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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 ectrophot ography, 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 nmelt mxed and are unifornmy dispersed into a

thierliles; ahd o Belopets, tORNCoRRITRAS fioblks cARYdRRS 1AALA RGN,

toner conposition is
apparatuses, and image forming methods using the loners.

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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grrnded classified, etc. to forma toner. The -

pul veri zation has drawbacks as follows. Specifically,
a grinder, etc., are required to grind a toner
Conposition, 5 resulting in high cost, and thus the
method is not effective. In addition, during the
grinding, toner particles with wide distribution of
particle dianmeter tend to be forned. Therefore, in
order to obtain inmages with high resolution and high

apaggiatinbme]ling prent) do. ab mddemismbang ard unifesnlyfdispersed into a

exanpl e, mnute partlcl es of 5 pm or less in dianeter

l@Hﬂhlo c%% catr n?tnr %{5,' gﬁ’fg?gnﬁ?@@a@? J;g%?%?ﬁmn 18

of ield. Furtherrrore |t is difficult to disperse
axender rebestosfors s temar, The nelwerization thasoltaihgeks as

agent into the binder uniformy. The use of t he toner

bllowd)i Gpetifiealid el drinkRe, @ES ako tequiiedlP@" thA& ¥position,

deteriorates flowabili ty, "devel opabi | i durabr [ity,

U AL 5B RIS OB R i

toner by polynerrzatron of nonomer i s proposed and
tha mrindihe) bdner geoticlex it @idd disadibyivn ofgaticlerdiameter tand to

pr oduced by suspension pol yneri zati on. However, toner

general{l er’r CDPJE ﬁg%ﬁgﬁé'%ﬁ%@f 4. g'tg%oﬁﬂﬁ&ﬁ Snd lagh

cl eani ng abr I i g}/ Poor cleaning ability 20 causes
eradation Agoskendl thedboerparticles, fov axampleominuieduarticles of 5 yum

and the accumul ati on of such reS| dual toner leads to

PRABKITOARCh IR ahd 1M Ms | m&RN Hust lre removed by

[ 26
cont am nat es conponents SUCR as a charging rol

charges a pho ocond ctor )f cont act chargl ng.
%&iﬂ%@b H*éfH%ra/ ehan Gl gelder tRmpapmorss it is

the charging roller Therefore a nmethod for producing
diffwalt tpalispecicesdditivey ondsaslai ddlodini ndethsrge edntrolling agent

pol yneri zation is used to formresin fine particles,
Y 6§08 vk er 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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5 subsequently associated to obtain toner particles
havi ng irregul ar shapes (See Patent Literature |}
However, toner particles forned by emul sion

pol yneri zati on have residual surfactants in |arge
anmounts 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

di stribution of the anpbunt of charge is 1o increased,

chaggesgi phologralurthrSiie asntat ehaArEing! 88d EEquech®y reduces the
addition, the residual surfactant contam nates

nduct or. _charging .roller, developing roller

%P%ﬁ'%%?@ﬁ%’}mf’g hatzingrola 111 its original
function. On the other hand, for the fixing process by
cont ac Thaedarieng méthodvfirairodbeag itngerienticles i papogsl @ which
heating roller are used, the toner particles nust 15
A8 ﬁﬁi,ﬁ@ﬁ-gﬁ- | ty, i be.referred to as,.
'@offsgitgf resi st an?ed‘ 1%e‘i‘“%ana tf'I‘eJ?%{l F?%?h{j%pé ftg Which are

ers- |In such case, offset resistance can be
PSSR, psSoRAfeshabtan Eine skradlas baving Gregilas sbapes (Soc

the surface of toner particles. In contrast, nethods

PatdnipIaMeaiié Sa). I CEloReEC Ctdiof ﬁm?ﬂgggﬁl%%g%ulﬂnn

resin fine particles are not only contain

rticle ut are,cqnceptrated at the surface of ti
BRI eifon Bke Mot SOebih e i Firen Apuaiint esdoothgcparicies
). These proposals, however, cause increase of |owest
as$ W!EH gs brihesatfaredhereof suén hfgr hoingwashd ShyahRry As a result,
fixing ability at |low tenperatures, is. energy-saving

ey N AT e S T e e

polynerization are associated to provide irregular
uEseert swemerbagksreound emeanan anvinted ipragbl e addition, the
CGenerally, releasing agent particles amadditionally

asiival aueficladl | BRLANRaldtepRAbafidubRs Sh-ARRE rdIRPCd&Veloping
the rel easing
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

———— e
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5 agent particles are captured inside the toner

particles and therefore the inprovenent of the offset

resistance is not sufficient. Mreover, since each

toner particle is fornmed by a random adhesi on of

nolten resin fine particles, releasing agent

particles, colorant particles, and the |like, the

conposition (the ratio at which each conponent is

cont ai ned), _nol ecul ar mass of .the resin, and 10 the
abphily. he Ly pddision thismethnds geviich rean fmearsisica phisened

toner particle- In result, the surface properties of

HyQt@hlsRadolyih@szat1od b hb@k-Ritid fd VRSB pMaPehapePRtler

I't is inpossible to farmstable 1nmages for a | ong

eri.od. Additionally in.a |aw tenperature fixing
Ginbop pEOHes PrOFHe HERETRL: agept p 8t ed

at the surface of the toner particles inhibit fixing
agldttidriadly akerc téd i ihaprgee the dflast Rgistdice! e Hoalcatbt)tlte todeasing
not sufficient™ Recently, a new nethod for producing a

N I | uty-an-1s nsion._.-pet ho

et s a8 AL M OB RE IR R AR refor the
_suggest ed gSee Patent Literature 4). In this method,
mpproveoiens ofthe dibebragistanmipobisuihgenth atViomoeersisgodaghd

in an organic solvent or the |ike whereas in

. . : | . _
i L b R R S

in that, for exanple, there is a |arger selection. of

e §$m§ﬂgmpvﬁﬁaaﬁéﬂﬁgw%ﬁ¥&clﬁa%d@ﬁ&n mposition {the

controlled. Furthernore, the nethod is 4 advantageous

riatio hbverhichieach co@pEhdids bonis®al), eholédi@arSibascdfthe réfin, and
toner particles (core/shell structure control).

ver. 1t h hell structure is er,consi st i
B IE Blay PeBEPSk o Sttt Goef b e FBOF B,
the exposure of pignment and wax to the surface. The
regnly, ke sudamqropertigs oblonehparticles cire ddicrentt frem oes ianpther,

and 5 the structure is not capable for such purpose

the ton TI'J par[&itlc e nhas a shne Fjrgtru ?‘%re, t edssur?'gr'cléla
of the
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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toner particle is a usual resin mnthout any |ngen|ous
feature so that when the toner particle is targeted
at fixing at a |l ower tenperature, there is a problem
that it is not satisfactory fromthe standpoi nt of
anti-heat preservability and 10 environnental charge
stability. In any of the conventional nethods such as
t he suspension polynerization, enul sion

pol yneri zati on, and sol ution suspensi on,

stdyneiageaes il thataitiig eetible ORMETRhe | Srie@@ @Stoler particles
b| nder resin in many rases Pol yester resins are not

ed bega re d icult to b made |

{eehaal YellSile RRRNPY HcgwafedaBs Shefl ietop Sy oPe pansisting
di aneter, dianmeter distri but| on, particle shape,
only of mmsin hnd the pripwge dhiteot 1 bb dovrerstlibfaxpbant oflpitefient and
the condition of fixing at a | ower terrperature I'n
RV [
t en‘p%rﬂgté 35‘}”??& po]i 'ﬂ?[]%éeir% 1?%2%3 %Y 5\'/41%5&% %? gesin, and
val ue i s used. For exarrpl e, Patent . 20 L|terature 5

1§ inok capithle for sudp pumase{See NavPatest Agiceature 1).
resin of which acid value, hydroxyl value, nolecul ar

e fefsiies klthbugh € tofisF phASQs BAk & SN SRicturd? &Fés Bfirface of the

i ke, are defi ned- The toner in these propos

vVer,.. ,causes t uctl on of .nel
F”%é’r%‘iﬂ?é SPRERA %wegswwgf %@ that when the
deterioration of offset resistance. |In order to

tagier pagtide |is tirebied atgivingptrd lovadlr tehperd o) &hade iz problem
of fset resistance and anti - heat preservab| lity,

t k has been..
(RALICE: ot PROKEIR, bt 07 BSR4 b R oGy and

el ectrophot ngraphy_to inprove quality, and it is being

prYEEyEReHal ehngge phabiliy.

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 foang 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, Pafent
Literature 5 and Patent Literature 6 propese toners comprising a resin of which
acid value, hydroxyl value, molecular mass distribution, THF insoluble content,

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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extrenmely effective to reducé the size and increase

the sphericity of the toner particle- However, as the

di aneter of toner particles becones smaller, the
transferability and fixing ability tend to decrease,

and i mage quality beconmes 10 poor. Especially, with
respect to fixing, fixing ability at a hal ftone

portion becones worse. This is because at the

hal ft one portion, the adhesive amount of toner js .
TN @ftmrihﬂsrmeé'ﬁrtea b thee 29 S JRFLENEL AN othe
transfer material, 1is given extrenely small anount of
deRaorh O of officti reGist:aick e n GRS ith Ackiene klltdfAxin@property at
of f set phenonenon easily In addition, it is known

t ha ting n artie¢les,.rnou t he . ..

14 alePip ARy PoRG resiplue phpd  R(HEAF Gorgpelabilivg , rther
such situation, ever faster i mge production is
iNQEMmumdnmnmwhﬂjeld of color copiers and printers

For a faster printing, the "tandem nethod' is

ef f eChfidh hoikhdaeElioht hBEALHidhs Zingre} ng%&@&?ﬂl the field of

respective image form ng unrts are overlaid and
elpstrophetearaphy2® imBrse cqualy,omtnd ib is hemg picopaiped thakil is

i s advanced by a transfer belt so that a full-color

ckifefRly &faiia t898da@: Hiexis a8l thfreasE CheOEphdiRSIS of the toner
fornrng appar at us usrng tandenrnethod various ki nds

Pﬁﬁﬂ@%peﬁggﬁp Ee &ﬁ@ %?bﬁgll % fuII-coIor the

hi gh speed. The hi gh-speed out put of fuII-coIor

troBfaabiity and donad bty dend te deatase, and 1mmgeciusdity beecomes
col or image reproduction machi nes have that

oL 354 B TRSEE oS TR 30 5 B

t oner partrcles In order to increase speed nore, the
beoumes Womer Thisiebrfanaciat ihe hadfianseartign, thriaghesive.amennt of

in a present situation, such round toner that has both

SR G 1w, %hé‘ﬂ)x@ﬁ'tﬂ:ﬂs)ﬁeﬁ@rﬂ td #hél ddficaAdl ddrfidn 81!1 a' t?éﬁ&sfer material,

tenperature has not been achi eved. Toner
sub ected tp severe circ ces uch
extremely amounk DPEB at %E]II.E 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
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tenperature and humdity, and | ow tenperature and
hum dity during storage io0 and transport alter the
production. There has been a denmand for a toner which
does not aggregate to each other, of which

fiowability, transferability, and fixing ability do

not deteriorate or rarely do, and which has excell ent
preservability, even after storage for a | ong period
under such circunstances. However, in the present
ﬁﬂladﬂlumag@tﬁeh@hyandﬂhHSnkmnnﬁqghc&ﬂﬁﬁhﬂmﬂﬂﬂeﬁ h speed.
been found 15 especially with respect to spherlca

S g Bl e A TSP Mgy B} RDer By SarBHESSHE Snd o
cijnventr onal |y used In the met hod, while the surface
gfheg co atnﬂgerrﬂemdp@tg@emqhgmsdrseaswrchmctmm t Phere are
is brought contact with the toner i mage on the
Sthck 3@ m%oflﬁ&%héfé E{wﬂé using
receivi r?gfsheet is 2 Iovved to pas m%nﬂ‘ougwtgg rourg
é%%rete%nflx he ner |rrage Inthls nmet hod, the

t to dpgrease spead e, therpuad donerperequired to

recei vi ng sheet are brought into contact wth each

bm ﬁmd quiclely; hoeswunia.a glebmt diRatiotf Sicki8R6d tohekithe hdeoth

melt-fixing of toner image on the receiving sheet

s xaﬁftﬁéﬁﬁﬁd%ﬁtﬁt& AR R EE hee bihpenachismed.

by neans of a heatrggn roller, the surface of the
heat i n&ned| may ded subietedi fmgssvare diromughandest such as high
contact 5 with each other in a nelted state and under

t he surfaggdof fixi ngfl{? 'kﬁﬂ P Q‘%‘h""e%%& B%%.&J[@%éﬁgnh%tﬂmge

tr sferred rtion of toner i ma is re-transferred
?‘Bf ‘E@'@ Re et heredhs; qwgﬂtﬂdiemﬂmifpbtlm'arcrhmh
of the rece| vi ng sheet. Thi s so-cal | ed of f set

qies motrappegits toicadh byher) dffwhich Sioghabilit; teardsfrblics ReAGixing

and fixing tenperature. This is because al nost
ability do not deteriorate 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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10 constant anmount of heat for fixing toner is given
to tones wi thout depending on the fixing speed. In
general - when the fixing speed is slow, 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, _.
‘Bgﬁ ‘éfrtF?& e F EviEhAER S ‘-‘?‘%Pi%ﬁ“@%g% spdisfagtary, which
the surface tenperature of heating roller is high, an

cmapksrmede dawn. of toner |ayers which contacts with a
heating roller and a | owernost of toner |ayers which

cont a | t-hey s | Vin 20 .sheet. .t erat ure .
i f 1 orn2l! by et RERL U R RE SR T TR RRBA 0, peating
tenperature of heating roller is high, the toner of

roller, thpesuriostof it beatiegmidler and donrdneie see bphght mgoenntact
and when the surface tenperature of heating roller is

vath eh@VbthkPREA nf@l’@&fsﬁ?% gfnlﬁ)é#\ie@ﬁgg%s[‘% e'ﬂ’f?{ﬁﬁuﬁ%@ﬁ}nﬂr image

because the toner o yer: does not

melt sufficiently, causjpg |owtenperature offset
%Wﬁ%ﬁ%@'ﬁ%‘k fo &8 furiase phpxing roller Je adiieze, b they trapsirred

the fixing speed is fast, a nethod 5 is normally

postion efitodiet jinaguié ebriRneksridetodihiel Mt frbedividgisheet, leading to
i ncreased, nmaking the toner to be anchored to the

EPRUVARRBES IS 30 Rl 2Bl e st

high- temperature offset phenonenon of the uppernost
inByenced byttbe deinesteed anddieng tempéminren g Thiy isdhecminset most
toner becones very | arge, receiving sheet w nds around

8 8 B i T G 43S o
the fmng speed.

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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separating the receiving sheet fromthe fixing roller
is likely to appear on a fixed inmage. Further,
inferior fixed inmages are likely to occur, such as
such as failure of line imges during fixing and
toner scattering, due to a high pressure. Mreover, in
a high-speed fixing system a toner having a | ower
melt 15 viscosity is generally used than in the case
of | ow speed fixation, and the surface tenperature of

dwe, tonak ded ot Axah the fedelvihd Shd¥t B2 eiti@ (RS Sortcd WF Elgéjlf:])iwgﬁmust

Thus, a toner inmage is fixed while obviating t

tenperature of fset.and,w ndin of fset. However, the
SR Al Gk R SR A A0 S —
speed fixation is likely to cause an offset phenonenon

apsili_gh tenperature. 20 Accordingly, in fixing, there
has been denmand for a toner which shows a wide

fi xabl r-an and_excell ent offset
r esi st%ﬁtge aﬁ??@%b‘ﬁ??g“gﬁ%ﬁ”’é“ W?‘PB £ %S'ZE)G Fast, a method
apparatus to a hi gh-speed apparatus. 9 In order to
sheermadly gnred ent mywhichgeessare dutsgbidrgis imireadedemsikiee the
of toner particles smaller has been nmade. Snall er
Biter 6/ S ch8rddoRethe! RESERSSSheel. NerH; ' .
cl ear ness ocfhsan I mage, 1ut ima?r?%ﬁﬁt#%%??%fh%mg
ha| ftone inage. This_ phenonepon is particularly
cfsgaegﬂﬁuﬁgﬁ? GAmepdesrce.; 3nd com praventi kighdemperatuw offsct
t he adhesive anmpbunt of toner in a halftone part is

pheddmeniuth éfthe tppremott BReF 6f (oRdr Lress. C TSR PHbHIP force
of a receiving sheet receives only a snall quantity

heating roll.er and fhe pressure, applied
B, £HE e bO0hey A3}, e B el liel wands HEvet e ame Toller
portion_of the receiving sheet. The toner transferred
bt gorcaled mpsing effseto wcoirst badr ac tiave nif  sépeenting pawls for

hal ftone part 10 receives a |larger shearing farce per

- . ! iy ¢ hi ’
conpar ed% 1t‘qﬁﬁt hat | ﬁ%oﬁgﬁnﬁgg&pig?ﬁ\% Fhfmtp%l&lgﬁéa fixed
{ng)arl]g%r. ﬁi{&:{er, 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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t hi ckness. Thus offset phenonenon is likely to be |
caused and fixed image is likely to have low quality.
Until now, in order to pursue fixing performance and
anti-hot offset, a is variety of studies, mainly an
bi nder resin, have been nmade. For exanple, Patent
Literature 9 proposes resin having a nol ecul ar nass

di stribution such that the distribution has at | east

one | qcal .maxi nal .val ye in_each of the region of a .
ol ecdPrdRa L RiAiny Bigh oality Gaghdap AEeRY 9 ok she size of
nmol ecul ar mass of 105 to 2x106 in a chromatograph by

tgatr partiokat smallehbanbéagnsdey SRk phriids cReftBher thereases

toner. Further, in Patent Literature 10 and Patent

t\blbtr?%ﬁéopo 31/‘%%1?3 Pg ae |ne a%ﬁé’ SS i S%%ﬁ%@%&ﬁ%ne

.as polyethylene is added to pursue f| xing ability and
I@geof phen@nenon be paviieyiarly meicealle Lint hight speed 12xation.
by conmbining a resin having | ow viscosity vvlth resin

THRY id bR Gt hé! bR Sivk Ym Rt atto%EPgu %W?ﬁéﬁ‘t i bl %md the

property at low tenperatures an

si mul taneousgly is made. I.n other Patent Literatures,
é ke 3 REEyeROEhop Php sesding sheqhrpeniees ouly a small

optim zation of 5 balance of preservability, fixing

oty yf hedtdriata bédeet rdlbatand iedirbéduze lapplied BRETSHEIs also

si mul t aneously by w dening the nolecul ar nass

tribution of nder. resi Se Pate
sHppisisseth buhos o£dpBripnres Bptlidn 6 the rsiviat brgt. The toner
Literatures 13 to 16)_ In el ectrophotography,

temtslereh buier Bwecoradok | portion whithé receiving | sheetc i ablyalfidfe part
elements with a | ow nol ecul ar mass, nust be al so

dé?fl chtﬁthFe p%rq@}%e SI nﬂ%neoﬁﬁ%g}r%ﬁae‘i&a%l%ﬁmm layer

atfent Liter attenﬁts to inprove anti-heat
Spmpa f 1magpopard withalhytke fasier layer
resin or polyurethane other t han nol ecul ar nass

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
2x10Fin a chromatograph 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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di stribution have been made. 15 In these proposals,

the effect by defining the nol ecul ar mass

di stribution or the effect by olefin having | ow

nol ecul ar mass i nproves 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
Fudtlierireré, i PavéhtThitrieir 12P8Y domkihi S4iRk YW Hiscosity
' is required to | ower the glass-transition

It

tepperature. (T and | ecul ar nmass. of binder resin.
EB\E/@&%‘-‘F} %PH‘D@’H%% K En iR Bhio iproye dixng pperty it low
devel op such 11 toner that satisfies all these
peroperatires aind Hot gfetqfroperiy siveulbatcrecly ib eiadef f Sebther Patent
property and preservability. For exanple, Patent

