 to 7x101 and the region of a molecular mass of 105to
2x10f1n a chromaiograph by gel permeation chromatography (GPC) of resin for
toner. Further, in Patent Literature 10 and Patent Literature 11, the

molecular mass distribution of vinyl copolymer is defined and releasing agent

such as polycthylene is added to pursue fixing ability and hot offset.
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distribution or the effect by olefin having | ow

nmol ecul ar mass inproves fixing at |aw tenperatures
and anti-heat preservability; however, these binder
resins do not neet the recent demand for

ener gy-savi ng and | ow power enough and further

i nvestigation has been desired. 20 In particular, in
order to inprove fixing property at |ow tenperatures,
it is required to lower the glass-transition

tRerpesraions, 6n CREAntdHEIRI6 18 By i 2 rddHSY F&Wimity
However, in the present situation, it is difficllt to

el o uch L1 toner. that satisfi es all these
6‘?‘%*&)&@? having TR Escatitn 20 AHm B toERRroHe fXRg BEperty at low
property and preservability. For exanple, Patent
kémperatures haddod pisetprapetty sivoileineotsliyds Ma8g. aln other Patent
uret hane nodi fied pol yester (A as a toner binder

pr actcﬁg‘%?’ %ﬁe‘%ﬂg@tﬁy oPag alftgh%oﬁ?ﬁ]% B nﬁ e pptimization of

rovetheflwdlt fixing property at |ow
ek Rresarvability, h%ung:ﬁl:frbm apd bpeoffset thabroh difficulh tapyrsue
toner is proposed that has excellent powder fluidity

a0 689 by WilbAMe th&id HuBE hAS di EmBﬁ%fﬁm sin (See

particle dianeter, and is also excellent 1 n any

an%@&ﬂ?&ﬂ@?‘gﬁﬁ\ﬁl it Fixi ng ?’gl%;%é'@%ﬁii:qglvamyes 13 10

reduces gl ossy inmges, espeC|aIIy, when used in e.g.
B6X ul | - col or copier and does not require applicatian
of oil to a heat roller. AIthough t he dry t oner

b noor Tonrar ettty Aol ¥ofostebddBlf, o ich & imftpenced by

enpl o ed it is produced by a pul veri zation process
dameabewitha low molemidarsmass, anysif becalsg sabisfied hesidos thiese two
15 tenperatures- In addltlon specific condltlons

FrvpbHidddhat SABHIF RN fd éﬁjﬁﬁ]ﬂ,gm Patent

particle shape so as to be sp erica re not
% SCI | be? Q‘%)reover Pat ent L| teraturel 9 _and Patent
‘?‘?’@1 & emphh b improyeyantiheat preservability, ete. by using a

novolac type phenol resin or polyurethane other than molecular mass

distribution have been made.

In these proposals, ihe effect by defining the molecular mass
distnibution or the effect by clefin having low malecular mass improves fixing at
low temperatures and anti-heat preservability; however, these binder resins do
not meet the recent demand for energy-saving and low-power enough and
further investigation has been desired.

In particular, in order to improve fixing property at low temperatures, it
15 required to lower the glass-transition temperature (Tg) and molecular mass of

binder resin. However, in the present situation, it is difficult to develop such

11
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toner conprising a toner binder fornmed from an

el ongation and/or a cmaslinking reaction of an

i socyanat a group-contai ning prepolyner, and a

col orant, wherein 20 the dry toner is fornmed of

particles farmed froman el ongati on and/or a
crosslinking reaction of the nodified polyester (A by
amnes (B) in an aqueous nmedium Patent Literatures

19 and 20 al so propose a nethod for producing 12 the
iboere thatvhitsfies gllahest propeiried Iy light of balahes hetweed hai offset
obtain a dry toner. The toners proposed in these

j EHﬂﬁﬁﬁeg and 20 are prepared by
Ig?@%ﬁ%%%ﬁgﬁ&%n wat er. However, in such granulation in
water, a pignment_in an oil phase aggregates at the
i nt er {F9E example,Paiggt d swsaizwalih prageses a| deygtoney cgntaining a
decreased volune resistivity or uneven pi gnment

(e Baicbibdia8d aptlyesBis €8) aBr 2DIREP HiRddUDHEHEM ¥y elongation

properties of the toner. To achieve sinultaneouSly a
small particle dianeter and.a satisfactoril .
BT GRE PTaTc] PRI SR ehto, 700 18 pRieR faprove the
wi t hout application of oil, the specific shape and/or
fhridibe fbdras propsity didostdbinperhtans:, ahi ot bfsatgiopaesi fhadher,
shape and/or properties, effect cannot be |0 achieved.
Erggp : Pai ' r 0se not..describe -
a qﬁ%%éﬁ%ﬁgﬂé e éﬁ#%gg%%p%%ﬁggﬁéﬁﬁl?%#ﬁgaﬂd{nnmﬁuﬂhﬁﬁm

properties and/or processes or effects of the bal ance
abidongh theitangr ihag acumll padieds damiter andds alsoescallent freany of

probl enms nay not be significantly achieved-

Mﬁéﬁ%ﬁ&&abﬂmtﬁbﬁmﬂgqﬁﬁp%wﬁ& agﬁlsérshﬁ%s,rﬁwiqﬁ;gﬁ]gmt

by granulation in er, pignment and/or wax is

ta gat her,.on,the surfgce of the 15 particles of toner.
ar?h%wﬂﬁwpw@u%%%%m@gaw vowhsR ssed i e..

pmor |ess have a |large specific surface area, thus
afeliglor ebpithand dods it eequitd agdication ofsbtd nbedtiraliér. f or
achi eving desired charging properties fixing

ey e A 0

el ect sophot ographi c i mage form ng appar at us
binder obtained as a result of a urethane reaction 15 employed, it is produced by

a pulverization process and does not have satisfactory fixing ability at low
temperatures. In addition, specific condiions enabling a small particle
diameter and controliing particle shape so as to be spherical are not described.
Moreover, Patent Literature19 and Patent Literature 20 propose a dry
toner comprising a toner binder formed fom an elongation and/or a croaslinking
reaction of an isocyanate group-containing prepolymer, and a colorant, wherzin
the dry toner is formed of particles formed from an elongation andfor a
crosslinking reection of the modified polyester (A) by amines (B) in an agqueous

medinm, Patent Literatures 19 and 20 also propose a method for producing

12
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20 conprises a heat fixing unit in which a pressure
menber such as a pressure roller is brought into
contact with a heating nenber such as heating roller
It having a heat source inside thereof, a recording
medi um on which i mage has 13 been transferred is
passed therebetween and while the recordi ng nmedi um
bei ng transported, toner inmages on the recording
mediumare fixed. I In this type of heat fixing unit,
ke waset, echidh fsant ecphemaEipalfvtddile neAssd @b a d.qr toner.
recordi ng nmedi um adheres to a heati ng nenber

occur < Tub bt B b Fgne Lileey °ffﬁ%ﬁr§2§fﬂ$§p”x%3m

menber, and _toner adhered to those heating nember and
brmwl@tmmmmf:m s Howemetf, én sech peariolation @centirng pigment in
mediumto contaminate the recording nedium |n order

SRR r
%%r?gentl ongﬁgﬁﬁ%g%“ k ?%%P{l %?‘ﬂé%g%ﬁhgm’t%%mh leads to

agrfa of a heatjng nenber was coated with 10
volugRe JESISUYILY | oF dioever (pigmeyt prigtranttingf fopdt causes

phenomsnon conpl etely depending on environnent al

_ prbliihs i Aindakit@EalofropSERE G M ERALUMY Slhfeve simultapcously a

event ual Iy causing reverse transfer. Therefore

iy Bty e 257 A s Bl sunditied Ban ol Vaiet orase in

heatl ng nenber and 1s pressure nenber to thereby
2 embend withoub dbeliceéion @f biptheesierifig shlapd ahd@b Gproperties must
pressure nenber. In this heat fixing unit, cleaning

S0 1 L ATl i

h vin oved surface releasablllty t her eby
g ﬁté?l‘ gaeh Patant kiterabinef dose mob d@fx'.tﬁm ddanmately the

reI easability. 20 Recently, an inmage form ng apparatus
diRetdadfahic eaAbidatioh o phdpettds andfor processes or effects of the balance

between detailed conditions, and thus effects on the problems may not be
signibeantly achieved  Particularly, in the casc of toner particles prepared by
granulation in water, pigment and/or wax is likely to gather on the surface of the
particles of toner. Thner particles having a particle diameter of about 6 pm or
Ieas have a larpe specific surface area, thus design of the particle surface
becomes important for achicving desired charging properties fixing properties in
addition to the design of the polymer component.

In gereral, conventional electrophatographic image forming apparatus
comprises a heat fixing wnit in which a pressure member such as a pressure
roller is brought mnto contact with a_heating member such as heating roller

baving a heat source inside thereof a recording medium on which image has
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foll owi ng manner in order to prevent a waste of

energy. Specifically, during the stand-by state,

current to the heat source of a heat fixing unit is
stopped, only 14 when imge formng starts, current

is allowed to flowto the heat source, and the
tenperature of the heating nenber is raised to the
fixing tenperature. Therefore, the heating nmenber is

requi red to, have inproved response . to. tenperatureg, .
]496?%6’{‘5 SLFY ingEehebveen andwhile ihe prpabng srediumnheing
or less, 5 thereby shortening the tine to rise to a

thinepbgied aoner iidies oh ¢he pRbakingaidlivmlle fixegonds | n
such i mage form ng apparatus, the heating nenber of a

heat fixin unj .a_|.ow ther apagit t hu

noat Shihm 3t bedtnBe il o Sl off i Hapdioguoh P toner
of fixing or to a nenber contacting with the heating
omehinh eecordingivheri i dxdleresityp avhedieng s nibieabay deoube It is known
i nfluenced by the flow of the wind around the heating

R B, DS ORr PERBRBABY ey BIdc Do IS Tpllbfts 1o the

beconme uneven in the direction of wdth. Therefore,
Pressuse ipagrebarn ppd toaerankered dot thepe heating mamber wad ipoessure

even over the entire region in terns of space and

h@fber is iRaoskriedifak thiatt | hediviPiRdntAIRRAS I Rcording
di stribution of heating menber in the direction of

i dth | eads,to unstabijl,ity of fixi rf ormance, . an
g, T8 Rad ipbepPRt e desmons P Bicion SopTentional heat

addition, there is a problemthat deterioration by
fixeag untk der tkmmplef ¢he machie af ebhtatige meabbsr shardoated with
In particular, the use of polynerixed toner produced

. Iygﬁgi i d [ ' Bl iterature 18
%%ﬁgﬂgatenteﬁl é?gFure é% ?g §g§§§ progﬂgﬁ#Pﬁng 6ﬁgnﬁﬂhﬂy
adheres to a clew ng nenber. and accunul ates_t hereon,

dgpepding ¢ stywsrogmenialn epndiions,af@ies ahdeerding noedinm, ete,

transferred back to a recording nmedium This
eventually causing revarse {ransfer,

Therefore, a heat fudng umt 18 proposed in which a cleaning member
such as cleaning roller is provided in contact with a heating member and
pressure member {o thereby remove toner adhered to the heating member and
pressure member. In this heat fixing unit, cleaning member, made of pure
metal material, 1s brought into contact with a heating member or preasure
member having improved surface releazability, thereby removing toner due to
the difference of surfacn releasability.

Recently, an tmage forming apparatus has been eonstructed in the
following manmner in order to prevent a waste of energy.  Specifically, during the

stand-by state, current {o the heat source of a heat fixing unit is stopped, only

14
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15 i s because when pul veri zed_t-oner pr oduced by

pul verization is used, the toner adhered to the

cl eani ng menber has a high storage nodulus and is
unlikely to nelt; however, when polynerized toner
produced by polynerization is used, the toner adhered
to the cleaning nenber has a | ow storage nodul us, as
is expected 5 to toner produced by pol ynerization.
This problemis caused especially when recording

WRRnlfiags feninp 3Refs, cudbhlis:MBlved % A6w 9 IRALER sl and the

maxi mum si ze to which sheet is run through is passe

hr ough. Th eason. for this is considered as foll ows.
if%f’?}gg‘ﬁ?dﬂf FE‘@?&?% 5'1“1'3&’8% & ﬁ‘gmﬁid#ﬂuﬁh ifppng Jgmperature.
size is narrow and thus the contact 1o area with a
Hhatdforg, therlieating snmber Hhes@iiedets takvy injfotal teMonse to
region has decreased tenperature and tenperature

rges {ha. to _t-he regien dictates itch-o
BERRhaGR! RPN RalHE 1ofeh, B el VLRSS il B s
temperature_ of the region where sheet has not passed.
thsirebycsheseaning thet Gmerto gisedo @l foang fgmperaitrerio approximately 10
corresponding to the regi on where sheet has not passed
tQoAgd t and be 15 transferred back. In attenpting to
sol ve such problem of back transfer Patent Literature

21 proposes .a heat faring unit in which in order to ]
nake ?ﬁ%@%&%ﬁg&%ﬁ‘@ﬂﬁ apgagatus pthe; keatee membemel & beatdlixing
uniformin the direction of wwdth, wind is applied

utut heby Ipwethenhih@pabity, thok bRat\Beile Hhesio aschding medium

passed of the heating roller 20 from having

rai sed tenmperature.. | n | tjon, Patent
R BL g 8i5P i SEIRE R oring i the beahipaiepes o tho
air_ holes are provided along a cleaning roller so that
heatingnmemben éaliablexiorty tdiuenees] by the flow of the wind around the

heating member. These cause a problem that the temperature distribubion of
the heating member is likely to become uneven in the direction of width.
Therefore, it is impessible to make the temperature distribution cven over the
entire region in terms of space and cost.

In a heat fixing unit, uneven temperaturc distribution of heating
member in the direction of width leads to unstability of fixing performance, and
at the same time, offset is likely to cccur, In addition, there is a problem that
deterioration by heat makes tbe lifetzme of a heating member shorter. In
particular, the use of polymernized toner produced by polymerizetion described in
Patent Literature 18 and Patent Literature 20 causes a problem that tone
adheres to a cleaning member and accumulates thereon, and the masses of

toner melt again and the toner is transferred back to a recording medium.  This

14
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t hereby prevent the tenperature of the cl eaning
roller from being raised. However,- there has not been
provided a toner which can fix satisfactorily

i mredi ately after power activation and even under

| ow- power 5 condition, which has releasability
applicable to from | ow speed through hi gh-speed i nage
form ng apparatuses, which is excellent in offset

wdcauserwhon pulvsrieen gonerprodusedchy prlvefizativbis uted, the toner
whi ch does not affect fixing efficiency in a heat

Adhored td' i cleAfs Wildhed ﬁaﬁ;@g %:géiﬁg{ﬁét&ﬂgnesggﬁg ikely to

adhered to a cleaning ne ed te ques.

Thys, in the present situation, (it has been 10 desired
woglts e Whh Dalymerie fener paedird by polipaerizatinngs wsed, the
soon as possible. [Patent Literature 1] Japanese

tnteadherdPtdheNdearbB ke Bak aNbw lstdrﬁ%@hi{!ﬂﬁll%] as is expected
Japanese Patent Application Laid-Open (JP-A) No.

2390- 292903, [Patent l.iterature 3] JPA No- 2000-292978

i doney prodycedity ho oMb B No. 3141783 [ Patent

Literature 5] JP-$ No. 31417$3 [Patent Literature 6]
JPANo. Ta9 peihd@1ii is et erpedllyewhén raomling Biodig, £.g. a paper,
09- 258474 [Patent Literature 8] JP-ANo. 05-341617 20

R b5 Sy SRR R B e
irgomedd EhimyglooThe Teason for this is congidered as folows, The passed
region by a recording medium with small size is narrow and thus the contact
area with a heating member is small. Therefore, only the narrow region has
decreased temperature and temperature sensor corresponding to the region
dictates switch-on of a heat source, resulting in unnecessary rise in temperature
of the region where sheet has not passed. T]:us causes the toner on a cleaning
member corresponding to the region where sheet has not passed to melt and be
transferred back.

In attempting o solve such problem of back transfer Patent Literature
21 proposes a heat foang unit in which in order to make the temperature
distribution of heating roller uniform in the direction of width, wind is applied
thereby preventing the region where sheet has not passed of the heating roller
from hayving excessively raised temperature.

In addition, Patent Laterature 22 proposes a heat, fixing unit in which

air holes are provided along a cleaning roller so that air in the heat fxing unit is

16
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[Patent L|terature 13] JP A No 05 053372 [Patent

l[iterature 14] JP-A Na 06-027733 [Patent Literature

15] JP-A No. 06-075426 5 [Patent Literature 16] JPA

No. 06-118702 [Patent Literature 17] JPA No. 08- 1466

6 1 [Patent Literature 18] JP-A No. 11-133665

[Patent Literature 19] JPA No. 11-149180 [ Patent

Literature 201 JP-A No. 2000-292981 10 [ Patent

Literature 21] JP-A No. 9-325550 [Patent literature

20FuliBAl Neith 2 @Giatida 3l AHeNEaRRE Hollks t@r %haree{lbré%ﬁe the
he

characteristics of new y devel oped toner

YRbRReRatE et Splet s WG e | mmg ng

Soci ety of Japan and The Institute of 15
El ectriklwvecstﬂea'pahaanndmbee%prﬂﬂﬂ&ﬂf‘a tobes Cvbidh @an  fix
of Invention A first object of the invention is to

Iow—te ngng swem s exc%ﬁ'lllres Ondcgeé'tﬁwg‘fﬂwer

et 20Q resjstance and anti-heat preservability and
E%r Mhickylgs geleapatlitys rapplisalipeto dors opivespesde Lhrough
be produced over a long period, the toner does not

Qippatatudsd Srtiien & bﬂﬁ]l@ﬁ%u:\ offset resistance,

rovvablllty trans erablllty andf|X|ng Ity is

tre !%rg#edaﬂ‘i}waeﬂl% léggs SS|bIetofglr:mea

transfer errors and with good reproducibility, and
heat fixing unit, and which is not transferred back when adhersd to a cleaning

member; and related techniques. Thus, in the present situation, it has been
desired that such toner and related techniques are provided as soon as possibla.
[Patent Literature 1]  Japanese Patent (JP-B) No. 2537503
[Patent Literature 2] Japanese Patent Application Laid-Open (JP-A} No.
2000-292973

[Patent Literature 3]  JP-A No. 2000-292978

[Patent Literature 4]  JP-B No. 3141783
(Patent Literature 5]  JP-B No. 3141733
[Patent Literature 6]  JP-A No. 09-204071
[Patent Literature 71  JP-A No. 09-258474
[Patent Literature 8]  JP-A No. 05-341617
[Patent Literature ¥  JP-A No. 05-107803
[Patent Literature 10] ~ JP-A No. 05-289399

[Patent Literature 11]

JP-A No. 05-313413

17
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further does not contam nate fixing unit and inages;
and is also to provide a devel oper, toner container,
process cartridge, inage form ng apparatus, and 5

i mge form ng nethod using the toner. A second object
of the invention is to provide a toner which can fix
satisfactorily imedi ately after power activation and
even under | ow- power condition, which has

.
R TR AL

TN YIS, I A

tLfleas I|tyapllcabletofromlow-speedto
e fdFmh Ny BpB8Y8IUses, which is

excellent |n 0. et resistance, blocking 10 resistance,

dPgiohl Diehithid ¥3] WhiTeky dpess-0833af fect fixing

efficiency in a heat fixing wunit, and which is not

EARLERat), SR ANhshe by ©! cont v e e

process cartridge, inage form ng apparatus, and inage

[BmtﬁnhbltﬂﬁthﬁﬁlEl]SI ngPtAblot 08675425 t hi rd obj ect of the
invention is to provide a toner such that inmages 15

| dy a 0, Wit hout fogging can
\k[)teé%BPal negﬁﬁ9 I %Aﬁ’e@%ﬁ%. gh- speed i mage

form ng appar at uses and is also to provide a
ﬂ%&ténbgém:ﬂtvmﬁ] c odP's Ner 08- piiffdss cartridge, image

form ng apparatus, and image form ng nethod using

[Pii8nt BRtefatule T 2 ,@Pﬁﬁ]@tfﬂl' sti gation of

rel ati onshi p between xing ability, 20 particularly,

ﬁ%fset resistance, and heat characteristic obtained
H‘-W‘Ea](aj t&BéNPo t hat has been
carrled out by the present |nventors to settle above

(Bestetsitértatine: Z0jundJPialNof 2000f28doan ng toner can
settl e above issues. 19 Specifically, firstly, the

er fl o rrperature Tma of
@gﬁlﬁﬂol%%ge con 9@%%2 ure difference ATm
Tma - Tnb, is 0Cto 20C, wherein Tma is 112 flow

i at WR-AoNot 2092t 198319and Tnb is 112
fl ow begi nning tenperature of a nelt kneaded m xture
Bod-PEtdl MaberburtICh “The characteristics of newly developed toner
and the vision for the future” by Takao Ishiyama, and two others from The 4tk
Joint Symposium of The Imaging Society of Japan and The Institute of

Electrostatics Japan on July 29, 2000

Iisclosure of Invention

A first object of the invention is to provide a toner such that the toner
corresponds to a low-temperature fixing system, is excellent in both of offsst
resistance and anti-heat preservability and especially, even after a large number
of copies are to be produced over a long period, the toner does not aggregate to

each other, deterioration of fowability, transferability, and fixing ability is

18
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5 the toner is conpletely uniformy nelted and

di spersed by sufficient inching, shearing, and
kneadi ng. Nanely, the primary cause of hot offset is a
resin having a |low softening point in the toner, and
thus it is inmportant to make this resin to have an
appropriate flow tenperature. In addition to
above-noted resin, toner typically 10 al so contains a
resin having highly cross-linked structure such as a

gftrenelTRARS the ToAbLARARG RIFMDICUE - r@A StaBleC BRAkdAEY any

type flow tester is suitable for neasuring

0 ehensive flow tenperature of these. The higher .

{ Eope %?Fﬁ%?ﬁ?g%géf ﬂ@?ﬁ%@cgmtk popAdeprogheipility, and
the 112 flaw beginning tenperature is, the better hot
Ginftbext decssictt @nteminemsl fixtry: haic e, inhasvand id BBo to provide a
correlation between 15 them was | ow. The reason for

s [ for exa e, as _foll - In the
iYcloes. Sty KRG Gtler 'Sl MPh el Imaft 1B Ring, fopatas, and

where a resin having 1 4 highly cross |inked
ynagpfomning methaskysimgpthegionehe toner surface and a
resin having a | ow softening point exists inside the

t oner ; AQdechi 8hjchR¥E B dmffiohSikan robtdelis i WAGHE fh fix

gel conponent 1s present 1n a resi aving a | ow

sof t.eni 20 pqint, only neasurenent of heat
Eﬁbﬁﬂé‘r&l‘? i E?F‘@&Efﬂi’o%@%r P Actogtion: and pypn ammder tlowapower
be appropriate to know the heat characteristic of the

comidtiorntwhick Hesnmelesdsabilite appiedble 16 Tt So@isBeed to high-speed
sufficiently applied in a fixing section. Therefore,

' R cq = ---= -----.toner, havin )
AR, i it O b i lepl o el Topipt o giodking
or the like has a sufficiently high 112 flow

Bewability vehich Heesomtaiflsbteliting effuizingy in 4 deat fixing

destroyed at the tinme of fixing and a resin having a

L9/ %l WiHich ROhH W%&%&P&dﬂéﬁ&iﬁﬁ ﬁga%ﬂr}gs%ﬁ?bm:

shell, which may set. In contrast,

%bc'tnvetors have found that there is a high ) _
1 A0; BnPIo¥tdRe 8 Hleveloper, | tgpem eqptatien gprocess cartridge, image

forming apparatus, and image forming method using the toner.

A third object of the invention is to provide a toner such that images
with high density and resolution without fogging can be obtained from
low-speed to high-speed image forming apparatuses; and is also to provide a
developer, toner container, process cartridge, image forming apparatus, and
image forming method using this toner.

From a dedicated investigation of relationship between fving ability,
particularly, offset resistance, and heat characteristic obtained from a capillary
type flow tester that has been carried out by the present inventors to settle

above issues, it is found that the following toner can settle ahove issues.
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tenperature of a kneaded m xture of toner in which
toner "conposition is conpletely uniformy nelted and

di spersed by nelting, shearing, and kneading of

toner; and hot offset resistance, and particularly,

have found that remarkably high hot offset resistance
can be obtained by satisfying the above-nentioned 10
first and second conditions of the invention. Further,
the present inventors have found that when toner is
mm&?am firpily, dthessiner psor 1 dlowr begigninepbimpemture, Tma of

(prepolymer) that is reactive with an active hydr ogen

K090 Ro QONR %eﬁﬂnﬂ?@&?%%tui-@ 28aN Tmh is 0°C to

coI orant at | east organi c solvent to m a

SBRE hEreIm Tovp i U 5 D R PR BT Ethenenawyﬁérmh s

that is reactive with an active hydrogen

162 Dowp-begitinddlg tignmaanioy 0d 4 pidlt Riefdeddnixtag: dfiBa toner in which

reaction, renoving the organic solvent, washing and

Lﬁ%"rvien |otnhe tnq‘ﬁgrd“?}r%?lﬂv 'ﬂ%ﬁﬁf B %ﬁ%t’%%ﬁﬁ%%ﬂmﬁ

i ntensively investigated toner 20 which is excellent
sheariohg) waldikricadingt r ansf erabi lity, fixing ability, hot

of f set property i mge quality, and anti-heat

f;
SN R S el By st

transf alﬂaed back when adhered 21 - - -
point Iry the, tonegagnd ghs [k as wartae%mtmakméh@rgemﬁ@rhave an
described in JP-A Nos. 11-149180 and 2000-292981 i s

apprapeihi® HoRwakinpetaand. o THRA AR booL 206 Telih, aﬂﬁlr%%euny

crosslinking reacti on of the nodified poI yester (A

m B) in an.a di u d,t toner
o iR o) FesT g ety Cropg OKeh ATuCt s ok cass @ ol
structure vvhereln t he partlcle surface of the toner is
comgenartteioleasiat agentj ete., androcirfillzy typk flewt zsteriiasuilgble for

pol yester and nodified pol yester are present inside
measuring comprehensive flow temperature of these. The higher the heat
characteristic 1s, especially, the higher the 1/2 flow heginning temperature is, the
better hot ofl=et resistance tends to become; however, the correlation between
them was Jow. The reason for this is considered, for example, as follows. In
the case of toner having a so-called corefshell structure where a resin having
highly croas-linked structure concentrates on the toner surface and a resin
having a low softening point exists instde the toner: or toner having a sea-island
structure where a gel component is present in A resin having a low soflening
point, only measurement of heat characteristic of taner itsslf is not considered to

be appropnate to know the heat characteristic of the toner at the tfime when

heat and pressure are suffidently applied in a fixing section. Therefore, even if
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the particle of toner, wax as a releasing agent is

di spersed near the particle surface, and further, the
surface is mated with polyneric resin fine particles ,

whi ch serves as a surface |ayer of the toner particle-

It realized that in the heat to roller type fixing, a

| ow softeni ng pol yner having | ow heat characteristic
inside the particle bleeds out pronptly to contribute

to fixing. In addition, it has found that formation
donarhhavibgpenreishidl sttuctess, asfioyemedrdd whes ofisn &as, or the like
surface |ayer of toner enables preservability

e e A e L R

articular, since_binder 15 having a | ow softening
sirevesah [ fume phikng ang 4 resimbaving ppwoneling oittalws out
found that by the inprovenent of fixing ability as a

e $he buideabl Gy SKell QNGEL ALY cah Sfefave GneaRt! the present

particle dianeter, toner has fixing property at

te ratures, preservability. fixjng property at |low,6
B iy i BRE R 15 kb sPlatgabePEpea: dfPcinse biginming
and highly di spersed 20 pignment, thereby enabling
bingheratmegeol nakidaded | mitarsTRl fofE ¢n Oxhight tonbP @nin®B&ition is

adhered to a fixing roller froma recording paper due

i tjor _the hi ke, ..is transferr to,.
bl B bAThalmBlhid Sha AarkRBa n Fplsn, AR BT knedding
fixing roller and pressure roller contacts to each
ok tgarr: anddot offest rasifiewnoe and particplaslyshave found thatimmarkably

collected by a cleaning roller at a nip portion

BiphVBa offRe reaSmske Sah Yol SiaRiad ]f}le Eﬂﬁ#ﬁ%ﬁé@%éﬁ&]ﬁﬂ'ﬁ@]ﬁumd

toner adhered to the fixing rol

rocess i s .collected .the cleaning 5 roller and
ﬁ?g?ﬂ%%“?%@?ﬁﬁ%ﬂﬁﬁ@@ntoner are col |l ected by
the cleaning roller after copied 150, DOO sheets.

Her e, Bsrthémume presthiGnvéhtorsvhave foundidias wtheadbasert dbBaincd
a cleaning roller 600 and a fixing unit 610 is

WWG@%@?&L&E EX Etr}l}'](:"ll%gt %pﬂ?}f'mgﬂh&%ﬁ:elg rge(l)é;ive with an
active hydrogen group-eontaining compound, releasing agent and colorant at
least in an organic solvent to form a toner solution, dispersing the solution or
dispersion in anr aqueous medium, reacting the polymer that is reactive with an
active hydrogen group-containing compound, after or during the reaction,
removing the organic solvent, washing and drying, the toner improves the effect
of the inventipn.

In addition, the present inventors further intensively investigated toner
which is excellent in flowebility, transferability, fixing ability, hot offset property,
image quality, and anti-heat preservability, which does mnot affect fixing

efficiency in a heat fixing unit, and which is not transferred back when adhered
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arranged inside of a fixing roller 602 w thout making
a recording paper to pass 10 through, no problem
occurs in the case of pulverized toner conposed of
conventional uniform di spersion of pignment, waxy and
resin. This is because the resin used as a binder has
a relatively high glass- transition tenperature (Tg),
around 60G thus the toner, which adheres to a _
cleaning rqoller durin cleanlng, has a high viscosity
yoller.h eAs a mpsarlia the dryrtopersdeseribedbi ol 1149180
copy increases, the adhered toner is unIiker to
AERD00-2TIE isSoRSa FsAUERs HEn %Hf%ﬁ ?. il [ongdlionAinflbr a

toner nelts due not vary bef ore and

grogegs I%He to a@heiggf the dhered togednimawmuE

cor e/ shel | structure as descrlbeo |n JPA No.
Bél0n? 829 8he tbferuBegtanbabd is weatat T &?r tondP hER|d pasticle
polynerlc resin of a shell at the tinme of fixing.

once toner nd Qe I Xi ng -pro t he
cor e sh Tapereliy phi paptice “rg%?tﬂiﬁé%ﬁ?nc?egﬁtﬁg@?]g ated with a
chqracterlstlc of | ow nol ecul ar mass resin, which
medified polvestentlowely phlvaste? and anpdified polyestee arenpsesent. inside

dom nant and the toner tends to nelt at | ower

Chp BAEHEL ronly b e ORI hferfil difforiod bR the particlo
adhered 1o a cleaning roller 600 and a fixin nit 610
95505t oo i e e sl

arranged inside of a fixing roller 5 602 w thout

witikh BO-ve€804 duiBelaper oflthe Bifs phbidel 0Tt realida¢h&Gn the heat
toner adversely renelts and adheres again to the

<R3P Fat e Al e el ad b e S Pt charagfePRb saside
the renelted toner adheres to a recording paper,

the maziitla dileedy duit prosipils tocontribute dorfiiing Japedditiohnit has

order to achieve fixing property at | ow tenperatures,

%ﬁiﬁﬁg[@% ure [ EJIP% a I‘eSI n avli ngm%gﬁﬁrﬁim lﬂYEI

of toner enables preservability {especially heat resistance) at the same time due

to contrel of heat characteristic and molecular mass, in particular, since binder
having a low saftening point prevents blocking by its heat,

Moreover, it has found that by the improvement of fixing ability as a
result of allowing toner particle to have a small particle diameter, toner has
fixing property at low temperatures, preservability, fixing property at low
temperatures, releasability, small particle diameter-, and highly dispersed
pigment, thereby enabling high image quality.

In normal image output, the toner, adhered to a fixing roller from a

recording paper dug to electrostatic oflset or the Like, is transferred to a pressure
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gl ass- tuansi tion tenperature (Tg) conpared mnth that
of resin-in pulverized toner can be used and that
even if low nol ecular mass resin is used, both of
preservability and fixing property at |ow tenperatures
car be pursued. However, it has found that with
respect to adhesion of toner to the Rxng 15 cl eaning
roller, the adhered toner has a glass-transition
tenperature (Tg) |ower than that of pulverized t oner

it #'ni 90%@?2%% ttji g ﬁglﬂeél?ggfﬁﬁa Reat of PEPmnttQ&s to each

cleanlng roller I'X1 ng
urin i.ng and is transferred back to the
ﬂgTﬁEqun@? .ﬂﬁﬁ%@éﬁa ithe presepee mollex irolleriod by o deanive roller
devel oped a toner such that the 20 toner structure

B aRhipSpdition chetweor €hs pRbdsusd PldrUAR] clebXiddOrdle?Pelhy toner
at low tenperat ures and preservability, hot offset

BRGNS B Pt GHRY et ol Poreoss & SRl brutie feaning

24 - oo e oo oo sane tine, andfurther t he

mih@rﬁﬂdrmmreslm&talge&vmﬂi leriingtofrieser ael @llected by the cleaning
SpeC| fically, it has found that the toner including a

hﬁma&ﬁﬁé @@%ﬂ g resin fine particles on the
surface t ere§ erel n the boner has a

gl ass- #Ir ansitjon teg"&)erature (Tg) of 300C to 461C, the
resi n FPTeapghowe pe 416G al%vdn@@?xmuamimdemngmum
tenperature (Tg) of 50C to 70C, when the toner is

600 hid & BlngWidiD 6105S rdth sl @RldY thel Kigitdrl dorithf) R aOHéamr 603
terrperature |s 95C to 120C, and before the toner

ut erature |s 120CG.to 145C,
e E‘Q?Eff&?é‘?ﬁ?@l g Raper to pass

satisfy f|X|ng property at IOM/tenperatures and hot
pe gpeplem aeOurEhin ithe emise oof palvesiaed! 10fet ROmposed of
above menti oned findings by the present inventors and

SpeC| fi calqﬁrﬁ%mﬁﬁéﬁ%emrﬁdas f0| Lﬁnﬁ 15 because
the resin used as a binder has a relatively high glass-transition temperature
(Tg), around 60°C, thus the toner, which adheres to a cleaning roller during
cleaning, has a high viscosity, and even if the temperature rises as the number of
copy increases, the adhered toner is unlikely to remelt. This is also because the
temperature at which toner melts doe not vary before and after fixing process
due to uniformity of the adhered toner.

On the other hand, when polymerized toner having a ecore/shell
siructure, as described in JP-A No. 2000-292981, is used, heat is required for
melting polymeric resin of a shell at the time of fixing. However, onee toner
undergoes fixing process, the core/shell structure is desivoyed, temperature

characteristic of low molecular mass resin, which melts at relatively low
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<1> A toner including a toner material, wherein the
toner satisfies the following fornmula: 09C < GITm C
20C 15 where ATmrepresents Tyra - Tnb, Tina (C is
112 flown-out tenperature of the toner by a capillary
type flow tester, and Moab (C) is ]12 flown-out
tenperature of a nelt kneaded m xture of the toner by
the capillary type flowtester, and wherein Tma is
fromNOT to 200C. 20 c2> The toner aoneding to the
tsdeperatings, e becdoi: idofifihamiatingll ithe foder fepldsoW NEclt at lower
formula: 5C <ATm 520C 25 ---------- where AT m

represents Tuna - Tnb,. and erein Tpr is. from.130C.t
TR Thost (5 femneRaaa o P90 99rHe Ao FAOTH 8 FIG.
toner satisfies the 3E following fornula: 5 7C < OIC

16, veemh doeeroEmdheprd: s atdedineg rollerG00aand awieingiumit 610 is
Tina is from 145C to 180C. <4> The toner according to

ﬂ%@nﬁdgg@f}%ﬁ@p T e@ﬁs{ mgﬁéﬁige@
CT-TF) 1nsoluble cngfr%t&gﬁt ]:ée cont en Int é%f%ner suer
from10% i0 by mass_to 55% by mass. <5> The toner

wanelengsreeprdms papes tepassttbrough, collseteditanetnslversely

remclts and adheres sgain to the pressure roller 60t and foang roller 602. IF

images are formed with this state, a problem is caused that the remelted toner
adheres to a recording paper, contaminating both sides of the recording paper.
In order to achieve fvang property at low temperatures, this corefshell struciure
is very advantageous toner sbructure in that 2 resin having a lower
glass-transition temperature (Tg) compared with that of resin in pulverized
toner can be used and that even if low molecular mass resin is vsed, both of
preservability and foong property at low temperatures can be pursued
However, it has found that with respect to adhesion of toner to the fixing
cleaning roller, the adhered toner has a glass-transition temperature (Tg} lower
than that of pulverized toner by about 5°C to about 15°C, the toner adhered to
the clermng roller remelts due to the heat of fixing roller during copying and is
transferred back to the fixing roller.

Acrordingly, the present inventors have developed a toner such that the
toner structure remains to be a core/shell siructure, foong property at Jow
temperatures and preservabilify, hot offset properly, and prevention of

remelting of toner from a cleaning roller of a fixing roller are pursued at the
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nol ecul ar mass di stribution of the toner neasured -by
gel perneation chromatography (GPC) has at | east one
peak in a nol ecul ar nass region of 5,000 to 25, 000.
15 <6> The toner according to any one of <1> to <5>,
wherein the toner has a glass-transit ion
tenperature, Tg, of 50C to 70C, <7> The toner
according to any one of ci> toe, wherein the average
circularity of the toner is 0.94 to 0.99. c A toner
isamieuiinegal fuether th@toet ahaldasivigmk Wil AphResdiEhes on
a 20 surface of the toner, wherein the toner has a

gl ass- .. 0 enper gt ur Tg, of .from 30C to 46C,
the r eglE' %‘Hﬁ@lg : ba]ig"fﬁn@f'ﬂ@ tﬁ§€@ﬂagaﬁggyl¥$gﬁ§1 topefmateral and
temperature, Tg, of from50C to 70C, and wherein,

wae nresire fmenparticles beethavsstiacattherecd 6whetkimi the befee has a
Plastom ||, the toner has a 1/2 flown-out tenperature

Bl O, (et (0009 1 GR e ob Bh Bl pave o

of from 120C to 145C. <9> The toner anording to the
g trapsiios temperature (B of GO tg T0I5, wisn the Sty 18 maslicated
content (gel content) in the toner is from5% by mass

at2BdbdBlatasl, k072 Then bab EmBGAALEIH 954 LR Cf add Kofo

: s . ~ G, re
<8> and <29>, wherein, in a particle size distribution
ured by a fl e particle jmge uring.. . .
WRORHLE fomdsated el b fariaalipis LEL MDY ig unlikely
particle din nmeter of 2 pmor less is 15%or less. 10
& s iremeliimg ofdoner aind gan eatdsfy fisirgr pfopbite afdow témperatures
<10>, wherein, in a distribution of particle dianeter
HﬁﬂﬁHfﬁﬂmPﬁnﬁeﬁﬁylter nmet hod, the content of
The invention is based on the above-mentioned findings by the present
mventors and the means for salving the problems are as follows.  Specifically,
<1> Atoner including a toner material, wherein the toner satisfies the
llowmg formula:
0°C<ATm < 20°C
where AT represents Tma — Tmb, Tma (°C) is 1/2 flown-out
temperature of the toner hy a capillary type flow tester, and Tmb (°C) is 1/2
flown-out temperature of a melt kneaded mixture of the toner by the capillary
type flow tester, and
wherein Tmea 13 from 130°C to 200°C.
<2> The tonmer according to the <1>, wherein the toner satisfies the
following formula:

8°C<ATm <20°C
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| arge grains having a particle dianeter of 8 pmor

nore is 2% by mass or |ess. <12> The toner according
to any one of the <8> to <17>, wherein, in a

di stribution of particle dianeter neasured. by a

Coul ter nethod, the content of 15 mnute particles
having a particle dianeter of 3 pmor less is 2% by
mass or |ess. <13> The toner according to any one of
the <8> to <12>, wherein the _toner has an average

ci r cuMdiare ¢l rapresends Gow + bmd, 080 and has a spindle
shape. <14> The toner according to any one of the <8>

whereil3Pinavib fofti TROPTq 280|rage particle di aneter of the
resin fine particles is 10 nmto 200 n m 20 <15> The

toner cayding to any one of the rl> to0 <14> wherein
t he \%Uﬁ%ﬂ a fiﬁ?@ﬁ%l@el ﬁé?}i‘?m’(‘bg}egfﬂqrh@ the
toner is 3.0 [.mto 7.0 pm and the ratio of the

olbdwang iavaulage particle dianeter (Dv) to the nunber
average a5 27 particle dianeter (Dn). Dv/Dn, is 1.25

or | essg {ﬁ I;rﬁu oner according to any one of the 47
to <1§>{,3— erein Fhe toner is obtained by- .i at

| east one of dissolving and di spersing the toner
mat er wehery ADmyeipmeseats Tanb, axdir ogen

gr oup- cont ai ni ng conpound and a polyner that is

WIeR6H Ti8a i Ebm 1453618y .hydrogen group-cont ai ning
compound in an organic solvent to forma toner

sol utign; at |east ong of enulci Fy; g and dispersing,
the. t 58 THS tHRGE Ace 190D P8e GfeblieumlT Rt 53 getein a
resin fine particles to prepare a dispersion; 10

teirabydrofurth  THIR iine]iiyld cogient §ped ¢pnieatitiai thie taneoR e d.0%

with the polymer that is reactive with the active

B B RS RRRE < "aches ve base maferial o and 4

<f> The toner according to any one of the <1> to <4>, wherein the
molecular mass distibubion of the toner measured by pel permeation
chromatography (GPC) has at least one peak in a molecular mass region of
6,000 to 25,000,

<6> The toner acrording to any one of <13 to <4, wherein the toner has
a glass-transmtion temperature, Tg, of 50°C to 70°C,

<T> The toner according to any one of <I> to <6>, wherein the average
carculanty of the toner 1s (.94 to 0.99.

<8> A toner including a foner mafterial and regin Ane particles on a
surface of the toner, wherein the toner has a glass-transition temperature, Tg, of
from 30°C to 46°C, the re=in fine particles have a glass-transition temperature,

Tg, of from 50°C to 70°C, and  wherein, when the toner has been masticabted
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t 1 renoving the organic solvent. <i7>_ The toner

according to the <16>, wherein the adhesive base 15
mat eri al includes a polyester resin. <18> The toner
according to the [17>, wherein the acid value of the
pol yester resin is 15 ngKOHI g to 45 ngKDH g <19> The
toner according to one of the 47> and <18>, wherein
the gg polyester resin includes a tetrahydrofuran
sol ubl e conponent and the 20 tetrahydnfuran sol uble

SAIPPARY PL:RBSnA, B ©GHF Bhs mﬁfﬁhgdéﬁf]ﬁt RuL t&%%?ﬁ%gjf%aﬂc to

a main peak I's present In a s region
2 529 00Q and that the nunber average nol ecul ar
the magheatioefethef tones dhettonashana. 1/2 dlown-out

dl n Adevel oper including the toner of any one of the

tdpératebdf fros 120°The 1dguel oper according to the c20>,
whi ch is one of a one-conponent devel oper and a ’

t wo- conponrent, devel o cont ai per
| nol udi g4 toBeE ﬁﬁﬁﬂgﬁﬁ‘ﬁzﬁt R8> B iy wﬂm@fu@nﬂm
the cl> to <19> contai ned therein. <23> A _process

oeotubleigmtentdeldongnikinl the eoier & froty 5% b tnssi t0RE% hy mass.
bearing nenber; and a devel oping unit configured to

CPe) 2P, Mo PhESHRRLA i o FBOSS0 ol 2k

any, one of the Cl>to <19> to forma visible inmge.
paxticle sizaflistrigtion onpasged fyan dlovs tymc badicy imagzé amestring
electrostatic image hearing nenber; a |atent

ap@rh0es tid donteiRAenih Al HAdiclen 'Hav"f‘t%;ﬁ Fﬂ‘ﬁcﬁ‘jdlhﬂaetérodf ¥ m or

an |latent electrostati c i mage on at ent
%lsse]%tfsqﬁo?fe'gﬁ i mage bearing

<11> The toner according to any one of the <8> to <10>, wherein, in a
distribution of particle diameter measured by a Coulter method, the content, of
large grains having a particle diameter of 8 pm or more is 2% by mass or Jess.

<12> The toner aceording to any one of the <8> to <11>, wherein, in a
distribution of particle diameter measured.by a Coulter method, the content of
minute particles having a particle diameter of 8 pm or Jess is 2% by mass or less.

<13> The toner acrording to any one of the <8> to <12>, wherein the
toner has an average circularity of from 0.900 to 0.960 and has a spindle shape.

<14> The toner according to any one of the <8> to <13, wherein the
average particle diameter of the resin fine particles is 10 nm o 200 nm.

<15> The toner according to any one of the <I> to <14>, wherein the
volume average particle diameter (Dv) of the toner is 3.0 um to 7.0 pm, and the

ratio of the volume average particle diameter (Dv) to the number average
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menber; a developing unit configured to develop the
Latent electrostatic imge using the toner of any one
of the ci>to <19> to forma visible inage; a 15
transferring unit can gored to transfer the visible

i mage onto a recording nedium and a fixing unit
configured to fix the tranMerred i nage on the
recordi ng medi um <25> The i mage form ng apparat us
according to the <24>, wherein the | atent

petrtice dirstieter Dy Byfhdaili%griesber i ncl udes an

anor phous silicon 20 <24 The i mage form ng apparat us
accor > > [ -
fixi n$18l%i% e %E‘é’%ﬁﬁ(raﬁﬁﬁag’”ﬁ% of LY LEED dlfein the
i mage on_a _ recordi ng medium while the recording

tpeeri s abtadnesbised bet ween a heating 29 nenber and a
pressure nenber and is transported. <27> The inage

f onpieASt RRRTGAIRIREAN dispeshiy thi %ﬁ&@ﬁmmﬂn%mﬁjﬁg&n

heat unit incudes a fixing cleaning nmenber whic

renoves a toner adhered to at _|egqst gne of the . .
e ﬁh@rﬂwpaﬂ&%wé ﬂﬁ@ﬁc@?m%ﬂl%w@pﬁwamth
5 surface pressure (roller |oadlcantact area) applied

the huber hytdidgdipgiohipgonmikiar compoubd i i 65GicolRND &5 forh a
1.5x105 Pa or less. <28> The inmage form ng apparatus
t?ﬁ:%%hﬂuitn .to one of the <24> and c¢25>, wherein the

eti'ng unit includes: a heating nmenber equipped with a
heat generator; a filmwhich contacts with the

heak keag) onereb emuls hungapt depersingdihertendrsolwinnch avedpzous
pressure contact with the heating nmenber via the film
kB 68 BntdRin] gshch'ﬂeg;ﬁﬁ b4 pRBai eﬂp igh)f | xed

i mage 1s for afte eectr%s atic transter is

passed between the filmand the, pressure nenper_to
t h@aﬁfﬁg ﬁdlffjmt%cf]ﬂ“%@%ﬁ’m%ﬁﬂ%wmd with the polymer

that is reactive with the active hydrogen group-containing compound in the
aqueous medinm to granulate adhesive base materials; and
removing the organic solvent.

<17> The toner according to the <16, wherein the adhesive base
material includes a polyester resin.

<18> The toner according to the <17>, wherin the acd value of the
polyester resin iz 15 mgKOH/g to 45 mgKOH/g.

<13> The toner according to one of the <17> and <18>, wherwin the
polyester resin includes a tetrahydrofuran soluble component and the
tetrahydrofuran soluble component has a molecular mass distribution such that
a main peak 1s present 1n a molacular mass region of 2,500 ta 10,000 and that

the number average molecular mass thereof is in the range of 1,500 to 15,000.
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c2-c> Thé i mage farm ng apparat us accor di n-g- to one of

the <24> and 15 <25>, wherein the fixing unit
includes: a heating roller; a fang roller arranged
parallel to the heating roller; an endless belt-like
toner heating nmedium and a pressure roller wherein
the heating roller includes a nagnetic netal and is
heat ed by el ectromagnetic i nduction; the toner heating
medi umis spanned over the heating roller and the

fixing ' a"?ﬁ%ﬁ%E ' LS

20 rot gtﬁgahbﬁfv%]hg%lgﬁro S, th?ﬁeertbgrﬂe] gﬁ?éﬂrﬂgl %ﬁi{kggg'
brought into pressure contact with the fixing roller

vi a t h&2¥pnthe ndevelopgr np@pohngink the| $20m whaclf gswamel of a
direction towards the toner heating nediumto Gorm a
bhaiapament BRFilbpsh ar W& Ehohetit d3RIEREOr di ng

medi um on which an unfixed i'mage is forned alter

el ectr ati.c transfer, |s, passed betwee he toner

heat | ng tth HRFEAFLERET & GBiAIEET, ang the dpRsgypt any one
heat and fix the unfixed m ga. <30> An inmage form ng
nEthecd > ocllddiconfaidel tiergina | at ent el ectrostatic 5

image on a latent electrostatic inage bearing nenber;

devel opi . tyostajic .i e ing th .
t oner %ﬁgﬁb onesgoé uﬁl@?}ﬁ:ﬁu B mvoeﬁ%%@%%ﬁ?m'g
i mage; transferring the visible inmage onto a recording
%’GFLE% aml 14 devejoping unit apsfimired doidevglopon latest clectrostalic
recording medium <31> The inage form ng nethod

RASES 61 sk Ia@eﬁmeﬁaﬁaﬁgvmgﬁlﬂéaﬁng' feinBéF &r;uﬂg I;H%ﬂfﬂfe&- of any
is contacted to the latent electrdstatic I nage beari ng

ne ndg a.yoltage is. Jied to the charging
%%Bfﬁg}gﬁﬂ%%t‘?ﬁgm@a et rostati c i mage

beari ng nmenber. <32> The image form ng net hod awar di ng

t 0 one<f> Amanage fohwinbdppanths iIsdhdingnh &itehteleaefatic
devel oping the latent electrostatic inage on the

P Nearbn P bl 34 Bbl oy SBARF ERM B e theured to

form an latent electrostatic image on the latent electrostatic image bearing

member; a developing unit configured to develop the latent electrostatic imege
using the toner of any one of the <)> to <19> to form a visible image; &
transferring unit configured to transfer the visible image onto a recording
medium; and a fixing unit configured to fix the transferred image on the
recerding medium.

<25> Tha image forming apparatus according to the <24, wherein the
latent electrostatic image bearing member includes an amorphous silicon

<26> The image forming ppparatus according to one of the <24> and
<25>, wherein the fixing unit is a heat fixing unit which fixes a toner image on a

recording medinm while the recording medinm is passed between a2 heating
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chargi ng nenber. The toner of the |nvent| on, in a
first aspect, includes toner nmaterial, vvherei n the
toner satisfies the follow ng formula= 0C <OI'm < 20C
20 where ATmrepresents Tma - Tnb, Tina (C) is 112
flown out tenperature of the toner by a capillary
type flow tester, and Tnb (C) is 112 fl own-out
tenperature of a nelt kneaded mi xture of the toner by
the capillary 31 type flow tester, and wherein Trma is
embed 30Ca poes2080nenbea and ssibransporiadnough t he toner is
a polynerized toner having a core/shell structure, the

toner J eﬁ&%&%t ' Hid S8 .

ant i -ﬁdgg? preser zfﬁil.”l M@agé espeC| al ,tﬂéven aﬁigrm%the

Iar e, nunber of copies, are to be produced over a Iong
heap dnit endesweleamag membergghich aewmoves atokr sdlryed io at

deterioration of flowability, transferability, and

1bsti i @bild hitathss SXRBIRANA 'thE Srediffe tHEnHOY Sind Whefin a

it possible to formstable inages on any transferring

<TEPO ARSI (FYYPC T et 2570 B RFADE R Rt Do paing mermber

second aspect, includes a toner nmaterial 10 and resin
afddrthe@m&ﬂaimémemmim]aﬁslﬂﬁmmﬁs.the toner, wherein
the toner has a gI ass-transition terrperature (Tg) of

of aas TP T BimLfE bipiads Alhdif 8 ond R 18 g ama

and wherein, when the toner has been masticated with
926BowhErein the fiongtumat melvslestrmbeating @entiepaquipped with a heat
tenperature of from95C to 120C, and before the

eBRSTER Bl OfhicdACookRadt® Rk e
fl owmn-out tenperature of frorrr‘:}]?%Ct 1450Cf.L As;ﬂ]ggl pressiire

result, _such boner can be provided that the toner can
me FP#&BFE?% Pressyte fEgfagt ayigh She Beatiag member;we the flm,

and even under | ow power condition; has
wherein the recording mediumn, on which an unfizxed image is formed after

electrostatic transfer, is passed between the film and the pressure member to
thereby heat and fix the unfized image.

<23> The image forming apparatus according 1o one of the <24> and
<25>, wherein the frang unit includes: a heating roller; a fiing mller arranged
parallel to the heating roller;  an endless beli-Tike toner heating medivm; and
a pressure roller, wherein the heating roller incledes a magnetic metal and is
heated by electromagmetic induction; the toner heating medivm is spanned over
the heating roller and the fixing roller, is heated by the heating roller, and is
rotated by these rollers: the pressure roller is brought into pressure contact with
the fixing roller via the toner heating medium and rolls in the forward direction

towards the toner heating medium to form a fixing nip portion, and wherein a

30
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rel easability applicable to fromI|ow speed to
hi gh- speed i nage form ng apparatuses, is excellent in
of fset resistance, bl ocking resistance, and 20
fowability; does not affect fixing efficiency in a
heat fixing unit: is not transferred back when
adhered to a | eaning nenber; and can forminages wth
hi gh density and resol ution w thout fogging. 32 The
devel oper of the invention includes the toner

[ Hﬂmgn . ' a ecaond aspect s ;of :
t e%i[]%\k?’(g%tel on. %ﬁg%%%%& tu\!'ﬁhrqgn i'rré'&g ?%ﬂﬁ?‘?ﬁsﬂmm
carri ed out by electrophotographic nmethod using the
deapefese passeddesveopn the thneghhepiig modivemand thepmenwd member
wherein the toner farmng the image corresponds 5 to a

k@ YherEINPRL 2 A S s e _is excellent in both of
of fset resistance and anti-heat preservability and

especi a . even after a |large punber_ of copjes are to
be pr o%@W}Wﬁg pathod nclydine: fomainggblaéenilectrostatic
aggregate to each other, i deterioration of .
ithag@bh |4 latent cleaishstotibionagy beafidy frheinbar; aivblobihg the Iatent
extremely rare, and the toner nmakes it possible to

I es 0N an ransfer.rin 0 di .
R e i TR MR R pl b i S o iodPren eysible
The toner container of the invention includes a
sonea itransfarmagt the vigiblerimage ambel armpoordingnmediurchend fisdsig the
and second aspects of the invention contained
AGERIR mHAGE 8HhhEre L RQEmf ormation is carried
out by el ectrophotographic nethod using the
devel o v el es wth_high quality can 15 be obtai ned
wher ei P 3'he oReseey brming mefbod pegerding te dhe Bl gvhercin a
| ow tenperature fixing system is excellent in both of
dlizirgig membet Bnoataiel tothiei lath€ AlecRbaaEE YRRES hidrigh thember
es even after a penally, |arge nunber of copies are to

and a voltage is applied to the cherging member to charge the latent

electrostatic image bearing member.

<3Z2> The image forming method aceording to one of one of the <30 and
<31>, wherein, when developing the latent electrostatic image on the latent
electrostatic imege bearing member, an alternate electric filed is applied to a
charging member.

The toner of the invention, in a frst aspect, includes toner material,
wherein the toner satisfies the following formula:

0°C <ATm < 20°C

where ATm represents Tma — Tmb, Tma Q) is 1/2 flown-out

temperature of the toner by a capillary type flow tester, and Tmb °C) is 1/2

flown-out temperature of a melt kneaded mixture of the toner by the capillary

31
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be produced over a |long period, the toner does not
aggregate to each other, deterioration of
flownbilith; transferability and fixing ability is
extremely rare, 20 and the toner nmakes it possible to
formstable i mages on any transferring nedium w thout
transfer errors and with good reproducibility. The
process cartridge of the invention includes a | atent

el ectrostatic 33 - - - - - LR 3

thpe flowrageen eaid ReheFEmDTInd @8 fRRRr13NGCad 80, As a result,

el ectrostatic image and a devel oping unit for

e T .

toner of the invention to forman visible inmge.
tBeeaissexcelentpnoosth of adiset ralipta e andaatiileat lpreservability and
det achabl e onto froman inage 5 form ng apparatus and

3831806 BRSPS, g F Lol i be BRLIGRYIL e

qual ity can be obtained wherein the toner form nﬁ the
nemsde theotanes derrinot agereain- toaash radhen deterpraiipms b flewmability,

is excellent in bo;h of offset resistance and

tedidFeraB ity PSP Fiia abillty i3NGtRRAF irdhd, Yand %H@%Séxf flal@s it

| arge nunber of copies are to be produced over a |ong
erjpd, the 10.ioner does not aggregate tp each ot her;

erLl b Sroprable Fresram fifly,m?f%%%w&&w tWatheggtransfer

fixing ability is extrenely rare, and the toner makes

girtors pad suth goddareprsdu-Biléy) e | mages on any transferring
medi um wi t hout transfer errors and with good

o0 OS85 B TR | BTSRRIl o
Al Tosin fine pasticles on the surface of the foner, whassin the taner has 2
glass-transition temperature (Tg} of from 30°C to 46°C, the resin fine particles
have a glass-tmnsition temperature (Tg} of from 50°C to 70°C, and wherein,
when the toner has been masticated with Labo Plastomill, the toner has a 1/2
flown-out temperature of from 95°C to 120°C, and before the mastication of the
toner, the toner has a 1/2 flowm-out temperature of from 120°C to 145°C. As a
result, such toner can be provided that the tomer can fAx satisfactorily
immediately after power activation and even under low-power condition: has
releazability applicable to from Iowspeed to high-speed image forming
apparatuses; is excellent in offset resistance, blocking resistance, and
fiowability; does not affect fxing effictency in a heat fiming uniti i=s not
transferred back when adhered to & cleaning member; and can form images

with high density and resolution without fogeing.

32
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cones *red to forman latent electrostatic inmage on

the latent electrostatic inmage hearing nenber; a

devel opi ng unit configured to develop the | atent

el ectrostatic inage using the toner according to one

of the first and second aspects of the invention to
forma visible image; a transferring unit configured

to transfer the 20 visible inage onto a recording
medium_and a fixing unit configured to fix the

t r ansf dheekivéloperaxfdhe invention andude thie dinshactsrdindes one of the
i mge form ng apparatus, the latent electrostatic

Fran=Tol <M if ' .atent. electrastatic i e. .
on 34 tﬂe Fatgnt gf@%ﬁ%@%@%‘c%%@%g}rem ation Is
The transferring unit transfers the visible inage
&aFTRd At pE elecirophotagmnhie Thethod xusing the devdlomer, theges with
transfer imge onto the recording nedium As a
i bialityica Htdthinsd vt @RNS @[gmﬁm I;]:ie'ﬁ%?} Aspo
be formed wherein the toner %r mﬁng t eg’lpmage & nds
ornesponds to a_low tenperature fixing, system is

B 0¥ &rrpPTRETEs: Frage 5 exqellent imbathaif et esitance and
preservability and especially, even after a large
aotitlent pofsenapilits aad esparidlly, ereacifeec 1@ manh&HHf copies are to

period, the toner does not aggregate to each other,

i t f bj l.ity, transferahhility, and
PE FfbASER 03P P lorle G, b Yoply B0 FEF Pireenshito”Fiboatber
I.t possible to formstable i mages on any 10
detgrigration efflovalilin WansGmbihivnasd dixiner ability #nekivirhély rare,
good reproducibility. The inage form ng nethod of the
aRd Ghb i Bfet Redled S8 pok@DIY BY ffnl 3LMNE m%g@ézhﬁoﬁlﬁ rring
e er,

i mage on a |latent électrostatic |1 nmg Bar 1 ng

devel opi. he latent el ectrostatic image using the
s gﬁ&g’%%ﬁ@ﬁh’sewwgﬂ@wﬂmﬂﬁg&%ond

aspects of the invention to forma visible inmage;

t r ansfBug tongr tdnetairies iob ki idvehtiteg Sncdided Bedn@sabhRd the toner
medium; and fixing the transferred i mage on the

%ﬂé dj n,the:im Form n t hod, .1 he )
'{u%tsent g?ec!ﬁar%f; at | ‘l’%g%“ﬁ@ dg%% fveniion fontained
Szlec,trost atic imge bearing nenber in the |atent

erein. Therefore,” when image formation is carded out by

elecirophotographic method using the developer, images with high quality can
be obtained wherein the toner forming the imape corresponds to a
low-temperature fixing system, is excellent in both of offset resistance and
anti-heat preservability and especially, even after a large number of copies are to
be produced over a long period, the toner does not aggregate to each other,
deterioration of flownbility, transferahility, and fixing ability is extremely rare,
and the toner makes it possible to form stable images on any transferring
medium without transfer errors and with good reproduchbility.

The process cartridge of the invention includes a latent electrostatic

33
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I electrostatic imge farm ng. The visible image
transferred onto the recording nmediumin the

transeming. The transferred image is fixed on the
recording 20 nediumin the fixing. As a result, high
qual ity el ectrophot ographic i nages can be forned
wherein the tuner formng the inmage corresponds to a

| ow-tenperature fixing system is excellent in both of
offset resistance and z ML 35 anti - heat

image besmbi niemybexrior ke mldtgnt eeadrostiticdmagpe laandgedeveloping
nunber of copies are to be produced over a |ong

S s 5 S SRR, O, € o

fixipng ability is extrenely rare, and the toner nakes
image bearipg gepther Bsmedhs forerob s inventiom o formasr wmbleigage.

5 nedi um vvit_hout tr_ansfer errors and with _good
Bepuedtt pidcbdsycarBid® isDemebhidhitl9 HeddcHab\biafrdth Gn image

is a schematic view show ng an exanple of the process

e g T T Ry

of the invention. FIG 3 is a schematic di agram of
sapexthel the iamgrtmnpéleshiem:igea gath hichi ualitpepobathiaind] wheein

invention. FIG 4 is a schematic diagram of another
BT S S8 1 LGRS SR . 1
e%gﬁﬂgfhlﬁé%ﬁﬁ%ﬁ&égnéggﬂhggﬁiggﬁﬂigipnﬂmnmhﬂﬁyandemmmmﬂx
even afier a large number of copies are to be produced over a long period, the
toner does not aggregate to each other, deterioration of flowability;
transferability, and fixing ability is extremely rare, and the toner makes it
possible i form stable images on any transferring medium without transfer
exrors and with good reproducibility.

The image forming apparatus of the invention includes: a latent
elecirostabic image bearing member; a latent electrustatic image forming unit
configured to form an latent electrostatic image on the latent electrostatic image
bearing member; a developing unit configured to develop the latent electrostatic
image using the toner according to ome of the first and second aspects of the
invention to form a visible image; a transferring unit configured to transfer the
vigible image onto a recording medium; and a fixing unit configured to fix the
transferred mnage on the recording medium. In the image forming apparatus,

the Jatent electrostatic image forming unit forms a latent electrostatic image on

34
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form ng apparatus of the invention. FIG 6 is a
schemati ¢ di agram showi ng an exanple of the operation
of the image form ng nmethod of the invention
performed by the inage farmng 20 apparatus (tandem
col or image form ng apparatus) of the invention. FIG
7 1is a partially enlarged schematic di agram of i nmage
formng apparatus shown in FIG 6. FIG 8 is a
schemati ¢ di agram showi ng an exanple of the roller

tthp dateBbeleepisiatic thiafdfiaring! demBer. S The SR WiifWansfers

showi ng an exanple of the structure of the

cqnduct or_of . the invention. F Dis a
RHR VRSP BHGhhnB i g G Bl o Y 506 WL fxcs the transfer
structure of 5 the photoconductor of the invention.
Am@ge 1 ot ghe ¢ enerding vimdishowi ngisanat hesukxabiplle @hality
the structure of the photoconductor of the invention.

& ' [ ' . 0Q-anot her exanpl e of
EREiopRoloBrLSCAGIER cin e RIS B ORer RiDURe Fisfimace
lo FIG 13 is_a schematic di agram show ng an exanpl e
GPETRIROTES P % Jory Fperature digng whetenn\is mixoadlent fh Goth 4f offset
is a schematic cross-section view show ng an exanpl e

neating (ITE oy arieaaRabibeg dnl SRy ohaingt iz linber
L pfbiceey 1 Do P iee 2dEebParnG the tanen e ot egErogRLe to
FIG 14. HG 15B is a |longitudinal cross-section view
efclt lothdre deterpraivin ef flowdbility, transfrability, and bxing ability is
extremely rare, and the toner makes it possible to form stable images on any
transferring medium without transfer errors and with good reproducibility.

The mmage forming method of the invention includes: forming u latent
electrostatic image on a latent electrostatic image bearing member; developing
the latent electrostatic image using the toner according to one of the first and
second aspects of the invention to form a visible image; transferring the visible
image cnte a recording medium; and fixing the transferred image on the
recording medium. In the imape forming method, the latent electrostatic
1mage is formed on the latent electrostatic image bearing member in the latent
electrostatic image forming. The visible image is transferred onto the recording
medium in the transferring. The transferred image is fixed on the recording
medium in the fixing. As a result, high quality elecircphotographic images can
be formed wherein the tomer forming the image corresponds to a

low-temperature fixing system, is excellent in both of offset resistance and
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- ‘fixing unit accordi ng- to an IH Pr-oc-e-s-s -61‘ FIG 14

FIG 16 is a diagramfor explaining renelting of toner
in a heat fixing 20 unit FIG 17 is a schematic

di agram showi ng an exanple of the toner Particle of
the invention. spL N 37 FIG 18Ais a flow curve for
determning 1/2 flownout tenperature by a flow

tester. FIG 18B is a flow curve for determning 112
fl owmn-out tenperature by a flowtester. s FIG 19 is

antehdut petdeevatibigram apoibihg eten ekernplaegohuinbar if@gRs are to

form ng apparatus of the invention FIG 20 is a

chemntic view,show no.an exanple _of the heat fixi
bR ed offecA 15 etk “theKRER. dhed ot MErtelle, 1o Endl? ather,
invention. FIG 21 is a schematic di agram show ng an
dejenmphidoro bf flneakility, demsiarabididy, tanddipgng fbiliiy i evieamelnrare,

conprising a two-conponent devel oper. FIG 22 is a

SSR0 0P BERLOT, PG5 Eoh NN EhiES O abfBhnterring

Carrying Qut the Inventign 15 (Thner)_ The toner of the
mqﬁi}’ém‘i“%hﬂ, uttransler qraers g sath geosAppredunblifyer
mat eri al ,

Brief Description of Drawings
FIG. 1 1s a schematiic view showing an example of the process cartridge

of the invention.