3 X toner coptaining a_ .. . .
FioFIRY BbihPlelhRERs Rafl Yo R PRpSET Bl eipd getimization of
obt ai ned by elongation 5 reaction and having a
plages E%Hméqsﬁ@bﬂlar. fiyings akgligo and hot ofset thatrade diffioult to pursue
i_rrprove the fluidity, fixing property at |ow
oner T oHay by S ig the L 1S ek ok OF bind Frii (See

toner is proposed that has excellent po

andtransf.erapilit al t hough the toner has_a small

B PrlsE Tufcragire 0] Patdnrc L, Lo e Patemt Zatprapires 13 1o
anti-heat preservability, fixing property at |ow
i@nperatures, and hot offset i0 resistance. The dry

reduces gl ossy inmages, especially, when used in e.g.

a full nd s .not requi.re i.catj an

o o 1174 Sekor 8PS bt BRI eVt Bl Rt Bheed by
proposed_ by Patent Literatvrel8 is novel in that

elericats withen ve mudequlatomaks, mhbstobaiakso satisfedbedidanttiose two
enpl oyed, it is produced by a pulverization process

PfcARBIhA hrd @¥FdPLd fib %ftﬁuflﬁeﬂéx%cﬁgl a bgﬁ%ﬁ&:ﬁ@g WPatent

15 tenperatures- In addition, sp c

ER23A%17 St S Snbrre antiheat proservability, 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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di ameter and controlling particle

spherical are not described. Moreover, Patent
Literaturel 9 and Patent Literature 20 propose a dry

toner conprising a toner binder fornmed from an

el ongation and/or a crosslinking reaction of an

I socyanat a group-containing prepolyner, and a

col orant, wherein 20 the dry toner is formed of

particles farmed froman el ongati on and/or a

lones thetraadisfes el dhesmpofperties notight efibglanye belweeMothylset

amnes (B) in an agqueous nedium Patent Literatures

P8 é@ﬁaﬁg ﬂ%égwmmggose a method for producing 12 the
toner whrc

I's an-econonically affordable nethod to
obtain a dry toner. The toners proposed in these

Pat entFor exaimnler Batent lapaatroe bl pronosgmpedry inper containing a

granulation in water. However, in such granulation in

watlitineBodiiedEilydster 84) Qkl 2 PRAsE RAAE 9BESFRPby! BBneation
interface with an agueous phase, which leads to™5

ARG D PEROEAPregreL er st aE A 9 F O rarFOR dy mprove the

properties of the toner. To achi eve sinultaneously a
fhridity, Gxang proipertgt ariewrdemparhtarsa bind ha€ bifsdtiptoperty.  Further,

control |l ed shape of a toner for use in a machine

o Bt 2 Brinpld o kicr b dE it R Rt Rt

shape and/or properties, effect cannot be |10 achieved.
alihwugh the tonen heg remall padide diamoders endds alyo exesllent in any of
adequately the effects of the conbination of

APRGIL! h1R8eRARIRY, PXAESFpetP atChke tripShinlBE RAY HoE Dffset

bet ween detai | ed ‘condr'ti ons, and thus effects on the

BRG] 2| 1A e RmEAGE 9oy QR SPERAIb bR paRLin 0 &

by granulation in water, pignment and/or wax is likely
a fnllgalorevpionahd docnidt aequed afipliathbn pbdéil oot Beatabllégroner .
Zbner particles having a particle dianeter of about 6

Gosi oAPRE B Bl vonBE BRgPREthy PRieRbTaBRinRlRty ppliiGp tae
achi eving desired charging properties fixin
i 1 fp 2 result of a ure reaction 15 employed, 1t 15 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

shape so as to be
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addition to the design of the polyner conmponent. In
general, conventional el ectsophotographic inage
form ng apparatus 20 conprises a heat fixing unit in
whi ch a pressure nenber 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 recordi ng nedium on which image has 13 - -
------- .. been transferred is passed

mmntmmmupamﬁmam@mmlnumﬁ@ di¥ toner.
transported, toner inages on the recordi ng nmedi um are

of 1 <ot TBResR ARl lpt?-swehfafgﬁﬁﬁem&ge&r“”'iﬁwf’ dparcd

adheres to a heating nenber may occur. IS knovvn 5
by granulefion i svadér s muchlgmmmuqn of fakir, § pieficnt in
al so adheres to the pressure nenber and toner

?g%?:%%ﬁ%galﬁ to arel ng rre um 0 cﬁrﬁag?n‘ﬁ%?cgrleadsm

he rqeéo;!& ng nedium In order to prevent the
a%'?:‘ﬁﬁl ugic Jefisayity | of aeren cpigmend| diskrduttionf janidn ganses
unit, for exanple, the surface of a heating nenber was

_ pAdlets it fithdhehdat A0S YopErticEQRENE Fonek! Wa&Jng situftahously a

prevent of fset phenonenon conpletely depending on

eny rpaghn%nt al on‘g]lé é%ﬁéﬁfﬁ‘é‘égf of r!ﬁ@fﬁ di n%%%gm@mm

a heat fixing unit is proposed in which a cleaning
aowibine wifbbubspplieéionr ofl ptheesperificphapée dad/or ProgRtias must
with a heating nenber and 1s pressure nenber to

v heat i r

Ifﬁgésur e -:}LP%‘i‘ﬁht %I 5 Eeat ;a‘lnﬁjé}rl?ﬁgger%ﬁ ee%et tﬁmmt be
nber rrade of pure netal material, is brought into

amrEs: Homever, madh Pateridatraatoe dese gwlidesceribe adequately the

effects of the enmbination of properties and/or 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

i3
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menber havi ng i'nproved surface ieIeasabiIity, thereby
renmoving toner due to F the difference of surface

rel easability. 20 Recently, an image form ng apparat us
has been constructed in the follow 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 i mage form ng

starts curyent d to flom1to the heat source, .
r"-‘t'%{t‘ﬁétﬂﬁ?‘?far@ﬂ eerhand while thefcerdige medium being

to the fixing tenperature. Therefore, the heating

trEnEpertcd soherihfred uhmhaaatﬁrdiﬁ@hmceﬁtnraee FRege to

tenperature, for exanple, a heating roller has a

t hi ck r-l.ess shogrt eni n

e 08 Uhiccm? oF Beqld o Snaf sh PRI ¥ peiins, Biat toner
10 seconds In such imge form ng apparatus, the

cnghe regprdipgheediom sdhered tof a keattng mentbeh asayaocdoary It is known
thermal capacity, thus heat easily noves to a

n | f [ r
BT M Sl opBhoinbfod ARG ot DR bd LERCE the
menber is Jiable to be_influenced by the flow of the
PRessire mamker; pad trase adbemmd o dhoserhesiing meraber pad presure
that the tenperature distribution of the heating
HEABE is it dsfdeRidvbdck th aGeERdHYaM ANl td datAhiRed R rebrding

mﬁdth Therefore, it |s i mpossi bl e to make the

erature._distributi even over .t entire regio
it gracs fhcerentnt (e Forureaes BE oiffetain R icRRyepHmAL beat
uneven tenperature distribution of heating i menber

fixing lmit ifore cxamoplep thevisatbod edds hbatnm shabbér wasofoatad with
fixing performance, and at the sane tinme, offset is

TorEeY oF v S%PL% ’%e%l?%‘k 2 bl FEef seBp AR piffetcty

menber shorter-
depending on Enwmnment.al condifions, types of recording medium, ete,

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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parti cul ar, the use of poI yrrerl xed t oner produ-c-e-d by N

polynerizatlon described in 20 Patent Literature 18
and Patent Literature 20 causes a problemthat tone
adheres to a cl ewi ng nenber and accunul ates thereon,
and the masses of toner nelt again and the toner is
transferred back to a recording nmedium This 15 - - -
---------- i s because when pul veri zed toner produced
by pul verization is used, the toner adhered to the

o/tearinage Ming shifs, Suttblis\IBkad S NRGh HS: sbiree, and the

unllkely to melt; however, when pol yneri zed toner

roduc | yerj zation is.used, .the toner adhered
Fegtp F‘b‘i‘*eéfﬁﬁ‘@ ey i wrised r g shorfaring tempgrature.

is expected 5 to toner produced by pol ynerization
Thisefgep the rhdatingaumerbeg sige piglifed 1 dave EeQirdvdl response to

medium e.g a paper, wth srrall size conpared wth

FRDTURRSI AR Sdnlilh s [PaRRkPe Min el HotEben ot DR R leso

The passed regi on by a recordl ng mediumw th small
qmwmﬂmdmteitgmene adlonng éemperafuredo wipproxamately 10

heatl ng menber is small. Therefore, only the narrow
&2gh@n has decreased tenperature and tenperature

sensor corresponding to the region dictates switch-on

of a at saurce,_resulting in unnecessary rise in ]
ten‘pe?‘g't e fpEning AnpaTaive, thedwabingaamber ol beridfixing
This causes the toner on a cleaning nenber

anit ihes pdod thgriol ddpacite,ghas heheessil Zhﬁ@ﬁeeh@% Rairdids®edium

to nmelt and be 15transferred bac In attenpting to

%%%%roposggﬂgg n1of k-inn %ﬂ&%&&ﬁ??@fﬂt thergﬁgr(nthe

make the tenperature {
heating mempber is liable o be influenced by the flow of the wind amund 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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di stribution of heating roIIer unlformln the

direction of width, wind is applied thereby preventing
the regi on where sheet has not passed of the heating
roller 20 from having excessively raised tenperature.
In addition, Patent Literature 22 proposes a heat
fixing unit in which air holes are provided al ong a
cleaning roller so that air in the heat fixing unit is
---- R circulated with rotation

Iéfbeméﬁecwbm m&wﬂ épnercprofiueeddyy prbessatiothis used, the toner

tenperature of the cleani ng roller from being raised.

ARV o the & .ﬂ@;y i A %gftertﬁﬁgﬁnmmhkelym

can fix satisfactor power

acyjyvation d even und | ow power 5 condi_tion,
Rt U B9 o TebdEd by ToneY- e oDyisaeed, the

t hrough hi gh-speed i mage form ng apparatuses, which is

ﬁneﬁhlﬂ]mﬁ:édtmmfnﬂ@ﬂ‘ﬁngﬁ(ﬂnﬁe@&ﬁﬁah@'eﬂﬁﬁg@ﬂmﬂﬁﬁiﬁﬁ@ﬁﬁﬁpemd
and flowability, which does not affect fixing

eff|C|e heat. fixing unit, and which is not
tf)rt%%esrferre%d{)bg ]W%]ﬂ%red to a cleaning nenber;

and rel ated techniques. Thus, in the present

si t uatThisprobiethas chmed epecitdly wheh thetding aiedinmnes gad gaper,
reI at ed technl ques are provi ded as soon as p035| bl e.

2537503 ate% therature gi ﬁapanes E’% ent tim through is

Appl j cati op Lal d- Open JP-A) . .2000- 292973 [ Pat ent
naspadt faxpugha) Sélm gawﬂqled[ #afdlows. The passed

Literature 4] JP B No. 3141783 [Patent Literature 5]
réffofi 1¥oa redddinimedidad Qth binhAlsMaseflow BANOthus the contact

09-204071 [Patent Literature 7] JP-A No. 09-258474

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 Literature 8] JP-ANo. -05-- 34i617 20 [ Pat ent

Literature 91 JP-A No. 05-107803 [Patent literature
10] JP-A No. 05-289399 [Patent Literature Il JPA No.
05-313413 17 -------- -------- I i [Patent
Literature 12] JP-A No. 05-297630 [Patent Literature
13] JP-A No. 05-053372 [Patent literature 14] JP-A Na
06-027733 [Patent Literature 15] JP-A No. 06-075426 5
[Patent Literature 16] JPA No. 06-118702 [ Patent

leirvelnédd)reith 7 kotBon Nof (P8~ cledBitn®d rblled Hat €Bbreby prevent the
Literature 18] JP-A No. 11-133665 [Patent Literature

A No, 1--149180 P. _ Li 201 JP-A No.
IR S e Tl TR RerE rae b A N,

9-325550 [Patent literature 22] JPA No. 2002-123119
[ Non- PHiosevet,j therat bae @pt "HEen phavidel ei | ®inbeswhich can fix

new y devel oped toner and the vision for the future”

BT e BB SR ANl o oo

I nsti.tute of 15 Electrostatics Japan on July 29, 2000
gndition, which has releasability applicable to from low-speed Lhrough

high-speed image forming apparatuses, which is excellent in offcet resistance,
blocking resistance, and flowability, which does not afect fixing efficicney in a
heat fixing unit, and which is not transferred back when adhered to a cleaming
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]

[Patent Literature 2]

Japanese Patent (JP-B) No. 2537503

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. 05-318413
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Di scl osure of Invention A first object of the
invention is to pnvide a toner such that the boner
corresponds to a lowtenperature fixing system is
excellent in both of offset 20 resistance and
anti-heat preservability and especially, even after a
| arge nunber of copies are to be produced over a |ong
period, the toner does not aggregate to each other.
iﬁteri ration of flowabilit transferability, and
stent Lapratire 13]s ﬂ%ﬂqﬁ%ﬁﬂ%%re the toner makes
it possible to formstable inmges on any transferring

AU LIEENAH 13]r angbet N 09083 33d Wi th good
reproduci bility, and further does not contam nate

SpeROptraB ) Colban Ner 0o BRERES car b i dge, | mage

form ng apparatus, and 5 image form ng method using
{Pm:ehbhﬂ:taratﬂnsﬁdondmmbht 0®078438 i nvention is to
provi de a toner \Nhl ch can fix satisfactorily
f C and even under
Iﬁgﬁ%oa&e@%é%nf ti on @éﬁ%}dr%'gl easability
|cable to fromlow— eed to high-speed inmmge
hiitemmbareat 7 sesJPﬁ]l\ﬁrﬂS'i‘I%ﬁdel lent in o. et
I esi st ance, blocking 10 resistance, and flowability,
Res: ffe [ ciency in a heat
xtlﬁﬁié unlt?ﬁtlzﬂd mﬁPPLNTésP%%tgé[{ﬂraap rred back when
hered. to a c) anln nmenber: and is also to provide
ey H”%%TPnHiﬁlg@ess cartridge, inmage
form ng apparat us, and i nmage form ng nethod using the
{Patent Likesapinfec20dbj eSP-A0No! $000-202881i on is to provide a
toner such that inmages 15 with high density and

ol 4 on obtai ned from | ow
- sz%e %mpee%ﬁ%ﬁgn ?gﬁﬁbng apparatuses; and is
ﬁﬁg to provide_a devel oper, toner container; process

Hiberatina@$d  od PidnlosIBRrk23139 and i mage forning

nmet hod u3|ng this toner.

[Non-Patent Literature 1]  “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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From a ded| cat ed [ nvestl gat| on of rel ati onship bet ween

Ening ability, 20 particularly, offset resistance,

and heat characteristic obtained froma capillary

type flow tester that has been carried out by the

present inventors to settle above issues, it is found
that the followi ng toner can settle above issues. °

19 'd Specifically, firstly, the toner has a 112 fl ow
begi nni ng tenperature, Tna of 130C to 200C. Secondly,
egtoaielt Wik, thef ©neRGRaIRENE fiRible HPRnS s@Hd a%%cun any

wherein Tma |s 112 fl ow beginning tenperature o

onet and T 12 fl ow begi nning tenperature of _a
P BE A iAo rrpHer FRB Snh i fnd sepeucbiidy, and
is conpletely un| formy nelted and di spersed by

Swithér desst natrmhtaginats fiehry ngit aAdinkiea0ai iz MBARD Yorovide a
t he prlrrary cause of hot offset is a resin having a

nthe r,.and thus.it is
Pgn%go ant to maKe %’1 'ﬁrﬁ}f B nvRagh ‘Eﬁ‘ﬁﬁoﬁ?ﬁ@?‘é‘lﬂr and
[low tenperature. In addltl on to above-noted resin,
ueag: forpine metRodnging the tooat ai ns a resin having hi ghly
cross-linked structure such as a gel conponent

rel easjngcagE s [
biscbE the R nBioh 3R th! ol ehenS| Ve rOWhich can fix

tester is suitable for measuring

Eﬂﬁ%‘?@re of .t hes The hi gher the heat
Ye%%%cp%ﬁ'%ﬂﬂ@wémm apdevenaunde? Ipwapower

begi nni ng tenperature is, the better hot offset

ammmmhmhdmsmﬂ@shbmmppnm% Frd Qowpb&] 8% hh-speed
bet ween 15 themwas | ow. The reason for this is

R, RRhGts sobnfNAT el p oA sy terl mSiiae. bocking

reS| n havi ng 14 hi ghr;I y cross |linked structure
owabili dedomdtaﬂbctaﬁndn@e&mnny e hagt Bxing

Iow sof t eni ng poi nt exi sts inside the toner or toner

] 60 YHERTY RotAREnsfhbd Hadk 1}M}§v G Ca%ﬁﬂg%mbm.

is present in a resin haV|ng a enlng

and is also to provide 2 developer, toner container, process cartridge, imape

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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20" point, only neasurenent of heat characteristic of
toner itself is not considered to J be appropriate to
know t he heat characteristic of the toner at the tine
when heat and pressure are sufficiently applied in a
fixing section. Therefore, even if 20 --------------
T toner having a cnrelshell structure, as
pol ynmeri zed toner often has, or the like has a
suff|C|entI gh 112 f1 ow be i nning tenperature, the
éﬂrﬂl@t thner ihas aldé2 beginning tarhparabire, Tma of
fixing and a resin having a IOM/neIt|ng poi nt fl ows

IOLC th 20bie %&ﬁﬁcﬁf iﬁﬁlﬁbpﬂuf@ﬁiﬁ‘em MU g, is 0°C to

offset. In contras e present 5 inventors have

found. t hat ere gh correlatlon bet ween: 1/2 .
%%WB@@HM‘% P’&P&& e P tig earemuae af Hobtehes s Trb is

toner in which toner conp03|t|on i's conpletely

1B éw bekinnim teethaating iof fehsle inidedBthiztos: ofThe &« Gn which

and kneadlng of toner; and hot offset reS|stance and

artlquar efou d t hot
b3 po B Salt S B REIHAR bl SRl gneting
above- nentloneg 10 first and second condltlons of the
sheamng.iaod lneadidger | the present inventors have found

that when toner is obtained by dissolving or

di spehgima y Vg% RESHH oL BRES: ik B3bsih Sia gﬁ%& 1o\aﬁsoﬁcmng

with an ogen group-containing

reIeaS|ng agenﬁnind cqolgrant at least in an organlc
Beintyienthe tooes, pne thyndb 1s dmpertant leimpks shiwgresine to have an

sol ution or 15 dispersion in an aqueous medi um

appaspiriatg Dbk GeR@eyitare. t TaladdRideRCHoVe nhtdd redih, kil jﬁﬁr_ﬂﬂy

hydr ogen group- contan1ng conmpound, after or durlng t

eacti,on renpvi,n ani c s.o0 nt, washi ng, and
o Fonyaitis, o' POV v dueblf faseTRld Sriyciind softh % 2 gl

invention. In addition, the present |nventors further
mmpemwmlgaﬂwag&ﬂtgeme antcneapill2t twpe dow esterde klrtile for

in flowability, transferability, fixing ability, hot
ptlalstifihg oMb hdnsive 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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i mage quality, and anti - heé-t -pré-é-é-r“\-/-abi I |ty vvh-i_ch |

does not affect fixing efficiency in a heat fixing

unit, and which is not transferred back when adhered

2 - - - - - - - - - - - - toacleaningrnller. Asa
result, the dry toner described in JP-A Nos. 11-149180
and 2000-292981 is forned of particles fornmed from an

el ongation andlor a crosslinking reaction of the

modi fied polyester (A) by amnes (B) in an aqueous
berfirurnvang] atdoes/shellestructuny, asyloltreerriad wateofted basdirythe like
toner has a particle 5 structure wherein the particle