FIG. 215 a schematic diagram of an example of the image forming
apparatus of the invention.

FIG. 315 a schematic diagram of another example of the image forming
apparatus of the invention.

FIG. 4 1s a schematic diagram of ancther example of the tandem image
forming apparatus of the invention.

FIG. 5 is a schematic diagram of another example of the tandem image
forming apparatus of the invention,

FIG. 6 is a schematic diagram showing an example of the operation of
the image forming method of the invention performed by the imape forming
apparatus (tandem color image forming apparatus) of the invention.

FIG. 7 is a partially enlarged schematic diagram of image forming
apparatus shown in FIG. 6.

FIG. 8 18 a schematic diagram showing an example of the roller type

3o
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vvhereln t he tuner satlsfles the fallovvr ng forrrul a=

OC<ATn{ 20C where aTmrepresents Tna - Tinb Tuna (C
is 112 flown-out 20 tenperature of the toner by a
capillary type flowtester, and Tnb (C) is 112

fl owmn-out tenperature of a nmelt kneaded m xture of the
toner by the capillary, type flowtester and wherein
Tana is from 130C to 200C338 Here, the toner in the
melt kneaded m xture of toner am be nelted and
neadichabyerany net hod without limtation if the toner
is sufficiently nelted, sheared and kneaded,

conpos ORS_ such as a bi nder .resin and reI si ng
agent Fh% gl‘:f% TRAC BILw, g A example of £ elb“f
nelted and di spersed by the nmethod 5 and the net hod
ghotovenduriref thainvbyties| ect ed acxording to the
pur pose. Exanpl es of the kneadi ng rrachl ne incl ude

ot ot g 1 EE cRemEEb S Dbari BT AN thq spguctureof

The _ kneadi ng terrperature IS preferably 130C to 150C.
taehatpeomduepr Riidgdnyentionuch as torque, rotation
nunber, and tinme are preferably such a degree that 10

nol ec UlFHE, n@hwmtﬁevﬁmﬁ%@%ﬁg&%l APndure of

bi nder resin is not cleaved. t1o s are

eternm ne roximately to the degree where ge
ﬂgﬂﬁgﬁ%ﬂpﬂuﬁﬁprﬁﬁeﬂnﬂagﬁnﬂot vary between before and
al ter kneading. Details about neasurenent of ge

cont enFIGvi12 is hechianati ed dhotvirg atigher eddieple of the structure of
rrelt kneadi ng was carrl ed out as follows.

EEF type kneadi ng was carried out
u3| ng a ﬁh{%o as RC 150 type (by Thyo Sei ko
Sei saku-sha, Ltd) and a nelt kneaded m xture of toner

was obiF-rkdis a sthematiectiagravy showinghn exdmpledifiibe wasf fixing
45 g, the heating tenperature was 130C, the rotation

detidaiF itNeEveALsRM and the kneading time was 15
mnutes_ In the toner of the first aspect of the

i nvent. V2 fl ow begi nnnn
FIG 14 58]: Igc cross-section view showing an exarmple of the

foang unit according to a potential induction heating (IF) process of the
Invention,

FIG. 18A is a vertical cross-section view of the heating roller part in the
frang unit according to an TH process of FIG. 14.

FIG. 15B is a longitudinal cross-section view of the heating roller in the
fixing unit according to an IH process of FIG. 14.

FIG. 18 is a diagram for explaining remelting of toner in a heat fixing

FIG. 17 is a schematic diagram showing an example of the toner

parficle of the invention.
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20 tenperature Tma-obtained fromcapillary type How

tester is required to be 130C to 200C, preferably
145C to 180C. If the Tna is | ower than this range,

satisfactory hot offset resistance can not be

obt ai ned, besides, anti-heat 39 c | preservability may
be deteriorated. In addition, toner offset to the

fixing nenber such as fixing roller is cleaned with

e,g a cleaning device on a fixing roller, which toner
ey C#IGe 184 a AbRNAFRRR dbftdinidiee e Nokadut ﬁétgﬁeﬁe&lbs:y 2

again and is transferred to fixing nenber, leading to
on%g&%nation. Tea 5 higher than this range is not
PefP8FAbl e because of fset resistance becones

extrenely satisfactory, but fixing property at |ow

t enpeFdGui8B 13 s fvwpairvrefir determiningt1/Pfledaroabtenpdiature by a

tenperature di fference ATm between 112 fl ow begi nni ng

ture of the toner Tina and 112 fl ow begi nni ng

tenpérature of toner 10 mxture Tnb, in which toner
conpositions are sufficiently evenly nelted and

di spefded 18yissafschemafc dipgrim ghowng iangexamplekofetly ingage
of the toner, is required to be OCto 20C, preferably

ﬁ%ﬁga%gﬁaﬂ%%qﬁ;é{tﬁm y 7C to 15C, nost preferably
7C to C. Larger tenperature difference than this

range uses fusion.of. resins having a |low softeping |
poi nt G Pma ‘éﬁweﬁi’g}"ﬂ-‘}g &q sxample ¢fthe heal unit
fl own-out tenperature of toner Tna satisfies 130Cto

0646, in ahelirhhgy Bimigy apparhfus offeshivbhEohi0 expect
sufficient hot of Tset resistance. Further, it is

[ . h s late t t di ff .
Thi's. Fich 2hriaet SRiee BieRuE ASAREE e eFpinole B B Biooss

whi ch makes nechani cal strength of toner strong and
cartodee hbdeanvestioponmyfrisinga ¢woyompposntrdevelopemx t o t he
surface, thus enabling 20 prevention of wax spent,

Fur t hgrgo e, i€ \ée&ﬂhflniﬂg,e SiBav hﬁ&ulﬁ%‘ﬂ% n@irag) l}ﬁfture of toner

obtained in Example B-1.

Best Mode for Carrying Out the Invention
(Toner)

The toner of the invention, in a first aspect, comprises toner material,

wherein the toner satisfies the following formula:
0°C <ATm < 20°C

where ATin represents Tma — Tmb, Tma CC) is 12 flawn-out
temperature of the toner by a capillary type flow tester, and Tmb Q) is 1/2
flown-out temperature of a melt kneaded mixture of tke toner by the capillary

type fAow tester, and wherein Tma is from 130°C to 200°C,
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mats is used in a toner, |ess contam nation of
phot oconduct or, devel oping nenber, carrier etc, by
toner oa urs because the resin on the surface serves
as a 40 ------------------- shell Here, the 112

fl owmn-out tenperature is nmeasured using, for exanple,
a capillary type flow tester (CF P500C, by Shimadcu
Corporation) and is the value representing the
tenperature at the tinme when half of the sanple has

flown Plete, the MRS W ERE el BRadad Eﬂiﬁﬂu@ﬁfibﬂ#hg%n b& Gelted and

condition of load: 30 k Die dianeter=

b rafure rising ratfe:3C/mn. Preferably, the toner
SPORTRbY by el bt i abian it Ghe Faner sbisufficnily melted,
average particle dianmeter (Dv), volune average
phedred aaddivended; rcofipoyitionsgach agvafiade et 46d Sleasing agent
di aneter (Dn), average circularity, gel content,

A S5tk on TR Wikl B SRS A AR R i B SRR Bethod

particle diameter (Dv) of the toner is, for exanple,
phef dreameaphal mant be 7aypropristely ekleetid wesbrdime? (o rthst purpose.
preferably 5 to fi. Here, the volune average particle

EIK. a% [ i qII'E@ : = . E, 4 -
IS nulrf%e‘r}f Sg]flgpart iﬁg}g"é‘i%ah D iléélg%?ﬁ%ﬁlg&%jiaaw Tg:mdmg
g&en the volunme avergge particle dianeter is |ess than
PdeRe e 850 kb @eo dmggder.  and ithe ket o The
Rise onto the carrier surfaces as a result of storing

knedding dapérapiregisitrelerilbliyal 30°030PES0P0d €58ditiBSs of kneading
charging capability of wier my be deteriorated, On

i P DR R B St o

menbers such as 20 bl ade for reducing toner |ayers
migleghlag sbain) df théyermyposinen eftenarmeichamta hinder gisarietmet ciagved.
nmore than 7 gm obtaining high-resolution high-quality
ThE SR tions are determined approximately to the degree where gel content in
a toner does not vary between before and after kneading. Details about
measurement of gel content will be deseribad lager.

Here, the melt-kneading was carried out as follows.  Specifically, batch
type kneading was carried out using & Labo Plastomill 4C 150 type (by Tohyo
Seili Seisaku-sho, Itd.} and a melt kneaded mixture of toner was obtained
The toner amount used in kneading was 45 g, the heating temperature was
130°C, the rotaticn number was 50 rpm, and the kneading time was 15 minutes.

In the toner of the first aspect of the invention, 1/2 flow beginning
temperature Tma obtained from capillary type flow tester is required to he

130°C to 200°C, preferably 145°C to 180°C.  If the Tma is lower than this range,

satisfactory hot offset resistance con not be obtained, besides, anti-heat
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becomes d$cult, and the particle diameter of toner may
fluctuate when toner 41 ----- inilowoutflowis

i mpl enented in the devel oper The ratio (DvlDn) of the

vol ume average particle dianeter (Dv) to the nunber
average particle dianeter (Dr,) in the toner is
preferably 1.25 or less, nore preferably 1.00 to

1.20, and nost preferably 1.10 to 1.20. 5 Wen the

ratio is 1.25 or less, the toner is likely to have
preseavabibity mdpaibe d@erbratb@ shy edditido; i todér offseit ishe fixing
inproving the fixing properties. Wien the ratio is

0. tha tonar of, twe-CcO ent devel oper . .
Pl B s BRing Bt B Ol P S8R AP RBnaC i g o
stirring in a developing unit for a |ong period,
rofen e&hpﬂu@neg Rl eryise ack phgnomenin thatyacobmulrdad dondranelts
or cleaning properties, and 10 oue- oonponent devel oper
irsid inkal iﬁﬁh'ﬁ eQ@ﬂ' péiﬁ@ﬂﬂﬂd 0
Eifgﬁfc,‘:il gﬁﬁt% t he ma\n‘ge%l suc gnggﬂbb%gge OE @e ucl ng tt%nher&‘ma
%&}/er this, n-iess. Whien the.ratio is nore than 1. 20,

< Hhaty thisgneesis| vat srfembln beeauee tgffisehageistance becomes

beconmes difficult, and the particle dianmeter of toner

cxprdely sitivkictominm ﬁ:@ﬁgFmﬁam‘yl AW YihpOMitifes is impaired, thus
i npl enmented in the devel oper. 15 The vol une average
rp@r%‘%cl% di aneter and the ratio (Dv/Dn) of the volune
avE %’@ article dianeter to the nunber average

particle dianeter axe neasured using a neasuring

devi cdioriepperitore difepentes tAThutbetweat L8neflow beginning
according to a Coulter counter nethod Exanples of the

CBIPALLACE 09 550 UM S B by e

Inc). In the invention, measurenent is carried out
Twb, mhmhich toneg campesitinng pre guHiciently evenly melted and
Interface producing a nunber distribution and a

Wobfy sg%ﬁfiﬂgﬁﬁ i;:tersﬁﬁgxh%ﬁ]g, A6l neh8ingfof {BP 8RS Ss required
o be 0°C to 20°C, preferably 5°C to 20°C, more preferably 7°C to 15°C, most
preferably 7°C 1o 10"C. Larger temperature difference than this range causes
fusion of resins having a low softening point to a fixing member easily even if the
1/2 flown-out temperature of toner Tma satisfies 130°C to 200°C, and therefore
it is impossible to expect sufficient hot offset resistance. Further, it is required
to have appropriate temperature difference. 'This indicates that toner has a
core/shell structure, which makes mechanieal strength of inner strong end elso
has an efloct of reducing exposure of wax to the surface, thus enabling
prevention of wax spent. Furthermore, even if resin heaving low molecuiar

mags is used In a toner, less contamination of photoconductor, developing

member, carrier, ete. by toner occurs because the resin on the surface serves as a
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42 Engi neers) and a personal conputer PC9801 (by NEC

Corporation), The average circularity can be obtained
by dividing the ai=mfeme of an equivalent circle
having the sane area as the projected area of the
shape of toner particle by the circunference of
actual toner particle. For exanple, the 5 average
circularity is preferably 0.94 to 0.99 and nore
preferably 0-950 to 0.98. Preferably, the anount of
t article having an average circularity of |ess
than 0.94 is 1 5%or |less. Wen the average
ci rcul §drd VibeS1/® bl héd r

! e hfRed GoRlE Er?gy‘”‘ﬁ%"tph’ a

properties or high quality 1nages wt

i A e gt LA S et el e

fmm cl eaning failures on the phot oconductor or

trepresértingditottempeidtard AEBE tirhOwhhh Ga s HRashplk hak fwn out.
cl eani ng bl ades. Specifically, in the case of inmage

[ [ | ' h. t .
DAL G5 TR R AR PSS 30 ke D

fimmng untranfi=d i mages on the 15 phot oconduct or
diemede pabermy Bagpdrafire rising rabired°Citkim,. i s accunul at ed
and causes background snear on the forned i mage, or

pol | ut Pefoibly, GH&teh& Il F}H Eﬁ E(Yﬁl.b@mﬂf aen £i60 Ho2 v olume

t he phot oconductor and I arging rollersto
exhibit original charging ability The average

AFFEET Rartige 3 ﬂ?@aww aveani? partivle dissnasen (inumber
20 detection zone nethod in which a suspension

aoahge partirlé daeictes(Mdss FietiHrityapel cﬁﬁ%t,dﬁbﬁe%w Boass

zone disposed on a plate, the partlcfe i mages of the
AP R B B R R " 11

The volume avernge particle diameter (Dv) of the toner is, for example,
preferably 3 pm te 7 pm, more preferably 4 to 7, most preferably 5 to 6. Here,
the volume average partide diameter is defined as: Dv = KY@DY/ Y13, where
n 1s number of particle and D is particle diameter.

When the volume average particle diameter is less than 3 pm, the toner
of two-component developer is likely to fuse onto the carrier surfaces gs a result
of stirring in the developing unit for a long period and the charging capability of
carrier may be deteriorated. On the other hand, one-compenent developer is
likely to cause filming to the developing roller or fusion to the members such as
blade for reducing toner layers thickmess, If the volume average particle
diameter 15 more than 7 pm, obtaming highresolution, high-quality images

becomes difficult, and the particle diameter of toner may fluctuate when toner
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+ anal yzed. 'For exanple, the fl ow—type particle i nmage
anal yzer FP] A-2100 by Sysnex Corp. may he enpl oyed for
such nmethod. The THE insol ubl e content of toner refers
to polynmer gel content with a crosslinked structure.

Gel content contained in a toner is preferably 10% by
5 mass to 55% by mass, nore preferably 10% by nacs to
40% by mass, and nost preferably 15% by mass to 30% by

.mp2s. |f the gel content is |less than this range,
%’B‘&@Iﬁ’@ﬁﬁ‘%‘ﬁ'fﬂ%ﬁﬂ the develogernce can not be

expected. Conversely, Iarger gel content may
det er Theahgo (DWDY oPilRRSIiNNe a(rmﬁgﬂ\?shﬂimﬁ :
the gel content is neasured as fol 1 of toner

I S weighed, to this tetrah r TFM
ol s Pt fisppbeS (D 8 b NG b
After 20 hours to 30 hours, gel fraction, THE

niore girelbizdbly 2100d0 8120s and mesbphdoribly 110 o B0vent, and
swelI's to preci pitate, and then this is separated

12 FRBRFL 0 OERR e Soffitic MeAT Ky My . 219%9&1139%@

t hen mass |s WEI ghed. - Thus, gel fraction is
paeacde pigg distrbriaen fhys Impmvieg theiEng preperties ﬁ%%n thgnratio

of the toner neasured by gel perneation

I€1RES MR 00 toeRQMRS- cﬁhgbg%%ﬂ .%%i@ggag gdahk % [use onio the

nol ecul ar nass regi on of | ecul ar
nass 8 O 0,000 i.n t [ ecul .
SHBFIRE IR Ar4eapIDBIE R G Fl0BE B Eipfythereby de

m)l ecul ar rrass 13,000 to 20 18, 000. The toner havi ng

gmﬂiagubhargimsnpahimjr noff ths cange hasckabinchqiropariies, and
bal ance of fi xing property at | ow tenperatures and hot

n@@ﬁ?ﬁp%&ﬁ 24]&-@@:3 rretagg ured accor d?%rgomnﬁj%sdwflﬂp g roller or

fusion to the member such as blade for reducing toner layer thickness. When
the ratio iz more than 120, obtmining hiph-resohrbon, high-quality imapes
becomes diffienlt, and the particle diameter of toner may fluctuate when toner
inflow/ouiflow 13 implemented in the developer.

The volume average particle diameter and the ratio {DwDn} of the
volume average particle diameter to the number average particle diameter are
measured using a measuring device for pariicle size distribution of toner
according to a Couller counter method. Exemples of the measuring deviee
include a Coulter counter TA-II, and Coulter Multisizer ITe {both by Beckman
Coulter Inc). In the invention, measurement is carried out using the Coulter
counter TA-Il connecfed with an Interface producing a number distribution and

a volume distribution (by The Institute of Japanese Union of Scientists &

12
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followi ng nethod. First, the colum inside the heat
chanber of 40Cis stabihwd_|b the colum at this
tenperature, THE as a solvent is drained at a current
speed of Im I mnute and 50 pl to 200 pl of THY sanple
solution of the toner whereof a sanple density is
adjusted to 0.05% by mass to 0.6% by nass, is 5 poured
and neasured. In the nmeasurenment of nol ecul ar nass of
the sanple, a nolecul ar nass distribution of the

ﬁy‘%&%ﬁﬁéﬁﬁzg%tl ca urve ma ewfup%m se éral

nonodi sper se polystyrene st andard sanpl es and count ed

nunber $heprerage sHaaEILY pin he oblained hydipideng the ameamderence of

anal ytical curves is preferably the one with aio

i eQeiVaddntTReh v Habante dnsd @4 théhs MQ@% shape of
5.1x104, 1.1x105, 3.9xl105, 8.6x105, 2x106 an

%ﬁqﬁxlOGf}?%xﬁﬁessurnggfgﬂgw or 7byc§)ﬁg memple the

approximately 10 piece of the standard pol ystyrene

sserage cireulprigy EmrbieeahbADS M a € 99vend RdexplelerdBlEEIS to 0.98.
may be used for above-nentioned detector., 15 - The

part| cuf ‘Eﬂu‘?hﬂoﬁ:ﬁ éﬁﬁg%ﬁ%ﬂ%ﬁﬁ&ﬁg Asekdls t-ogfﬁs;'lff of 82 than

sel ect ed accordlng to the purpose, for exanple
Pi¥iadaoFlsBC to ' 70C, nore preferably 55C to 65C. In
the toner, polyester resins which underwent a

cr oss| ekl the aﬁr@ﬁ‘ﬁbhﬁﬂuﬁﬁﬂégl’;&fle&%ﬁhw%bﬂ&mh
are existed together, which allows the'toner to f@?
satlsf aCtCliPé er.vabi 20 although t he toner has

h Runlty ﬁﬁ@?ﬁa‘%q#'@ tagpphaetdy chtaiged,  When the

conventl onal pol yester resin |i the glass wranaition
nesrpge aireilarityhls oherethas 019900 :S0kely th enie inape 8ineadrebulted
preservability of toner may be deteriorated- If Tg

ﬁﬁﬁf&é’aﬁaﬂg Bl od b pHbtoconductor or transfer belt in the
image-forming system utilizing cleaning blades, Specifically, in the case of
image formation having large image area such as photo graphic images, a

residuzl toner resulted from forming untrensferred images on the

photoconductor due to paper feed [ailure or the like, is acsumulated and causes

— A

background smear on the formed image, or pollutes charging rollers which,
contact-charge the photoconductor and inhibit charging rollers to exhibit :
origival charging ability.

The average circularity is measured, for example, by the optical
detection zone method in which a suspension containing toner is passed through i

an image-detection zone dispased on a plate, the particle images of the toner are

SO L

optically detected by CCD} eamera, and the obiained particle images are

Wl
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property, at |ow tenperatures may not be sufficient.
The gl ass-transition tenperature can be neasured

usi ng, for exanple, TG DSC system TAS-100 (by Ri gaku
Denld Co., Ltd) aamding to the illowg 5 nethod.
Initially, about 10 ng of toner is placed in an

al um num sanpl e vessel The vessel is placed on a

hol der unit, which is then set in an electric furnace.
The sanple is heated from zoomtenperature to 150C at

erPhubgmiplel (e 06@ttepe patidé Hindgdamlye FIIA-2100 b
al l'owed to staﬁ%éht 150CJ?%r 10 m nutes, tﬁgﬁ sanpl e ¥

is coagled to roomte ature d,all owed to stand for
STBER LBy BO FAEYOR (O E R TPERBA | ow. DS
measurenent is carried out using a differentia

scanniThg THF ansobsile coftBRCH tohir feRasah ipobynidraged engiest tvith a
150C at a tenperature rising rate of 10C mi n.

oFeBigeid SabE) GARE hioded 1h 3 PRLFISRAIEHY 1% by

systemas a tenperature at the intersection of the
myagsda |55hebn mhss, margpre{drablyl 10%e by fmassdoA98obh arasscand most
curve 15 near the glass-transition tenperature (Tg].

Q6o rhless tBVRRE b makd) 3 aﬁ&egldwmﬁ% less than this

conprises a toner material and resin'fine particles on

the surface of the tgper, wherein the toner h a
rang amprayeamentpf hot raf%ﬂ%mceﬁg?nomtf%ﬁr@%cl-oa@@mlm
the resin fine particles have a glass-transition

ligep gelabittesit (ulkfy) detéridratnfibbE propeffitat BademdraiesLi n,

when the toner has been nmasticated with Labo

2t e g A S R,
e 0 A A U SRR o0
hours, After 20 hours to 30 hours, gel fraction, THF imsoluble componenis,
absorbs THF as a solvent, and swells to precipitate, and then this is separated
with a filter paper Separated gel fraction is heated at 120°C for 3 hours,
absorbed THI is volatilized, and then mass s weighed Thus, gel fraction is
measured.

Preferably, the molecular mass distribution of the toner measured by gel
permeation chromatography (GPC) has at least one peak in a molecular mass
region of 5,000 to 25,000, Molecular mass 8,000 to 20,000 in the molecular
mass distribution is more preferable, most preferably molecular mass 13,000 to
18,000. The toner having molecular mass peak in this range has saiisfactory
balance of iming property at low temperatures and hot aﬂ'-:;et resistance.

Here, the molecular mass distribution is measured according to the

44

e I L e g ) AR

sl il bl b el mk m




10

15~

20

In the toner of the second aspect of the invention,
resin fine particles adhered to the surface of the
toner is solider than the resin inside of toner.
Thus, when heat characteristic is neasured with a fl ow
tester, the heat 5 characteristic cannot be eval uated
appropriately because of influence of the resin
particles adhered to the surface. Therefore,
appropriate evaluation beconmes possible by

ikinringt meghodi t Figer thé RoRies Giside RS hELY cBamB¥Eof HooC is

resin tine particles of the surface and by neasuri ng
heat,-charact.eri stic of,the toner | r insjde the .

B ﬁ”ﬂ%ﬂe %\f’i‘%mi‘é%@gtthlﬂgewsf%&% iﬁ“g A8 a&ﬁjasﬁt 1fifirained at a
toner is 10 nmasticated with Labo Plastom 11, if

chxreni mpedrdrlgylmnute ghd 50qil 101300 pledTHF pahplccédstidnof the

the toner particle surface but al so resin nol ecul es of

Mol Aol Xl B pAR L B9 il B by moss 3

measyre heat characteristic of the toner |ayer inside
PAwredsmed megsured tindbe measurahentdf mplendammassofthe kample, a
it is inpossible to evaluate due to the influence of

kfeoakOmbbd 8ispAk i 88 tlﬁ!‘sﬁl?lﬁlesiér&?cﬁﬁatea gﬁdvﬂﬁ{tﬁé ﬁ'g]ﬁlyaﬁship
of

condi tion under which toner is nmsticate

lastom || s s that. resin fine particle |ayer
PR o valirer o the Snelubealoe THule fme pevrnl moporisperse
inside of a toner particle is not destroyed,

Bolpstyfireal dtgndaerdal apmipples had cesvinied Quimbsrder (A8 standard
foll owi ng conditions. clabo Plastom || kneadi ng

E908 e B Stind W AP S 5 bl A0, ) 05 wih «
olecular mass Of 6x102, 2,1x10% 4x10%, 1.75x10%, 5.1x10%, 1.1x105, 3.9x1¢,
B.6x105 2x1(6 and 4.48x105 by Pressure Chemical Co. or Toye Soda
Manufacturing Co., Ltd and at Ieast using approximately 10 pieees of the
standard polystyrene sample is preferable. A refractive index (R} detector may
be used for abave-meniioned detector.

The glasstransition temperature (Tg) of the toner is not particularly
Limited and can be appropriately selected acrording to the purpose, for example,
preferably 50°C ta 70°C, more preferably 55°C to 65°C. In the toner, polyester
resins which underwent a crosslinking reaction and/or an elongation reaction
are existed together, which allows the toner to show satisfactory preservability
although the toner has low glasstransition temperature compared with a

comventional polyester resin

If the glasstransition temperature {Tg) is less than 50°C, the anti-heat
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M xer rotation nunber :50 rpmIn the case of

pul verihrd toner, it is not necessary to nasticate a
toner because resin fine particles are not adhered to
the surface. However, the toner 5 having a cure/shel
structure of the invention needs this evaluation

because when the toner is used in a copying machine,

this influence of toner surface and heat

characteristic inside of the toner influences |argely
paesdrizaliliy gf adndrymaWiRh dekeiokardr ISTERsbdetlat BROMEh® fxing
| aho Pl astoma 112 flown-out tenperature is 95Cto

120C. The 712 fl own-out tepperature before the 10
EFHRSTC AL g fPrperdiges hay popke vyhewBE. |t the 71°2

fl owmn-out tenperature after mastication with the Labo

T' | as{ltwiglhssrizahmtion téapehae dot boffeastrednaking rfet tingple,
of toner froma fixing cleaning roller may be |ikely

f . .
BT Witerh TAS S0 5 higl] Il BTNV SR HEE W68 ellowing
property at_| ow tenperatures is 15 not satisfactory.
mppfbod.g| y, aboy Hame of toyet by placrisin anpaluginum samplp yessel
for 4. obtnini-n optimumvalue after mastication. If
THe! veskalliy Pldced M a $dlde® ] witibh it tltbind édtGH!dn &l8ctric furnace,

satisfy both fixing property at | ow tenperatures and

,J?J%t off]s%hﬁggﬁg_ Pr %}ﬁ;}?blx, %5:{50'5 sac‘):lfgbl e co'g%gg{fing

aspect is 5% by mass to 25% by mass. This allows the
rhtznelr 10°84her i Ftdrobeang laflawed do eeddd at 160G e 10 gdinutes, the
elasticity, malting it difficult for the toner to

; ' e ture oft nigng. _rol | er
ShEHR b BRI 10 i GRS 0 SR e U Slthutos.
remel ting of toner_was not serious technical problem
Tgacin paairgen flowBSCanpaswriment is paxedidvs using a differential
&3s-transition tenperature (Tg) below about 55C, thus
skAYthih @ BAbriat i (DB wrhild Keating 3Rk B9mpR! der509E afa ki bBh ture

roller is a
rising rate of 10°C/min. Glasstransition temperature {Tg) is determined using

the analyzing system of the TG-DSC system TAS-100 system as a temperature
at the intersection of the base line and a tangential line of the endothermie curve
near the glass-transition temperature {Tg).

The toner of the invention, in a second aspect, comprises a toner
material and resin hine particles on the surface of the tomer, wherein the toner
has a glasstransition temperature (Tg) of from 30°C to 46°C, the resin fine
particles have a glass-transition tempemture (Tg) of from 60°C to 70°C, and
wherein, when the toper has been masticated with Labo Plastomill, the toner
has a 1/2 flown-out temperature of from 95°C to 120°C, and before the

mastication of the toner, the toner has a 172 flown-out temperature of from
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-tuner having hi gh softeni ng point. because resin

conponent having relatively 5 high glass-transition
tenperature (TO adheres to the cleaning roller.
Therefore, the conventional toner does not renelt
easily after the increase of roller tenperature.
However, in the case of this capsule-like tuner, resin
having low Tg is used in the tuner inside the particle
in order to enable fixing at |ower tenperature. Thus,
ttheet pnprre@dhering to the fixing roller is such a
toner 10 having low Tg, |eading to easy occurrence of
renelting fromthe, cleaning roller, . and. this _ .
char acjl[‘:b&i'esfq“@ré‘kﬁl @%@e@&ﬁégsf'ﬁgt ofithg inpegfion,resin fine particles
relationship with fixing at |ow tenperatures. As a

ndbered tofthensuerfice gdtthorntopér idhsdidedthan abaesiah iRidoNSF toner.
fixing cleaning roller, it was found that the adhered

IH0E, A, R AR Rre BT iRl B A, AN EHaE The heat

di stribution of the adhered toner was neasured by GPC,
rhamgienshe eanaet b avaluaterh appmpiradely shecaass of anfhemen tof the

of resins constituting toner adhered, indicating that
hORE DA GARE ilHePed It {1 ShdaddV ALpEBaRis i
corrpopnents hav?eng af?fﬂnl ty éeg aT%ar%@?‘.L’ {'l t Istecgggl’uahan

E‘Qjﬂthe he fixing unjt in which a recording nediumis
Bics NPl RSiatngomth cReam eremE e destapsia layer of resin
pressure nmenber and while the recording nedi um being

finayapides sforhersurlig eaddy indasiea® heh O ehJfaetier e of the toner
fixed, the toner to be fixed adheres to a heating

S B e i s W
particle, or a toner conponent which is a conponent

mashcahied) lwish dstbocPlagtoamill, ¢f slwiriffg knergy is high, not only resin
particles on the toner particle surface but also resin molecules of the toner layer
insrde the toner particle are eot, malking it impossible to achieve goal, that is, to
measure heat characteristic of the toner layer instde the toner. In contrast, if
shearing energy is weak, it is impossible to evaluate due to the influence of resin
fine particles on the surface. Therefore, the condition under which toner is
masticated with Labo Plastomill is such thet resin fine particle layer of the toner
surface is destroyed, but the toner layer inside of a toner particle is not destroyed,

Specifically, evaluation is carried ont under the following conditions.

<Labo Plastomill kneading condition=

Mixer : RB0
Temperature 1 130°C
Time : 15munutes
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Therefore, conditions under which remelting of toner

fromthe fixing cleaning roller does not occur are as
follows. 5 (1) The anmount of adhering to a roller is
as small as possible (2) The adhering toner is

hi gh- nol ecul ar conmponents of toner and when

conponents with high softening point or conponents
with high elasticity adhered, the toner does not
renelt easily, (3) Toner in which wax is dispersed
gantpde ptopunh t he padbigcl e does not adhere to [ to a
cleaning roller easily, (4) The sharper the
§m§&{ﬁﬂﬂﬁﬁpﬁmhﬁep;m??hhcle size distribution is, the

| ess the adhesion of toner in trace anmount occur

becauge heat is unifornly applied to toner at the
time 7 £R360! RHVRITZE AP i sioh mepTssaxyiormagimte @ toner
to a fixing cleaning roller. 15 It is estinmated that

betausagetia fmeRititled irandtidited tothaGuefack e Howéver the toner
begins at an effective tenperature of near 70C to 100C

bl Pl B R s Ry PP i swuatiop gpanse

must begin to flow near this tenperature, thus it is
veheweind he Haertis mesd mus tofiyens ofachivedthia bdluengs: of toaef surfate and
| east near 90C to 110C. 20 However, in order for a

et R B e lon O BRI 00 Bl M), O°

glass-transition tenperature (Tg) of such polyner is
al so Véhen &Be ttaneR i apshicateds withndaba| Plastonsll, -1/2 flown-out

T GT " mer becanes 46C b1 1 eser T\ nB L Ab ITLY T
oAb R dRrato P he T oner of the second
aspect of the invention, toner is

If the 12 flown-out temperature after mastication with the Labo
Plastomill is less than 95°C, hot offset and remelting of toner from a fixing
cleaning roller may be likely to occur.  Ifthe 1/2 flown-out temperature exceeds
120°C, remelting of toner is improved, but fixing property at low temperatuges is
not satisfactory. The value of flow tester before mastication is a range for
obtaining optimum value after mastication, If this value is not satisfied, it is
difficult to satisfy both fixing property at low temperatures and hot offset
property.

Prefarably, THF insoluble content {gel content) contained in the toner of
the second aspect iz 5% by mass to 25% by maes. This allows the toner

adhering o a cleamng roller to have high elasticity, making it difficult for the

toner to remelt even if the temperature of the cleaning roller increased. In the
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desi gned by a binder so that the toner has a

gl ass-transition tenperature (Tg) of 5 30C to 46C,
which is extrenely | ow tenperature, and resin fine
particles having a glass transition of 50C to 70C axe
present on the surface |ayer of the particle by 0.3%
by mass to 2. 0% by nass relative to toner particle-
Particles wunifornmy coating toner particles serve as
particles constituting pseudocapsul e that protect

lehsdsfeohvatitivtial e GbRNMSoI hASR WEShotTRSinhe mm:%f’evmblem.
the effect 10 for hot offset, fixing property at lo

ratures nti-heat, preservahility is tha
SREREAl T Fan e oo 665 a2 bion dmperatiurs () below
hi gh-nol ecul ar mass by a urea bond resulting from
abeuit 37, diupthepphprmadhair: aniteadeardng rglirtof of AEHe roller is a

surface has a network sfructnre and adopts

= ' tyree which is relative strong,.
Ve A BE Bt WOt oo el epipBoint, ik Tefhcively
having the sanme heat characterjstic as that of a
Bighy eflassolunsition e teraperatnaeed @) t adheres f boc etheaydmanadg  roller,
the particle, inside the particle, polyester resin
akidhtre] i &shveftibSA0oRsr AbORBE rih e %hsigy \Qﬂbf'ﬂhé fnease of
structure advantageous to fixing property at [ow

t e'{gatures cog)ared to an "unifornmy kneaded ]
Hﬁw[gge TIReEA gRre r TIORRFRY, 1M Biofase RE dhisoemmsuleplilis toner) gesin

nodel . 620, 621, 622, 623, and 624 represent a toner,
heeing léw Mg is pacd ircile, tonepdinside| the pheticls Aborden 8 el fixing at
nodi fied, and nodified polyester resin, respectively.

t layer nust respond to the thermal capacity of the
heaog dgr Tl leeding iociasy cervdrerak of rédmeltiogdrom ahé clehning roller,
bi nder soak out of surface |ayer. The bal ances between
and this characteristic of the toner is in a trade-off relationship with fixing at
low temperatures. As a result of investipation of this toner adhered to the
foang cleaning roller, it was found that the adhered toner had remarkable fewer
wex component which was added during initial tme. When molecular mass
distribution of the adhered toner was measured by GPC, it was chserved that
highermolecular mass components of resins constituting toner adhered,
indicating that toner components fixing are low-molecular mass components
having affinity to a paper.

In this case, m the heat fixing unit in which a recording medium is
passed through between a heating member and pressure member and while the
recording medium being conveyed, toner images on the recording medium are

fixed, the toner to be fixed adheres to a heating roller in trace amount. The
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-anti -heat preservabl lity and the degree of soakl ng out

is cantmled by the anount of resin fine particles to
be adhered. 5 Therefore, the average particle dianeter

of the resin fine particles adhered to the toner
surface is preferably 10 nu to 200 nm. The anount of

the adhering resin fine particles is U 3% by nmass to

2% by mass. If the average particle dianeter is |ess
than 10 rim the resin fine particles do not work

adherpdr foper nal chipnentxebiel o2 Bohomtairhwar ésithe fanidcle, or a

particles remain thickly on the 1D surface Iayer

[
6ol SRR 88 Sl bobite it B Qbabicid nd connt
required to be 30C to 46C, theraneenablln ower
{ enpeThetiere; paadions Angee whiehyFe %runeebe fixing
than 30C, the toner is difficult to be rrade into

dé@hiﬂgcﬂoﬁer&ﬂﬂﬂcfto&ﬁlriaieﬂﬁ’fcﬁuw%han 46C, fixing property
| ow tenperatures may not be obtai ned effectively.

The anS|t|on e eratu e of the toner can,
@M&?@d’% ag passiblp ¢ aspect,

Here, the resi due rate (adheS| on rate) of the resin
(@i ﬁ‘hepﬁﬂhﬁrﬂgemmnld)mg}mﬁﬁ bympMedntz i df0toner and when

subst ances not resul ting fromtoner partlcl es but from

wi th & hi ..
b5l NS SSfentbl dinf o iniiohests ith dyeh olasticity
caI cul ati ng the peak ar ea. Det ector is preferably a
dsthedonemdaes mot rdyoelt pasilyot particularly |imited.
The vol une average partl cle dianeter (Dv) of the toner

(DTdree 1P KB waR is 42 | iRVRR ﬁues m:-t adhere to
preferably30pmto70pm nore prefera 0O pmt

0 m Teraliy of the volunme average partlcle
TIEB@’F o the nunber average particle dianeter
On) is preferably 1.25 or less, nore preferably 1.00

(OVTtinsharpad thd distribakies ih ta pasiidkise distebhtbn i§ therlsds the
al l owi ng high resol ution

adhesion of toper In trace amount oceur because heat is uniformly applied to

toner at the time of fixing, thus smaller amount of toner adheres to a fxdng
cleaning roller.

It 1s estimated that fixing to a paper by a roller fixing or belt Axing
begins at an eflective temperature of near 70°C to 100°C in recent energy saving
coplers, printers, facsimiles, et For enabling melting of toner, toner must
begin to Aow near this temperature, thus it is said that toner must be softened
and begin to fix at least near 90°C to 110°C.

However, 1n order for a toner to be softened at 90°C, glass transitien
must be 46°C or less based on preservability data. The glasstransition

temperature {Tg) of such polymer is alse relates to molecular mass. Normally,
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5 and quality. This allows the toner to be excellent

in any of anti-heat preservability, fixing property at

| ow t enperatures, and hot offset resistance.

Particularly, fixing property at |ow tenperatures had
been achi eved by |l owering Tg; however, there was a
l[imtation for lowering Tg in terns of preservability.
Thus, by making the particle dianeter small, further

| oner tenperature filing 10 was made possible. On the
oftiearthb ghhs- trinsithe teaifim s (BT it HebdBss 4690 dided;, fixing
particle dianeter of 8 Mmnor nore in |arge quantity,
npL..oply fiXi abil ity but Lso.tone is.ijpaired.
Egg’rﬁ'?‘ﬁ‘é%%i %‘Fg'&ﬁgﬁ“iéi’?%ﬁe inadrsgtisfieds of the p
articles having a particle dianeter of 8 pmor nore do
not caWbersfmegin thir tosenek the stdond, asppctaoft the-ineegtiote tbner is
devel oper, even when toner 15 inflowmoutfow is

. : . t L . or
PSRN £ Hidoe o8 e RSB o IEHRLGUE thTRHER (r) of
in the cage of stirring in a developing device for )
8P6ndo i Comwhichs exaemshy law dompearmtarejand) vasab dineypariicles
can be obtamed. Cenerally, it is said that the

hAvinEel glh#eLrRasitibh be SRCHETPC &b fre@st ohthe &ﬂﬁa@?tﬁger of the

advant ageous to produce high resolution and quali

BRI 5 0 S G, s

average particle dianeter is snaller than the

ahidvenlyenaiing éohargruyticles Berveomepariinlea chithiteOingqieidocapsule
devel oper adheres to the 53 -- ----- - -- surfam

rﬁ@ﬁf. v{.&: J L Inl ' ﬁtg eI_ n devd c

Psoﬂrtaba ongﬂp)dgjr;llgﬁ%d, 1'rﬁlcl_\'ﬂsu [ nbé %& e &i?ﬁ%{?ﬁno@ the effect
chargeability of the carrier. The toner in a

Eﬁémg sfpdnBRDEqavESTEY af love famsperetemasand advhagt preservability

devel oping roller and adhere to a cl eani ng nmenber

BUshE G Fndoeein Gthe eshezis0amEONRE higyfioldedll HBSShy a urea
bond resultzng from reaction of prepolymer and amines, and part of the surface

has a network structure and adepts three-dimensicnal structure which is

- relative strong to stress.

Further, while resin fine particles having the same heat characferistic
as thet of a conventional toner are used on the surface layer of the particls,
mside the particle, polyester resin having low Tg is used as a toner hinder,
which is a structure advantageous to fixing property at low temperatures
compared o an umformly kneaded pulverized toner. -FIG. 17 shows this toner
perticle model. 620, 621, 622, 623, and 624 represent A toner, resin fine
particle, wax, polyester resin not heing modified, and medified polyester resin,

respectively. During frang, the resin fine particle 621 coating the toner surface
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5 The particle dianeter distribution around 2 pm
largely relates to these phenonena, in particular,
when the particles with a particle dianmeter of 3 smor
| ess by Coulter nethod exceed 2% by mass, it causes
adhesion to carrier or adversely affects stability of
charge at high leveL In addition, cfeanability as

wel | as shape remarkably deteriorates. 10 Conversely,

when the vol upe average particle dianeter. of the toner
layer mystopaspend o %!%t CEPENY og ﬁbgﬁn&'naeg @aickly and
the invention, obtaining L high-resolution,

hilghth@Uahés partirhdgadiesaiimnt Al balfise TayerdNdhkhMalance between

particle dianeter of toner fluctuates in many cases

when toner i ow outflow is inplepented i.n the
ofioims ey oo b oo, R6 fcphfaglled by che
vol une average particle 15 dianmeterl nunber average
apsount of eadti fneparticheeie beladherd0. The vol une aver age
particle dianeter and the ration of volune average

parti I r h : articl .

G oo By Fhe avkfade Batll S i HIPUIP AT e patices
in the first aspect. In the toner of the second aspect
aghered o ithe tomer shrfacedls geelkrablyd@ om %02 vy | Bbe agoust of the
t he bi nder conponent of the toner is neasured by the

HBé ST Paiels if03% bl hatd 1d 2%Pby nSah! O 8l Hera
avveigﬁ%léei n a coni cals Flask b}hen 10 ¢ to 20 g of &

tetrahydrofuran (TIJF) Jjs added to.prepare a. THP
pagdle %W#HSQ&%&L# F'%o‘ﬁ’@em&f‘gt nRyTticles e suf (pork
10% The colum inside the heat chamber of 40Cis

potpeblyl aaddE it Excebie 200 himnhetesid hne parideatenian thidklyam the
a solvent is drained at a current speed of Iml|mnute

a ' . ! I |-ution-.1s poured..
N ﬁ@%@efﬁ:{e&%ﬁ%ﬁ%ﬂ éﬂggla'\?‘cul ated fromthe

relationship 5 between | og val ues of the anal yti cal
cur veTha glassizansifisnceaiperainge (B of the toner is required to be 30°C

to 46°C, the range enabling lower temperature fixing. If the Tg of the toner is
less than 30°C, the foner iz difficult to be made into particle, and if it is more
than 46°C, fixing property at low temperatures may not be cbtained eflectively.

The glass-tmnsition temperature of the toner can he measured in the
same way as in the first aspect.

Here, the residue rate {(adhesion rate) of the resin fine particles can be
measured by analyzing substances not resulting from toper particles but from
resm fine particles with a pyrolysis gas-chromatography mass spectrometer,
and by calculating the peak area. Detector is preferably a mass spectrometar,
but 1s not particularly limited

The volume average particle diameter (Dv) of the toner of the second
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pol ystyrene standard sanples and retention time. The’
anal ytical curve is prepared using a polystyrene
standard sanple. The nonodi sperse pol ystyrene
standard sanple is, for exanple, a product by 7bsoh
Cor poration, having a nolecular mass of 2.7X102 to
6. 2x106. A refractive index (Rl) detector can he 10
used as the detector. The colums are, for exanple,
conmbi nations of TSHgel, G1000g G20001-L G2500 H

G300 (4000H, G500QH, Ol | 000H and , all
BPRRA P AR RSP F BETIE 0t R Bh'?é@%d?% Rspdoralgly 83 pm to
sol ubl e conponent has a nol ecul ar nass distribution

§ulghnt hFhe smticwfithe palukn partithshpingted(BVE e Youmber
from 2,500 to 10,000, nore preferably 15 from 2,500

. 0 0 6,000 n
e Bt RS G0 & el 2, 25 00 o By el L0 <
|l ess than %00 is_increased, anti-heat preservability
Brn g 130  (Fhagwnakesidpossible 4o pbiaiie a denemedlowinghish rebdution
anount of the conponent having a nol ecul ar nass

gh@ ghshtyt hl*ﬁisja@lﬁ%ghé fonek RS bE BREMent inHYhE %P)F/}fehtt y at

| ow'tenperatures of the resultant toner  sinp 20
deteriporates. However, bal ance contraol of the
BEREEAPILE R ERRETY 3¢ o fasmpesmisties Andd ol ofbelesistange.
conmponent havi ng a nol ecul ar nmass greater than 30,000

Partiqubsmly Godng propertpatiops irfeadhited halhadh ichih4 by lowering
al t hough depending an f 55 the toner material The

' f. the THE sol ubl -
T TSt TSl ol R B Bling I i ol pSeprtli.
in difficulty of pignent dispersion and control of
Wl by thaldiog the pacticksdigoetergmeatl, Ifsither lomes bergperature fixing

problemin wax 5 dispersibility, and nore than 15, 000

8K Bfadetpodithlel CONlthe QtHR BB hELRST contains particles having a

particle diameter of 8 pm or more in large quantity, not only fixing ability but
also tone 35 tmpaired.  From the point of quality, 2% by mass or less of the
particles having a particle diameter of B jim or more do not canse large
drawback. Further, in a two-component developer, even when toner
mflow/outflow is implemented for a Iong pericd, the particle diameter of toner in
the developer fluctuates less, and even in the case of stirring in a developing
device for a long period, satisfactory and stable developahility can be obtained.
Generally, it 1s said that the emaller the particle diameter of toner iz, the more
advantageous to produce high resalution and quality images. However, it is
disadvantageous for transferability and cleanability:

When the volume average particle diameter is smaller than the

ebove-mentioned range, the toner in a two-component daveloper adheres to the
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The shape and diameter distribution, based on the "7

nunber, of the toner of the second aspect of the

i nvention M he neasured, for exanple, by a flow type
particle i mage anal yzer, FPI A 2100 by Sysnex

Corporation. The dianeter distribution by a flow type
particle imge anal yzer is nore accurate 10 than that

by Coulter nethod in the nmeasurenment of particle |ess
than 2 [an- The shape is represented by circularity.
stinface iof cu badrfrieir yohea b BRroia $h e deviopihd @lcRb NBE a long period,
described later, the circularity is the val ue

l.eul at e . divi di t he irc erence of )
<GB el o0 i lg T IR ey B tguer im 2
the projected area of toner particle by the
apicrcompboerindevelipeadendd (o coew filmhpover alfevEhgied eoller and
the c ircalarity of perfect circle is 1.000. As the

NBeHERER t Q-

Bber me spi ngl eg&éﬁ%#@%%@!ﬁﬁ%gﬁ%@%@g@em
circularity of the toner of the second aspect of the

i nventlihgpariele giameter sigribaton amimdd v lhagelp reladesilol these
has spindl e shape as shown in FIG 22. The toner

Phabingna in PaeEadsr, %H@%@Wé@ﬁﬁh%@e%ﬁ&nﬁﬁ of 3 pm or

irregul ar shape and 20 sufficient transferability or

hi gh ality i es W.t o dust cannot be obtai ned. .

g5ty CoRler el s, 2% e e Hposrm AGheR 4o earricr or

points with snmooth nedia such as a photoconductor,
shabiity wil charcenatt igh tlewelof Irpadditieh,) dearaibility ns

the 56 high points Thus, particles having irregular

vﬂ% [ . ger van der Waals force

an %gg%%%@ g%%ggﬁet‘%lcal particles. Therefore,

in the case of toners where irregular particles and

spher Cepvengely; wheadhe velume average particle Hinmeetes ofthectoner is

transfer step, spherical particles nove selectively

Lot KRS 6L G, NexedHing AHé Sahfe ldREhed iﬁffﬁsqavéﬁr%d%@ggmmg

i mges. Moreover, the residue toner nust be

fqr t nex{. devel.opi ng step, |leading to.the . .
h&@ﬁ{ﬁﬁ?ﬁ#@ﬂt AT %%&p%@ﬁ@%ﬂ%ﬂmﬂer
such as low toner yield (the rate of toner to be used

of toner fluctuates in many cases when foner inflow/outflow is implemented in

the developer. This is also true of the toner with a volume averege particle
diameter/number average particle diameter more than 1 20.

The volume average particle diameter and the ration of velume average
particle diameter to the number average particle diameter {Dv/Dn} can be
measured in the same way as in the fitst aspect.

In the toner of the second aspect of the invention, molecular mass
distribution of the binder component of the toner is measured by the method
shown below. About 1 g of toner is precisely weighed in a conical flask, then 10

g to 20 g of tetrahydrofuran (THF) is added to prepare a THF solufion with a
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I mage form ng)- " The crrcularlty of puIverlzed toner
nmeasured by this analyzer is normally 0.910 to 0.920.
10 The average circularity ran he nmeasured in the sane
way as in the first aspect The production nmethod or
material of the toner according to the first and
second aspects of the invention is not particularly
limted as |ong as the above-nentioned conditions are
satisfied and can be appropriately selected 15

resi n?{]ﬂ&btﬁ—ﬁ? ‘%”EPZ‘?@ E@ryeﬁﬂwﬁﬂ ’%@Fﬁr@giﬁm?ﬁﬂmb

gerns_of p fixi ng property at |low remeratures. Those

of 4p74 eusiphilized B thewiohammet this eniperbiuere AFHFhes a solvent is

toner. Specifcally, toner material containhig at

lesis | MErdh - ..
reactt??ﬂpol yned%'%&ﬁét SR GAYNE D0 1 of THT LR, Fiiion o
ntﬁ& prepare, toner solution, then the toner
' lsc'ﬂtlrsﬁéﬂ% el ther sampleatiy etlgulatad filoumthe relationship
prepare di spersion, the active hydrogen

YetwtenCloptailie6f CTRARGEal Al BAGE IREn ROVMEE honodisperse
thereof are allowed to react in the aqueous nedl umto

57. | enerate an adhesi,ve base materl I article |
Pl Pen SARIaET sAmeles apd amtenton. GRts, curve is
toner. The above- rrentl oned production rret hod of

peippnat ngied 2 pelystybar stagiardsedmplei The ynafodispeise @ilehiyrene
in the met hod, pol yester resin having high fixing 5

eCause elhe exce&%{:ﬂ{eur eﬁfﬂ‘tﬁﬁt lgg ’ﬂ%,?ﬁ]%[%% dl ti on

il controlled article dlaneter particle s|ze
iecui;.rmass of 2.7x1(2 to 6.2x105. A refractive index (RD) detector can be

used as the detector. The columns are, for example, combinations of TSKgel,
G1000H, G2000H, G2500H, G3000H, G4000H, G5000H, GE000H, G7000H and
GMH, all of which are available from Tosch Corporation.

THF enluble component has a molecular mess distribution such that a
main peak molecular mass is preferably from 2,500 to 10,000, more preferably
from 2,500 to 8,000, most preferably from 2,500 to 6,000, When the amount of
the component having the molecular mass less than 2,500 is increased,
anti-heat preservability of the resultant toner tends to deteriorate. When the
emnount of the component having a molecular mass greater than 10,000 is
increased, {ixing property at low temperatures of the resultant toner simply
deferioraies. However, & balance control of the content can prevent the
deterioration. A content ofa component having a molecular mass preater than

30,000 is from 1% to 10%, and preferably from 3% to 6%, although depending on
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di stri bution-and shape,-the toner produced by the
above-nenti oned production nethod is preferable. The
toner material contains at |east active hydrogen
group-contai ning 10 conpounds and reactive polyners

t hereof binder resin, releasing agent, adhesive base
mat eri al produced by reaction with colorant, and other
el ement such as resin fine particles, charge
controll er agent, and the |ike as necessary.
thaddmezimatebiabe nmat eri al The adhesive base material may
exhi bit adhesi veness mﬁth recording 15 nmedi um such as

paper d ffhom a
Fenct 1A PR B R R b B Fpomen
]G@ﬁ)ounds and reactive poI yrrers thereof and may aI SO

tr A5,800d k50 of dessetegulte in idiBoulyn ofpigrnentedispersion and

resins. The average nol ecul ar rrass (M/v) of adhesive

DAGSL BRLRNGAL ihih PR .igl!lﬁgeg @%
be appropriately selecte | ng to t %egf_'i‘qﬂ wax
| e, |t referabl 1 00Q and pore, nore
c&wﬁ@ﬁ 675 g fdx@aea%w bbb e Pppasiabry
, 000 to 1, OOO 000. 58 If the average nol ecul ar nass

| s | ei&etahaﬁe an@@hméet dphbekion, $abad G €l ni@leR ®f the toner
deteriorated. The storage nmodul us of the adhesive base

oFEhE bt ol iR i dhm bt BooBre o ESele y & Bow

temperature TG at \Nhl ch the storage nodul us

tEpe epariigled mRzR Okalimey, FRIPORIWhdiyc By smex Wrpedatipn. The
100C or nore and preferably from 110C to 200C. If the

{Irﬁgg?%?ance may tl):g égﬁﬁe%@ at egg]ﬂ:g%E ﬂaﬁjﬁzﬁ} 18 more accurate

than that by Coulter method In the measurement of particle less than 2 pum.
The skape 1s represented by circularity. The circularity can be measured by
the method described later, the circularity is the value ealculated by dividing the
crcumference of an equivalent arcle having the same projected area as the
projecied area of toner particle by the circumference of actual toner particle.
Therefore, the arcularity of perfect circle 1s 1.000. As the value becomes
smaller from 1, the shape tend to become spindle shaped (ellipse shaped).

The average arculanty of the toner of the second aspect of the invention

15 0.900 to 0.960, and the toner preferably has spindle shape as shown in FIG. 22.

The toner having an average circularity less than 0.900 has irregular shape and
sufficiant transferability or high quality images with no dust cannot be obtained.
Particles having irregular shape have many contact points with smooth media

such, as a photoconductor, and charge concentrates on the top of projection at the
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The viscosity of adhesive base material is not
particularly limted and 10 may be sel ected
acrnrdingly. For exanple, the tenperature Trl, at
which the viscosity determned at 20Hz is 1,000

poi ses, is normally 180C or less and preferably from
90C to 160C. If the tenperature (Tr) is nore than
180C, fixing ability at |ow tenperature maybe
deteriorated From t he viempoint of sinultaneous

abi i ??/JI%I % ?errper at ure, ]?l%gﬁ{ e%@l‘%t ur é‘%@ﬁ"&h stromger

referably higher than the tenperature Tq
g%edeﬁ @’Fﬂtwwgﬁ@bﬂbeﬂh@wp@ﬁdﬂm Thirefdie, in the
Tr], is preferably OC or nore, and nore preferably

Ee olMtoent Qvlivie iripgmila P ﬁtﬁﬂétﬁﬂﬂﬁﬂﬁr?ﬁpgm ixed, i
hi gher the difference, f:Ithe better the e fectﬁaylpﬁux% maﬂ

2 !Frﬁnbghe vg%_ 0i nt ]of ;ll mul t@g&gg‘% rswt of ?E%ttﬂtedm

terrperature, t he d| fference bet ween TG and T| lis

Arepiowtsainl lptter onu@ss drdirkOftageaDr Mopfoete Bb rosiduomndP Gust be
to 90C and nost i | 59 preferably from20C to 80C.

part | cu aral%ﬂ%g& v&%pﬁ?ﬁ?@ﬂﬁg%@gg?e E%#%@@BF&IQ%W

Suj t abl e exarrpl es thereof are polyester resin, and
HAY, 95 Roblossrieup ghche e dow tensryisld (Hut raseiof tanerdo bg used in
limted and may be sel ected aocordingl y Sui t abl e

erepd Mﬂg&ﬁ{ﬁ%ﬂﬁﬁ%ﬁ& ik hgftﬂmté]ﬁlymr

i ke. The urea-nodifie ol yester is obtaine

ESRELAD O BB oS

The average circularity can be measured in the same way as in the first
agpect.

The production method or material of the toner according to the first
and second aspects of the invention is not particularly limited as long as the
above-mentioned conditions are satisfied, and can be appropriately selected
according to the purpose.  For example, the binder resin to be used is preferably
polyester resin in terms of fixing property at low temperatures.

Those prepared by the following way is suitable as the toper
Specifically, toner material containing at least active hydrogen group-containing
compeunds and reactive polymers thereof is dissolved in an organie solvent to
prepare toner solution, then the toner solution is dispersed into an agueous
medium to prepare dispersion, the active hydrogen group-containing compounds

and reactive polymers thereof are allowed to react in the aqueocus medivm to
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(‘8) as an active hydrogen group -containing conpound,
and i socyanate 10 group-containing pol yester

prepol yner (A) as a polymer reactive with active

hydr ogen group-contai ni ng conpound in the aqueous
medium I n addition, the urea-nodified polyester may
i nclude a urethane bond as well as a urea bond. A
nolar ratio of the urea bond content to the urethane
bond content is preferably 10010 to 11190, nore
genefae ahladh88ita bako mbbelh@(paranls foma} ad diccormdanit solvent is
60/40 to 30/70. If a nolar ratio of the urea bond is

4¥ﬁ§§ ﬁﬁ% gpt of fset resistance nmay be

&F1 Or at peC|f|c exanpl es of the urea-nodified

pol yester are preferably the follomn (1) to (10):

(1) AThepbgrermsmtionegdprodschion amtho ywerieed trmep hias high
bi sphenol Aet hyl eneoxi de di nol e adduct and |sophthaI|c

Rlekvitd M fekin and" #AtAR Jhbded, BB QJJ%QT‘EE
whi ch I s obtai ned by reactlng |s orone gﬁis cyahat e

Mﬁth a pol ycondensati . uct of .bi sphenol
%ﬁl@gy H@ewum&m pu.'ieg, nfhemuse af the excellent

--------------- di nol e adduct and i sophtalic acid,

abilityniadiobil partitldshand epiby engrsllcilnpaticld danfetst, Pattife size

of {iii) a polycondensation product of bisphenol A

d‘(igt’}t% neOX| d di %%ad%ﬁ%%ﬁ@ hsé}%ﬁﬂgfe@dﬂmam%m

obtalned by reactlng i sophorone diisocyanate 5 with a
methyd reefesableon product of bi sphenol A et hyl eneoxi de
di mol e adduct and terephthallc aC|d and nodi fyi ng

with i AN
polycongensatlon pr H%?H%Ei SB éno A e%%ggﬁhggﬁﬁﬁ?nng

di nol e adduct blsphenol ropyleneOX|de d|nple
cappgunds, Apd; deaghiven Relven inder resin, releasing agent,

adhesive base material produced by reaction with colorant, and cther element
such as resin fine particles, charge controlling agent, and the like as necessary.
-Adhesive base material-

The adhestve base material may exhibit adhesiveness with recording
medium such as paper and contain adhesive polymer produced from a reaction
between the active hydrogen group-containing compounds and reactive
polymers thereof and may also contain binder resin selecied from knowm binder
Tesins,

'The average molecular mass {Mw} of adhesive base material is not
particularly limited and can be appropriately selacted according to the purpose.
For example, it is preferably 1,000 and more, more preferably 2,000 to

10,000,000 and most preferably 3,000 to 1,000,000.
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(v) urea-nodified -p-ol yest er fprepoluyrrer whi ci1 IS i

et R

obt ai ned by reacting 10 i sophorone diisocyanate with
pol yoondensati on product of bi sphenol A et hyl eneoxi de
di nol e adduct, bi sphenol Apropyl eneoxi de di nol e adduct
and terephthalic acid, and nodifying wth isophorone
diamne; (4) A mxture of (vi) polycondensation
product of bisphenol A propyl eneoxi de di nol e adduct

and terephthalic acid, and (v) urea-nodified pol yester

prepol YIRE aWbiaeh mhdleck®aroRbal ﬁ%%aﬁqmicg&dﬁﬁpﬁg{s%

di i socyanate wth pol ycondensati on pr

of bi,s %&r}}ol Aet hyl eneoxi de di nol e adduct,

E"i‘ﬂé'plﬁg 'A?f?ﬂ‘if{/]l eneoxi de di nol e adduct and
terephthalic acid, and nodi fying wi th isophorone

di am n%he stoR)germodudios bfthef adHebive bas ¥E@a@dRs bl Pitticularly

product of bisphenol A ethyl eneoxi de dinole adduct and

FHERRE b Grund Rl M By e SR PR e

dii o yanate with polycondensafiou product
trperpaus Al eatyhish b stosagii mod Wus deteemimdct 20Hz is
terephthalic acid, and nodi fying wi th hexane thyl ene

mn]{!ﬁ]&‘ 9 o

?ﬁorxt ure ocf\ML(i‘j}&'illl)1 po| c%ﬂr?agr?ég%?%r?ngPéﬁ%ﬁhl%F‘%m 110°C ta 200°C.
| sphenol Aet hyl eneoxi de di ni @l e adduct,  a bi sphenol

Eﬁ- AR L& a5 st thaggHURE. Befphiset msistanmeimarbe d,

and (vii) urea-madified polyester prepolyner which is

diesibraged by reacting isophorone diisocyanate with

pol ycondensati on product of hisphenol A s ethyl eneoxi de

o TSRO ERERE R ottty o

pol ycondensati on product of hisphenol
Sﬁgﬁ?ﬁlf?t;edmm e Fad dwabplen the eyt Tq, aiciwHich the
viscosity determined at 20Hz is 1,000 poises, is normally 180°C or less and
preferably frum 90°C to 160°C.  Ifthe temperature (Try is more than 180°C,
fixing ability at low temperature may be deteriorated.

From the viewpoint of simultaneous pursuit of hot offset resistance and
fixing ability at low temperature, the temperature TG' is preferably higher than
the teraperature Tr. Specifically, the difference between TG and Ty, TG'—Th,
is preferably 0°C or more, and more preferably 10°C or more and most
preferably 20°C and more. The higher the difference, the better the effect will
be.

From the viewpoint of simultaneous pursuit of hot offset resistanee and
fixing ability at low temperature, the difference between TG and T is

preferably from 0°C to 100°C, more preferably from 10°C to 90°C and most
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~urea-nodi fied pol yester prepofﬁner mhiéh ié obtaiﬁéd

by reacting i sophorone diisocyanate with

pol yeondensati on product of bisphenol A ethyl eneoxide
1o di nmmol e adduct and terephthalic acid, and nodifying
with ethylene diamne; (8) Am xture of (i)

pol ycondensati on product of bisphenol A ethyl eneoxi de
di mol e adduct and isophthalic acid, and (ix)
urea-nodifiediﬁglyester prepolyner whi ch i s obtained

pigferabdy fromg2W &N/ Cret hane dii socyanate with

pol ycondenaati on product of bisphenol A ethyl eneoxi de

i mol el . | . . ! S

with ﬁgxaneﬁﬁylen%a%?anlne EQ?QA nlg?%re ? klv

agﬁ|y00ﬂ%e sat | on product oflglsphenolAethyleneOX|de
994&@5 therept argDelyester resin,

adduct terephthallc aC|d and dodeeenyl suoci nic

amﬂhhdﬁkﬂe, and (x) urea-nodified polyester prepolyner

whi ch is obtained by reacting di phenyhnet hane

di i sogyana wi th.20 candens duct of
bi sphelBPAYEHIG FenB RS GFRURED et S iag e arispred
Apr opyl eneoxi de di nol e adduct, terephthalic acid and
ad@ﬁémgbylSuﬂamhmﬁammhydbmﬁkfanmmﬂanmmﬁﬁe&mﬁbmmﬁrandthe
hexanet hyl ene di am ne; 62 (10) A m xture of (i)
hg gl ycondensation product of bisphenol A et hyl eneoxi de

I mol e adduct and isophthalic acid, and (xi)

ur ea- nDdlfl 0 ester prepolyner whi ch i s obtained
by r e A BE tﬁ@?{ﬁp iD¥ra reaction belween amines

polycondensatlon product of bi sphenol Aet hyl eneoxi de

(B) 4004 actie By dasn 2rowPaitithalihg cidpeun @Nth I REL atapd

wi t h hexanet hyl ene di am ne. ctive Hydrogen G oup

gﬁﬁ%’%ﬁ{% ﬁ%ﬁég%ﬂﬂg@%iﬁm%ﬁw §d]&§gﬁgﬁﬂ'§¥‘6%ﬁ§h Ahive

initiator or crosslinlang agent at the tinme of

hgimegatgromp ceziminiogsomponed ds $he akiemamediunens wit h
the polyner reactive with aforesai d conpounds

In addiiton, the urea-modified polyester may include a urethane bond

as well as a urea bond. A molar ratio of the urea bond content to the
urethane bond content is preferably 100/0 to 10/90, more preferably 80/20 to
20/80, and most preferably 60/40 to 30/70. |

If a moler ratio of the urea bond is less than 10%, hot-offset resistance
may be deteriorated.

Specific examples of the urea-modified polyester are preferably the
following (1) to (10): (1} A mixture of (i} polycondensation product of
bisphenol A ethyleneoxide dimole adduct and isophthalic arid, and (D
urea-modibed polyester pr;zpulymﬂr which 1s obtained by reacting isophorone

dnsuc}fanate with a polycondensation product of bisphenol A ethyleneoxide

60
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10 in the aqueous nedrun1 The actrve hydrogen

gr oup- cont ai ni ng conpounds are not particularly
limted as | ong as containing active hydrogen group,
and may be selected accordingly. For exanple, if a
pol ynmer reactive with the active Il hydrogen

gr oup- cont ai ni ng conpounds is an isocyanate

group contai ning 15 pol yester prepolyner (A), fromthe

Vi oint of ability to increase nolecular mass by
} witdhacs wok 1ssptdhbogeitl] and redifiapwitbriessH dronsl dthmine;
reaction, or the like. with the isocyanate

Ty be 20 PARIYE 0B R £ Rk BlooRA ORIt ol s BpER

partrcul arlélmrmted and. may be 20 sel ect ed

Hg adgnelsand mranbthﬂldrﬂm@( land {olmeeasmotifies
alcohollc hydr oxyl group and phenollc hydr oxyl group,

?'llgeﬁler ke. ihggieéarray brkes useg Ihgne or Egﬁﬁh%;‘ﬁsg%nam

3S . O these, al cgholl rox group s
é'ebiemalﬂtgﬂ erpsiogmradu %ss hyereoreie dimole adduct

particularly limted and may be seI ected accordingly.

Bxdriplephithdlicatidesd BodiftigudRhdidpipmme: dBhine; (3)A

poI yam ne having 3 or nore val ence (BZ) am no

'uf&p?ﬁolg@&ﬂdémnﬁr Caﬁoecﬁ%gﬁg)ssp Ko t%%rgeﬁeopg@%mule

(35) i s bl ocked (BG% and the |like. These may be used
afdviet, bisphane dhpropslanemaderdimiotesa] dwtt anil iercphthalinakid, and

m xture of diamne (Bl) with a small anount of

gggjggfngftﬁrylﬁﬁ bOlestel prifilfmel ¥R dbiZhe@tS reacting
isophorone ditsocyanate with polycondensation product of bisphenol A
ethyleneoxide dimole adduct, bisphenol A prupylencoxide dimole adduct and
terephthalic acid, and modifying with isophorone diamine; (4) A mixture of
(v} polycondensation product of bisphenol A propyleneoxide dimole adduct
and terephthalic acid, and (v} urea-modified polyester prepolymer which is

obtained by reacting isophorone diisocyanate with polycondensation product

of bisphenol A ethyleneoxide dimole adduct, bisphenol A propyleneoxide

dimole adduct and terephthalic acid, and modifying with isophorone diamine;

(5) A mixture of (iii) polycondensation product of bisphenol A ethyleneoxide
dimole adduct and terephthalic acid, and {(vii} urea-modified polyester
prepolymer which is obtained by reacting isophorone diisocyanate with
polycondensation product of bisphenol A ethylensoxide dimole adduct and

terephthalic acid, and modifying with hexamethylene diamine; {6 A

b1
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10 Exanpl es of diam ne (Bl) include aromatic diam ne,
alicyclic diamne and aliphatic diam ne. Exanples of
aromati ¢ di am ne axe phenyl ene di am ne,
di et hyl t ol uene di am ne, 4, 4'-di am nophenyl net hane, and
the like. Exanples of alicyclic diam ne axe
4,4" -di am uo- 3, 3' -di net hyl di cycnmhexyl net bane, di am ne
cycl ohexane, isophorune di ami ne, and the |iKke.
Exanpl es_of aliphatic_ diamne 15 are ethyl ene di am ne,
M\ﬂ@rﬁﬂt{hg pelysondentiaton nresustetjsrhenobif athylprecmde dinole
i ke. Exanpl es of polyam ne having 3 or nore val ence

BRM iaiGkste , . ..
Eltﬁet r ar?i ne, aﬁé‘%ﬁ%&g‘?ﬂ%aml %?d(%%%gé a Eoﬁo| acid,

( .4 nclude angl am ne, 20 hydyoxyethyl.anjiline and
ﬂtﬂﬁizﬂ W'Hﬁ%ﬁﬁ@?ﬁs@ﬁ%“m@aﬁwh ig Bhgmf%b:& gRAChng

m noet hyl nerraptan, am nopropyl mereaptan, and the

iscpherofEAdioarmh:As vwith polyaendsrisetioBProdt|of Besphensha

propionic acid, amno capric acid, and the Iike.

SRS S S BRIy R SRR 4R

compound, oxazoline conmpound, and the |ike 5 obtained

hiexamethylees duimips! ) (D, (itiure ol (ikikpoiyesn denshtion product of

acetone, nethyl ethyl ketone, nethyl hutyl ketone and the

hgﬁ'ai@n@i ASAREAMEE! Hrak aadwﬁwrfgggtth}agﬁ%;ﬂg apd (viii)

ongatl on ‘reacti on, crosel |

i ke between active hydrogen _group-containing
%Fmﬂﬂ#éechmifmm yIage which iy abkaingd byorpetamg isophorone

is preferable to use 10 'reaction term nator because it
Sanskass peoptsebatmbaso e iy s
din%%talﬂll& g.!rltlfi tgraetpﬁ{hahc acid, and modifying with ethylens diamine;
(8) A mixture of () polycondensation product of bisphenol A ethyleneoxide
dimole adduct and isophthalic acid, and (ix) wrea-modified polyester
prepolymer which is obtainad by reacting diphenylmethane diisocyanate with
polycondensation product of bisphenol A ethyleneoxide dimole adduct and
isophthalic acid, and modifying with hexamethylene diamine; (9) A mixture
of (iv} polycondensation product of bisphenol A ethyleneoxide dimole adduct,
bisphenol A propyleneoxide dimole adduct, terephthalic acid and.
dodecenylsuccinic anhydride, and (x} urea-medified polyester prepolymer
which iz obtained by reacting diphenylmethane diisocyanate with
polycondensation product of bisphenol A ethylensoxide dimole adduet,

bisphenol A propyleneoxide dimole adduct, terephthalic acid and

dodecenylencdinic anhydride, and modifying with hexamethylene diamine;
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incl ude nonoani ne such as diethylanine, dibuty]amne,” —° — "
butyl am ne, |laurylam ne, and the |ike, block

compounds in which these nonoarmmes are bl ocked such

as ketim ne conpound, or the like. 15 The m xture

ratio of amnes (B) and the i4cx. lan? g to

groupcontai ning prepolynmer (A, in ternms of m xture

equi valent ratio of isocyanate group [NCO in the

i socyanate group-wntrunmng prepolynmer (A) and am no

SO St oF D pApo g ghio By ek bEsBURIA oilyfenppsiae
to 211 and nost preferably from111.5 to 1.511. 20
vinepleraddust apd isopbihalicacd andiioneraopdiftpplyestdres s
than 1/3, fixing ability at |ow tenperature may

pes iy bR whicliRGbbkRRA by reBctiRE EBolbdRAolyaddi8 with

nol ecul ar mass ~f urea-nodified pol yester” becones | ow,

sib i ppari ng hot.. . 65 offset resistance Pol yner
PR TARSGPPA Bxtrg et hwﬁsa@ﬁﬁmmﬂ@mﬁ}%a duct and
conpound The pol yner reactive with active hydrogen
ipophhadordead, mMgmedifpiageith hexemaetslete frynias. r ef erred

to as' prepolymer' is not particularly limted as Po

SIRy'elntel ' PRRS -least_a reactive site with
actlveeh%roﬁéﬁ groﬁg?mmp%'ﬂ%ound and nmay be

sel ected from known resins, eta accordingly. Exanples

of pol Thepactenbydwpgenigrénmmeartamihg domgennd functions as an

gr oup- cont ai ni ng conpound i nclude polyol resin,

ok aﬂmﬁﬁmrmﬁﬂﬁ% EEN ERRK ink St Vi)
resigﬁssi therea and the 1|i %. 10 Rfﬁ%se rréa{/ IEé]:l%ﬁs%[ed a 'g%gns
or in.cqnbination- O these, fromthe view, point of
AacRe Te4CHRES Tt ﬁ%ﬂ@?ﬂ%ﬁﬁ%@ﬂhmﬁ@d@mﬂayﬂdﬂ
process, polyester resin is especially preferable.

in the aqueous medium.

The active hydrogen group-containing compounds are net
particularly himited as long as containing active hydrogen group, and may be
selected aceordingly. For example, if a polymer reactive with the active
hydrogen group-containing compounds is an isocyanate group-containing

polyester prepolymer (A), from the viewpoint of ability to increase molecular

T TH

mass by reactions such as elongation reaction, crosslinking reaction, or the
like. with the isocyanate group-containing palyester prepolymer (A), amines
(B} may be suitably used.

Active hydrogen groups are not particularly limited and may be
selected accordingly. Examples include hydroxyl groups such as aleoholic
hydroxyl group and phenolic hydrexyl group, amino groups, carboxyl groups,

mercapto groups, and the like. These may be used alone or in combination.

SEISTT STV L. Ll o r e
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1111 A reactive site with active hydrogen

gr uup- ar ntai ni ng conpounds of the prepoly-nmer is not
particularly Iimted and may be sel ected from known 15
substituents accordingly. Exanples of substituents

i ncl ude i socyanate group, epoxy gmup, carboxylic
acid, acid chloride group, and the |ike. These may be
used al one or in conbination- O these, isocyanate
group is especially prefixable. Anong prepol yners,
(Piihees, taokiolis by demnd ardipnis dspecallp peetbpihat i on 20

group gwPI D is especiallypr trable, because it is easy
to contraol the | ecul ar_,. mas f .pql r el enents, and
has oir’]fq'zess ﬁﬂeﬁp?{v@?ﬁx gwléan%geﬁ?% g selogded
well as ability to sustaiin favorable rel easing and

gorordinglin bibhiatrpdes efiaeninet B) intludé diamine(B1), pelyamine having 3
| acks releasing oil coating systemfor the heating

at=Ta MY %fegFﬂ boyal il Eﬁﬁm S ramt i on.

group I nc ugaezﬁisocyaar%ate gr%b%%gﬁ?ﬁ%ﬂf%t r?ﬂd k
tg]e urea bond formation group of abgve-nentjoned

(B8}, plock spmppand 1 whichdhe amgne eempel kB 1Y or B8} isdvodked (36),
(RMPE) is anisocyanate group, 5 isrxyanate group-
aadithailikeng pol yester prepolyner (A) is especially )
preferable as an polyester resin (RIWPE). The

TR b e ot 5 Pt Bl migdese) Batiage (B and o

acaonlingly. Exanples of isocyanate group -containing

mpictyeesdfahiapieg B nwith(Asmiallchmdenpofl yslpatdnshiby & or more
pol yol 10 (PO and pol yearboxylic acid (PC), provided

m&%hgﬁﬁ%é%&é%%ﬁﬂs of active hydrogen

group nt ai resin and pol yi socyanate
(P1Q.. The_polyol _(P%i_s not particularly limted and
may be Examplasad diamine (B1) include aromatic diamine, alicyclic diamine

g oy LTS L o

(SN TR

TR TR

and aliphatic diamine. Examples of aromatic diamine are phenylene diamine, ;
diethyltoluene diamine, 4,4-diaminophenylmethane, and the like. Examples |
of alicyclic diamine are 4,4"-diamine-3,3-dimethyldicyerohexylmethane, diamine

cyclohexane, isophorone diamine, and the like. Examples of aliphatic diamine

are ethylene diamine, tetraraethylene diamine, hexamethylene diamine and the
like.

Examples of polyamine having 3 or more valence (B2) include

diethylene triamine, triethylene tetramine, and the like, i-
Examples of amine aleohol {B3) include ethanolamine, i
hydroxyethylaniline and the like.
Examples of amino mercaptan (B4) include aminoethylmercaptan,

ammopropylmercaptan, and the like.
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arxvrdi ngiy Exanples of polyol (PO include dial

(DI0), polyol having 3 or nore valence (T0), a

m xture of diol (DI0O) and polyol having 3 or nore 15

val ence (TO, and the |like. These ran be used al one or

in conbination. O { these, dial (D 0) alone, a

m xture of diol (DI 0O) and a small anount of polyol

having 3 or nore valence (TO, or the like are
preferable. Exanples of diol (10) include all va ene

gl ycol Exatdp¥dseifanthd aEddRBEMclnde Hnhit prbfot: & ino capric

al kyl ene oxi de adducts of alisyclic diol, bISp enol s,

?ﬁ@qug éﬂEPXIde adduct s of bi sphenol s, and t he Ilke
@P glycols of 2 to 12 carbon nunbers are

preferable and exanples include ethylene glycol,

1, 2- pr Bpginphes afblock eompodndioeitichibe gﬂﬁ@bmléﬁ:uﬂ(Bl) to)(B5) is

1, 4-but anedi ol , and 1, 6-hexanedi ol ; aIkerne et her

l% )! pr%%ne gt}%@ene %O%g?qﬁﬂtrl eth enedthehke

polypro ene egcoI and pol ytetranet hyl ene ether
lg@:llm@;mas of (Bilbto(BShand katones dudyad aetorene

d| met hanol and hydrogenat ed hi sphenol A; al kyl ene oxi de

E@Qﬁﬂﬁbgum&] BB ol such as

et hyl ene OX|J€ pr%%g ene ox &th&%%% but yl ene oxi de;

bi sphepol s such as blspheonol A, bisphenol F, and

bi sphe‘gr Feraninafan ey by predstofien elpagaiion reaction,

above- noted blsphenols such as ethylene oxi de,
,orahé ke batneef aeiii By %{tﬁ@‘&:

gl ycol having g alley carbon nunber 2 to 12 and

T e ek B SrEito eﬁﬁéﬁgﬂ%‘h%m

conbi nation of al kyI ene oxi de adducts of
reaction terminator because it enables to control molecular mass of adhesive

base material within a preferable mnge. Examples of reaction terminator
include monoamine such as diethylamine, dibutylamine, butylamine,
laurylamine, and the like, block ecompounds in which these monoamines are
blocked such as ketimine compound, or the like.

The mixture ratio of amines (B} and the isocyanate group-containing
prepolymer (A), in terms of mixture equivalent ratio of isocyanate group [NCO]
n the isocyanate group-containing prepolymer {(A) and amino group [NHx] in
the emines (B), [NCOJ/[NHx], is preferably from 1/3 to 3/1, more preferably from
1/2 to /1 and most preferably from 1/1.5 to 1.5/1.

When the mixture equivalent ratio [NCOJINHx] is less than 1/3, fixing
ability at low femperature may deteriorate, and when it is more than 31, the

molecular mass of urea-modified polyester becomes low, possibly imparing hot
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bi sphenol s” and al kyl ene gl ycol having carbon nunber 2
to 12 are particularly preferable. The polyol having
3 or nore valence (TO is preferably having 15
valency of 3 to 8, or nore and exanples thereof are
pol yal i phati c al cohol having 3 or nore val ence,
pol yphenol s having 3 or nore val ence, al kyl ene oxide
adduct s of pol yphenols having 3 or nore val ence, and
the Iike. Exanples of polyol having 3 or nore val ence
regl§ENfle pol yal i phatic al cohol having 3 or nore
val ence such as glycerine trunethylol 20 ethane,

-t Phlghich YeRkive Al adive ],1; Bbchfbundd
the |ike. Exanples of polypheno S haV|ng 3 or nore

val en i ncl ude tr| P henol novol ac, creso
novoLg@ ?FW@"“ WF%AH ReRy Eroppfontaming gempound

----------------------------- - - above-nentioned
(hexteyrpifien oh 5y Resdingedtoods ‘Poelymabe i foli paticdarktlinited gz

oxi de, propylene oxide, butylene oxide, and the Iike.

ratio DIC)TO f dl 10) and pol ol .
Iﬁ%%lng r}gmr'mﬁﬁ?e%valFence '?éfiﬁs prgﬁgﬁg%% e

to 100:10 and nore preferably 100-.0.01 5 to 100 1
tﬂuwvnnﬂbudﬂmﬁybm$ﬂm$ﬁk§nnﬁkmmuﬂmﬁnmmennauﬁwhmghntEmmmphs

and may be sel ected accordlngly Exanpl es of

Iyt Gritly %id:ﬁ% d d
pg%yrarbOX|I|c ac?%nhaV|ng or ‘nore va nceﬂ?TC e

ggglnatl of dlearb xylic .acid (D ¢ and
PRSI0y EEHD Yareyl zesta, ﬂﬂj#Fﬂ%Eﬂﬁﬁﬂﬁﬂﬁﬁgﬁﬁﬁhﬂﬁﬁﬁﬂﬂﬁe
i ke. 10 These may be used al one or in conmbination. O

théesE andiik@hkexylic acid (D C) alone, or a
conbi nation of DIC and a snmall anount of polyc

" DOXY e A e 1844 Dt oS TR B L5, L the view
peint of having high flowrabihty and transparency in the fusing process,
polyester resin 1s especially preferable.

A reactive site with active hydrogen group-containing compounda of the
prepolymer 15 not particularly himited and may be selected from known
substituents accordingly.  Examples of substituents include isocyanate group,
epoxy group, carboxylic acid, acd chloride group, and the like.

These may be used alone or in ecombination. OFthese, isocyanate group
15 especially preferable.

Among prepolymers, polyester resin containing urea bond formation
group (RMPE) is especially preferable, because it is easy to control the molecular

mass of polymer elements and has oilless fixing ability at low temperature, as

well as ahility to sustain favarable releasing and fixing abilities even when it

60
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Exanpl es of dicarboxylic acid include al kyl ene

di carboxylic acid, alkenylene di[arboxylic acid,
aromatic dicarboxylic acid, and the |ike. 15 Exanples
of allcylene dicarboxylic acid include succine acid,
adi pic acid, sebatic acid, and the |ike. Al kenylene
di carboxylic acid is preferably with carbon nunber 4
to 20 and exanpl es thereof include maleic acid, funar
acid, and the Iike. Aromatic dirarboxyli:c acid is

i T

terephthallc 20 aC|d, napht hal endi car boxylic acid, and
t he | i lgamplesilasen banddormaboe soiupdnody is itel gmaiuphand
carbon nunber 4 to 20 and aromatic dicarboxylic acid

thd Hike: AWhEn HRh Hanll SortthttinBh bPARRG Snertioned p_?g’%st%r

vaI enC}j nunber g Eg{ car.boxyl |g acid (TO, with 3 or
é?%@@% %lﬁaplﬁﬁggﬂaquaﬁuP,

the range and exanpl es thereof include aromatic

fEolyaratdgronp cortaibeily pd%mﬂmgblmmm&%&uaﬂy prel‘emhle as

pol ycarboxylic acid is preferably with carbon nunber

i2r &8 es thereof include trinellitic
acPéﬂ’epyro 'ﬁ“l"?g)ari d, and the like. The

pol ycar boxylic acid (PC) may be an acid anhydride or a
| over Bh&iphcysgiate srotipwnptdning pobstor premilyraebid y4 nat

acid (D Q), poI ycar boxylic acid having 3 or nore

ARk Rd %kaf%d Qﬁﬁ?ﬁ
igmd pol ycar boxyl Ic "acl avi ng @ﬁmre l;e'gnce

Ies of r al kyl _este |nclude met hyl 10 ester,
ﬂiﬁﬁ%mpﬂbgpﬁ apude polyeapdensates of palyay
rmss ratl o, DI CTC, of dicarlooxylic acid (DIC) and
(PO) and polycarboxylic acid (PC), provided that they are also reactants of active

hydrogen group-containing polyester resin and polyisocyanate (PIC).

The polyol (PQ) is not particularly limited and may be selectad
accordingly.  Examples of polyol (PO} include diol {DIO), polyol having 3 or
more valence (TO), a mixture of diol (DIO) and polyol having 3 or more

valence {TO), and the like. These can be used alone or in combination, Of

e T e el e — . —

these, dicl {DIO} alone, a mixture of diel (I0) and a small amount of polyol
having 3 or more velence (TO), or the like are preferable.

Examples of diol (DIO} include alkylene glycol, allylene ether glycol,
alicyelic diol, alkylene oxide adducts of alicyclic diol, bisphenaols, alkylene
oxdde adducts of bisphenols, and the like.

The alkylene glycols of 2 to 12 carbon numbers are preferable and

examples include ethylene glyeol, 1,2-propylene glycol, 1,3-propylene glycol,

a7
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pol ycarboxyl i ¢ acid having 3 or nore-valence (TQ) is

not particularly limted and nay be sel ected
accordingly, and it is preferably 100.0.01 to 100=10

and nore preferably 100A.01 to 100W15 A mxing ratio
of polyol (PO and polyearboxylic acid (PC) at the

time of polycondensation reaction is not particularly
limted and may be selected accordingly. For exanple,
the equivalent ratio, [OH | [COON, of hydroxyl
Igd-buparisdfl, afgpd|6/béxaiedol palitymekikyt plgtsls pndl @@OMcthylene

of pol yc arboxilic acid (PC) in general is preferably

t.0- . rab 511 111, angd nost
ehtsbl Sielivip i 3t FifByRha Bver coivbcbdpe 0B o
(PO in the isceyanatie group-containing polyester
pobmsepyiene alvapl, apdnslytebmmetbyleneethémglyeal sligychindidbesuch
adj usted anordingly, for 70 - - - - - - -

I . g%a@ni-ﬁ i i r QQ! M 0, 0,
agyl"%rg%cg?hrmre preferastnl%)fﬂll@g% mals@htE éhg@%%y %@g‘%gﬁd&
d nost pre_fer%tbly Z]ggby mass to_20% by nass. If the
SdBHEERE aPavy Beted e > dig] gychhas athylene Grde gropylene oxide,
resi stance maybe deteriorated, making it difficult to

apdrinitelenstoxidee bispheasksvak sk ibispﬂﬁﬂolfﬁ,mm‘%éiuw FoReL t Y
at low tenperature at the sane tine. If the content is

moRe t 409% nas h XD N ropert t,]ow
bl pd P Al e B pop i e B b bianagls such
(PIC is not particularly Iimted and maybe sel ected
ag cthydene ngdy, piEpxiameasdidy, apdbyitglenyamatee (Pl C i ncl ude
al i phatic polyisocyanate, alicyclic polyisocyanate,

ar omat YARALG -

dii so%;/lg%a teh,%%%o [ soc?g%c?gtﬁ%t],ﬁg%%c e {J%BFI%%%E and

hereof w th _phenaql .derivatives,_oxi_ne, cgﬁ%’n | act am

ﬂhﬁge%'éﬂ# Reduets ok bisphegels are preferablpand aliylanenxide

i nclude tetrame thyl ene
adducts of bisphenols and a combination of alkylene oxide adducts of

bisphenols axnd alkylene glycol having carbon number 2 to 12 are particularly
preferable.

The polyol having 3 or more valence (T'Q) is preferably having
valency of 3 to 8, or more and examples thereof are polyaliphatic aleohol
having 3 or more valence, polyphenols having 3 or more valence, alkylene
oxide adducts of polyphenols having 3 or moere valence, and the like,

Examples of polyol having 3 or more valence (TO) include
polyaliphatie aleohol having 3 or more valence such as glycerine, trimethylol
ethane, trimethylol propane, pentaerythritol, sorbitol, and the like.

Examples of polyphenols having 3 or more valence include trisphenol PA,

phenol novolae, cresol novolac, and like. The alkylene oxide adducts of

68
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di i socyanat e, hexanet hyl ene diisocyanate,

Z6di i socyanate nethyl caproate, octanethyl ene

di i socyanat e, decanethyl ene diisocyanate,
dodecanet hyl ene { 15 diisocyanate, tetraderanethylene
di i sayanate, torinethyl hexane diisocyanat e,
tetranet hyl hexane dii socyanate, and the |ike. Exanples
of alieyclic polyisocyanate include i sophomme

di i aocyanate, cycl ohexyl met hane dii socyanate, and the

labkree-nignsivnka polypheholaisving i ios etira Raldhck AEdIHAL ethylene
trilene diisocyanate, a di phenyl net bane dii socyanat e,

ene nyanat e e-4,4 20
él [ sb@lq)g‘ﬁfyelt 4% Yﬁg{}%?%'r‘?gt gn'gn%ﬁ ‘met byl di phenyl ,
3- et hyl di phenyl nmet hane-4, 4' - dii socyanat e,
di phen‘i‘h@uhmng@mmﬁm Bﬁaﬁhafdml HE )] Bhﬂq}d}tdkhamg:] or
Exarrpl es of arorratl c aliphatic diisocyanate include

?rei&]% amat I
glnd t he I|E< h‘sfi s%éwyger%r%lf"g@%}uﬁ% E%mt%ﬁ‘l @O'G‘Dl
I f /anat nal | ey17socyanurat e,

yanat ACs' cl 0<?J] Syl zs~anurate, and the like
These may he used al one or in conbination

Gener aPalyearbibsilie 66 (BOPRnoNpk kGl A 1ifyi Lé)%lecbed
of isocyan_ate group INCQ  of poI yls ocyanate (P

gt SR BretRloR sb Pkatbodfic ot it Beahbpaitis apid DIO),

group-cont ai ni ng polyester -resin at the tine of
Ft)dmbmnhc agd i hid mobelvalémee ITC), 2 @atbipddedfatdarboxylic
4/1 to 1:211

acid (DIC} and polycarboxilic acid having 3 or more valence, and the like.

These may be used alone or in combination. OF these, dicarboxylie acid
(DIC) alone, or a combination of DIC and a small amount of polycarbaxylic acid
having 3 or more valence (TC} are preferable.

Examples of dicarboxylic acid include alkylene dicarboxylic acd,
elkenylene dicarborylic acid, aromatic dicarboxylic acid, and the like.

Examples of alkylene dicarboxylic acid include succinic acid, adipic acid,
sebacic acid, and the like.  Alkenylene dicarboxylic acid is preferably with
carbon number 4 to 20 and examples thereof include maleip acid, fumar acid,
and the like. Arvomatic dicarbexylic acid is preferebly with carbon number 8 to
20 and examples thereof include phthalic acid, isophthalic acid, terephthalic
acd, naphthalendicarboxylic acid, and the like.

Of these, alkenylene dicarboxylic acid with carbon number 4 to 20 and

aromatic dicarboxylic acid with carbon number 8 to 20 are preferable,

69
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and nost preferably 311' to L511. 10 If the val ue of
i socyanate group [NCQ is nore than 5, fixing property
at |low tenperature naybe deteriorated, and if it is

| ess than 1, offset resistance maybe deter| orated The
content of po] group Ynate (PIC) in the isocyanate
contam ng pol yester prepolyner (A is not particularly
limted and may be adj usted 15 accordingly. It is

preferably 0.5%b sto 40% by
pr ef ol Bplengy b%%a‘ﬁaﬁ‘ﬁ%’gﬁﬂn&hg% more valence
preferably 2% by rrass to 20% by mass. - |If the content

is prefaablyt s & mffley thes she Roige ol samplesihsteofiillude

maybe deteriorated, n,a it difficult to pursue

n and firing property at |ow
ﬁ%ﬁﬁ@%ﬁ%ﬁg@ﬁ "'?n 'ﬁlﬁl‘i/ dif it is nore than 40%
by mass, 20 fixing property at |ow tenperature maybe
det er ﬁwmabdpﬂhwhmalmgmdmmeﬁemblpmﬁoagm numbgr B 620

contained within one nolecule of the isocyanate

SRS LTI B0 B ol

nost referably 15to If the average quantity of
isocyi @’Qrﬂwahe@ ashrizde o e Jowe alky]
pol yest er reS| n (RI\/PE) nodi fied with urea bond

ehtef BBiricaRlcgicd Pom RRCLBBRS Lk AWdAMIC) @lhlyehftealblic £54d ﬁhaag% or

maybe deteriorated 5 The average m)I ecul ar nass

s AR 200 F R DRG0 SR d&ﬁ%xﬁﬁwfﬂrmyc

di stribution by gel per meat i on chrorrat ography (GPC)

aofl hawimphyrimofavaleme( TEainpdsd of bdveer dbylpeteanincluds methyl
preferably 1,000 to 30 OOO and nore preferably 1,500

l; I ular mass (Mv) is less
éﬁﬁa%ﬁﬁggb&t‘l&ﬁr%ﬁ preserv ility 10 maybe

deteriorated and if it_is nore than 30,000, fixi ng
pr opeh NHEINE s0@ss Tatio, DICTC, of dicarboxylie acid (DIC)

polycarboxylic acid having 3 or more valence (TC) is not particularly limited and
may be selected accordingly, and it is preferably 10020.01 to 100:10 and more
preferably 100:0.01 to 1({:1.

A mixing ratio of polyol (PO) and polyecarboxylic acid (PC) at the time of
polycondensation reaction is not particularly limited and may be selactad
accordingly. For example, the equivalent ratio, [OH] / [COOH], of hydroxyl
group [OH] of polyol (PO} and carboxyl group [COOH] of polycarhoxilic acd (PC)
in general 13 preferably 2/1 to 1/1 and more preferably 1.5/1 to 1/1 and most
preferably 1.3/1 to 1.02/1.

The content of polyol (PO) in the isocyanate group-rontaining polyester

prepolymer (A) i3 not particularly limited and may be adjusted accordingly, for

0
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tenperature nmay be deteriorated. The nmeasurement of
nmol ecul ar mass distribution by gel perneation

chromat ography (GPC), for exanple, may be performed as
follow First, the colum inside the heat chanber of
40C is stabilized- At this 15 tenperature,
tetrahydnfuran (THF) as a colum solvent is drained at
a current speed of ImImnute and 50pl to POO1l of
tetrahydrof,ran sanple fluid of the resin whereof a

SRAPIPR:, eGP pidrably AdialS BFsd @ zﬁleﬁﬁ" ks "Raf: prafdtaByo10) by

mass, is poured and neasured. | he neasurenent
of nol.e r mass of the s , nol ecul ar. . mass
S8R uf Bty e m&%@% mAsE o 2GRS,
rel ati onship 20 between | og values of the anal ytica

curve nHdbe tumbemisieVes ahaw0m86ihe peuss chot piftays tasi®itie may be
standard sanpl es and counted nunbers. The standard

S e R e e e R

2.1x102, 4x102, 1.75x101, 11x105, 3.9x105, 8_6Xl 5,
PRorustyHdow tamparabursatihe ssmedinghe i tlze cobibentds mobb ylean 40%
Soda Manufazturing Co., 9r9 Ltd. and at |east using

Eiﬁ&s“ﬂmﬂ% R E@Satqawtn&ﬁgéfa%g&% RirbaRg sanpl e

iag prefera Fe,p%Ar efractive | ndex ?ﬁB?héet ect or maybe

used f above- mentioned detectol -- Binder resin

The bi%%?awwﬂ@? ﬁ‘ﬁp? paatipagelasly limiademdamay hg gelected
be sel ected acnadizugly. Exanples thereof are

pabptiaglr Efsmplesaf goliiocydnate ENC) winkadd dligithtic polyisocyanate,

pol yester resin, that is a polyester resin not being
ARl it o e Mookl GitaapGR S Rt ocyanate
ifalnélann%mtes, blocked-out ones thereof with phenol derivatives, oxime, capro
lactam, and the like,

Examples of aliphatic polyisceyanate include tetrame thylene
diisocyanate, hexamethylene diisocyanate, 2,6-diisocyanate methyl caproate,
octamethylene diisocyanate, decamethylene diisocyanate, dodecamethylene
diisocyanate, tetradecamethylene diisocyanate, torimethylhexane diisocyanate,
tetramethylhexane diisocyanate, and the like, Examples of alicyclic
polyisocyanaie inch;lﬂe isophorone diisocyanate, gyclohexylmethane diisocyanate,
and the like. Examples of aromatic diisocyanate include trilene diisocyanate,
diphenylmethane diisocyanate, 15-naphtylene diisocyanate, diphenylene-4 4-
diisocyanate, 4,4-diisocyanato-3,3-dimethyldiphenyl,
J-methyldiphenylmethane-4,4- diisocyanate, diphenylether4,4- diisocyanate,

and the like. Examples of aromatie aliphatic diisocyanate include ¢,a,e,

7l
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‘property at | ow tenperature and gl ossi ness. Exanpl es

of unrnodif ed polyester resin include the one simlar
to urea bond formation group-contaiingpolyester resin
such as pol ycondensation of 1s polyol (PO)

andpol ycar boxylic acid (PC), and the Iike. The

unnodi fied pol yester resin of which a part is
conpatible with the urea bond formation

group-cont ai ni ng _polyester resin U MPE), that is,
oiskragedhyhvidensdissgeranade anddhe likee Exapplesibf sotyanamaties

other; is preferable in terns of Fxingproperty at |ow

%ﬁ%ﬁ#&%@g&’(ﬁl%unmdl fl.eg ""poayesiter ﬁlesn ,ﬁ%%ate’

t rt‘@ of the nol ecul ar mass distribution by GPC (Gel
aﬁ@r fon chromat ography) of tetrahydrofuran (Tim
sol ubl e Conponent, is preferably 74 1,000 to 30, 000

and nihesdimaydeaikd albnp Pl &mbindBea. The content of
the conponent of which the average nol ecul ar nmass

s, han 1. 00Q, shoul d. S to 28%
by eGP BhePap el peiretie, (N Q1] MR SpesRnRea:
preservability. If the average nol ecular mass (Mv) is
o NGAhelwhigeyahate (RH)%o0 wydpeayd groap [O6) of ectper lnidrmgen

may be deteriorated. The glass transition tenperature

: I
S RPN bl AR g R s ALy BrouBBRG AL ilfeck
and nmost preferably 35C to 450C. If the glass
resi 96 the apeod mashab.is erelerabbs s/l to Adn rooepreferablyyé/ to 1:2/1
preservability of the toner may be deteriorated and if
aintl hést ipecfoiibey 8036 THIC, fixing property at |ow
tenperature maybe insufficient. The hydroxyl value of

unnodif.i ed pol yester resin i f er abl 5 KA ||

or mofihe vaPs o meramate erotg [Niks gaars a5, fates prPoiy at
nost preferably 20 ngKOHI g to 80 ngKOH g. If the

Idvy throperh hve gy besdétesisratedy i it is less than 1, offset resistance

may be deteriorated.

The content of pelyisocyanate (PIC) in the isoeyanate group-containing
polyester prepolymer (A) is not particularly Limited and may be adjusted
accordingly. It is preferably 0.5% by mass ta 40% by mass, more preferably 1%
by mass to 30% by mass and most preferably 2% by mass to 20% by mass.

If the content is less than 0.5% by mass, hot off-set resistance may be
deteriorated, making it difficelt to pursue anti-heat preservability and fixing
property at low temperature simultaneously and if it is more than 40% by mass,
fxing property at low temperature may be deteriorated.

The average quantity of isocyanaie group contained within one

molecule of the isocyanate group-containing polyester prepolymer (&) is

T2
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ngKO 11g, it is difS,cult to pursue anti-heat
preservability and fixing property at i5 | ow
tenperature simultaneously The acid val ue of

unnodi fied polyester resin is preferably 1.0 ngKCH g
to 50.0 ngKOH/ g nore preferably 1.0 ngKOH gto 45.0
nmgKOkl I g and nost preferably 15.0 ngKOH g to 45.0
ngKOH g. In general, a toner tends to becone

el ectrically negative by having acid values. 20 Wen

i r i, i i iNea
HREREI T0x B b B el BRPAEY BRI B 104
formati on gnup-containing polyester resin R MPE) to
unnodi {i g ayetage guan iLgpcy ®Eyteigzoyy isfléasthanh ¥, Golsula
25175 and nore 75 i~ preferably 10196 to 25!75. If
s B p6lyEatESrosit (RMPE) HivAHEd wigh ubed B&RE BfmhESh Brdup
nore than 95, hot off set resistance may be
eteriqgrated, making it difficult to pursye anti-heat
B'B'iqq%tlipt Hﬁiﬁegﬁﬁ%‘i@“‘ﬁr’%@éﬁ? getgrioradarlt erper at ur e
simultaneously, and if it is 5 |less than 25,

gl ossi ke average reldalarhasa(hd) of The pslpfice Hadtive with active
unnodi fi ed polyester resin in the binder resin,

for
' referably 50%.by nmass to 100% b Loy -
BB e b BB cobmrintt ot BR3E of Botkatler Rladd hrytibution
greferably SO% by mass to 90% by roass. If the
B geleparmiegtipe shruniatnemoly KGPE) o EtetfahyindurardJE i sohible
| ow tenperature or 10 gl ossiness of the inmage nmaybe

gy o g Lo Som sl pRUEA £, oo

particularly [imted and nay

npl es thereof incl u&f 5:_ol orants, releasing agents .
gRerage mo mags (Mw) 15 less than 1,000, anti-heat preservability

may be deteriorated and ifit is more than 30,000, fixing property at low
temperature may be deteriorated.

The measurement of molecular mass distribution by gel permeation
chromatography (GPC), for example, may be performed as follow.

First, the enlumn mside the heat chamber of 40°C is stabilized. At this
temperature, tetrahydrofuran (THF) as a column solvent is drained at a current
epeed of imlAminute and 50ul to 200u] of tetrahydrofuran semple fluid of the
resin whereof a sample density is adjusted to 0.05% by mass to 0.6% by mass, is
poured and measured. In the measurement of molecular mass of the sample, a
molecular mass distribution of the sample is ealeulaied from the relationship
between log values of the analytical curve made from several monodisperse
pelystyrene standard samples and counted numbers, The standard

polystyrene sample for making analytical eurves is preferably the one with a
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controlling agents, inorganic fine particles, - --
flowability inprovers, cleaning 15 ability inprovers,
magnetic materials, netal soaps, and the like. } 7
The colorants are not particularly limted and may be
sel ected from ] nown dyes and pignents accordingly.
Exanpl es thereof include carbon black nigrosine dyes,
iron black, Naphthol Yellow S, Hansa Yellow (10G 5G
G, cadmumyellow, yellowiron oxide, yellow ocher,

B6leOHEr steish 006102 BTk 108) 45002, 125708, 1A 0% & 3305, a%ﬂuﬁ
Yel | ow, Hansa Yel |l ow (Gl A, RN 1), Pi gment Yel’l ow

BPei R5eY TRt b aloner eﬁ%w&%dﬁg.ﬁﬁg@cﬂ,

Yel | ow | ake, ant hracene yeI I ow BGT 76 [ 30| ndol i none

red, cadm um nercury red, antinony red Perrranent Red

red] %ﬁ'ﬁéﬁgﬂ%st %@%&&ew& beoamgl

Brilliant Carm ne BS, Permanent Red (NR FAR, FRL
aﬂJREB‘LmEPlFRP#dd'FtﬁWI-S Scarlet VD, Vul can Fast Rubine B,
Brilliant Scarlet G Lithol Rubine GX, Permanent Red
-FBRdeBtddih --ant Carm ne 6B, Pignent Scarl et 3B,

Bor deaux 5B, Tol ui di ne l\/aroon Per manent Bordeaux

F21K, l.i. o, Bor deaux BL ux. i, 1 Maroon
Li ght TEE(‘TN’#%F‘&%‘H dﬁﬁ%"qtﬁ%ﬂ lestadak e

B, Rhodam ne Lake Y, AI i zarin Lake, Thi oi nd| ga Red B,
aﬂsjrdix@'r. g Exirpdertheretllafd poliiedter fidin) and itholiks ﬂ.ﬁﬂhmmudiﬁed

Pyrazol one Red Pol yazo Iied, Chrone Vermlion,

p@ﬁ:ﬁ%ﬂe 3%“I San Pﬁgely&?%e Oﬁgﬁg%@%@gﬁ%%&%ﬂe

Lake, Victoria Blue Lake, netal -free phthal ocyani ne
Pﬁﬁfatﬂﬂ@ht hal ocyani ne Bl ue, Fast Sky Blue, |ndanthrene
Blue (RS, BO, indigo, ultramarine, Prussian bl ue,

Ant hr gautAeRe BloislifisR§blycétSt flsitBin a toner can improve fixing
property at low temperature and glossiness.

Examples of unmadified polyester resin include the one similar to urca
bond formation group-containing polyester resin such as polycondensation of
polyal (PO) and palycarboxylic acid {PC), and the like. The unmodified
polyester resin of which a part is compatible with the urea bond formation
group-containing polyester resin (RMPE), that is, having similar structures that
are compabible to each other, 19 preferable in terms of fixing property at low
temperature and hot offset resistance.

The average molecular mass (Mw) of unmodified polyester resin, in
terms of the molecular mass distribution by GPC (Gel permeation

chromatography) of tetrahydrofuran (THF) soluble component, is preferably
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15 Methyl Violet Lake, cobalt violet, manganese

vi ol et, dioxazine violet, Anthraqui none Violet, chrone
green, zinc green, chrom um oxide, viridian, enerald
green, Pignment Green B. Naphthol Geen B, Geen Gold,
Acid Green |ake, Malachite G een Lake, Phthal ocyani ue
G een, Anthragcanone Green, titanium oxide, zincw
bite, and & hopone, and the like. 20 These naybe used
al one or in conbination. The Content of the col orant

B G R e R T

to 15% by mass ti 77 and nore preferably 3% by mass
remponempf miuch thetaverageanelearar inast Bdw) tdlass heintl 000, should
mass, tinctorial power of the colorant is degraded,

dE®% by ii8s EPPRB Bl thaxs TR bRIdr 18 gré-.%?ﬁ Eé(teﬁﬁﬁasﬁonancg?nti-heat

di spersion failure of pignments 1n the toner

occur, -resul i i n degradation of tinctorial power or .
presermabhty: pﬁ&ﬁ FYTage BrolcHlaraR: (Mwvhia oise Gaain 80,069 fiing
be used as a master batch being oonbiued with a

pospicnty ok tempertis: may bpdetarizediedl v |imited and may

be selected from known colorants aaeordingiy.

Subst i £t B sl B8 eBoRhnt MhE nimide Ry pRleringn o

ne thacrélates,afolybuthyl 10 net hacryl ates, pol yvi nyl
eenaplly 88°C poTli( prelemabln €L 7pel,ymeteydrefeshly 35°C to 50°C
pol ypr opyl enes, pol yesters, epoxy resins, epoxy polyol

68 b i A5 c0 P I m BHAY EM BEL M

pol yacrylic acid resin, rosin,

esi al i.phatic or aljicyclic hydrocarbon resins,
H AP, 2Bk theat mrmservabliin 5 thertpnen may be dpwrierted aud ifit is

paraffin, and the |ike. These naybe used al one or
more than 70°C, fixang property at low temperature may be insnfficient.

The hydroxyl value of unmedified polyester resin is preferably 5
mgKOH/g or more, more preferably 10 mgKOH/g to 120 mgKOH/g and mast
preferably 20 mgKOH/g to 80 mgEKOH/g. If the hydroxyl value is less than 5
mgKOH/g, it is difficult to pursue anti-heat preservability and fxing property at
low temperature simultaneously.

The acid value of unmodified polyester resin is preferably 1.0 mgKOH/g
to 50.0 mgKOH/g, more preferably 1.0 mgKOH/g to 45.0 mgKOH/g and most
preferably 15.0 mgKOH/g to 45.0 mgKOH/g. In general, a toner tends to
become electrically negative by having acid values.

When unmodified polyester resin is contained in a toner, the MIXing

mass ratio, RMPE / PE, of urea bord formation group-containing polyester resin

(RMPE) to unmodified polyester resin (PE) is preferably 5/95 to 25/75 and more
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15 in conbi nati on. Exanples of polyners of styrene or
substituted styrenes include polyester resin,

pol ystyrene. poly-p-chlornstyrene, polyvinyl toluene,
and the like. Exanples of styrene copolyners include
styrene-p-chl orostyrene copol yner, styrene-propyl ene
copol yner, styrene-vinyltoluene copolyner, 20

st yrenewi nyl napht bal ene copol yner, styrene-nethyl
acryl ate copol ynmer, styrene-ethyl acrylate copol yner,
mefprable 1090vtb 28G5y | at e copol yner.  styrene- odyl

acryl ate copol yner, styrene nmet hyl net hacryl ate

| YARL, 78 --o - oooe-n o oo t
P e el st ofyinmodiied plyestR Rl St than 95

copolyner styrene-net hyl a-chl oronet hacryl ate

hobplisphussistance meabadety Hiorted, itaking plodiffifmlt; to pursue anti-heat _

styrene V|nyI net hyl ket one copol yner,

copolyner styregg gcrylonltrl E-|nﬁedéﬁﬁg%@@§ﬁ%? gﬂhtm

stygene | eic acid copol yner, styrene-nalefic ester
U%HEFSFH@HEPGA‘E;E fi9@éedast er batch can be
obtalned by ni xi ng and kneading a resin for naster

bat ch Tas dositeat 6hlahadificdpblyefthfRess Bathe 124G m&.B, for

|nprove i nteracti on between nknant and resin,

T TR —

colorant ran be applied lo directly, is preferable
e o 987 by mesp Andmosioprforably. S00hby heask kaS08 by mass. Ifthe
process a water-based paste containing colorant and

orgam c%%ﬁﬁ@ %@E@%%%@ﬁmﬁ% t he

resin, and |j that-_water_ and the organic solvent are
) the enage way dedetariorpleds er abl y ni xed and
kneaded using a triple roll m Il and other high-shear

-Othke Bligpelssi ng devi ces.

Other elements are not particularly limited and may he selected
accordingly.  Examples thereof include colorants, releasing agents, charge
controlling egents, inorganic fine particles, flowability improvers, cleaning
ability improvers, magnetic materials, metal soaps, and the like.

The colorants are not particularly limited and may be selected from
known dyes and pigments accordingly.  Examples thereof include carbon black,
nigrosine dyes, iron black, Naphthol Yellow S, Hansa Yellow (10G, 5G, G,
cadmium yeflow, yellow iron oxide, yellow ocher, chrome yellow, Titan Yellow,
Polyazo Yellow, Oil Yellow, Hansa Yellow (GR, A, BN, B), Pigment Yellow L,
Benzidine Yellow (G, GR), Permanent Yellow (NC(@), Vulcan Fast Yellow (5G,

R), Tartrazine Lake, Quinoline Yellow Lake, anthracene yellow BGI,
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The rel easing agent is not particularly limted and T I
may be selected from known agents accordi ngly and
exanpl es i nclude waxes, and the |ike. Exanples of wax
i ncl ude carbonyl group-containing wax, polyolefin wax,
| ong-chai n hydrocarbon, and the |ike. These may be
used alone or in 20 conbination O these exanpl es,
carbonyl groupcontai wax is preferable. Exanples of
carbonyl group cont ai ni ng wax i ncl ude polyalkanoic

iamkde pol yaI ky famla%‘il: kg%ﬁmflﬁg one%’r%gﬁm%ﬂ%ﬁ%gﬁ%mum
RO ER Fidh FermpPoRtROpARCP A BahBirliat.

pentaeiythritvl tetrabehenate, pentaerythritol

eflaieered O XREI Pt BEMDSGNE Prifiant t Fast Searlet,
1, 18- oct adecandi ol  di stearate, and the Iike. ampl e

?@ﬁ%%t?tykanol ﬁ&p [ nc@#%@aﬁ?ﬁl@m% ear at e

of pol yal kanoi ¢ acid am de include di behenyl am de and

Sioarleti KB, VakanassHabingd, Patllipht Bairtie G, Lo Rebine GX,

trimellitic acid tristearyl amde, and the Iike.

angjﬂahe |£&{< %e%énéﬁ Ié%%ﬁdkrs}&ﬁ?%)qﬁ %‘I&n uxﬁB .

s, the poI al kanoic acid ester is particularly :
ﬁ%ﬁF‘i‘FﬁM‘E@ﬂ-i rmaaepl Berdeauy 3K Eilio sawnBlyBerdeanx -l
pol yet hyl ene wax, pol ypropyl ene wax, and the I|ike.

EABPOREMRHIGRRI, BONMLRARMBLAL bhidSe DALARE Lake
Sasol Wax, and the I|ike. Arreltlng poi nt of the

e e AR

160C nore preferably 50C to 120C, and nost
@lﬂd{%i; ghinpcld@ie edOBFazolone Red, Polyazo Red, Chrome Vermilion,

Benzidine Orange, Perynone Orange, Oil Orange, cobalt blue, cerulean blue,
Alkali Blue Lake, Peacock Blue Lake, Victoria Blue Lake, metal-free é
phthalocyanine blie, Phthalocyanine Blue, Fast Sky Blue, Indanthrene Blue |
(RS, BO), indigo, ultramarine, Prussian blue, Anthraquinone Blue, Fast Violet B,

Methyl Viclet Lake, cobalt violet, manganese violet, dioxazine violet,

Anthraquinone Violet, chrome green, zine green, chromivm oade, viridian,

emezald green, Pigment Green B, Naphthol Green B, Green Gold, Acid Green

A eabandd e ——

Lake, Malachite Green Lake, Phthalocyanine Green, Anthraguinone Green,
titanium oxide, zinc white, and lithopone, and the like.

These may be used alone or in comhbination.

T iarafi i - P LT [ ST B

The content of the eolorant, in the toner is not pariicularly limited and

may be adjusted accordingly and it is preferably 1% by mass to 15% by mass
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Wien the rreltin;cj- point is |ess than 40C, the wax may

adversely affect { anti-heat preservability. Wen the
nmelting point is nore than 160C, it is liable to cause
cold offset at the time of fixing at |ow tenperatures.
20 Aneltvisnsity of the releasing agent is preferably
5 cps to 1,000 cps, and nore preferably 10 cps to 100
cps by a neasurenent at a tenperature of 20C hi gher
than the nelting point of the wax. 80 If the nelt
andadostprefesalile 3% bihamsStcc Wi biyehaasi ng ability may be
deteriorated. If the nelt viscosity is nore than 1,000

cps, the ot her, hand. 4, may not i ove of.f.set .
oot o REsEREnt 1o thin 19 b B bttt s O P lorant is
The content of releasing agent in the toner is not

if the duinkdntad mage Snah hEl Hyanae a dispersion failure of
accordingly and it is preferably 0% by nass to 40% by

]E@E _ - 0,
t eé%%%ent :igpﬁrr%et é#%’f%ﬁwﬁ%%“

he _toner paybe deteriorated. The charge controlling
properigs obha toBer.ar |y linited, and may be lo
sel ected from known agents accordingly. The charge

cont r Ohk chlerad eiiy béusdd & eiabley GoiBined bAth a

with color close to transparent and/ or ite Dbecause
col orgd.mat er.i al h e.col or, tone. a es .of
TRy QOB 5 AP Y SR SRR BB e R eSAR aReknown
dye, nolybdic acid chelate pignent, rhodanine dye,

uExemplastharerbitcidegalymetci seedbor

fluoride-nodified quaternary anmoni um salt,

S SR Bl RO Hel T Cp BT AR T L RBB

fluoride activator, salicylic acid netallic salt,
mpkhaaylates, pelywnybehlondes, polysiswharatates polyethylenes e

i ke. These maybe used al one or in conbination.
polypropylenes, polyesters, epoxy resins, epoxy polyel resins, polyurethanes,
polyamtdes, polyvinyl butyral, polyacrylic acid resin, rosin, modified rosin,
terpene resms, aliphatic or alicyclic hydmearbon resins, aromatic petroleum
resins, chlorinated paraffin, paraffin, and the like, These may be used alone or
in combination,

Exarnples of polymers of styrene or substituted styrenes indude

polyester resin, polystyrene, polyp-chlorastyrene, polyvinyl toluene, and the like.

Examples of styrene copolymers include styrene-p-chlorostyrene copolymer,
styrene-propylene copolymer, siyrene-vinyltoluene copelymer,
styrene-vinylnaphihaleng copolymer, styrene-methyl acrylate copolymer,
styrene-ethyl acrylate copolymer, styrene-butyl acrylate copolymer,

styrene-octyl acrylate copolymer, styrene-methyl methacrylate copolymer,

18
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The charge control ling agent may be sel ected frdm E"he -

comercially 20 available products, Specific exanples
t hereof include Bontron P-51 of a quaternary anmmoni um
salt, Bontron E-82 of an oxynaphthoic acid netal ,°
conpl ex, Bontron E-84 of a salicylic acid netal

conpi rex and Bontron E-89 of 81 a phenol condensate by
Oient Chemcal Industries, Ltd,; 7T-302 and TP-415

of a quaternary ammoni um salt nol ybdenum netal conpl ex

syyreneretial methhayiata bopobmerCoR e e B a2 053G afynier,

guat ernary ammoni um salt, Copy Blue PR of a

i.ah t hane der.j.vative and Co charge NEC
S B P BB RE B SRS e et Hsigon torg m ingomplymer,
ammoni um salt by Hoechst Ltd-; LRA-901, and LR-147 of
styaeneyFinyk meithyl depirexcopylytap sty Cmettitadicae copolyaner,
qui nacri done, azo pignent, and other high-nol ecul ar
@ﬁﬁ'&nefsﬁﬁﬁ‘ﬁﬁ'ﬁgﬁuw}%ﬁﬂﬁEgﬂ At of sul fonic
aci d, carboxyl’, quat'ernary mmlr:ﬁﬂgrﬁgsa tmp'gl?’mteﬁ’e like
The charge . controlling agent may be di ssol ved

ST

1 ] ;
SharRs 1d gopqlyimen styTeeiaralein ester eopolifmen, and the like,
kneading with the master batch. The charge

cont r oThé agisegdnitc@h aﬁaﬁ@dwqﬁﬂmﬂéﬁﬁfﬂé’a%%%nﬁr

time of dissolving and dispersing in the org

L R e

surface of the 15 toner particles after toner particle
belaweu chlormtisnd rekia, anotgantic eilvdntenabs gede ol AlldiHAg, the
agent in the toner depends on the type of binder

r"Rsd Ploesen . | additives, ..and
tﬂl’?gglhﬂlugl Sper si %ﬁng;dg?g%s Sel g%?%%ﬂgr%nt ﬁélpgh?‘g

o defjned prescription. However, the content of
&ﬁ?@éﬁ@eﬁ%@k Perausg drreamizepredaiag| Jintha pshingiprocess, a

water-based paste eontaining eolorant and water is mized and kneaded with the
Iemnandannqyyﬁcadbantar&miﬂmunknantnuweaﬁwwuﬂsthenﬁﬁmand
that water and the organic solvent are rernoved.  The materials are
preferably mixed and kneaded using a triple roll mill and other high-shear
dispersing devices.

The releasing agent is not particularly limited and may be selected fiom
known agents accordingly and examples include waxes, and the like.

Examples of wax include carbony] group-containing wax, polyolefin wax,
leng-chain hydrocarbon, and the like. These may be used alone or in
combination. Of thess excamples, carbonyl group-containing wax is preferable.

Examples of carbony! group-containing wax include polyalkanoic acid

ester, polyalkanol ester, polyalkanoic acid amide, polyalkyl amide, dialkyl ketone,
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20 mass to 10 parts by mass and nor e preferably 0. 2
part by mass to 5 part by nmass relative to 100 parts
by mass of the binder resin, for exanple. Wen the
content is less than 01 parts by mass, charge may not
be appropriately 82 controlled. Jf the content is
nore than 10 parts by mass, charge ability of the
toner becones excessively |arge, which | essens the

ef fect. of charg controlling agent itself and
ai“ﬁéﬁ%hk@s Exambles of Balyalkapeie acter bnvluds anapieswax, montan
devel oping roller, leading to devel oper flowability or

i GemE B opnd EPSKIRIE e nﬁaarwﬁalqeﬁhﬁeﬁeﬁ%e
particle is not particularly linmted, and may bé

selectSd Hyﬁmgﬁgeﬁﬁb%ﬂorganic flgghﬁartlchﬁ§ diol

particles include silica, alumna, titani um oxide,
diztedrate, anddbalike. Heonples ofpdlidlkaadlestet ahdidetrimellibc
titanate, strontiumtitanate, zinc oxide tin oxide,

téﬂEg*m‘IéCeOUS eg?zﬁlﬁﬂxt%‘{ﬂoﬁ]a ]iksI()l)(lh%!ﬂ-‘(il cesrcf yf)a;(l%a%lgr Osfqll([!)n

oxi de red, antinony trioxide, magnesium oxide,

amide mehuse ke heayl b@ndmcbﬂieﬂdiee iplen of polyaligd emide

cal ci um car bonat e, S|I|cpn carb|Qe and si!icpn

il de §Rnel AP AEidtHREAari drh I8, ARPtHe AN Emﬂiﬂfﬁe&%iﬂkﬁ
I'c

especially preferable. is e primary part

k%larnatgutie%ﬁE @orgaglgaglgéne pmlclelw_er;:rably

specific surface are of the inorganic line particle

giyupBiohtainidposdates, fheqfobyAkinni?Scid€dted id tnrbiot]arl preferdile.

content of the inorganic fine particle in the toner is
pr ef expabl Wt ¥nTRSS; 5. 0% mass, nore
pr ef erE ?"*6 O&é’fﬁy EES ]Pﬁlo"g )o* 5@3/5,1? %ﬂﬁﬁggiﬂmpf lene

wax, and the hike.

Examples of long-chein hydrocarbon include paraffin wax, Spscl Wax,
and the like,

A melting point of the releaging agent 1= not particularly limited and
may be selected accordingly. It is preferably 40°C to 160°C, more preferably
90°C to 120°C, and most preferably 60°C to 90°C.

When the melting point is less than 40°C, the wax may adversely affect
anti-heat preservability 'When the melting point is more than 160°C, it is
liable to cause cold offset at the time of fixing at low temperatures.

A melt viseosity of the releasing agent is preferahly 5 eps to 1,000 cps,
and more preferably 10 cps to 100 ¢ps by a measurement at a temperature of

20°C higher than the melting point of the wax.
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If these fluidizers are surfaee-treated to increase
hydr ophobicity, degradation of flowability or
charging ability can be prevented even under a 83
hi gh humi dified condition. Exanples of suitable
surface treatnent agents include silage coupling
agents, silyl agents, silane coupling agents having
fluorinated al kyl group, organic titanate coupling
agents, alum niumcoupling agents, silicone oils and

nodi f i i e - Lhg ability
irrprovgﬁhf%(#élfermw f%%%}gop Eﬁ%ﬁy#g%
mn&uc or Er‘i mary transfer ri&%] nmedi um af ter

tep; ngfotLEHﬁ% @W%@éﬁﬂlﬂﬂyl, @hsnen e cfhert and, it
such as zinc stearate, calciumstearate, stearic

asaytnotdngritteofih kRisipohosBrd mﬁﬁﬁa@ﬁ%gﬁtgﬁ% .

by soap-fife emulsion polynerization or

as pol t hyl nethacryl ate particles, .20 pol ystyrene .
partic %ﬁ?ﬁﬁ%@ﬁ@%%ﬁ%%@ﬁ@@hm

preferably have a relatively Darrow particle size
a@nd mayhe adjnsted adcoadinplyuare] aveprgaaba% by tasditaa0% %y

of 0.61lmto 1m The magnetic material is not

[ Iﬁ*_ Wy | ected from known
Pﬁ)sélagﬁi C *%kﬁﬂf?%wm%%aml es thereof
include =15 iron powder, magnetite, ferrite, and the
|i ke. Jtbagrataeiss momshan \m‘t%rbyvmmeﬂuwehiﬁw alitae toner may be
preferable in ternms of color tone. -Resin fine
dabtibedied. Preferably the resin fine particles for use
in the toner according to the second aspect of the

i nvent4,on shave a glass-transition tenperature (Tg) of
50c " SHER ese Suffalthi Adeah s e PRSI CIRed 45 ngty be

100, 000 to 300,000, Wien the glass-transition
sadegted fitom knownlagentst dreordingly. bThe kharebntrollngs apent is
deteriorates, and when the glass -transition
BRABSOR! Mafe bP a TRAR il $2th color close to transparent and/or white
because colored materials may change color tone, Examples of charge
controlling agent inelude triphenylmethane dye, molybdic acid chelate
pigment, rhodamine dye, alkoxy amine, quaternary ammonium salt such as
fluonde-medified quaternary ammonium salt, alkylamide, phosphoric simple
substance or compound thereof, tungsten simple substance or compound
Ehereof, fluoride activator, salicylic acid metallic salt, salicylic acid derivative
metallie salt, and the like. These may be used alone or in combination.

The cherge controlling agent may be selected from the commercially
available products, Specific examples thereof include Bontron P-51 of a

quaternary ammonium salt, Bontron E-82 of an oxynaphthoic acid metal

complex, Bontron E-84 of a salicylic acid metal complrex and Bontron E-89 of
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84 70C, softening of toner particle at the tine of
fixing is prevented. The resin fine particles adhere

to uppernost surface of toner particle after

enmul sification, and thereby the toner particle has a
toner structure which prevents blocking of a | ow

sof tening polyner inside the particle. Resin fine s
particles may be spherical as 621 of FIG 17, or nmay be
irregular- In addition, the resin fine particles may

4 pham] lcaydsnsate by OriemtChdigichbhrtuseiied, dtd ; qPe30Dahd TP-415
i nfl uence of an organic solvent or subsequent

f Or 0QUCH Th hn fi I Cl
RPN v SimpRaBRly s shab Blleni i w3l oo li i gt

articul arl% limted as | ong as they are capabl e of
(ﬁmtm'cﬁbcgh oy ebarge BHY W RHHCsif amuate soargquanosium salt,
medi um and may be sel ected from known resins )

; . . g ;
t hér rmplrlgztﬁifaéﬁrig]é?% or tEer mse%l%%gﬁi§¥g§]§%%eﬁﬁg?

sin, fi particles_include vinyl resin, )
‘é@%'ﬂ% éﬂ@' chaggr NX YR 4 of & quatpmarg siremonpyn galt by
pol yam de resin, polyimde resin, silicone resin,
Inhehot LtESLRA-O0, afil 1R-193 bDa bbfdtme6alBmpRMbY §apan Carlit
resin, 15 iononer resin, polycarbonate resin, andpthe

I ke.r OF .t hes vinyl.resin i he . .npst _preferable.
CoheSd- Raghridhingy o biste rd elies AR RonIBo Gt hese
exanples, the resin fine particles forned of at | east
compousile bawagffnochidned growmy bf swlfimic aad, eobyoyletuiianeary
resin, epoxy resin, and polyester resin by which an
RSN 21 diSieon of fine spherical -shaped resin
resin particles is easily obtained, are preferable.

The vinyl resin is_a pa der in_which vinyl nonomer is
mono- Le charge controlling agent may be dissolved andfor dispersed in the

C

toner material after melt kneading with the master batch, 'The charge
controlling agent may also be added directly at the time of dissolving and
dispersing in the organic solvent together with the toner material. In
addition, the charge controlling agent may be added onto the surface of the
toner particles after toner particle production.

The content of the charge controlling agent in the toner depends on
the type of binder resin, presence or absence of external additives, and the
dispersion process selected to use and there is no defined prescription.
However, the content of charge controlling agent is preferably 0.1 part by
mass to 10 parts by mass and more preferably 0.2 part by mass to 5 part by
mass relative ta 100 parts by mass of the binder resin, for example. When

the content is less than 0.1 parts by mass, charge may not be appropriately
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85 copol yneri zed. Exanples of vinyl resin include
styrene-(nmeth)acrylic acid ester resin,
styrene- but adi ene copol yner, (neth)acrylic
acid-acrylic acid ester copol yner
styreneacrylonitrile copolynmer, styrene-neleic
anhydri de copol yner, sstyrene- (netb)acrylic acid
copolyrmer, and the like. 5 Mdreover, the resin fine
particles may be forned of copolyner containing a

h f ol 1470} nsat ur at ed -
SoRRgREa T YD oBliobf BShole el 1R B3RS Bhe avitty of
unsaturated groups is not particularly I|n1ted and may
ble tajes beenmes exneaimelylargey sipilelessdnssibeleflett of chanpaer

|nclude sodi um salt of sulfurlc acid ester of

RS— 30 by dggﬁsgs%}fgﬁacal ﬁn ustries Cog§{ﬂl il tha
%IVI Exanedlol acrylate, and the I|ike.
AR AenBIYL i on

perforned by t he nethod appropriately selected from
Hagrmdatiethhods. The resin fine particles 4 1 are
preferably obtained in a forn1of aqueous di spersion of

the resin.fine. tlcle Exanpl £s, of paratio
et hoa 0 LB Bk b6l sy it REn imtie ] 2ad e
preparation nethod of aqueous di spersion of the resin

#¢leeied drom Enewniinowganiind portitles acasdingfly.t Hpocifitydxamples of

resin, aV|nyI nononmer as a raw material is polynerized

r%ﬁﬂl?l ra?| onpol yrreHPrratl onﬂﬂn%%ymmomde barium tiemate,

ol yneri zati on nmet hod or dispersjon- gﬂiynerlzatlon
EJé‘Eﬁ%% islpng i, pelsiy Biasmie Ut tin oxide,

dlsperS|on of the resin fine particles in which, in

goerteass), dhay, ik, Sk eiddsBio radd BRitoRRERRE BhANEES il
such as pol yester resin, polyurethane resin, or epoxy
G Do R R 88 ord IR Rt by ST, HagitbSiut (55"
zircondum oxide, barium sulfate, barivm carbonate, caleium carbonate, silicon
carbide and silicon nitride. Among them, silica and titemium dioxide are
especially prefernble.

The primary particle diameter of the inorganic fina particle is preferably
@ om (o 2 pm, more preferably 5 nm to 500 nm. The specific surface are of the
morganic fine particle by BET method is preferably 20 m2/ g to 500 m2/ g.

The content of the inorganic fine particle in the toner is preferably
0.01% by to 5.0% by mass, more preferably 0.01% by mass to 2.0% by
mass.

If these flnidizers are surface-treated to increase hydrophobicity,

degradation of flowability or charging ahility can be prevented even under a
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| solution thereof is dispersed in an aqueous nedi um
in the presence of a dispersing agent, and heated or
added with a curing agent so as to be cured, thereby
obt ai ni ng the aqueous di spersion of the resin fine
particles; (3) a preparation nethod of aqueous
di spersion of the resin fine particles in which, in5
the caw of the pol yaddition and/ or condensation resin
such as pol yester resin, polyurethane resin, or epoxy
highitumidifiedidah@itiahy BRh@GIRGS enhsib birfhed Setinsst anetks
in a precursor (nononer, oligoner or the like) or
so] vent, sol uti.on therea r ef er abl eing liquid, or
BRI in B0 pHHEH B et AP S lne WP i e b
so as to induce phase inversion emlsification,
ﬂﬁmmﬂ!@d alhyhg;l lmlpg:ll%h Al ﬂa:ﬂ‘ Hﬂm&::ruphﬁg Smltﬁllfﬂﬁhﬂm]u&l @up]jﬂg
resin fine particles; (4) a preparation nethod of

Uficofl ' f reshin fine particles, in
%ﬁ;&ﬁ a res@%ﬁ%@%&%ﬁ%ﬁ%@fed by polynerization
met hod_whi ch may be any of addition polynerization,
ri ng- dpemmgs gagnhhompmw@d g1npong regidialideneloper
condensation, or arndensation polynerization, is

! ind  of ! i ]
nmechani cal rotation-type, Jé%-t@%e o#ﬂ%hgnflﬁe, angg
classifie o obtain resin fine particles and then
RIREPsp é%ﬂhwij%é*#@ el ééft%?@oﬁ%%% sfearate, calriwg siearate,
mediumin the presence of an arbitrary sel ected
stéapriescid, ngdabe like; gobanety paidlesiciiifatiiee BB SRS free

di spersion of the resin fine particles; (5) a

' Jret hod .of ..aqueous dispersion.of the resi,n
o R8T oheriBRoRE (e BSOS do BRI NG eylgte paractss,
prepared by a pol ynerization nmethod which may be any
nylysiaene F@ﬁlﬂlﬁoﬁ#&ﬁhﬂ lika.i Jhe polymenppmititles preferably have a

pol ynmeri zation, polyaddition, addition condensation
et ARARASR pRRiPOAIBEIZRA R anll & WA LYEDL): Dafticle
solvent, the k 87

diameter of 0.01pm to 1pm.

The magnetic material is not particularly limited, and may be selected
from known inorganic fine particles accordingly. Examples thereof include
iron powder, magnetite, ferrite, and the like, Among these, those with white
color are preferable in terms of eolor tone.

-Resin fine particles:

Preferably, the resin fine particles for use in the toner according to the
second aspect. of the invention have a glass-transition temperature (Tg) of 50°C
to 70°C, and have an average molecular mass of 100, 000 to 300,000.