P PR i h APt BRI Bk eft O, e b B Bt i

%gl yest er |Egiree_ present inside the particle of toner,
stroped-at the dume abirags andiasresins heavinga Inwanelting point Dows out
particle surface, and further, the surface is nated

o ithe POtYARHS the SN Wik t:éﬁéee&rset Wa SRt VER fhse
a surface |ayer of LFhe torllng%rpartic e- It regf“l%z;‘egé nt
that . .in.the.heat.to roller type fixing, a |low o
I RIOTP BV Grdbat therts 3 bighresplocealissrent 443 fow beginning
inside the.particle bleeds out pronptly to contribute

tonféraiurg. of n kagided omixtuke b8 stoné® i dwkidht tohef MBidpeSition is
of thin layer made of resin fine particles as a

BRIy oty el G SRGRIER 1 360k, ool g bpgacing

control of heat characteristic and nol ecul ar mass, in
Bgﬁup%amdrhut sffepicessiraes, antipartivitaglyahdveviosnd thertimmarkably
poi nt prevents bl ork;nahy its heat. Mreover, it has

hiphnBott dfet BY=kGcd BRA Qﬁéeﬁlﬁﬂﬁleaflg; W%Lﬂﬁvﬁ%&ﬁunﬂd

result of allow ng toner particl

artigle di,anmeter, tonper, has. fixing property at |ow
ﬁﬁ%ﬂﬁW%%Pg%imﬁwnﬂ Xi ng property at |ow
tenperatures, releasability, small particle dianeter,
and hi Bintthexl ilsppresesk inR@nipirg Bnd foundehabwhenabhi i obtained

hi gh i mage quality. In normal inmge output, the toner,
WWD‘? d.flépﬁ{igg ra()l}:-tl}l%rnefr '@repolymer) that is reactive 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 invention

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

21

A el Al md e — ae v E ey

L o L T A L RN R



10

15

20

- e

recordi ng paper due to electrostatic offset or the
like, is transferred to a pressure 22 roller at a nip
portion where the fixing roller and pressure roller
contacts to each other- The toner adhered to the
pressure roller is collected by a cleaning roller at

a nip portion between the pressure roller and cl eani ng
roller. The toner adhered to the fixing roller _

t hrough such process is collected by the cleaning 5

tp @ desnmginllepp rdsa meaudl, (hadwdener dpsaribedin JAdNon 1d-149180
collected by the cleaning roller after copied 150, DOO

S 2050-29¥08, isABreBaWE patiche® odfed ;ﬁgﬁg % bRRELbF andlor a

adhered to a cleaning roller 600 a XI ng unit

610_.i s. rot ated under t eater control of a _heater
%ﬁ@h&%&ﬁa@m ﬂgﬁ%&é’l%é}g prLyesigr T4 e aropes ()i gt aqueous
maki ng a recordi ng paper to pass 10 through, no
mpeditihe Bnd ahe risnémist franabaed ¢h witky  Thtedid @eF has a particle
conposed of conventional uniform dispersion of

i nt_., waxy,and resin. ~Thi i S, because , t he, r esi .

il e iRy i Parkice Sirfion of the (ot 4 Tderalaly oated with a
transition tenperature (Tg), around 60G thus the

wexhibed polyestar,dawele polvestar alndanodified golyested are pgesent. inside
cl eaning, has a high viscosity and even if the

3 :p%ﬂa b WrGohdsS Sdas b i 5:11&%}% i
thﬁ a ﬁeregmtgoher IS uﬁ%@etﬁ%ﬁr‘:e%e t 42%@%@%‘“31&
because the  tenperature_at which toner nelts, due not _
E@t‘ﬁ‘%ﬁﬁﬁ?"of‘@'ﬂa‘ﬂd suriags 15 engiert gaks polymesici psin fine particles
uniformty of the adhered toner. On the other hand,

wikieh spQby a8 balicd 1aRer of1BY toter pasitile/ St ebdlized thilGinthe heat
as described in JPA No. 2000.292981, is used, heat is

Ll N R e A

fixing process, the corelshell structure is destroyed,
the maehele Urlesdscosr promaptlys to confributey tododngl dn addition, it has

resin, which nelts at relatively low 23
und that formation of thin layer made of resin fine particles as a surface layer

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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nelt at |lower tenperature than the tenperature set
for fixing- Therefore, as shown in FIG 16, when a
honer is adhered to a cleaning roller 600 and a fixing
unit 610 is rotated under the heater control of a
heater 6D3 arranged inside of a fixing roller 5 602

wi t hout naking recordi ng paper to pass through,

coll ected toner adversely renelts and adheres again

6l 2B SOHich % Rblethe ?%Fnsgﬁ??ef' LXA gﬂagrﬁ% r%ﬂmﬁ&%t%dﬁ.ié fopach

images are fornmed wth at e, emis C

that t remel ted t.oner adheres to a recordi ng paper,
B&Iﬁfa nﬁf‘a‘anﬁﬁ ﬂéﬁ%lﬁd@ dbe pEssureeroller israplleged By ey cleaning roller
order to achieve fixing property at |ow tenperatures,

ahiasnipop@iinh hetweén thé Preashee rollarehind ARYAHARIRYS The toner
toner structure in that a resin having a | ower

t.uansigi-on t ratyre (,T conpared wi.th that i
IR R ORE s REOENd, B B ool o cleaning
even if low nolecular mass resin is used, both of
prllsz emdagginroxynadely deveral grpmepdiibyerntrd @llotiedrigs eelflegning

car be pursued. However, it has found that with

FIRPSAL s ﬂ)tﬂj(}s kit oner to the Rxng 15 cl eaning

roll er,rt&%e amre totr?'er has a glass-transition
tenpergture (Tg) lLower _than that of pulverized toner

by aboutresas showmay F1Gsls, whan 1 tonsr inadksred te @ cleaming roller

cleaning roller renelts due to the heat of fixing

600 had a0B%ingGuEPBY M ratAthd Snddr ARTkEethitaf fof 603

fixing roller. Accordin y, the present inventors have

L A AT,

at low tenperatures and preservability, hot offset
throyeh.t 5o Embilepr eventsi on thé casensl pulvgrieéd tioner chinpossd of
cleaning roller of a fixing roller are pursued at the

oy i PRt o8By G 156 < ocauns
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

23
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Specifically, it has found-that the toner including a
toner material and has resin fine particles on the
surface thereof; wherein the boner has a

gl ass-transition tenperature (Tg) of 300C to 461C, the
resin fine particles have a 5 glass-transition
tenperature (Tg) of 50C to 70C, when the toner is
masticated wth Labs Plastonmi|l, the 112 fl own-out
tenperature is 95C to 120C, and before the toner is

tragiogtaing d bedobidesl donvinahit taepahat iwneri fenddOfe tAclk48€ lawer

is unlikely to cause renelting of toner and can

satisfyv fixin operty at |ow.tenperatures and hot
t3hioeRatins ST Phe e RRRrnites ror Y B < ThetlrR S s in FIG
above-nentioned findings by the present inventors and

%6 evhepan dofier issuihered) td helqandint evllera6 and folixingamit 610 is
Specifically, <1> A toner including a toner naterial,

| . hay! S ! L1 o for .
OQCQ GI'm Ceg%%&rféﬁ%?‘;eﬁﬁ% repr';;j:esent%g iyrggﬂ#%],ngmuer
Tina (C is 112 flown-out tenperature of the toner by
G02vabhoutapgking greerdipg papes o pagsdhmmgh, ealected tpner adversely
fl owmn-out tenperature of a nelt kneaded m xture of the

TeHOBE di] AdiRréRRidihabhe PYRSuld filet &0t Gind RaHzWRLEER. If
Tma is fromNOT to 200C. 20 c2> The toner aonekding to

Pl 520 L 0L A B e TR e
represents Tuna - Tnb, and wherein Tma is from 130C to
ezihBfes 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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C> The toner according to the <2> wherein the-toner
satisfies the 3E following formula: 5 7C < OIC < 15C
where oTmrepresents Tma - Tnb, and wherein Tina is
from 145C to 180C. <4> The toner according to any one
of the <1> to <3>, wherein a tetrahydrofuran CT-1F)

i nsol ubl e content (gel content) in the toner is from
10% io0 by nass to 55% by mass. <5> The toner
according to any one of the cl> to <4>, wherein the
maieditherenbfiether she idbst eeahled inbdles waNChipghaaSH86n. DY
gel perneation chromatography (GPC) has at | east one

peak i . cular S egj.on of .5 0 to 25, 000.
D5 <o SRR I Ble BRER shE e egen it ishine oy wglorial and
wher ei n the toner has a glass-transit ion

Jine, pagiclesf c80the surfa® th#reck hwhermierthe toner has a
accordi ng to any one of ci> toe, wherein the average

' ncI Ud' ng a torﬁg?ﬁtﬁggﬁé)oif aﬂa%fe@hﬂﬁeg%gﬁpg%f]%%@gﬂsgﬁma

20 surface of the tog wherein the toner has a
& Soansing temperalaw EFgaf 50°C 1y 70°%), whiandhe 200 is meticated

the resin fine particles have a glass-transition

bt PoscnTolcl g S ekl 09 BP0 g
@Fea%ipom o astich D%ed, AP flowe Suf termaerabaas PHied S REbAY! Cliely
1o canse remelting of toner and can satisfy fixing property at low temperatures
and hot offset property.

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
llowing 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 (°Q) is 1/2
flown-out temperature of a melt kneaded mixture of the toner by the capillary
type flow tester, and
wherein Tme 1s 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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120C, and before the nmastication of the toner, the

toner has a 112 flown-out tenperature of from 120C to
145C. <9> The toner anording to the <Et>, wherein a
tet mhydrufvran (THF) 5 insoluble content (ge

content) in the toner is from5% by nmass to 25% by
mass- <10> The toner according to one of the <8> and
<29>, wherein, in a particle size distribution
nmeasured by, _a flow type particle image measuring
apparéﬁﬁ%?5gh%“ﬂ%ﬂﬁ¥ﬁﬁ1¥WﬁTﬂ¥M%éﬂéarticles havi ng a
particle din neter of 2 pmor Jless is 15%or |ess. 10

wHdreinM@atio fem BPCrdiengeto any one of the <8> to
<10>, wherein, in a distribution of particle dianeter

measur Coul ter,.methad, the content, of |arge

gr ai nﬁaﬁ%ﬁ“ﬁerpﬁwm %ﬂ%ﬁe% %ﬁergmbﬁ:,ﬁl%,m%r@ the
2% by mass or |ess. <12> The toner according to any
foliewrimf fintaenla8> t o <17>, wherein, in a distribution of
particle dianmeter neasured. by a Coulter nethod, the

conte Qf S qyHeput e particles having a particle
di anet%té{;_oéf‘]‘[ﬁ_pirﬁ gr less is 2% by nass or |ess. <13>

The toner according to any one of the <8> to <12>,

wher ehere aTm wpersentsTama s lmbagedci rcul arity of from
0.900 to 0.960 and has a spindle shape. <14> The

WIRE PRa G fbRo1 43R sene of the <8> to <13>, wherein
the average particle dianmeter of the resin fine

particles, is 10 nmto..200 n m 20 <15> The tonef .
accor §Rgl® BRsr aererdpe: Weany ong %Fﬁmr‘éﬁ Wharein a

vol une average particle diameter (Dv) of the toner is

t3irfhydmofitran TTHR rinsohilsle ichetent §dl eomient)hia theltui®r is fom 10%
average particle diameter (Dv) to the nunber average

hﬁﬂﬂ%tﬂ%?%lﬁ Cr';n%séji aneter (Dn). Dv/Dn, is 1.25 or |ess.
Q .

oner Pattor di ng to any one of the 47 to <15>,

wherein the _ ‘
<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
0,000 {o 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
circularity of the toner 18 (.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

26

L PR

W

e ek L e B R e

P! e



10

15

20

toner is obtained-by- .i at |east one of dissol vi ng-

and di spersing the toner material including an 5
active hydrogen group-containi ng compound and a

pol ymer that is reactive with the active hydrogen
gr oup- cont ai ni ng conpound in an organic solvent to
forma toner solution; at |east one of enmulci Fy; g
and di spersing the toner solution in an aqueous

medi um containing resin fine particles to prepare a

i P o . ve .
gr oup- con{bgi ni nga%g%gﬁﬁ%w%%ﬂéﬁ “B%%@%?Q“Fﬁé’iffﬁﬂ? 9%°C to
reactive wth the active hydrogen group-containin
I5RE0 S boforen oo maetin i t05e5 A dpaer hasincE ovrcout,
base materials; and 4 t 1 renoving the organic

sahpeaturesl feoml MEOCxagr5agcordi ng to the <16>, wherein
t he adhesive base 15 material includes a polyester ’

resin. sl The toner,according to, the [17>, wherein
t he ac%&&ﬁ“ﬁaﬁ@nﬁh{ﬁ% rrVE%‘iﬁF’P%ste'iTthﬁl’Q@-lF'ﬂ (THEF)
to 45 ngKDH g <19> The toner according to _one of the
irvsahuiricont@nt, (gelventent) infthe ggner fofru@ss% by esisto 20% ho@Sss.

a tetrahydrofuran sol ubl e conponent and the 20

o st i bt anecoBf AR RORE b IR B PR B in

mol ecul ar mass region of 2,500 to 10,000 and that the
Rarhste sige chaigibulign apetsureddwsa tlilver dnfe particle ithege angeuring
of 1,500 to 15,000. 28 dlIn Adevel oper including the

%cﬁ%ﬁidgﬁgﬁi e -020;:'?%36 | y%‘?}lgmgfmraufz Hmor
Jess is 15% or less.

<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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one- conponent devel oper and a two-conponent devel oper.
[22> A toner container including: a container; and the
toner of any one 5 of the cl> to <19> contai ned
therein. <23> A process cartridge including: a |atent
el ectrostatic i mage bearing nenber; and a devel opi ng
unit configured to develop a latent electrostatic

i mage on the latent electrostatic inmage bearing nenber
using the toner of any one of the C1> to <19> to form
particlgididmetenie), DifDedd . 28nrlessge f or ni ng appar at us
including: a latent electrostatic inage hearing

menber,; I Gl gs& aj ‘ c I pﬂae f of.mD [ -
conf i éﬂl}rﬁg%o&ﬂ%%rgﬁw%an atent elecC ?Jgst at | cgllﬁgﬁgééh%ﬁm the

the latent electrostatic inmage bearing nenber; a
teesrds ebtatmed it configured to devel op the Latent
el ectrostatic image using the toner of any one of the

Ci Zt JeRstohedf QRshRIHP And/dishdishgd the $nerdndB ol fR{@hE hRY

unit can gored to transfer the visible inmage onto

recoydin medi un _and a fixing unit confiqured to fix,
e [’-‘r’ '#ﬁ‘g%‘ﬂ FERDT GRR R @H%’G“Pgé'&adﬁ Hfgb’ﬁ%l s geaghive with
The image form ng apparatus according to the <24>,

thi activahytdisger groapicosis@eingesingbukd irEgergaess soheneehen a

i ncl udes an anor phous silicon 20 <24 The i mage form ng

ratus.accordi ng to one of the <24> and <25>,
t‘?ﬁ%ra%ﬁ‘tﬁmt"he fixing unit is a heat fixing unit which

fixes a toner image on a recording nmediumwhile the
reabhﬂﬂhgmwédhuﬂﬁggmyamiéﬁpﬁeﬂwﬁé&uanﬂﬂuhthxuhaqums
menber and a pressure nenber and is transported. <27>

B RACIARTLON MARALS 1AFRORK AMiOmihe <20>

wherein the “heat unit 1ncu eani ng

memnber. ich renoves a toner adhered to at. .
reacting the active hydrogen group-containing compound 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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| east one of the heating nenber and the pr-e-sé-ure" )

menber, and wherein a 5 surface pressure (roller

| oadl cantact area) applied between the heating nenber
and the pressure nenber is 1.5x105 Pa or |ess. <28>
The i mage form ng apparatus according to one of the
<24> and c¢25>, wherein the feting unit includes: a
heati ng menber equi pped with a heat generator; a film
whi ch contacts with the heating nenber; and a pressure

X0 ne ' P@gg-ﬁ EP:%lSI:T:W ' t

heat i ﬁﬁn:é#bag?aﬂ a tﬁlél m t&nﬁ?ﬁ%ﬁﬁ'@%@@gé&?ﬁ ﬁ:& .
medi um__on which an unfixed inmage is formed after

el ect r 5813t The  Revelopey acconhisg o Whe wsdp,t wdigh |1m amel of a
the pressure nenber to thereby heat and fix the

vik-txafond @evelogerind Rvd-FEfodat ARdogppar at us
according to one of the <24> and 15 <25>, wherein the

fixing it includes: a.h ing roller; a fang roller
arrange BEFFH?'T@“ - "%‘éﬁ'i%‘&"%@%r":ﬂdﬁfge df gny one
belt-1ike toner heating nedium and a pressure roller
whidheei 1 tbvd Sheantaiopd ibletedn. | ncl udes a nmagnetic netal

and is heated by el ectromagnetic induction; the toner

heatin [ ] ver Lot eating, rol.ler and.
the. 11 ormgtiees RBERE ke 4 REcASRERE AR e Bhiving
and is 20 rotated by these rollers; the pressure

memhar; angd prap dgyrloping oupk essfigured dntdevelopi a atetih electrostatic
fixing roller via the toner heating nmediumand rolls

iha f10s Wert déctRGE R imdR RS t:ti@mﬁ%ﬁgg%ﬁ& ke gfany

mediumto Gorma fixing nip portidn, a eln a
rec i n di n which. an unfixed inage is forned
gﬁlef&tgﬁfgggﬂ?gg#%h oL 8 18885 passed between the
toner heating medi umand the pressure nmember to

t her eby24ren imagk ormitnd@pparhinedtcliirgaa L300l dftm-iRse

form ng nethod including= farm ng a | atent
B TR b TG Bt BF Do BELEAPUL o R
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
recording 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

2%
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electrostatlc |nage u3|ng the toner of any one of t he
<l>to cl1l9>to forma visible imge; transferring the
vi sible imge onto a recordi ng medi um and fi xing the
transferred i mage on the recording nedium <31> The

i mage form ng nethod according to the <30>, wherein a
i o charging nenber is contacted to the | atent

el ectrostatic i mage bearing nmenber and a voltage is
applied to the chargi ng nmenber to charge the | atent
member and apircssinegenibeannd gs mengerted<32> The i mage
forning nethod awardi ng to one of one of the <30> and

el ectrost at| C 1rage on a enf{%ﬂ@gg@ecferosta hgrein the

|rraebear|ng rrenber an alternate electrlcflledls
Ignm ber whishpemeyesst tonige adhered io at
[ nventl on, | n a f| rst aspect, includes toner naterial,

kR icnoft B heReRs SRS £3d (68 FrolduPMiRSmber, TP ]
<OI'm < 20C 20 vvhere ATm represenﬁ;s Tma - Tnb T| ngh?%m 2

is.112 fl own er at ur t oner
BT PET POl o PG rates) Phigd Tpyeqrbp fating member
f1 own- out tenperature of a mslt kneaded mxture of the

eindrthie physsithementber kol g1 Patorlessf | ow t ester, and
wherein Tma is from 130C to 200C. As a result,

o o, AR BBbYIF S50riR3h bR e By ana

of offset reS|stance and anti-heat preservability and
@bpewhereiy thefponzamemchidestaybeatimbmendier eqmipped swith 4 beat
be produced over a long s period, the toner does not

AHGRRAA L filifl B @isdts wieh %b%& ﬂh&k%@@ alr g

transferability, and fixing ability I's extrene

and, the_toner._makes it possible to formstahle iim es
Pan@FE?Sr PRR§SWRFPRRAchiTiRY (Re Beafing member via the film,

wherein the recording medium, on which an unfizred 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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errors and with good reproducibility The toner of the
i nvention, in a second aspect, includes a toner
material 10 and resin fine particles on the surface
of the toner, wherein the toner has a

gl ass-transition tenperature (Tg) of from 30C to 46C
the resin fine particles have a glass-transition
tenperature (Tg) of from50C to 70C, and wherein,
when the toner has been masticated with Iebo

STORER, ey gh O P plied ses® 18 Biihed BT ddibra

15 toner, the toner has a 112 fI own- out tenperature of
fraslerdo passed bebwesn fhe taner heafing medivin otk the prasstre member
provided that the toner can fix satisfactorily

iOTERREEIRN Bl aAHIBY thl Qidfed tion and even under
| ow povver condition; has reTeasability applicable to

fromlaq eed to hi gh- spe ge form npg
appar af 1magg srﬁfetﬁﬁd&f whpgyfeemingmlagent electrostatic

bl ocki ng reS|stance and 20 fowability; does not

ahfige onfd kdtagk elebircitatie Ymiape dchfiag thékbag dévblo LﬂgStHéOIatent
transferred back when adhered to a | eani ng nenber; and

PP io i bR g Yoo i o 48 TS B Sl o . visble

|ncI udes the toner according to one of the first and
yoagn dransfscing the visiblei imagatantm a rEhendigomediuiemd firipg the
formati on 'S carr| ed out by el ectrophotographic

FRhBRG ! g&gﬁgﬁg Jadigges With high quality
can be obt ai ned wherein E% toner farmng the i mage
corres d$[ﬁl 1o a Iovv-tenperature fixing system is

excel | forgvng ancthed ; aceomlang 4m dbe £330, vdagrein a

preservability and especially, even after a |large

dt&[r_@jﬂ’g wtmbepisa®néicted th tHodaRnd dlteidstalie Bé&ring member
period, the toner does not aggregate to each other, i

?ﬁ@(:a%b&ﬂ%#o%yg Eﬂe‘g%eﬁ%\l i:/fﬁ tran[sl,lfer abi H tjé an%:1I3 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 satizfies 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

LU S E Ty



13

15

20

and the toner nakes it possible to form stabl e i mages
on any transferring 10 nediumw thout transfer errors
and with good reproducibility. The toner contai ner of
the invention includes a container and the toner
according to one of the first and second aspects of
the invention contained therein. Therefore, when
image formation is carried out by el ectrophotographic
nmet hod using the devel oper, images with high quality
t§pe fldw kastoRtaid ethedbar ik 4 Erdn® TEIN*COLTROGPC. heAd B a&sult,
corresponds to a |ow tenperature fixing system is
resi stance and i, -heat

ek B, fePet % A Peluierin i EEARE . Preplsbel sypichi, che

nunber of copies are to be produced over a |ong
tppei Bdexcelentt innsoth dd edfeab resigignegand ant-leac presdredbility and
deterioration of flownbilit5; transferability and

Brfrifth, B0 ofky ) R of Bhfler ROEDS phifih®hr a ong

orm stabl"e 1 mages 0
transferring mediumw thout transfer errors and with

Fheptongti dpes npt peeremiegerash othen detetigratiqn ohBowability,

i nvention includes a |latent electrostatic 33 - - - -

transferability,” and fixing ubility “is $xtiemely | HRE CallP #hé WndE ks it

for bearing a latent electrostatic I mage and a

deve] opi uni t. for devel oping the | atent. ;

norable Bsim é‘ﬁhﬁa’é’éﬂ% 9t rﬁ#mwﬁgﬁtwhwmes&r
beari ng nmenber using the toner of the invention to

gronrsand witlsgdeldereprodyeibilitBecause the process cartridge
is conveniently detachable onto froman i mage 5

for m 49,.aRRA/AHS wAAAIRH 4 25ha ASEQE 1h0dalfa 6 Haterial
and resin fine particles on the surface of the toner, whergin the toner has a
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.
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aspects of the invention, dear images with high

guality can be obtained wherein the toner form ng the

i mage corresponds to a lowtenperature fixing system

is excellent in both of offset resistance and

anti-heat preservability and especially, even after a

| arge nunber of copies are to be produced over a |ong
period, the 10 toner does not aggregate to each other;
deterioration of flowability, transferability, and

fi xi ng Thbidei¢lypérsfehe msmatipn tadedesahd tire soaRdingBl6aS of the
it possible to formstable inmages on any transferring

R ' lég{/l r- .0rs ,and i t h,go00d ..
repro u%cglﬁgit . Iﬁéﬁﬁn%a‘gﬁtﬁcgrm 0 af\é%?aF e fppmation is
invention includes: a. latent is electrostatic inmage
sagmad guinBrisdecirophptogsanhie ireethpd stsing the devmoperr bnages with
unit cones *red to forman latent electrostatic inmage

Gt Healitgtean helSinba SHRlrkm dh!égﬁﬁe ﬁ?ﬁﬂ%ﬂﬁﬁ%@@%@m

devel oping unit configured to develop t
| egtrqgstati [ e usi ng.the toner according to one

1% 21408 peratur OBE sierens b excslleRt o bothiok ptt Topistce and

forma visible image; a transferring unit configured

aotitheabpfuservability Gnd iespdvily, SRgeafistiadafe MEAbSH dFdopies are to
medium and a fixing unit configured to fix the

ed i th ecor di nedium | n the
bé 3RS lek ALt hEheE AdRE BlbreleLid sach other
i,mage finmung uniit fornms a |atent electrostatic inmage
deferigetioneol] fimﬁ:ﬂhtm bensbsblior anddigingehilibnis arrdieely rare,
The transferring unit transfers the visible imge
8nd Ghe NBnée aoiidk g prRahleMal Renf isXiylg HHAl 'Xﬁgrmgsﬁg -
transfernL i mage onto the recordishﬁg“?}e [ rrEfEks rrmg
result, _high, qualit el ect rgphot ogr aphi c_i mages ran
B’@a’f‘lﬁ?% E%aﬁﬁfﬁﬁ@@%@m#hﬁq?ﬂﬁgvmsﬂﬂ)ﬂ%e 5

corresponds to a low tenperature fixing system is

excel |'Bt taner bmithimek of thiskiventies biladiee a@mthiaBf knd €8 toner
preservability and especially, even after a |arge

g%ng' re to;be produced over a |lo _
peri od, hoéI%t %}ngrﬁé gﬁ%sa!ﬁ%t 3‘35"(’% ?%‘Ehe fnventin contained

therein. 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
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each other, deterioration of fiowability,
transferahhility, and fixing ability is extrenely

rare, and the toner nakes it possible to form stable

i mages on any 10 transferring medi um w t hout transfer
errors and with good reproducibility. The inmage

form ng nethod of the invention includes: formng a

| atent electrostatic imge on a |atent electrostatic
.image bearing nenber; developing the |atent

igiage beamna niemberdorbassingn latent dentrostadirdmsipeguide demveloping

of the first and second aspects of the invention to

i Braddlekigih tt Vit Si .
i mage ont o a recor I ng él&gﬁ?&{t?d i ?%Iﬂ#ﬁ Eh&:tléemugmm
tranferred|rrage Ont&]ph ordlng rredlum I'n the

o8 B Ingpaigen BxoBDIon

|s forrred on the | atent electrostatic inage bearing

thiepidagsd @irefdgd is @&hRehieAfll aletbchabRIentlfFdth Nt image

The VISIb e image is transferred onto the recording

medi umin t e transem.nn The transferre eis
o RPATHAS, 20 MRPR go0kro ARt (ool £he, Higk ahd sgeond
result, high quallty electrophotographlc i mages can

:mmemmmﬁkdnmhnﬁmmndﬁhamMumeMuﬂmhn&mgmmnemnnhgﬂhhunmﬂwheann

corresponds to a |lowtenperature fixing system is

O s B (BB af: e RS BB TP et Mipe Dotg. i

| arge nunber of copies are to be produced over a long
bHin beth of ofset mestance mndpntisheatareseruakilitiand ESPGCIBHE

deterioration of flowability transferability, and

efrbX fifr @lhkgdel Mudnbefdt 6opIR! Are B8R prodfichd MRr RS T8RS the

|t p033|ble to formstable |nages on any transferrlng
T S S o B e S SR R0e ot
transferability, and hxing 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 inventinn 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 vimble mage; 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
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FIG 1 is a schematic view show ng an exanple of the
process cartridge of the invention. 10 FIG 2 is a
schemati ¢ di agram of an exanpl e of the imge form ng
apparatus of the invention. FIG 3 is a schematic

di agram of anot her exanple of the inmage formng
apparatus of the invention. FIG 4 is a schematic

di agram of anot her exanple of the tandemi rrage 15
form ng apparatus of the invention. { FIG is a

sthh émehi electiragnBeingd e mexpsR| THa ftlﬁﬂﬁﬂ'ﬁﬁqﬁﬁt transfers

i mge form ng apparatus of the invention. FIG 6 1s a

%@B%ﬁé ¢ di a@:{nt%'{héhow xarrpﬁp%&gﬁhe oper at |eon
[IE.DSfEI

perforrred by the i mage farm ng 20 apparatus (tandem

delage iondge ther menerdampamatdisin. of t4ze hnvestlton hig Gquality

7 is a partially enl arged scherratlc di agr am of |rrage

Tt mg%%ﬁ@ﬁ,ﬁgg F
scﬁg‘u tic dragramshow ng o exa#gfeénglfeﬂqgr the image

t 36 contact charger. FIG 9 is a schematic view
é%’gwm‘&ﬂﬁﬁo A ovpemparatyre fxipgeyeeny, f exbadlent in both of offset

phot oconduct or of the invention. FIG 10 |s a

i i endi howi b8
structure of 5 the phot oconduct o[r QE ﬂ i“nvent | numher

hG I11 | sch rratl c Vi e18 shovvl anot her exanpl e of
ol B dengrrloes Bpk aggTsaate to

each other, deterioration of flowability, transferability, and bxang ahility 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 image forming method of the invention ineludes: 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; transkerring 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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‘FIG -12 is a schematic view showi ng anot her exanpl e of

the structure of the photoconductor of the invention.
lo FIG 13 is a schenmatic di agram showi ng an exanpl e
of the surf fixing device of the invention. FIG 14
IS a schematic cross-section view show ng an exanpl e
of the fixing unit aocaarding to a potential induction

heating (I TT) process of the invention, 15 FIG 16A
is a vertical cross-section view of the heating roller

amai-hedt predeevaliili v gl espetially eosrtladber 4 Brgantidbef 6b@pRs Gk to

FIG 14. HG 15B is a longitudinal cross-section view

f the ating.,roller. Ln.th fixin nit according t
1o Bl oo piol st fmek gef ot M BEC i sBch e
explaining remelting of toner in a heat fixing 20
detinorgiian of flowability drrersrability, apddimisp ability isexermelyt e,

of the toner Particle of the invention. spL N 37

oPil ther Bt ke Gieeife 48 p0R" A i) o, pf i erring

curve for determning 112 f]l own-out tenperature by a
madiyn gtheyt tranglererrars ang vath gerdampredusibilifvam showi ng
an exanple of the imge form ng apparatus of the

j nvention.Fl 20 .is a schematic view showi ng an
ﬂ@}%ﬁ%ﬂaﬂmﬂqﬁ@ww ng unit
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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- for”use in the irrage"fo-rrri ng appar atus of the

invention. FIG 21 is a schematic diagram show ng an
exanpl e of the process 10 cartridge of the invention
conprising a two-conponent developer. FIG 22 is a
scanni ng el ectron m croscope (SEW picture of toner
obtained in Exanple B-1- $ J | Best Mde for
Carrying Qut the Invention 15 (Thner) The toner of the
invention, in a first aspect, conprises toner

exitacs élargetvher ei n the tuner satisfies the fall ow ng
formul a= 0C<ATNn{ 20C where aTmrepresents Tma - Tinb

Tuna ( iI§:112 flown-out .20 .tenperature of the toner
by a c%‘%%?ﬂt‘%@ﬂ BW"{%‘%Q"@F,E%WP heg giryefyre of the
fl owmn-out tenperature of a nmelt kneaded m xture of the

pboleconsinctdref tpinvenatiy. type flow tester and wherein
Tana is from 130C to 200C338 Here, the toner in the

It k ' .of - _am be. el t ed
moadon By oaag: SetRBHE e P HATPT shERp B e sppatoreof

is sufficiently nelted, sheared and kneaded,
Hetos pbthegsventisimder resin and rel easi ng
agent in a toner can be conpletely and uniformy

mel tedm.dll%ﬁﬁﬁﬁéﬁgﬁﬁﬁe%oﬁégxor P ﬂsummaumnf

can be appropriately selecte o the

B G ona AR e iNakiih ng knosder . bi o Bl

extrudi ng kneader, batch-type kneader, and the |ike.

The KkFEhdiZig atsehqantit view dsowiiehaiibbl ¥xabdfleof theldtfieture of
Condi tions of kneading such as torque, rotation
mﬁw&}%@%ﬁ%&gr ably such a degree that

FIG. 13 is a schematic diagram showing an example of the surf fixing
device of the invention.

FIG. 14 is a schematic cross section view showing an example 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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10 nol ecul ar chain-of the conposition of toner such as
a binder resin is not cleaved. The conditions are
deternmi ned approxinately to the degree where gel
content in a toner does not vary between before and
al ter kneading. Details about neasurenent of gel
content will be described later. Here, the

nel t - kneadi ng was carried out as foll ows.

Specifically, batch 15 type kneading was carried out
usi ng G 084 i1£h Asw@iirkd foft de i 4 B¥w @ termfér&Bure by a
Sei saku-sha, Ltd) and a nelt kneaded m xture of toner
ﬁ&'/\%'s g&{rai ned_ The toner ampount used in kneadi ng was

he heating tenperature was 130C, the rotation

nunber was 50 rpm and the kneading tinme was 15

m nut é4G. 18B the herarvefor doterfnmsie 143 flewh-oat tétperature by a
i nvention, V2 flow beginnnn 20 tenperature Trma
E@m%gd fromcapillary type How tester is required to

e C to 200C, preferably 145C to 180C. If the Trma

is lower than this range, satisfactory hot offset

resi stafre d ckina reshewatis bliagman showwigi @, examplenefathe3dnage
c | preservability may be deteriorated. In addition,

ARk aphhsfls bPthehfvddagnnd nenber such as fixing

roller’is cleaned with e, g a cleaning device on a

fixin roller, which toner nay cause syuc henonenon .
that | 31GuAR I Behiematis vigw) 8t AcBmBLS af thy Bet BRRE it
to fixing nenber, |eading to contam nation. Tea 5

fibr gpadh thd anagdfosmimneeparatuaall the Bivendbhe because

of fset resistance becones extrenely satisfactory, but
fixin r gpert t | ow tenperatures is inpaijed, .t hus
not prateragrd! St BIAERh, Sipe i, RERARlR, B g pess
112 flow_begi nning tenperature of the toner Tina and

cantaidge oftheagientioncomariinma twe coiponedrdevélopes. xt ur e

Tnb, in which toner conpositions are sufficiently
evenl yi@elgbets aNganning eleclron microscope (SEM) picture 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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di spersed by sufficient nelting shearing, and kneadi ng

of the toner, is required to be 0OCto 20C, preferably
5Cto 20C, nore preferably 7C to 15C, nost preferably
7C to 10C. Larger tenperature difference than this

range causes fusion of resins having a | ow softening
point to a fixing nenber easily even if the 15 112

fl own-out tenperature of toner Tna satisfies 130C to
200C, and therefore it is inpossible to expect

suf fi ctrmd, th@hri%&fﬁ@ﬁeﬁﬁﬁ!léi&%ﬂ@@mﬂ%ﬂfr&ﬁ?ﬁmg?hﬁﬁe melied and

required to have appropriate tenperature erence.
orel shell structure,

his,indicates that toner has a . L
ke ated i BB e wkhod imghan of the faner o6 euganiy melted,
al so has an effect of reducing exposure of wax to the
shedrad apdtineaded) abhipogitidns guely 88 bilAda resiasd dlbasing agent
Furthernore, even if resin having | ow nol ecular mats

' ' | e cent am nat i,on ,0f.

i AR cafl o8 bRty R et A ismersad by g method
toner oa urs because the resin on the surface serves

88d gthegnethod _can. be - appropriatelys reelectede mecording 14 Zhe purpose.
fl own-out tenperature is nmeasured using, for exanple,

sl bNe t]&i:%dﬁ‘lg?#e&t@g}[{rén&ﬁe Rl Gas Y uﬁ%ﬂéﬁmdgfﬁuding

Corporation) and is representi ng

enperajure_at the tine when half of the sanple has
R %@Qﬁ%#@ﬁad%éamwéchwﬁeum thidike. The
condition of load: 30 k Die dianeter= 1 mm

Ehegiing teh peraitorens praleaBiE/ TH0C tBr FRCAPOYnditibss bP REkading
of the first aspect of the invention has vol une

B 80 T e, 5L BB05 20, s

di aneter (Dn), average circularity, gel content,
wolegvlar shaimend ¢he ¢pmpesation of taser suchnmia bindet eepeisaint tlegved.
(Tg), eta as described below. The volune average

PBé bdrfditGor AEHeBrmil afiirolhEa bR thb ek WA IR Entent 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 a Labo Plastomill 4C 150 type (by Toyo
Seild Seisalu-sho, 1td} 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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preferably 3 pmto 7m nore preferably 4 to 7, nost
preferably 5 to fi. Here, the volune average particle
di aneter is defined as: Dv = [(E(nV)|I En)F, where n
is nunber of particle and Dis particle dianmeter. 15
When the vol une average particle dianmeter is | ess than
3 mthe toner of two-conponent developer is likely to
Rise onto the carrier surfaces as a result of storing
in the developing unit fora | ong period and the

prhgargaliility apabibei datenibratud i efn nRite, deher ket 8l thfixing

the ot her hand one- conponent developer is likely to

AERE: bl EREBIER LS ORPOPIR o v Sl Ryt 3 ing

t hi el rress | f the vol une average particle dianeter is

mbeze whickntoneg masoes e ucky phigtmenem theti anuiiuited tatdrtyelts

[ rrages becones d$cult, and the particle dianeter of

I ni I ova out%dg%#gal n’p\%ﬁgn@g@%ﬁ tg% -gé;/e?unmerrm% n. Tma

io. (DvlDn) of the volune average particle dianeter
alﬁ)r than fais’ MR alePEdRmblr Preause itk resisigpee \bepomes

the toner is preferably 1.25 or less, nore preferably

ektrdthelwsdtisEibtod st e he Proph Ilyw YediPereurbs 39imPaiviie fhus
the ratio is 1.25 or less, the toner is likely to have

sharp particle size distribution, thus
‘%“F}BF‘*AJ%{%%EY-t he fixing properties. Wen the ratio is
| ess than 1.00, the toner of two-conponent devel oper
i s |iHéey temperatorontifferdee EFmi detwosd atls fiwe beginning
stirring in a developing unit for a |l ong period,

té]!aEC eani ng pr oper?{'@%% g%gﬁ&ﬁgé%%%gﬁ%#&ga% :‘)d[:t)-e ner

is likely to cause filmng to the devel oping roller or
» e highianer soewcsibions age snBicienslyuienly mehter and
| ayer this n-iess. Wien the ratio is nore than 1. 20,
didplepied byosdHi@bnt @eMing sRsaridy, ahd ephding df Y &sher, is 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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beconmes difficult, and-the particle dianeter

of toner
may fluctuate when toner inflowoutflowis
i npl enented in the devel oper. 15 The vol une average
particle dianmeter and the ratio (Dv/Dn) of the volune
average particle dianeter to the nunber average
particle dianeter axe neasured using a neasuring
device for particle size distribution of toner
2§éﬁLding to a Coulter counter nethod Exanpl es of the
ring device include a Coulter counter TA-Il, and
Coulter Multisizer Ile (both by Be kman 20 Coul ter
Inc). Heré el Y A0irh Qi (SRPERIRAER mbR0TE b hﬁjggexample, a

using the Coulter counter TA Il connected w

I nterface pyoducjn nunper djstrjbution and, a_,
bl e Homriastes (OPBHORichy Shibradmdospomiomhanbis the value
Uni on of Scientists & 42 Engineers) and a personal

cepeaiiting ¥R 8Ohpthituid=(i the thes whee Rlf of e SR 885 lown out.
circularity can be obtained by dividing the ai=mfenme

i valent_ciycle having the a s th .
MR, $2L" B, Suf 857 e SFad 5, B dey I e Die
circunference of actual toner particle. For exanple,
dhem®ierel aye, Bimparhture rigingsraie dEmbly 0. 94 to 0. 99
and nore preferably 0-950 to 0.98. Preferably, the
amount paifetshB, RRS ti ' | ni.Ly