When the glass-transition temperature is less than 50°C, blocking of

toner deteriorates, and when the glass-transition temperature is more than
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---- - e - - - obtained resin

solution is sprayed in the formof a mst to thereby

obtain resin fine particles, and then the obtained

resin fine particles are dispersed in an aqueous

mediumin the presence of an arbitrary sel ected

di spersing agent, thereby obtaining the agueous

di spersion of the resin fine particles, (6) a 5

preparati on nmet hod of aqueous dispersion of the resin

f0PE, fteiing dfSondrpartidle At fhe mﬁélufﬁzﬂgq%gfa&%dfr epar ed
any o

by a pol ynerization nmethod, which m

addi ti polynerization, ring-opening polynerization,
pol yadg"rgﬁ‘&ﬁ%ng’a“d? 5 %%bﬁ%ﬁ%é{ﬁpsﬁﬂfﬁt fifage o dpnerparticle
pol yneri zation, is dissolved in a solvent, the
alffenpwedsifiestion, and thérehy ithe tailer patifde bas AreaémtkattuR N which
by addi ng a poor solvent or 1" cooling after beating

' ¥1@92 vent 1§ sequentially renov to
?E%?Egﬁslﬁg%t arn IE‘r’!lesflifwn ! Wﬁ%ﬂs@?ﬁ%“?ﬁ}é‘ﬁh eelg‘amIL fine
obtained resin fine particles are dispersed in an
aatiidessmas diepherical s §eddfEe 13f oramapheiitiegnlar  In addition,
sel ected { dispersing agent, thereby obtaining the
PR IAGHS Ae PRATSEsIBaP Tork{ L Rs fd | it
preparatio% nmet hod gf aqgggﬁgé%?%%gﬁgpgih%ﬁkgﬁghégéﬁﬁbthB
fine 15 particles,.in which a resin, previously
B?fg’&&%ﬁﬁﬂ}/‘“gﬂﬁ’cﬂ solvert 9rsuhseayast RaREesSoRAPTRTORIDE tensy.
of addition polynerization, ring-opening
pol ymeThe a¢sintine peatiyled didording tatii fite® And RASRABhERE are
or condensationpolyneriration, is dissolved in a

.ehy ght ai.n resin _solution, the resin
561 sl bty RELERAIGME R ey S5 Bwable i Piinarin pascons
presence of an arbitrary sel ected dispersing agent, 20
disgersmnin ar agutousnnedivm, amimdy e selkatadniyomrknoeeu eethg
pressure to thereby obtain the aqueous di spersion of

AkOrdifgiv) ThlGefindidd ﬂl?ﬁ% gty Be B S th8Pn Eﬁgg\%sin ar

of aqueous dispersion o e resin fine partictes,

i ch resin,_ 88
ermoset resin.  Examples of regin fing particles include vinyl resin,

polyurethene resin, epoxy resin, polyester resin, polyamide resin, polyimide

Tesin, silicone resin, phenol resin, melamine resin, urea resin, anilline TESIn,

1onomer resin, polycarbonate resin, and the like. Of these, vinyl resin is the
most preferable.

These may be used alone or in combination. Among these examples,
the resin fine particles formed of at least one selected from the vinyl resin,
polyurethane resin, epoxy resin, and polyester resin by which an aqueous
dispersion of fine spherical-shaped resin resin particles is easily cbtained, are
preferable.

The vinyl resin is a palymer in which vinyl monomer is mono- or
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previ ously prepared by a polynerization nethod, which
is any of addition polynerization, ring-opening

Pol yneri zati on, polyaddition, addition condensation
or condensati on polynerization, is dissolved in a
solvent to thereby obtain a resin solution, an
arbitrary selected enulsifier is dissolved in the
resin 5 solution, and then water is added to the resin
solution so as to_induce_phase _inversion L
camglyengrizeds | Examplasiod inyd mesan mokede siwreag lmstia)acrylic acd
di spersion of the resin fine particles Exanples of

bR $E51A i Peie Hhth FieR SRy h &l (hith¥dcrARCh FPa&FHC aBRRE S

of the i nvention |nclude a toner which is produced by

‘ﬁ&ﬁ OS%P%%’ n@g@ﬁgﬁfn3|on g !%ﬂanﬁfﬁhdeuqm

enuIS|on dlsper3|on nmet hod, and the like. The toner is

sgneﬁeﬁabﬂﬂamwhdMQQdqpﬁmm@&s&ﬂhhehbethe toner nmateria
contai ning an active hydrogen group -containing

conpo%q_&gvréd I%F%%'%‘ I r eagkl i ve \/Metjf:]rmuf rraound in
'S0

organi c VEn S prepare Fonersd Y
dlsper5|ng the toner solution in an 15 aqueous medi um
comiayyng @ Thenamer hfivineatleast twal drandregirshiratad greups.
hydr ogen group-contai ni ng conpound and t he pol yner

react ﬁ*ﬁsﬂ&ﬂdﬁ;éﬂ}ﬁl Eqpﬁ&.ﬁ»&

adhesi ve base naterla I n fﬁgqforn1o part|§1es angIBrt
renoyi g, t he or nlc solv { -Thner Sol ytign 20
P#H@“ﬁﬁa% ﬁﬁé sk eueibner

material in an organlc sol vent . --Crganic Sol vent - 89
monomer include sodium salt of sulfuric acid ester of methacrylic acid ethylene

oxide adduct (Eleminol RS-30 by Sanyo Chemical Industrics Col),
divinylbenzene, 1,6-hexanediol acrylate, and the Like.
The resin fine particles are formed by polymerization performed by the

method appropriately selected fom known methods. The resin fine particles

are preferably obtained in a form of aqueous dispersion of the resin fine particles.

Examples of preparation method of such aqueons dispersion include (1) a direct
preparation method of aqueous dispersion of the resin fine paIIIlC].EE in which, in
the case of the vinyl resin, a vinyl monomer as a raw material is polymerized by
guspension-polymerization method, emulsification-polymerization method, seed
palymerization method or dispersion-polymerization method: (2) a preparation
method of aqueous dispersion of the resin fine particles in which, in the case of
the polyaddition and/or condensation resin such as polyester resin, polyurethane

TESIN, O epOoXy Tesin, a precursor {monomer, oligomer cr the ltke) or solvent
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The organi-c solvent is not particularly limted and
may be sel ected acwdingly, provided that the organic
solvent allows the toner material to be dissolved
andl or dispersed therein. It is preferable that the
organic solvent is a volatile organic solvent having
a boiling point of less than 150C in terns of easy 5
renmoval fromthe solution or dispersion. Suitable
exanpl es thereof are toluene, xylene, benzene, carbon

selulanthercbie dlmrédﬂ}éh%ﬁ%tﬂéhﬁli iéfium in the presence of a

1, 2-di chl or oet hane, , 1, 2-trichl oroet hane,

et hy chlor m.. nonachl or obenzen
?@%P"lﬁéor Q%EHR il enteilof ﬁ@% RIB AU AFPRE SR 38 1@ be cured,
neth ethyl ket one, nmethyl isobutyl ketone, and the

theagt }’ m@ﬂgnghheseqmmdmpermﬁmﬂthemmﬁhslpmd& (3}a
benzene, nethyl ene chlorlde 1, 2-di chl or oet hane,

?urtherrmre ettﬂq*El ST ot %gﬁ%%%ﬁ%ﬁrﬁf ang'é‘:b’m

olventg may _be used al one or in conbination. The used
Breee hegiodwadditanpandion condenrationi memeuich pelpolgstberesin,
adj ust ed accordlngly It is preferably 40 parts by

gardthasdfosha ok & S EEJQ%;E d,ﬂg?]
gglrts by rmssggto P@%' partgnt?%ﬁrmss and nost preferably
80 arts by mass t0,.120 mass Wi th respect to

BBl pORaet, SREsiomEit bR SR o ek olubps Pesrseton-

The dlsper3|on is prepared by dispersing toner

Gueleriliy beingdiguid) oe bemg Lididival byheatiind), dddechba Refter is added

solution is dispersed in an aqueous rredl um a

0 BPEBaq% PRETERlrbiBh R, BRN O AR us

articul arIy limted and mpy be sel e_cted
ersion of the resin fine particles; {4) a preparation method of aqueous

dispersion of the resin fine particles, in which a resin, previously prepared by
polymerization method which may be any of addition polymerization,
ring-opening polymerization, polyaddition, addition eomdensation, or
condensation polymerization, is pulverized by means of a pulverizing mill such
as mechanical rotation-type, jet-type or the like, and classified to obtain resin
fine particles, and then the resiu fine particles are dispersed in an aqueous
nuﬂhnninthePHHEmweufanaﬂmnﬂwysdﬁmnddkmEnﬁngagnnhthmﬂhy
obtaining the aquecus dispersion of the resin fine particles; {5) a preparation
method of aqueous dispersion of the resin fine particles, in which 4 resin,
previously prepared by a polymerization method which may be any of addition
polymerization, ring-opening polymerization, polyaddition, addition

condensation or condensation polymerization, is dissolved in a solvent, the
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from known nedi uns such as water, water-m scible
solvent, and a conbination thereof O these, water is
particularly preferable. 5 The water-mn sci ble sol vent
is not particularly limted, provided that it is
mscible with water, and exanpl es thereof include

al cohol, dine thylformarrude, tetrahydrofi'ran,

Cel | sol ves, | ower ketones, and the |ike. Exanples of

al cohol include nethanol, isopnpanol, ethylene gryeol,
obtained e soletioErcappioess] iofthe v ofkeetdside thexreby dbtain resin
acetone, nethyl ethyl ketone, and to the like. These

_ » . o 2 I
RIS 2o RBR 1AL ol R Al s b BLGS-GLEH
while stirring. The nethod faqr dispersion is not
agRPeYsIgpeium 1 theinresensy of am prijarssalested dispersmegagentwn
di spersers such as | ow speed-shear disperser, _
thbﬁhy%ﬁ@@ﬁnﬁhﬁ@hqﬁécﬁ@%ﬁ%hﬁhfﬂie'r@ﬁnﬁn%ﬁﬁ&ﬁﬁ&% g ph?
ressuzej et disperser, Supersonic disperser, and the
Like. O these,. high-speed-shegr, di sperser i.s : .
svREROp metiRL L ttops Bispersignnlthe BiR GRe PeTefym which a
particle dianmeter of the dispersing elenent (iilspot)

resinpErewiotblyprepared ¢ aqiolymetization Reikyd, @hicihe sy bbeny of

hi gh- speed shear disperser is used, conditions like in

taafid (L di [Si ti [.SDEr Sia0Ny 1:.: .

BRI, FREPeRibel s R PBRign adaition

limted and may be adjusted accordi ngly. However,
ghaadensation polwherigdtion, is disolyed ing BdveddWhp m

and nore preferably 5,000rpmto 20,000rpm The

oB iSRG Sl edlitith isSuBjeicd 18 Pricipitdtiin by Sddifly 3 pBbPSIIFshe or

for batch nethod. j " The dispersion tenperature 1s

r.ef erably QC t 50C and r referably 40C to 98C
Atz W%m%éwfﬂcﬁ%tg%%ﬁﬁge sgrenbialy e s
nore 5 easily carried out at a high dispersing
theeppeobibin ssn fine particles, and then the obtained resin fine particles are

dispersed in an aqueous medium in the presence of an arbitrary selectad
dispersing agent, thereby obtaining the aqueous dispersion of the resin fine
particles; (7) a preparation method of aqueous dispersion of the resin fine
particles, in which a resin, previously prepared by a polymerization mathod,
which may be any of addition polymerization, ring-opening polymerization,
polyaddition, addition condensation or condensatton polymerization, is dizsolved
in a solvent to thereby obtain a resin solution, the resin solution is dispersed in
an aqueous medium in the presence of an arbitrary eslectad dispersing agent,
and then the solvent is removed by heating or reduced pressure to thereby
obtain the agueous dispersion of the resin fine particles: (8) a preparation

method of aqueous dispersion of the resin fine particles, in which a resin,

88
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An exenpl ary manufacturing process of the toner
aceirding to the first and second aspects of the
invention in which toner is manufactured by producing
adhesi ve base material in a formofpartides is

descri bed below. In the process in which toner is
manuf act ured by produci ng adhesi ve particles, aqueous
medi um phase, 10 base material in a formof a
preparation of an a preparation of toner solution, a

i Pt ; _
preisndy pespaebd By 8 polythativatn medbl] SRicRks méﬁggﬂ%% .

medi um and ot her processes such as synthesis

lﬁé@ﬂggen; %rﬁﬁg&ﬁ%gpg! ng corr_p%w reactlve en

Croup-cont ai ni ng conpound, and the like, for exanple.

tandaneatior preaidensativn pudyraetizatithy is dizpiagan aoleat td (Hereby
exanpl e, done reS|nhne articles in the by dlsper3|ng

unt. res
ARG SR TR o] BRBARY Rtp 2 BN cthen e DfliRe
adj ust ed accordlngl and it is preferably 0. 5% by
thepywatan is Efddﬂdéﬂ( theptesin shhatiqr spwertatindewreqfhase

boner sol ution nmay be done by dissol ving and/or 20

EhheREIbS bRfliRBRon BleRER ‘lftaﬁﬂﬁé;t cgf.‘ab 81|'$E¥f§fcﬁ:ﬂﬁ'ih resin

gr oup- contalnln; conpodﬁ% re g%%% pg¥y Fihereor .

gﬁlorﬁ h rel easi ng agent, charge controlling agent
ified polyester resin, and the like in the

organic solvent. 92 - - ---- ------- " Chese toner

mat er i Bkamplaaitonaantirdéndel Rl theftpahi '@&h[ﬂ/ﬁsb&ts afthe

active hydrogen group-containing conpound may be

B oA R ER Yaler Tufge af%qf‘éﬁ@i]a’%ww“ﬁﬁ%&ﬁ?@

medi um i n the aqueous nedi um phase preparation,

SWEenFipp HeYmgnisatiom nethod, emulsion-aggregation meﬂmd,
emulsion-dispersion method, and the like. The toner is preferably produced
hy dissolving the toner material containing an active hydrogen
group-containing compound and a polymer reactive with the componnd in an
organic solvent to prepare a toner solution, dispersing the toner solution in an
aqueous medium so as to form a dispersion, allowing the active hydrogen
group-containing compound and the polymer reactive with the compound to
react so as to form an adhesive base material in the form of particles, and
removing the organic solvent.
~Thner Solution-

The toner solution 1s prepared by dissolving the toner material in an
organic solvent.

--Organic Solvent--
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5 the aqueous nedi um phase together with toner

sol uti on when toner solution is being added into the
aqueous nedi um phase. The preparation of dispersion
may be carried out by erulsifying and/or dispersing
the previously prepared toner solution in the
previously prepared aqueous nedi um phase. At the tine
of ermul sifying and/or la dispersing, the active
hydrogen group-contai ni ng conpound and the pol ymer

r eact i1\ne onganic stleentorpotpartenaruipnided aud nuaydheoselatidn

and/or crosslinlcing reaction, thereby form ng the

%%&%Fm%ﬁg a orenentléﬁﬂﬁﬁ%hea nn%m¥ﬁigﬂﬁso yestéﬁy |Ee

forne exa le, b emul si fyin and/or
Sﬁpﬁ@ np ! (51)6 % a ikverpgzanie solvent s a

pol yner reactive MAth t he conpound (e.g. isocyanate

vl oR@ARicHNehg PbBIERY mﬁﬁ)ﬁmm il 88ms of easy

aqueous medi um phase toget er wwth the active

oup- cont aini n $
kAo Phe TGO b Hnioh” aRG o Bipdies et afs thluene,
hydr ogen group -contalnlng conpound and the pol yner
xylemet benzent, chrhiicndetrachloride, methyR@eshhjrizie; £&-dichlorcethane,
el ongation and/or crosslinking reaction in the aqueous

MRioR g%)” f toner
]gg E@lon |ﬂihﬁé aqueous ﬁ% un1pre |0U§§REE%%ggemnth

t he act.ive hy rogen group-containing 93 conpound to
dicdprogthy 1vlaerdateh ehylagsetate; meshyhathpbleetone, methyl
gr oup- contalnlng conpound and the pol yner reactive

iNibulfylt ok BRAURE 18  AShEl LR sbRefl0 Bdakho

crosslinking reaction in the aqueous nedlun1 phase’

ot SR = L Tlor o BB P B ¢ tho% ni ng

conmpound i s sequentially added thereto so as to form

tetrachipede aompredmcbldend flrcheamhirecelhyd ragate is more preferable.

gr oup- cont ai ni ng
These solvents may be used alone or in combination.

The used amount of orgame solvent is not limited and may be
adjusted accordingly. It is preferably 40 parts by mass to 300 parts by mass,
more preferably 60 parts by mass to 140 parts by mass and most preferably
80 paris by mass to 120 parts by mass with respect to 100 parts by mass of
the toner material.

-Dispersion-

The dispersion 1s prepared by dispersing toner solufion in an aqueous
medium,

When the toner solution ig disper=ed in an aqueous mediurm, a

dispersing element (cilapot) is formed in the agueous medium.
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conmpound and the polyner reactive with the conpound
are subjected to elongation and/or crossliul dng
reaction at an interface of dispersed particles in

t he aqueous nedi um phase. In the process (3), it
shoul d be noted that 10 nodified polyester resin is
preferentially fornmed on the surface of manufacturing
toner particles, thus it is possible to generate
concentration gradient in the toner particles.

Qﬁqﬁ ufaction for formng adhesive base
materi a enuIS|fy|ng and/ or dispersing is not

part|cularly limted and may be adjusted 15
accor dilhgrguegusimedivonisines padiculdrhabimibed andonayybanselected

gr oup- cont ai ni ng conpound and the pol ynmer reactive

ol lchéon RRAHE duc sS4 hf&b%vgté{g%%ba g gﬂ%ﬂdsa eombination

preferably from 10 m nutes

ef e ﬁ E} rom2 _hours to_ 24 hours, A suitable
Eﬁ%t@? fﬁé‘ﬁe‘i"ﬁ fesieparticylaivprfargbler om 0C to  150C
and nore preferably from40C to 98C. 20 Asuitable

f or mat The watet féscibls aev&Eita neOpirticmang ohieed Proviled that it is
reactive wth active hydrogen gruup-containing

i R R

is, 94 for exa e, a process in which the toner
] ef, lowartletenes, and the ldies such as the
pol ymer reactive mﬁth the active hydr ogen group

- cont ajaph,Agle %%%g?ﬂ&ﬂu e gryco
-contalnlng po yester prepo yner g ora L and
rel easi agent, charge controllln agent

e 1 Eg’ﬂ’fﬁli‘?— Kefopesnpeluge pee tm%tbeletthslslmtqw and

and/ or dispersed in the organi c solvent, is added in
thdilagueous medi um phase and di spersed by shear
force. The detail of the dispersion process is as

g?i;;:ﬁﬁ%ﬁ%§§% “%%ﬁ%?i ar|n disnsgsion, a

It iz preferable to disperse the toner solution in the aquecus medium
while stirring.

The method for dispersion is not particularly hmited and may be
selected from kmown dispersers such as low-speed-shear disperser,
high-speed-shear disperser, friction disperser, high-pressure-jet disperser,
supersonic disperser, and the like. Of these, hich-speed-shear disperser is
preferable, because it is capable of controlling particle diameter of the dispersing
element {ailspot} o be within a range of 2 ym ta 20 po

When the high-speed shear disperser is used, conditions like rotating
speed, dispersion time, dispersion temperature, and the like are not particularly

limited end may be adjusted aceordingly.  However, rotating speed is
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order to stabilize the dispersing el enent (oi

droplets fornmed fromtoner io solution) and sharpen
the particle size distribution while obtaining a
predet erm ned shape of the dispersing elenment. The

di spersing agent is not particularly Iimted and may
be selected accordingly. Exanples of dispersing agent
i nclude surfactant, water-insol uble inorganic
dispersing agent, polyneric protective colloid, and 15

ﬁcﬁgﬁf%%}gg exanpl esﬁgmﬂbﬁ?ﬁact ant i's rmsty %%%Izg%m'

'Ejﬁa | es. of _surfactant. i.nclude anionic surfact ant ,
rgion time s ppeferably Qrlraimuge tq 5 minubesfor hatemehnd.

surfactant, and the |ike. Exanples of anionic

T digsdraioh teiﬂpbmiamaia loyifeaE 0 PO mdagbi proferakle

salts, u-olefin sulfonic acid salts, phosphoric acid

T a0 bkt A58, P oo mor

Exanpl es of anionic surfactant having fl uoroal kyl

E@Ed‘.ﬂ palm"d mn:tsatfd bighadibperkiny teffpegature: - - - - - - L -

--- --- carboxylic acid having 2 tolD

car bo
perfuorooct ulf}?%ﬁﬁlcﬁ]ﬁ%ﬁ%ny fftin é U theiofiQ0L Mlding o the first

sqdi um 3- (orrega f 1 uaroal kyl (Car bon nunber 6
ang;sevand Aspects ok the ipreniwminwhbish tomeris mpnudantarmddwe,
sodi um3 tome ga-f |l uoroal kanoyl (Carbon nunber 6 to

e Bike MatdriRl ARADASHFHARRIS is described below.
fl uoroal kyl (Carbon nunber 11 to 20) carboxylic acid or

qg; alcglfl. ga%( L ea%}on%ggsoglgﬁx}ﬂ% UIEE%?’ o u[:?rriggdltie?swe
base material in a form of particles, 2 preparation of an aqueous medivm phase,
a preparation of foner solution, a preparation of dispersion, an addition of
aqueous medium and other processes such as eymthesis of active hydrogen
group-containing compound and reactive prepolymer thereof or synthesis of
achive hydrogen group-eomtauung compound, and the like, for example,

The preparation of aqueous medium phase may be, for example, done
by dispersing resin fine particles in the aqueous medium. The amount of rezin
fine particles added to the aqueosus medium is not imited and may be adjusted
aceordingly and it is preferably 0.5% by mass to 10% by mass, for example,

The preparation of toner solution may be done by diasolving and/for
dispersing toner materials such as active hydrogen group-containing compound,
reactive polymer thereof, colorant, releasing agent, charge controlling agent and

unmodified polyester resin, and the like in the organic solvent.
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metal salt thereat perfluoroal kyl (Carbon nunber 4 to
12) sulfonic acid or netal salt thereof,

per| | uorooct anesul foni c acid di ethanal am de,

N- propyl - N- (2- hydr oxyet byl ) per fl uor ooct anesul f) ne

am de, perfluoroal kyl 10 (Carbon nunber 6 to 10)

sul f oneam depropyl tri met hyl ammoni um sal t,

perfl uoroal kyl (Carbon nunber 6 to 10) -N&e

t hyl sul fonyl glycin salt, nonoperfluoroal kyl (Carbon

nunber to, 16) et hyl. phosphate ester, and th like, .
Exanpl es*8t toug Py&g\';a%ﬂrﬂaﬁwﬂlmﬂrg&waﬁlﬁmdmthame
contai ning fluoroal kyl group are: Bunion S-111, S-112

drydrgeh oy chistahiingtassoud maibe adds 6d Pdnddbidid=95,
FC-98 and FC-129 by Sumtono 3M Ltd.; Unidyne DS-101

- LKl ndustnries. .Ltd ;. Megafae,F-110
ey ipdcdigt ¥onbh i s PR e by iR b AP
and _Chem cals, Inc.; ECTQP BF-102, 103, 104, 105,
medinguig Ahe ageRus 3asliumatiasze podpamaton 04 thay Dbk bk edded into
Products Co.; Futargent F-100 and F150 by Nees Co_ 20
EK@B@&&%S%e&&h‘ﬁﬁh@t@gﬁfﬁ&%ﬂﬁ%d&é{ﬂﬁﬁﬁn@{ﬂeﬂ%ﬁ dolutipn js
surfactant, quaternary ammonium salt surfactant, an
gh.e Iidggﬂ_Exgggl es of anj.ne _salt surfactant include

PR A pioday pauenws medivmRaseat ty add derivati ve,
96 i polyam ne fatty acid derivative, imdazoline, and

the |ifhe phxearalion of Hispaitase bia e @ftRHiowi by ulsifying
surfactant include al kyltrinmethyl amonium salt,

A O W MR

salt, benzethoniumchloride, and the 5 |ike. Among
prenved protesanbdivex phpses Al thegimenf smudsfang ang/oor
tertiary aliphatic am ne acid having fl uoroal kyl

AR g ) .
gjés?féfhd’é?’ot??%f‘b%}égr b%nﬁﬁgﬁ%er g to1g;HJﬁﬁjlu{]lﬂ%ﬁlat@la polymer

reactive with the compound are subjected to elongation and/or crosslinking

ol

reaction, thereby forming the adhesive base material.

The adhesive base material (e.g. the aforementioned urea-modified
polyester) is formed, for example, by (1) emulsifying and/or dispersing the
toner solution eontaining the polymer reactive with the compound (e.g.
isocyanate group-containing polyester prepolymer (A)) in the agueous
medium phase together with the active hydrogen group-containing compound
{e.g. amines (B)) so as to form a dispersion, and then the active hydrogen
group-containing compound and the polymer reactive with the compound are
subjected to elongation and/or crosslinking reaction in the equeous medium
phase; (2) emulsifying and/or dispersing toner solution in the aqusous

medium previously added with the active hydrogen group-containing

93

ER T R LT

- BRI TRIEL A L

el iut Yo S

[' ] =7 = el L



10

15

20

sul f oneam depr opyl tri net hy] ammoni um sal t,
benzal | conium salt, benzetonium chloride, pyridiniurn
salt, imdaanliniumsalt, and the |ike. 10 Specific
exanpl es of conmmercially avail abl e product thereof are
Surflon S-121 byAsahi dass Co., Frorard FC135 by
Sumtono 3M Ltd_, Unidyne DS-202 by Dail dn

I ndustries, Ltd., Megafack F-150 and F-824 by
Dai ni ppon I nk and Chem cals, Inc" Ectop EF-132 by

cohe 81 o erG &mﬁé’rﬁiﬂxﬁ@iﬂ'ﬂﬁhﬁﬁ:ﬂ@ Q.Ehvfflﬁcg[%g?ﬂa Neos Co.

15 Exanpl es of nonionic surfactant 1nc tty acid
am de der.i vat | ve, 51? dric al cohol derivative, and
EHEPIPR qlymer seagtiverwith the eompeund are

al ani ne, dodecyl di (am "oet hyI )ol
siihdm{ytcmﬂnngﬂhdnyﬁﬂ&ibﬁ Icfbsshlhkﬁtighiéh&hd&ﬂi ﬂﬁhﬂiﬂc&ﬂﬁﬁﬁcﬁ'ﬁ?n
bet ai ne, and the I | ke 20 Exanpl es of

L ) AR AR G i 8005 o BLEGRE o B b um,

oxi de, colloidal sil | ca, { hydroxyl apatite, and the

agtwe . h?dﬂ@mhssmutamm%mpmmimlseqmmmll}odm&uddhafﬁn 50

acids, (neta) acrylic nononers havi ng hydr oxyl group,
34 bR 2 thén &ﬁﬁﬁﬁﬁ% -dWini

al cohol &an crgnﬁloﬁﬁg v?;%'g'&car o ,p %ﬁt%lgmg
conmpounds or n?thylol conpounds thereof chl ori des,
GHB%HBHW& aprsaeiive Wil thacanprundagsrsubjentedio

het erocyclic rings thereof, polyoxyethyl enes,

deigationsarloradsslidiing kbR TR BSe®icARBiorad pilficles
acrylic acid, nethacrylic acid,

m the aqueous medium phase. In the process (3), it should be noted that

modifted polyester resin is preferentially formed on the surface of

manufacturing toner particles, thus it is possible to generate concentration

gradient in the toner particles.

Condition of reaction for forming adhesive base material by
emulsifying and/or dispersing is not particularly limited and may be adjusted
accordingly with a combination of active hydrogen group-containing
compound and the polymer reactive with the compound. A suitable reaction
time is preferably from 10 minutes to 40 hours and more preferably from 2
hours to 24 hours, A suitable reaction temperature is preferably from 0°C to
150°C and more preferably from 40°C to 98°C,

A guitable formation of the dispersion containing the polymer reactive
with active hydrogen group-containing compound (e.g. the isocyanate

group-contaming polyester prepolymer (A)) in the agueous medium phase is,

g4
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a-cyaneacrylic acid, a-cyanonethacrylic acid, itaconic
|

acid, crotonic acid, fumaric acid, malefic acid,
mal ei ¢ anhydride, and the like. 10 Exanpl es of (neta)
acrylic nmononers havi ng hydroxyl group include

B- hydr oxyet hyl acryl ate, 6-hydroxyethyl nethacryl ate,
O hydxvxypropyl acrylate, B-hydruxyprapyl

net hacryl ate, y-hydroxypropyl acrylate,

y- hydr oxypropyl nmet hacryl ate, 3-chl oro-2-hydr oxypr opyl

36 daMle, a BrocRbOiPwhidhY HeQUKEF Q:ﬂﬁtim%gﬂl%ﬂ'ﬁééﬂ 4t toner

di et hyl enegl ycul nonoacrylic ester,

di et hyl enegl ycol nonet hacrylic ester, glycerin
AP LRI R R B dogsst o
N-net hyl ol acryl am do, N-methylol methacrylam de, and

heug -tdetaining iphesund (8 e iddgaifle @oupldRtAnky pilfkter

al cohol include vinyl nethyl ether, vinyl ethyl

St U0, B SRH S5, SRS el Bl

group include vinyl acetate, vinyl propionate, vinyl
vomodafies] pelyesteh endthe likefhabptedisef]lvedrdd/oe dispersd @rthe
nmet hyl ol conpound t hereof include 98 acryl am de,

] is i i ChCh. OF
o Lo 23 B e ) ol i WS A5 e
incl Li_de acrylic chloride, nethacrylic chloride, and
F]iqfé"ﬂ pre. dThedekl abtherdinparsivs preeess is as depuibedmbove.
havi ng nitrogen atomor heterocyclic rings thereof

e s o g,y
BeY %‘X&%ﬁ%&%’ﬂ%sdié&%&dgeel%i{?ﬁle&rﬁﬁe%] fiirmed from toner
solution} and sharpen the particle size distribution while obtaining a
predetermined shape of the dispersing element.

The dispersing agent is not particularly limited and may be selected
accordingly.  Examples of dispersing apent include surfactant,
water insoluble inorganic dispersing agent, polymeric protective colloid, and
the like. These may be used alone or in combination. Of these examples,
surfactant is most preferable.

Examples of surfactant include enionic surfactant, cationic surfactant,
nomonic surfactant, ampholytic surfactant, and the like.

Examples of anionic surfactant include alkylbenzene sulfonic acid
salts, a-olefin sulfonic acid salts, phosphoric acid ester, and the like. Among

these, an anionic surfactant having fluoroalkyl group is preferable.

Examples of anionic surfactant having fluoroalkyl group include fMvoroalkyl

95
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pol yoxypr opyl'ene, pol yoxyet hyl ene al kyl am ne,

pol yoxypropyl ene al kyl am ne, 10 pol yoxyet hyl ene

al kyl . am de, pol yoxypropyl ene al kyl am de,

pol yoxyet hyl ene nonyl phenyl et her, pol yoxyet hyl ene
| auryl phenyl et her, pol yoxyet hyl ene stearyl phenyl
ester, pol yoxyethyl ene nonyl phenyl ester, and the
i ke. Exanples of ceIIquses i ncl ude et hyl

ceIIquse hydnxyet h cel l ul ose, hydroxypr opyl
éénil rarbonmtpmsiaengfab pakt shersot, disodium

disperS|on a dlsper5|ng stabilizer nmaybe enployed as

R A

8698 ned il
aci d-sol ubl e or alkallsoluble

SR LSBT B8 i e B BRRS e S of vec

by acid such as hydrochloric acid, and then washed

sedivm - Sefoare gﬂfﬂlﬁﬁﬂ@ﬂﬁﬁﬂlaﬁﬁnbﬂuﬁwﬂﬁm BENeethiyarh®io}
removed f omparticles. In the preparation of

e D R R S e

catalyst is, for S exanple di butyltin | aurate,
mitiol ealt thereph Maﬂtmruaﬂwl(ﬂaehtbn nembEng torlgl nixbospliv eeidl or
is renoved fromthe obtained dispersion (enulsified

oS¢l £} thekR6E, Ffﬁw baﬁ%rl %?ﬁ{}} wille '

out, for %xan'g [% ( %WI ng¥%ert%)hlgg ﬁﬁ?%%gﬁﬂr

tenperature of the dlsper n_is. raduall i ncreased,
rasTabenlt Hisrspl aabiosBr-pbResnlivnia s 55

conpletely evaporated and rennved, (2) enmul sified

mmﬂ—@hymw%ewmmﬁﬁmﬁiﬁe@?&ﬂd&mﬁ

wat er -i nsol ubl e organic solvent is conpletely

CHRR Rlefbo PP ke O FueabfRinbubamhiRmagongo s
evapor at ed and reaned si_mul t aneousl y.
perfluoroallyl {éa:bun number 6 te 10)-N-ethylsulfonyl glycin salt,
monoperfluoroalkyl(Carbon number 6 to 16)ethylphosphate ester, and the
like. Examples of commercially available surfactant containing fluoroalkyl
group are: Surflon 5-111, 8-112 and S-113 by Asahi Glass Co.; Frorard FC-93,
FC-85, FC-98 and FC-129 by Sumitomo 3M Ltd.; Unidyne DS-101 and
D)5-102 by Daikin Industries, Litd.; Megafac: F-110, F-120, F-113, F-191, F-812
and [-833 by Dainmippon Ink and Chemicals, Inc., ECTOP EF-102, 109, 104,
105, 112, 1234, 123B, 3064, 501, 201 and 204 by Tohchem Products Ca.;
Futargent F-100 and F150 by Neos Co.
Examples of eationic surfactant include amine salt surfactant,

quaternary ammonium salt surfactant, and the like. Examples of amine

salt surfactant include alkyl amine salt, aminoaleohol fatty acid derivative,
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10 The circularity of the toner ran be controlled by
the strength of liquid stir ing before this renoval
of organic solvent and the tine for renoving the

sol vent. Wen the renoval of the solvent is slowy
performed, the shape becones near to perfect sphere
and the circularity increases to 0.980 or nore. Wen
the stirring is perfornmed vigorously and the renoval
of the solvent is 15 perforned within a short period

[ - -Jpaven or i rhkequl and
9 hlgﬁa%:ﬁ?\g lﬁ ﬂfl & yq%ecr %@g@dﬁz@?%é”fi&hﬁ@%o. %’e‘qﬁ?%‘%{
emul sified liquid, obtained after enmu Isificotion and
ana PrpanbAnmeT N Tesl b eardactant nefuderal ki rinethy] wnneiing

subjected to an extenS| on reaction, is stirred wwth a

ﬁ}rta St réllrﬂr% ank durl ngrem%ﬁgﬁﬁr@m&e so?@gﬁlﬁ‘ ‘}%‘9[?%311%

I S .qossi bl e t qQntral the C|rcular|ty|nara e of
BYHsHupm @g‘ﬂﬁ eaefﬂ:'@nben@blmc%eanﬂyhe

occurrence of vol une shri nkage during formation of

liket i Ahemgdhesd, prelbralle ekemplelard privhing s&ﬁﬁﬂ&iﬁm tertiary
cont ai ned therein, and the 100 iq shape can

FRRRRL Pl bt . eﬁ%ﬁo%é“ﬁ&a@%@néf e

i's one hour or nore, |gnent beglns to aggregate,
amaririym walt srechy roadkyMGlanben apadiet Gao10)
resi stance. The enulsified dispersion is sprayed in a

gg?”\iﬁétﬁfmu S corrprﬁgt%trl evapﬁ%ﬁe@anﬁgﬁovﬁ%ﬁmﬁm t he

droﬁl e% a?vgef orm.t one;_’gﬁartl cl esrgg.glqgalbaw

evaporat ed and renoved. Generally, the dry atnosphere

Spdobfic svingpled bEoothmipeksll Avaitalle dedbas-121

gas, such as air, nitrogen, carEon di oxi de or

PR R PR TR B3 bt el N A L esRe b saon

boiling point of the solvents used. A short-tine
by Batlan dndwitries alsdor My esifaick F-150 aed 7824 by Dainippow bak ynd

kil n can
Chemicals, Inc,, Ectop EF-132 by Tohchem Produets Co., and Futargent

F-300 by Neos Co.

Examples of nonionic surfactant include fatty acid amide derivative,
polyhydric aleohol dertvative, and the like.

Examples of ampholytic surfactant include alanine,
dodecyldi(amincethylglycin, dioctylaminoethyDglycin,
N-alkyl-N,N-dimethylammonium betaine, and the like.

Examples of water-insoluble inorganic dispersing agent include
tricalcium phosphate, calcium carbonate, titanium oxide, colloidal silica,

hydroxyl apatite, and the like.
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provide toner particles with intended quality Wen the
particle size distribution during enulsification and
di spersion is wi de and washing and dry treatnent is
carried out keeping the particle size 15

di stribution, the particle size distribution can be -
adj usted by classgying into desired particle size

di stribution. Once organic solvent is renoved, toner
particles are formed. Ube toner particles are

t henpEgasgdek of fdlymesib pRatedlivé adloidace hdis, (heta)abndic

then Inner d maybe classified as necessary particles

ng% cl a33| fi Cﬁl%qllmn ' for L?e'LPJZO Ca[gé{a%?}‘t]%ﬁEem of

t her eby renovi ng partlcles in the solution.
viniyl edandio]l amd gompbnend hasiaigfdm:hmi}d IR, tm:iiarcnt:e)dunda of S
after toner partl cl es are obtai ned as powder

'ﬁg% %gﬁ%b?o m XI n %dﬁﬁhﬂbf“ cllt'cg% su&%rtkl&gmrghamg

col orant, releasing agent, charge controlling ent,
nglrpuen e pebeigmaalic W&éhﬂrﬂﬂfiw wélg uloses, and
particles such as rel easing agent falling off fromthe
tpdhk@ce of the toner particles. Exanples of the nethod
for inparting mechani caI irrpact include a nethod in

whi ch_an i act i's 1

by rotating.a bl ade at. )
g ERBRIEE 6t o SR AR WAPGHanadipadicthgetie  acid,
i mparted by introduci ng the m xed particles into a
clryghesgele dddwrandnamediaerdicamgd, heasspde cenf, éfveorfit owid,
so as to make the
fumaric acid, maleic acid, maleic anhydride, and the like.

Examples of {meta) acrylic monomers having hydroxyl group mclude
B-hydroxyethyl acrylate, B-hydraxyethyl methacrylate, B-hydroxypropyl
acrylate, B-hydroxypropyl methacrylate, y-hydroxypropyl acrylate,
y-hydroxypropyl methacrylate, 3-chloro-2-hydroxypropyl acrylate,
3-chloro-2-hydroxypropyl methacrylate, diethyleneglycol moncacrylic ester,
diethylenaglycol monomethacrylic ester, glycerin monoacrylic ester, glycenin
monomethacrylic ester, N-methylol acrylamida, N-methylol methacrylamide,
and the hike.

Examples of vinyl alcohol or ethers of vinyl aleobol inelude vanyl
methyl ether, vinyl ethyl ether, vinyl propyl ether, and the like.

Examples of ethers of vinyl aleshol and compound having carbaxyl

grceup include vinyl acetate, vinyl propionate, vinyl butyrate, and the like.

Examples of amide compound or methylol compound thereof include

98
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particles to clash with each other or to nmake the
conposite particles to clash 1o with an inpact board.
Exanpl es of device enployed for such nethod are

angm || by Hosokawa M cron Corporation, nodified

|-type mll by N ppon Pneumatic Mg. Co-, Ltd to
decrease crushing air pressure, hybridization system
by Nara Machinery Co., Ltd., kryptron system by

Kawasaki Heavy Industries, Ltd., automatic nortar,

ALEY liidb] J@thakRy T de0 iRloRtdnRbofid difide e, A%TAHY L
to one of the first and secon spects of t’he

invention is.not particularly limted and nay be

§@W€E éﬁﬁékéékpng For exanple, the coloration is at

| east one selected fromblack toner, cyan toner,

magent Bxhoipies ciililorfldsdneTudB QbrfRChlr O md ARk licShloride,
obtai ned by appropriately selecting the colorant to

be nt.ai ned therein- It is preferably 20 a color
Fgﬁéﬁghﬁfbveloper) The devel oper of the invention at

| east contains the toner according to 102 one of the
first Bmampbsofdnespelimenfortdpolymees biacinganitrolsn Gogh or
contains other appropriately selected conponents such

] -] ] vel oper..ran be
e P Pl R il ool g RS BOROASR,
devel oper. However, the two-conponent devel oper is
ppidvlsne ains, and thehlsied 1ife 5 span when the
devel oper is used, for exanple, in a high-speed

Pri nt CExiiples of polydSPeURITorled indlfidé REBYRIRPong! T ecent

i nformati on processi hg Speed. The oné-conponen

devel oper wsing,the toner o e.invention exhibits .
P EoRRR iR, et Rdohe Allv laaine, BpSourBREFSmo Hidamine,

toner inflow out[ow, and the toner fihn% a to the

payetyephylgne allydamide, pobrokpsioppleti dibylaimdatimldeethylene

menbers 10 such as bl ades for reducing toner |ayer

hOABRESAeBef llFERbthy AR Bl RHRAPSH Yolvoxyethylene

stearylphenyl ester, polyoxyethylene nonylphenyl ester, and the like.

Examples of celluloses include methyl cellulose, hydroxyethyl
celhulose, hydroxypropyl cellulose, and the like.

In the preparation of dispersion; a dispersing stahilizer may be
employed as necessary.  The dispersing stabilizer is, for example, acid-solubla
or alkali-soluble compound such as calcium phosphate, and the like,

When dispersing stabilizer is employed, calcium phosphate is dissolved
by acid such as hydrechloric acid, and then washed with water or decomposed
by enzyme, etc. to be removed from particles.

In the preparation of dispersion, a catalyst for the elongation and/or

crosslinking rerction may be employed as necessary.  The catalyst is, for

g9
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excellent and stable developlng property and |nages
over longterm wuse (stirring) of the developing init.
The two-conponent devel oper using boner of the

i nvention exhibits Iess fluctuation in the toner
particle dianmeter after toner inflow outfow for

prol onged periods, and the excellent and stable

devel opi ng 15 property can be obtained after stirring
in a developing unit for prolonged periods" The
mmmnﬂeﬁMan&nk#uaEr@uﬁahthMHMﬂamﬂdndﬂﬁay be

sel ect ed aeoordlngly It IS preferably t he one havi ng

a COfﬁlﬁQﬁ%ﬁhé i&@% @ﬁm& (Emulsify
nater 0 The core naterl i'S not part ﬁﬁiu ed

and may he selected from ] nown naterlals For
sb;etaﬁm ﬁ‘h tg oFgaTaRsalyRNLAS Grrried eyhdeesample.dt them

(Mh, Sr) materials, nanganese, nagnesium (M. 'Ng)

fﬂmivﬁhjgah@:hﬁ@tthété[hﬁ&a}uml@@l@ﬂﬁp&fsﬁh eRHualtly HMrkased,

nagnetlzable mat eri als such as iron powder (Ioo emul g

- B SR 2t Bt e comle G pomiipt s o o

i mage density. Weak magneti zable materials such as

remppet; (2) anvwisifieBdispeZsiyn imdpeayed in o &6 stmakphdro ad@ the

enul g) are preferred in terns 5 of reducing the

B o R PR Bl Ry BBl 8 Rolhell fromy

i mage quallty These may be used alone or in
lnksttp dorm foner pasiiclere Whaletiqubeusilisprrsiog agent isewaporaled,
average particle dianmeter (Dowel) of the core

afirBhiodbd sitndlffleatapl Y 10 pmto 200 pm and nore
preferably 40 pin to 16 10011m

The circulanty of the toner can be controlled by the strength of liquid

stirring before this removal of organic solvent and the time for removing the
solvent. When the removal of the solvent is slowly performed, the shape
becomes near to perfect sphere and the circularity increases to 0,980 or more.
When the stirring 1s performed vigorously and the removel of the solvent is
performed within a short period of time, the shape becomes uneven or irregular
and the circularity decreases to 0.900 to 0.960. When the emulsified Liquid,
obtained after emulsification and dispexsion m an aqueous mediumn, and further

by being subjected to an extension reaction, is stirred with a strong stirring foree

at a temperature of 30°C to 50°C in a stirrng tank during removal of the solvent,

1t 18 possible to control the circularity in a range of 0.850 to 0.890. This is
considered ta be attained by oocurrence of volume shyinkage during formation of

particles due to abrupt removal of ethyl acetate contained therein and the

100
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When the average particle dianeter (volune average
particle dianeter (Dna)) is less than 10 pm the
amount of fine powder in the carrier particle size
di stribution increases whereas nagnetizati on per
particle decreases resulting in the carrier
scattering. Wien the average particle dianeter is nore
than 150 15 gm toner scattering may be caused due to
the decrease of specific surface area. Therefore, for

P i B B0 i 80 i

insufficient. The resin material is not particularly
splvientcis watinnene lweirs elfghe diné isopme kovaver mesd, pigment begins to
accordlngly Jtenples of resin materi al i ncl ude Anino

EeRate, Rl e b of BILR b EE ot

pol ycarbonata resin, polyethylene resin, polyvinyl
f1uori Ehe@évlﬁlﬁegodwwm tte Aprayedl dor & diryr ahoesphere and the
pol yt nfi uoreet hyl ene resin, polyhesatluonpnpylene

astrinsdible BB EnOfs chkdpY PE {:M)!n the
nonomner, copolyners ofV|nyI|dene uorlde an V|n

fﬁ'ﬁééﬁﬁﬁg}ﬁﬁ%ﬁ§ﬁé%§'¥3§ﬁ suc as terpol gzr of dispersing

| uori de nmononer, silicone reS|n and the |ike. These
agantiven odwceaivaperated and eanbiodat CenerdlyFtaniyesmeéphere into
anino resin i ncl ude urea-formal dehyde resin, nelam ne

reS|n,, &géxy reS|ﬁﬁHg%§5¥ﬂgﬂé%ﬁ Sﬁﬂﬂﬁgﬁgog§9"‘de.:ﬂnngeﬂ

pol yvinyl_ . resin include acryl resin,
ompgtion Bass partiqulanm o ghoflopr heated otione the

pol yvi nyl acetate resin, ponV|nyI al cohol resin,

ik oPtHeVdoRent Balihe th 1;%.]3% Pt R BRHESsdents usod.

pol ystyrene reS|n |ncluga 1o poly esl n,
e e R LTI
chl ori de, and the |i ke, Exanples of polyester resin
pmeidedengraartitley wdtheineseledtqaiatite resi n and
When the particle size distribution during emulsification and dispersion

is wide and washing and dry treatment is carried out keeping the particle size
distribution, the particle size distribution can be adjusted by classifying into
desired particle size distribution

. Once organic solvent is removed, toner particles are formed. The toner
particles are then preceded with washing, drying, and the like. And then toner
particles may be classified as necessary.  The classifieation is, for example,
carried out by cyclone, decanter, or centrifugal separation thereby removing

parircles in the solution.  Alternatively, the classification may be carrted out

after toner particles are obtained as powder by drying.

101
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pol ybut yl eneterephtal ate resin, and the |ike. The
resin layer may contain, for exanple, conductive
powder, etc, as 15 necessary. Exanples of conduc ive
powder include nmetal powder, carbonblack, titanium
oxide, tin oxide, zinc oxide, and the Iike. The
average particle dianmeter ofconductive powder is
preferably Igrmor |ess. Wen the average particle
dianmeter is nore than 1m controlling electric

resi stRHRGHtARK BeherPathidledinte fjelte therixng S¥BpafBNedSuch
formed by, for exanple, dissolving silicone resin,-
eta,in a solvent to prepare a_coating sol ution, ]
A1 R FPISHERE Pt tharke an pERHLoRis n¢ Mschanioak c
of core material by known nethod, drying, and baki ng.
ihifpact, @bereby firevexting pastidés auphldsaslensing mgeiofil lirped Hfém the

i mrersi on, spray, and brushing, etc. The solvent is
no icularly,ldmted and may be sel ected
%E%%$§F§§ﬁ§?giﬁ§2 ‘es of solvent include tol uene,
xyl ene, netbyet hyl ket one, nethylisobutyl ket one,

eer us diAsimplisefdha mesthed brmpartikemeghatieal heipaciymnickide at

particularly limted and maybe done by externa

: . _ ’ - h
]?ﬁ%?ggg tEe %%E&%g#ng %lxedmeiecﬁégéb?%kﬁggggﬂ 0 %@da
elgﬁ%tic fyrnace, rotary electric furnace, burner or _
TREOPE R L iTapat anumpartadhy introdueme; the myaed paticlas into a
is preferably 0.01% by mass to 10 5.0% by mass. Wen

highEpedddlifv hnd Acddlcdd o Bvhd@isd of fHR: ARS kSis foaMBlke FRRY

not be forned uniformy on the surface of the core
nat-eri al en.it 1S re than . 0% by mass,..t.he. resi.n
rRatiEpe Rt Bisheat offe o b Pkn Rheoinetin pasai i

with an impact board. Examples of device emplayed for such method are

angmill by Hosokawa Micron Corporation, modified I-type mill by Nippon
Pneumatic Mfg. Co., Ltd, to decrease crushing air pressure, hybridization

system hy Nara Machinery Co., Ltd., kryptron system by Kawasald Heavy
Industries, Lid., automatic mortar, and the like,

The coloration of the toner according to one of the first and second
aspects of the mvention is not particularly limited and may be selected
accordingly. For example, the coloration is at least one selected from black
toner, cyan toner, magenta toner and yellow toner.  Each color toner is obtained
by appropriately selecting the colorant to be contained therein. It is preferably
a color boner.

{Developer)

The developer of the invention at least contains the tonar according to
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between carriers, and the uniformcarrier particles
may not be obtained. { Wen developer is a

t wo- conponent devel oper, the content of the carrier 15
in the two-conponent devel oper is not particularly
limted and may be selected accordingly For exanpl e,
the content is preferably 90, by nmass to 98% by nmass
and nore preferably 93% by nass to 97% by nass The m
dn9 ratio of toner to carrier of the two-conponent

RSt et o AU pRoc R, puionGR (5 b Fains of e

general . The devel oper of the invention contains the
appeprdedy sdiesigd comprpents sutteas (hersforemmhtivacd parier.  The
aspects of the invention and has excel |l ent offset

oo | ) - . L
PR aR K Whol Ol Babal P Ho IR B3 chinfonent deyeloper
d hi ggﬁ-qual ity i maags constant]y. The devel oper of

avRY &Rt bpicombenent develeney is pederabler i tarmeof impgoved life
by various el ectrophot ographi ¢ net hods known such as

epgnehia the AARIGRIRIARE] fof EYABR] Hfa hi}ARsERE BEtsr that
one- conponent devel opi ng, two-conponent “devél opi ng,

and the.ljke. .In particgular, the devel oper of the
SOl i Hpwratment of Meseatiloraation Warcher

process cartridge, inmage form ng apparatus, and inage
f or mi nfherendosnpdnent devalverhison: the deeafithethvehfhovkhibits |
10 ( I bnercontai ner) The toner container of the |

18 QA Rof BRI S5 fad O ARl % infS it oy
according to one © e firs %Efﬁ(f@gc%{nh&%@ g and the
the invention and/or the devel oper of the invention
¢veloping waller ar tea fusionef tonexontailieanéembers
limted and nay be selected from
such as blades for reducing toner layer thickness are absent, therefore providing
excellent and stable developing property and images over longterm use
(stirring) of the developing unit. The two-component developer using toner of
the invention exhibits less fluctuation in the toner particle diameter after toner
mflow/outflow for prolonged periods, and the excellent and stable developing

pruperty can be obtained after stirring in & developing unit for prolonged

periods. !
The carrier 1s not. particularly limited and may be selected accordingly:

It is preferably the one having a core material and a resin layer coating the core

T ST I PRI S Tl S |1

material.

pr———ne

The core material is not particularly limited and may be selocted from

known materials. For example, 50 emu/g to 90 emu/e of manganese, strontivm

(Mn, Sr) materials, manganese, magnesium (Mo, Mg) materials, and the like
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15 known containers. Preferable exanples of the

contai ner include one having a toner container body
and a cap. The toner container body is not
particularly limted in size, shape, structi+re or
mat eri al and may be sel ected accordingly. The shape is
preferably a cylinder It is particularly preferable
that a spiral ridge is fin=ed on the 20 inner surface
and the contained toner is novable toward di scharging

R0 probAed. I Highle thoandtisdife SRitERAls BAFH as ﬁﬁﬁbbﬁﬂemmhaﬁmfg

or entirely, serves as belloms The materi al

t oner, cont ai.ney__bod t ticylarl I|n1t d
Of GROTE), TABIRLIEATO\F ﬁ1§ﬁ9 %ﬂﬂ%ﬁnﬁmm

exanple, resins are preferable Annng resins,

of ehyerdigeipprepiiate m&hmtﬁn%e&smagumabwmwrﬁmm as

resin, polystyrene resin, polyvinyl chloride resin,

Ber s (Co QoS R oo e ¢St gorme
toner container of the invention is easy to preserve
cireflasinmtherithpast orhpitgconduiter sieratsingr isferning Heiaggetic

det achabl y nmounted on the process cartridge i mage

e Re AUl er Aot Ep oV IR ol TR AR e

The rocess cartridge of the invention at |east
SEIpcmbiBation. [ el ectrostatic i mage bearing
menber for bearing a |atent electrostatic inmage and a

devel qhergetipetpartitle deMed P (Volurhé virake phrticle diameter (Dsp)

el ectrostatic image on the |latent electrostatic imge

ﬂ?ﬁﬁ"ar%ﬂ: nb ’r E%%Pﬁ,ef@”ﬁt%r?&@nd further (lr:‘%gpdrﬂl)?s&}unm

transferring unit, cleaning unit,
100 pm.

Evhgnthearﬂﬁwgpmr&dedﬁﬁnmmrﬁmhnneawuugepaﬂ@ﬂedﬁnma&n
(Dsw)) is less than 10 pm, the amount of fine powder in the carrier particle size
distribution increases whereas magnetization per particle decreases resulting in
the carrier scatiering.  'When the average particle diameter 1s more than 150
um, toner scattering may be caused due to the decrease of specific surface area.
Therefore, for a full-color image having many solid parts, reproduction of the
solid parts in particular may be insufficient.

The resin material is not particularly bmited and may be selected from
known resins accordingly.  Examples of resin material include amino resin,
polyvinyl resin, polystyrene resin, halogenated olefin resin, polyester resin,
polycarbonate resin, polyethylene resin, polyvinyl flucride resin, polyvinyhidene

fluonde resin, polytrifluorvethylene resin, polyhexafluoropropylene resin,
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] 5 discharging unit and other units sel ected acoo
ingly. The devel oping unit at |east contains a

devel oper container for storing { the toner and/or
devel oper of the invention and a devel oper Taner far
carrying and trnsfe the toner and/or devel oper stored
in the devel oper container and may further contain a
| ayer thickness control nenber for controlling the 20
t hi ckness of carried toner |ayer The process cartridge

Qﬁpﬁ]ﬁ*ﬁeﬁ‘ﬁﬁ&ﬁﬁfﬂ&n@ghﬁuﬂﬂc 484 %%T%%gg}aﬁtﬁ‘,u Dph 5%‘@% vinylidene

variety of electraphotograp

d printers dis 108 1= preferably detachabl
%%MW%@F@%&W@@W@WM t he

i nvention, which is described |later. The process

datriflasigethylane, viagkddre! MFAeRind rh-RRMR thondth@ silicone resin,

phot oconduct or 102, chafging unit 103, devel opi hg unit
104... a clganin it ,5.105 and, 101 represents an
gﬁ'ﬁi%ﬁg‘?'ocﬁﬁe@eggﬂ% Y54 algne qnjpgo cartridge,
plural constituent elenents, anong constituent

el enenfigampdiz dfarEnpe reimnwheleatren forsieatdéloplegsivNinelamine
charging unit, cleaning unit, eta, maybe constructed

2saih iR - : | ' hocess cartridge
i's pl aceéé ont o t??ﬁ%ﬁ%ﬁ%@’?@ﬁ%&ﬂ%ﬁﬁpﬁﬁy recin, And the
S@gar atus such as a 10 copier and printer as

ackinales phpglyvinykmsimgnglude rery restn fpolyreethyboetserylate
cartridge using a two-conponent devel oper of the
8 ol thRSedils CRBEA Y i,%mgal&ﬁ:ﬁ
as those of the procggésljiggﬁri dge s%wn in G F&Eﬁ]’
The s ol s .used in, .Fl 21 correspond to the synpbols
Bg‘eé’ﬁ“ﬂﬁ ff?‘ﬂrﬁdﬂwﬁ?e #ﬁ&@h&ﬁwg@tﬂﬁ%mmude
conprising the process cartridge of the
polystyrene resin, styrene acryl copolymer resin, and the like. Examples of

halogenated ¢lefin resin include polyvinyl chloride, and the like, Examples of
pelyester resin include polyethyleneterephtalate resin and
polybutyleneterephtalate resin, and the like.

~ The resin layer may contein, for example, conductive powder, etc. as
necesaary, Examples of conductive powder include metal powder, carbon black,
titamum oxide, tin oxide, zinc oxide, a.n-d the like. The average particle
diameter of conductive powder is preferably Ium or less.  When the average
particle diameter is more thaj} 1pm, controlling electrical resistance may be
difficult.

The resin layer may be formed by, for example, dissolving silicone resin,

et in a salvent to prepare a coating solution, uniformly applying the coating

solution to the surface of core material by known method, drying, and baking.

105

i B e

Pl TN

Ol o] La bl e il ial ol P s Bl



10

15

20

S S

i nvention, the photoconductor is rotationally driven

at a predetermned circunferential speed. The

phot oconduct or receives vnifnrmcharge of positive or
negati ve predeterm ned potential froma charging unit
in the mating process, then is exposed to inmage
exposure light froman i mage exposing unit such as a
20 At exposure and | aser beam and thus | atent

el ectrostatic i mages are sequentially formed on the
Fsanipceofapplibetiqhoitleehindatle imnikrsien faprag dnd dreshing, ete.

el ectrostatic images are devel oped by toner with a

devel qj |4, . ' ar.e
sequente it i nck B QBER iR hod P BE Lo B9 G3 Al
transferring unit, which is fed from a paper-feeding
Tramaplesaiebiant insludstiohisoenmilencomeshyetbylkstme er ri ng

unit so as to match the rotation of the

oidtRY PR HAkSthne, TRAGIARSREL i AR LGN tR 1RV N

transferred images is separated s fromthe surface of

e P e A e ey

to the outside of the apparatus- The surface of the

hphthgopimdertiabhestingr Hpmgded 62bakins methed iadnds thso@ using

result of renoval of residue toner remaining after

i r di scharged. and.the i.s used for
k@D Flc Fabrtch b e 3 RAS O 0 i ocid AltREEe Hilmer or
and |inage Form ng Method) The inmage form ng apparatus

DYfTURAYE] nvent i on cont ai ns phot ownductor, | atent
el ectrostatic imge form ng unit, developing unit,

B s
QL b it PO Frie et PS4y Brasbibe sesgt bayes may mot be
formed uniformly on the surface of the core material When it is more than
5.0% by mass, the resin layer may become excessively thick causing granulation
between carriers, and the uniform carrier particles may not be ohtained.

When developer is a two-component developer, the content of the carrier
in the twu-mn?pnnﬂnt developer is not particularly limited and may be selected
accordingly.  For example, the content 15 preferably 90% by mass to 98% by
mass and more preferably 93% by mass to 97% by mass.

The mixing ratio of toner to carrier of the two-component developer 1s
1part by mass to 10.0 parts hy mass of toner relative to 100 parts by mass of
carrier, in general.

The developer of the invention contains the toner according to one of the

firet and second aspects of the invention and has excellent. offset. resistance and
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1-P, wag i mage kirm ng, devel oping, transfe7T and"otﬁef- -

steps such as discharging, cleaning, recycling,
controlling. etc as necessary. The inage form ng

nmet hod of the invention nmay be favorably inplenented
by the i mage form ng apparatus of the invention The

| atent 20 electrostatic imge fiming may be perforned
by the latent electrostatic inage formng unit, the
devel opi ng may be performed by the devel oping unit,

teinti-hetat redeavalilicy, Khyrelie REis QIpiBlL @B’ﬁﬁ—&&% hﬁ:&ﬂbﬁﬂ 'dd and
unit, and the f ring may be 110 perforned y the

fi And o st eps maybe performed by ot her
h%ﬁiggﬂﬁg éF%ﬂEBEatent El ectrostatic | mage
Forn1n&band Latent Electrostatic Image Forming unit

The | a ﬁﬁbtﬁhmﬂnnﬁﬁmauwenhmmgnwﬂmﬂnmmﬁﬂyumeﬂnsﬁﬁﬁnhaahages

forms a latent electrostatic inmge on the

???gggagtc 0 Eﬁ%ﬁﬁatgﬁéhgﬁggﬁﬁéng?{%Cture bearing

menber (maybe referred to as photoconductlve )
PRE @HpReIt depplepigganonimagsetiy ong-@mprment developingd nay
be selected accordingly and it is 10 preferably

Oror B PP dERElopizCahB e 10RLT 88 baA¥Sad u@gllapbﬁmfthe

i norgani c photoconductors such as anor pho I con

B Bl e R 3 e ok sontaf e bee<B o iprls miage

anor phous silicon is preferred for its |onger

fypering appprabis and ifage fdpmingmrepiel of thé inveation as described

phot oconduct or, a photoconductor, (hereafter 15 may
eferred to as "a-5i series photoconductor”) having
a photo-conductive I|ayer made of a-Si that is forned

n the su rt by coating nethod such as
nercnnhuggg 4 g

The toner container of the invention comprises a container; end the
toner according to one of the fivst and second aspects of the invention and/or the
developer of the invention contained therein.

The container is not particularly limited and may be selected from
known containers. Preferable examples of the container include one having a
toner container body and a, cap.

The toner container body is not particularly limited in size, shape,
giructure or material and may be selected accordingly. The shape is prefarably
acylinder. TItis particularly preferable that a spiral ridge is formed on the
mner surfece and the contained toner is movable toward discharging end when
rotated and the spiral part, whether partly or entirely; serves as bellows.

The material of the toner econtainer bady is not particularly limited and
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vacuum deposi tion, sputtering, ion-plating,

t herno- CVD, photo-CVO plasma-CVU, and the |ike,

whil e support is being heated at 50C to 400C, may be
used. O these coating nethods, plasma-CVD, whereby
a-Si cumul o-layer is 20 fornmed on the support by
deconposition of the material gas by direct current,
hi gh- f xequencywave or ni crowave gl ow di scharge, is
preferable Exanpl es of the layer structure of the

reederpip beingidiinepsongliy accurate,  For example, resins-are preferable,
-------------------- phot oconductor are as follows.

ﬂggg}eil?es g resin
expl al ni ngEI Iayerﬂg’tu ucture ofm’% ’@E%%chon uctor.

th reference to FIG 9, a phot oconduct or for ]
lgb@&xrﬁa Fokprnrlshlpridespsia pelvagyly W&rﬂﬂl@@{b@w@ea&m

photoconduct!ve | ayer 502 thereon. The 5

ABD boie) dlieio: tad résiy, eind 83 lilks ai@ﬁmaﬁta a-Si:H X and
exhlblts photoconduct|V|ty Wth reference to FIG 10,
a pho nducto or ect rophot ogr aph 00 coymr.i se
2 sup B SRS FRAGERPY & iy B Pesgorve Lpip 35
anDrphous S|I|con surface | ayer 503 arranged on the

hangpork is9sitabhinesqitint riog deiarhaldy hayaite bR the srobessned
of a-Si--A X, and exhi bits photoconductivity. 10 Wth

ARERLE el rihife apharnD INABITRUGHAL L desribed fater, for

the support 501, a photoconductive |ayer 502, an

SH ilicon surface | ayer 503 and an anor phous

silicon charge injection inhibiting |ayer 504. The
jve layer 502 is formed of a-Si:H X and

exhibits photoconductivity 15 Wth reference to FIG

cormpr TREErASE fte FRyaLR BF st ciueS A st

502 the_reon The photoconductive |ayer 502 includes a
etdotrogia tig ema g bearing membeb (b Hearingd latent electrostatic image and

a developing unit for developing the latent electrostatic image on the latent
electrostatic imape bearing member using developer and further comprises
charging unit, exposing unit, developing unit, transferring unit, cleaning unit,
discharging unit and othex units selected accordingly.

The developing unit at least contains a developer container for storing
the toner and/or developer of the invention and a developer carrier for carrying
and transferring the toner and/or developer stored In the developer container
and may further contain a layer thickness control member for controlling the
thickness of carried toner layer

The process cartridee of the invention may be detachably mounted on a

variety of electrophotographic apparatuses, facsimile and printers and is
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anor phous silicon surface |layer 503 is arranged on

t he photoconductive |ayer 502. 20 The support of the
phot oconduct or .may be conductive or electrically

i nsul ati ng. Exanpl es of the conductive support include
metals such as Al, &, M, Au, In, No, Th, V. Ti, Pt,
Pd, and Fe, or alloys thereof e.g. stainless stee

112 The support may also be an electrically insulating

Bupeay Shiath il Bl P8 Incleo R DGt ARp ot o &2

acetate, _polypropylene, polyvinyl chloride,
peYapsion, which iad pdlatede, or of glass, ceramic,, or
the like, wherein at |east a surface on the

phot osgwsi M%&ﬁ%g@nﬁ%ﬂ%@ﬁf@%n@éﬁ Ch g3y !y

i nsul ati ng support is treated to have %E%H'S‘Jg?%ﬁ‘g‘ i
The, shape, of  t he support nay be a cylinder, plate, or
eﬁaﬁﬂg&fwtl%&q@&%d Kewslopingwant Hif and gleaping unit
thi ckness may be determ ned appropriately so that a

de5 anddl JIhepeseneuet @itirkGrod80@aitfi@dll Ng apparatus can
be formed; however, when bendability as a

phot oc yctor for J e fornmng.a ratus is io

r equi r%%ﬂﬁﬁ?ﬁﬁi@‘ @Mnﬁg{%}ggggleﬂqpﬁs,ggmng

possji bl e as the function of the support can be well
exsibivnemdlemhents vuch as h phewppuhictorsdevelaping ynitadpargiad unit,
to be 10 pmor nore in thickness fromthe points of

B e i R b oo o S e onss

a charge _15.injection inhibiting |ayer between the
CtRaet Pl ﬁaﬁ? thegpain hody of rBeeRlorame anparapench as a

according to necessity (See, FIG 11). The charge

toyjiercindofrinteh bb Hetiaalalilayer i nhibits a charge injection
fromthe conductive support_ The charge injection

LIS e
applied to a free surface of the

two-component developer of the invention and has the same configuration and
effects as those of the process cartridge shown in FIG. 1. The symbols used in
FIG. 21 correspond to the symbols used in FIG, 1.