R, RBE UbfidiCoi A Bf: AbpBUCHLOR flRRUbAAY volume

of | ess than Is 15 € average
circularity i.s |less an 0.94. sufficient transfer

BYeraes Pﬁg%éi%rb%l@tﬁf F@lym%@égmmd@{mf&m&ﬂmbe:
be obtained. Wen the 2.0 average circularity is nore

tiberag® pafticlé diantetbr @8y avida SR HSO MARI Bl THRAE, mEREIS thass
fmm cl eaning failures on the photoconductor or

r..pelt.in the imaggs fQrmng syst utilizing
é%@gﬁﬂngb ‘ﬁb%"&%?é’&&?‘?ﬁ“ggﬁ"@ﬁ iy c&ﬁ@h&g@kﬁf i mage
formati on having | arge i mage area such as photo
gr aphi The welyew averageepantiobe dinmetrr (Dad of thedtohenis, for example,
fimmng untranfi=d i mages on the

preferably 3 pm to 7 um, 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 capahility 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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15 phot oconductor due to paper feed failure or the

i ke, is accunul ated and causes background snear on
the formed image, or pollutes poll charging rollers
whi ch contact-charge the photoconductor and i nhibit
charging rollers to exhibit original charging ability
The average circularity is neasured, for exanple, by
the optical 20 detection zone nmethod in which a

.S spen n cont ai ni.n ner passed t hrough an
km%%ﬂﬁgﬂqgﬁﬂgﬁ ‘a plate, the particle

inages of the toner are optically detected by CCD

caner Fheaado (DedbBihRaAIAAE hixtiape pARGESdRIterXBv} to the
analyzed For exanple, the flowtype particle |nage

o St sariae e Ry im0 Bnery oaferEE o e

to polymer gel content with a crosslinked structure.
nidgk prelatebly 1000 Ai20eaind meat prfienblys1. b 6f BEAbLI y 10% by
5 mass to 55% by mass, nore preferably 10% by macs to

40% DYy ESthe 00 i7P95 ﬂpieea%g%ryerg.gmm B Flad bl Bifary

ma2s cont ent ess range,
I mpr ovenent of hot of fset resistance can not be

pesirle size distshvaes dhys imprvies thedixisg prenertiesy When the ratio

deteriorate fixing property at | ow tenperatures. Here,

id dgs @gin Igﬂtt%ttuh& mar%% oasnil @dveRiper isllite1P{o (38 %hm the
i s wei ghed, io this, O g oftetrahydrof rtan (T

i s.adde eft at .10 20 haurs to 30 .hours.
%@%@%h%g%&r BIE Vg far ghlomg mexiod, tﬁmrehs' de

|nsoluble component s, absorbs THE as a sol vent, and
geadibf S chargpree aiapabidite, ofirtdiet kerridrhios bhaﬂmgamﬂ-bpﬂties, and

with a filter paper. Separated gel fraction is heated
oA o B 38 e B A o
fusion to the member such as blade for reducing tover 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 &
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15 neasured. Preferably, the nol ecul ar nass

- £ ! ol

distribution of the toner neasured by gel perneation
chr omat ogr aphy (GPO has at | east one peak in a

nol ecul ar mass region of 5,000 to 25, 000. Ml ecul ar
mass 8,000 to 20,000 in the nol ecular nmass
distribution is nore prrfferable, nost preferably

nol ecul ar mass 13,000 to 20 18, 000. The toner having
nDIecuIar nass peak in this range has satithctory

l:lgiset resrsta 8%&uﬂe %hﬁ#ﬁﬂ%ﬁ%g&#- tﬁgﬁﬁsaﬂgpd hot

distribution is nmeasured according to the 44 - - -
- - - The average crculagity gan begyo rchmdmgthermcumfemnmuf
i nside the heat chanber of 40Cis stabihwd_ Ib the

6@l egidvantldich KRAREHR b arbhils B Brol@hdEiMealof the shape of
drained at a current speed of I'mI'mnute and 50 pl P

00 pl sanpl e solutron of the tonper mhereof a
é‘f@'é‘ﬁylb F‘EF“GI #5675 B s Tos egamplepthe

mass, is 5 poured and neasured. I n the neasurenent of

rmémgel carcularity isqirefelshls 8184 to,0.99 anbinoes haferaBEAD 950 to 0.98.
di stribution of the sanple is calculated fromthe

Cur%bﬁgﬂé rom sever g%%ﬁ%?@%gﬁg the %%%kmm

st andard sanpl es and counted nunbers. The standard
péMys damdessanpl e for making anal ytical curves is
preferably the one mnth a |o nDIecuIar mass of 6x102

2, 1x10Whetthe dwerh %ﬂéﬂ
8. 6x105, 2x106 an 4 48x1 6 by Pressure

Beontgies ki A DO FBR s ey ﬁ@‘ﬁm@ﬁiﬁmn the

pol ystyrene sanple is preferable Arefractive index (I
detragt aroutasity ensts ¢Hah 0199000y Bkl 06 e dmEpé 86leaFs resulted

15 - The glass-transition tenperature (Tg) of the
EBHF&eA:EnE PT84 brh G4 [ﬁﬂtgmnductur 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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limted and can he éppropriately sel ected according to T

the purpose, for exanple, preferably 50C to '70C
nore preferably 55C to 65C. In the toner, polyester
resins which underwent a crosslinlflng reaction and/or
an el ongation reaction are existed together, which
allows the toner to show satisfactory preservability
20 al though the toner has | ow glass-transition
tenperature conpared with a conventional polyester

an@lyzBd| | Féhex-ahples the Nona égyﬁrﬁﬁﬂﬁﬁ{ Wl FRAFEES b
than 50C, the a%t&i -heat 4 preser\?g%)i Iit}yﬁof t oner ¥

be, deteriorated- Lf. Tg exceeds 70C, the fixing
SRR LD 0 PO ARG R TS Bdnet be Sufti of ont
The glass-transition tenperature can be neasured

usi ng TheFHE xasnbilds comten DG onys tefisns TAGohter(dey cititgakwith a
Denl'd Co., Ltd) aamding to the illowg 5 nethod.

chilnld YruBandl' 38 Pl kA0Shed S0 Bl @551 1 Brfiably 10% by

hol der unit, which is then set in an electric furnace.
IS Lo HFp by mashompooprefanblyol¥ br mpessdo st by misse,Gued most

a tenperature rising rate of 100 m m After being

it i 14%; By Bihetth AP0 by "and al F%msogg% 1gfcland orﬂnS

Is coaled to roomtenperature an

10 mi_nutes. 10 Then, Jjn a nitrogen flow, DSC
TARES JPERRYRmE Y @gwi@eerotﬁmﬁs%mw Bk pepuprcted.  Conversely,
scanning calorineter (DSC) while heating the sanple to

158t gellcofitent MpaY diteritraid figingPropirey af lokdehficfatures.
A ass-transition tenperature (1)) is determ ned using

Syet onas e Be Rl b f NS I8 iy e, o
base line and a tangential |ine of the endothermc

thigr 10 £ obletadiydrdforay ¥ s added, iand lef ap 20% fox £0(Hbyts to 30
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
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The toner of the invention, in a second aspect,
conprises a toner material and resin fine particles on
the surface of the toner, wherein the toner { has a

gl ass-transition tenperature (Tg) of from 30C to 46C,

the resin fine particles have a glass-transition
tenperature (Tg) of from50C to 70C, and 20 wherein,
when the toner has been nasticated with Labo

Plastom ||, the toner has a 112 fl own-out tenperature
Gilldwing @bGiodo FRE, thd doh@hRRsidicthe ™84l CRAMBE: AF 40°C is
the toner, the toner has a 1/2 fl own-out tenperature

of +fro O, --5----- co - mmmm-- to 145C. . In the
Seabif B8 ehe ol sk choceppratne. H30S A fsAiveRLisidrotned at a
fine particles adhered to the surface of the toner is
sutrede spaetanf Iinildnirese and 5 j[dao @00t dré THF Ewmple wdetion of the
heat characteristic is neasured with a flow tester,

et LR PR OB AT g by o

particles adhered to_the surface. Therefore,
Bpwedprdameasuped. Joi the messsormentyd saoledamass of the sample, a
masticating with certain energy to destroy a | ayer of
iftfdclar inB8s ARALGHSS 0P thd BEnl ac%ﬁ:u?ﬁ}g ' i
heat characteristic of the toﬁer15 ayer ?Eﬁrﬂ&ﬁ?ﬁéﬁ@ﬂndup
rticle- Wthr ect tao the conditigns under_ which,
befmser; 162 lvsgl s enaliieH e e fiom Fpverpt monodisperse
shearing energy is high, not only resin particles on

polgstycerer gtandard esesmpléacandUiowhied mReNRAED! e ChkeStaidard
the toner layer inside the toner particle are cut,

FRf e kPR Meebd sfRCBA oI sy brSobly v eniin «

the toner. In contrast, if shearing energy is weak,
molscylar mpass pbba 1% ZolrelDtatel(ud 758104 &. i, Uk e HISp 5.9x 105,
resin 15 fine particles on the surface. Therefore, the

BGRINS | DACENGRA Whisgiod Cl:l}efPﬂeé?u:HaﬁHeﬁﬁ&ﬂdCW U 'ﬁ@p Soda

Plastom ||l is such that resin fine particle [ayer
e _toner ; .
Mjfmuiactumg Co., Ltd and at least using approximately 10 pieces 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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surface is destroyed, but the toner |ayer inside of a

toner particle is not destroyed, Specifically,

eval uation is carried out under the follow ng
conditions. clabo Plastom || kneading condition 20
Mater : R60 Tenperature = 130C Tine =15m nutes 47 |
s e e —e oo - --- Sanple anobunt - 45 g M xer
rotati on nunber :50 rpmIn the case of pulverihrd
toner, it is not necessary to nasticate a toner

pressusistlicye st torddrn@apdid deleebrmed. NIt TaRededd TPC RBe fixing

surface. However, the toner 5 having a cur e/ shel |

{ t f the i t 1 hj l uat i
oL ot Gy 33HBERTREak S opy i ng. mchi ne,

this influence of toner surface and heat
char adtherglagsrivansition ¢empersdieret emebe mehEumdogsing, doxjekaymple,
on fixing quality. Wien the toner is masticated with

USROG B M0 OBl Do R TR b1 g ftlowing

masti cation of toner is 120C to 145C |If the 71 2
meetbog- olpdtiallpabouit 1 me of tomer wplacedin analwminumra mplp yessel

T lastom |l is less than 95C, hot offset and renelting

Tife #2841 s fplt ol 4 HolHdr vrhi€ WHAY if Hedrflet T YarPSlektirdcHuYnace,

to occur. |If the 712 fl own-out tenperature exceeds

Tiecentls = ed 3, SPan poica temperatirens 1ok Ckia trateiye rising

The value of flow tester before mastication is a range
rhtar of410°@hiny. niAfferdpihgailivwad de sadvdat 1880 dat 1P mmbies, the

this value is not satisfied, it is
sample 15 cooled to room temperature and allowed to stand for 10 minutes.
Then, in a nitrogen fow, DSC measurement is carried out using a differential
scanning calorimeter {DSC} while heating the sample to 150°C at a temperature
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 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 172 flown-out temperature of from
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difficult to satisfy both fixing property at low

tenperatures and hot offset property Preferably, THY

i nsol ubl e convent (gel content) contained in the toner

of 20 the second aspect is 5% by nmass to 25% by nmss.
This allows the toner adhering to a cleaning roller

to have high elasticity, malting it difficult for the
toner to renelt even if the tenperature of the

cleaning roller increased. In the 48 case of

qHPERii@ngl toner, renelting of toner was not serious
technical problem Specifically, it was difficult to
make t &35 transjtion tenperature (Tg) .bel ow about

55C, t oF ok é‘l e gemed; aagestont the iaveitinm, gers) fng paticles
a fixing roIIer is a tuner having high softening

pdhered hechesartes iof thenpasetd sdlRlr Hah chatreyial hshlohbOfiner.
gl ass-transition tenperature (TO adheres to the

THEE" o Boge ParalfdFE8L Db Cinctlfrel, BYEn 2yt dpe heat

tenperature. However, in the case of this capsule Ilke
eharactenss icannetabe mgalmedrgppmpmmiyu Iechbhee bfimeffuence of the
inside the particle in order to enable fixing at

LR D ArGRRET AR () S stillBod on erBfRE" | @%oi‘l:ﬁaw%valuahﬂn

f|X|ng roller is such a toner aV|ng
%;adlng to e y occurrence of reneltlngﬁfron1the )
fea:r%ﬁrt’gﬁtl rmﬂﬂ h caeiatt ergy ip degroy A daxesad resin

iIsin a trade off relationship wth fixing at |ow

finerpartides efstheAfrrfact aadl By ﬁ{eagms@ tleaetha&ﬁc@hsht) of the toner

toner adhered to the fixing cl eanlng roller, it was

Y e

nDIecuIar mass i s distribution of the adher ed toner
wasteaded wishl InboCPlastanillnas shdmrirgy ederigirais high, not only resin

hi gher - nol ecul ar mass conponents of resins

Alek bt the ﬁ%&h@gﬁﬁﬂﬁ

%orrponents fg'i"'j;(&:-11 g are vv-rmllrfeég%? nass conpg%ﬂe% élﬂ]ayer
ay. ng afflnl to a paper.

mmcfet e to arédearecut, making 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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In this case, in the heat fixing unit in which a
recording nediumis 20 passed through between a
heati ng nmenber and pressure nmenber and while the
recordi ng nmedi um bei ng conveyed, toner inmages on the
recording nmediumare fixed, the toner to be fixed
adheres to a heating roller in trace anount. The 3 49
---- -- 93~ adhered toner is a conponent which does
not contain wax in the particle, or a toner conmponent
pmoyneonponerido@ th high el asticity and cannot
fix. Therefore, conditions under which renelting of
WEREF rotL9dR A8 bEF X4, Cl eaning rol | er does not occur
are as follows. 5 (G%b'The anount of adhering to a
rolle %E%as S I 5033|ble (2) The adherlng t oner
i s hi E% fEReSs ge nobMepessaty thyRasticate a toner

components with hi gh softeni ng poi nt or conponents

botdetbgh Rleghirides Yire AcRTIRd tdietshitBice.d Je¢SwaRE, the toner
remelt easily, (3) Toner in which wax is dispersed

mforrﬂwﬁ)ﬁnéﬁﬁartﬁtg does .not adE h:%to t-:-ghewause

distribution in a partlcle S|ze dlstrlbutlon is, the
whensthetenerdd nesd one ofpyinnemachinef this enfhwenon bf @aetisurface and
because heat is uniformy applied to toner at the

Btk e Ut S (et S0 BANarly LEREREAAREES,
fixing to a paper by a roller fixin or beIt fixin
begi n &he dprerc i veastientrdr wily fﬁrmﬁ:

in recent energy saving copiers, printers

té:apfmamﬁeess 984T - to FOZOPEN abTHeN AT Bbkh At Ofo i piRSture LEUESE the
mus

mastication of loner 1s 120°C 1o 145°C.

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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begin to flow near this tenperature, thus it is said
that toner nust be softened and begin to fix at |east
near 90C to 110C. 20 However, in order for a boner to
be softened at 90C, glass transition nust be 46C or
| ess based on preservability data. The
gl ass-transition tenperature (Tg) of such polyner is
also relates to nolecular mass. Normally, 50 - -- - -
case of conventional Whef) reBR] A ohdPRES hhtORribBEBEHRH! Sroblem:.
(Tg) of toner becones 46C or less, fixing ability

co sat i sf ory, b reservability is not
fraitite Wi ficaieto miks Hie Brretrapsitioh sempemiiure (Te) below
aspect of the invention, toner is designed by a
Bbonfed5 € thirathet haet adiseriips thegllamifing rellbeidf iaOfiiing roller is a
tenperature (Tg) of 5 30C to 46C, which is extrenely

t resi.n fine particles having a .
g‘?ﬁé@és transi |§cr'1&egﬁg‘%%ﬁlto '@ea%rué'?gﬁ?ﬂﬂ;nﬁ%‘ﬁ%g relatively
surface |ayer. of the particle by 0.3% by nmass to
gl glgssvayasitien atewmpemsureo{@e) padiisres eto Fet icddaming roller,
uniformy coating toner particles serve as particles
ThBsdfbreY e én iR TP '
| aw sof t eni nglﬂ'f%rﬁg?nﬂ%eat Tﬁgeér ﬁ#@gﬁ%ﬂhﬁéﬁﬁ%@& of
f hot offset, fixing property at_| ow tenperatures, ]

T dfrppepatyre.,  Howeye 0 the case of fhis; erpshledliks torag) mesin
of the toner surface has high-nol ecul ar nmass by a urea
havidg lee Tgtis nged irorhertoner ingideGhe pAARD SR Rfer2iHlO fing at
and part of the surface has a network sfructnre and

yraelele - di i.@nal stryct.ur ichis  relative

Str o%égm{:'%ragﬁeésgﬁﬂg’fglegﬂw e“ﬁﬁﬁ?éﬂ?ﬁ?f’ﬁr?llkﬂés such a toner
articles having the sane heat characteristic as that
vigs don Jenleadma toreame ccarreenes efl ramelting foun fthe elehnipgrroller,

of the particle, inside the particle, polyester resin

B30/ 9 chahclitides: oS8 1B s NP trallb Ml atioth il with Ading at

structure advantageous to fixing property at

fu%n&%paéﬁ{:uﬁs. As a result of investigation 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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-conpared to an 'uni formy kneaded puI verized toner

FIG 17 shows this toner 20 particle nodel. 620, 621

622, 623, and 624 represent a toner, resin fine

particle, wax, polyester resin not being nodified, and
nodi fi ed pol yester resin, respectively. During fixing
the resin fine particle 621 coating the toner surface

SN R e t layer nust
respond to the thernal capacity of the heating roller
agihered fpnan itk aakmpohenttwehieh doas nbk benthimerax is dhi particlgfor a
surface layer. The bal ances between anti-heat

z = S0 g Q
l@%ntﬁ\@ gb%“' qg%%%ﬁgﬁa{ﬁrﬁég &#elﬂ%tgr ‘eres %%xbe
adhered. 5 Therefore t he average particle dianeter of
the r dberelenen sopslinpny ueder sneh semelsinghef tovee fromu the dzing
is preferably 10 mu to 200 nm. The anount of the

cRARRIE illeF @disthot bARrRRE hi fMlFsi S U. 3% by mass to 2% by
mass. |If the average particle dianmeter is |less than

@%@ W&ﬁﬁ%'ﬁg téé%)glsi‘ 3 nof‘fébvﬁey n fine

particles remain thickly on the 1D surface | ayer,

(BaThi ngdlisringd éomea iee hogh-fraldcotarabirhpénentd he tnner aru:l when
gl ass-transition tenperature (Tg} of the t oner

' 0C.al0 46C. the ra bI n
c{"@ﬂ'perafure fﬁ%% g) ]tm%h%dqf 5f'xt khghl g\l\@ﬂﬂmw
t han 30C, the toner I's dlff_lcult to be rrade |nto
adhenerlcthe tomemiddet mot rirelfreasily. t han 46C, fixi ng property

at | ow tenperatures nay not be obt ai ned effectively.

(é;%ms it hded fhe S dishQRed GHNE AL @at-ri'it;t% tSifhere to

e rreasured in the sane vvay as’in t t aspect,

e, the residue rate (adhesion rate) of the resin
& Fed¥can be

(4) The sharper the distribution in a particle size distribution is, the less the

adhesion of toner in trace ameunt occur because heat is unmiformly 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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nmeasur ed by anal yzi ng substances not resultl ng from
toner particles but from resin fine particles with a
pyrol ysi s gas-chronmat ography nass spectroneter, 20 and
by cal cul ating the peak area. Detector is preferably a
mass spectroneter, but is not particularly limted.
The vol une average particle dianmeter (Dv) of the toner
of the second 52 aspect of the invention is
preferably 3.0 pmto 7.0 pm nore preferably 3.0 pmto

Srlenrthe Ehestainstiod teoffryiid (Br)af eagheBithéd 46°C or less, fixing
di anmeter (Dv) to the nunber average particle di anet er

e oot aatiory Bt Brese ST B Se5aBsBe n & ¢ oner
al | ovvlwg high resolution 5 and quality. This allows
L

t he t oWbersfagepin thec tdnee wf the sexopd afsperit of-the afiyention, toner is
preservability, fixing property at |ow tenperatures,

ta L T
proEertli'/:"p'J;!\PI oW t?%ergﬁeeﬁ%aé%%ﬁW%ﬁtm (Tg)of
Lowering T however, there was a |imtation for
PEe s r@ &g “i]%ﬂ]ft i pstremsby love tomperatuye, anfhmsin fipe particles
maki ng the particle dianeter small, further |ower

lﬁgﬂiggrz?%iﬂéa&h&nhhﬂﬂ ot 80 @ wq}emeq&émt &n thP sihBelLPES of the

the toner contains parti cI es haV| ng a

,
artic LAnet er uantit ;
ﬁ%%”ﬁ@ﬁdﬂ%ﬁ @.%89‘9@}1%5% fgnis F%ﬁglﬁfﬁ%dﬁ"mﬂles
From the point of quality, 2% Dby mass or less of the p
antfroily coh@ng hope praticks lservéi anpirticlea fenfistitintiap peahdocEpsule
not cause | arge drawback Further, in a two-conponent

| npl R Diridet ha mfgnlng per Pi% Ieﬂ%{a??ﬁggge{j‘d?%&%{ the effect

of toner in  the devel OE:F;' fluctuates |less, and even
el s Bripg peoperty ab low lemprevbimesi ol anfeheslepfeservability

al ong period, satisfactory and stabl e devel opabdity

B abheBihdimebsin IR kddrsurfake his BlFnlobauldrBass by a urea

smal | er the partlcle dlameter of toner is, the nor €

ﬁdvgng. €0 grft?du PIEP regjc__)ll Utlons%?a p u“hes

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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ti 20 disadvantageous for transferability and
cleanability. Wen the vol une average particle

di aneter is smaller than the above-nentioned range,
the toner in a two-conponent devel oper adheres to the
53 -- ----- -- -- -- surfamof a carrier due to
stirring in a devel oping device for a | ong period,
resulting in deterioration of chargeability of the
carrier oner in a _one-conp nen devel oper tends
lmrcrau%mpwﬁi iRy Ly, Bheranal ccpprey ﬁ% eaiﬂﬂa

to a cl eaning nenber such as a blade fpr redu0|ng
rhsleethel NS pArticls] BTRA6r soak Ui oD Sdirifh& 1ayél. 2 Mk Yalance between
di stribution around 2 pn1|arge|y relates to these

a%Ernorrena ﬁE@@#EE@PQHgHFWhen lﬁartl hgz?n' &the

exceed 2% by mass, it causes adhesion to carrier or

aaﬁnmﬁsﬁﬁ¥maﬁﬁmpaﬂkaabbbmﬂh&nﬁLcharge at high leveL In
addition, cfeanability as well as shape remarkably

det eri Eﬁ%ﬁﬁ uge-aver a .
parti g‘P I a teraggpygt%hé'%lt—%ner jﬁe{eFaurf\é@}E Eﬂﬁmﬁ‘ I@:-[Bogﬁrhdes
exceedi ng the range defined in the invention

- toner syraceds preferably 16 nghta¥) oy Thegewunt of the
becones difficult, and the particle dianeter of toner

aflhb¥h eFA Add PRAASES TRWNS MBS ES 20hy RUQU 1 W dvdrage

i mpl emented in the devel opér, This |s also true of

the t oper th aver a art
B B tir e, Ry Sha 0Dy e e cportibies dn it work

120. The volune average particle dianmeter and the
praierlynand 1/ bxneeds 200 age thesgsin Ghe paitidied @indio thizkly on the
nunber average particle dianeter (Ihll]n) can be

STBASHEGE:, biudhS RATRANRY offihl abilgy | 'St aspect.

The glass-transition temperature (Tg) 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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In the toner of the second aspect of the invention,

nol ecul ar mass 20 distribution of the binder
conmponent of the toner is measured by the nethod

shown bel ow. About 1 g of toner is precisely weighed
in a conical flask then 10 g to 20 g of
tetrahydrofuran (TIIF) is added to prepare a THP
solution with a 54 binder concentration of from5%to
10% The colum inside the heat chanber of 4OC i's
stabilized. Tq.the cqglu thls erature E as
38 0L TE Teetlapds RECEP LS Duh T D SbanorsrE sy e to
and 20 id of THF sanple solutlon |s pour ed. .

Kl jeau| The redsofdhe 175 (’Dﬁrbl ih@Guumber
rel ati onship 5 between | og val ues of the anal yti cal

Sk DAL RS O (BT ERE6r 1S ik By iRty 1.00<

curve i s prepared u5|ng a pol ystyrene standard
Dafin 5 1.20 e Thanoakepimossibleltg o adonertedlodamgihighmpsdution
is, for exanple a product by 7bsoh Cor porati on,

hayi hhaliE. ThsEMwAthBimr 8 h@&éﬁ%%%fg n%ég%m@

refractive index (RI) detector can as the

det ect The columms are, for exanpl e, conbinations
B Sniy DR ot Gbiow (eraperpars aaidus b Fosence.

G5000H, G500011, Gr7000H and GI\/IT aII of which are
Hmﬂ%ﬂﬁﬁhﬂgmrﬁbawjﬂaﬂamhﬁﬁrﬂmﬂdﬁﬁbédﬂﬂ&mﬁ@ﬂwﬂ@%mg

has a nol ecul ar mass distribution such that a nmain

‘Tﬁa’ﬁﬁ%’%ﬁ%#%r@éﬁﬁmé%gr b TbP s ad8 miertasRoonmaili

referably from 2,500 to 6,000, Wen the anount of the
up byanaking the paztive dismeéer smalhfssherlower banpef6dreifiing

i ncreased, anti-heat preservability of the resultant

89 B{adoAdEHI=0 gﬁtcﬁabaiétrand,vﬁme it thn %@gﬁ‘anga

conponent haV|ng a nol ecul ar” nass grea
i S ngrea fixin 0 erty at | ow t enper atures, of
brticleGE e te or 8 i pr Sk wantity, mot only foang 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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20 deteriorates. However, a balance control of the

content can prevent the deterioration. A content of a

conmponent havi ng a nol ecul ar nmass greater than 30,000

is from1%to 10% and preferably from3%to 6%

al t hough depending an f 55 the toner material The

nunber average nol ecul ar mass of the THE sol ubl e

conmponent is 1,500 to 15,000. 1,500 or less results

in difficulty of pignment dispersion and control of

swefaion @if a0 tarrpRr duieC b Stighivig MY oo dbedd ditiEk B & P&ﬁn

problemin wax 5 dispersibility, éﬁggnnre t han %%F 00 %
s it difficult t orm parti s. The sh and .

B SlerioFilinn of RERaRRl &, aigir ofbe foter in a

toner of the second aspect of the invention m he

opexompedentt developenpeeds by caudsl Bleningrygyer padéveldpéng mellre and
anal yzer, FPIA 2100 by Sysmex Corporation. The

T i e ‘ h . o
ana%ﬁggdl S n%re accuglg%“gg% tﬁaﬂﬁy?%laﬁ %ﬁ&ﬁa?%?ﬁudmem
nmet hod_in the neasurenent of particle less than 2 [an-
The sH2gargcle sharpsien distribytion areund 3 largely relates to these
circularity can be nmeasured by the nethod descri bed

phehsiens 18 pakfiGilhe WHer the phE¥AR IR lrEiledhiffeRY of 3 pm or

dividing the circunference of an equivalent circle
havi ng, t he sa r oj et area as.the rqQj ected area
165 isp Gl HidtEed ¥ Blipettertiecn adhesiam ko capr or
particle. 15 Therefore, the c ircalarity of perfect
adversely affects SabiliAsl tharpeal tisighdewte shrf additieh,) dearshiigy as
1, the shape tend to berne spindle shaped (ellipse

wHIBR Igﬁaﬂﬁﬁﬂ Sigﬁg%arity of the toner of the
secoﬁgﬁggpect 0 'fﬁ@ﬂlnven‘ion is 0.900 to 0.960, and
the toner preferably has spindle shape as shown in

FI G $onversply, whasthe yolumpe average pagacle diametar of thel ogsr is
than 0.900 has irregul ar shape and 20 sufficient

lirgan $had &0 |ir, Yexbedihg the 4RhEd VelilB®$s the ifvaRidt Shtaining
cannot be og?gined. gt i ify @
high-resolution, high-quality images becomes difficult, and the particla diameter

of toner fluctuates in many cases when toner 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 avernge particle diareter {Dw/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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points with snoboth nedia such as a phot oconduct or,
and charge concentrates on the top of projection at
the 56 high points Thus, particles having irregular
shape have relatively stronger van der Waals force
and i mage force than spherical particles. Therefore,
in the case of toners where irregular particles and
spherical particles are mxed, in an electrostatic

f . spher | i S nove sel ectivyel
AR Bty eion 8 i e LR ol 8o foat chinmber
i mges. Moreover, the residue toner nust be renoved
b & slekilizadv cTofienghenemt thésnebinneraoire "EHF as a solvent is

requirenent for a cleaning wunit, or problens occur

desh I O%Mr}ém Y 6F SR used- -
in F%l?éea orm %‘)&H%e circu géﬁgaﬂggm%@g% sufﬁjuunm
t oner niggured by this analyzer is normally 0.910 to
pogd. vessgel the suiple 1 calawlated fisay dthe delationship
the sane way as in the first aspect The production
hetvhed lop vty batheosnﬂgﬁcﬂoa&me AREA HoRd shGerhl Sndrlobifherse

and second aspects of the invention is not

ticul ar imted,as | gng,as.the abqye-nentioned A
Balmvetsh g PRI gnd HERER GEepphts, curve is
sel ected 15 according to the purpose. For exanple, the
biepdesd nesgm poybiyremsestandaml efeplabThic morpdispesieqiolysiyrene
resin in gerns of p fixing property at |low rem

ST SambRORE O BRARGIE phie) By R rdtbp, ravine o

coptaj nhig at_ |east active hydrogen group-containing
deaginef 3- X tpcb. 361 e Asemetivoindes (Blksdadkstor can be

in an organi c solvent to 20 prepare toner sol ution,

ihehad e d4tB6tor. S OTHY MimhS ad, SRE bﬁﬁﬂPHE&nﬁﬁaﬂﬁ%‘i‘SKml,

mediumto prepare dispersion, the active hydrogen

E160“CROREL GSbOH YOI, G4000H, G5000EL G000, GT000H 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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and reactive-polyners thereof are allowed to react in
the aqueous nediumto 57 | a generate an adhesive
base material in particle form and the organic
solvent is renoved to obtain toner. The

above- nmenti oned production nethod of polynerized toner
has high selectivity of resin and in the nethod,

pol yester resin having high fixing 5 property at |ow
tenperatures can be used. In addition, because of the
the detdrenstesdal.l ity to formparticles and easily
controlled particle dianeter, particle size

di striqRut] he taoner 0 t he :
above-%n*%ﬁ%%%ﬁl%ﬁ&r oﬁpghgd%ﬁ@?%?% gomppRent 15
toner material contains at |east active hydrogen

¥ 488080 nl.AG0 ot dessomsulinde difficulty of pigmemofiyper=ion and

t hereof binder resin, rel easing agent, adhesive base

REEl bﬂ&ufﬂlﬁﬁ% ¥R @IpticlR gAY eﬁ@%%gm@% a Rl A rwax

el enent as resin fine pa , ar ge

ontr.pl ] er ent, and the |ike as_necessary. i
disnersibiiye aniEors.hap; 19000 aken b dithelh febraansticlas. may

exhi bit adhesiveness with recording 15 nedium such as
paper Thedhapehad di:aaées distnbeh asi] O deelumbeofthe toner

reacti on between the active hydrogen group-cantaining

ounds and.r ti.ve ol s thereaof .and ma | so
of S Soooni atiieet e Meention SR DS SRRt 5 frdhble. by & fow
resins. The average nol ecul ar mass (Myv) of adhesive
tipes eparhicler mbze samadyze2) FRIPC2ZHH diy \Sylsinext éibrpordtioan The

be appropriately sel ected according to the purpose-

Er i %?a 3 gh%%gyf%%ﬁf 6p8 Y il QB B WhaTREF is BRI 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 methad described later, the circularity is the value calculated 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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10, 000, 000 and nost preferably 3,000 to 1,000,000. 58 @~~~

If the average nolecular mass is |ess than 1,000, hot
of fset resistance my be deteriorated. The storage
nodul us of the adhesive base material is not
particularly |imted and maybe sel ected according to
t he purpose. For exanple, the s tenperature TG at
whi ch the storage nodul us determ ned at 20Hz is

10, 000dynel cn2, is normally 100C or nore and

ﬁﬁgﬁ eg@}%ﬁzﬁ{ I%Omgéfﬂg%t o@ggtrmlg‘eﬁsl s%iﬁﬁ%e nayl%géeijV% gl:mnge:-

det rated. The viscosity of adhesive base materi al

van ¥%&%%Ww@w@hwﬂwm@$emmmmﬂ
acrnrdingly. For exanple, the tenperature TrI at

WhHeGHT toias whee datiulad g Q]Q.Q

poi ses, is normally 180C or |ess and preferab

ettt Eringta i AR ATt Bl SR SRy Qﬁmﬁed,—n

deteriorated. Fromthe viewoint of si mJI t aneous
dmp&uta indpttho imagdssetlinecisigiean cofsder, 1be tésiduidtoner must. he
ability at | ow tenperature, the tenperature TGis

%\I%PI ca Y, %w%iﬂaﬁ)?" r&%?éé%@ﬁg\é?kﬁ” Rt UiErpent Fﬂr a-eleaning

Tr] re erably 0C or nore, and nor e preferably
wot @srrp ﬁ@%wu ¢h g8 dyve torrryyield dthenzhteof eoncFlie be used in
hi gher the difference, the better the effect will be.

Blady BRnihY. VTENERENAriG ofShREriARREHS: ﬂ\i&ii&b& bt Unalyzer

offset resi stance and fixing ability at
er t ifference between TG and Tilis
ﬁgflﬁprba:ﬂf%% to 100C, nore preferably from 10C
to 90C and nost |
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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I- 59 preferably from 20C to 80C. Specific exanples of
adhesi ve base material are not particularly limted

and may be sel ected accordingly. Suitable exanples
thereof are polyester resin, and the like. 5 The

pol yether resin is not particularly limted and may be
sel ected aocordingly. Suitable exanples thereof are
urea-nodi fied pol yester, and the 1like. The

urea-nodi fied pol yester is obtained by a reaction
deatrae nnadhesive b8 rederal agidrvnelepcn pgred tlgr ompanic solvent is
-cont ai ni ng conpound, and isocyanate 10

oldoll] dﬁ)o&ttgli[nh%gg% pol yester prepolymer (A) as a polymer

reactrve w ive hydrogen group-containing
conmpound in the aqueous nedium |In addition, the

ur ea- fbgisbioeermeaitipasd prodwsiion mthod obpelymeniaed tanen das high

as well as a urea bond. A nolar ratio of the urea bond

- r ! E- p -
E‘i;%gﬁllﬁfio&%ﬁgg,mﬁoﬁtemg?eferab )ﬁyﬁ% to 1%20%%?911%5 &

nost égﬁerably 60/ 40 tq 30/70._1f _a nolar ratio. of
m w&ﬁalﬂegﬂ#“é%%mﬂﬁﬁrﬂsfd% I addifion hacapsegfdhe pxeellent

may be deteriorated. Specific exanples of the

ability- teolinni partiolisyeed ensibr eonthslledr pidticld HRumdtor, |paming size
(1) to (10): (1) A mxture of 6) polyc andensati on

55y S S RO . o PG A Bt
pol yester prepolynmer which is obtained by reacting
matbph v weerablei socyanate with a pol ycondensati . on

product of bisphenol Aethyl eneoxi de 60

The toner material contains at least aclive hydrogen group-containing
compounds and reactive polymers thereof binder resin, releasing apent,
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
resing,

'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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d|nDIe adduct and |sophtaI|c aC|d and nmodi fying with
i sophorone diamne; (2) A mxture of {iii) a
pol ycondensati on product of bisphenol A ethyl eneoxide
di nol e adduct and terephthalic acid, and (u)
urea-nodi fied polyester prepolynmer which is obtained
by reacting i sophorone diisocyanate 5 with a
pol ycondensati on product of bisphenol A ethyl eneoxide

di ol eTRHE dGbraga Mblb@NahAA: 1 3R hH 1,00 ViBftance

V\Athlsophorone diamue; (3) A mxture of (1Vv

ol yicondensati pn product of bi sphenol A etbyl eneoxide
g‘?ﬁ%‘?ee‘i]“qﬁ'a@ﬁ‘ﬁ‘f bi sphenol Apropyl eneoxi de di npl e

adduct and terephthalie acid, and (v) urea-nodified
pol yesThe smmmsumms@bmwﬁﬁt@m&@a@ﬁ patEctdy

[ sophor one diisocyanate with poI yoondensatl on product

Rl RHA g b Bete ARG 10 W et o Tl B e

and nodifying with i sophorone diamne; (4) A mxture

mpqrafyre JiFyatonbich $he storagermoodns détebmsmdort SNz is

propyleneOX|de di ol e adduct and terephthalic acid,

206063 Ceh
obt ai ned by 'react ng |dsﬁgphoroneﬂglﬁl socyan%?gﬂ:lwﬁ{qwb%ﬁaouc‘

gqothécondensatl pr oduct of bi sphenol Aet hyl eneoxi de
brmperaliLre |1%}5ﬁ% Gy helradbet meistaioraney belduct
and terephthalic acid, and nodifying with i sophorone
deteribratad. (5) A mxture of (iii) polycondensation
product of bisphenol A ethyl eneoxide dinole adduct and

terep aI|c ci nd (Vi i re m)d [ ester
20 pre mgﬂﬂﬁ %’ffﬂﬁ“g]y“g i’w%’b‘i‘?&ﬁg

dii o yanate wi th pol ycondensafi ou product

wyibeshleniet] Actimilingle o Fod exainple, theoigithperatame Ty, at which the

terephthalic acid, and nodi fying wi th hexane thyl ene
@i tP Aeterified at 201z 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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o e el ~ . f5 1 mixture of (iv) -

pol ycondensati on product of bisphenol Aet hyl eneoxi de

di ni ol e adduct, a bi sphenol Apropyl eneoxi de di nol e
adduct and terephthalic acid, and (vii) urea-nadified
pol yester prepolynmer which is obtained by reacting

i sophorone diisocyanate with pol ycondensati on product
of hi sphenol A s et hyl eneoxi de di nol e adduct and
terephthalic acid, and nodifying with hexanethyl ene
paefardble flopr30°K id0fUre of (iii) pol ycondensation
product of hi sphenol A ethyl eneoxi.de di nol e adduct

and t 56 Bl SledtH W bberiAlG8 b o
pol yegPer prepoﬁ?msr \%l ch %éo%t al ngg@gy 5Eeactl n]d{hmmd
i sophoy on di i socyanate w th pol yeondensation product _

a3l TR a@ﬁﬁpweoﬁwé@@mmmW {polyiegter resin,

terephthalic acid, and nodifying with ethylene
agidahe Hke. (8) Ami xture of (i) pol ycondensation product
of bi sphenol A et hyl eneoxi de di nol e adduct and

i sophtshal i cid, .and (.ix)..urea-nodifjed, pol yester

pr epol ﬁBP@ﬁﬂFEﬁ"%”&I% tﬂ%@@ﬂﬂ@%ﬁdﬁﬁd&w ¢ selected

di phenyl net hane dii socyanate with pol ycondenaati on

nely. oBuliaklekemmiplesdhbneobarroxiedanallifed polestder ind tke

15 isophthalic acid, and nodifying with hexanet hyl ene
;gbam ne; (9) A mxture of (iv) polyoondensation

product of bi sphenol Aet hyl eneoxi de di npl e adduct,

bi sphenol Apr opyl eneoxi de di nol e adduct, terephthalic

aci d AR8 urepsadaind polyestar s ahiaipedibya reastion %;Lween amines
urea-nodi fi ed pol yester prepolyner which is obtained

(BYad £6kfivghedRBeR Lhong)- il SAEY &l sheydhate
pol ycondensati on product of bisphenol A et hyl efleoxi de

LS S AP ASIRA5AET, Fun c
anhydri de, and nodifying wth hexanethyl ene di am ne;
hydrogen group-containing compound in the aqueous medium.