In the image forming apparatus comprising the process cartridge of the
mvention, the photoconductor is rutationally driven at a predetermined
arcumferential speed. The photoconductor receives uniform charge of positive
or negative predetermined potential from a charging unit in the roating process,
then s exposed to image exposure light from an image exposing unit such as a
glit exposure and laser beam, and thus latent electrostatic images are

sequenhbially formed on the surface of the photoconductor.  Thus formed latent

electrostatic images are developed by toner with a developing unit, developed
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20 phot ormductor, the charge injeetion inhibiting

| ayer inhibits a charge from being injected into the
phot osensitive | ayer fromthe support. However, the
charge injection inhibiting | ayer does not when
charges of the opposite polarity 113 are applied,
ie., the charge injection inhibiting |ayer has a
dependency on the polarity. In order to attain such
function, the charge injection inhibiting |ayer

tomat dinages elret sv@isntialligefandfilpitd 9nofa atafer materdal by a
controlling conductivity, conpared mﬁth t he

ho oconduct|ve yer 5 The thic s of th
CHRFGENE SR i i ol 5 ohoted Tt it  Begpom, the
to 5 m nDre preferably 0.3 mto 4 m and nost
photetconduptiyr 6nd privamsf@mngf omitdes s dd match the rotation of the
el ectrophot ographi ¢ properties and better econom ca

gﬁwfﬁﬁ%rcoat %&g}(}?g aCCOFgIIJﬁqAL%SOEIHECESSI?éS %ﬁﬁ&amd

t hi ckness, of the phot oconductive Ia er 502 is 1o
Ehgrvwdaregf 3 he phpcanduckar, bhanp amgge iring vnil, and
el ectrophot ographi c properties and better economi ca

nehpbChRNAYed Bl lgo HhEdNAfSd Sa B6S B BR Yuididarodt tﬁelﬁﬁﬂ.aﬁm

nor e preferably n1to 50 m and nost preferab y

T&Eefeﬁﬁglﬁ éﬁ ﬁgﬁeggotocgndu %é;%%% ﬁ%@ﬂtuf

function, the charge transport | ayer mainly serves as

rembeglenf readud tanes penbithg afer thnefes farider disehsped!snd then

| ayer conprises at least a silicon atom carbon atom
ETalo K] EEB:EE @E | ssential conponents, and
opt|3%§i|§£ conpri’s s'gaﬁidrogen atom and oxygen atom
so that the char transport layer is formed of

aged qrrung i ppswgrnsnaﬂé@agﬂngpmmamd) exhi bits

desirabl e 20 photoconductivity, especially charge

hol di Tge %ﬁg@fﬁmﬁﬂﬁﬁﬂﬁhﬁf%@m@ﬂmﬂ&ﬁﬁﬁﬂ%hﬂﬁﬂﬂﬂmr
charge transporting property. In the invention,

lﬁﬁgrt |]c¥| ar | ¥ grefFrosrabl e thgtﬁﬁﬁt? hemg&%ige gnsgountyﬁmg

unif and otker units such as discharging unit, cleaning unit, recyeling unit and

epntrol unit as necessary.

The image fbrming method of the invention include Iatent electrostatic
image forming, developing, transferring, Axing and other steps such as
discharging, cleamng, recycling, controlling, etc. as necessary.

The image forming method of the invention may be favorably
implemented by the image forming apparatus of the invention. ‘The latent
electrostatic image forming may be performed by the latent electrostatic image
forming unit, the developing may be pexformed by the developing umit, the

transferring may be performed by the transforring unit, and the fixing may be
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114 -- - - m-eme e s L The
t hi ckness of the charge transport |ayer is determ ned
appropriately as desired in terns of

el eetrophot ographi ¢ properties and better econom ca
efficiency. The thickness thereof is preferably 5 mto
50 pm nore preferably 10 p.mto 40 pm and nost pr 1
rably 20 pmto 30 m 5 When the phot oconductive | ayer
is constructed with plural |layers to separate its

SIS LER. 98RATAL E.qﬁ%bgpé Gthef ini
g | ayer tjcr) gener at e char ggl.iér'f%ﬁedc ge g%%?%ﬁ%g tnits
Igg%ler_w%&mrises at least a silicon atom as its

B YeRF conmponent does not substantially conprise a

carbon atom and optionally conprises a hydrogen atom

outeieEletiresta Hahaeg g PoRhit atd 1LAYEE Kicstrbstatie 148 8e Phrming

a-Si - 1L Such charge generating |ayer exhibits

9esﬂ,rabl e photoconductivity, especially charge
erating property and charge transporting property

The thi ckness of the charge generating layer is

det er nMThekiterterobwstaicdina ga forgeia g ieal siep they fBmet latent

el ectrophot ographi ¢ properties and better 15

9?6&?2} f i Ci | ckness thereof is

g‘rée era‘gﬁf%ﬁﬂ]ﬂ%ﬁﬁnﬂ&%e preferably 1 pmto 10
m and nost preferably 1 pmto 5 pm The anorphous

si | i coajsmmls sBaprse siapctwgs qrsizascete.of iy latentelentmob btz
| ayer di sposed on the photoconductive |ayer on the

chriag nidAbéA(RaG mgmw&d‘ﬂﬂuﬂo&ﬂa%ﬁﬁ%hhma%ﬁ?

surface |l ayer is preferably an anbrphous silicon 2

4 r. Th rface,l ayer s a,free syrface. apd is, .
&i"é‘ﬁ’&%@l@é %@&Dﬁhﬁ%ﬂg&%#}e stlpeed Agrdmsly #ad i
in noisture resistance, usability in continuous

prefarablydrumsshapet e cThe metérisls ghdreofeiraj bl bkample, inorganic
operating environnment, and durability. is

photocondurtors such as amorphous silicon, selenium; organic photoconductors
such as polysilane, phthalopolymethine, and the ike. Ofthese examplpia,
armorphous silicon is preferred for its longer operating life.

For the amorphous silicon photoconductor, a photoconductor, (hereafter
may be referred to as “a-Si series photoconductor”) having a photo-conductive
layer made of a-5i that is formed on the support by coating method such as
vacuum deposition, sputtering, icn-plating, thermo-CVD, photo-CVD,
plasma-CVD, and the like, while suppart is being heated at 50°C to 406°C, may
beused. Of these coating methods, plasma-CVD, whereby a-5i cumulo-layer is
formed on the support by decomposition of the material gas by direct current,
high-frequency wave or microwave glow discharge, is preferable,

Examples of the Jayer structure of the amorphous silicon
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115 I n general, the thlckness of the surface Iayer is

preferably 0.01 pmto 3 Wn, nore preferably 0.05 m

to 2m and nost preferably 0.1 [Emto 1m |If the

thi ckness is | ess than about 0.01 pm the surface

| ayer may be lost during the use of the

phot oconductor due to abrasion. If it is nore than 3

pm 5 el ect nphot ographic properties may be inpaired

such as an increase of residual potential. The
Ehﬁmmhdu@nsahammhﬂ@hmtdﬂﬁﬁﬂ&dhmmgkﬁzanhu@humMmﬁhn&mmsﬁu
hardness and high sensitivity with Ilght with | ong

%%né udt@dser light (770 nm
9@ 800 r|n¥wﬁyﬁﬂg ﬁg%@?ﬁBHﬁ%ﬁﬁ eterioration is
observed after to repeated_use, and thus_the anorphous
silic Heéemdaﬁ- 9 3 Rhobyonductor frclstopbgeesphy 500
for el ect nphot ography, for exanple, in a high-speed

s O sapphr@ssul RedMaPphithsindieS laydie 5h9t1§i&}ecm. The

eIectrostat|c i mage may be forned, for exanple,

A S SR S SR PR AL BERR 1 o

by the latent electrostatic inmge farmng unit. The
| at enWWih eelbramsd &6 FUGI Dl gephdtemomidacton firteledxmphatgrails, 500

contains a charger which uniformy charges t he

n nber..-

oS raEEa Shogdh 801, LRSS O LR R E 5L w?o%ﬁ?enrhmﬂ
eIectrostat|c i mage hear|ng menber ima emnse
surae)layer 489 aganged pw thesuprosk 5@k a e aﬁpt:@nredgyer 502
voltage to the surface of latent electrostatic imge
iPRAmed of FETPEX, Wil Bahibie arugﬁdu&na?charger i s not
limted and ng§be seIectgghaeoordlng y. Exanples 116
pF

With relerence to FIG. 11, a photoconductor for electrophotography 500
comprises a support 501, end on the support 501, a photoconductive layer 502,
an amorphous silicon surface layer 503 and an amorphous silicon charge
mjection inhibiting layer 504. The photoconductive layer 502 is farmed of
a-51-H, X, and exhibits photoconduectivity:

With reference to FIG. 12, a photoconductor for electrophotography 500
comprises a support 501 and a photoconductive layer 502 thermeon. The
photoconductive layer 502 mncludes a charpe generating layer 505 formed of
a-8i-H, X and a charge transport layer 506. An amorphous silicon surface layer
503 1s arranged on the photoconductive layer 502.

The support of the photoconductor may be conductive or electrically
insulating. Examples of the conductive support include metals such as A], Cr,

Mo, Au, In, Nb, Tk, V, T, Pt, Pd, and Fe, or alloys thereof e.g. stainless steel.

112

el e e

[V Th s FRAT DRSNS Jh b gty v roy !




10

15

20

of charger .i.nclude (nmown. contact chargers equi pped
wi th conductive or sem -cnnductive roller; brush,
filmor rubber blade and non contact chargers using
corona di scharges such as corn ron or scomtron, etc.
Here, FIG 8 shows a schematic configuration of an
exanple of the 5 inage farm ng apparatus using a
contact charger- A photoconductor 10 as a nenber to
be charged or inmage bearing nmenber is rotationally

' j 1) L& 651195 a_predetern ned
gg{eeegilpro %i%%e%d%‘ !'Al nargl nig ?%ﬁlﬁpg?ppufgﬂpﬁﬁ'ﬁmmmf
chargi.ng menber is brought into contact with this
EyRibebie maim isyeh as palyedter, polye i, pelycadwnatep esllidose acotate,
configuration, a cored bar 521 and a conductive 10
pul pylciiee pohAAng IO LHIBHAE 46" phiSeyRttied | S0 QAT GR' b blass,

acé of this cored bar “in the form ro

concentrl &al i%e The both erm nal of the cared bar
n i goAn dhemhotoggnsifiye layer

t he chargl ng roller can rotate freely, and the

firaredisidp afahé eleciriafly sadatindsidiortih elatahm Kavénaduhvity.

at a predeterm ned pressure by a pressurization unit

ot at obiarbms e Sule? b8 i b o Spale Bl having

phot osensitive drum The charging roller is forned
pismeosh gr anevenr swffacsitmthicknedsi why de deteredinbd mpheopiriagely so
a dianmeter of 9 nmis coated with a rubber layer
ﬂﬂaw@g;le&marqﬂﬂ.ﬂa RS ?&raﬂﬁégeo?ar&mg takYeahOBe $90ncd;
acm povver supply 153 shown™in the“frgure s

ctrlcl %rl] ted th 20 the c_ored bar 521 of
9‘&%‘?@? éﬁli' box R HRRgeosmingapparatus is

applied to the charglng roller by the power supply

Eouired] the thidircs coh bt tBaddho thieondpebe S tha fupitizhYof the
charged at a predeterm ned polarity and potential r

(Mp&mrt can be well exhibited. However, the support is normally required to be

10 pm or more in thickness from the points of production and handling,
mechanical strength, ete.

In the amorphous photoconductor, it is effective to dispose a charge
injection inhibiting la?.rer between the conductive support and the
photoconductive layer according to necessity (See, FIG. 11). The charge
injection inhibiting layer inhibits a charge injection from the conductive support.
The charge injection inhibiting layer has a dependency on the polarity.
Spealfically, when charges of a certain palarity are applied to a free surface of the
photoconductor, the charge injection inhibiting layer inhibits a charge from
being injected into the photnsensitive layer from the support. However, the

charge injection inhibiting layer does not when charges of the opposite polarity
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R L The confi guration-of .
chargi ng nenbers may be of magnetic brush, fur brush
or any other configurations other than of the roller,
and may be selected according to the specification or
configuration of the el ectnphotographic apparatus. In
t he apparatus where nmagnetic brush is used, the
magnetic 5 brush is constructed with various ferrite
particles such as Zn-Cu ferrite that are used as

210 Wpghied 165 Nihe ehardO@gia tih Rikk@ns Uier W= @§4Rdency on the

supporting the charging nenber, and the nmagnet roll

I&%@Lﬂgdﬁg%gwgﬁ}gagnﬁt i c?&?. dugt ive . Sl'ee\égléﬂ);\l/%rﬁayer

by carbon, copper sulfide, nmetal or netal oxide and
cotitains rélaihedy davgen dmoants tfigiomOcdnimlit: emidudtibidy, compared

whi ch has been nade conductive by netal and others to

,ﬁgﬁ Bhutodh charger is not limted to
a O\n/]ge-sli)‘ren |oﬁe co]%Pé;%t chargers, however; it is

preferable to use contact chargers because of the
abi | i hpetibidresseolside: thargy oyectyeniobihitdg flayen is paefgsibly 0.1

in the i mage-farm ng apparatus. 15 Exposures maybe

i 9 [ thd2¥ pRefPRBING. 3L e LS4 Q5d ot Pcllﬁﬁﬂ:?kdﬁﬁ
pi%}}ageﬁe usPng expjgsu:}%?nack’lgﬁes, orBexarrp e. %mam
exposure, nachjne is not linted gs long as.it is.
f%lﬁ‘-‘éﬂ?éﬂ@ﬁﬂeﬁ eraphic preperties 484 btiep aemommieal sficiancy.
that has been charged by a charger to forman inmage

as it 'The phqesinddetianthymmymbe beldigines] aacon dintdHmvoat layer
Thxanpl es thereof 20 include various exposure machi nes

. a2S. CO optic st e r lens.arr .system .
aﬁg}g‘glrn %obc{ i@éﬁa‘ﬂ&fst@#ﬁ % i qﬁ'lP %rmﬂgﬁﬂﬁ% yer 502 is
optical system etc. backlight system may be enpl oyed
deteroined appmpristelhgs Wasicsd itherosid ghivbtopbolagraphoe praperties
exposed i magewi se fromthe rear surface. Devel oping
adlbeRRY e@Rintieal dHitiency. The thickness is preferahly 1 pm to 100 pum,
more preferably 20 pm to 50 pm, and most preferably preferably 23 pm to 45
pm.

When the photoconductive layer is constructed with plural layers to
separate its funchion, the charge transport layer mainly serves as a leyer to
transport charge. The charpe transport layer ecomprises at least a silicon atom,
carbon atom, and fluorine atom as its essential components, and optionally
comprises a hydrogen atom and oxygen atom so that the charge transport layer
is formed of a-SiC(HEQ). Such charge transport layer exhibits desirable
photoconductivity, especially charge holding property, charge generating
property, and charge transporting property. In the invention, it is particularly

preferable that the charge transport layer compyises an oXygen atom.
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Devel oping is-a step- by which a latent electrostatic
i mage i s devel oped wusing the toner a xording to one
of the first and second aspects of the invention 5
and/ or the devel oper to forma visible inmge The

vi si bl e i mage maybe fornmed, for exanple, by devel opi ng
a latent electrostatic inage using toner and/or

devel oper, which maybe perforned by a devel opi ng
unit. The devel opi ng unit is not limted as long as it

i s capThbehiknse\t e ﬁﬂeﬂé@%ﬁ%nﬂﬂ}%m}%mtely

toner according to one o the |rst and se

t he,i.nvent i cnh nd/ or, devel for exa e and
yd ddpe @Hé%?ﬂhm@‘aeﬁfgub‘ap egrimd better economical

accordingly. Suitable exanples thereof include those

efliciengy. dBheethiglinegs thurbof it paéfepsbily §ijon th G0t 0 More preferably

according to one of the first and second aspects of

t V. r th rn supply toners
gh%ﬂka)@?%&%€n$§@£§§5%$¥§§%§f %Qé%% by contact or

w th no _contact, devel opin nlts that contain the

toner ¥henatheeph '@iﬁﬁtﬂdecmﬂ/gaimaﬁ canstrded itk fdned| leyers to
The devel oping unit may be of dry devel oping system or

arfiRVied PR cHBn, BRSBTS n@i%h%%l E'S’lgﬁi Ealol f
Errﬁftl pl e col ors Preferrgg exa I%gmblﬁln e oneﬁgl&?ﬂrm

haV|n toner and/ or devel oper i s charged
&f'%rﬁgﬁ"r ﬁi& %Fl%lﬁéf?eﬁ?@%@éﬂeaﬁémsg@u atom

In t he devel oping unit, the toner and the carrier may,

hoits exsmpiod pothponoritxdods aot sadtasieslly agebieNs EithohQitéin, and

is thereby charged by friction, and fornms 119 a

SR e A B A5 o 1S R AR

|atent electrostatic inmage bearing nenber
osmsto@bnaitdr ) | Smohr whatzet reenorting clayst r exhibity desirable

magneti ¢ brush forned on

photoconductivify, especially charge generating property and  charge

transperting property.

The thickness of the charge generating layer is determined
appropriately as desired in terms of electrophotographic properties and better
sconomical efficiency. The thickness thereof is preferably 0.5 pm ta 15 pm,
more preferably 1 pm to 10 ym, and most preferably 1 pm to 5 pm.

The amorphous silicon photocmnductor may further comprise a surface
layer disposed on the photoconductive layer on the support as menkioned above
according o necessity. The surface layer is preferably an amorphous silicon
layer The surface Iayer has a free surface and is disposed to attain an object of
ﬂﬁ:hwunﬁan1mahﬂyﬁn1nmshueraﬂmﬂnuatumhﬂﬂyin(mnﬁmmmmlrpEMEd

use, electric strength, stability in operating environment, and durability.
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the surface of the nagnet roller IS aned tomard the
surface of the latent 4 5 electrostatic inmge bearing
nmenber (phot oconductor) due to the force of electrical
attraction. As a result, a latent electrostatic inage

I's devel oped by the use of toner, and a visible toner
image is fornmed on the surface of the photoconductor.

In the devel oping unit, a vibration bias voltage

formed of a 1l1la direct-current voltage overlapped with
an al Degeeenahdhe dhickgessiof the plufee: lpenis pefeedldpiOddl pm to 3

sl eeve froma power supply as a devel oping bi as.

“Eggu ti OI%%I%H? %’ﬁﬁ@&j}mnum VEH uepﬁpw]ép@ ﬁi"lﬂ?ﬁ?lﬂhﬁ i

val ue of the vibration bias potential. Thus, an
thickpass is lass than abppt Q91 um.ctheasurfage lavergnay beilest dusing

formed in a devel oping section. In this 15 alternate

thé QEbl dfCtHe bRSkocmduRAfR! dad dodalirakibher If ft I EAeUBhAPE 'um

vi brate hard, and the toner escapes from an

static b|nd|n for e.to th vel opi.ng sl eeve
E%?ﬁPBWEFﬂP:'“&Pm?ﬁ'&}? SHBIrGD e 28 ihcroase o esidual
phot oconducti ve drun1and adheres to the

petaitatonducti ve drum in accordance with a |latent inage
t hereon. A difference bet ween naxinun1and m ni num

gglaggﬁgpea |s pre ergég 99&8n¥ é%%%' : Vob%ﬂgé%ﬁand

a_frequency is _preferably fron11 kHz to 10 kHz.

higdhy sersatimityt wathelightowathi long vavelength, tsngh asesenpiorgductor laser’

rectangular wave, a Ssine wave, a trlangular wave, Oor

h‘gne (tikem td 200 nm).” Tn-addifhs BtlCadteRbEALRA! isVSsEARY after

of the vibration bias is a val ue betmeen the

otentials f t he, back un nd i nentloned
| ughgantdhys the frregrm%ewer@m ugkor (if qused as a

potential of the background than to that of the inage

PDackground, or 8 Loner aiiae s on. Pl i a Bigiesdicopier or 2
Inser beam printer (LBP).

The latent electrostatic image may be formed, for example, by uniformly
charging the surface of photoconductor, and expostng 1t imagewise, and this may
ke performed hy the latent electrostate image forming unit.

The latent elecirostatic imape forming unit, for example, contains a
charger which uniformly charges the surface of latent electrostatic image
bearing member, and an irradiator which exposes the surface of latent
electrostatic image bearing member imagewise,

Charging may be performed, for exampie, by applying a voltage to the
surface of latent electrostatic image bearing member using the charger.

The charger is not limited and may be selected accordingly. Examples
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5 When the vibration bias vol-tage has a rectangul ar
waveform it is desirable that a duty ratio be not
greater than 50% Here, the duty ratiois a tine
ratio while the toner goes for the photoconductor in a
cycle of the vibration bias. In this way, the

di fference between a peak val ue of the toner going for
the photoconductor and an average tinme of the bias
can be | arge. Consequently, the i0 novenent of the

accur at el gmﬁgdheregﬁ?tgmf:ﬁe got gﬁ[ |igi ﬁ(ﬂigtfrl Eut |-gén&ron a
surface of. a ll@;— nt i mage, and surface. roughness and
Wﬁ’&@é‘ﬂlﬂ'é%m .ibgrsh Amigr rubardiade and severntaetichargers

di fference between a peak value of the carrier, having

asimigangeadhischhfzes EdS b SorBRbA bl kdbréQon, et he toner,

goi ng for the photoconductor and an average time of

the bigs_c 15 smal | , Therefore, the venent Qqf

the cappre i Fhoddd peheRpaicPBEREAG, L B, PPl of the
the prrier adhesion to the background of a Iatent

imageelorming ppayesltys beinged nmedctTédmrgap| Aeshdib@adoaftor 1O as a
devel oping unit used in the invention is not |imted

BPRR L D hasb e i for i BERLBE L By o o

obtain i nages with_high resolution wthout surface
?%H‘@'h‘ﬂ'é%‘@ﬂﬂt a predeteaingg epeed (procersasnend: hé charging roller
devel oping unit is the devel oper 121 i containing the

13284 a abr@inl member orkhitine fntsd VAP RS PRAGASREH drum

of the invention, and it nay be one-conponent or

-gonponent devel oper. .The. . toner contajped in the, .
5 af SRR, e P oA (B B2t AR papductive
and second aspects of the invention
rubber layer 522 formed on the outside circumferential surface of this cored bar

in the form of roller concentrically. ‘The both terminals of the cored bar are
supported with e.g. bearings (nat shown) so that the charging roller can rotate
freely, and the charging roller is pressed to the photosensitive drum at a
predetermined pressure by a pressurization unit (not shown). This charging
roller in this figure rotates along with the rotational driven of the photosensitive
drum. The charging roller is formed with a diameter of 16 mm in which a
cored bar having a diameter of 9 mm is coated with a rubber layer having a
moderats resistance of appromimately 100,000 S-cm.

A power supply 153 shown in the figure is electrically connected with
the cored bar 521 of the charging roller, and a predetermined bins is applied to
the charging roller by the power supply  Thus, the surface of the

photoconductor is uniformly charged at a predetermined palarity and potential.
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5 Transferring and Transferring Unit Transferring is
a step that transfers the visible image to a recording
medi um | na preferable aspect, the fast trunsferringis
performed, using an internmediate transferring nmenber
by which the visible image is transferred to the
internmedi ate transferring nmenber, and the second
transfer is performed 1o wherein the visible imge is

transferred to the recording nmedium In a nore
pr ef erdis|cenBgpragion ol chargmsmembets map be of mageetiobmsh, fur

and preferably of full-colo; and the first

Hradsé Sy bthe hohﬂ%%&&t%mm%ﬁmﬁh@mep hibe

visibleimage to the internediate transferring ne

to form ounded transfer t he se ond
acparngtp ?11%33 EpR&F ml‘lsawﬂwraﬂ@ﬁeﬁ%cmgph%m hc

conmpounded transfer 15 inmage to the recordi ng nedi um

appangher rntde @i:piﬁmyiv&hhi @apiRichiRl i9escdathd mdmitic
for exanple, chargl ng the |atent electrostatic

bR B fgg%ﬁaﬂﬁ Pl PAr Dlbro e Byriv that are

transferring unit. Ina preferabl e aspect, the trans

usithgg chargingoambiers noimmagneist condacisfeesledwe guppmrﬂnng(l;he
whi ch tran is the visible image to the internediate

%i% t’he se%onél tertans{ﬂerrl n%%@#éw%ﬂ“ﬂm
i ansf rs the conpounded transfer inmge to the
dﬂ% HEO AewREs uwed, S exaraplentugs renduciive b carhes,

rrerrber is not limted and may be sel ected from known

chiiptt stiHide] @ tATRNRaLS] Bhdk RhEtes e AThE rishedkid ¢he

transfer belts. The stationary friction coefficient of

BIFaRHith o BERRRAA PRt pap el er ke o4 2

resi stance of

charger.

The charger is not limited to above-mentioned contact chargers,
however, it is preferable to use contact chargers because of the ability to decrease
the ozone generated from charger in the image-forming apparatus.

Exposures may be performed by exposing the surface of photoconductor
imagewize using exposure machines, for example.

The exposure machine is not limited as long as it is capable of exposing
the surface of photoconductor that has been charged by a charger to form an
Image as it is expected, and may be selected accordingly.  Examples thereof
include varous exposure machines such as copy optical system, rod lens army
system, laser optical system, and hquid crysial shutter optical system, ete.

Abacldight systern, may be employed i the invention by which the
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internmedi ate transfening nenber is preferably nore
than several 9 an and |ess than 103 9 an. By keeping
the vol une resistance within a range of several Q cm
to 103 Q cm the charge over internedi ate
transefarring nenber itself can be prevented and the
charge given by the charging unit is unli kely to 10
remain on the intermedi ate transferring nenber.
Therefore transfer nonuniformty at the tine of

RECPRAA i RloBAR LR BB E SR <ocondary

transferring becomes relatively easy. The materials
nBevelaping anHdewelopingtnitte transferring nenber is not

15 particularly limted, and nay be selected from

known Dddblink s R 6epHH vASEY %ﬁ%@ﬁkﬁ@g’[ﬁ' -

her ei nafteersﬂ,lﬁ%l) I\/B?g}slivg%s \?\Aktl I'g ouﬁgas L?FH%IQPEC]‘

ééi%ns' on elasticity) used as a single |ayer belt such
551’%"5‘#58%’5@?8(‘1?@? of the fipsirnd seeord asmests afhe nverrtion

(PVI)F), polyal kyl ene terephthal ate (PAT}, blend

and/er tlal develop&idlolbem atvisibRAmaget r af | uor oet hyl ene
copolynmer (1+; MPe, and 20 k, Tf " FF/ PAT, thernosetting

pol yi mydes. carbon bl ack di,spersion nd the lire.
Pheve N fietle 5ie2 ey bE S BF rableo B goweloniat piatent
are small in their deformation against stress during
¢lactgestdtar imageorsimn@nar angfar déweldper, which Adydsbsifageddy a
in that registzation error is |least likely to occur

' @r image formation. (2) A double or triple
['ayer belt using above-described belt having high

Young' dul us as a_ base | ayer, added with a surface
| ayer ]gll?gfeéfﬁlﬂpﬁ-}ﬁ wogh i nqt dineitidbas lang af iiis capahienfievbloping

peri pheral side of the base |layer. The 5 double or

An inpd e Byaysthe el fonbPSccardiag Bbbid 4Hthe it =:2)eRbd ects of

dropouts in a lined image that is caused by hardness
S P b Bl B B,
dilv:lﬁ)icl):rée Jﬁit accordingly.  Suitable examples thereof include those having
developing units that contain the toner according to one of the first and second
aspects of the invention and/or developer that can supply toners to the latent
electrostatic images by contact or with no contact, developing units that contain
the toner container of the invention are more preforable.

The developing unit may be of dry developing system or wet developing
system and may also be for single or multiple eolors. Preferred examples
include one having mixer whereby toner and/or developer is charped by
friction-stirring and rotatable magnet rollers.

In the developing unit, the toner and the carrier may, for example, be

mixed and stirred together The toner is thereby charged by Friction, and forms
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This belt is advantageous in that there is-al nbst no
print defect of unclear center } portion in aline

i mage due to its softness. Additionally, by naking
width of the 10 belt wi der than drive roller or
tension roller and thereby using the elasticity of
edge portions that extend over rollers, it can prevent
nmeandering of the belt. It is also cost effective for
not requiring ribs or units to prevent neanderi ng.

Amapestid lermsh oy, the shdhdaasithe eothtag stfmeballles. MBinee t]ﬁ-;en
adapting fluorine resins, polycarbonate resins,
and.t he I wever,. ..r ecent

Bt b B RSe RO s%alg%ﬁsﬁ%t%%%w

Iayers or a part thereof are used as the |nterned|ate
ctoe), gpariivldhe tomer consteudting fhe noametichmst frmefl on
col or inmges by resin belt as described bel ow Col or

thO RRRRAIEnd +dlhér BEs
toners. In one Fﬁgge ?%ﬁ%? ayers o#a%ayer 1

to layer .4 are forned Zb er Iayers m 20 pressurlzed
C LHY L of
ﬂﬁ@@e tojthe fqres

whi ch toner is transferred to the internedi ate

cldctred attrialion. f AR reltl PIREAHUIEHER be iBlge 1@veloped by

secondary transferring (in mhich toner IS transferred

. %ag?ﬁggﬁéﬁég %3g% g@&24 |nt Lran fer It)

i ncreases. As the cohesrve force |ncreases, phenonena
puotdoaduddoropout s of letters or dropouts of edges of
solid images are likely to oaur. Since resin belts

are teg dd&@h% r orJ e ' - 0

| ayers, Eﬁgy ten ﬁkg H f%s@ﬂgﬂ?hgq?%%eﬁnﬁg%e9§&gﬁd‘ﬁ 4
thereibre letter drop outs are |ikel 0 occur. )
direcieenmrent volkagacorerlappedharith jgm; ahhmggpgnrnlt@am applieddo a
on various types of paper such as Japanese paper or

dePdopiapaiedva Ve @Rbﬁ’dﬂ BrgpplifBCE deVelopite! KAS] MBbientials of a
However the paper having a rough surface is likely to

have a ga bet ween tgner and sheet t the tinme  of
berlgratind AP s i Bp etween & maimum value

and a minimum value of the vibration bias potential Thus, an alternate
electric filed alternating its direction s formed in a developing section, In this
alternate electnc filed, a toner and a carrier in the developer vibrate hard, and
the toner escapes from an electrostatic binding force to the developing sleave
andfor carrier. Then, the toner soars to a photoconductive drum and adheres to
the photocenductive drum m acrdance with a latent image thereon.

A difference between maximwm and minimum values of the vibration
bias voltage (a voltage between peaks) is preferably from 0.5 KV ta 5kV, and a
frequency is preferably from 1 kHz to 10 kHz. Waveform of the vibration bias

voltage may be a rectangular wave, a sine wave, a triangular wave, or the like.
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10 transfer errors. Wen the transfer pressure of
secondary transfer section is increased in order to
i ncrease adhesi veness, the cohesive force of the toner
| ayers becones high, resulting in the letter drop
outs as descri bed above. Elastic belts are used for
the follow ng purpose. Elastic belts deform
corresponding to the surface roughness of toner |ayers
and the sheet having low 15 snoothness in the

TR L anRFRS gk Br e Aot P i eVl Gbdieet (68 poibntials

appropri ate adhesi veness ran he obtained w thout
éEﬁ&&deﬁm@mas meentivand fabovey melstie evahgnismie ferably
toner layers, it is possible to obtain transfer
teBaes ey Qk%'u '[};' 5%{ ' | Ler
drop out s\ﬁed\?%#%imgtﬁ{ﬁh?% p pgjrmo c])té‘v\\:I a%fntgsay% ﬁwgewmt
esin of the elastic belts is not limted and _nmaybe
Upeges ARt apea el heduekeronad cura toner athesion,
pol ycarbonates, fluorine runs (ETFE, PVDO, styrene
res.lggﬁuﬁanﬂmﬁmﬁsnm GeRAsY HBE S IrBGhHEMBE WAMIGRRE it is
or
htuted styrene), such as S en o
OB M P s 0 R P 0 Hecp e sty ratio s
- but adi ene_copol yner, styrene-vinyl chloride
amsaiayirayhilesthertoner guea fibr the qibat@ondydbyies cycle of the vibration

styrene-maJei ¢ acid copolyner styrene-acrylate

6RO S Eim&fﬁ{g .
styrene- et‘ﬁy 'ttIS{éacry at 2’%‘8%% %g@&?gg@%{l%gumgforthe
ryl at.c copolymer, sLyrene-octyl acrylate copolyner,
%W%%ﬂéﬁmm af thg s mmarbe large. Consequently; the

styrene-net hacryl ate copol yners (styrenenet hyl

npviraciydfahe toadaies fsthseitvatddherte thiRbiaSh Ykdirstely

copol ymer, styrenephenyl. methacrylate copolymer and
0 e A B 0 e B2 a0 kT

roughness and an image resolution ¢an be improved. Moreover, the difference

between a peak velue of the carrier, having a cherge of the opposite polarity to
the toner, going for the photoconductor and an average time of the bias can be
small, Therefore, the movement of the carrier can he restrained and the
possibility of the carrier adhesion tn the background of a latent imege can
largely be reduced.

The applied bias of the developing unit used in the invention is mot
limited as mentioned above, but it is preferable to apply a bias in such a way as
mentioned ahove in order to cbtain images with high resolution without surface
roughness.

The developer contained in the developing unit is the developer
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to copolyner, and the |ike, nethyl nethacrylate resin,
butyl nethacrylate resin, ethyl aerylate resin, butyl
acrylate resin, nodified acrylic resins (
siliconenodi &d acrylic resin, vinyl chloride
resin-nodified acrylic resin, acrylic urethane resin,
and the like), vinyl chloride resin, styrene-vinyl -
acetate copolyner, vinyl chloridevinyl acetate
copolynmer, rosin-nodified malefic acid 15 resin,

cBhiwihg RS tdher GRAMFTInERS bile ofible)RSt &id $260d asﬁ@@ié’cﬁ%h@f
polyurethane resin, polyethylene, polypropylene,

RSB 55 73 R B SAT5r R S B, Tos

resin, etbylene et hyl acryl ate copolymer, xylene resin
et qunt.amedm;j thetdeirelbpamas the toper ywenrdiag te endof the dirkt
pol yphenyl ene oxide resin, and the |Iike. These may he

Sgi%@ﬁgbgﬁgﬂﬁ&m onbrnatron Rubber and el ast oner
e elas errals are not limted and may be
sel ect ed accordrn&ly Exanpl es thereof include butyl

- Aippdernng aysk Tyaas Uniti26 acrylic rubber, ethylene
propyl ene rubber (EPIJM, NBR

acryl qeidf iR h ath et B RRELINANMBR! inld¥B 8 b recording

|soprene rubber, styrene butadi ene rubber butadlene

ggﬁy e%h% g ﬁggroRyle e rubber 2% ege Ea;lopylene

polyethylene chl ori nat ed polyethylene, ur et hane
ititebinedia tes it fifimgt inembler By ity theodbbleimage is transferred to
epichlorohydrin rubber, silicone rubber, fluorine

o S BBpA  abR 50 cyESUBRLB S i

pol ystyrene elastaners, pol yol ef n el ast oners,

2 fhywﬁﬂﬂtbﬂmﬁéﬂﬂﬂﬂahnmﬂblﬂpctqmﬂb@hnm&mm. In a more
elastoners pol yam de el astoners, 10 of el asdnnpra P
11ieLasI aners), hﬁ&gﬁm&mrﬁﬂﬁe ﬂﬂ& iﬂ&ﬁ%féi&b]&r%?ﬁﬂl -oolor,
and the first transferring is performed by transferring the visible image to the
mtermediate transferring member to form a compounded transfer image, and
the second transferring is performed by transferning the compounded transfer

image to the recording medium.

Transferring of the visible image may be carried out, for example, by
charging the latent electrbstatic image bearing member {photoconductor) using
a transferring charger, which can be performed by the transferring unit. Ina
preferable aspect, the transferring unit contains the first transforring unit
which transfers the visible image to the intermediate transferring member to
form a compounded transfer image, and the second transferring unit which

transfers the compounded transfer image to the recording medium.

122

Mt AT

PRTINE IR TS

-ty

e O R n Lt i i iy AL




10

15

20

the |ike. These maybe used al one or in conbination The
conductive agents for resistance adjustnent are not
limted and nay be sel ected accordiingly. Exanples

t hereof include carbon bl ack, graphite, netal powders
such as alum num nickel, and the |ike and electric
conductive is netal oxides such as tin oxide, titanium
oxi de, antinony oxide, indium oxide, potassium
titanate, antinony tin oxide (A [b), indiumtin oxide

[ PPC, [ t al es

maybe g%gk%?&e‘ﬂﬁt%nsui aF‘%parﬂﬁe& e]é!é@ﬂ%ﬁecg %g}qyl}m

su] fate, nmpagnesium_silicate, cal cium carbonate, and
alectedfom knavn transfatiosimembersmnd nreferredtexhingilésddelude

t hose nmenti oned above. 20 Materials of the surface
iaeferdicisl equi red to prevent contam nation of the

phot oconduct or by elastic material as well as to

reduce,t he surface.frictign of _the transfer belt so
Chat -t She stipnety iston peBemtef infarmediate mmsrring Fiamgber
and the 127 - -- - - -- -------- secondary transfer

s predarablyd). Bro mﬁmﬂmmwtefmjra MbiCE) "BRUSORSNSE WdiRa8em of

energy and enhances Iubrlcatlon by the use of alone or

SRR o YRRl R Bhore v st 3 and

such materials include al one, corrbl natl on of two or
M shagt 168 Qamii By kegping thii voleme mesigants withidh aamgeesfs

of powders or particles such as fluorine resin,

B4l O emGRNIPO WD el Bﬂf@%?gef Jaﬁ_x%@%megig&% il gh&?nber

silicon <carbide, and th I'n a

ﬂﬁ%flbl to used%PHﬁL such as quorlne rubber
cqnybe prexents # gvendy thechaxmingunitiz unlikely to

| ayer is fornmed on the surface and the surface energy

remadncithe in@rmédiabxeaptfetringt mFbibér aCThErbRg: REASRS Ses
of the belts include, but not Iimted to centrifugal

DO RGP i R G eb@indhry BN 5t Be pbat i Snd the

application of transfler bias at the time of secondary transferring becomes

relatively easy.

The materials making up the intermediate transferring member is not
particularly himited, and may be selected from kmown materials accordingly:
Examples are named, hereinaftar. (1) Materials with high Young’s modulus

{tension elasticity) used as a single layer belt such as polycarbonates (PC),

polyvinylidene fluoride (PVDF), polyallylene tersphihalate (PAT), blend ]

materials of PC/PAT, ethylene tetrafluorvethylene copolymer (ETFEVPC, and

el WL

ETFE/PAT, thermosetting polyimides of earbon black dispersion, and the like,
These single layer belts having high Young’s modulus are small in their

deformation against stress during image formation and are partictrlaxly

oy h et ol g Ca o, | LR T

123



10

15

20

cylindrical nold to forma belt, spray application in
which a liquid paint is sprayed to forma film dipping
nmethod in which a cylindrical nold is dipped into  a
solution of material and then pulled out, injection
nold nethod in which 15 material is injected between

i nner and outer nold, a nethod in which a conpound is
applied onto a cylindrical nold and the conmpound is

vulcanized and grounded. In general, two or nore

B that fp cRetthrf @ror BBt BRély b BERE duPing color rmage

Met ho s to prevent elongation of the eI astl c belt

ncl udeggﬁeA% ore %ﬁgéﬁlrb‘# %ﬁgi ]IS £ Eflfb flimt

i ncorporating a rraterl al that prevents eI ongat| on into
hge Yoong's| mpdulusaard at bese laye, added with sehbfes layea aod an
parti cul arIy limted to the manufacturing 128

: ﬁsfﬁ o) th
(’?g@e ayer g#even]timglt{gng {Fon [ %qé %St}]g %#é% “The
conblnatlon of natural fibers such as cotton, silk and
donble) g1 trpls iayerebelt has meeapability elpreventing dromouteis a lined
nylon fibers, acrylic fibers. 5 polyolefin fibers,
iﬂﬁ-g¥\thﬁh(|1s RhEQWOby TA@hsss GOMEY EiRkle ERLPHelE gs}bﬁfliult with
yV|nyI|dene ch orlde fibers, polyurethane I be

e uoroeth | ene ers, pheno

rgloﬂs%\"éa@ .#E? LAY rgb g5 an;glagpmer.
fibers, glass flbers boron fibers, and the like,

Tieis helt f= diken At=pacis msthiat thore {4 difiost ne pipedcftitef Gaclefngmter
the like, and naterials that are in a formof a weave

rREAP LS % 5 b " MRS RBR el wilE ofcte

thread may be one or nore of filanents tw sted
heliedee thamdrive myllertoritensiony rellet axid,thewelyonsiag theelasticity of

accepted such as single twisting, nultiple tw sting,
edge portions that extend over rollers, it can prevent meandering of the belt It

is also cost effective for not requaring ribs or unmits to prevent meandering.

Conventionally, mtermediate transfer belts have been adopting {luorine
resins, polycarbonate resins, polyimide resing, and the like; however, recently,
elagtic belts in which elastic members are used in all layers or a part thereof are
used as the intermediate transfer belts. There are some issues over transfer of
color images by resin belt as described below.

Color images are typically formed by four colors of color toners. Inone
color image, toner layers of layer 1 to layer 4 are formed. 'Thner layers are
pressurized as they pass through the primary trensferring (in which toner is
transferred to the intermediate tranafer belt from the photaconductor) and the

gecondary transferring (in which toner is transferred to the sheet from the

124

———— ns D

FRFriiTT

BALED %y L LTl ol - LY e e —




10

15

20

doubl ed yarn, and the like. Further, fibers of
different materials selected from 15 above-nenti oned
group maybe spun together. The thread naybe treated
before use in such away that it beconmes electrically
conductive, On the other hand, the weave maybe of any
type including plain knitting and the like. It is
possi ble to use a union weave for making it

el ectrically conductive. The manufactrni ngprocess of

- ere i ' rl limted. 20.
PErRaR UGN BoRD and B0y (dhUuRb s siplb B spices
woven in a cylindrical shape is placed on a nold or
ingeaseRe Aptherobegve fre mgerasps; phenemenmsudhons dbpots of
method in which a cylindrical weave is dipped in a

et kit Br AEpdREs Fedbheolshlie Tikely to oorur siﬂééms%nheus
s that coating layer(s) Ts tormed on one siIde or

I

on poth sides.of the core layer and_a nethod in which
a4 ﬁ%ﬂ@éﬂi R%ﬂﬂ@ww@e donas layeap, thaw tandde compress
an arbitrary pitch, and then a coating |ayer is

thoe wadr dyerseom (Heréthe: lattasdivg dudy fe lil&l 8od-Gi CK,
el ongati on and contraction of the surface 5 becones

| arge ppgd. bRy se acks.on t.he rf,ace | ayer .
dependi ngﬂmﬁ%@%ﬁﬁﬁ&?B@%@%ﬁw gp varous types
Mor eover, as _the anmount of elongation and contraction
phisnen sueh 23 Japugicsepaperiordbe paperdainga shuphgairfde ind

contracted sigrrantly. Therefore, too nuch thickness,

BRAUHsinETERfwVRE, $he bpdHavil) £ HAH e face is likely to have a gap

hetween toner and sheet at the time of transferring and therefore leading to

transfer errors.  When the transfer pressure of secondary transfer section is
increased 1n order to increase adhesiveness, the enhesive force of the toner Iayers
becomes high, resulting in the letter drop outs as described above.

Elastic belts are used for the following purpose.  Elastic belts deform
corresponding to the surface roughness of toner layers and the sheet having low
smoothness in the transfer section. In other wards, since elastic belts deform
complying with local roughness and an appropriate adhesiveness can be
obtamed wrthout excessively increasing the transfer pressure against toner
layers, it is possible to obtain transfer images having excellent uniformity with
no letter drop outs even with the paper of low {latness.

The resin of the elastic belis is not limited and mey be selected
accordingly.  Examples thereof include polycarbonates, Aluarine resins (ETFE,

PVDE), styrene resins (omopolymers and copolymers including styrene or
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10 The transferring units of the first and the second
transferring preferably contain an image-transfr
rringg unit which rel eases the visible imge forned
on the photea nductor to the recordi ng-nmedi um si de by
charging. There maybe one, two or nore of the
transferring unit. The transferring unit nmay he a
corona. transferring unit based an corona 15

di scharge, transfer belt, transfer roller, pressure

substitfted siyedred EnclOds pelpagiamR, chibrpaly8ihbhg unit, for
exanple. The recording nediumis not Iimted as | ong

as it i abl e, of r ferring unfixed inages. affer
R Py Sy e Giens o Rt i Frge oyl phlonde
recording mediumis typically plain paper, and other

copolymics Istyrene iwirgd adfaeaiopelyimerestprene rregbicheiddopolyrict)

sheets for overhead projector (OUP) may be wutilized

SR R S My

recordi ng nmediumusing a fixing unit. The fixing may
ageylatercpp sistyepebubr acryatisrcopplymen sibymgnevatyd denyladel
to the recording nedium or simultaneously when all

SRS ALl B ot ! < YL
[Tmt ela and ‘nmay eé@él ect e%l3 agcgﬁdgpﬁglay Eoﬁh}glver i %I}T‘t
is.preferably kn heat application and

UENE@EF% @Mﬂﬁﬁm copolygs gtyvpneethyd| ude a
conbi nation of heating roller and pressure mler, and

néeihaawbits atjobymer, siyeaid-pheryd ethactplfs sopiobyhed, hed thealih),

endl ess belt, and the |ike The heating tenperature in
PSP SR 582 Ut BB e
cupolymer, and the like, methyl methacrylate resin, butyl methacrylate resin,
ethyl acrylate resin, butyl acrylate resin, modified acrylic resins
( silicone-modified acrylic resin, vinyl chloride resin-modified acrylic resin,
acrylic urethane resin, and the like), vinyl chloride resin, styrene-vinyl acetate

copolymer, vinyl chloride—vinyl acetate copolymer, rogin-modified maleic acd

- resin, phenol resin, epoxy resin, polyester resin, polyester polyurethane resin,

polyethylene, polypropylene, polybutadiene, polyvinylidene chloride, ionomer
resin, polyurethane resin, silicone resin, ketone resin, ethylene-ethylacrylate
cupolymer, xylene resin and polyvinylbutylal resin, polyamide resin, modified
polyphenylene oxide resin, and the like. These may be used alone or in
combination.

Rubber and elastomer of the elastic materials are not imited and may

be selected acrordingly.  Examples thereof include butyl rubber, luorine rubber,
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3 0 Further known optical fixing unit nmay be used in
addition to or in place of fixing and fixing unit,
depending on the application. In a preferable aspect,
the fixing unit is a heat fixing unit which fixes a
toner image an a recording nmedi um while the recording
mediumis passed between a heating nenber and a
pressure nenber and is transported. is In this rase,

it is preferable that the heat fixing unit conprises a

GleBAiRiriBbe B Tend G &R RILBS (HYED dhered to at
| east one of the heati ng men’f-)er aﬁrﬁ’qtqﬁgépressure
menber. and that the sudace pressure (roller
%&E‘f‘@ﬂﬁ’?g’é‘%ﬂ‘ﬁfﬁ%ﬁw natyrauhberisopreng subberg menber

and pressure nmenber is L5xj05Pa or |ess. 20 As shown

styréhechu@@dicrichabbérs bagdisvietrubber, &thyleeaiiBhfendriifal
fixing unit in which a recording nmediumis passed

LN nber 230 and . pressure nenber 232
AR bR PREL o TR OB e e PNEBLRBARA « oner
131 1 _t inmages on the recording mediumare fixed.

Parethwlane; chlpnyatedipolyethylenes esuthant eabbergynmitartic? 74
whi ch renoves toners adhered to the heating nenber and

1] f a
a’%ﬁ?%ﬁfg?ﬁe% t ﬁeﬁhieﬂé% @bel&?e ﬁer 8%%%%%523@"1} ber,
n@rrb Ls . adjusted to 1.5x1CbPa or |ess. Higher

B F‘F'ﬁ@g@dﬁ‘ uPAYNeRbpEREESTUbker, fysirogenated notrile rebhent s
hot offset in a w der range; however, strong pressure

tiaunepkistc eitinxe (Flfbrﬂ}vﬁﬂﬁ%'lamﬁé WFE8fik ERARINAGS
menber 274 may be directly broughtﬂslylrj}ct'%— contact with

bSO oo R et rtomor,
polyuren elastomers, polyester elastomers, and {luorine resin elastomers), and
the hike. These may be used alone or in combina tion

The eonductive apgents for resistance adjustment are not limited and
may be selected accordingly. Examples thereofinclude earbon black, graphite,
metal powders such as aluminum, nickel, and the like and electric conductive
metal oxides such as tin oxide, titanium oxide, antimony oxide, indium oxide,
potassium titanate, antimony kin oxide (ATQ), indium tin oxide ('TO), and the
like. The conductive metal oxides may be coated with insulating particles such
a3 barium sulfate, magmesium silicate, calcium carbonate, and the like. The
conductive agents are not, limited to those mentioned above.

Materials of the surface [ayer are required to prevent contamination of
the photoconductor by elastic material as well as to reduce the surface friction of

the transfer belt so that toner adhesion is lessened while cleaning ability and the
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this rase, as shomn in thrs FIG. 20 t he cl eani ng
nmenber may renove toners 10 adhered to the pressure
menber 232 via a toner renoving nmenber 284.

Al ternatively, the cleaning nenber may renove toners
adhered to the heating nenber 232 via a toner
renmovi ng nenber 284 to be brought into contact with

t he heating nmenber 230 although drawing is omtted. In
a preferable aspect, the fixing unit conprises a
seeendamy trapsfee propesiyearaimppedved. t Matehisltwlgeh esdaices surace
heating menber equipped with a heat generator; a film

%@;ﬁmﬁ% Ejbs pressgre Jé%?fz%?%er rrll'g%ﬁ%{ﬁ{ _s;re

menber via the film wherein a reardi ng medi um on
uPAlys&ber. eprEydesi, aud thediker may be disperseddorusec
transfer, is passed between the filmand the pressure

ElRihslkes bﬁuﬁ%&@%ﬁdﬂﬂéﬂoﬁ@%&ﬂm&ﬁ@n

Such fixing unit includes, for exanpl e, so-cal surf
evi I n I C frxrn f|| is rota ed to fix
%ﬂr?&w iRy Waﬂﬁﬁeﬂﬂ SiReqars opp such g ng
devrce the frying film 351 |s a heat resistant film
meﬁmmpmdem flubsds, titakived diosidepsiagd
around a driving roller 356, driven roIIer 357 and

AR, TR ey RS oS ARl B e

these rollers. 5 The driven roller 357 also serves as
fmopessnbberrtbht wrireted withfheat sg thatl afluoramedrich layer i logmed,
film 351 rotates clockwi se due to a cl ockw se

1HRes dutfa L GuLel the driving roller.
D'Ellﬁrhgtsr ot atfrﬁidtg‘gil& spee%lbg?[fg?he fP)??‘%g filmis adjusted
to be ui t tothe speed of a transfer materi al
at a Xgrq%e wacturingpeecessesaf thabelts inghuda, buyngt

the fixing filmcontact each other 10 Here, the

Linwitsbiarcentrifu gl fofadngam redittle im=ahAsk ik gohiddantd@ydiRgng 0od

cylindrical mold to form a belt, spray application in which a liquid paint is

sprayed to form a film, dipping method in which a cylindrical mold is dipped into

a solution of material and then pulled out, injection mold method in which
materal 13 imected between inner and outer mold, 8 method in which a
compound is applied onio a ¢ylindrical mold and the compound is vuleanized
and grounded. In general, two or more processes are combined for
manufacturing belis,

Methods to prevent elongation of the elastic belt include using a core
resin layer that is difficult to elongate on which a rubber layer is formed,
incorporating a material that prevents elongation into the eore layer, and the

like, but the methods are not particularly limited to the manufacturing
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releasablllty such as s|I|cone rubbers, “and ratates
counterclockwi se while prt_re contacting the fixing
nip area L at an overall contact. pressure of from4
kg to 10 kg. Such filmthat is excellent in heat

resi stance, releasability and 15 durability, is
preferable as the fix-in film351, and its total

t hi ckness is not nom than 100 pm preferabb; not nore
than 40 pm Exanpl es include a nonolayer film of heat
pasdesdeant resin such as polyimde, polyetherinmn de,

pol yet hersul fide (PES), PFA

(tetraf, uorost yrene-pext!| uoroal kyl vi riyl ether
copol yﬁﬁ @? ﬁh Rele mnsfractipg thy gore layey thatmreyent

conprising, fox exanple, a 20 pmthick base |ayer,

alodgaliéh meludeelsriete combigionbiganiral Abivsisich Bﬁmtﬂgﬁﬂk and
a 10 mthick parting layer of fluoro-con such as PTFE

PP e e 0 BBt B Gl R Gy e

conductive material, or an 133 ----------
polyolefin fibers, polyviny! alast®l Abemspolgvingletlonde fbays, a
quorocarbon rubber or a silicone rubber, mhlch is

gagﬁgn this aspect IS Cg“ﬂﬂtsﬁégeﬁ#)ém P{;lg%l Su rartegber

@ésﬂand @%’Lﬁ@éllﬁ‘g ter 355 and the fl at substrate
Fhpyroe Eﬁ and pag/Jike) increrpls fiker such as
conductivity and a hlgh el ectric resistance such as

@irbon fiberdf gl it dakai ibas, Bl Bk lkel it mBREsuAeRliron
generator is arranged on a surface of the heatl ng

| re'ct‘f}lgeorrﬁ e nl xtlh%g]kfl X'dgtﬂa(:;?a%@aat P *i?ggflweﬂr

coating an electric resistant naterial such as , A gkPd

threndrarmx beyised. Jt showd be@otast that Hrgmateréss i fehiinited to

| inear to shape or belt shape. Both ends of the fixing

1head @dschBNEamlvact rodes (not shown)

Athread may be one or more of filaments twisted together, and any
twisting and plying forms are accepted such as single twisting, multiple twisting,
doubled yarn, and the like. Further, fibers of different materizls selected from
above-mentioned group may be spun together. The thread may be treated
before use in such a way that it becomes electrically conductive, On the other
hand, the weave may be of any type including plai_n knitting, and the like, Itis
possible to use a union weave for making it electrically conductive.

The manufacturing process of the core layer is not particularly Hmited.
Examples include a method in which a weave that is woven in a cylindrical
shape is placed on a mold or the like and a coating layer is formed on top of it, a

method in which a cylindrical weave is dipped in a liguid rubber or the like so
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and the resistance heat generator generates a beat
when electricity passes though the el ectrodes.
Further, a fixing tenperature sensor 358 forned of a
therm stor is provided to the substrate on the surface
opposite to the surface on which the fixing heater is
arranged. is Tenperature information of the substrate
detected by the fixing tenperature sensor 358 is
transmtted to a controller (not shown), then an
thheatiting leyer(s) s foomped be dne sidr e oh ibathng démeafithe oy lager and a
controller, and the heating nenber is controlled to a

SRR BT S A helenly ¥ P P fol ey

however it is preferable to _use the surf fixing device
then sogpatingdareris fogmedithergens or mi ng appar at us
such that a fixing unit which is efficient and can

shor t grghieaBasiiie 38yer is'oo thidk, d1PRetide! A1PRInEra266% 6F thelsiEface

fixing unit conprises a heating roller, a fixing

roll er, an endl ess belt-1ike toner_heating nedium and
bgoggp P&,ﬁ%ﬁ?@ﬁ%@@%@f#ﬁw deneapiqgon the

formed of a magnetic nmetal and is heated by
Habdodes ofitt@redhdiis layett cMopeovet, e the Xindgnt of dierpgaitiin and

arranged parallel to the heating 5 roller, the toner

eal .hg -medi um ;s spanned over the -heat.i ral l.er .and
g B o SRS By AHERER b §of ortterP
rotated by these rollers, the pressure roller is

' yi nThengfwe Jor musbrbhwbnesy aboutHenthioxinmageyisnobr

via the toner heating nmediumand rolls in the forward

hbRHd Oon towards the toner heating nediumto forma
fixing nip portion, and wherein a recording nmedium 10
on whj an ntixed_inagf is fornmed after

h
el ect 188 g adits of Thesfitsh and ghe secpn@ bansiemgner

heating medi um and the pe&xe nenber to thereby heat
paéfirdblx cdot@inUi] inega-tralgerring unit which releases the visible image

formed on the photoconductor o the recording-medium side by charging.
There may be one, two or more of the transferring unit.

The transferring unit may be a corona transferring wnit based on corona
dizscharpe, transfor belt, transfer roller, pressure transfer roller, or adhesion
transferrng wmt, for example.

The recording medium is not imited as long as it 1s capable of
transfernng unfized images after development and may be salected accordingly.
The recording medium is typically plain paper, and other materials such as
polyethylene terephihalata (PET) sheets for overhead projector (OHP)} may be
utilized

The fixing is a. step that hxes the visible image tran=farred to the
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Sui t abl e exanpl es of such fixing unit include the
fixing unit according to an electromagnetic induction
heating } process as shown in FIG 14 15 The IH fixing
unit used was so-called el ectromagnetic induction
heating fixing unit (fixing unit according to an IH
process) in which a heating unit j J thereof is, as
shown in FIG 14, a unit configured to cause a heating
menber y containing a netal menber to generate heat

oG th ATRANGIAS a Rk Tl{]%\ﬁh mfﬁgfe
caused by eddy current generate toga gnet | c net a each

2 er due to a | ternating nagnetlc field. The
Pﬁﬁ’@‘é&g?bﬁw& med 0 UedprPriing estrumy, of swmilfanesualy when
heating roller 301, fixing roller 302, heat resistant

hﬂlm]otsmdﬁ:t@htﬂjngmﬂpdi um 303, and 135 pressure
roller 304. The heating roller 301 is heated by

el ectr netic . Jnd ti.on of, an in i Qn heat i
unit 3 YiLis %ﬁa‘lﬁa@r #%gm&%wﬁr
to the heatl ng rol I er 301. The endl ess heat resistant

tas pregiorblysknasymhertchnplies tidrhandpressmgzatin wyit. 3Examples of
fixing roller 302 and is heated by the 5 heating

TGN R i

is bro |nto pressure contact with the fixin
@ﬁheez llge presgore rollpe apd endleenbalh angld
d| rection towards the belt 303. The heating roller

301 cOMRs haaingd@hlpRritivs GRS hegt bi ﬁ%ﬂéﬂlmﬂqﬁﬁﬁt&m&ﬂ

rret al menber made ol for exanple, Tron, cobalt

5§%m?é?P@Hkpﬁiﬁﬁé@&?gaftﬂ§:ﬁ£f cagggi:SIan f ast
tenperature rising. The fixing roller 302 conprises a
cor ed Barth&)Ruown dpticd] foimginis nody lsused in addition to or in place
of fixing and fixing unit, depending on the application.

In a preferable aspect, the fixing unit is a heat fixing unit which fixes a
toner 1mage on a recording medinm while the recording medium is passed
between a heating member and a pressure member and is transported.

In this case, it is preferable that the heat fixing unit comprises a
cleaning member which removes the toner adhered to at least one of the heating
member and the pressure member and that the surface pressure (roller
load/contact area) applied between the heating member and pressure member is
1.5%105Pa or Ieas.

As shown in FIG. 20, the fixing unit is, for example, a heat fixing unit in
which a recording mediuon is passed between a heating member 230 and

pressure member 232 and while the recording medium being transported, toner
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stainl ess-steel and an el ast.ic nenber 302b which i-s

made of silicon rubber 15 having heat resistanrr. in
solid formor in foamfarm and coats the cored bar

302a. In order to formcontact parts with a
predeterm ned wi dth between the pressure roller 304

and the fixing roller 302 by a pressing f:ina fromthe
pressure roller 304, the outside dianeter of the

fixing roller is set to larger than that of the

ibegts og thelrea@irddplmediins 200 fikedurEhd BBatBKAE (ot comprises a
t her mal capacity 20 of the heating roller 301 to be

cé}mal.l er g{ég% iitl‘fkg’ffethe [IXI ngﬂ(jol hﬁééﬁgﬁé and th Srand

up time is shortened The beIt 303 which is spanned
theeyurfire pressumgiroliin knd@odtah diredeapplisidnbetwicaf thel heating
302, is heated at a contact site W between |tseIf and

A i) B Dl e

rollers 301 and 302, inside of the belt 303 is
RreiReER gEprersp theafieinmandis provests| hot offsed wney Fadaserange:
is heated. The pressure roller 304 conprises a cored

Heaevos) VireSdhr Sadse b pCBhARpIERIIDE pafBH 8adily. "The!cdeaning

haV|ng good heat conductance such as, "for exanpl e,

ORBE! ol s B S R B S

has hi gh beat res|stance and toner reIeaslng
cpmmmmmﬁe&mﬂmfﬂikﬁmhhmm&bmmeﬁnENMheﬂeﬂmmﬁiaMsnﬂthnumdtn
stainless (SUS) maybe used in the cored bar 204a.

Vi a %8@'@5 ﬁ%ﬁ%@ﬁéx' ﬁ}’ﬂ’% P pg’ﬂgu”g‘%’l’ h'?m %'“en"

th|s aspect the pressure roller 304 has higher
to; the presnae fmember r3i2 #1a 0 Mnexntemdving tthember 284,
pressure roller 304 makes inroads into the fixing

Alirh@6ive}P Ahe ARGnf medthdr m¥ HeHofAtbtess ARt 9 Rehting

ned|un1811 to be arranged al ong the C|rcunferent|a

age’bg{?the %gH:ace of g:ﬂh?elﬁé&"sg%g #‘?gﬁi er 304 qum

recordlng
the heating member 230 although drawing is omitted.

In a preferable aspect, the fixing unit comprises a heating member
equipped with a heait penerator, a heating member equipped with a heat
generator; a film which contacts with the heating member: and a pressure
mermber which makes pressure contact with the heating member via the film,
wherein a recording medium, on which en unfixed image i3 formed after
electrustatic transfer, is passed between the film and the pressure member to
thereby heat and fix the unfixed image.

Such foang umt includes, for example, so-called swf fixing device, In

which a fixing film is xotated to fix an image, as shown in FIG. 13.
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medi um 311 fromthe belt 303 is facilitated is T T e
achi eved. The induction heating unit 306 which heats

the heating roller 301 by nmeans of el ectronagnetic

i nduction conprises, as shown in FIGS. 14, 15A and

15B, an exciting ml| 307 as a magnetic field

generating unit, and a m| guide zo plate 308 around

whi ch the exciting coil 307 is winded. The coil guide
plate 308 is closely arranged to the outer

ci rcunferential. surface of .t he .healin oller 301 . and

Co fn AR S8 i AS iz e TR 108 0P h - chegd gecigtant. flm
| ong piece of wire rod { 137 for an exciting aril is
diaverthtesthapeiof decemllems delth evhich is gpsntedpiretnd 30&H¥Rg roller

the axial direction of the heating roller 301 to form

‘ 4 | _ he.oscid | ali
Sio5, Stigon ol 95 o Hon B icah Y a0 WERO8 sl P gortnd by o
f ceguency-var.i abl e. driving power source (not shown).

r upperéerdaeated hefwesn| lovahotbbafithésegolias! s cone

309 which is forned of a ferromagnetic material such

as fer Thteirpd jollet B alddckvdaVdd Q‘#@ﬁsii&‘bg@fegilog tfg% ?ftﬂ:lg film,

to an exciting coil core supporting ne

cl |y arr to the exciting coil _30L Note that an
aud:the ﬁidﬂ%ﬁﬁg Ea%; Jotgbes ﬂa@vﬂégguﬁﬁowmmmm shown in
rel ative nmagnetic pernmeability of 2,500. A

g giwe pfethey detingr ndliet. n TGy rbeitional spbed Of thd/Min@Alin is
preferably 20 kHz to 800 10 kHz is supplied fromthe

F - Clli coil 307, thereb
Ao BRNR RIS ch ool by Bl afiadboit it/
alternating magnetic field works on the heating roller
Sotherm g rimesume milegand the finipg flgecontrict eheh diblet. 303 in y
the contact region WL of the heating roller 301 and

the fiKofg Bl prden i Kaley VihbhBl (adleLERE MAVThE/Srood

them eddy currents | flowin txe Irection _

FEA D o5 e Fubier apud. Fapieg opmiRieiorkwise while
Joul e heat depending on the resistance of the heat

preshiere cifiaciing the fixtng nip area I at an overall contact pressure of from 4
kg to 10 ke,

Such film that is excellent in heat resistance, releasability and
durability is preferable as the fixing film 351, and its total thickness is not more
than 100 pm, preferably, not more than 40 pm. Examples include a monolayer
film of heat resistant resin such as polyimide, polyetherimide, polyethersulfide
(PES), PFA (tetrafluorostyrene-perflucroalkylvinylether copolymer resin), or the
like: or multi-layer film comprising, for example, a 20 pm thick base layer, and,
in the side coming in contact with the image, a 10 pm thick parting layer of
fluoro-resin such as PTFE (tetraflupro-ethylene resin), PAF, ar the like, which is

coated on the base layer and contains electrically conductive material, or an
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cthe heat generatr on Iayer of the bel t 303 .é‘., rrai nl'y

in the contact region of the ft heat roller 301 and

the belt 303 and in the vicinity thereof the belt 303

conprising the heat roller 301 and the heat generating

| ayer is heated by nmeans 20 of el ectromagnetic

i nduction. The inner surface tenperature of the

t hus- heated belt 303 is detected by neans of

tenperature detecting neans 305 which is arranged in

dasticlayerviflely. alRbrédebéAdibes bF b 20R0AE ribiRrbehich 39ehitéd on

the vicinity of the entrance of the fixing nip

|%Jgr o). N and conprises tenperature-sensitive el ement
\F""ﬁ% h thermal responsiveness such as a

thermstor The fixing unit used in the invention is

not | ilmKI&d 18pthewatmgemembereds2 in flhixi aqgctrm domposed of a flat

according to an IH process Howevei , is preferable

g |
Eﬁ)ﬁggé%eﬁrg%g i %’her %n%@%g@e% %&%%%513 fprmad of a
that_ of the hear roar t pe fixing unit, enabling the

ypsTiad ARFGEST highhpab sonduatistirandm hishagecthiormsisbgee such as

apparatus, in whi ch a frxr ng unit allow ng quick

Bl U\ BEETRAGH SRR ol Sl HESh n%ir@gg's?%?gégﬁ

The charge e |mnat|ng is a step that ap

h t oconductor_ tq di s arge_it, and
sHatpo, ot Jhe HEpling mByber BrlatiIe e iBie Topgihudinal
chnrga-elimnating unit is not parti cuI arly limted as
dimotjoras The Oxingcheebt éa ofie abplived bydicacihar g ehicas: hesistant

t he photoconductor such as discharge 15 Ianps and may

%%ﬁﬁﬁ%n peawlg%g %pf"’em nat un| Eﬂﬂgﬁ%ﬂﬁﬂw

el ectrophot ographi c toner on the Iatent eI ectors

balegfianse a Botlyendsnfdhe fizsingdmatarchaverdectypdes fridt ghown)

and the resistance heat generator generates a heat when eleciricity passes

though the electredes. Further, a fixing ternperature sensor 358 formed of a
thermistor is provided to the substrate on the surface opposite to the surface on
which the fixang heater is arranged.