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
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bi sphenol A et hyl eneoxi de di nol e adduct and

i sophthalic acid, and (xi) urea-nodifi ed pol yester
prepol ynmer which is obtained by reacting tol uene

di i socyanate wth pol ycondensati on product of

bi sphenol Aet hyl eneoxi de di nol e adduct and 5

i sophthalic acid, and nodi fying with hexamnet hyl ene

di am ne. -Active Hydrogen G oup -containing Conpound

Thmolcaddiet bydriegdialic acid; and aidifyigr eithiissplithrone diamine;

functions as an elongation initiator or crosslinlang

e L T e
af oresai d_conpounds 10 in the aqueous nedi um The
sthyloreanidr dunele gddupt awuhtesephihglic onish and filkmesanobdified

particularly Iimted as | ong as containing active

Iih)ﬁlife@&&li)ri@jf&ﬂyﬂler %ﬂﬁcﬁ'@’ﬂﬁh&ﬂ%}%’&ﬁﬁnﬁé g.tglltd\;g' cﬁsf@ﬂnate

exanpl e, a polynmer reactive™wth t

hy.dr oge roup- cont ai ni ng .conpounds i.s an i socyanate
gﬁghﬂ%&?l}ﬁﬁaﬁ?ﬂfﬁ#&ﬂwrﬁewé E‘Eﬁi]hﬁfl@]p% Eihdengomyde Fimgle aduct
vi ewpoi nt of ability to increase nolecular nmass by
neddbrvphshslicaridsars] sdifimgrwithisipivfencdiaasheni o
reaction, or the Ilike. with the isocyanate

: - [ olygster or yner am nes.
L B e e
particularly Iimted and may be 20 sel ected
adderigbisgheyol Anrapyleseoiade Idimhelengdthex wind gerephshalicivid sand
al coholic hydroxyl group and phenolic hydroxyl group,

NRea S AHREd pERERRK g}eﬂgfggﬁ? whidPsGhpifed k&%%%ﬁu%:: d

the like. These may De u alone or in co

63 . ;
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
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{3S O these, alcoholic hydroxyl group’is especially
preferable. The am nes (B) are not particularly
limted and may be selected accordingly. Exanples of
am nes (B) include diainine (Bl), polyan ne having 3
or nore val ence (B2), am no al cohol (B3), amno
mercaptan (B4), amno acid 5 (B5), block conpound in
whi ch the am no group of (Bl) to (35) is blocked (B6),
and the |ike. These nmay be used alone or in

reibtenefiiv polycpndensasiondiradustco (bBmheanhA ethyleneaxide dimole

diamne (B1l) with a small anount of pol yam ne having 3

agxﬂu@ m}ismén?ip%%lﬁgﬁ%g%ﬁds apﬁgieadddxmp L&d %dﬁgh&a]ﬂcoauid,

anpl es of I nc e aronmati c di am ne,

al i lic diamne .and aliphatic dj am ne, Exapples of
an il peoagmagiliod &&EW@@@@ Whichds ob tained by reacting
di et hyl t ol uene di anm ne, 4, 4'-di am nophenyl net hane, and
iddpdickdreadiidospdnl t8 Svitk pobBichbidd satiofl ipphidid o hésphenol A
4,4" -di am uo- 3, 3' - di et hyl di cycmhexyl net bane, di am ne
| ohexan i,soghorune, di am ne.. and, the |ike.. i

oBIrRAEIE farm SRR GirPRb G aBmeBrine ithe.
tetramet hyl ene di am ne, hexanet hyl ene diarnine and the

heiametlilengiemiok; pThyanmixerh af (iihpdycondensetivm peotet of
(B2) include diethylene triamne, triethylene

R A0 APt ARscR AR iaile s AR o p BTNl AR

the |like. Exanples of _am no_nercaptan (B4) include a
PR HER BB TR oy 147DSEsR Y roaplanE Hephorono

i ke. 64 Exanples of am'no acid (B5) include am no
dBEGaaA beowathi shiyadBAsA/R pfoduct of bisphenol A ethylensoxide
dimole adduct and, terephthalic acid, and modifying with ethylena 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 adduet,
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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acid, and the |ike. Exanples of bl ock conpound in which
the am no group of (BlI) to (35) is blocked (Be)

i ncl ude keti m ne conmpound, oxazoline conmpound, and the
like 5 obtained fromanmnes of (Bl) to (B5) and

ket ones such as acetone, nethyl ethyl ket one,

nmet hyl hut yl ketone and the |ike A reaction term nator

may be used to stop elongation reaction, croselinkig
reaction, or the |like between active hydrogen

B g oy AT Ao e YRR A oo Gpelobice

term nator because it enables to control nol ecul ar
Faelegyddsigh and yeophihalic aud emdixipmentmodifipd gblyeatsre
range. Examples ~f reaction term nator include

Eﬁéﬂfﬂ]ﬁﬁvﬂh@m&ﬁ]tﬁﬁﬁﬂw ﬁﬁbﬁﬁ% el aﬂnﬁﬁ}voc te with

tylamne | auryl am ne he |ike

R P5siabon Srport ! SopheRe A PR IonssrhalioR aidact and

ratio of amnes (B) and the i4cx. lan? g to

dpoph edivt sdidyiangl mpddpaleyieh heAymetlivless dRnghen xt ure

equi valent ratio of isocyanate group [NCO in the

o SRR A 12,05 1

preferably from 113 to 311, nore preferably from 112
to 211Th#actvshydioger sy cintaming tompound fiGition2@s an
When the m xture equival ent ratlo[NCQI[NHx] is less

blanBatiosinitiatdrty créddlintking Ade ﬂt‘h\ﬁ’t i G Blfﬁ%ﬂﬁ% reactions

deteriorate, and when it 1s nore

nol ecyl ss MM urea difi ed poI yest er becomss | ow,
doeDrslinkipgictisge i tspelymes @bomperlpempounds
reactive with active hydrogen group cont ai ni ng
mothecmeons 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-contaimng

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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The pol yner reactive wth active hydrogen-

gr oup- cont ai ni ng conpound (hereinafter may be referred
to as' prepolymer' is not particularly limted as Po
51long as it contains at |least a reactive site with
active hydrogen group-containing conmpound and may be
sel ected from known resins, eta accordingly. Exanples
of polyner reactive with active hydrogen

gr oup- cont ai ni ng conpound i nclude polyol resin,

(Piihese; raltokiolie hydrapoil yesiels dspaciellpyyefeshila, derivative

resins therea and the like. 10 These maybe used al one
or inqgonmhinatizn-_ O these rom.t he vi ew . poi.nt of
havi ng Tgn g%%elqo{; 9%@%@@EW¥@$H@E i ng

process, ol yester resin is especially preferable.
W.régm'm@mmimduﬂaﬁmm@@gpﬂlymmmga
gruup- ar nt ai ni ng conpounds of the prepoly-nmer is not

b GHlad | i hgpa]&f]ﬂ] - nown 1
OS%JSIE t ue#igaégtcor I'ngly. @hﬁ%@%&gﬁﬁﬁéﬂ%aﬂé k
ncl ude i socyanate_group, epoxy gmup, carboxylic
(B8), ilock gmpewndm which ihe gming graupeofi(Bkkto (BRrisdlonkyd (36),
used al one or in conbination- O these, isocyanate
agdabp ikkks especi al ly prefixable. Anong prepol yners, )
pol yester resin containing urea bond formation 20 3

roup | D i speci al | _trable, cause it i sy
g3k ¥ B Usrd Sioieon i o Rhinstiog ¢ Graien (BIhAN a
has oilless frying ability at |ow tenperature, as
nisbireasf dibining VB1)owithsi amiall davontbf poly@in@ashagnd 3br more
fixing abilities even when it 66 -- - - - -- - - ----

v}ﬁgb@ I LOG.:.a ' system for the heating
me |ucr§$g?8?%§%f@jn?&%#pﬁlges of urea bond formation
group_i ncl ude isocyanate group, and

Examples of diamine {B1) include ammatic 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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the |ike. Wen the urea bond fornmation group of
above-nenti oned pol yester resin containing urea bond
formati on group (RVPE) is anisocyanate group, 5

i srxyanate group- containing polyester prepolyner (A

is especially preferable as an polyester resin

(RIWPE). The isocyanate group-containing polyester

prepol yner (A) is not particularly limted and nmaybe

sel ected acaonlingly. Exanples of isocyanate group

- cont aBRhildRUNEEHE bcil{BELINKIRE anftho DRSS acid, amino capric
pol yeondensat es of polyol 10 (PO and pol yearboxylic

aci d%é‘faﬁ)gerovi ded. that they are al so reactants of

At %gen gr oup- Cont ai ni ngpol yester resin and

pol yi socyanate (PIC). The polyol (PO is not

part i cBxamipleslaf bldel dompoumditbehivhlthe hatdno proty diBY 6 (B5) is
Exanpl es of polyol (PO include dial (DI 0), polyol

PR P st Pt e olspd Bt GGl e e

the_like. These ran be used al one or in conbination.
gptained; fnerg @migpaol (B} 6) (RS end ketones such as afetaticol (DI 0)
and a small amount of polyol having 3 or nore val ence

ﬂi&[ﬁe‘ﬁé.k&&hﬁhﬁ@%@ﬁ%,@gg% : npl es of di ol

(10) include allwene glyc ne ether glycol,

alicyq%ic di ol , ajkﬁkgne oxi de. adducts of _alisyclic
di ol , BFEHHeRSFELNafgnmEY Be Beedte s elgagafion reaction,
of bi sphenols, and the like. The al kyl ene glycols of 2

troadihkimy teantion vl ehs Libs Betiveeh AP Bydifon Baining
i ncl ude et hylene glycol, 1,2-propylene glycol,

oo RBA e otk vl ot Yapuetts TR e 1 e

thyl ene glycol, triethylene glycol, dipropylene
te hodaawe itginables to contrel 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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pol ypropyl ene gl ycol, and pol ytetranet hyl ene et her

glycol; alicyrlic diols such as 1, 4-cycl ahexane

di met hanol and hydr ogenat ed hi sphenol A; al kyl ene oxi de

5 adducts of above-noted alicyclic diol such as

et hyl ene oxi de, propyl ene oxide, and butyl ene oxide;

bi sphenol s such as bi spheonol A, bisphenol F, and

bi sphenol S; and al kyl ene oxi de adducts of the

above- not ed bi sphenol s such as ethyl ene oxide,
Fc8xi de, and butyl ene oxide. Amon them |ene

gl ycol having g alley carbon nunber 2 to 12 and io

X eive le,
apblyhp Qmﬂﬂﬂﬁﬁbggﬁ%?s §§a@? BSRbSERP!- ©

and al kyl ene oxi de sphenol's and a

conbi of alk Iene OXIde adducts of bi sphenol s
and aﬁﬂlﬁ ERy AP cgppound

particul arly preferable The pol yol having 3 or nore

Gmﬂﬂnmﬂ@rﬁﬂiﬁhﬂIhﬁamaiEﬁ&&ﬁﬂﬁﬂhﬁﬂhﬁﬂ1sﬂﬁtpﬁﬂmﬁﬂﬁﬂydﬁnﬂcdﬂg

8, or nore and exanples thereof are pol yaliphatic

c Vi ng13..0r o] enql s haV|n
ngﬁr)f%?e ler}%f“é"n%ée alak ene %F"ﬂn%‘f &mmg
pol yphenol s havi n 3 or nore valence and the like.

qamaﬁpn@sndﬁmﬁnhgﬁégdﬁdﬁnmykbmmnlﬂnm&&nﬂmﬂmmhmahm Examples
i ncl ude polyaliphatic al cohol having 3 or nore

“F?%’%E%ﬁﬁﬁ*& AR Mok R Do Sl a P B inglude

e like. anpl es of pol yphenols having 3 or nore
P\P CLTFEE Pﬁknﬂa@ér%%%%r rean, emwnn%maaae AR o
novoLac, and like. The al kyl ene oxi de adducts of 68 -

thereof, and the hke.----- ----------- - - above-nentioned
pol yphenol s having 3 or nore val ence include ethyl ene

oxi demqpBLORYY BA%:e0 hiGe of Hi niifal¥l U0 A, Hitn HidGew
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 hmited 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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The ni xi ng mass rati.,o, DIO TO, of. dial 010) and pol yol .
having 3 or nore valence (TO is preferably 100A 01

to 100: 10 and nore preferably 100-.0.01 5 to 100:1

Pol yc rboxi hc acid (PC) is not particularly limted

and may be sel ected accordingly Exanpl es of

pol ycarboxilic acid include dicarboxilic acid (NO,

pol yrarboxilic acid having 3 or nore val ence (TC), a

conbi nati on of diearboxylic acid (DC) and

PR Fe Rl oll e R B e Braflf ""e%ﬁ . o

t hese, _dicar boxyl ic acid (DI C) alone,
conmbi nEEAwRlasol Bre bond faroaten ganmmlude m@wtﬂ group, and

rboxylic acid having 3 or nore vaI ence (TC) are

Hehes. alWRen Eﬁ@m@h%%nafﬁﬂfeﬂ ene gm‘f%‘:?%iéﬂjﬁolyester

al kyl ene di carboxylic acid, a

aci.d, aronatic di carbox I|c aci the like. 15
f@‘%"’é‘Fg Wﬂiﬂf@rﬁ“ﬁ %FM%E ig apagcpmate group,

succi ne acid, adipic acid, sebatlc acid, and the

isolymnafd eyt enahingpdipeser mp@lymarm@éwwpmﬁﬁme as

carbon nunber 4 to 20 and exanpl es thereof include

acid, and the like. Aromatic
glﬁtp p%oxy#&nt%@g% sI preferabl y vvilth car bon nlurrber 8

to 20 and exanpl es thereof include phthalic acid,
i sopht Heg isecysiath groupephiiping pob@stec pagpolymer (A) is not
napht haI endi car boxyl ic acid, and the like. O these,

go and arorratl c d| car %ﬁ%@?th cargaﬁ n%crf%%n

8 to 20 are f er abl e, &)
group-contarmir .P [yester prepol JEIﬂE-r mq«lgda,gtp]gtm@ewwpf g;:brul

pol ycarboxylic acid (TO with 3 or nore val ence
(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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is preferably 3 to 8 or not |ess than the range and
exanpl es thereof include aromatic polyrarboxylic

arced, and the like. Aromatic polycarboxylic acid is
preferably with carbon nunber 9 to 20 5 and exanpl es
thereof include trinellitic acid, pyronellitic arid,

and the |like. The polycarboxylic acid (PC) may be an
acid anhydride or a | ower al kyl ester of one sel ected
from di carboxylic acid (DI C), polycarboxylic acid
Idrbutanetlialy anddGehaadredod; abksglomecthbl platole bndide dicthylene
di carboxylic acid (D C) and pol ycar boxyl ic acid

oA ek B fn Bl ol S0 oub AL LR EUBES BTl

ester, and the like. The m xi ng nmass ratlo DI CTC, of
rolxmappvens Elveoh aind r(orbrt@):mmﬂj:hsr%@iemhmb@lmh gligrlic diols such

having 3 or nore valence (TC) is not particularly

als| TA-bpdoRdhne Wi 'aﬁ‘at]:%fijﬁ%é%{téaﬁ 91;1&;&1%?' ;
preferabl y 100 0.01 to 100=10 rmrg'l p?e er fobie oxide
o 100W 15 A mxing ratio of pol yol (PO and
gbm-pe ol Fugh as ethylens oxide, propylene oxide,
pol ycondensation reaction is not particularly limted

anddnitplenbe k) empmmm&ehab fh%ﬁhmﬁ@lﬂ,ﬁiié}mﬁ:ﬁrl Ft 64
equi val ent ratio, I of hydroxyl group

bigalsef] f:’ﬂ%ﬂ@a%&'%m %ﬂ%ﬁ%%é# AR bRSh e

| 11 and nore preferably 1.511 to 111 and nost 20
ag céhdend byide, Bapyleneldddie] anlitatglent emideof pol yol (PO
in the isceyanatie group-containing polyester

Pr epOolAYAEL . W%H%? nag@r,a&.? gg&%&ﬁﬁ'&:ﬂdﬂ‘hﬁ&%?ﬂ% T8%d®

adjusted a

npl e, |t is preferably 0-5% by nmass to 40%
ﬂwl%gﬂ%ﬂ@“ﬁﬁ@f Wbﬁyulf%rwrefﬁﬁ@dq@da@ﬂmﬁmm@
and nost preferably 2% by mass to 20% by nass.
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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If the content is l-ess than 0.5% by mass, hot offset
resi stance maybe deteriorated, making it difficult to
pursue anti-heat preservability and fixing 5 property
at low tenperature at the sane tinme. If the content is
nore than 40% by mass, fixing property at |ow
tenperature may be deteriorated. The pol yi socyanate
(PIC) is not particularly Iimted and maybe sel ect ed
a.ooordrngly. Exanples of polyisovyanate (PIC} include

abophatentioned yohatyankewingh iof Ytdre & aRelcy i8Q61& Baiyfene
aromati c diisocyanate, aromatic aliphatic

Li8.0 te, 10 S anur at es | ocked- out ones
tg#e@égﬁ%% Dgﬁ%en&u%_@ép?g v ﬁ?ﬁﬁﬁ% capm | actam
and the |ike. Exanples of aliphatic polyisocyanate

i ncl ud€he ixmgenaswiasinsDIGTG; of fahHI) dndyalel hytviaps or

di i socyanate, Z6diisocyanate nethyl caproate,

ST 19 BT AR LOEBry el 00001

tei@%deranethylene di i sayanate, torinethyl hexane
# &yanate, t et ramet hyl hexane dii socyanate, and the
i ke. Exanples of alieyclic polyisocyanate include

| sophoPslgctbbzilie ¥ail dPE) isGitk paRe il P IhARE and mﬂ; be selected

di i socyanate, and the |ike. Exanples of aroma

RS e Rk o Selerrhanc g St i il acid (DIO)

di envanat e, di phenyl ene-4,4-20 diisocyanate,
Aolycahomlic peid hiawing, Bor mbreeelymo (TR mydombination of dicarboxylic
3- et hyl di phenyl net hane-4, 4' - dii socyanat e,

B0 it A ARYBRS rrod AE  th
%99 fhece may be used alone or in combination. OF these, dicarborylic 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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B

| ce-tetranethyl xyl yl ene” dusocyanate, and the |ike-

Exanpl es of isocyanurates include tris

| - Oryanat nal | eyl7socyanur at e,

t ai socyanat ACs' cl 0<?J] Syl zs~anurate, and the |ike

These may he used al one or in conbination. 5

Gbnerally the equivalent mxing ratio, [NCOQ 1 [OH,
i socyan_ate group INCO of polyis ocyanate (Pl C)

B BT

group-cont ai ni ng pol yesterr resin at the tine of

is paddrably, 3 o8B g it dssabhyn BHd ringe bh exaBiptedthefeif adude
4/1 to 1:211 and nost preferably 311" to L511. 10 If

x?%'gl P oper@%ﬁéﬁjatatﬁ%ﬁ%@r ature imsiyggre than 5,

deterlorate:d and if it is less than 1, offset -
r esi sAzvmetic pelybobdatliericol mtprefciitdy e, ambomhumbbr 9 to 20

grloup Ynate (PIC) in the isocyanate contam ng
BTHERLE (RO SOV EBlelie 434, (RAGEHHCRHId ah ?—‘a%ﬁﬁe

0 0 0
mg?&%eméss to 40/0(#%@1& swmare preferabl yy%/o qsdky]

20% by mass. - If the content is Iess than 0. 5% by

8688 6f orlticlcefdd Beth di@gbsiylie ABENOE Héﬂdhﬁvﬁgﬂnr
it difficult to pursue anti-heat preservabl ity and

n{ﬂl{é:gﬂpgeom#)ert atﬁ@a}vg@eaﬁer uredﬁ)w ?[Eeguslgeﬁﬁ?

| ow t enperature maybe deteriorated The average
agud dravirtgy3 of mosxgdemt e Eyaopb:sad hiveérndklylistériinclodemethyl
nol ecul e of the isocyanate group-containi ngpol yester
eREE QB! Wier, (prbivl eder, and the like.