Temperature information of the substrate detecied by the fixing
temperature sensor 358 is transmitted to a controller (not showm), then an
electric energy supplied to the fixing heater by the controller, and the heating
member is controlled toa predehermined temperature.

The fixing wnit 15 not limited to the above-mentioned surf fixing device:
however, it is preferable to use the surf fixing device because of availability of
image forming apparatus such that a fixing unit which is efficent and can

shorten the nse time,
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e e . eiaraan

that is capabl e ofrenoving residual 20

el ecf xophot ographic toner on the latent electrostatic
i mage bearing nenber may be used, the cleaning unit
may be properly selected fromknown cl eaner and
exanpl es i nclude magnetic brush cleaner, electrostatic
brush cl eaner, magnetic 139 6 | r' roller cleaner

bl ade cl eaner, brush cleaner, and web cl eaner, etc.

The re [ ' step.in ich the . ;
el oct r AhESRrAT Aehies be Hithe il Soparions a heating wller, a
cleaning is recycled for use in the devel oping and
fixgigwilley an epdegsobaliike yoner heavinki mediuni, tandsa Feessure Toller,
recycling unit may be properly selected from known

h&ﬂﬁﬁ? R ER ' [ [
t he reg%%ctive pF%%%gges a%gﬂggggﬁgﬁfgﬁ§&§%ﬁa@gg@ca ??ih?
carried out by, a controlling unit. Any known )
Sgﬁ‘ElPEFlSP?F@C Hsuctipm the; xapg seliards grrangedparalleldor the hepting
performance of each unit may be sel ected accordingly.
bolbptles tinde Hedeing i meditH BN ESariied ovds the WARRE DIIRF and the
conputers, etc. An aspect of the operation of "the

mage form h er f.or by .the i e form

RS REE B PR 17 e Henlife Tellarodnd 13 mualedi: ey rlfpr, the
FIG 2. The image form ng apparatus 100 shown in FIG
prissureqoillop esl britght tihte fifespivet matmd ueith rthd rising Qoller via the
(hereafter referred to as' photoconductor 1ldas a

toner heating medium and rolls in the forward direction towards the toner

heating medinm fo form a fixing nip portion, and wherein & recording medium,
on which an unfixed image is formed after electrostatic transfer, is passed
between the toner heating medinm and the pressure member o thereby heat
and fix the unfixed imaga,

Suitable examples of such fixing unit include the fAxing unit aceording to
an electromagretic induction heating (TH) process as shown in FIG. 14.

The IH fixing unit used was so-called electromagnetic induction heating
Jhdng1uﬁtﬂﬁdng1uﬂtau1udhm:hnan]&Ipnmnﬂﬂin'whkh.a]nmﬁng'unﬂ
thereof is, as shown in FIG. 14, a unit configured to cause a heating member
contaming a metal member to generate heat by electromagnetic induction,
namely, the Joule heat caused by eddy current generated to a magnetic metal
member due to an alternating maguetic field.

The mage-fixing apparatus shown in FIG. 14 comprises a heating roller

301, fixing roller 302, heat resistant belt (toner heating medium) 303, and
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latent electrostatic inmage bearing nenber, the charge
roller 20 as a charging wunit, the exposure apparatus

30 as an exposure unit, the developing unit 40 as a i
devel oping unit, the internedi ate transferring nmenber

50, the cleaning device 60 having a cl eaning bl ade as

a cleaning unit and the discharge lanp 70 as a 20

di scharging unit. The internediate transferring nmenber
50 is an endless belt that is being extended by the
pinbesaee rollére 3081 Mhackehtings roltert BAI ligllicatnt) heeskarefaietic
be 140 noveable in arrow direction. Apart of three

- a, 18 r bi s roller at can
tiuckBh ot (08 187 fe e S0 o, Bk B 308 ariied
transfer bias, to the internedi at e transferring

paelisd rtosthe Tipeting anbemg0Lini Thoendlesh keat cresmtantgbell 08 is
is placed near the |nterrred| ate transferring nmenber

unit vvhg‘?% can |n'pr| nt tﬁ}gtran %blguaﬁs ﬂ?‘ﬁsﬂsrﬁéﬁgd by the

R A D P B3 5 e

final transfer material, is placed face to face with

rilte  Theprisagrailler 904 i BroulBt Bith b@ea@drmanﬂ.ﬁmuﬂﬁ thé fixing
internmedi ate transferring nenber t he corona

iR dpe Rl S At °”%hﬂ”§%%%%€%m@s the bel:
betvveen contact area of the photoconductor 10 and the

304t ernedi ate transferring nenber 50 and contact area
of the internediate transferring nenber 50 and the

trans i ' [ .

it or hoREREE riflor B} BimbOLA hiey Hak calindiell I8
unit 40_is canstructed with devel oping belt 41 as a

AR A e A I (UM LA TR

yel | ow devel opi ng unit 455 magenta devel opi ng unit
aA8 Mha dos @A eion edmibldxd low itheRAl ERicii#Nand fast temperature
juxtapositioned in the surroundi ng area of devel opi ng
belgt 41. The bl ack

The fixing roller 302 comprises a cored bar 302a made of metal such as
stainless-steel and an elastic member 302b which is made of silicon rubber
having heat resistance in solid form or in fosm form and coats the cored har
302a. In order o form contact parts with a predetermined width between the
pressure roller 304 apd the fxing roller 302 by a pressing foree from the
pressure xoller 304, the outside diameter of the Hxing roller is set to larger than
that of the heating roller 301. This configuration makes the thermal capacity
of the heating roller 301 to be smaller than that of the fixing reller 302, and thus
the heating roller 301 1s rapidly heated and warm up time is shortened.

The belt 303 which is spanned over the heating roller 301 and the fixing
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devel oping unit 45K i s equi pped wi th devel oper
wnt ai - ner 4M devel oper feeding roller 43K and
devel opi ng rol |l er 44K whereas yel |l ow devel opi hg unit
20 45Y is equi pped with devel oper container 42Y,

devel oper feeding roller 43Y and developing roller
44Y. The magenta developing unit 45Mis equi pped wth
devel oper contai ner 42M devel oper feeding roller 43M
and developing roller F 141 44M whereas the cyan

@i 03, Robdilell o Aoinia UG hativbin HELE i

contai ner 42C, devel oper feeding roller é%ﬂgjﬂﬁhmmgmuer
el.opj ng,rol l 44C._ Theii _deyel oping belt 41 is an

gﬁﬁl%@@lﬂgﬁea&ﬁﬁﬁy $be indphion heatire Hng dhep; bpaplling of

rollers as rotatable and the part of devel opi ng belt

4dlldrs 301 and 802Ghside bhtHe 1t 30308 ebeendedy Beattl an¥l As a result,
For exanple, the charge roller 20 charges the

PRI S et b e o

apparatus 30 exposes i magew se on the phot ownduct or
athigh 130 cnvilaronersber mhdé ofvnetr] davinggioad beati wadectafiiesuch as,
| atent electrostatic inage formed on the 10

O RRpMEU d 1St Y j .
tmgngr feg’ fr rtﬁlg%%ﬁeh\% opig'%%1 %ﬁl‘f%‘ﬁ%e?%%%ér}mggaf Jriph is
i mage. Thghtoner i mage is-then taanterred _ onto the
om Seesuniaes of dins icpredrharsiPda sadhasigh beatiregistance and
applied fromthe roller 51 as the primary
tonan Sfebsakingg padp@riiés. | SBEGMdd e tHbaRS bRnkBAeP thetald) Sstainless

transfer paper 95 as the secondary transferring. As a

t trapsfer | e is formed on the transfer
Eqafpgrm‘%se ?ﬁd%@ﬁ'ﬁ%#@%&on t he Photoconductor 10
is renoved by the cleaning unit 00 and the charge
bui | t The preesutetellep B possehidedixind rolkert 30264 ahé bylt 303 to
renmoved by the discharge |anp 70.
form a fixing nip portion N. In this aspect, the pressure roller 304 has higher
hardness than the fixing roller 302, and thus the pressure roller 304 makes
inroads nto the fixing roller 302 (and belt 303), which causes the recording
medium 311 to be arranged along the dreumferential shape of the surfizce of the
pressure roller 304, In this way, the effect that the separation of the recording
mednmm 311 from the belt 303 is facilitated is achieved.

The induction heating unit 306 which heata the heating roller 301 by
means of electromeagnetic induction comprises, as shown in FIGS, 14, 16A and
158, an excifing coil 307 as a magnetic field penerating unit, and a coil guide
plate 308 around which the exciting coil 307 is winded. The il guide plate 308
15 closely arranged to the outer cirevmm ferential surface of the heating roller 301

and is in a half cylinder shape. As shown in FI(.15B, a long piece of wire rod
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The ot her aspect of the operation of image formng -
nmet hods of the invention by inmage form ng apparatuses

of the invention is described referring 20 to FIG 3.
The in age form ng apparatus 100 as shown in FIG 3

has the same |ineups and effects as the imge Flo ing
apparatus 100 shown in FIG 2 except for the

devel oping belt 41 is not equi pped and the bl ack
developlng unit 45K, the 142 ---- ------- ---

o A1 ewcitingeodps rdteonatela gindadealrag dhe anﬂgueieoptamgaﬂﬁhm the
45M and the cyan developing unit 45C are placed

ol fchtion] 8f ikhdaiBROREOSON LG & o

used in FIG 3 corréspond to the synbg'x?hﬁgse% Fitﬁgﬂﬂlat
19 shows chematl c confl gurat| n of an ent| re

tﬁﬁﬁa@%ﬂwﬁ@u the pExvargble

unit of the invention and conpr|3|ng t he toner

caivaighpdvger ue@e(nef stidwan)f | Ouit=iad thes@enit @ABT Sn Bkciking coil

i nvention or devel oper In FIG 19, synbol 350 refers

tQ 0] e SC er 450_i s
R Bl o B O ramadRle mARRaD St Sskyrite and s in a
provided on a sheet bank 500 On the i mage scanner

hmﬂhwhadmaﬂﬁqmasﬁuad@nanﬂntiﬁgeﬁﬂmnﬁﬂﬁq@ﬁmnﬁgpmnnhmkﬂlﬂand

so as to be rmvabl e up and down around the fulcrumin

Cg{réﬁ%b&hﬁéeg phot oco‘t‘ua%ct or legﬁm%ghg%%?nage ggg?fnﬁﬁ’ 309 for

menper is provided- A charging device 211, the
UgevEl dbih pseest dwsoa) relative ameEpele eprmeabiluy 208 3560, A
the | eaning device 214 are provided surrounding the

Qi Gl it atid)s coftdalt 072008 1 IEGSthd SrefdiShlyel0 kIS t0'800

15 be?ow in the r| ght of and above the phot oconduct or

]?ﬂ t he r@%%b?wg g]tnlgon of Stﬂ‘gﬁ%f)h %%gqnduct or, gﬁ therehy

t he tone_r of the i nvention is used as a
an alternating magnetic field is penerated The aliernating mapnetic feld

works on the heating roller 301 and the heat generating layer of the belt 303 in
the contact region W1 of the heating roller 301 and the fixing belt 303 and in the
vicinity thereof Inside them, eddy currents I flow in the direction B preventing
change of the alternating magnetic field. This eddy currents I cause to
generate the Joule heat depending on the resistance of the heat roller 201 and
the heat generation layer of the belt 303, Le., mainly in the contact region of the
heat roller 301 and the belt 303 and in the vicinity thereof, the belt 303

comprising the heat rollex 301 and the heat generating layer is heated by means

of electromagnetic induction.

The mner surface temperature of the thus-heated belt 303 is datacted by

means of temperature detecting means 305 which is arranged in contact with
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toner therein, the toner is deposited using.a

devel oping roller to develop the - |atent

el ectrostatic i mage on the photoconductor 210 to an
visible imge. 20 The transferring device 213 is
constructed such that transfer belt 217 is spanned
around upper and |lower rollers 215 and 216, and the
transfer belt 217 is brought into contact with the
surface of the photoconductor 210 at a transfer 143 T
ghd iR isidface B the bedt3dd fa Jeifi ' fixing nj
devi ce 220, which supplie§ﬂ%gﬁeM/ gﬁgﬁeto t etﬁgbhia wp
devel opi ng,device 2A is provided in the left side of
Pition, R 28 CompEet fomperphue SeRsIim elomanh having igs thermal
214. 5 Inside of the copier main body 350, a sheet
respoppvenesd euclcas Lilseralisior provi ded that transports

sheet 'S, sent out froma sheet cassette 261 '

descri - easheet bank 5 Ir | ,owner ]
part t ?ﬁgppe% ‘%%F t%cct ﬁ} %hl?glﬁvﬁw%oq ¥ &E?IECE&WSF@WM
to stack position- The sheet transport device C
agmgrunikbacarding &9 an Jbplogessat HoRevenritris prefatmbdt to use a fiving
feeding path R2, and sheet transport path K 10 And on

URR $BA8Inel toAISHP prodRd hedBusRit 1R8] rofi%.g %Z.Jf '

provi ded at a ups?rean1posﬁg?ggﬁ%#§%ﬁ% p o%% ond%%%g?umﬁﬂ
10. ;A heat fixi unit 222 is provided at a _

é?ﬂﬂn@w gk ediar rollny type fmme et saahlingthershortoning o wraem-up
heat fixing unit 222 which will be described in

tetcainid katieragedohniig agparatiein (Wga iaNBxinFRHIe alow Ry quick
and pressure roller (pressure nenber) 232 are

AL AV .t her stream of such heat fixing
uni tﬁlggg, aéﬁl schg?sg‘ég%%at]@tﬁcﬁﬁm%aw 234, discharge
roller 235, a first pressure roller 236, a second

pr ess uFite chagpe-eimpgitingin ¢ stepr thiat epplicsra dischsirge bips to the

tearresi stance 238 are provided. And
photoconductor to discharge it, and may be performed by a charge-eliminating

unit.

The charge-eliminating unit is not particularly limited as long as it is
capable of applying discharge bias to the photoconductor such as discharge
lmmpaandnwwbesdﬂdﬂd&nnLhmwn1duugfdhnmmﬁngumﬂsannﬂﬁn@g

The cleaning i& a step in which residual electrophotographic toner on
the latent electrostatic image bearing member is removed, and typically
performed by a cleaning unit.

Any Imown cleaning unit that is capable of removing residual
electrophotographic toner on the latent electrostatic image bearing member may
be used, the cleaning unit may be properly selected from known cleaner and

examples include magnetic brush cleaner, electroatatic brush cleaner, magnetic
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further ahead, "di scharge stack part (discharge
position) 239 is provided where a sheet on which
images a formed is stacked. 20 A switch back device
242 is provided to the right side of the copier main
body 350 in the figure. The switch back device 242
conprises the sheet transport device D having an
inverting path R3 and re-transport path R4. The 144
inverting path R3 branches fromthe sheet transport

rpHertclqangt, blade deagieri lomsh fleanés andimgh cleaneg htang pawl
234 and guides to a swtch back position 244 equi pped

W th §hRz:&EchhA i . %ggd{ |éﬂ£nﬁ ggﬁ%%
re-transgg'{?t p%ﬁﬂ%%fﬂélgi es l?%Fom t gétsnvmtc c%:é%:i(toner
ositjon 244 back.to a_resist roller 221 of the sheet

r\gsﬂa@p'a? Ghaﬂw%ﬁ B 1159 inpthe sleveloping, ard fypically

conprises plural sheet transport rollers 266 which

peffonpdhi a unfh. | @aser witing unit 247 is
provided in the left of the devel oping device 212 in

the figure. The | aser iting unit 7 C ri ses a
| neer TRl ol R B bopathtebtsl ok SoBisp Bipsport
mrror for scanning 248, polygon notor 249, scanning

ub@tsopti cal system 250 such as fB lens, and the |ike,
The i mage scanner 450 conprises a light source 253,

go EGRrOBag e ateBlh vty 0B Sondtliv) PRLLe g pntroled

contact_glass _257 is provided on the upper surface. To
apg dvpicAlbrearried guebya sentrelbasngo0 on the contact gl ass
257, a 15 docunent set table (not shown) is provided

at  t hAnp MHnivinQBnivORITR Wil (it iP@ipahf: ofRbASEling RHe 2
docunment stack (not shown) is provided at the

Pg’é‘g’%@‘%&g&%ﬁ‘é@%g&q FThe aut ant?:%:i gftlﬂnt ]f eed 1.r1d3600

conprising a docunent transport path (not shown) which
matansauisBeckas swpement osbeeputernetd he docunent set
tabl e through readi ng position on the
An aspect of the operation of the 1mage forming method performed by
the image forming apparatus of the invention is described referring to FIG. 2.
The 1mage forming apparatus 100 shown in FIG. 2 is equipped with the
photoconductor driem 10 (hereafter referred to as “photoconductor 107) as 2
[atent electrostatic image bearing member, the charge roller 20 as a charging
unit, the exposure apparatus 30 as an exposure unit, the developing unit 40 as a
developing umit, the intermediate transferring member 50, the cleaning device
60 having a cleaning blade as a cleaning unit and the discharge lamp 70 as a
discharging umnit.
The imntermediate transferring member 50 is an endless belt that 1s

being extended hy the three roller 51 placed inside the belt and designed to be
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20 contact glass 257 of the imge stunner 450 to the
docunent stack. The sheet transport device is

equi pped with a plurality of sheet transport rollers
(not shown) which transports docunent sheets, 145 V |
i The sheet bank 500 is equipped with a plurality of
sheet cassettes 261 in which sheets "S" such as a
sheet, 01Wfilm etc- serving as a recordi ng nedi um
are placed To each sheet cassette 261, correspondi ng

separ 8“#"&?”%?‘%'2 f%ﬁ%’g&&?}% hﬂﬁ-ﬁgﬁg!c%ﬂnasau-anaﬁar

above- rrentl oned sheet supply path R, Leading to the
drrsapller thas pan impeinha B dtmnsfeﬂalmslg t5 Prinkary ftoarmfe: bias,

in the right of a pl urallty of sheet cassettes 261 in

b R atd RS t I .EEIE]?% '- ed
&\A&]ﬁc% sheetattzr ansg%ﬁ roller iﬁiSGEEI:'ZBr(‘%)éta [ ﬁﬁﬁggy or
tyanspqrti ng sheet} whi ch transport a sheet A nanual
5‘#@-&”&' wiesn thepglermegiais paglorgng membeyrA0, and the
si de of the 10 copier main body 350 in the figure. A

bR rolleeD, b 8 Yrathfertiag MinttWRiRH cBR i frink thd@aRdIBFBids for
and closed to the manual sheet feeding section 268,

ich i.s als ui,pped with the above: t one
thtise s Sovelile 3 REn fone) ipien RGO Benuis g cpnto the
manual |y on the manual sheet tray 267. To the manua
thasker papsr 998 thedinul tlensfer medthrpl, RGRacdldfac wzeowithithe
263, and separating roller 264 are 15 provided in a

Sie i o Lo . . ; his .

Shobingunifl, M3 FSbh bR ied SHiR B Gl H b Brring,

and the original is set to the docunent table of the
0¢cthgsemnarbargard; loggbargiwgtongr wage ¢ theopiartediate

for exanple, autonmatic docunent

transferring member 50, is placed between contact area of the photoconductor

(DLud)

10 and the intermediate transferring member 50 and contact area of the
mtermediate transferring member 50 and the transfer paper 95 in the rotating
direction of the intermediate transferring member 50.

The development unit 40 is constructed with developing belt 41 as a
developer bearing member, black developing umit 45K, yellow developing unit
45Y, magenta developing unit 45M and cyan developing unit 45C that are
jwaiapositioned 1n the surrounding area of developing belt 41. ‘The black
developing unit 45K is equipped with developer container 47K, developer
feeding roller 43K and developmg roller 44K whereas yellow developing unit
45Y is equipped with developer container 42Y, developer feeding roller 43Y and
developing roller 44Y. The magenta developing unit 45M is equipped with

developer container 47M, developer feeding roller 43M and developing roller
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feeder 600 is opened, an original is. set directly on
the contact glass 257 of the { 20 inmge scanner 450,
aut omati ¢ docunent feeder 600 is dosed and pushed
down. By pushing the start switch (not shown), the
docunent is transported by a sheet transport roller
t hrough a docunent transport path and noved onto 146
the contact gl ass 257 when the docunent is set on the
aut omati ¢ docunent feeder 00. The inmage. scanner 450

48 wieremthe vpiede uhttetﬁmﬁte ped wittedeviRpHENt
and the document |s i scharged on e docunent st ack.

n he [ er. 450 i ed
PR JETER ‘if%gﬁcssﬂﬂ%twmﬁwﬁ%ﬁ%?@a
gl ass 257. WWen the |rrage scanner 450 is activated, a
developingdelict] 1258 epflash belt iamd gecxtendmihetdSdn aomesbariofhelt
the contact glass 257 and the |ight fromthe l'i ght

A R S T e urﬁi&iﬂﬁloiiw'

mrrors 254, passes through the optical |ens for
Hhﬁﬂ?g?%@lcﬁ%i,ﬂ-enters an i mage sensor 256, and the |rrage
sensor 256 reads the content of the origina]_

Si mul FBReeuEhH, tHethaPROfole S P HEARE HotodoBHatBH
photoconductor drive notor (not shomn in case O

t ie shown.in the fi I rst, e rface
E"' WW%%&F éLﬂEﬂé‘éﬁ@ezz 1904 gposure
mhich a charge roller 1.5 is used, then inmage
appAoatus 80 expdses nigevase o the phdtasadutt dingg 10nind B4ds a
by irradiating with laser light according to the

Nt SRk e ha d - 1he
h&%ove ment 1 one rragglgsc%ﬁﬁ%r Ll paged %{me'iﬂn the
electrostatic image is formed on the surface of the

clrym 30 & thgn devglopad withithe taneefed romdher ed
by the devel opi ng device 212 to nake the | atent

i@t 40°tol BRE A tBnd4 i ﬁﬁ‘g
of st art s

taneously with the pus sheets W
a e sent ou

the mterme&m?e/ transfernng member 50 by the voltage applied from the

roller 51 as the primary transferring and it is further transferred onto the
transfer paper 95 as the secondary transferring.  As a result, a transfer image
is formed on the transfer paper 95. The residual toner on the photocondiretor
118 removed by the cleaning unit 60 and the charge built up over the
photoconductor 10 is temporarily removed by the discharge lamp 70.

The other aspect of the operation of image forming methods of the
invention by image forming apparainses of the invention is described referring
o FIG. 3. The image forming apparatus 100 as shown in FIG. 3 has the same
lineups and effects as the image forming apparatus 100 shown in FIG. 2 except

for the developing helt 41 is not equipped and the black developing unit 45K, the
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the pick-up roller 262 fromthe sheet cassette 261
corresponding to the selected size of a plurality of
sheet cassettes 261 accommodated in the sheet bank
500, 147 and are separated one by one by the
following feeding roller 263 and separating roller
264, fed to the sheet supply path Rl, transported by
the sheet transport roller 266, guided to the sheet
transport path It, and stopped running down to the

ync roﬁ@%ﬁ“ﬁéﬁg‘g%@ FRES: d%vslgp S k%ﬁ@%ﬁ[ din

vi sual toner image on the photoconductor 210 thereby

dextloping it dp G exk placaddirectlytfacing thewhqtbmindactod 10t 0Fhe
210. Alternatively, the manual sheet tray 267 of the

gﬁ@%ﬁ%lﬁggﬁiﬁgﬁﬁg?#§§%8ﬁ§hyﬁﬁéﬁﬁgb sheet ?Hg§§367 are

sent OﬂI X the pick-up roller 262, separated one b
one byFTGel? &hpwsis gchematioepniiguratior g an remtire image forming
separating roller 264, fed to the manual sheet feeding

Rpbdralas piovalidneith edhdit fixiMeufit | Fising
Zg% gui%ed to the sheet transpgfﬁh%g?@ﬁ%ﬁﬁgﬁgq?hﬁ In the

%he ri ght,.of tgﬁﬁkﬂfgﬁ?gﬁgUCt 210 bé t he re S%ﬂgﬂhﬂntn

photoconductor 210. Then, the toner inmage an t he
ﬂtﬂfﬂm}mondlmm 29,0sysbdlr 260s fefersetd D abgiet htain Wndghesh image
"S", fed in the right of the photoconductor 210, by,

the £ t.he
trans?gﬁgﬁhgﬁﬁggﬁgggé%g'ﬁﬂfﬂgﬁhﬁtra @@éﬁﬂg%@ﬂgegﬁwgkpdn1a
forman inmage. The_residual toner on the
1 dPntheimagescanner 47 go autematt decumsent feeder 600
renoved by the cl eani ng device 214 and cl eaned,

isgabedal sPad Ritd @bvale up A dROGRRAR Shefulah inSthe back.
removed by a di scharging device (not shomn) to 2

prepare for »the next inage,f whj tarts fro

Pher ciaefn] HiE grtier miais Dody, 358 odiumShigad Bhbtoqveducior 210
i mage transfer is transported by the transfer belt

&l Bn fimege obddrmghemtmbécx improvided. A charging deviee 211, the

developing device 212, a transferring device 213 and the cleaning device 214 are
provided surrounding the photoconductor 210, each being placed in the left of,
below, in the right of and ahove the photoconductor in the rotating direction of
the photoconductor 210 (counterclockwise) A.

In the developing device 212, the toner of the invention is used as a

toner therein, the toner iz deposited using a developing roller 1o develop the

latent electrostatic image on the photoconductor 210 to an visible image.

The transferring device 213 is constructed such that transfer belt 217 is

spanned around upper and lower rllers 215 and 216, and the transfor belt 217

1s brought into contact with the surface of the photoconductor 210 at a transfer
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222, passed between the heating roller 230 and a 148 -

--------------- - ---- -- pressure roller 232 and
whil e the sheet being transported, heat and pressure
are applied by themto fix the toner image on the
sheet S Subsequently, the sheet is provided with
tear-resi stance through the discharge roller 235,
first pressure roller 236, second pressure roller
237, and roller for providing 5 tear esistanae 238,
pibsifhdd.ged on the di scharge stack part 239, and
stacked there. Wen images are forned on both sides

of th t he di scharge, swi [ aw .234 is

owi t NBITES Y, 4 et SRR TiCaesi S0 wiabAtbnted dasig oner o

image is transferred, is fed fromthe sheet transport

thadavabopiogdewice L8y isiprgvided in the RE; sifle afthpotiaegingydeiite211

sheet transport roller 266 to the switch back position
‘I::l'emaﬁé{& d&hetbpack by a switch back roller 243;

%ﬁﬁére y |nverté§€ introduced to the re trausport path

Rd; transported by the_ sheet transport roller 266,

gui dedms1ge g the epreromalie body BEAsp gheetzansirert device C is also

i mges are also transferred on the back side of the

prbfigid thntitRenspar® sheet ‘B3, s oht Refh ARRME cade tiERI183EShed

two types of tandem el ectrophot agraphi ¢ apparatus by

iC the j e rying of the invention is r f or med
%@f el ﬁ%&&%ﬁrﬁ'ﬁ% ﬁ*f’@ﬁ%ﬂ%w% 0 PP HreD A ADRR Yl the, famsfor
direct transfer type, inmges on the photoconductor I

positbndh ¢6 etackdpasitinee nThel sheeb yrankport rdevie @ Rbinp2iséoa sheet
the sheet'% which is being transportedby the sheet

EPE@?&%@% hil F]g'lﬁé er 3%"3 [&%\ﬂﬁ#gﬁe@i%zg Iaf'Gﬂ éﬁﬁ%ﬁgt?“d%g’ﬁﬂi?&% ftq

is tenporarily transferred sequentially by the

pri mafpdiamyiher dheet hmnapent path &, tsheesist rofler 221 is provided at a

upstream position of the photoconductor 210. A heat fixing unit 222 is
provided at a downstream position of the photnconductor 210, In the heat
fixing unit 222 whirh will be described in detail later, a heating roller (heating
member} 230 and pressure roller (pressure member) 232 are provided.

Further downstream of such heat fixing unit. 222, a discharge switching
pawl 234, discharge roller 235, a first pressure roller 236, a second pressure
roller 237, and a roller for providing tearresistance 238 are provided. And
further ahead, discharge stack part (discharge position} 23:aispmﬁd&dwhem a
sheet on which images are formed is stacked.

A switch back device 242 is provided to the right side of the copier main
body 350 in the figure. The switch back device 242 comprises the sheet

transport device D having an inverting path B3 and re-transport path R4. The
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internedi ate transferring nmenber 4 and then all the
imges on the 149 - - - - - - - - - - - - - Qz
internmedi ate transferring nmenber 4 are transferred
together to the sheet s' by fi the secondary
transferring unit 5 as shown in FIG 5. The
transferring unit 5 is generally a transfer/transport
belt; however roller types may be used. The direct
transfer type, conpared to the indirect transfer type,

hfering path RRGhc-Ris SHeHA%H:BE E']'%iﬁﬁpﬂprg Egpf?g%l{jﬁ%;ﬁ(%ﬂjun of

of sheet transportation because the

niy 6 nust,be placed on the upper side of the tandem
f W%ﬁ%@%% Fugpsiog s brtkomsHnciddequipped

is aligned, whereas the fixing wunit 7 nust be placed
with hpaioufewitditbadf rdles 24MarFieifo-trifsidie pRIHRA AR from
in the indirect transfer type, the secondary transfer

Bhe, BT R, O L il o ol 281 Y et ramsporns

pl aced together wth the tandemimge form ng
BpiiuRat Tbe Thentkiranpport fodsi Dlcompaisbe phinahsheze Granspért rollers

avoi d size-growing in the direction of sheet

qm&ﬂ%ﬁ& fixing wunit 7 nust be placed

g?%se to th ta?] emt‘l mage form ng apparatus' However;

it is npossible to plarn the fixing unit 7 in a way

t hat gﬂﬁ‘?@'ﬁ%‘&%% 2478 provided e Bie log ofttbe emelopiagdlevice
the firing unit 7 may affect the image Ewm ng on the

RLpaT el ffrky TIRElobsPREiting MR 4RSnidrasms b Ssdr 3@k BShree (not

end of the sheet "s" as it approaches the fixing unit

t Ri s, bgcones di st.i ngui shabl g w t hi ck sheet), .
), RS PR e REEE R nR4E mlsiioh g P, Sranning
the sheet when it passes through the fixing unit 7 and

wteal srstérs 26D suelpas flelenk \anidthe likansf er | t ransport 20
belt. The indirect transfer type, on the other hand,

T ok S 254 Wl o
optical lens for imaging 255, image sensor 256 such as CCD, and the like. And
a contact glass 257 is provided on the upper surfare.

To the automatic docurnent feeder 600 on the contact glass 257, a
document. set table (not shown) is provided at the position where a document is
Placed and a document stack {not shown) is provided at the discharge position.
The automatic document feeder 600 is also equipped with a sheet transport
device comprising a document transport path (not shown) which transports a
document sheet from the document set table through reading position on the
contact glass 257 of the image scanner 450 to the document stack. The sheot
transport device is equipped with a plurality of sheet transport rollers (not

shown) which transporta document sheets,
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unit 7 has alnost no effect on the inmage form ng. 150

For above reasons, the indirect transfer type of the
tandem el ectrophotographi c apparatus is particularly

bei ng enphasi zed recently. And this type of col or

el ectrophot ographi ¢ apparatus as shown in FIG 5,
prepares for the next image Rainirenoving the residual
toner on the 5 photocunductor | by the photoconductor
cleaning unit 8 to clean the surface of the

phot o Jdrdiketidiarl 500 ie eqhipped whithes pluraitysifshsdtvgsseties 261 in
al so prepar es for the next image form ng by renoving

ﬂ%sﬁ%{g ?l#gln %ﬁﬁyﬁlﬁ’?ﬁgl at e transf g{i]rnl NG dium

cl eani ng unlt 9 to clean the surface of the
drntelacesldi dice earkn sbpelr passgitesfile reotreapomling mckop roller 262,

secondary transf erring. The tandem i nage form ng

mﬁﬁ%a Oflps O‘Aﬁéghf‘a nﬁ%ﬁr 54 1R r
I mag or m ng appfgfraat u em | rrag%%f ni ng The
ppar at us 20 s equi pped vvlth the copier nmain body
> meggioped ghoed spaplPath 1. leading tafdle sheeltransponopaihidR of 3
the automatic docunent feeder (ADF) 400_ 1 s The

rhAlineiodp H50! &8 fbraed Aethe Mgt dFRrmafalfif of Bheébt fsdaues 281 in the
endl ess belt is placed in the center part of the

er ody ,150 e internedi vfer+,
QR o T el SRty RO B aBh Shipped ity b SRGHHBimspgrt rolter
15 and 16 as rotatable in the clockw se direction as
266 dmtafion Wy Br trinspirtinershreet) sthicht franmwrt 2 chectmenber
cl eani ng unit 17 is placed near the support roller 15

in 2040 hey Eﬁ%?@ t .

inter rre [ at e trans er r% ng ne %géﬁa%gpﬁhaenﬁ%t side of the
devel opi ng. uniit 120 is placed on the internedi ate

cppigh gFaan bpdy Aevhirethesigunen  Aqaanuslrbestiaos 267 grovided so as

four image formng units 18, 151
to be opened and closed to the manual sheet feeding section 268, which is also

L L E D LR RN ot e

et

equipped with the abovementioned manual sheet feeding path B2 puiding a

sheet, set manually on the manual sheet tray 267. To the manual sheet tray

ENAlcriramncan

267, a pick-up roller 262, feeding roller 263, and sepamating roller 264 are

provided in a similar wray,
When an original ia copied using this copier, a mein switch {not shown)
1s switched on and the original is set to the document table of the automatic

document feeder 600. When a book is copled, for example, automatic document.

i E4 ] &S b e o, A R R

feeder 600 is opened, an original is set directly on the rontact glass 257 of the
mmage scanner 450, automatic docurnent feeder 600 is closed and pushed down.
By pushing the start switch {(not shown), the document is transported

by a sheet tramsport roller through a document transpert path and moved onto
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yel | ow, cyan, nagenta and

along the transport direction in the internediate
transferring nenber 50, which is being extended

bet ween the support roller 14 and 15. The exposure
unit 21 is placed near the tandem devel oping unit

120. The secondary transferring unit 22 is placed on 5
the opposite side where tandem devel oping unit 120 is
placed in the internediate transferring nmenber 50.

e csrdacinglany 267 awbdre thd dbéurddnt Bnsctaindtles aubRhdtic #6cument
ext ended between a pair of the roller 23 and the

KPP PP Bhaed RRRPRCHDE M Bon REFRRRENERES e Bt of e

are aaxssible to each other in the secondary
foameenidr and ghe, fiopuraent i diftkarged | ong thm doc@Bents siablac efin. the
near the secondary transferring unit 22. The sheet

bihe8 hah @ the Rirtape Scedrshiel 486 $Fa i Aked ﬂ&mé&ﬁ%g en an ariginal is

transferring unit 22 and the tiIxing unit

t andem,i nage foym ng_apparatus 100, in order to
ngﬁtﬁﬁgﬂﬁ%?gﬁaper to form'i mages on both sides
of the transfer paper. 15 The full-col or i nmage

for matWien thel inisgeofidnnbh @50 48 dRivaRYe kORI Osout® 958 W the
oPing wunit 120 is explained. At the start, a docunent

e B0 SRR R 3 e T BRI grom
feeder 400 is ogened and a docunent is set on the

kit wurocgadsis d bhthesmanfirerof aBGSiginal. t The aeflavtmi Kght is
docurment feeder 400 is closed. 20 By push the start

S, (7 RN of Seca 981C500 gl O e e

contact _glass 32 when the docunent was set on the
ARG £PE eiem ARk Hnageanser 400 angt thenmage sensor Yreads the
152 is activated right after, when the docunent was
cakarnnif ¢hd diggiisht act gl ass 32,

Simultaneausly, the photocanductor 210 is rotated by a photoconductar
drive motor (not shown), in case of the example shown in the figure, first, the
surface is umformly charged by the charping device 211 in which a charge roller
iz usad, then imape information is written with a laser writing unit 247 by
rrradiating with lager light according to the content of the original scanned by
the above-mentioned image scanner 450. A latent electrostatic image is formed
on the surface of the photoconductor 210, and after that, toner i3 adhered by the
developing device 212 to make the [atent electrostatic image a visible image.

Simultaneously with the push of start switch, sheets “S™ are sent out by
the pick-up roller 262 from the sheet cassette 261 corresponding to the salacted

size of a plurality of sheet cassettes 261 accommodated in the sheet bank 500,
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and the first carrier 33 and the second carrier 34

wi Il start running. The light from the |ight source
is irradiated fromthe first carrier 33 sinultaneously
with the light reflected fromthe docunment surface is
reflected by the mrror of second 5 carrier 34 Then

t he scanni ng sensor 36 receives the light via the
imaging lens 35 and the color copy (color inage) is
scanned to provide image i nformation of bl ack,

apgd| dreweparatsinne Bnonclyy thedbbbwingaeding fralard2G3omd siparating

bl ack, yellow, nagenta and cyan is transmtted to

. . _ ack i - .
yei : ow' %gbﬁt mage égrgﬁ#é%%%ﬁlll?h mageﬂ% a i iﬁggtgbgor m ng port
unit_and cyan image formng unit, of the tandem

iﬁ#ﬁi’drfptthi sbeeingansont paihelR, and gopped suaring down o

yellow, magenta and cyan is forned in each inmage

the redistorolt} 221 ThEhd FESIE YoREFDPDis Wehied 18 syRbielism with the
i mage' formng unit, yellow inmge & mng uhit, magenta
[ e Jform uni.t and_cyan i e formng pnit of the

LB 1 1he PRI Ao S1SH3) APTAT, Mnag P the RBRReRTluEler 210
7 is equipped with the photoconductor 10:

thiveby achdeichang Hlkinfthe right &R thepploftosaddeet 2101 QMidmatively,
yel |l ow, phot oconductor 10M for nagenta and

f cvan, (the charger 60 t .
b 2500 ek ¥rad 267 ke BBy et BETBE 5ot 2P g opencd
whi ch the photoconductor is exposed inmagew se
andrsheetsomeli mpunmelly whtheomammiahalyes thass 887.0mrecmertt cod|byr the
image 20 information as indicated by L in FIG 7 to

P HR IR 2B, Qﬁ%&%m%*%gu%%ﬁ?ﬁiﬂ‘g@% 263 and

each col or inmage on the photo opl ng

unit .61 ich the latent, el ectrqstatic image is
SERAFalipE Togk oy thepapugl hept %aﬁﬂwpﬂfils%z-tw?mdh?

yel | ow toner magenta toner and cyan toner to form
the sleret itrmgpert roller 266, hddegletot the Ehecetrahsg@rtpath BPaty fed in

which the toner inmage is transferred onto the
the nght of the photoconductor 210 by the resist roller 221 in synchronism with

the rotation of the photoeonduetor 210.

Then, the toner image on the photoconductor 210 is transierred onio the
sheet “S", fed 1n the nght of the photoconductar 210, by, in case of the example
shown in the figure, the translerring device 213, at the transfer position B to
form an image. The residual toner on the photoconductor 210 afier the image
transfer is removed by the cleaning device 214 and cleaned, residual potential
on the photoconductor 210 is removed by a discharging deviee {not ehown) to
prepare for the next image forming, which starts from the charping device 211.

The sheet “S” after the image transfer is transported by the transfer belt

217, fed to the heat fixing unit 222, passed between the heating mller 230 and
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internmedi ate transferring nmenber 50, the

phot oconductor cleaning unit 63 and the discharger
64. The inmage formng unit 18 is able to formeach 5
singl e-col ored i mage= bl ack, yellow, magenta and cyan
I mages, based on each «color image information. These
fornmed i mages- bl ack image forned on the

phot oconduct or 101 fur black yellow image fornmed on

t he photoconductor 10Y for yellow, mnagenta inage

st il D82 REQWARIRTH ShQS b %ﬁa%%hg%%t%ﬂ priskafe are

i mge fornmed on the photoconducto cyan, "are

transferred | equentially onto the intermedi ate
f‘-'Pﬁﬁ%‘i EYr i1} &’eﬁ’égﬁeéﬁn% on 1Be gheet, Y at PEhsgquently, the
transported by the support rollers 14, 15 and 16 (the

phéeatas yprotudad stith rtemgesisbitket ieotdtache disthht@Woller 235, first
magenta and cyan i nmages are overlapped to forma

Si or,jmage. a col on transfer, i €p In ...
PROSHES 3 P36 el Rl Bl T G5, KPS o Broviding
selectively 15 rotated and sheets (recordi ng paper)

E38udisthaoged wo e discharpalstack phrt %38 dndgtacked
cassettes in the paper bank 143 and sent out to
figgdi ng path 146 after being separated one by one by
the separation roller 145. The sheets are then

trans ted. to the feeding path 148 in the cc&gier mai d
body 1 BByWSt#I&nE}ﬁ@P# Grhppi sides of fdeashectt thepducharge
running down to the resist roller 49. Alternatively,

firitchifig ylasdt 234( isegaitctiedg PAS @hket)dnt {12 SB8I8! of SPREL a toner
tray 51 are rendered out by rotating a feeding roller

b B, R AR 5 ing

and stopped by running 154 down to the resist roller

B3 transpected yrdhoabest Gauepartirgllert 266 todhe switrlobadds pokfids2dd;
used bei ng grounded; however, it is also usable while
Sl helc RS L dwhieh YabP rod1eSds; RRVEE) ih iR kntroduced to the
re-transport path Bd; tmansported by the sheet transport roller 266, guided
again to the sheet &anspmtpath R: and images are also transferred on the back
side of the sheet in the same way as deseribed above.

There are two types of tandem electrophotographic apparatus by which
the Image forming of the invention is performed by the image forming
apparatus of the invention. In direct transfer type, images on the
photoconduetor 1 is transferred sequentially by the transferring unit 2 to the
sheet “s” which is being transported by the sheet transport belt 3 as shown in
FIG.4 Inthe indirect transfer type, images on the photoconductor 1 is
temporanly transferred sequentially by the primary transferring unit 2 6o the

intermediate transferring member 4 and then all the images on the
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The resist roller 49 is rotated in synchronismwth
the synthesized color 5 inmage (color transfer inmage)
on the internediate transferring nmenber 50, and a
sheet (recording paper) is sent out between the
internedi ate transferring nenber 50 and the secondary
transfcrrng unit 22. The color inmage is then forned

on the sheet (recording paper) by transferring
(secondary transferring) the synthesized color image
mermedinte psserrngmpebdnd aedrawfonethtogethess tler shieat)"s” by

10 unit 22. The residual toner an the internedi ate

: - g
thp Brohhly Son B A 53 st F1GTR0 b BABMBHiA unit 5
.Cleanipng wunit 17. The sheet (recordi ng paper) on
isgrnerailna teasiciransgart el hawevasrpler tynes meg brawe

taken out by the secondary transferring Y arY Thhg

uni t Fhe ebeSRhsEttygeOcdriPartd ib thd MEirddY fradsfor gpe,rlﬁsra

to fix the synthesized color inmage (color transfer

JFE‘EE?%G ut o. the.ss%\?qe@gériecgtdiqr},%gggger% UH%E{&W he,uset.he

the sheet (recording paper) is discharged by the
ppecieadge unit 6 arst 56 phavdd sh ik apparzidad tHe senkiganagay
57. Alternatively, triggered by the switch claw 55,

im0 e Bt RAER 1 BB, el e ing

recording@an I mge on the back side, the sheet Is then
unitsErmmstbeiplaged o L lowien sgle of Bia *pPaB6tusn dOn the lodabrdrnd, in
the discharge tray 57. L is The inmage form ng nethod

tBO thdivRO8n hAEF1E, BRPAER dASy BfankRe she @@iﬁkﬁﬂ%ﬁ@ﬁmb

produce hlgh qual ity images efficiently since the

hod aratus u es t he toner .0of the invention
cﬁn%@t%eﬁg ang the fomecmif 4 I'ﬁ&h‘hglﬂﬁFLi‘lEﬁ'ihef

is excellent in both of offset resi stance and
vatli theltandepnamer kamihjr hypasatue? peslont itypossihitodletdkvmized.
| arge nunber of copies are to
o avoid size-growing in the direction of sheet transportation, the fixing

unit 7 must be placed close to the tandem image forming apparatus T,
However, it 18 impossible to place tha fixing unit 7 in a way that gives enough
space for sheet “s” to bend, and the fuang umt 7 may affect the image forming on
the upper side by the impact generated from the leading end of the eheet “d’ asit
approaches the fixing unit 7 (this becomes distinguishable with a thick sheat), or
by the difference between the iransport speed of the sheet when it passes
through the fixing woit 7 and when it is transported by the transfer/iransport

belt. The indirect transfer type, on the other hand, allows the fixing unit 7 to

be placed in a way that givea sheet “s” an enough space to bend and the fixing

unit 7 has abmost no effect on the image forming.
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5 be produced over a |ong period, the toner does not
aggregate to each other, deterioration of
flowability, transferability, and fixing ability is
extremely rare, plp the toner nmakes it possible to
formstable images on any transferring nmediumi t

W thout transfer errors and with good reproducibility,
and further does not i. conto mi na Fp fixing unit

and i mages. 10 Herein below, with referring to

Exanpl he inventjon is | ai,;ned in, detail and
Che T o PP R L8 usBer A Heniaps ALibp fuators

limting the scope of this invention. Al "parts" and
‘edectrapbotegmapbisaiparytusds partivubaly being esiphdsized Resudge.
tenple A-1) 15 -Synthesis of Organic Particle Emulsion

Th ar td ' | .stirrer and .
t her no%eiltﬁer, gﬁ%ﬁ%{%&t}r%ﬁégﬁoﬂ %&é&ﬁ%@s&s SBFRLEIG. 5,
salt of sulfuric acid ester of nethacrylic acid

nerd 1mgge farming Byireiopving tBe résyd d gmer on the
Chem cal Industries, Ltd), 83 parts of styrene, 83

pattosurtfuctir 1 W@ﬁﬂuﬁxﬂﬁﬂ&mﬂﬂ@aﬂﬁ@ﬁ% toa¥ the surface of

acrylate and 1 part of 20 anmmoni um _rsul phate were

introduced, an tirred.at 400 rpm.Zr 15 mnutes to
égf‘v%ﬁ‘%"%'ﬂ{"ém’é F Yhe PHmaLY Tt pipe prepares for the

tenperature in the systemwas raised to 75C and the

nesdiage fvamsingdyfremoethefthe résided tohiexin thaGnRambaiagf an

156 aqueous sol ution of 1% ammoni um per sul phate was

FnRErmfe thoor 387 Wheribitiot Bl isits? clpaning it

vinyl resin (copolyner of styrene-nethacrylic

theisuslaey phithe 1nteningiate traneferrisg nfemaber ddfiat thet er
of nmethactylie acid ethyl ene oxide adduct). This is
ERbBAX9Gransferring.

The tandem image forming apparatus 100 as shawn in FIG. 6is a
tandem color image forming apparatus. The tandem image forming apparatus
120 15 equipped with the copier main body 150, the feeding paper tahle 200, the
scanner 300 and the axrdomatic document feeder (ADF) 400

The intermediate transferring member 50 in a form of an endless belt is
placed in the center part of the copier main body 150. The intermediate
transierring member 50 is extended between the support roller 14, 15 and 16 as
rotatable in the clockwise direction as shown in FIG. 6. The intermediate
tmnsferring member cleaning unit 17 is placed near the support roller 15 in
order to remove the residual toner on the intermediate transferring member 50.

The tandem developing unit: 120 is placed on the intermediate transferring

member 50. In the tandem developing unit, four image forming units 18,
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particle dianeter of particles cont=ained in the
“particle dispersion 1" nmeasured by the particle size
di stribution nmeasuring apparatus (L -920 by Hori ba
Ltd) in which laser light scattering technique is
adopted was 105 nm At drying a part of the "particle
di spersion 1", the 10 resin was isolated. The
glass-transition tenperature. Tg of the resin was 59DC
yallow! dFanamaFada a1l N, e pRSSondilin W aloly (e

- Preparation of Aqueous Phase 7b 990 parts of water,

arts,,of. the icle dispers rts of
iR i dplerodite bhitisfer St B il st colended
di sul bnic acid 15 (ELEM NOLMON-7 by Sanyo Chem cal.
bebwlerst thieeupphitt dollerdiihriD] farTis: odposireyinit 2 ktidiedwrae the
m xed and stirred together to obtain a mlKky |iquid.

i oBylbB R o 1 Th SBRN RAEE e pnf S WER

equi pped wi th condenser tube stirrer, and nitrogen
theopprsite sidetveherg tandrm developibs sl miawd amtheoxi de

di nol ar adduct and 335 parts of terephthalic acid were

:ﬂe@ﬁ%&at@%ﬂ?ﬂ:ﬁ%h&%ﬂe@ 500! 4 Qegeﬂaéfwanée;mt 94, an

normal pressure at 210C for 10 hours, ereafter

egﬁ@%h@@%&@ﬁﬁ hci d 157 - - 5? ag_ a reduced paper

cooled g to 160'C Then 46 parts of phthalic

teamzydstadion Whssdcohd-agueatintclt 24vend @RAhidmedefs Gansiteing
the reacti on was perforned for 2 hours to obtain "|ow

rut'll mas S Peoéﬁye%,ls‘ié mg:reg §J'SL tﬁe S8 rgﬂ:.rgr\r,lrvmnl%lfeecmlilllg%t 22.

The fixing unit 25 iz placed near the secondary transferring unit 22.

The sheet inversion uaut 28 1s placed near the secondary transferring
unit 22 and the fsang unit 25 in the tandem image forming apparatus 100, in
order to invert the transfer paper to form images on both sides of the transfer
PEPET. -

The ll-color image formation, color copy, using the tandem developing
unit 120 15 explained. At the start, a docwment is set on the document table
130 of the automaiic document feeder (ADF) 400 or the automatic document
feeder 400 is opened and a document is set on the contact glass 32 of the scanner
300 and the automatic document feeder 400 is closed.

By pushing the start switch (nof shown), the scanner 300 is activated
after the documment was transported and moved onto the contact glass 32 when

the docement was set on the automatic document feder 400, or the seanner 300

1562
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tenperature, Tg, of 43.7C, average nol ecul ar mass, My,
of 6,700, nunber average nol ecul ar mass of 3,300 and
acid value of 4.4. -Synthesis ofPrepolynmer In a
reacti on vessel equi pped with condenser tube, stirn:r,
and nitrogen 20 inlet tube, 410 parts by nmass of "l ow
nol ecul ar mass pol yester 1, 89 parts of isophoroue

di i socyanate and 500 parts by mass of ethyl acetate
were introduced, and the reaction was performed at

ﬁ?@‘&%ﬁgﬁiﬂf? S’I{"'ﬁ%’?}é@' eS| ze %%%lé% Brodut%ts] g

Hetimne i5 Into a reaction vessel equi pped with

swidithe firgtd ridrsihambither seedidDearriet 84 will szoheutngli dihalight

and 75 parts of nethyl et hyI ketone were introduced,

obtalla tg%e&ghamne |s I'Ss E&%errd%g‘[o asghg%“sbr with,

ef.imne co undl The Ami ne val ue of "Iretimne
Eﬁiﬁ%‘%ﬁmﬂeqﬂ eglocomenpranageds reflected bystbie enitecrolf second
E 1,200 parts of vvater 40 parts of carbon bl ack

ciriohl344 00Re R 6 R veShel it Siothe
poI yester resin (RSSO by Sanyo Chem cal Industrl eg gllﬂns

m xed in HENSCH&L M XER (by Mtsui Mning). Then the

hlaxk yedlowpsakerstaded gin150C for 30 minutes using two
rollers, and subjected to rolling-cooling and crushed

51 ol Yoy LSRN Al AHRR o
f?;angmhttepc{] t?:-seeach image forming unit 18: black image forming unit, yellow
image forming unit, magenta image forming unit and cyan image forming unit,
of the tandem developing unit 120 and each toner image of black, yellow,
magenta and ¢yan is formed in each image forming unit. The image forming
unit 18: black image forming unit, yellow image forming unit, magents image
forming unit and cyan image forming unit of the tandem image forming
apparatus 120 as shown in FIG. 7 is equipped with the photoconductor 10¢
photoconductor 10K for black, photocondiretor 10Y for yellow, photoconductor
10M for magenta and photoconductor 10 C for cyan, the charger 60 that charges
photoconductor eventy; an exposing unit by which the photoeconductor is exposed
imagewisc corresponding to each color images hased on each color image
information as indicated by Lin FIG. 7 to form a latent electrostatic image

corresponding to each eolor image on the photoconductor, the developing unit 61

by which the latent electrostatic image is developed using each color toner: black

123
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400 parts of"low nol ecul ar mass pol yester 1", 110
parts of carnauva wax and 947 parts of ethyl acetate
were introduced into a reaction vessel provided with
stirrer and thernoneter, and the tenperature was
raised to 80C wth stirring, maintained at 80C for 5
hours, and cooled to 30C over | hour. to Next, 500
parts of "masterbatch 1" and 500 parts of ethyl )
acetate were introduced into the reaction vessel and
tmlerexh]]om tobeh magents whepand a_v.':iwmhetn [ofhitenérsimapgte ihe d
to as "raw material solution 1". 1,324 parts of"raw

BB bl DTy VIS, DEILARERE L b SRE e,

NismMIIl by A nex Co. is Ltd.) under the condition
mﬁemﬁé@wm&%rmmem;ﬁﬂ iieghoticppdmdior deaning uogdidand
6m sec, 0,5 mm zircani a beads packed to 80%byvol une

tBOdi=3h ApEP6E. TIGmagk Raingainic19fs afiﬁa/eo%ﬂﬁ'eaa&st ar e

solution of the "l ow nol ecul ar mass pol yester

B&%gaewlureg di s ﬁr]sg H@E}W:&Eﬁi% %‘P%he bead m I &Egggch

This is nrred to as "pignmentfwax 20 dlsperS| on |"

chlprimadd infdriveition] 7 TRefabimed impirgablatk magdfoiﬁ@ﬂ&hqne
1", 100 parts of 50% et hyl acetate 159 z solution of

TR SRR AR08 ot o

gl ass-transition tenperature (Tg) 60C, acid val ue
far ysllowymingenth inapy &reed aridie witnr WM florapagenta and
i socyanate was 1. 53% by mass), and 8.5 parts of

hhﬁd’fﬁ ?cﬂ' ﬁmﬁ%&ﬂ ssel
uyaérslg 5m xed@[gtﬁﬂgmgI or %ggnq%fute using T &

honom xer by Tokushu K| ka KogyQ , Ltd- Then 1,200
Sﬁ%ﬂtﬂ?ﬂﬁrﬂaw}é& mﬂé@éﬂﬁ@ Prvebich ixheing

rotationally transported by the support rollers 14, 15 and 16 (the primary
transferring). And the black, yellow, magenta and cyan images are overlapped
to form a synthesized color tmage, a eolor transfer image,

In the feeding table 200, one of the feeding rollers 142 is selectively
rotated and sheets (recording paper} are rendered out from one of a plurality of
feeding cassettes in the paper bank 143 and sent out to feeding path 146 after
being separated one by one by the separation roller 145. The sheets are then
transported to the feeding path 148 in the enpier main body 150 by the transport
roller 147 and are stopped running down to the resist roller 49.  Alternatively,
sheets (recording paper} on the manual sheet tray 51 are rendered out by

rotating a feeding roller 150, inserted into the manual feeding path 53 after

being separated one by one by the separation roller 52 and stopped by running

lb4
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vessel and m xed in the TK honom xer at a rotation
speed of 10,000 rpmfor 20 mnutes tc obtain an
aqueous nedi um di spersion. This is referred to as
“emul sion slurry 1" io -Organic Sol vent Renoval The
emul sion slurry 1" was placed in a reaction vesse
equi pped with stirrer and thernoneter, then the
sol vent was renoved at 30C for 8 hours and the
product was matured at 45C for 4 horns to obtain

dbowReo Shofositi; il inQhe 8AWnE wiG) V@?&hefaﬂxrtﬁ%ﬁ& ol %9 is

is referred to as "dispersion sIurryV 15- nsi ng
and irWAfter. filterjng.10 " di spersign

%}4 Wﬂﬂ%ﬁ hgpeevieg atisadso ‘ﬁiﬂ@sﬂ hl.ﬂﬁh%mig)ﬂaﬂérthﬂ
dryi ng processes were perthrnmedby fal I oW ng

phext pdwdesremdgvial. 100 parts of ion exchange water were
added to the filter cake and mxed in a TK honom xer

at ar for 10 nut es, and
20 111 FHE R REEE B rprhe i ytobfatim o eyl bod olox
soI utjon were added to the filter cake of (1) and

colar frangion smsgeliondhe anteamediakt ronsfepewgmetnlE? 5006nd a
rpmfor 160 --- --------- 30 mnutes and filtered

SRS (reb-0 RN kiR Tis m?ﬁ:[ im%@& :
hydr ochl on% acid \%ﬁi&%%hgé%%ﬂ%eﬁg er cake 0 2) ]

and m d i.n.a TK houaom xer ,at a rotation _speed of
ﬁlﬂdftBF S&@“ﬁﬂm fraasferring pat 22, fhe eplpuinigmos then
parts of ion exchange water were added to the filter

foatoed oh tha sheati{ghciidieg phperRhy Araef®ihX Gocitidady (RalrANg)

speed of 12,000 rpmfor 10 mnutes and filtered tw ce
iR s?%&]?da&ed%fu'r %J:tugée GRS transfer image) by the secondary transferring

unit 22. The residual toner on the intermediate transferring member 50 after

the image transfer is cleaned by the intermediate transferring member cleaning

(¥ T

umt 17.
The sheet (recording paper) on which the eolor image is transferred and

formed is taken out by the sacondary transferring unit 22 and sent out to the

'
e ————a -,

fixing unit 25 in arder to fix the synthesized color mage {color transfer image)
onto the sheet (recording paper) under the thermal pressure.  Triggered hy the
switch claw 55, the sheet (recording paper} is discharged by the discharge roller

56 and stacked on the discharge tray 57. Alternatively; trigeered by the switch

e e M e 1m =

R

claw 55, the sheet is Inverted by the sheet inversion unit. 28 and led to the

transfer position again. After recording an image on the back side, the sheet is

LT TR =7 ] [ S I}

en discharged by the discharge roller 66 and stacked on the discharge tray 57.

The image forming method and image forming apparatus of the

155
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The Ater cake was then dried in-a circulating air
dryer at 4T C for 48 hours, and sieved through a
sieve of 75 }ire nesh to obtain a toner-base particle.
10 This is referred to as "toner-base particle 1".

-M xture of external additive 100 parts by mass of
“tuner-base particle 1", obtained as descri bed above,
1.0 part by mass of hydrophobi zed sil k (HDK H2Q00, by
Cariant(]apsKdc) as an external additive, and 0.5

nbgampssiust high rquehity iimeges ieffamintly sinicel ¢hé Smethod and
(Mr-150AFM by Tayra Corporation) were mxed in

BT e e, iker Tof MEC SpSeiias #ﬁﬁ% UrleBiii o »

obtained. This is referred to as "tuner P. <Resu|ts of
lowkanperinre. fixing stemnpds eneallent dn hatheof affset vsRgkance and

average particle dianmeter (Dv), 20 partlcle si ze

aditiStidal Prdse PR AnbspediIB, 86éh SidiCA R4 hMmbiRéf copies are to

fl own-out tenperature Tma, 112 flown out tenperature

after It kneading af .tgner T di fference betwe
T ione, Beriod nihentoneR ogs ok ARREREate, b £Ach Ather,

t| 161 o] ass- transition tenperature (T~ were
drizsiouitesh abldwhibitys tResfirhbility, @nfl fixihe whilith 19 altremdly rare,
<Vol une aver age parti cle dianmeter (Dv) and Particle

(R et pp bl B f Bkl Sl O oY Bl ring pogiom

5 toner at an aperture dianeter of 100 pm was neasur ed
tzapsden powes sndewitht good Emrbdwnibility emdr fmthdr disg not

Coulter Electronics Ltd. And the fig ,re of vol une
gﬁjﬁﬁﬂﬂﬁgmﬁgﬁhﬁaﬂu RLES. 1 nunber average particle

di ameter was  cal cul ated based on these results.

Herein below, with referring to Examples, the invention is explained in
detail and the following Examples sheuld not be construed as limiting the scope
of this invention. All “partd” and “%" are expressed by mass unless indicated
otharwise,

(Example A-1)
-Synthesiz of Orpganic Particle Emulsion-

‘Tb & reaction vessel provided with stirrer and thermometer, 683 parts of
water, 11 parts of sodium zalt of sulfuric acid ester of methaerylic acid athylene
oxide adduct (ELEMINOL RS-30 by Sanyo Chemical Industries, Ltd;}, A3 parts
of styrene, 83 parts of methacrylic acid, 110 parts of hutyl acrylate and 1 part of
ammonium persulphate were introduced, and stirred at 400 rpm for 15 minutes
to give a white emulsion. This was heated, the temperature m the system was

raised to 75°C and the reaction was performed for 5 hours, Next, 30 parts ofan
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<Average Circularity> 10 The average circularity of
the toner was neasured by a flow type particle inmge
anal yzer, FPI A 2100 by Sysmex Corporation.
Specifically, the neasurenent was perfornmed by adding
0.1 mM to 0.5 mM of al kylbenzene sulfonate surfactant
as a dispersing agent to 100 mM to 150 m of water
from which solid inpurities had been renoved in
advance, in a container and then 15 0.1 g to 0.5 g of

gﬁ%{%%t E%ﬂo |sper3| on tﬂigg%@r% @%ﬁ%&e&gﬁ%

m nutes using an ultrasonic di ;ger_ser by Honda
BERIE Srasrnatuged at K2 G forn 8 hourrioeblain dndigieeusdispomion of a

were neasured by the above appar atus at a dispersion

o1 edinh RbpIHmRE oBstPRIEl mbhackdic Eg@ ag,gsa]
circularity was cal cul ated fromthe rlﬁgu?t abov bof
<1, ro out.tenperature 112 fl.own- out

Sl ot Bt b e IR e el ene S de ighed o Phie isresrod
between Tina, and Tnb ATnm» The 112 fl own- out

fremg) paaticle dispbrdion®r was neasured using a capillary
162 type flow tester (CFIL5000, by Shi madzu

ai ot 20 FO B PR UikinR® ofporash eprtaign the

toner. was nelt-kneaded by batch type kneadi ng using a
Trescle disperaen T measwsd bythe patticld sigodisbilhdion measuring
Sei saku-sho, Ltd.). The toner amobunt 5 was 45 thb

Afairhiigs (LANPRT R Hofibd 3 | ﬁ%ﬁ?%@%ﬂ&%hlﬁ -
kneadi ng ti rre@15 m nth@su{gLG%?ﬂg%ﬁt 18
nmeasu ollows, 1 of .toner was
Stk trad To T, difar sBvinect bt of they Sarickeaipamsibansthe
added, and Ieft at 10C for 20 hours to 10 30 hours.
rsirewa2Bolhbed s The (aesiuisitio) lmfidrablre O0g of e Zesin was 59°C

i nsol ubl e conponents,

and the average molecular mass, Mw was 150,000.
-Preparation of Aqueous Phase-

Tb 930 parts of water, 80 parts of the “particle dispersion 1.” 37 parts of
48.5% aqueous solution of scdivm dodecyl diphenylether disulfonic acid
(ELEMINOL MON-7 by Sanyo Chemical Industrics, Ltd.) and 90 parts of ethyl
acetate were mixed and stirred together to obtain a milky liquid. This is
referred to as "aqueous phase 1
-Production of Low Molecular Mass Polyester-

In a reaction vessel equipped with eondenser tube, stirrer, and nitrogen
inlet tube, 670 parts of hils.phennlﬁethjrlane oxide dimolar adduct and 335 parts
of terephthalic acid were placed, and subjected to polycondensation under

narmal pressure at 210°C for 10 hours, Thereafler, reaction was performed
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absorbed THE as a solvent, and swelled to precipitate,

_——lwmo oo - . - - - -- [ R — e e— - -

and then this wars separated with a filter paper.
Separated gel fraction was heated at 120C for 3

hours, absorbed T1lIF was vol atilized, and then nass

was wei ghed Thus, gel fraction was neasured. - 15

<Mol ecul ar mass peaky Mol ecul ar mass peak of the toner
was measured as follows. The columm inside the heat
chanber of 40C was stabilized. At this tenperature,

undera zeduced giresmure of 1bmm g ¢o 35 aimBig fat 5 hoursanskthen cooled
speed of ImMImnute and 501 to 200pl of THE sanple

85 s 0 B B PR e P N et e

the ne rement of nolecul ar mass of the sanple,
1#: Feackiog;veas pasiprmsd tex 2 by wsd:aﬂbtzenvvaymolecular
cal culated fromthe rel ationship between | og val ues of

e pplekkeil¢al curve made is 163 - -- -- -_--- (
abyy3 from several nonodi sperse pol ystyrene standard

sani a0 RS i aebastecy bad hasrdndfed T
nmol ecul ar nmass of 6x102, 2.7x10? 4x102, 1.75x104,

temperaiare, T, ¢HDA3EBC, z%wmgﬂi)ﬁule}:daa k08w, 8R8, 708, mmaber
4 48x106 by 7byo Soda Manufacturing Co., Ltd.

éé{ﬁa%nhpéj sed far the
ctor ass- tfansﬂx?cpon tenpera'fure (Tg)> The

g@ tranS|t| on tenperat ure can be neasured usi ng
tﬁg@ﬂ Prepolymer

In a reaction vessel equipped with condenser tube, stirrer; and nitrogen
inlei tube, 410 parts by mass of “low molecular mass polyester 1", 89 parts of
izsophorone diisocyanate and 500 parts by mass of ethyl acetate were introduced,
and the reaction was performed at 100°C for 5 hours to synthesize addition
products.  In ihis way, “prepolymer 1" was synthesized.

-Synthesis of Ketimine-

Into a reaction vessel equipped with stirrer and thermometer, 170 parts
of isohorone digmine and 75 parts of methyl ethyl ketone were introduced, and
the reaction was performed at 50°C for 5 hours to obhtain blocked amine. Thisis
referred to as "ketimine compound 1". ‘The amine value of “ketimine eompound
1" was 418.

-Preparation of Masterbatch-
1,200 parts of water, 40 parts of carbon black (REGAT. 400R by Cabot

Corporation), 60 parts of polyester resin (RS801 by Sanyo Chemical Industries,
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system TAS- 100 (avail able from ngaku Denki Co. , Ltd. )”

according to the following nethod Initially about 10
ng of toner is placed in an alum numto sanple vesselL
The vessel is placed an a holder unit, which is then
set in an electric furnace. The sanple is heated from
an tenperature to 150C at a tenperature rising rate
of IOCC Irma After being allowed to stand at 150C for
10 minutes, the sanple-is cooled to mom tenperature

gad yahH [ Wb addb a MRE8 in CHETSMIXER (by

nitrogen flow, DSC neasurenent is carried out using a

di.fferenti nni.ing calorineter (DSC) while ‘
M. < Thon B0 BimBgovas kneadsdat G0 tordummtos veing
rate of 10Cmn. G ass-transition tenperature ('f'Q)

itwo rollate tardiubjuttadbionollinganehiad ¥Ed Bhshyd Werh PpulvBfizer to
TO USC system TAS-100 system as a terrperat ure at the

oBlsh SRR R K mAlEROT . e R AR SR Bt 5"

temperature ( . z0 (Exanpl eA— 2) toner 2" was
presgavuion of 4 l-bﬂ way as in Exanple A-1, except
that, 1in Exanple A-1, "low nol ecul ar mass pol yester

2 ﬁ?if‘ﬁ%ﬁ%ﬁiﬁzﬂ%. R A S i

obt ai toner E:ggacterl stics of toner were neasured
tspf g ﬂp?tﬂ&‘aﬁwgnﬁmdm@edﬂé@a reachion vesaehn
in Tabl e 2 (Conmpar ati ve Exanpl eA-1) s "toner 3" was

providiziedith BtitTee a8d MRett@masr, ldﬁdﬁh@ thﬁeﬁ%ume%&@f’imed to S0°C
that, in Example A-1, "low nol ecul ar rrass pol yest er

k%v%aﬁéiﬁ%ﬁsﬁ@‘%ﬁ% e e Bolel 0 wer 1 hour.

anount of "ketim ne conpound 1 added was changed to
MNox3 5P paxis of "masterbatch 1" and 500 parts of ethyl acetate were

introduced into the reaction vessel and mized for 1 hour o obtain a lysate.
This is relerred to as “raw material solution 1".

1,324 paris of "raw material solution 1" were transferred to a reaction
vessel, and wax was dispersed using a bead mill {Ultra Visco Mill by Aimex Co.,
Ltd) under the condition of liquid feed rate 1kg/hr, disk circwnferential speed
6m/sec, 0.5 mm zirconia beads packed to 80% by volume and 3 passes,

Next, 1,324 parts of 65% ethyl acetate solution of the "low malecular
mass polyester 1" was added and dispersed in 1 pass by the bead mill wnder the
aforesaid condition to obtain 2 dispersion. This is reforred to as "pigment/Awax
dispersion 1".

-Emulsification-

1772 parts of "pigmentfwax dispersion 1", 100 parts of 50% ethyl acetate
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For the obtained toner, characterlstlcs of toner wer e
measured in the | 10 sane way as in ExanpleA 1
Results are shown in Table 2. (Conparative Exanpl eA-2)
"toner 4" was produced in the sane way as in Exanple

Al, except that, in Exanple A-1, "low nol ecul ar nmass

pol yester 1" was changed to "low nol ecul ar mass

pol yester 3" having characteristics shown in Table 1

and, the 15 anmount of "ketim ne conpound 1" added was
sehwivgad "prpalymer 43 umberaverags oplegnlar thase fdn) 3,800, average
characterlstlcs of toner were neasured in the sane

Ao0b, g8 HiahgitRh e ekl id value

IR sSRaRP
(Conparative Exanpl eA 3) "toner 5" Wwas o a| ned |n

DEL;‘E] ¥AV§1UE%EL la}[mleAl Eﬁ?'gpt t hat , 2315%1:1&53)

changed to "low nolecul ar nass poI yester 3" having

a8 Bpiues bf Tetimind comipiund Bbirere plged ih beeaditiitisdand
"ketim ne conpound 1" added was changed to 42 parts.

165 or_t e4 obt ai ned t char act st, CS...0f
Wﬁ%rtggre%asure]ﬁn}l mﬂ %?@MW

Results are shown in Tabl e 2. (Exanpl e A-2) { "toner
(&1, Itds Phexd 1,280 partsiohtagemes phgeedgwmﬁdwdame:bAmacmn
except that, 5 in Exarrpl e Al "l ow nol ecul ar mass

ve%eggﬁe%er- 4 \2@;%;113@ act er| st| cst[mllh wn In W?%fﬂrzﬂ

For the obt ai ned toner characteristics of toner were
myayiasta gbtain ap @aqueous medium dispersion. This is referred to as

"emulsion slurry I7.
~Orgamc Solvent Removal-

The “Emulsion slurry 1" was placed in a reaction veasel equipped with
stirrer and thermometer, $then the solvent was removed at 30°C for 8 hours and

the product was matured at 45°C for 4 hours to obtain dispersion of which

_ arganic solvent is removed. This is referred to as “dispersion alurry 1.”

-Rinsing and Drying

After filtering 100 parts of "dispersion sluary 1" under the reduced
pressure, rinsing and drying processes were performed by bllowing procedures.

(1) 100 parts of jon exchange water were added to the filter cake and,
mixed in a TK homomixer at a rotation speed of 12,000 rpm for 10 minutes and
filtered.

(2} 100 parts of 10% sodium hydroxide solution were added to the filter

cake of (1) and mixed in a TK homomixzer at a rotation speed of 12,000 rpm for

160

Bk ey

e mmaln AR AL

e L R

(I - AT LT T DI, R B SR T P

e — padath] =gt NS =



10

15

20

same way- as in Exanpl eA-1. Results are shown in Table
2. (ExanpleA-4) 10 "toner 7" was produced in the sane
way as in Exanple A-1, except that, in Exanple A-1,

"l ow nol ecul ar mass pol yester 1" was changed to "Il ow
nol ecul ar mass pol yester 4" having characteristics
shown in Table 1, in the enulsif notion process, the
anmount of "pignmenFJwax di spersion 1" added and the
amount of 50% et hyl acetate solution of prepolynmer 1"
Sdabhudes sndHaaeddnder iHdored6&Y pratdFeand 231 parts,

respectively. For the obtained toner, characteristics
of ton re d jn.the sanme wa [
Exarpl SR L0 RAE it P sudrashioiie aGid Weps edded tpghn fltpresmlisyof @)
"toner 8" was produced in the sane way as in Exanple-
Aad mized @pa Thbomomeriah amoatithesped of 12,000 s aUlCahinutes
mass pol yester 1" was changed to 'low nol ecul ar mass

5" having characteristics shown in Table 1,
In the €enmulsification process, the anount of
" pi gmencél wax di spersion 1" added and the 166 anopunt
of 50%440H) ParEsel wnenchbings wateswerp adgasl bprtbe filter calthad (3)
were changed to 1705 parts and 154 parts,
afd peebd keh TK FsthoiB@r 4P b 3b2¢8n (BR&T of Mamghﬁoﬁb':ﬁ@m

y as

of toner were neasured in the sane wa n E xanple
A- Resul t.s are sho in Jable 2. 5 (Exanple A-6)
ﬂP‘iﬁ&P '%%ﬂ&%@@rﬁgﬁe sanme way as in Exanple
A-1, except that, in Exanple A-1, "low nol ecul ar nmass

pol yesThe filktr ek vedratbga dried it hosrculmtingciit é¥vei a6 35°C for 48
pol yester 5" having characteristics shown in Table 1,

h&uds!'End sieved through a sieve of 75 pm mesh to obtain a tonerbase particle.

Thia is refarred to as "toner-base particle 1".
-Mixture of external additive '

100 parts by mass of "toner-base particle 1", obtained as described above,
1.0 part by mass of hydrophobized silica (HDK H2000, by Clariant(Japan)K K)
&s 2n external additive, and 0.5 parts by mass of hydrophobized titanium oxide
{(MT-150AFM, by Tayca Corporation} were mixed in HENSCHET, MIZER, and
allowed to pass through a sieve of 38 pm resh to remove coagulation. Thus,
toner was obtained.  This is referred to as "toner 1",

<Results of Toner Evaluation> ‘i

For the obtained "toner 1", volume average particle diameter (Dv),
particle size distribution {Dv/Dn), average circularity, 1/2 flown-out temperature i

Tma, 1/2 flown-out temperature after melt kneading of toner Tmb, difference

LR T

between Tma and Tmb, ATm, gel content, molecular mass peak, and

O LT
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enmul si fication process, the anount of pl grrent/vvax -

di spersion 1" added and the 10 anpbunt of 50% et hyl
acetate solution of "prepolynmer 1" added were changed
to 1610 parts and 231 arts, { p respectiveky; and in
the preparation of aqueous phase, the anount of 48.5%
aqueous sol ution of sodi um dodecyl di phenyl ether

di sul fam ¢ aci d added was changed to 58 parts. For the
obt ai ned .toner, characteristics of toner were neasured

glapsitmnsttion Jamperatyre<Tich e npieasyed. andalliws aResults are
shown in Table 2. (ExanpleAl 7) "toner 10" was

AhReUs gdblap t he sane way as i n Exanpl eA-1, except
that, 1in Exanple A-1, 'qow nol ecul ar mass pol yester

changed t Jow fi I | ar ss_pol yester 5"
AN Wﬂ%ﬁ@ﬁ%%%ﬁ%ﬁ%ﬂﬁ%ﬂ@%&%mmﬂ}
enmul si f| cation process, the anount of "pignmenOnax
di spehigohitie addage padidddanmidiiid girteR%ia! diirbution of a

acetate solution of "prepolyner 1" added were changed

516 rts and 308 res ectivel. and..in the
t%?egpératlon 0 aque%ugrgﬂ{dﬁ%w m 'X %%ﬁ% ]

48. 5% aqueous sol ution of sodi um dodecyl di phenyl et her

mittey; Gouker Cauintbr S BchyBeulbhdigeionios bal. pidsthe figurdiel

28 parts of 3.0% aqueous sol ution of polyneric

' é}ll:icﬁs' SH
"E&‘%é%‘%é% i R S

queo 5 For the obt a| ned toner,
Ca‘fﬁ‘ﬂéf&f gt‘:'i"é?e%ﬁmﬁ@l%r were neasured in the sane

way as in Exanple A-1l. Results are shown in Table 2.
<Average Circularity>

The average arcularity of the toner was measured by a flow type
particle image analyzer, FPTA-2100 by Sysmex Corporation.  Specifically, the
measurement was performed by adding 0.1 ml to 0.5 ml of allylbenzene
gulfonate surfactant as a dispersing agent to 100 ml to 150 ml of water from
which solid impurities had been removed in advance, in a container, and then
0.1 gto 0.5 g of each toner was added and dispersed. The dispersion was
su]:ljected to dispersion treatment for 1 minute to 8 minutes using an wltrasonic
disperser by Honda Electronics, and the toner shapes and distribution were
measured by the above apparatus at a dispersion concentration of 3,000l io
10,00{¥pl and the average arculanty was calenlated from the result above.
<12 flownout temperature, Tme, 1/2 flownout temperature after
melt-lmeading of toner, Difference between Tma, and Tmb ATm >

The 172 flown-out temperature of toner was measured using a capillary
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Exanpl eA-8) "toner 11" was obtained in the sanme way
as in Exanple A-1, except that, in Exanple A-1, "low
nol ecul ar mass pol yester 1" was changed to "l ow 10

nol ecul ar mass pol yester 6" having characteristics
shown in Table 1 and the anmount of "ketim ne conpound
1" added was changed to 10.3 parts, in the

enmul sification rocess, the amount of p 'pignment/wax

di spersion 1"added and the anount of 50% et hyl

?%ﬂ%‘gztﬁ%%ﬂ{gpgﬁgé?bgparts r(ejalajectlvely %ﬁ%or "é““f
%ah@?&%gp char acterl stics of toner were neasured
i iedigmetar M@m@ﬁmn%mw&“@mnshom
in Table 2. (Exanple A-9) "toner 12" was produced in

the saffhe tajie wwasnmEldifitladed by b8 e%&)e ®ng a Labo
nol ecul ar rmass pol yester 1" described in rrp e A 1

AL AE Il ey e R et Sp&hy S toner amount

anount of "ketim ne conpound 1" added was changed to
&a5 ‘ﬁee‘,tlsaatmg tepergmm 4809E at lationpivmbarsio the, and kikading
of "pignment/wax dispersion 1" added and the 168 3
%%gmgﬁué Q% et hyl acetate solution of "prepolynmer 1"

were changed to 1781 parts and 92 parts,
&%EEeCt ively. For the obtained toner, characteristics

re measured in the same way as in Exanpl eA

1. Results are shown in Table 2. 5 (Exanpl cA-10)

" t oner Th gelMRftddit @fsGREaduted BE IRWE. WRY Flond? was weighed, to
Exanpl eA- L except that,

this, 100 g of tetrahydrofuran (THF) was added, and Ieft at 10°C for 20 hours to

=

30 hours. After 20 hours to 30 hours, gel fraction, THT insoluble components,
absorbed THF as a solvent, and swelled to precipitate, and then this wass
separated with e Alter paper  Separated gel fraction was heated at 120°C for 3
hours, absorbed THF was volatilized, and then mass was weighed. Thus, gel
fraction was measured.
<Mblecular mass peale>

Molecular mass peak of the toner was mensured as follows, The
eplumn inside the heat chamber of 40°C was stabilized. At this temperature,
THEF as a column solvent was drained at a, current speed of ImI/minute and 50yl
to 200ul of THF sample fluid whereof a sample density was adjusted io 0.05% by
mass ta 0.6% by mass, was poured and measured. In the measurement of
molecular mass of the sample, 8 molecular mass distribution of the sample wes

caleulated from the relationship between log values of the analytical curve made
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in Exanple A-1, "low nol ecul ar mass pol yester 1" was -

changed to "l ow nolecular mass pol yester 5" having
characteristics shown in Table 1, in the

ermul si fi cataou process, the anmount of "pignmentl wax

di spersion 1" added and the 10 anobunt of 50% et hyl
acetate solution of "prepolyner 1" added were changed

to 1705 parts and 154 parts, respectively, and in the
preparati on of aqueous phase, the anount of 48.5%

fnopn ecverabmbnbdiepereé pslgsiymmendadyid cinilenyvbdédietad numbers.

di sultonic acid added was changed to 58 parts, further

% lut i - ;
T Rty e B0 RiPlical cppsmapshe one with

colloid was added in 15 an aqueous phase. For the
comosionlss magsef Gx HRa2.3x1 @y ek ch 7106, chi 1 0Ack. Bx T A3 S S,
in the same way as in Exanple A 1. Results are shown

Sx 1P b 02 and MR ® @%&@%W qﬂﬁt]ﬁgni B bBSctive

sanme way as I n Exanple 1,

Eé%naﬁf A-10, eval uati on nmachi ne 13 was used as an
g} AefgctRp #RF Meed By the detertort he eval uati on of
aharacteristias of toner Results are shown in Table 2.

AW Shradlsitiof ferfpefabuieMIg>m m O m m u7 u7 CA 04 C4 .a
b" ti abSTrlrb NNNNmMG N .d WUti Nti ti L:

CO M A e on Ferhperafart. i B0 mheasuiid using TCDSC
system TAS-100 (available from Rigakm Deaki Co, Lid) according to the
following methed Initially, about 10 mg of toner is placed in an aluminmun
sample vessel. The vessel 18 placed on a holder unit, which is then set in an
electric furnece. The sample is heated from room temperature to 150°C at a
temperature rising rate of 10°C /min. After being allowed to stand at 150°C for
10 mim#es, the sample is cooled to room temperature and allowed to stand for
10 munutes. Then, in a nitrogen {low, DSC measurement, is carried out using a
differential scanning calorimeter (SC) while heating the sample to 150°C at a
temperature rising rate of 10°C/min, Glass transition temperature {Tg) is
determined using the analyzing system of the TG-DSC system TAS-100 system

a5 a temperature at the intersection of the base line and a tangential line of the

-endothermic curve near the glass-transition temperature (Tg).

{Example A-2)
"toner 2" was produced in the sgame way as in Example A-1, except that,

in Example A-1, “low molecular mass polyester 1" was changed to "low
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molecular mass polyester 2" having characteristics shown in Table 1.

For the obiained toner, charactevistics of toner were measured in the

. same way asIn Example A-1.  Results are shown in Table 2.

{Comparutive Example A-1)

“toner 3" was produced in the same way as in Example A-1, except thal,
m HExample A1, "low molecular mass polyester 1" was changed to "low
molecular mass polyester 3" having characteristics shown in Table 1 and the
amount of "ketimine compound 1" added was changed to 10,3 parts.

For the obtzuned toner, characteristics of toner were measured in the
same way as in BExample A-1.  Results are shown in Table 2.
(Comparative Example A-2)

“toner 4" was produced in the same way as in Example A-1, except that,
n Example A-1, “low molecular mass polyester 1" was changed to "low
molecular mass polyester 3" having characteristics shown in Table 1 and the
amount of "ketimine compound 1" added was chenged to 10.3 parts.

For the obtained toner, characteristics of toner were measured in the
same way as In Example A-1, Results are shown in Thble 2.
(Comparative Example A-3)

"toner 5" was obtained m the same way as in Example A-1, except that,
in Example A-1, "low molecular mass polyester 1" was changed to "low
molecular mass polyester 3" having characteristics shown in Table 1 and the

amount of "ketimine compound 1" added was changed to 4.2 parts.
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same way as1n Example A-1. Results are shown in Table 2.

(Example A-3)

"“toner 6" was produced in the same way as in Example A-1, except that,
in Example A-1, "low molecular mass polyester 1" was changed to “low
molecular mass polyester 4" having characteristics shown in Table 1.

For the cbtained toner, characteristics of toner were measured in the
same way as in Example A-1. Results are shown in Table 2.

(Example A-4)

"toner 7" was produced in the same way as in Example A-1, except that,
in Example A-1, "low molecular mass polyester 1" was changed to "low
molecular mass polyester 4" having characteristics shown in Table 1, in the
emulsification process, the amount of "pigment/wax dispersion 1" added and the
amount of 5% ethyl acetate sclution of "prepolymer 1" added were changed to
1610 paxts and 231 parts, respectively.

For the obtained toner, characterstics of toner were measured in the
same way 25 0 BExample A-1. Results are shown in Table 2.

(Example A-5)

"toner 8" was produced in, the same way as in Example A-1, except that,
in Example A-1, "low molecular mass polyester 1" was changed to “low
molecular mass polyester 5" having characteristics shown in Teble 1, in the

emulsfication process, the amount of "pigrment/wax dispersion 1" addad end the
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For the obtained toner, characteristics of toner were measured in the
same way as in Example A-1. Results are shown in Table 2.
(Example A-6)

"toner 9" was produced in the same way asin Example: A-1, except that,
m Example A1, “low molecular mass polyester 1" was changed to "low
molecular mass polyester 5" having characteristics showr in Table 1, in the
emulsification process, the amount of "pigment/wax dispersion 1" added and the
amount of 50% ethyl acetate solution of "prepolymer 1" added were changed o
1610 parts and 231 paxts, respectively, and in the preparation of aqueous phase,
the amount of 48.5% aqueous solution of sodium dodecyl diphenylether
disulfonic acid added was changed to 58 parts.

For the obtained toner, characteristics of toner were measured in the
same way asin Example A-1. Results are shown in Table 2.
{Example A-7)

"toner 10" was produced in the same way as in Example A-1, except that,
n Example A-1, "low molecular mass polyester 1" was changed to "low
molecular mass polyester 5” having characteristics shown in Table 1, in the
emulsification process, the amount of “pigment/wax dispersion 1" added and the
amovnt of 50% ethyl acetate solution of “prepolymer 1" added were changed to

1516 parts and 308 parts, respectively, and in the preparation of aqueous phase,
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DGqg OO0 Gq CCmmmN p AggA EE~r EEEQE
E E+ ~ F, ~ <Preparation of Two-conponent devel oper

Next, when each of the obtained toners of Exanples and
Conparative Exanples was evaluated for imge quality,
eta of a reproduced image, perfornmance of toner was

eval uated as a two-conponent devel oper. The carrier

for use in the two-conponent devel oper was ferrite
tharameunt udv#M§%amqaversagelytiont iof | @dilira ndbddecyb fdiRtergiather
coated with silicone-resi-n with an average thickness

7 of . t ener
iyt JRPRRIE0 08 Linba TR B gl BN Bior RERlEy b Mhgugous
tubul ar m xer of which the container is rolled
%‘ﬂﬂa alymericirooiacipe raloitt carboxpnethylreiinlese Peloem BEH by
prepared as follows. 5,000 parts of Mh ferrite particle

ﬁlﬂ?@@h@&ﬁuﬂgﬁd&%ﬂgé ‘I.tﬂ,)@&;;@%ﬂ@&rlbtl gﬁ e prepd as a

core material and a crating so ared by

di spe ts of tol uene, 450 parts of
sili cgﬁﬂ%@ﬁ%egwﬂ%% iamsT. (hprassorietirsidgney #prameaserrd in the
Co., Ltd., non-volatile - portion 50%, 10 parts of

mmmm@ﬁﬁﬁazﬁl(tﬂﬁmﬁya@wﬂmﬁl i cone 15
Co., Ltd.) and 10 parts of carbon bl ack, that are
E%gﬂf'l terial, were dispersed with a stirrer for
i fidtes to prepare a coating |iquid. The cane
material and the mating liquid were poured into a
coat i Frgnembdvatsudteged ppde: ssndway neirmbkanplaid, @capiethat,
di sk and stirring blades in a fluidized bed, in which

it WkihPe! -1, "low molecnlar mass polyester 1" was changed to “low

molecular mass polyester 6" baving characteristics shown in Table 1 and the
amovnt of "ketimine compound 1" added was changed to 10,3 parts, in the
emulsification process, the amount of "pigment/vax dispersion 1" added and the
amount of 50% ethyl acetate solution of "prepolymer 1" added were changed to
1762 parts and 108 parts, respectively.

For the obtauned foner, characteristics of toner were measured in the
same way a3 in Example A-1. Results are shown in Table 2.
(Example A-9)

"“toner 12" was produced in the same way as in Example A-1, except that,
“low molecular mass polyester 1" described in Example A-1 was changed to "low
molecular mass polyester 6" having characteristics shown in Table 1 and the
amount of "ketimine compound 1" added was changed to 6.5 parts, in the

emutlsification process, the amount of "pigmentivax dispersion 1" added and the
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-onduet ed mhlle flnuung a mhlrllng flow, and the
coating liquid was applied onto 20 the core material.
The coated material was then baked in an electric oven
at 250C fur 2 hours to prepare the above-nenti oned
carrier. 11l <Machine for evaluating inmage quality
of reproduced image> 172 Each devel oper obtained in
Exanpl es and Conparative Exanples was evaluated with
the foll owi ng eval uati on machi nes. Specifically, a

fthdurr® QIF Ritich P
Conpany, g%dé&aﬁlﬁifﬁﬁﬂaedrggpts a ngf(ﬁlggqmlbyvﬁl ﬂh?'%rﬁrchangedm

gg g H%SV i ng. sections. devel op each col or
g épﬂ%’f‘gﬁﬁn estively. nhot oconduct or, transfer md
to an internedi ate transferrl ng menber sequenti ally

and f olfor ¢l ob&ivedtdoes ndiseactHsti @O 3REr Hwerd aBkured in the
eta, was nodified so that a contact charger,

ﬂe@ﬂﬂ“ﬂ? Sl hpt uctor, oill urf fixing

gew ce’are prow]%%%f g[gesé'ﬂ@laﬁ‘?ﬁ]’l’?"ﬁ'ﬁ 'i%éeéoltage

Eﬁr‘r'prl Si ngﬂa DC vol tage superinposed on an AC vol tage
[ das a devel opi ng bias. Further 10 nodified

machi nes, "eval uati on machi ne A' conprising the

phot oomqge{v Ve Lon EF eani

un| t integrall )E;E S process cartr (H:lye E’éﬂr{aﬂﬁ‘fh" rlgth at,
° :ﬁ'lf uat,j on machi ne B" were used for eval uation.

in JE1ERlE oft e n@ﬂ@culawaawas nisdyesterd 1* ewas «chaneed to "low

machi ne A" such that the fIXI ng unit of the

mobdcubtri Gasspalyeaer A" ChidRtbrificf Bhowh! BSPallE 1, in the
fixing unit. In these 15 Exanpl es and Conparative

B S omTAR g 8 RS S PR clgeiony P 3 the

evaluated in a si ngI e-col or node. cEvaluation Itens P
amounbot §B¢ ety ewetabbsalitien of Yprepalymea i hddedidre changed to
Conparative = 20 Exanples were evaluated for the

iRid esind 480 PartBGRM)deBivalySari] A¥Re R 82i6n of aqueous phase,

the amount of 48.5% aqueous solution of sodium dodecyl diphenylether

disulfonic acid edded was changed to 58 parts, further 28 parts of 3.0% AquUEeOus
solution of carboxymethylcellulose as a polymeric protective eolloid was added in
an agqueous phase,

For the obtained toner, characteristics of toner were measured in the
same way 8sin Example A-1. Results are shown in Table 2.
(Example A-11)

Toner was evaluated in the same way as in Example A-1, except that, 1n
Example A-10, evaluation machine B was used as pn evaluation machine for use

1n the evaluation of characteristics of toner. Results are shown in Tahle 2.
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{ 3.-(1) Image graininess and fineness 173 Using the
eval uati on machi ne Aor B, a photographic i mrage was
out put running 10,000 copies in a single-[vlar node,
and the degree of graininess and fineness were
observed with eyes and eval uated in accordance with

t he standards shown below s | Evaluation Standards]
When the degree was conparable to offset printing it
is described as A, when slightly inferior to offset
printing, as B, when slightly superior to

conventi onal el ectrophotographic i mages, as C, -when
same degree as conventional el ectrophotographic

i mages, as D, and when inferior to ro conventiona

el ectrophot ographic i mages, as E- (2) Reproducibility
of thin line After outputting 30,000 copies of an

i mage chart in a single-color node wth an imge
occupancy of 50% as runni ng output using the

eval uation machine A or B, thin line imge having 600
dpi was produced on the paper type is 6000 by ]Ri coh
Conmpany, Ltd_ The degree of blur of the thin |line was
conpared wth a grade sanple, and evaluated on five
| evels, ranks 1 to 5. [Evaluation Standards] Rank 5 is

t he—pst—exceltentin—rgproduci il ity of thin |ine,
and K i s| fdoofjest. |Raph |5, 4, B, |2, |and 1 are
di spljaf@d s =i, « Fru Py [20flal, = @speqt.Lyel Yoo | 20 (3)
Dr opqutg k0 |- FHr=i e (AR &Y LEX |iAg =3033Q00 copi es
of |an E@Qﬁe cpharft in p gingl g cglof nod¢ wmtlh an
i malgel_otrupanty lof | 506 ds g put|puf uking the
evalsiat £pn
1 I ol B ol Bl Bl B B Bl B R B B
AR I I E R EEIEE HEE IR
1
2
gma
by mo|lSiolojo|lol|lo|B|IE|IEB|lo|lalE
:u'.'_:i =2 [t Y [ i Y Y e ]
252 8815181818 (5(8|515|5( 8| 8|8
EE" o|lxn| F| F|F|F|lo|lglalFal=|e =
E =
[=H]
gl @@
—_— = =
a3l @ #
g =2 plolololol|lalo|lolalolole|lo| o
Edﬁccaccnmmcmcaﬂ
R A R B B B B B B B s B A B
E—gémmmﬂﬂwﬁmmmmmﬁ
e
| BN
) I
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g & |&|s|d|8| =] 2|2 3| S| 3| =
G 2 g| 8| E| d| B| 8| 8| 8| E| €1 8| B| &
aHEHEE“QHEEQHE
~ 131313| 3| 2| 3| 32| 5| B 3| 3| 2
Bl w| 2| Q| 2] ) 2] 2 3]
LAlElElElgelelslz22l2lele
glg|l<e|l<e|e|lB|l=ele|=|B|T|T|3S
BE| €| 8| 8| 8| 5| E| 8| H| E| A| H| H
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174 machi ne A or evaluation machine E, letter inmage
was produced on the 01-1P sheet type DX by Rush
ConmpanO; Ltd_ Frequency of dropout in thin line inmage
of letter, i.e., untransfer of toner was conpared
with. a grade sanple, and evaluated on five |evels
ranks 1 to 5 below. 5 [Eval uation Standards] Wen
dropout occurred least, it was eval uated as Rank 5,
and when dropout occurred nost, it was eval uated as
Rank 1. Ranks 5, 4, 3, 2, and 1 are displayed as A
B, C D and E, respectively. (4) Hot offset

resi stance and fixing property at |ow tenperatures 10

Usi ng—the—evalyation nachine A _or_ eval yatiop nachine
B. solidfjnﬂ $ o P18 PLOdUged] atl altoper| aghepsive
anmoynt o,a_,o_%‘E & m_:lﬁr@ t..ha%rﬁnﬁeﬁ %1"' of a
st arldqr dgbagel’ | FP=tHP ¢ K |pEpe? | CtlyBé¢ “BRY i coh
Conparpy—Ft-g—tarf—dopy—Haper—129 by b Bl cah Co.
Lt d)|, |and fi|xi pg perlfo nc# was | eyal ed| Hi xing
testy {vs carriled out by fvarnyihg |thed erpryre of a
fixilng L% GHIg @aé Siﬁtc‘t@])gl @[ g@| which
hot [off e Eoet ks |esbidk| £ Fhe | <] & djp?er was
defilng¢d & Hi ghest flir|nd t¢mperdtufe. idilt i on,
| onest fﬁxingterrpera urle yvas| ngasure i hg [t he
thi ¢k [p 1 The [oyest i ximngtgmpET vers
determg%as ol |l oys: otta'neFfixad' wgs
subjle¢t &d & q of | -draaicnpelye rEgns |of | & g [tester
at & || o&d 2pf| Bp<y e | srpef 3 [Ee D ®i{Xj ng
rol et & sawhicp imazes arle har[dl y sprg W4s
def || n¢d—aS—thewesH—i4xpg-i-ehp jest
fixing t@n’peratfé:m &1@0 %set resipte nd | owest
fixieh temeral les¢ P& |tEat] =g fat ur es)
are_g sptﬁyed* ] EaS R I B R Rl Bl e ~
o)
n —
7] ]
.E&;P-Dmﬂ:r-mmtqwmmmm
o el il F|lw|lg|w|w]ld|d|uw| |-
i R IR ETE] R R = b
3 B
o] I Wl ||| @f@|—|m|o|e]| oo
=3
S REEEEEEEEEE EEE
"
%ﬁNNﬁNNI—IﬁHNb—HNm
S |2e|e|2ae(z|s|aa|e]|w
D |Oojo|lolo|lo|jlo|lo]lolalo|lalo] o
ﬂ:.E
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(5)" Smal | "ampbunt of offset Alter outputting 10; 000
copies of an imge chart in a single-color node wth
an i mage occupancy of 50% as runni ng output using a
tuned evaluation machine in which a Jigwith a cloth
was arranged on the fixing belt of evaluation 5
machine A or B so that the cloth was brought into
contact with the fixing belt was used, snear on the
cloth was conpared with a grade sanple, and eval uat ed
<Preparatipa of dwsrempoaekisdavelape bel ow When smal | anmount
of offset was hardly observed, it was eval uated as

Rauimh%héﬂ@aﬁﬁ‘ﬁﬂﬂﬁ%m%%ﬁ%%‘ﬁfaﬁ%s 43 Comparative

observed great est

Eval uation Standa dsl Ran 4, 3, 2, and 1 are
Rlpr ayes e&@iﬂh@ tats 1855 14 viEpypeluogy mage
Anti - heat preservab| li ty 10 g of each toner was

perfvemghesiofinaeDirac @ehldted ad @ (ﬁmﬁﬁn;@h@ﬁﬁd@@ﬁ?@ﬁ ner. The

gl ass bottles were tapped 100 tines and left for 24

hours. i n_a t hernpst et 15 to a,tenperatur of 50C
and Therdrret 1558 tadoe Whanmtohe banelrar My fadle carier
msasured with a penetration neter according to the
having Jwaiergss partods dismetdvel] A5 tramnaBidomith cdsbnStesin wildy £n
nn good penetration A 30 mnor nore, B: 20 mmto 29

E% h&r&é}égg{)ﬁent propert out puttm%&%ﬁynﬁg@d
opi es of an inmage chart |n a single-color node wth
MIQHWJ,@W&%W%%MMWW ighiehn ghe

eval uation 176 nmachine Aor B, 2 g of devel oper was

conStikgrae beilkdiBr AdiEatihnty pReshr: Qefelvpsr. r enoved

The carrier was prepared as follows. 5,000 parts of Mn forrite particle
(mass average particle diameter: 35 um) was used as a core material and a
coating solution was prepared by dispersing 450 parts of toluene, 460 parts of
gilicone resin SR2400 (by Dow Corning Thray Silicone Co., Ltd., non-volatile
portion 50%), 10 parts of aminosilane SH6020 {by Dow Corning Toray Silicone
Co., Ltd.} and 10 parts of carbon black, that are coating material, were dispersed
with a stirrer for 10 minutes to prepare a coating liquid. ‘The core material and
the ecoating hiquid were poured intbo a coaling apparatus equipped with a
rotafing base plate disk and stirring blades in a fluidized bed, in which coating 15
conducted while forming a whirling flow, and the coating liquid was applied onto
the core material.  The coated material was then baked in an electric oven at

250°C ior 2 hours to prepare the above-mentioned carrier.

- <Machine for evaluating image quality of reproduced 1mage>
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1 g of remaining carrier and 10 g of nethyl et hyl ket one
were placed in a 20 ml of glass contai ner, and shaken
vigorously with hands 50 tinmes- After the gl ass
cantainer was |left to stand conpl etely, supernatant
solution was put in a glass s cell, the transmttance
was nmeasured by a fully automatic haze conputer

( HGW 200P by Suga tester Co., Ltd-) and eval uated
aa:ording to the follow ng standards [val uation

St antaek dbvalbpir dbiSinkd ' E‘}% @B
more, B= 750Aalt§‘£oIt 89% LM %%ﬁ%&%%e 6 Yas
- 44%0r | ~Y1l, 177 -A--.d as. d Wp.ddn A
evEpafe M@Kih%]ioﬂmaﬂg evajuabion maghipes \\aeafically, o futl-elor
WWWP~ddddF4RT dd yCL=. VVLC 00VVYV
laser Yrivitat IPSIO 8000, HycRicoh CmpahyOTAd. Owhich Qdc%hQ a"imthud n

"-S NNNNNNNN mmowolnoOtool0to o
whith fotr chlor d&ecl:o;?‘mg s¥ctichd @v&ﬁ% 'Eﬂ.l'.‘]:(l:. gnl&\{' %qNuenEaﬂ;r on one belt
photoconductor, transferred to an  intermediate  transferring member
sequentially, and four colors are transferred together to paper, ete., was modified
so that a contact charger, amorphous silicon photoconductor, oilless surf fixing
device are provided, and a vibration bias voltage comprising a DC voltage
superimposed on an AC voltage is applied as a developing bilas. Further
modified machines, “evaluation machine A” comprising the photocanductor,
charger, developing unit, and cleaning unit integrally as a process cartridge
and “evaluation machine B" were used for evaluation. “evaluation mechine B”
was & modified “evaluation machine A” such that the fixing unit of the
evaluation machine A was modified to an oilleas IH fixing unit. In these
Examples and Comparative Examples, same develaper was supplied in each of
four color developing sections, and images, ete. were evaluatad in a single-color
mode.
<Evaluation Jtem>

Performance of developers obtained in the Examples and Comparative
Examples were evaluated for the following items. Results are shown in Table

3.

(1) Image graininess and fineness
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sr o.3 mMmUUUUURL P~ ®QWQ' UU~ Q co v-U
UAUf WRLF4 ddCrT UddFwclOmm mv mO as
as wmWmrawddwwdd> s "~ddddddddd
ddddwWwmVWmNCCC o'- Nmm gF Fk!-~N
1-i HHHHHH~~~pt 0g0gqgqacCqgqgqf F
EEE<E2E E+ EEE- EEE~NO N6 - - w- btL N

rb, O rr /[jjjI:flijj}jji k4 ----m-mnnm--- - -
(Exanple B-f) -Synthesis of resin fine particle
enul13sing tHebevalnstioni inachive siso B py ghdtoe@phictifnagé wdaeitput
and thernoneter 838 parts of water, 11 parts of

by SR 806 offes ] b Bk e G e BB RGH oS ©

and Aneness were observed with eyes and evaluated in accordance with the

standards shown below.
[Evaluation Standards]

When the degree was comparable to offset printing; it is described as A,
when slightly inferiar to oflset printing, as B, when slightly superior to
convenbonal electrophofographic images, as C, when same depree as
conventional elecirophotographic images, as D, and when inferior to
conveniional electrophetographie images, as E.

{2} Reproducibility of thin line

After outputting 30,000 copies of an Imape chart. in a single-color mode
with an image occupancy of 50% as running output using the evaluation
machine A or B, thin line imege having 600 dpi was produced on the paper type
6000 by Ricoh Company, Iitd The degree of blur of the thin line was compared
with a grade sample, and evaluated on five levels, ranks 1 1o 5.

[Evaluation Standards]

Rank 5 is the most excellent in reproducibility of thin line, and Rank 1 is
poorest. Ranksh, 4,3, 2, and 1 are d.isplaa;'ed as A, B, C, D, and E, respectively.
{8} Dropout in letter image

After outputting 30,000 copiea of an image chart in a single-color mode

with an image occupancy of 50% as running output using the evaluatiom
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5 oxi de adduct (ELEM NOL RS-30 by Sanyo Chemi_cal .
I ndustries, Ltd), 73 parts of styrene, 92 parts of

nmet hacrylic acid, 130 parts of butyl acrylate and |
part of ammoni um persul phate were introduced, and
stirred at 400 rpmfor 15 mnutes to give a white
emul sion. This was heated, the tenperature in the
systemwas raised to 75C and the reaction was
performed far 5 hours. Next, 30 parts of an 1o aqueous

maPhAd eGSR Y RE hate was added, and t
react?ag% lg'i);rﬁlxture was rmtEU;ee ;&E%@?Sopr@d%fz'gﬁg G
obt ai n_an aﬁi;égous di spersion of a vinyl resin
sheetdwen DXy Breok Compgasditda e Fyaquenae offirbpeytiin thin line image
acrylate-sodiumsalt of sulfuric acid ester of
of Metdxa sy lirtradits of mﬂ&@nﬁa@&&%ﬁ?&ﬁ%@_ a | %h;%bl&,e and
ing particte

particle dispersion 1, 15 The "resin

i spersion . 1" was su by the particle size
ev%uﬁ%%i“&ﬁ‘fe ﬁ%é@ﬁﬁﬁ@ég%ﬁf’%t us (LA-920 by )Finn-ha

Lida in which laser light scattering technique is

[EvedoatiedStaadedrddle vol une average particle dianeter was
90 nm After drying apart of the "resin fine particle

dis IO, 0 s_isol at ed .The

gl aggfht% rha%gp??%%%@ﬁge]?%‘?tu e g ag Raplt Qandswhen

and 20 the average nol ecul ar mass, Mwv was 200, 000.
drapppkerammed gposss 1t Atseyaluatetias Rinkd90 Raaks 5, 413, Bahed 183

parts of the "resin fine particle dispersion 1 179 -

displalj,red asﬂ;ﬂ-{];ﬂ;gﬂdﬁ:;fespgmv% - parts of 48. 5% aqueous
sol ution of sodi um dodecyl di phenyl et her disul fonic

i d LEM NCL 7. by Sanyo Chem cal Industries,
@ ﬁ“&E@g&mﬂ%ﬂﬁ%@ Reppsry alclewdemmgeatares xed and
stirred together to obtain a mlIky liqui.d_This is
r ef elifsieg the eesluition etithirRhAse ediluation machine B, solid images

were produced at a toner adhesive amount of 085 + 0.Img/cm? on the transfer
paper of a standard paper and thick paper (type 6200 by Ricoh Company, Tid.
and Copy Paper 135 by NBS Rieoh Co. Ltd), and fixing performance was
evaluated. Fixing test was carried out by varying the temperature of a fixing
belt, and upper himit temperature at which hot offset does not oceur in the
siandard paper was defined as highest fixing temperature. In addition, lowest
hxing temperature was measured using the thick paper. The lowest fxing
temperature was determined as follows: obtained fixed image was subjected to
drawing by means of a drawing tester at a load of 50 g and temperature of the
fxing roller at which images are hardly seratched was defined as lowest fixing
temperature. The highest fixing temperature (hot offset resistanes) and lowest

fixing temperature (fixing property at low temperatures) are displayed.
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vessel equi pped with condenser tube, stirrer and
nitrogen inlet tube, 770 parts of bisphenol Aet hyl ene
oxi de di nol ar adduct and 221) parts of terephthalic
acid were placed, and subjected to polyconden sa tion
under normal pressure at 210C for 10 hours.
Thereafter, reaction was performed 10 under a reduced
pressure of 10mrHg to 15nrn Ig for 5 hours and then

(5) Smelledndunt of 6855%0. Then 18 parts of phthalic anhydride
was introduced into the reaction vessel, and the

' d § 2 _h bt ai
ol R (AR en of tp ek O S lhele mlorgmodo

.a" had a glass-transition tenperature, Tg of is 42C
with agr Eragerasicepanarof fl6 as frRBnd@EOyutpeb singps. Hins] s6dusiioh

acid value of 15.3. -Production of Prepolynmer { 1In a

maand ﬁéﬁ?ggén I n %@ﬂguge, 640 p%rts o? Elsgﬁgﬁg¥&%?ﬁgﬁﬂn
thyl enegxi de dinol.e adduct, 274 parts of _jsophthalic

mackingA oxoB jsarthal B elothEns brovshiinlporantect avigh b faing belt
of di butyl tin node 20 were placed, and the reaction

was\iRd Déhéaf diEtheldisih i aréd ﬁmmm%aﬂgﬂé, _Qf:lﬁ%vﬂuated
me W

hours. Further, the reaction was perfor

ehydrati ng_under reduged pressure qf t
on B ieEE e & Dol Haie, BRI e et i Sapay
this, 32 parts of phthahc anhydri de was added, and
obaaivE )b dvasoevaduatied faor R2nk o wnd, whiex tsmalhamouat of ofisetdvas
to 80'C and allowed to react with 155 parts of

nhsét?@%%%i?%&' l‘g?g%%%t%ﬁgér%% ggln ggeit atnienf gr p?ezgr;?rer
[Evalsatien SEUIARAA wi th Stirrer and thermomet o, 30 parts

Ranks 5, 4, 3, 2, and 1 are displayed as A, B, C, D, and E, respectively.
(6) Anti-heat preservability

10 g of each toner was weighed and placed in a 20 ml of plass contairer.
The glasa bottles were tapped 100 times and Jeft for 24 hours in a thermostat set
to a temperature of 50°C and a humidity of B0%. Then, the penetration was
measured with a penetration meter according to the following standards.
[Evaluation Standards]

Starting from good penetration, A” 30 mm or more, B: 20 mm to 29 mm,
C:15 mm to 19 mm, D" 8 mm to 14 mm, ! 7 mm or less. _
(7 Thner spent. property

After outputiing 30,000 topies of an image chart in a single-color mode

with an image cccupancy of 50% as running output using the evaluation
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of isoborone diamne.and 70 parts .of nethyl ethyl

ket one were introduced, and the reaction was
performed at 50C for 5 hours to obtain "ketim ne
conpound r. -Preparation of Masterbatch (MB} 10 1, 200
parts of water, 540 parts of carbon black (Printer 35
by Degussa F. AG EDBP oil absorption anount=h2

n f 100mg, pH=9.5] and 1,200 parts of polyester resin
wer e added and mi xed by neans of a pressure kneader.

madhei AbPB, TeF H6feldRe %&F@nﬁ TeIoma ' s
usi ng two ggilers, angh&su ectéﬂ to ro%@#ﬁg@%%ggl oved.

1 q@g crushed mitgﬁaiﬁnverizer t o_obtain carbon bl ack
&% TREStPE st apgi X g of methyletbylletongsvemmlacedin adih ml of

-Preparation of G| Phase J: 378 parts of "unnodified
glass lcyatiindr, ahd shbk@d vigratsly ¥aHNAANBE 1865 O AftdathbSlass

of ethyl acetate were introduced into a reaction

tﬁﬁﬁ?l roxi.de i th krrer and thetnoneter, and the
@ enper“‘a“ﬂ?sulf’é ot aela %@Wﬂ?ﬁ%ﬁﬂﬁ?ﬁ%ﬁaﬂ Pyt in a glass

mai nt ai ned at 80C for 5 hours, and cool ed to 30C over

cell, fheubransiaxian®0oFapaneaswtd s hefllyt ettobiatin Hakd Gomputer
parts of ethyl acetate were introduced into the

HOSESDOEy SR3Eh BT ) A i B i

Sﬂlution 1" were transferred to the reaction vessel,
5 arbon bl ack and wax were di spersed using a bead
mll (Utra Visco MII by Ainmex Co., Ltd) under the

[Evadnitidn anahrds] qui d feed rate 1kgl br, disk
ci xeunferential speed 6m sec, 0.5 nm zirconi a beads

Do St B ot Rt & S o b P

60% to 74%, D: 45% to 59%, BE: 44% or less.
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- -»p-ol yest er _a was aadéd- and di spersed in 3- pas_,ses- by the -

aforesaid condition to obtain
"pi gment/wax di spersion 1". - Emulsification-10 749
parts o"pignentlwax dispersion 1", 115 parts of

"i socyanat e- gr oup- cont ai ni ng prepolyner Y, and 2.9
parts of "ketimne conpound 1" were placed in a
reacti on vessel and mxed in a TK honnn1xer by

Tok L4 ol 4 r).‘.ﬂ

Shu Kifkca :\U\.U w., ret—gt—p,C I'JIIIUI T i nut e.
Thep %i O paytg o "aquepud phase 1" perle qdded to
there‘a | pa Meqee| «And | @ kaq 4N e | | NLA ) Lol by
Tokps ka |[Kogyo| Cd., |LtH. |at |a fotlat| on speed of
5.0m)ﬁpﬁn or| 5|m hutles| tp dbtain| "gmu| sijon|slprry
1".1 Thew {he rqacfidgn m xfurle yas| gt ufedq Tor
hour s ager enul gi f|cgti gn pailnt fui ni ng tpe |l i quip
t enpertur <4200 A | iThe |paf i [odid ml| et ¢r

i ditzel ter emyl sifficat|i op .p @gm |dr| ed
product & of dnullsifigqd Ilthc whs |k bd (Wi §h Labo
Plast rjill, [and 1{2 [20]f]pwi]-out [t enpe}atfur¢ was
e 2 chegckilng| t e progr ass|of| ujea| rdacti on
Re tﬂgja"m & &5} A i| oF e
emy) §7 fg Cafidn Yerp Jexqniped apd |th
sto -t Fdreter r
5 p TEe "enul gi op dl ugr
veskgl ¢ das | grel v |

t he| Zdl gen refroed
"dispersio 5
filteri@g f
redugeg2 pfedsune, | rilns{ng ar
perf%@ﬁ'paﬁ ] @Jmﬁr@ )%ch
i on| BXT A a

u )
-7

bead m || under the

\1%

Was
H18P pmto
reacti on
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m xed in-a TK honom xer at a rotation speed of 12,000 T

rpmfor 10 mnutes and 1o filtered. (2) 100 parts of
10% sodi um hydroxi de sol ution were added to the filter
cake of (1) and mixed in a TK honom xer at a rotation
speed of 12,000 rpmfor 30 mnutes and filtered under
the reduced pressure. (3) 100 parts of 10%
hydrochl oric acid were added to the filter cake of (2)
15 and mxed in a TK honom xer at a rotation speed of
rIpm for 10 minutes and filtered. (4) 300 parts
ion exchange wat er mere added to the filter cake of

%@%EEQ T nom xer at a rotation speed

S 8’85 rpm Eflg %5 %8S and filtered twice to
obtain "filter cake 1' 20 The "filter cake 1" was

t hen Tbﬂ@m@sedmmdtdwyhamwﬂmmmmﬁaﬂﬂpm of

hours and sieved through a sieve of 75 gin mesh to

arts QP& dim salil s %ﬁfm a8l 3k &%MH&@Q@@& R LiEG e

of ob?al ned col ored po parts 0

xR RN o %ﬁtb%hs@mar S gt ldndvaires, L) parts

were introduced to a Qtype mxer (by Mtsui M ning

of Sigrenel 08 paets df iRtieachylly £5d 9R0pArS ﬂbﬁﬁl&dﬂﬁﬁtﬂrﬂpﬁ of

a turbine blade 5 peri pheral speed of 50 m sec.

il Wi R O Pl b BndBperae Oy ?5 Frgatos

was 10 mnutes in tot-,d) This was further m xed with

to pive wysiite ehulsjer oﬂﬂm@waehemem tha tetdPOGathye in the system was
Clariant(Japan)KIC). The mixing was perfornmed at a

rm?ﬁ%mg 30 s gtg%%nrﬁ%fl ﬂﬁgfuangﬁ%ﬁﬁ%'tig%gﬁﬁg 3?%% ofan
agueous solution of 1% ammoninm persulphate was added, and the reaction
mixture was matured at 75°C for 5 hours to obtain an aqueous dispersion of a
vinyl resin {copolymer of styrene-methacrylic acid-butyl acrylate-sodivam salt of
sulfuric acid ester of methacrylic acid ethylene oxide adduct), “resin fine particle
dispersion 17,

The “resin fine particle dispersion 1" was measured by the particle size
distribution measuring apparatus (LA-920 by Horiba Lid.) in which laser light
scattering technaque 1s adopted, and the volume average particle diameter was
90nm. After drying a part of the “resin fine particle dispersion 17, the resin
was igolated. . The glass-transition temperature, Tg of the resin was 57°C and
the average molecular mass, Mw was 200,000.

-Preparation of Aqueous Phase-

To 990 parts of water, 83 parts of the “resin fine particle dispersion 17,
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prepare bl ack toner (T).- The properties and eval uation-
results of thus obtained toner are shown in Tables 4
and 5, respectively. The obtained toner had a
circularity of 0.93 and had a spindle shape. FIG 22
shows a SEM picture of toner. 15 (Exanple B-2) "I bner
2"was obtained in the sane way as in Exanple B-1
except that, in Exanple B-1, "resin fine particle
di speraion T synthesitied as described below it was

37 pexrtxbfi48.5% aqecots sthdmnoftodianpdodeiyl diphidshethst dizulftinic
and bl ack toner (2) was prepared. 20 The properties

oci R IR O 5 e Tl BB S AN oot

toner had a circularity of 0.92 and had a spindle
ethylipgpfate werg mppedging alirmedsioge Biez o pbtayt amlorhiqyid. 18his is
-Synthesis of Resin Fine Particle Emulsion Th a

refokRAGh aQFad @298 phROLYFded with stirrer and thernometer,
683 parts of Wwater, 11 parts of sodiumsalt of

sul furig acid.ester of nethacrylic acid ethylene
H@iﬁcﬂ@ﬁﬁgﬂﬂﬁ{%%w RS-30 by Sanyo Chemi cal |ndust
, Ltd), 80 parts s of styrene, 83 parts of nmethacrylic
aci in akdctiva vesse) bohipped wath stndbBser kdhg) akiforQind Mtdoghn
t hi ogl ycol ate, and 1 part of ammoni um persul phate were
- L ptro ed. and Stirnpe t 400 1 pam for in to
oo P F G it BNt ep Rirgh A ¥yeng af BFpolf ad o 220 pfe
tenperature in the systemwas raised to 75T and the
of tareplibabin acid sverp placod.rad subpectediopolyconidensatisa usdet s of

an aqueous solution of 11/6 anmoni um 10 persul phate

mﬁﬁpﬁ%ﬁ%ﬂt%gﬂﬂg 10%R 6k, O rHBEres by %ﬁoﬂ‘ﬁrﬁé‘b&?nﬁﬁeﬂwc
taln an agueous (0] a

for 5 hours to o di spersi on
Vi nyl reain (copo] yner_of _styrene-nethacry]ic acid-
undgy f yeduce profeureyd tp 15pinaHerlor p hougs dnddben cogled to

160°C. Then 18 parts of phithalic anhydride was introduced into the reaction
vessel, and the reaction was performed for 2 hours to obtain “unmedified
polyester a”,

The "unmodified polyester a* had a glass-trensition temperature, Te of
42°C, average molecular mass of 28,000, peak top of 3,500 and acid value of 15.3,
-Production of Prepolymer

In a reaciion veesel equipped with condenser tube, stirrer, and nitrogen
inlet tube, 640 parts of bisphenol A ethyleneoxide dimole adduct, 274 parts of
isophthalic acid, 20 parts of tnimellitic anhydride and 2 parts of dibuty] tin oxide
were placed, and the reaction was performed under normal pressure at 230°C
for 8 hours. Further, the reaction was performed with dehydmting under a

reduced pressure of 10mmHg to 156mmHg for 5 hours and then cooled to 160°C.
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-

nmet hacryl i c acid ethyl ene oxide adduct), "resin fine
particle dispersion 2" _ The "resin fine particle

di spersion 2" was neasured by the particle size 15
di stribution measuring apparatus (LA-920 by Hori ba
Ltd) in which laser light scattering technique is
adopt ed, and the vol une average particle dianmeter was
120 nm After drying a part of the "resin fine
particle dispersion Z°, the resin was isolated. The

To Ghiss 63- 6f shibakic GARPeHA We adied, 2hd WNEwEETh '}8%%% 2

52C an t he average nol ecul ar mass, Mv was 300,

20 [ Exa e B-3) ' Ihbn " obtai ned in_the_sane
hojyra, Eﬁ“-‘%@x&ﬁﬁﬁ@%i ,m%aeéﬁ%mef & Taagt Pstimi Pl parts of

l'resin fine article P, particle dispersion 3"

iscphoohe si dithoessnads c inbesthpk| @ectald5 MeSs s bbuisN B 2GBtain
“resin fine particle dispersion 1", and bl ack toner

of
‘ot Bmob Bifabling dbel B or e chown i n Tabl es 4

and 5, respectively. The obtained toner had a

-Syeithesg efBetymiye Gorogoundd 5 had a spi ndl e shape.
-Synthesis of Resin Fine Particle Emulsion Th a

I eacClpt9 R g3 j Pk iy s'i#rké meﬁ
760 pg?tﬁs of ﬁv\vg?%?%h‘%ggﬁarts 0 sT[) |du%gsa tg{ggﬁﬁﬁ%
syl furie acgid ester of thacrylic acid ethyl ene

of ighomen Himies and 78 pary obmepeyl ellorie anewrra seicpdacd, and
Ltd.), 103 10 parts of styrene, 83 parts of

themesdtiver whi perfiaintbd AGPRHrS furb bl dbtadCdhialife cdbpaid .
of butyl thioglycolate. and 1 part of ammoni um

B, e | duced, and stirred at 400 rpm
W%%ggﬁ?%hgl veé a white enul sion This was

1,200 parts of water, 540 parts of carbon black {Printex 35 by Degussa

AG) IDBP oil absorption amount=42 ml/100mg, pnH=9.5] and 1,200 parts of
polyester resin were added and mixed by means of a pressure kneader. Than
the moiture was Imeaded a¢ 150°C for 30 minutes using twa rollers, and
subjected to rolling-cooling and erushed with a pulverizer to obtain carbon black
masterbatch. This is referred to as "masterbatch 1™

-Preparation of Oil Phase-

378 parts of “unmodifted palyester &7, 55 parts of carnauva wax and 947
parts of ethyl acetate were introduced into & reaction vessel provided with
siirrer and thermometer, and the temperature was raised to 80°C with stirring,
maintained at 80°C for 5 hours, and cooled to 30°C over 1 hour. Next, 500 parts
of "masterbatch 1" and 500 parts of ethyl acetate were intraduced into the

reaction vessal and mixed for 1 hour to chiain "raw material solution 1™
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heated, the tenperature in the systemwas raised to
75C and the reaction was perforned for 5 houus. Next,
30 parts of an aqueous sol ution of 1% ammoni um 15

per sul phate was added, and the reaction m xture was
matured at 75C for 5 hours to obtain an aqueous

di spersion of a vinyl resin (copolynmer of

styrene-net hacrylic acid- butyl acryl ate-sodi um salt
of sulfuric acid ester of nethacryliic acid ethylene
oxi dedBtishres of "riw esatorih] adntiat 1 wbhe tdnsiferrsd ethe readiif

‘resin fine particle dispersion 3" was neasured by the

vesg%r; i gl e si %%d%l{a% r%ﬁuﬁw asurl %‘ﬁ&ﬁﬂr tlrja?\?"m

scatteri ng techm gque i s adopted, and t he vol une
Milkbe Asmex Far, 11d) endérthe cenditias of Bauidfeediote i kgthy, digic

apart of the "resin fine garlacle dispersion 3". the

circi g tenperat u%’ewa %‘%t'he resin was gﬁéﬁgﬁ% t@%%erage

l{gglgecul ar rrass Mv was 150, 000. (Exanple B-4) 9bner 4"
as§Bt-ai ned i n the sane way as in Exanple B-1, except
that, 5 in Exanple B-1, "resin fine particle

di sméaﬁ,l D824 At bl 65% 8651 atetdRSlidato b %mmeased

|n pl ace of "rosin fine particle dlsperS|on 1", and
ck.toner ar.ed. e es an
o i g paped hpd Bope Rl Sisena e P oRRT il Sy
in Tables 4 and 5, respectively. The obtai ned toner
aforesaid sondition taobiayn Higneht/aad dispessidmat’. a spi ndl e shape,
-Synthesis of Resin Fine Particle Emulsion b a
“Fnf .vessel provided with stirrer and thernoneter,

683 parts of water; 11 parts of sodiumat of sulfurlc
acid ester of net harsyl ic acid ellgl ene oxi de adduct

[ EL ERP RertseE memppt/weaR patiswfi es, Ltd.},

78 parts
“Isocyanate-group-containing prepolymer 17, and 2.9 parts of "ketimine
compound 1" were placed in a reaction vessel and mixed in a TK homomixer by
Tokushu Kike Kogyo Co., Litd. at 5,000 rpm for 1 minute. Then 1,000 parts of
"aqueous phase 1" were added to the reaction vessel and mixed in the FILILMIX
by Tekushu Kika Kogyo Co., Lid. at a rotation speed of 5,000 rpm for 5§ minutes
bo obtain "emulsion slurry 1.  Then, the reaction mixture was matured for 3
hours after emulsification maintaining the liquid temperature at 20°C £ 2°C.
The particle diameter immediately after emulsification was 2.5 pm, dried
products of emulsifted liquid was lmeaded with Labo Plastomill, and 1/2
flown-out temperature was measured, checking tbe progress of urea reaction.

Reaction of interest and particle diameter of emulsification were

examined and the reaction was stopped when the particle diameter reached 4
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of butyl acrylate, 2 parts of butyl thioglycolate,
and 1 part of ammoni um persul phate were introduced,
and stirred at 400 rpmfor 15 mnutes to give a white
emul sion. This was heated, the tenperature in the
systemwas raised to 75C and the reaction was
performed for 5 hours. Next, 30 parts of an aqueous
sol ution of 1% amoni um 20 persul phate was added, and

pm dob pmdact i on mi xture was matured at 75C for 5 hours
to obtain an aqueous dispersion of a vinyl resin

éi?i’?‘ﬂ Y o sheky 3" SpU PRI b rEehep b pimmed wih

neth &ryllc acid ethémene oxi de adduct), -mn fine
80 @twmwwwmc&bomm
dlsperS|on 4 was neasured by the particle size
dmﬁhsﬂﬁgﬁy@h@ahﬂﬁﬁ§urlng apparatus (LA-920 by Hori ba
Ltd) in which l'aser light scattering technique is
%§g nd t he vol une average partlcle di aneter was
After drying a part of the "resin fine
partlcle di spersion 4", the resin was isolated. The
gl asAfer filbering H00 panpel dispersiod gusiy 1"hedee sheredased 6" C
and the average nol ecul ar nmass, Mw was 500, 000.

way hs in Egag%ﬁnggﬂgg%exég%giﬁ ta%ﬁ%ﬁﬁﬂggﬁgfgﬁga ures.

unn Med pol yester b" synthesized as descri bed bel ow
1 1Qipants pl 18 exdange waterivertpuldeddo the Aot cake and

black toner (5) was prepared. The properties and

migEEh K GRmoRsHbL St Dfothtivs sl righhégt} 2 o6 miRANE and

in Tables 4 and 5, respectively. tal ned toner

19 Iﬂg_a circularity of 0.93 and 15 had a splndle shape.

(2) 100 parts of 10% sodium hydroxide solution were added to the flter
cake of (1) and mixed in a TK homomixer at a rotation speed of 12,000 rpm for
30 minutes and fltered under the reduced pressure.
(3) 100 parts of 10% hydrochloric acid were ndded to the filter cake of (2)
15 and mixed in a TK homomixer at a motation speed of 12,000 rpm for 10 minutes
and filtered.
(4) 300 parts of ion exchange water were added to the filter cake of (3)
and mixed in & TK homoemixer at a motatton speed of 12,000 rpm for 10 minutes
and filtered twice to obtain “filter cake 1",
20 The “filter cake 1" was then dried in a circulating air dryer at 45°C for

48 hours, and sieved through a sieve of 75 um mesh io ohtain "toner 1"
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- Producti-on of Umnodified Pol yester In a reactlon
vessel equi pped with condenser tube, stirrer, and
nitrogen inlet tube, 195 parts of bisphenol Apropyl ene
oxi de di =l ax adduct, 553 parts of bisphenol A

et hyl ene oxi de di nol ar adduct, 210 parts of
terephthalic acid, 79 20 parts of adipic acid and 2
parts of dibutyl tin oxide were placed, and the
reaction was perfornmed under normal pressure at 2300C
f or Mestoagmnsithe base pardde of ditaingdsnlveed powder, 160 earta of
reduced pressure of 1OmHg to 15mi Hg for 5 hours.

ﬁﬁ,rﬁ[ﬁgn cﬂﬁngei [g,%%i;mq% y@; ! G

I:"%i; the T g%gtll;%b?}ess an E‘%&actl on ﬁg@h@ Gfient
performed under, nQgrmal pressure at 180C for 2 hours to

Uh%%ﬂaf ﬁgﬁ‘“’éﬁl\’%di dwees Jizedyced” to ah 6} typamsdieri G Mitsm
pol yester |If had a nunber average nnlecular nass

Mirig Co0 f1.tA.) 264, 1R PLES WiRkin
Lo L) e (4 33C, aC|d '\:/%P

gl ass-transition tenperature (Tg

15 (Co ratiye B-1)_Initiall 709 of
Pequlﬁrdgx%é%ﬁgé{ \;&ét E’Fg‘(ec‘%il%& E1NRE- gogcies each
solution was introduced and heated to 60C, and then
incledingr 2 dnirtuid an 5 wpd 1 Hmuse peudKiideiniting tind has 10

m xture, 68 of tOM CaCl a g aqueous sol uti on was
m]%g?#ﬂ? added to obtai n an aqueous nedi um cont ai ni ng
( . Next, 170 g of styrene, 30 g of
2-et | ayl hexyl acryl ate, 3-4 g of ethylene grycnl
di ading wae lurtiprgmisedrrtiD.59508 ofbydropholpzedstican (HRG00 by
(s p. 70055 g of ditert-butyl salicylic acid rretal

ClafighiPHREIKI0Y TheOn@fing Wés%ﬁmq§t wé’éﬁ%o aigpeed of 15

copol yrrer (Average Mol ecul ar Mass

Val u ng K | ntroduced into TTY hormm xer
Im's%an %%Mg :ﬁsfgnmngan d 1 minute pause to
prepare black toner (1).

The properties and evaluation results of thus obtained toner are shown
in Tables 4 and 5, respectively. The obtained toner had a circularity of 0.93 and
had a spindle gshape. FIG. 22 shows a SEM picture of toner.

(Example B-2)

*Toner 2" was obtammed in the same way as in Example B-1, except that,
in Example B-1, “resin fine particle dispersion 27 synthesized as described below
was used in place of “resin fine particle dispersion 17, and black toner (2) was
prepared.

The properties and evaluation results of thus cbtained toner are shown
in Tables 4 and 5, respectively. The obtained toner had a circularity of 0.92 and

had a spindle shape. FIG. 22 shows a SEM picture of toner.
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di ssol ved and di spersed at 12,000 rpm~Th the m xture “

were Further added and dissolved 10 g of

Z2' -azobi s(2,4-dinethyl valemitrile) as a

pol ynmeri zation initiator, and thereby prepared

pol yneri zabl e nononers. 1' 3 20 Tb the aqueous

medi um were introduced the pol yneri zabl e nononers,
were mxed in a T K honmom xer at 10,000 rpm for 20
mnutes in a nitrogen flow, at 60Cto farmparticles
-SyithesieobBesinFine BarticlBwoddes. Then, the granul at ed gL
289 | | nonomers were subj ected to a reaction for

hour 3, gtref%enWekddl p Ranii r
bl ade. Thereafter, t e tenperature o ttﬁu@h%ﬁ%ﬁ%m“

ral dto and subj tedtoafurther reaction for
iDgpes %&ﬁ?‘g of mathacndicand ethylene

mas cool ed, and hydrochlorlc 5 acid was added so as

oxile aﬁﬁ&dﬂ[ﬂﬂﬂﬂﬁ@mﬂh@@m CHiienl Tnd haiesOLsL), 80 parts

was fi filtered, washed and dried to obtaln

" 1".. Th. t
of stfFE SR ol Rethadrviic hid 270 paRE R by Gpriahona barts of
cogﬁgr ative toner (1) The properties and eval uation
glycalite; hnd lopiraofienimanien pareulphawweledintmdhied, asd

4 and 5, respectively. The obtai ned toner had

a
Snl?b&%ggrggltﬂb%]eﬂ&xg 1%1?“@%?% Eﬁgr Z“b’ar atron 011!' aqugcﬁ)"ﬂﬂs:,3 Be
thep %(;];]._{:Ilé:ll'a%llr%l SﬁPel;ilgl s?_',rgmm was raised to 75°C and the reaction was
performed for 5 hours. Next, 30 parts of an aguecus solubion of 1% ammoninm
persulphate was added, and the reaction mixture was matured at 75°C for 5
hours to obtam an aqueous dispersion of a vinyl resin (copolymer of
styrene-methacaylic acd- butyl acrylate-sodium salt of sulfixié acid ester of
methacrylic acid ethylene oxide adduct), “resin fine particle dispersion 2”.

The “resin fine particle dispersion 2” was measured by the particle size
distribution measuring apparatus (LA-920 by Horiba Ltd.) in which laser light
scattering techmigue is adopted, and the volume averape particle diameter was
120nm, After drying a part of the “resin fine particle dispersion 2", the resin
was isolated. The glass-transition temperature, T, of the resin was 52°C and
the average molecular mass, Mw was 300,000
(Example B-3)

"Ioner 3" was obtained in the same way as in Example B-1, except that,

in Example B-1, “resin fine particle disperston 3” synthesized as described below

i85

L2 F) = = BT S ] o o KAl L g R



10

15

20

In a 1000 m four necked fl ask eqU| pped with stir rrer,
thernmoneter, 15 nitrogen inlet tube and condenser
tube, 500 m of deaerated distilled water, 28.5 g of
Newcol 565C (by Japan Emulsifier Inc) and 185.5 g of
candelilla wax No. 1 (by Noda Wax Co., Ltd) were
pl aced. The Contents in the flask were then heated
with stirring under a nitrogen gas flow and the
tenperature was raised. At the time of an inside
wasd empemaplace 0bfrefind@ind pattivie dispémtiorS1Nasddiladh Bher (3) was
hydr oxi de sol uti on was added and the tenperature was
PIE]E j.ged to 75 C. Then, the m xture was kept with
eating and stirring at 75 Cfor 1 hour and t hen
cooled to roomtenperature to obtain "aqueous wax
par The/propersiss aud evahiation gesgts ¢f tbpa vhtained twinengrreshoewn

coI orant di sperS| on 100 g of carbon black (Trade nane-

dodecy fate vvere a to ijgﬂerﬁ&rﬂf g'?é'{]#ﬁﬁ‘e vvater

and _t he mxture was stlrred sufficiently and then
had g EHRRRs | ng a pressun-Tng 5 disperser (M NT-LAB
manuf actured by Raney li)e-) to obtain "aqueous

-Syntblsit afResifl RipePatitle EmulBhgpar ati on of aqueous
di spersion of high nol ecul ar mass binder fine particle

Y aﬁhﬁ%ﬂ@ﬁfﬁw@@m b0 pimof

480 m of d| stl I I ed wat er, of sodium 10
waten d4 parsuiffsadiem 346 nﬂs@ﬁuﬁc scﬁuyz Ealma of didtBacgylid acnd Iet.liﬂ-hne
acryl ate, and 10.4 g of nmet hacrylic acid were

a:p_;q!];ﬁ,m { | QGHE‘Q%[%] e S
nmc% ow to 7000, Gﬂ'\lﬁseﬁl ﬁ% &H ous sol uti QH‘E%@ Et@? 103

i nitiator containi ne%b#ﬂlﬁ @h}t:aSSI um sulfite
parigiof shyreney 80 partzel m Ileﬂinm ks of bulsl acmbpde 12 ets

mxture was stirred under a nitrogen gas flow at 70C
of bhyl tRicehwhiate, Afridel paef Bl Shicfdhifin pé@ulphate were introduced,
and stirred at 400 rpm for 15 minutes to give a white emulsion. This was
heated, the temperature in the system was raised to 75°C and the reaction was
performed for 5 hours. Next, 30 parts of an agueous solubion of 1% ammonium
persulphate was added, and the reaction mixture was matured at 75°C for 5
hours to obtam an aqueous dispersion of a vinyl resin (copolymer of
styrene-methacrylic acid- butyl -acrylate-sodium salt of sulfuric acid ester of
methacrylic acid ethylene oxide adduct), “resin fine particle dispersion 3.

The “resin fine particle dispersion 3” was measured by the particle size

distribuiion measuring apparatus (LA-920 by Horiba Ltd.) in which laser light
scattering techmque 19 adopted, and the volume average particle diameter was

60nm. Afer drying a part of the “re=in fine particle dispersion F, the resin
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15 pol ynerization, the reaction m xture was cool ed to T

roomtenperature to obtain "aqueous di spersion of

hi gh nol ecul ar nmass binder fine particle 1".

- Preparation of aqueous dispersion of |ow nolecular

mass binder fine particle - In a5 L four necked flask

equi pped with stirrer, condenser tube, thernoneter,

and nitrogen inlet tube, 2400 mM of distilled water,

2.8 g of sodium 20 dodecyl sul fate, 620 g of styrene,
wasdgulgted! 'Whe glags-toositiont tem;ﬁ&tgmfl‘gﬂthmm'sm was 63%) ahd

and 27,4 g of tent-dodecyl mercaptan were placed and

th@&@érﬁge itrogen gas flow to
70C \#%%ueous soPgtolﬁon of initiator 191 -

----------------- --- --d a 4
(E%%!Hlﬂﬁlﬁli‘l}]g 11 2 of potassium sul fate dissolved in
600 m of disti IIed wat er was added The m xture was

st rwadwahmw%mef¢%% B'B-3, desitStha

After conpletion of the polynerization, e reaction

mﬁgxwiﬁi@vﬁs@ oiiqed tOf mq%sgpéﬁ% ret %ﬁﬂtalgdh@ow

5 particle T. In all separable flask equi pped with
wastused én plarendfconen fineariides disgefsionanednet bladl tong @ was
t he "aqueous di spersion of high nnlecular mass bi nder
égﬁiparticle 1", 190.5 g of the "aqueous di spersion

Pn%i om1nDIecuIar mass binder fine particle 2', 7.7 g

of the "aqueous wax particle dispersion 1', 26.7 g of
t he The prpesersanbe vl uationirasplis of truschimged 5enes are sbéwn

distilled water were placed and mxed with stlrrlng,

TSI bt N8 g T gt
haél spmlﬁie Sh;%'.;?m chl ori de
-Synthesis of Resin Fine Pariicle Emulsion-

Tb a reaction vessel provided with stirrer and thermometer, 683 parts of
water, 11 parts of sodium salt of sulfuric acid ester of methacrylic acid ethylene
vxide adduct (ELEMINOL RS-30 by Sanyo Chemical Industries, Litd.), 78 parts
of styrene, 83 parts of methacrylic acid, 105 parts of butyl acrylate, 2 parts of
butyl thooglycolate, and 1 part of ammonium persulphate were introduced, and
stirred at 400 rpm for 16 minutes to give a white emulsion. This was heated,
the temperature in the system was raised to 76°C and the reaction was
performed for 5 hours. Next, 30 parts of an aqueous solution of 1% ammonium
persulphate was added, and the reaction mixture was matured at 75°C for 5
hours to obtain an aqueous dispersion of a vinyl resin (copolymer of

styrene-methacrylic acid- butyl acrylate-sodium salt of sulfuric arid ester of
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solution containing 50 g of sodium chl oride di ssol ved
in 600 M of distilled water, 77 m of isopropano
and an aqueous surfactant solution containing 10 ng of
15 Fluorad FC-170C (by Sum tono 3MInc fluorine
contai ning nonionic surfactant) dissolved in 10 m of
distilled water were suaressively added to the fl ask,
i nside tenperature was raised to 85C, reacted for 6
hours, and cooled to roomtenperature. This reaction
methaetylic acidathylene dxidi tdd bet)) “sesin fine phtiblodispersial 411 i on
so that-the pH thereof was adjusted at 13, and then

t he ' i tered Rurther i ds
resmﬁ%e‘%%d&%kﬂ]sp ISt N "g as'ﬂﬁ’%‘%m\lx/ggﬁ
_repeating filtration and resuspensi on, the SO|IdS vvere
n megsyBngiappacénp drio20 by Harter Lig,) inmjnichhlaser light

“conparative toner 2" additives vvere 192 14 m xed as

trErif BRRh R B id add) ; E,ﬁ%ﬁ[el mg-'%-?ag
S roperties and eva %%&a&ﬁeresu E‘Et’ us obt al ne

toner are shown in Tables 4 and 5 respectively. The
30 1Bt ai ned toner had a circul arity of 096 and had a
spl ndl e shape. 5 (Conparative Exanple B-2)

" Co s dicying al wire bf Ble “veisn Ghé phitade Hiﬁ}aéﬁﬁirﬁtﬁnﬁm\&@ﬁn&ﬁa&
in Exanple B-1 except that, |n Exa resin

. 2fine rt di sper,si on t i zed as crjhed
S o Yol 54 W@%ﬁﬁﬁgﬁéﬂﬂdﬁm
di sper3| on 1". 1b the "conparative toner 3" additives
EVEW@MMMM[@M to prepare to
conparative toner (3). The properties and eval uation
ﬂﬂxéﬁ -8y of thus obtained toner are shown in Tables 4
5, respectively. The obtained toner had a

C|rcular|ty of . 0..92 and had a spindle shape
- Sy nimEs Ps wap ohiadngd i the sperwaY as mriremple B4, except that,

C

i Example B-4, “anmodified polyester b” symthesized as described below was
used in place of “unmodified polyester a”, and black toner {5) was prepared.

The properties and evalueation results of thus obtained toner are shown
n Tables 4 and 5, respectively. The obtained toner had a circularity of 0.93 and
had a gpindle shape.
-Production of Unmodified Polyester

In a reaction vessel equipped with condenser tube, stirrer, and nitrogen
inlet tube, 196 parts of hisphenal A propylene oxide dimolar adduct, 553 parts of
bisphenol A ethylene oxide dimolar adduct, 210 parts of terephthalic acid, 79
paris of adipic acid and 2 parts of dibutyl in oxide were placed, and the reaction,
was performed under normaal pressure at 230°C for 8 hours.  Further, reaction

was performed under a reduced pressure of 10mmHg to 15mmHg for 5 hours.
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15 'Ib a reaction vessel provided with stirrer and -

thernmoneter, 683 parts of water,|| parts of sodium

salt of sulfuric acid ester of me thacrylic acid

et hyl ene oxi de adduct (ELEM NOL RS-30 by Sanyo

Chem cal Industries, Ltd.), 138 parts of styrene, 138

parts of nethaerylie acid, and 1 part of ammoni um

per sul phate were introduced, and stirred at 400 rpm

for 15 mnutes to give a 20 white enul sion. This was
TheaRb6qeirts dféritvediter athydeide washiasyldhahe vartivavees] tagd the

75C and the reaction was perforned for 5 hours. Next,

: o7 -} ni. u -
e e R S a6 B RO Do g
L 193.9 'matured at 75C for 5 hours to obtain an aqueous
ugmedibied palresier iy | nyl resin (copolyner of

styrene-net hacrylie acid-sodiumsalt of sulfuric acid

) . . sodi s .
est eTheMunridAifRACdterdF Hag Ambﬂﬁ.%{ %&gﬁgﬁ?@g%ln&%ﬁs

"resin fine particle dispersion 6",

rtd ¢cle di spersion.6' was nea d hy the particle _

ME] A 8.0 PR SHPIRRIRT, PR AMRr 4 (35 Y, Blpee Biansition

Horiba Ltd.) in which laser light scatte ' technique
temperatiopt(8g), IF0oadideahealol %, aver age nno particle

di aneter was 144 nm Ater drying a part of the' resin

' 'E‘E'ﬁ hspgersion 6", the resin wasisol at ed.
(Calnﬁ@‘ -tﬁ?%ny |%‘%Bt nperature, Tg ofthe resin was 156C

and _the average nol ecul ar mass, Mv was 400, 400. 10

( Cordakially, jie TOX grafiten Scchaniomben 451 gof DAMNBPOMagueous

obtained in the sane way as in Exanple B-1 except
soliiad wsinBYAUBLE afid heatddel) B0TC, NMndPAHd:d gdi&g % PRI Gl

7" synthesized as described bél ow was uUsé fgili":‘%p%;aceppm

.of “resin fine particle digpersion_ V., Th 100 of the
s T HomomHer ) hegpidugza bP g ob 00 Calilopansans selution was

silica and is 0.3 parts of hydruphobi zed titanium

granuilie addedtoabtaid anraddeblGOBiedinivh Xhitaining Caz(PO4)s.

Next, 170 g of styrene, 30 g of 2-ethylhexyl acrylate, 3.4 g of ethylene
grycol diacrylate, 10 g of REGAL 400R, 60 g of paraffin wax (sp. 70°C), 5 g of
di-tert-butyl salicylic acid metal compound, and 10 g of styrene-methacrylic acid
copolymer {Average Molecular Mass, (Mw): 50,000; Acd Value: 20 mgROL/g)
were 1ntroduced into TK homomixer and was heated to 60°C, uniformly
dissolved and dispersed at 12,000 rpm. ‘Tb the mixture were further added and
dissolved 10 g of 2,2™azobis(24-dimethyl valeronitrile} as a polymerization
initiator, and thereby prepared polymerizable monomers.

To the aqueous medium were introduced the polymerizable monomers,
were mixed in a TK homomixer at. 10,000 rpm for 20 minutes in a nitrogen flow,

at 60°C to form particles of the polymerizable monomers. Then, the granulated
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to prepare conparative toner (4). The properties and o

eval uation results of thus obtained toner are shown

in Tables 4 and 5, respectively. The obtai ned toner

had a circularity of 0.94 and had a spindle shape. 20

-Production of resin fine particle Tbh a reaction

vessel provided with stirrer and thernoneter, 69,3

parts of water, 11 parts of sodiumsalt of sulfuric

add ester ofinethacrylic acid ethylene 194 ' oxide
moiakietwdrEls B ddDio BYeadiodyfoB8 Meard Be80°Chrhils ditfringd ®fth a

Ltd), 63 parts of styrene, 83 parts ofinethacryfic

*ﬁﬂ%éﬁﬁqﬂﬁqgg rt of tyéwﬁ38¥late 1Eﬁ$€@ﬂ§@ﬁ%ﬁ%F§g¥ i

wer e |ntroduced and stlrred at 400 rpmfor 15
Bﬂ%ﬁandmahhmmdgbudhﬂbmhhﬁeﬁmmﬁh§MGﬂnuﬂhis was heated, 5
the tenperature in the systemwas raised to 75C and

t he A S

of an aghéous sgﬁﬁ?%%%kgfﬂfw&%%%%ﬂﬁﬁ%1 pe énpﬂﬂg¥§§%£¥:

added, and the reaction m xture was matured at 75C for
acidswam agdlesd swanin dissolemcalguepphosphapretherein. oTha solutiph was

resin (copolymer of styrenenethacrylic acid- butyl

filteRéd, W=2hed 8R4 HHRH SRbBtafi “cBiph P e 1Bf&1eS U8 thcotfparative

nethacryllc acid ethyl ene Oxide adduct), "resin fine

a e d| ersjion T. resin fine particle
tondi 1z wete ppe éﬁﬁgaﬂwﬂﬁné%aﬁnaaﬁ@@@m toner
dlstrlbutlon nmeasuri ng apparatus (I A-920 by Hon-ba

(1).Ltd.) in which laser light scatter technique is
adopt ed, and the volune average particle dianeter was

par £ PRRHSHES o K 0afol R B of i o B il oo

gl ass- tranS|t|on tenperature. Tg of the nean was 4SC

mTahTGs‘lmdﬁmafg@mhol éhe chtaimad tonepthadeascis0):009.of 0.97 and
(Compar ati ve Exanpl e B-5)

had a epherical shape.

(Comparative Example B-2)
-Preparation of aqueous wax particle dispersion-

In a 1000 ml four necked flask equipped with stirrer, thermometer,
nitrogen inlet tube and condenser tube, 500 ml of denemted distilled water, 28.5
g of Newcol 565C (by Japan Emulsifier Inc.) and 185.5 g of candelilla wax No. 1
(by Noda Wax Co., Ltd) were placed. The contenis in the flask were then
heated with stivring wnder a nitrogen gas flow and the temperature was raised.
At the time of an inside temperature of 85°C, to the mixiue 5 N sodium
hydroxide solution was added and the temperature was mised to 75° C, Then,
the mixture was kept with heating and stirring at 75° C for 1 hour and then

eooled to room temperature to obtain “aqueous wax particle dispersion 1.
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-Production of resin fine particle- ° 7b a reaction
vessel provided with stirrer and thernoneter, 683
parts. of 20 water 11 parts of sodiumsalt of sulfuric
acid ester of nethacrylic acid ethylene oxide adduct
(ELEM NOL RS-30 by Sanyo Chem cal Industries, Ltd), 83
parts of styrene, 83 parts of nethacrylic acid, 110
parts of butyl acrylate, and 1 part of 195 3 anmoni um
persul phate were introduced, and stirred at 400 rpm

‘Preparaion phagueaus eolorgntdispersionr e enul sion. This was

heated, the tenperature in the systemwas raised to

75C ap0l glofeartda ULk (TaG: ﬁfﬁé@fg{gg%fi 8 CabBPEh Ao sty and

30 parts of an aqueous sol uti o anmoni um

BB A bl o SRS TS ils 257 o
dispersion of a vinyl resin (copolymer
mighgtywas estinetd anffpdicritha cind- thert Wismesad qd'ﬁmﬂng

sulfuric acid ester of nethacrylic acid ethylene

of
diief TR maS ol I B i} 19'ohFRE “fdBus sitorymt

.the_ particle size to distribution neasuring apparatus
dispera@plS. by Horiba Ltd.) in which |aser |ight
scattering technique is adopted, and the vol une

‘Prayerane dakhidlslidiocaish ef ]&93% Lﬁ,rdmg | Geifhle -
pgrt of t%g "resin fine p]:é%ﬁi%tl:?e |spg§§§| on ﬁﬂép e
resi s.isolated. The glass-ffansition tenperature
Tg ot And elopty %ge%ébﬁkn%ﬂmpw i gljsronp cardamser tube,
mass, Mw was 150, 000. is -Production of Prepolynmer In a

therawotdten and asirbgariilgaate MEhot 6N &SRR waldie0.65¢ bf so@ium
and nitrogen inlet tube, 724 parts of bisphenol A

R B, P o w08 e, 00 et

the reaction
methacrylic acid were placed and heated with starring under a nitrogen gas flow

to 70°C, to which an aqueous solution of initiator containing 2.1 g of potassium
sulfate dissolved in 120 ml of distilled water was added. The mixture was
stirred under a nitrogen gas flow at 70°C for 3 hours. After completion of the
polymerization, the reaction mixture was cooled to room temperature to obtain
“mqueous dispersion of high molecular masa binder fine particle 1”.
“Preparation of aqueous dispersion of low molecular mass binder fine particle -
In a 6 L four necked flask equipped with stirrer, condenser tube,
thermometer, and nitrogen inlet tube, 2400 ml of distilled water, 2.8 g of sodium
dodecylsulbate, 620 g of styrene, 128 g of mbutyl acrylate, 52 g of metheerylic
acid, and 274 g of tert-dodecylmercaptan were placed and heated with stirring

under a nitrogen gas flow to 70°C, to which an agueous solution of initiztor
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was performed under normal pressure-at 230'€C for 8
hours. Futhe; the 20 reaction was perforned with
dehydrating under a reduced pressure of 10 mmHg to 15
mmHg for 5 hours and then cooled to 160C. |b this, 32
parts of phthalic anhydride was added, and allowed to
react for 2 hours. '"Ib this, 32 196 parts of phthalic
anhydri de was added, and allowed to react for 2 hours.
Next, this was cooled to 80C and reacted with 188
confraning 13f2 i ebpdtassinm sijlﬁamdjsadat&in 600 mdiohilisidled waiter was

far 2 hours to obtain "conparative i

Gl e e S R R R R TR

above, 724 arts of bi sphenol A _ethyl eneoxi de oxi de
Aftgr agiplets lypeenpation, Ure waplphmvdiore wasicosled kyroom
138 parts of |sopht halic acid were subjected to
teuﬁ@fﬂt&&{lﬁﬁﬂ'ﬁlﬁliﬁﬂ RS ' RIEBh of N6W SAMEGIISH ndds Hindd fife
ours. Thexeafber, reaction was perforned with 10
ﬂI%gg rating under a reduced pressure of 10 rum NIg to
p for 5 hours to obtain "conparative unnodified
pol yester T. In a beaker, 15.4 parts of "conparative
| solyanat b-sgparable datkicquilpedr efthl stifter, Imdéhepanbs oid
"conparative unnodified polyester 3", and 78.6 parts

I e aged and di oIv
theffhoribidk, 478 B 15, "Fleckls 3RO o M SR | s binder
tetrabehenate and |1 O parts of car bon (REGAL 400R by
Anepaytele 3or Bk Te obthe “aaneoys dispatsioniof &xv nrolecult mggeebinder

honom xer at 12,000 rpmat 60C, and unlforrﬂy

Ane d d:Qﬁ’étﬁﬁln .
gﬁoﬁnggjﬁ\r% I%gtﬁggg%d and%'gj‘tmJ sol ved T |so]|"s re EI%
to as corrprat|ve r material. solution (1]" Ina

“equrgyR gplorans 252 kol wate wersglapd and
of hydroxyl apatlte 10% suspensi on

mixed with stirring, to which a 5 N sodium hydroxide solution was added to

adjust the pH of the mixture to 9.5, With stirrmg, aqueous sodium chloride
solution containing 50 g of sodium chloride dissolved in 600 ml of distilled water,
T7 ml of isopropanol and an equeous surfactant solution containing 10 mg of
Fluorad FC-170C (by Sumitomo 3M Inc: fluorine containing nonionie
surfactant) dissolved in 10 ml of distilled water were successively added to the
flask, inside temperature was raised to 85°C, reacted for 6 hours, and cooled to
room temperature. This reachion mixture was mixed with 5 N sodium
hydroxide solution so that the pH thereof was adjusted at 13, and then the
mixture was filtered Further, the solids were resuspended in distilled water.
After washing by the repeating filtration and resuspension, the solids were dried

to obtain “ecomparative toner 2. Th the “comparative toner 2° additives were
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(SUPERTI TE 10 by N ppon Chemcal Industrial Co., Ltd),
and 0.2 parts of sodi um dodecyl benzenesul fonate were
pl aned and uniformy dissolved. 197 s a rye Next,
tenperature was raised to 60C, mxed in a TK type
honmonni xer at 12,000 rpm and the above-nenti oned
"conparative toner material solution (1)" was

i ntroduced and m xed for 10 minutes- Thereafte; this
m xture was _transferred to a flask equi pped with

mized ap imExpmpleRdl tepmpnm empamtive lamer and 5
tenperature was raised to 55°C. Wiile effectlng t he

{enpe! . .

undgﬁg ﬁﬁn?ri—k%ét? 5%%@% I‘jﬁgﬁg% vval\éﬁfg dri ce)g Shown
en assit] e n orce, X

mn 'g%\?qtﬂ%‘*%d ldy Ogl r bad aamalﬂaﬁy ugﬁl Pé and

(Aerosil 8972-. by Ni ppon Aerosol Co., Ltd-) was m xed

had a spinddestpipe. Ml | to prepare "conparative toner W 10
The properties and evaluation results of thus obtained

Cdoner sho n Tables 4 and 5, respectively. The
c])%qal nedﬁ}ggﬁngm]ﬁ acircularity of 0.95 and had a
spi ndl e shape. (Conparative Exanple B-6) Initially,

wi t h'Compsarative tined Bbwag bbiamedindhe asma vent 2 nHxandAb B-1
parts of p~p 1s bisphenol A et hyI eneOX| de oxi de

excah TR fu?%ﬂ%ﬁigh?@ 1,185 A eS pAiicd SRRl & ,Cgﬁgﬁhlgve

subjected to yandensatlon to o n conp
bi nder 4 The ' conparatlve toner bi nder 4 had

dﬂﬁ&ng%% low was neachin plasp ef Fesinchnerpgrisle dispegsion 17, To the

“comparative toner 3" additives were mixed as in Example B-1 to prepare
comparative toner (3).

The propertzes and evaluation results of thus obtained toner are shown
m Teables 4 and 5, respectively. The oblained toner had a circularity of 0.92 and
had a spindle shape.

-Synthesis of Resin Fine Particle Emulsion-

To a reaction vessel provided with stirrer and thermometer, 683 parts of
waier, 11 parts of sodium galt of sulfuric acid ester of methacrylic acid ethylene
ozide adduct (ELEMINOL RS-30 by Sanyo Chemical Industries, Ltd.), 138.
parts of styrene, 138 parts of methacrylic acid, and 1 part of ammonium
persulphate were mtroduced, and etirred at 400 rpm for 15 minutes to give a
white emulsion, This was heated, the temperature in the system was raised to
75°C and the reaction was performed for 5 hours. Next, 30 parts of an aqueous

solution of 1% ammomum persulphate was added, and the reaction mixture was
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Next, in a beaker, 100 parts of "conparative .toner
bi nder 4", 200 parts 20 of ethyl acetate, and 8 parts
of carbon bl ack (##44 by M tsubishi Chem ca
Corporation), 5 parts of rice wax used in Exanple B-1
were placed, mxed in a TI{ type honom xer at 12, 000
rpmat 50tC, and uniformy dissolved and 198

di spersed- Next, toner was prepared in the sane way as
in Exanple $-1 to obtain "conparative toner 6" having

matre® bt TFCABE 5 M arPRobtaih @ nh idBhe Aispérstbnbf aRiiAyl Fe&in

properties and evaluation results t hus obt al ned

{ tﬁne%rﬁgﬁﬁéggm ] 501_:"5 Tabl e %@mﬂf?@ spec Ivel%éd .

spherical shape. Nest nethods 1. Kneadi ng test met hod
methattylicabid dthyleteoiitik adiuith Seesii fing paitide difypeicd@150,
by 7byo Sei ki Sei saku-sho, Ltd) 10 GO Small w nder

Toner % s rreF}leénea%egahm ngv¢#%%§%%%w%ﬁ§ﬁ%{§d size

kneaded m xture is cr ushed with Oster m xer and the
distrhvbipn sreasarag apparains €./ 880 bnHordenlidg insddch Ipserhghy

sanpl e cLabo Pl astom || kneading cundition> M xer :
m% t}ﬁ%gw&ﬁ:p@tﬂ Gnd th8Folundeavirigl Sartiele FARESE was
140 nm. Afer drying a part of the “resin fine particle dispersion 67, the resin
was 1solated. The glass-transition temperature, Tg of the resin was 156°C and
the average molecular mass, Mw was 400,000.
{(Comparative Example B-4)

“Comparative toner 4" was obtained in the same way as in Example B-1
except that, in Example B-1, “resin fine particle dispersion 7" synthesized as
described below was used in place of “resin fine particle dispersion 17.

Tb 100 parts of the obiained toner 0.7 parts of hydrophobized siliea and
0.3 parts of hydrophobized titaninm oxide were mixed in HENSCHEL MIXER
to prepare comparative toner {4).

The properties and evaluation results of thus obtained toner are shown
in Tables 4 and. 5, respectively. The obtained toner had a circularity of 0.94 and
had a spindle shape.

-Producticn of resin fine particle-
To a reaction vessel provided with stirrer and thermometer, 683 parts of

water, 11 parts of sodium salt of sulfuric acid ester of methacrylic acid ethylene
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M xer rotation nunber : 50 rpm 199 - Yi 2. 112
flown-out tenperature by a flowtester aa As a flow
tester, capillary type flaw tester CFT5DOD, by

Shi madzu Corporation was used. FIGS. 18A and 18B shows
a flowcurve of this flow tester, and fromthis, each
tenperature can be read. In FIGS. 18A and 18B. Th 5
represents softening tenperature and Tfb represents

flow.beqgl nnin enperature, and nelting tenperature
oxide G G LEMENOT TS 73 by Saiy e Capacal IodustrenLbah63 parts

tenperature by a flow tester <Measurenent condition $

of $9agdie, 83 {5as BPmeAREPAIAIN, 430 &;ﬁk@g;fg_aﬁa@ ﬂ@%%ﬁ 8

diameter= 1.00 1o nm Die length: 1 mm 3. Met
I syrjn E i | ubl e. cont en out 1,0 (A) -
buigd SR RPlale, fad o Co e ey B A om igigoak and
tetrahydrofuran (THE) is added and is left to stand at

stigedat 460 Ppim HoulSmiflites to give aepataéadldin. c ahs whybaitean
and then filtered using filter paper for 15

' ] - vent.. conponent of
R PR b o P G SRR R
conponent i s weighed to neasure the residual anount
redyfgr & houss. d @gaxt,a?raﬂmts ofarTadmesus slhtion of}fé menmrhonium

The TBF i nsol ubl e conponent (% is calcul ated

P 8 B M e i S
hours to oblain an agueous dispersion of a vinyl resin {copolymer of
styrene-methacrylic acid- butyl acrylate-sodinm salt of sulfuric acid ester of
methacrylic acid ethylene oxdde adduct), “resin fine particle dispersion 7.

The “resin fina particle dispersion 7" was measured by the particle size
distnbution measuring apparatus {LA-920 by Horiba Ltd } in which laser light
scattering technique is adopted, and the volume average particle diameter wag
130 nm. After drying a part of the "resin fina pa:ticlé dispersion 7, the resin
was solated. The glass-transition temperature, Tg of the regin was 45°C and
the average molecular mass, Mw was 50,000.

(Comparative Example B-5)
-Preduction of resin fine particle-

To a reaction vessel provided with stirrer and thermometer, 683 parts of
water, 11 parts of sodium salt of sulfuric acid ester of methaerylic acid ethylene
oxide adduct (ELEMINOL RS-30 by Sanyo Chemical Industries, Litd ), 83 parts

of styrene, 83 parts of methacrylic acid, 110 parts of butyl acrylate, and 1 part of
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to give a white emulsion. This was heated, the temperature in the system was
raised to 75°C and the reaction was performed for 5 hours.  Next, 30 parts of an
aqueous solution of 1% ammonium persulphate was added, and the reaction
mixture was matured at 75°C for 5 hours to obtain an aqueous dispersion of a
vinyl resin (copolymer of styrene-methacrylic acid- butyl acrylate-sodium salt of
sulfuric acid ester of methacrylic acid ethylene oxide adduct), “resin fine particle
dispersion 87,

The “resin fine particle dispersion 8” was measured by the particle size
distribution measuring apparatus (L.A-920 by Horiba Litd.} in which Iaser light
scattering technique is adopted, and the velume average particle diameter was
80nm. After drying a part of the “resin fine particle dispersion 8”, the resin
wasisolaled. The glass-transition temperature, Te of the resin was 59°C and
the average molecular mass, Mw was 150,000.

-Production of Prepolymer-

In a reaction vessel equipped with condenser tube, stirrer, and nitrogen
mnlet tube, 724 parts of bisphenol A ethyleneoxide dimole adduct, 276 parts of
isophthalic acid, and 2 parts of dibuiy] tin oxide were placed, and the reaction
was performed under normal pressure at 230°C for 8 howrs. Further, the
reaction was performed with dehydrating under a reduced pressure of 10
mmHg to 156 mmEg for 5 hours and then cooled to 160°C. b this, 32 parts of

phthalic anhydride was added, end allowed to react for 2 hours. To this, 32
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ethyl acetate for 2 hours to obtain “comparative isocyanate-group-containing
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prepolymer 37,
“Productivn of Unmedified Polyester

In the same way as described above, 724 parts of bisphenol A
ethyleneoxide oxide dimolar adduct, 138 parts of terephthalic acid, and 138
parts of isophthalic acid were subjected to polycondensation under normal
pressare at 230°C for 6 hours. 'Thereafter, reaction was performed with
dehydrating under a reduced pressure of 10 mmHg to 15 mmHg for 5 hours to
obtain “comparative unmodified polyester 3”.

In n beaker, 15.4 parts of “comparative isocyanate-group-containing
prepolymer 37, 64 parts of “comparative unmodified polyester 37, and 78.6 parts
of ethyl acetate were placed and dissolved with stirring. Next, 20 parts of
pentaerythritol {strabehenate and 10 parts of carbon {(REGAL 400R by Cabot
Corporation) were placed, mixed in a TK type homomixer at 12,000 rpm at 60°C,
and uniformly dissolved and dispersed.

Lastly, 2.7 parts of "ketimine compound 1" was added and dissolved.
This is reforred to as "comparative toner material solution (1)". In a beaker,
706 parts of ion exchenge water, 294 parts of hydroxyl apatite 10% suspension
(SUPERTITE 10 by Nippon Chemical Tudustrial Co., Titd), and u.é parts of

sodium dodecylbenzenesulfonate were placed and wmiformly dissolved.
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as described bel ow and image eval uation of 100,000

sheets was carried out using an inmage form ng

apparatus (i mgi o NE0O450 by Ri coh Conpany, Ltd.

- Met hod for preparing two-conponent devel oper 50 parts

of each toner and 950 parts of a silicone-resin coated

carrier (Silicone resin, KR-250, core materi al

carrier 70 um by Shin-Etsu Chem cal Co., Ltd) were

m xed and conpl etely shaken up to prepare a

t wo-Nextpaneptra e wedophsed IEsnnidddn @ TIE BRRY Rirhéfiber

A nodified image form ng apparatus (Copier M-200 by

| Compa td. ), |0 hch a Tefl pn (Tradenpr .
at POR0 o BA e, abbdecpliPdil Bt vyt HaPRp gpLition

section was nodified, was used, type 6200 paper by
("Rres inisstnsad and nered fvaslOswinutes.t Hlserempibar &iis sniximck was

copying test was carried out. The | owest fixing

e )

%I XI ngﬁir%i i ati%ﬁ* cLﬁrlthﬂwled re ?’gﬁgﬁﬂﬁa@é%e [ rr115:1ﬂ'grt‘é3‘]':IHd
density was 70% or_nore when the fixed i mage was .
tempgRHERe Witk Fersed bt 95" CHo While efectigetee ureangtodngag eestion,

(HOT) > Image fixation was evaluated in the same way as

the isBlvbREwab vtoeRbEhd et windIR %4 50 in¥in P} GRERST YAdhEd. dried,

Cccurrence of hot offset with respect "to the fixe

j e, wa term wi th nake es. Jhe hot of fset
ﬂﬂ%@%&ﬂ!ﬂﬂﬁﬁﬁg by & o NeBatnindiats eftpﬂ%wqerﬁﬁ% Gmast

of the fixing roll at which hot offset 202 occurred.
of callwdek sihieaéferoa RAZE byeNippon AReoeill tGoydlnBawas spixbd dn a

phenonenon that the toner, adhered to a fixing roller

ﬁﬁ?b@?%ﬁ%ﬁﬁucgﬁﬂﬁﬂiﬁtﬁuéfﬁSfe”ed to a pressure

The properiies and evaluation results of thus obtained toner are shown,
n Tables 4 and §, respectively. The obtained toner had & cirewlarity of 0.95 and
had a spindle shape.

(Cornparative Example B-6)

Imifially, with 2 parts 'of dibutyltin oxide as a catalyst, 325 parts of
bisphenol A ethyleneoxide oxide dimolar adduct and 155 parts of terephthalic
acid were subjected to polycondensation to obtain “comparative toner hinder 4”.
The “comparative toner binder 4” had a glass-transition temperature (Tg) of
61°C.

Next, in a beaker, 100 parts of "comparative toner binder 47, 200 parts
of ethyl acetates, and 8 parts of carbon black {ff44 by Mitsubishi Chemical
Corporation), § parts of rice wax used in Example B-1 were placed, mixed in a

TK type homomixer at 12,000 rpm at 50°C, and uniformly dissolved and
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toner is collected by a cleaning roller; however, the
coll ected adhered toner starts to nelt again due to
the heat of a heating roller, and the renelted toner
is transferred to a pressure roller, resulting in
adhesion to or contam nation of inmages. As the test
nmet hod, continuous running of renelting is carried out
in which toner is allowed to adhere to a cleaning
_roller and whether or not the toner has renelted is
dl%’&?@ﬁve ext, FaBes Wik EepaTed Ju dbie saowr way @stio Bixample B-1 to
follow ng condition and the nunber of sheets when the
ob kB EbdrhlEativ6 Wheed” Hhilg avelurhd gv&ﬁggg QiABIESF 4.5
start to be sneared, was observed. < It1on>
Copi er= imagi o Neo 451 by R coh Conpany, Ltd. Fixing
it for eval uation= fixing device-for imgi o Neo 451
by Ri coh Conpany, Ltd. (Pressure dianeter (p30) Run
nmodeThé propeities dud evalahtiG® rEulte Y (had dhtaibeHA8@t are shown
<Anti-heat preservability. Measuring instrunent:

i TR AR A958R T B 060

&1) 10.8 g of toner is placed in a screwvial { (2)

haqpephenesd sbapg.1) is subjected to a tapping machi ne at
150 rotation/1 mnute 35 seconds (3) Stored gently in

<Tastih&haRst at bath at predeternm ned tenperature,

1. Kncading test method with Labo Plastomill
(@) Labo Plastomifl (Type 30C150, by Tovo Seiki Seisaku-she, Ltd)
{i1) Small grinder (Qster mixer)
(iii) Test sieve
{iv) Work procedure
Toner is melt Imeaded using Labo Plastomill and kneaded mixtuze is
crushed with Oster mixer and the material remaining on a 180 pm mesh is used
a5 g sample.

<Labo Plastomill kneading condition

Mixer *R6D
Temperature +130°C
Time : 15 minutes
Sample amount LT

Mixer rotation number * 50 rpm
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50C, and for 24 hours. (4) After 24 hours, allowed to
stand for 2 hours. (5) Allow a needle to drop froma
penetroneter and the penetration is mneasured

[ Eval uati on Standards] A :(Small circle): penetration
of 15 mmor nore B: (Delta): penetration of 10 mmto
14 mm C. penetration of 9 mMmor less cF lowability> }
Bul k density is nmeasured and is used as an i ndex of
flawability of toner. Bulk density was neasured using

Elﬁoﬁﬁmﬂﬂb@mﬂb@rﬁb&mmcmon Cor poration, Geater
the bulk density, the better is the Ilowability. 1.

cyI [ nder (58;6'%E n%i’%{% %%%)é@%@m%%ﬁ%am

El ectroni c bal an Accuracy of neasurenent: Wthin
Corgoratign was peed ¢ t184 aed difife shows aollow Gyt this fiow
predet erm ned anmount 1 of the sanple using an

testet, aatl fah ehis @chtempeituieasiberdade TRFIGS! 184 384 aBBOTs

cyI i nder and read to the last digit, or not rounding

t he Iastg g %u%%glart taﬁﬁazt@pmq%tg&hﬁgne i at %Pé

m'nutes to 11 mnutes. During this period, be careful
tempetatuss, gindemelingr @ivpenatard Aetordingaot 1/2 method represents 1/2

{lown-out temperature by a flow tester
<Measurement condition>
Load: 5 kglem?, Temperature rising rate: 3.0°Cfmin, Die diameter: 1.00
mm, Dhe length: 10.0 mm
3. Method for measuring THF inscluble content

About 1.0 g (A) of resin or toner is weighed. To this, about 50 g of
tetrahydrofuran (THE) is added and is left to stand at 20°C for 24 hours. This
15 separated by centrifugntion and then filtered wusing flter paper for
quantitaiive measurement. The solvent component of obtained fltrate is
vacuum-dried and only resin component is weighed to measure the residual
amount {B). This residual amount is THF soluble component.

The THF insoluble component (%) is calculated eccording to the
following formula:

THF insoluble component (34} = (A-BY¥A
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(4) Read the volunme of powder using the markings on
the graduated cylinder to0O5m (5) Measure the mass of
sanpl e and graduated cylinder, and read to the | ast
digit, or not rounding the last digit (6) Calculation
is carried out as follows. Fornula 1 Bulk density
(glcnB) _ {(mass of sanple and graduated cylinder) -
(mass of graduated cylinder)) / volune of powder

(Eval uation Standards] A: (Small circle): 0.40 glcn®
or npre (Delta\ 0.35 to O. 39 gknB C. - O 30 gkna3

or | ﬁeﬂflx ng evgl u t t hiod> a fixjng
rol | ;E Ao ] Be |i al Us
(Copiler i gHoENEO 5D by Rico Lt -), in
whi c g sectrom wes T 405 ++S Ile &S
descili bed |bel B¢ was? =g | IEHp gz pgipeg by Rgcph
Comp td. was det|t¢ tlhis b aratu and capying
test |was darrigd outs|{Sh&|FMEpd Sun gsegigtgis
appaf gtaig|had A fi XiZpi &[G pf iﬁ-h Bett & | By Fijder
was ol Ge_nates [ 3 =q3 dd g tarckresst of 34
mm e sgrface @rﬁs;g_l% R vdsRgek [t & 1°Ox$ 6':':Fa.
<l ma sity test| HEPhftdS Ihde®defdi ¥\ Hds=peds|ur ed
usin @@rggect oh dersi | dnetjer, '
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determ ned as relative density by correcting with-
standard one, and evaluated based on the follow ng
standard. 5 nmto 10 nmcircle at solid parts was
nmeasured. [l mage density eval uation standard] A

(Small circle): 1.5 or nore } B: (Delta); not |ess

than T..4 to less than 1.5 C. less than 1.4 <Ilnmage

resol ution test nethod> Pattern inmages each conpri sing
five thin Iines having an equal width and an equal

s past,followieg &vrlmation wis chifrict ent ugingeael «fbbfai8ed toners.
patterns, 3-2 patterns. 3.6 patterns, 4.0 patterns,

4 1.er ns, . nat .3
TmagdorIBER0R'Hs ootk hd S chl te b Borns Javblonar propgred
per as an original._  The original imge was )
as degcaphesyhelow and bpage wyalwdimef| Ghabeetsswageenrried out
with a magni fying glass at a magnification of 5 tanes,

using aRdm A RIBriEe hghh PAtusdEm a fR RO 4HILY RS&sh CBmipey, Tid.

nunber of patterns (pattern/mm) where thin linés are

Mot nfiiaring BRAGPIF oRe) iRt ol ) s

patternsimmor nore B: (Delta): 5.0 patterns/mmto 5.6
p &t pants /ofreack- tondr HngaH5@ pastsrof b:silid6fe-resin coated carrier
_______________ y

(Silicone resin, KR-250, core material carrier 70 pm, by Shin-Etsu Chemieal Ca.

Ltd) were mixed and completely shaken up to prepare a two-component
developer,
<Lowest fixing temperature>

A modified image forming apparatus (Copier MF-200 by Ricch Company,
Ltd.), in which a Teflon (Trademarlk) roller was used as a fixing roller and the
Gixing section was modified, was used, type 6200 paper by Ricoh Company, Ltd.
was set to this apparatus, and copying test was carried out. The lowest fixing
temperature used herein is the temperature of the fixing roll at which the
residual rate of the image density was 70% or more when the fixed image was
rubbed with a pat.
<Hot offset generating temperature (HOT):>

Image fixation was evaluated in the same way as in the above-dezcribed
lowest fixing temperature. Occurrence of hot offset with respect to the fixed

image was determined with naked eyes. The hot oifset pgenerating

temperature used herem is the temperature of the fixing roll at which hot offset
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occurred.
<Toner remelting test method >

Remelting means such a phenomenon that the toner, adhered to a
fixing roller at the time of fixing, is transferred to a pressure roller and the
toner is collected by a cleaning rvller; however, the collected adhered’ toner
starts to melt again due to the heat of a heating roller, and the remelted toner
is transferred to a pressure roller, resulting in adhesion to or contamination of
1mages.

As the test method, continuous running of remelting is earried out in
which toner is allowed to adhere to a cleaning roller and whether or not the
toner has remelted is observed. Images were produced according to the
following condition and the number of sheets when the remelting occurred, that
is, the number when images start to be emeared, was ohserved.
<Condition>

Copier: 1magio Neo 451 by Ricoh Company, Ltd.

Fixing umi for evaluation: fixing device for imagio Neo 451 by Ricoh
Company, Ltd. (Pressure diameter @30}

Run mode: 1 to 15, interval 30 S, 6% chart, 16K/day
<Anti-heat preservability>
Measuring instrument: Penetrometer (Nikka Engineering}

Tepping machine

30 mL ecrew vial
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bmyasFwwwwwwwwwWw mo [Evaluation
Standards] A: (Small circle): Satisfactory B:(Delta):
Somewhat problematic C. Not acceptable 5 In any of

Stnra%carﬁﬁmim@a&hgﬂl B-5, fixing at |ow tenperatures could
e
Method: (1} 10.8 ¢ of toner is placed in a screw vial
(2) The toner of (1) is subjected to a tapping machine at 150 rotation/1
minute 35 zeconds
(3) Stored gently in a thermostat bath at predetermined temperature,
50°C, and for 24 hours.
{4) After 24 hours, allowed to stand for 2 hours.
(5) Allow a needle to drop from a penetrometer and the penetration is
measured
[Evaluation Standards]
A {Small circle): penetration of 15 mm or more
B: (Delta): penetration of 10 mm to 14 mm
C: penetration of 9 mm or less
<Flowability=>
Bulk density is measured and is used as an index of flowability of toner.
Bulk density was measured using Powder Tester by Hosokawa Micron
Corporation, Greater the bulk density, the better is the flowability.
1. Construction of measuring instrument
(1) Graduated cylinder (50 ml {20.25 m1 TC20°C))
{2) Stopwatch
(3) Electronic balance (Accuracy of measurement: Within 0.1 g}

2. Measurement procedure
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achi eved, and snmear due to renelting of- toner froma

fixing cleaning roller was not observed. In
Conparative Exanple B-1, the toner did not have resin
fine particles, had a large particle dianeter and
poor fixing property at |ow tenperatures- 10 The toner
had decreased flowability because the anmount of
particles of 8 .tmor |less was large. In Conparative
Exanple B-2, the toner did not have resin fine
(1} plaasics o5 pandetermhived emoumt ddof the chbmsle psiogesi yelectronic
and snear due to renelting of toner { froma fixing
balarsde€ani ng rol l er was observed. 15 In Conparative
Exanple B-3, lower Iimt of fixing was hi gh because
e glass-transjitiqgn tenperature (Tg) of resin fine
2) %‘giﬂﬁ"% s WSPE%W{JHF%IT Exadie shelast digit, or not
anti-heat preservability was deteriorated because the

roundingsthetlashdigii on tenperature (Tg) of resin fine
particles was |ow. In Conparative Exanple B-5, 112

raturea.after. 20, masti cation, was | ow, )

(@ SERVERE Shob TR Bhilelidteh? hpref InERamyE Mo Wi i Jot it
cleaning roller was observed. is In Conparative

alonerfoz ) wipuigs tohkl minwvtesdi durong ithisepenied, rbef eareful not to give
particles, 5 209 | had a high glass-transition

vibratRAReidbL{Rpadld) . and thus had deteriorated fixing
property at |ow tenperatures. The toner al so had

eteri orated hpt offset. roperty. 5 Industrial
(@ \El'lbeaﬁﬁ'ﬁﬂil'i,ﬂp powder usxngp e rar IRES on tho gralvﬁuated cylinder

to 0.5 ml
(8) Measure the mass of sample and graduated cylinder, and read to the last
dignt, or not rounding the last digit
(6} Calculation is carried out as follows.
Formula 1
Bulk density (g/iem?) = {{mass of sample and graduated cylinder) —
{mass of graduated cylinder)} / volume of powder
[Evaluation Standards]
A: (Small circle): 0.40 g/fcm? or more
B:(Delta}: 0.35 to 0.39 gicm?
C: 0.30 g/cm3 or less
<Image fixing evaluation method:>
As a Axing roller, one in a modified image forming apparatus (Copier

imagic NEO450 by Ricoh Company, Ltd), in which a fixing section was

205

T T T PR L F L

—ade i ara " e Terl

ETad L Sy TR R NP T

L= Lo 1 b Dt



The toner of the invention is used in a devel oper for
fixing a latent electrostatic inmge of
el ectrophot ography, electrostatic recording,
el ectrostatic printing, and the Iike The toner of the
invention is also used in a devel oper, toner
container, |o and process cartridge for use in a
copier, laser printer, plain paper fax machine, etc.
enpl oying a direct or indirect electrographic
modifudviel dgsarbedebdiow, was asidl. t iTypetd300 pmge HroRidobgCompany,
apparatus and image form ng method using the toner of
' o ' - I r i€
Lot AP ple TP O e BE e Lo o e e herafring
hj ne,. etc. enmplqgying a dlrect or |nd|rect

unif ‘hﬂeéo‘ﬂ"r a%ﬂﬂﬂafﬂﬁ‘a* thadca| B¥ingerallesppingbich mertal z:rbnder was
-------------------- CLAIM5 1. A toner

made 60 FRrmatcithlaaridRed S EHiEkhads of V84 Shit, GAE #HeNRirface pressure
satisfies the follow ng fornul a= 0C'5 ATm 20C wher e

Tm nts Tma - Tnb, Tma (C) is 112 fl own-out

was 8§ errp]gﬁgjtiﬁ ‘of the toner by a capillary type flow
tester, and Tnb (C) is 1/2 flowout tenperature of a

<Imagedansiyoedtrathedar e of the toner by the capillary
type flow tester, and f wherein Tma is from130C to

20RfG; FW s ndeAgu b Qfmﬂ(? He®h SeH38tibn S éﬂé‘ffﬂ%&er

and Tnb are neasure er the condition o
| oad 30k dla ter I mmand tenperatyre rising
determing ﬁsolfﬂqé rrentene Sdth skanied one, angh eraluated
wherein the toner satisfies the fall ow ng
based on the following standard. 5 mm to 10 mm circle at solid parts was

measured.
[lmape density evaluation standard]

A! (Small circle): 1.5 or more

B: (Delta): not less than 1.4 to less than 1.5

C: less than 1.4
<Image resclution test method >

Pattern images each compnsing five thin lines having an equal width
and an equal spacing were formed with different pitches of 2.8 patterns, 3.2
patterns, 3.6 patterns, 4.0 patterns, 4.5 pafierns, 5.0 patterns, 5.6 patterns, 6.3
patterns, 7.1 patierns, and 8.0 patterns, respectively per mm, as an original.
The original image was reproduced and obtained copied imaee was observed
with 8 magnifying glass at a magnification of & times, and image resolution was

determined based on the number of patterns (pattern/mm) where thin lines are
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formula: } 5C< ATm - 20C wher e ATm r epr-esent s Tina >

Tnb, and wherein Tma is from 130C to 200C. 3. The
toner according to claim2, wherein the toner
satisfies the followwng formula= 7C< ATm 15C a
where ATmrepresents Tma - Tnb, and wherein Tma is
from145C to 180C. 211 | 4. The toner according to
any one of clainms 1 to 3, wherein a tetrahydrofuran
(THF) insoluble content (gel content) in the toner is

clearly separ¥edyo padsotler55% by { nmass. s 5. The toner

according to any one of cIainB 1to 4, wherein the
ﬂg#; ] i str of the toner neasured by
H.ge %%%ﬁ%atlgﬁil%¥%%% ograpny (GPC) has at |east one
[N nDIecuIar mass region of 5,000 to 25,000. 10
AT &o? prHernemmpronersof clains 1 to 5,
mhereln the toner has a glass-transition tenperature,
TgB: (DeRAY 5.0 palforné/mme 3.8 tARG/AAI NY tO any one
of claims 1 to 6, wherein the average circularity of
th%¢h&?§5ﬁ£§n§h§ﬁ to 0, 99. 15

peak
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- 8 A toner conprising a toner material; and resin fine
particles on a surface of the toner, wherein the toner
has a gl ass-transition tenperature, Tg, of from 30C K
20 to 46C, the resin fine particles have a
gl ass-transition tenperature, Tg, of from50C to 70C,
and wherein, when the toner has been nmasticated wth
Labo Plastom ||, the 212 toner has a 112 fl own-out
tenperature of from95C to 120C, and before th&
mastication of the toner, the toner has a 112
flown-out tenperature of from 120C to 145C 5.9. ﬁThe
toner according to claim8, wherein a tetrahydgpfuran
(TIH'F) insoluble <content (gel content) in thed orer
is from5%by mass to 25% by nmass. 10. The toner
according to one of clains 8 and 9, wherein, in-as
particle size distribution measured by a flowd ype
particle inmage neasuring apparatus, the |a costegt of
m nute particles having a particle dianeter of__"éz pm or
less is 15% or |less. 11. The toner accordi ng =0 gny
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13. The toner according to any one of clains Sto 12,
wherein the toner has an average circularity of from
0.900 to 0.960 and has a spindle shape. 213 ------
------- 14. The toner according to any one of clains 8
to 13, wherein the average particle dianmeter of the
resin fine particles is 10 nmto 200 nm 5 15, The
toner according to any one of clains 1 to 14, wherein
the volune average particle dianeter (Dv) of the
toner is 3.0mto 7.0gm and the ratio of the volune

[EevRndEe Pamnidacls di aneter (Dv) to the nunber average
particle dianeter (Dn), DvfDn, is 1.25 or less. 10

8. e according to any one of clainms 1 to 15,
A'iﬂﬁ@ﬁ@ﬂf‘%‘%ﬁﬂ&ﬁﬁ#ﬂ%@' obt ai ned by: at |east one of

di ssol ving and di spersing the toner material including
B:eltm Somewhad magblengrtozip- cont ai ni ng conpound and a

pol yner that is reactive with the active hydrogen

C;N&%céﬁggi@i ning conpound in an organic solvent to
forma ™ 15 toner solution; at |east one of enulsifying

and di spersj the tqner sqQlution in an aqueous medi um
cont rﬁ”ﬁ’g“# ggﬁﬂﬁ“lﬁ?ﬁ 33‘&an ilspediming miclonr semperatures could be
dispersion; t i reacting the active hydrogen
achpeoed, nohsmicar dgeconmeeislingidf hohdefdaal ¥ TBfing c@inihs roller was
reactive with the active hydrogen group-containing
nof in the 20 aqueous nediumto granul ate
adhesive base materials; and renoving the organic
solvent. 214 17. The toner according to claim 16,
wher Bt fFomparative Sxpapa d 1nthestongr did not have resin fine particles,

had a large particle diameter and poor fixing property at low temperatures.
The toner had decreased flowability because the amount of particles of 3 pun or
less was larpe.

In Comparative Example B-2, the toner did not have resin fine particles
and had deteriorated hot offset property, and smear due to remelting of toner
from a fixing cleaning roller was ohserved.

In Comparative Example B-3, lower limit of Gxing was high because the
glass-transition temperature {Tg) of resin fine particles was high.

In Comparative Example B-4, anti-heat preservability was deteriorated
because the glass-transition temperature (Tg) of resin fine particles was low.

In Comparative Example B-5, 1/2 flown-out temperature after
mastication was low, and thus smear due to remelting of toner from a fixing
cleaning roller was observed.

In Comparative Example B-6, the toner did not have resin fine particles,
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conprises a polyester resin. 18.-The toner according

to claim 17, wherein the acid value of the pol yester
5resinis from15 ngKOH g to 45 ngKOHJg. 19. The
toner according to one of clains 17 and 18, wherein
the polyester resin conprises a tetrahydrufuran

sol ubl e conponent and the tetrahydrofuran sol uble
conmponent has a nol ecul ar mass di stribution such that
a main peak is present io in a nolecular mass region
of 2,500 to 10,000 and that the nunber average

mmlm%lﬁsmiﬂw EQhpbsatube (19, 30 R haid d8fbridrated fixing

15, 000." 20. A devel oper conprising the toner of anyone
of .cl aj 1 to 19. 15 2 The devel oper or.di ng,t
property b Jow, e TBRETASuERR " oThe HEY AP ot (e tigRAtaRchot offsot
and a two-oonponent developer. | i 22. A toner
propextyrai ner conprising: a container; and fj 20 the
toner of any one of clains 1 to 19 contained therein,
23. A process cartridge conprising= 2151 a latent
el ectrostatic i mage bearing nenber; and a devel opi ng
unjt .configured to develop a |latent electrostatic
Qﬁph¢§hh§'tent el ectrostatic i mage bearing
menber using the toner of any one of gg clainms 1 to
19 Mhef tonwraolvilsd bheoriii@oes ed in a developer for Axing a Iatent

Ind

electrostatic image of electrophoiography, electrostatic recording, electrostatic
prinéing, and the like

The toner of the invention 13 also used in a developer, toner container,
and process cartnidge for use in a copier, lager printer, plain paper fax machine,
ete. employing a direct or indirect electrographic developing method.

In additton, the image forming apparatus and image forming method
using the toner of the invention is used for a full-color copier, full-color laser
printer, full-color plain paper {fax machine, etc. employing a direct or indirect

electrographic multi-color developing method.
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24. An image form ng apparatus conprising= a |atent

el ectrostatic image bearing nenber; a | atent

el ectrostatic imge formng unit configured to form an

| atent electrostatic imge on the | atent

el ectrostatic i mage bearing nmenber; io a devel opi ng

unit configured to devel t | atent electrostatic

i mge using the toner o 8ne of claims 1 to 19 to

forma visible image; a transferring unit configured

to transfer the visible inmage onto a recording

medium and a fixing unit configured to fix the

transferred i mage on the recording 15 nedium 1 25.
1. Th& tomegedoapfisigz A0 Hea REEH, di ng to claim 24,

wherein the latent electrostatic inmage bearing nmenber

conpri seheadinbRE ROAES saitidftoN the o Bowidh TotHRAS

form ng apparatus according to one of clainms 24 and

25, wherg aANa £iggepg unit is a heat fixing unit

which fixes a toner image on a recording nmediumwhile

the recPR&len ATHR Hodeh tPoPRG] _PEINE P 19D §0G/ A gdtgvn-n ut

menber and a pressure nenber and i's'transported

tem%ﬁth?@%@ thetahas h?@%gilt%ﬁﬁ@%rﬂﬁﬁ%g%ﬁgﬂﬁ%% Q) is 1/2

erein the heat I Xin nprises a eani ng

ﬂuwmhwg@ﬂré Sﬂ;ﬁ%ﬁiﬁ%@!@d ﬁ}qgﬁjr%doft E%Eaéﬂneérﬁagﬂ,lsé gm_llary

one of eatin r and e pressurée ne

tvo EHEE S ace pressure (roller |oad/contact area)
}rpeappfw?e%tgét %én the heating nenber and the pressure

nber J Pa.or._| Lo The f or mi
appar st el T i P Brlre s i GaREAGPHEHEh gho toner
has WELFL-Bhbie st gdede UNE TP T mb are measured under the

condition of load 30kg, die diameter Imm and temperature rising rate

of 3°C/fmin.

2, The toner according to claim 1, wherein the toner gatisfies the following
formula:

3°C= ATm = 20°C

where ATm represents Tma — Tmbh, and

wherein Tma 18 from 130°C to 200°C.

3. The toner according to claim 2, wherein the toner satisfies the following
formula:

7°C< ATm < 15°C

where ATm represents Tma — Tmb, and

wherein Tma 13 from 145°C to 180°C,.
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- * heating nenber equipped with a heat generatoer;- a
filmwhich contacts with the heating nenber; and a
pressure nenber which nakes pressure contact with the
heating nenber via the film 15 wherein the recording
medi um on which an unfixed inmage is forned after

el ectrostatic transfer, is passed between the film and
the pressure nenber to thereby heat and fix the

unfi xed i nage. 29. The inmmge form ng apparatus
according to one of clainms 24 and 25, 20 wherein the
fixing unit conprises-. a heating roller; ti a fixing
roller arranged parallel to the heating roller; 217 yY

e S L-li ke toner at i di .and
4 R sbitibe vyl M br R i 5y whPeiBot ifrplbtrofuran
a magnetic nmetal and is heated by el ectromagnetic
(THqdgseluble cartent taed conkeat) mythesigingris osphdiédy mass to 55% by
the 5 heating roller and the firing roller, is heated
masy the heating roller, and is rotated by these
rollers; the pressure roller is brought into pressure
contact with the fixing roller via the toner heating
mediumand rolls in the forward direction towards the
toner heating nediumto forma fixing nip portion, and
5. Thaweeeascerdirg by dity @neediclsimsch tovh) whezoin ihe imeldcular mass
image is formed after 10 electrostatic transfer, is

distRRARRRMA Bfm%nép%éaﬁgrsé%;b%ﬁggmgﬁﬁm %ﬂ%ﬁﬂﬁ%gw (GPO)

pressure menber to t I'X the un
i e. )
has aﬁgast one peak in a molecular mass region of 5,000 to 25,000.

6. The toner according to any one of claims 1 o 5, wherein the toner has a

glass-transition temperature, Tg, of 50°C to 70°C,

7. The toner according te any one of claims 1 to 6, wherein the average

circularity of the toner is 0.94 to 0,29,

8. A toner comprising:

a toner material; and

resin fine particles on a surface of the toner,

wherein the toner has a gless-transition temperature, Tg, of from 30°C
to 46°C, the reein fine particles have a glass-transition temperature, Tg, of from
50°C to T0°C, and

wherein, when the toner has been masticated with Labo Plastomill, the
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30.-An image form ng nethod conprising: formng a

| atent electrostatic inage on a |latent electrostatic
image 4 15 bearing nenber; 1 developing the |atent

el ectrostatic i mage using the toner of any one of
claims | to 19 to forma visible imge; transferring
the visible image onto a recording nedium and fixing
the transferred i nage on the recordi ng nedi uns 20 31,
The image form ng nmethod according to clai m 30,
wherein a charging nenber Is contacted to the | atent

tﬁlféreﬁﬁ 2 mt ﬂhhmet I’Ingr%r gﬁgﬁar g eéésh éo+ E‘[? FCI].‘E the

I's applied to the chargl ng ne

el ectrostatic. inm bear| menber. 32_ The inmage
m%‘ﬁi‘ﬂg ‘i’l@f]??o 4ongT, oF ama 42 Epwwtsbarama@mre of from

wherein, 5 when developlng the latent electrostatic
1208 ¢ge 146°CE.he | atent el ectrostatic i nage bearing

menber, an alternate electric filed is applied to a

chargi ng nenber. 219

9. The toner according to claim 8, wherein a tetrahydrofuran (THF} insoluble

content {gel content} in the toner is from 5% by mass to 25% by mass.

10. The toner according to onc of claims 8 and 9, wherein, in a particle size
distribution measured by a flow type particle imege measuring apparatus, the
content of minute particles having a particle diameter of 2 pm or less is 15% or

lesa.

11, The toner according to any one of claims 8 to 10, wherein, in a distribution
of particle diameter measured by a Coulter method, the content of large prains

having a particle diameter of 8 pm or more is 2% by mass or less,

12. The toner according o any one of claims 8 to 11, wherein, in a distribution
of particle diameter measured by a Coulter method, the content of minute

particles having a particle diameter of 3 pm or Iess is 2% by mass or less.

13. The toner according to any one of claims 3 to 12, wherein the toner has an

average circularity of from 0.900 to 0.960 and has a spindle shape.
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14. The toner according to any one of claims 8 to 13, wherein the average

paﬂicle. diameter of the resin fine particles is 10 nm to 200 nm,

15, The toner according to any one of claims 1 to 14, wherein the volume
average particle diameter (Dv) of the toner is 3,0pm to 7.0um, and the ratio of
the volume average particle diameter (Dv) to the number average particle

diameter (Dn}, Dv/Dn, is 1.25 or less.

16, The 1:01131-: according to any one of claims 1 to 15, wherein the toner is
obtained by:

at least one of dissolving and dispersing the toner material including an
active hydrogen group-containing compound and a polymer that is reactive with
the active hydrogen group-containing compound in an erganic solvent to form a
toner solution;

at least one of emulsifying and dispersing the toner solution in an agueous
medium containing resin fine particles to prepare a dispersion;

reacting the active hydrogen group-containing compound with the polymer
that is reactive with the active hydrogen group-containing compound in the
aqueous medium io granulate adhesive base materials; and

removing the organic solvent.
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17. The toner aceording to claim 16, wherein the adhesive base material

comprises a polyester resin.

18. The toner according to claim 17, wherein the acid valee of the polyester

resin 19 from 15 mgOH/g to 45 mgKOH/g.

19. The toner acecording to one of claims 17 and 18, wherein the polyester resin
comprises a tetrahydrofuran soluble component and the tetrahydrofuran soluble
component has a molecular mass distribution such that a main peak is present
in a molecular mass region of 2,500 to 10,000 and that the number average

molecular mags thereof is in the range of 1,500 to 15,000.

20. A developer comprising the toner of any one of claims 1 ta 19.

21. The developer according to claim 20, w]_:lich is one of a one-component

developer and a two-component developer.

22. A toner container comprising:
a container: and

the toner of any one of claims 1 to 19 contained therein,

23. A process cartridge comprising:
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a latent electrostatic imape bearing member; and
a developing umt conbgured to develop a latent electrostatic image on
the latent electrostatic imape bearing member using the toner of any one of

clamms 1 to 19 to form a visible image.

24, An image forming apparatus comprising:

a latent electrostatic image bearing member;

a latent electrostatic image forming unit configured to form an latent
electrostatic image on the latent electrostatic image bearing member;

a developing unat configurad to develop the latent electrostatic image
using the toner oi any one of claims 1 to 19 to form a visible image;

a fransferring unit configured to transfer the visible image onto a
recording ;:IlEdiIII]]J and

a Axing unit configured to fx the fransferred image on the recording

medium.

25. The image forming apparatus according to claim 24, wherein the latent

electrostatic image bearing member comprises an amorphous silicon.

26. The image forming apparatus according to ome of claims 24 and 25,
wherein the Axing unit 1s a heat fixing unii which fixes a toner image on a

recording medium while the recording medium is passed between a heating
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member and a pressure member and is transported.

27. The image forming apparatus- according to elaim 26, wherein the heat
Axing unit comprises a clearong member which removes a toner adhered to at
least one of the heating member and the pressure member, and

wherein a surface pressure (roller load/contact area) applied between the

heating member and the pressure member 15 1.5x%105 Pa or less.

28. The image {orming apparatus according to one of claims 24 and 25,
wherein the fxang unit comprises:

a keating member equipped with a heat generator;

a flm which contacts wath the heating member; and

a pressure member which makes pressure contact with the heating
member via the flm,

wherein the recording medium, on which an unfixed mmage is formed
efter electrostatic transfer, is passed between the flm and the pressure member

to therehy heat and fix the unfixed image.

29. The image forming apparatus according to one of claims 24 and 25,
wherein the fixang unit comprises
a heating roller;

a fixing roller arranged parallel to the heating roller;
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an endless belt-like toner heating medium; and

a pressure roller,

wherein the heating roller comprises a magnetic metal and is heated by
electromagnetic induction; the toner heating medium 15 spanned over the
Ieating roller and the fixing roller, is heated by the heating roller, and is rotated
by these rollers; the pressure roller is brought into pressure contact with the
fixing roller via the toner heating medivm and rolls in the forward direction
towards the toner heating medium to form a fodng nip portion, and

wherein a recording medium, on which an unfixed image is formed after
electrostatic transfer, 1= passed between the toner heating medium and the

pressure member {o thereby heat and Ax the unfixed image.

30. Animage [orming method comprising:

forming a latent electrostattc image on a latent electrostatic image
bearing member;

developing the latent electrostatic image using the toner of any one of
claims I to 19 to form a vizible image;

transferring the visible image onto a recording medium; and

fizing the trapsferred image on the recording medium.

31. The mmage forming method according to claim 30, wherein a charging

member 18 contacted to the latent electrostatic image bearing member and a
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voltage is applied to the charging member to charge the latent electrostatic

image bearing member.
32. The image forming method aceording to one of claims 30 and 31, wherein,

when developing the latent electrostatic mmage on the latent electrostatic image

hearing member, an alternate clectric filed is applied to a charging member.
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