The mixing mass mtio, DIC:TC, of dicarboxylic acid (DIC) and
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 polyearboxylic 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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preferably 1 or nore, nore preferably 1.2 to 5 and
nost preferably 1.5 to 4_ If the average quantity of

i socyaziate group is less than 1, nol ecul ar nass of

pol yester resin (RVWPE) nodified with urea bond
formati on group becones | ow and hot offset resistance
maybe deteriorated 5 The average nol ecul ar mass (Mw)
of the polyner reactive with active hydrogen
groupoontairring compound, in ternms of nol ecul ar mass
@ainpleh Uik prefoRibhon 5l MRad % By ARk %ﬁﬁ%ﬁéﬁ%@m by

of tetrahydrofur -n (TH <) sol ubl e conponent,

prefgog%yb 000 tp 30, OO%ﬁg%ferabl y|éa#55‘ggs

than 1,000, anti-heat preservabl ity 10 maybe
det er i cfhecordent isfledstthins 01584 By taas, 180 off @Gt rdsistiNe may be
property at | ow terrperature rray be deteriorated. The

per mﬁg’n%a%lg@hﬁ)@r] E%Eu‘é%ﬁ%pﬂigﬁﬂﬁ‘/ﬁwg

perfornmed as follow Fi rst the col umm inside the heat
BFenesiatatdew bermperaturestithe sene tae.t HFf the Lbemdrip eroae thiam 40%

tetrahydnfuran (THF) as a col unm sol vent is drained at

%Hs!geﬂiﬁin? Pyt hwtei &3&&@5} 1 of
tajertrahydro §ir'acg% sanple f ﬁ reS| n ereof a
sanpl e den is ad edtoOOS%b mass to 0.6%Db
nass, 'Fﬂ %fm%@@ﬂ%% ited pmsh Ay be selected

ofrml__ecul ar nass of the san'_pl e a rml ecul ar nmass
decotdinplyt | Brambles lof pslgisptyeinate CEGIIO) E&h@ﬁdﬁjaﬁﬂimmtﬂ%ﬁaisccyanate,

reI ationship 20 between | og val ues of the anal ytical

st AES Wany%wrse %ﬁé}gg lﬁ%@'ﬁ@c}mm,

pol ystyrene sanple for nmalting anal ytical curves is
, Blepkedwut whes tharetf waidi poarohdemrestives foxtixe G2 pro
2.1x102, 4x102, 1.75x101, 11x105, 3.9x105, 8 6Xl 05,

B amtht17k8x106 by Pressure Chem cal Co. or rlbyo
Soda Manuf azt ur i ng Co.,

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
polyisocyanate 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,
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9r9 Ltd. and at |east "using appnxi ~y 10 pi eces of t he

standard pol ystyrene sanple is preferable, Arefractive
index (Ri) detector naybe used far 5 above-nenti oned
detectoL -- Binder resin The binder resin is not
particularly Iimted and may be selected acnmadi zugly.
Exanpl es thereof are polyester resin, and the |ike and
unnodi fied polyester resin, that is a polyester resin
not being nodified, is especially 10 preferable.
oCtptrametbylryivlensilisosansade, 1%ESIEEWMPkBE6HEEﬂﬂHmﬁES

i nprove fixing property at |ow tenperature and

llﬂﬂglaiigg@t heagﬁe si'm %l\&? to ur%ﬁ%ﬁ%ﬂwmﬁmm,

é‘%ont ai i ngpol yester resin such as
38@1% Brensation of 1s polyol (P0) andpol ycarboxylic
acid (PC), and the like. The unnodified pol yester

resi nTakse\iag e aispd blonk Sr eoaRakinAtien W t h the urea bond
formati on group-containing polyester resin U MPE),

compaltBP ALl 18 s Al St ey BYGOF LT Brisopyapaee

Fxi nggro erty at | ow tenperature and hot offset
GAbef pohGsctirenate dPEGdn ytanyl prougdOH] Baitief hydrogen

unnodi fied polyester resin, in terns of the nolecul ar

c ro%%#%% tet rsghCﬁ%th’uréﬁFgﬁD% Ofaimng polyester

Caonponent, preferably 741,000 to 30,000 and nore
B Pe Fifigpe 51 Dston, 18 BrefoablTid to dfk e prefembly 41 to 1271

conmponent of which the average nol ecular mass (Mny) is
alng afosk pesterab®PY1 tsham d  be 8% by mass to 28% by nass

in order to prevent deterioration of anti-heat

If the value of isocyanate group [NCO)] is more than 5, fixing property at
Iow temperature may be deteriorated, and if it 1s 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, maling it difficult 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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preservability. If the average, nolecular mass (Mv) is
nore than 30,000, fixing 5 property at | ow tenperature
may be deteriorated. The glass transition tenperature
of the unnodified polyester resinis generally 30Cto
70C, preferably 35Cto 70C, nore preferably 35C to 50C
and nost preferably 35C to 450C. If the glass
transition tenperature is less than 30C, anti-heat
preservability of the toner may be deteriorated and if

L , s g .t
ProkEte1 B bfont Mibh (bR 2Pt SRR Soreftly 1310 4,
unnodi fied pol yester resin is preferably 5 ngKAllg
or nor & thagverage auankbl of sy agaterirern is laeehay BOsolpcalad
nmost  preferably 20 ngKOHlg to 80 ngKOH g. If the

byl @R b sitB(HMPE) fid@fied wﬂyﬁﬂdgﬁq ﬁ,m)?hﬁﬂ% group

difS,cult to pursue anti-heat preserv

i Xin r oper.t i 5. 1ow tenperature sigultaneously
P %ﬂ%&tﬁ&ﬁ%ﬁm@#@@%ﬁ%ﬁe@ﬁ%i nis
preferably 1.0 ngKOH g to 50.0 ngKOH g nore

pr ef er Thé wdrage mpkeddl:gt madSMw)aiEE bblyni dedfik with active
preferably 15.0 ngKOH g to 45.0 ngK In general, a

g.
becone el egtrically.negative by havin
Lok BN S R s LG Ppa P By udh tibiflon
contained in a toner, the mxing mass ratio, RWE
bpEcl permeatian bbrvan dtopmaphy §G o rafiragy ETE)esiubic
resin R MPE) to unnodified polyester resin (PE) is

READSYred bl 9,080 4/ 30,808 i biore hrofbeablhPL8OG LA Yoo

B %‘.

10196 to 2 I'f the mre nass rat

?@#ester resin.is m)r&tp_an 95 hot of f _set .
avermee M} idess than 1,000, ratibent preservability

pursue anti - heat
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

73
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preservability and fixing property at |ow tenperature
sinmultaneously, and if it is 5 |less than 25,

gl ossi ness nmay be deteriorated. The content of
unnodi fi ed polyester resin in the binder resin, for
exanple, is preferably 50% by mass to 100% by nass,
nore preferably 70% by nass to 95% by nass and nost
preferably SO% by mass to 90% by roass. If the
content is less than 50% by mass, fixing property at
theleetlaRReRGEe bLE:E102r2. BE108) BEBR, AR 104, 1005, A 0TEBa 0o

det erl or at ed. ~Qther Elenents Othér el ements axe not

B i 4 i P RS chei o, B8 6o St R b Co.,

charge control I i ng agents, inorganic fine particles,

Titdosacbat Jetist visine ayeosimatklyal( pigeesDf i étahﬂard’mﬂﬁtﬁfeﬁe

magnetic materials, netal soaps, and the l'ike.

%Eﬁé%tﬁlﬁrom]mmr%%g a%%%,ajhéﬁﬁ%@ %e SEIY be

Exanpl es, t hereof i nclude carbon bl ack nlgr03|ne dyes,
shevpimsnpiered defediorol Yel low S, Hansa Yel | ow (10G 5G
G, cadmumyellow, yellowiron oxide, yellow ocher,
-ChirdleRragdh -ow, Titan Yellow, 20 Polyazo Yellow, GOl
Yel | ow, Hansa Yellow (GL A, RN, 1), Pignent Yellow L.

Vil el BERERIRT R )5 partiPARp I ok Rty b

Yel | ow | ake, anthracene yell ow BGI 76 i 30| ndol i none

apeirdingly. adixatdpdes thesshl hesgblpediceresire afd tedlik< saadrnbdmodified

red, cadm um nercury red, antinony red, Pernmanent Red

o P B o o MRS SR 40
Brilliant Carm ne BS, Permanent Red (NR, F4R FRL. ,
PRREEADIEARY) | Fast

Containing unmodified polyester resin in 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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5 Scarlet VD, Vul can Fast Rubine B, Brilliant Scarl et

G Lithol Rubine GX; Pernmanent Red F5R, Brilliant
Carm ne 6B, Pigment Scarlet 3B, Bordeaux 5B, Tol uidine
Mar oon, Per manent Bordeaux F21K, Heli o Bordeaux BL,
Bordeaux i 108, BON Maroon Light, BON Maroon Medi um
cosi ne | ake, Rhodam ne Lake B, Rhodam ne Lake Y,

Al'i zarin Lake, Thioindiga Red B, Thioindigo Mroon,

10 G| Red, quinacridone red, Pyrazol one Red, Polyazo

&R SO e D B P 0TS PP S BBt e

Al kal i Bl ue_Lake, Peacock Blue Lake, Victoria Blue
caraponeRiof Mhreledietve rageaaylanilae msiss Yk lesd hayakd00p should
Bl ue, Fast Sky Blue, Indanthrene Blue (RS, BOQ

IbB $o@By rits$ LPPEY; ) naBiH 8Pl i-
Bl ue, Fast Viol et ?B, 15 thhq.g/?ké\}?gfg%ﬁﬁa e, coba heat

viol et . .man se violet, djoxazine_ vjolet,
Rﬁ?"ﬁ"?a’&ﬁo% gyeTage E}#@H@I@%@RM‘E} ip sngge daan 30,000, fixing

chrom um oxi de, viridian, enerald green, Pignment

GropeniyBit 1bé& pbdapola t@eanay Be deceRitmtedl d, Acid G een
| ake, Mal achite G een Lake, Phthal ocyani ue G een,

et hoports LARGCRREtRrapb SR Ate himolidielhetinefirsgn o

in conbination. The Content of the colorant in the
gemrrally S0HHto HEES hralrabln35°Crtd (T80, amore preferildy 367 &4 5040
accordingly and it is preferably 1% by mass to 15% by

RS $ndst ?r&tzma@damas 4B5@! effﬁ %&%@Bﬁ n%é.seéa%% less

mass. It the Content Is les

[ nc@grﬂi al .power of the colorant is de%r aded, and if
bﬁ'él &Rk heat pEeervahiity ebtdieyneramay be detesioeatedl and if it is
failure of pigments in the toner may occur, resulting
e gmefR G, GRingpropai) 8 lod teRPOPitudd may be insufficient.

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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s electric properties of the toner. The col orant may
be used as a master batch being oonbiued with a

rosin. Such resin is not particularly limted and may
be selected fromknown colorants aaeordingiy.
Exanpl es thereof include polynnera of styrene or
substituted styrenes, styrene copolyners, polyne thyl
nme thacryl ates, pol ybuthyl 10 methacryl ates, pol yvinyl
chl ori des, polyvinyl acetates, polyethylenes,
nrefeyablp A0408ne 85/7pol yest ers, epoxy resins, epoxy polyol
resins, polyurethanes polyanides ponvinyI butyral,

polya reS| 03| d r03|n ter en
resi ns I pﬁ% '{héﬁfé? Sﬁ

aromatic petrol eum r03| ns chl orlnated paraffln

hehpikeet resistantetiay be dateritised makipg ibdiSiud ioparere adtiheat _

i n conbi nati on. Exanpl es of polymers of styrene or

pol ystyrene‘ﬁw{]g p- Wnstyreﬁéﬁgﬁéﬁ@%@uﬁl gﬁéiifitis

and the like., Examles of styrene copol yners include
lesshané @Eﬁﬁ%w]@r\@ lemp@tsther,  styrene- propyl ene
copol ynmer, styrene-vinyltoluene copol yner, 20

styr emﬂkﬂﬂeﬂﬁ@fﬁﬂﬁbﬁﬂ@d@@@@émﬁitﬂew for

acryl ate copol yner styrene-ethyl acrylate copol yner,

st ngf%é’b‘%[%%li’]}'qﬁ@(J ae co%ehﬁgﬁhypl%%/ﬁgﬁf 0 lhly?ﬂ%hy

copolynmer, 78 ---------- - --------- styrene- et hyl

mmeﬁwmm gummrpreﬁaryhb'ﬁ%hy yacoed 086 bylmads. If the

copol yrmer, styrene-nethyl a-chl oronet hacryl ate

G KT S O 6 0 B B Wit

st yrene-but adi ene copol styrene-i soprene

the Enggemay de émﬂrﬂﬁdl e-i ndene copol ynmer, 5
styrene-nal eic acid copol ynmer, styrene-malefic ester
-Oee Ble@entsand the | ke.

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 master batch can be obt ai ned by n|X|ng and
kneading a resin for master batch and the col orant
wi th high shear force. 7b inprove interaction between
nmknant and resin, an organic solvent may be used. In
addition, the "flushing pr.oces? in which a wet cake
containing colorant ran be applied 1o directly, is
preferabl e because it requires no drying. In the

flushi ng process, a mater-based past e cont ai ni ng
GEliRdANona EIRL the res

and an organic §§F3§%¥'so t gﬁggggﬁg?aﬁ%$i i éﬂ”"nl
towards the resin, and I]j that wat er and the organic
SOTFURE g, 2ntigeay Sl PepmapanicRed B, Bare Rod Finediad)

m xed and kneaded using a triple roll mll and other

pagirhiirethonitidandirned s AHI0R Sesrlet (1 %ﬁ%ﬁemﬁt

agent is not particul arIy limted and may be

et CRRRIE, et SR relgT Hand YR o0 )

roup- cont ai ni ng wax, polyolefin wax, |ong-chain
b p¥nican fask Rebine i Bﬂlh&ﬁESdaﬁlet Gk LigetRabipar
in 20 conmbination O these exanples, carbonyl

onyl
R R W BIAbF CHHARSY, %ﬂa%ﬁhéﬁr?%ﬁﬁa@tyaém 5B,
g_.ﬁiy | kanol ester pol yal kanoi ¢ aci d am de, pol yal kyl
“agm Marpry, Paraianest Boodeaux B, #falio/ BirdeasxBhpBarsicaux

of pol yal kanoi c ester include carnauba war, nontan wax,

LOBROBYMa ks li] EheR
rmighe BON ﬁtlﬂmhdl acet aftye i%‘é‘lﬁ%ﬂrﬂjtﬂglﬂke

tetrabehenate, pentaerythritol

ghgg?%lntqjgﬁggﬁte &@%q%ﬁ!@iﬁ%dlm dlste%gﬁ&n’

trimellitic 5 tristearate, distearyl maleate, andthe

OiliRed, Eumaphdm&nfqdpPyﬂzbbneﬂhd,aPm]ﬁazcamtﬂ
di behenyl am de and the |ike. Exanples of polyal kyl

REhAfine Orange, Perynone Orange, Oil Orange, cobalt blue, cerulean blue,

Alkali Blue Lake, Peacock Blue Lake, Victoria Blue Lake, metal-free

phthalocyanine blue, 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, zinc green, chromium oxide, viridian,
emezald green, Pigment Green B, Naphthol Green B, Green Gold, Acid Green
Lake, Malachite Green Lake, Phthalocyanine Green, Anthraguinone Green,
titanium oxide, zinc white, and lithopone, and the like.

These may be used alone or in combination.

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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include trinellitic acid tristearyl amide, and the

i ke. Exanples of dialkyl ketone include distearyl

ket one, and the |ike. of these carbonyl

gr oup- cont ai ni ng waxes, the polyal kanoic acid ester is
particularly preferable. o Exanples of polyolefin
wax i nclude pol yet hyl ene wax, pol ypropyl ene wax, and
the |ike. Exanples oFLngebai n hydrocarbon incl ude
paraffin wax, Sasol Wax, and the like. A nelting

andi mbreqfrefelrehly SbERs ags RO biysnai@f particularly
limted and 15 may be sel ected accordingly It is

b mitepts Koo Bin 175 b8 o ool ﬂae
S Iess than 40C, the wax may adversely affect

demadeﬁsmdqﬁtbe@nmmmm mm%wmad@mﬁm&

nore than 160C, it is liable to cause cold offset at

p%ﬁ%%n%?&bgyﬁ?he ré?é/gam n%ﬁ{%n pre €ra Wﬂr

ps_.to 1,000 c s, and nore preferably 10 cps to 100
Reries s Aer-at a tenperature of 20C higher

than the nelting point of the wax. 80 If the nelt

Vi sdoThy chlsrdrt 38ay Bt HRSmabRir AR Kb bdrhbikeARALIPE

deteriorated. If the nelt viscosity is nore than 1, 000

theothe hand, jt.. nQt i nproye of fset
TR US40 PR HBITEY a8 N St rdnown
The content of releasing agent in the toner is not
cplarazits atcardinglyl | ExtemplesThared{ imjudeqpobdpersitof diyrene or
accordingly and it is preferably 0% by mass to 40% by

SRS B PRASS REALEE Atlolyaidlh o8 i pct e dIE BRlybhthy

the toner be deteriorated.
methacrylates, pﬂgtwn_?l chlorides, polyvinyl acetates, polyethylenes,

pelypropylenes, polyesters, epoxy resins, epoxy polyol resins, polyurethanes,
polyamtdes, polyvinyl butyral, polyacrylic acid resin, rosin, modified rosin,
terpene resins, aliphatic or alicyclic hydmearbon resins, aromatic petroleum
resins, chlorinated paraffin, paraffin, and the like, These may be used alone or
1n 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 controlting agent is not particularly

limted, and may be |0 selected fromknown agents
accordingly. The charge controlling agent is
preferably made of a material with color close to
transparent and/or white because colored materials
may change col or tone. Exanples of charge controlling
agent include triphenyl net hane dye, nol ybdic acid
chelate pignment, rhodam ne dye, al koxy am ne,

Gaene vty neathaoiylate sdpolyiBer; btygenetButfil HREhASyERdpbReher,

guat ernary ammoni um sal t, al kyl am de, phosphoric

' hstiance. .or ¢C ound t hereof, tungste
SRRl B B3 R oot PP dpspepbmiioe copolymer,
activator, salicylic acid netallic salt, salicylic
sbyranersiny) methy ketweaiopolymes) styremndnitidiché smolyThas e

maybe used al one or in conbination. The charge

%%%Wﬁ%ﬁﬁ%ﬁc _ S{iﬂ:@%&g&ﬁ}; 'f'lgmé'“f(’an'pl es

t hereof incl u_ge Bontron P-51 of a quaternary anmoni um
§hyrpne E'&l‘ﬁ‘? 814 eoRIBEr, SHYTERS FulHic Reter copplanem aadl the like,

conpl ex, Bontron E-84 of a salicylic acid netal

comirﬂemmﬁé&tﬁueﬁ%y%ﬁfg\:ﬂdﬁ%gﬁiéﬁé .
Oient Chemcal Industries, Ltd,; 7T-302 and TP-41 for

Bl BT . RN Wb Mo oo RopavprofHopEoan

quat ernary ammoni um salt, Copy Blue PR of a
betwsien aplormmtivadoragiar am atganic subebrCopy hasede  NEGd@ition, the :
VP2036 and Copy charge NX VP434 of a AY [~ quaternary ;

o oo R E E  SateBle brec ha  pitied”

ui nacridope, azo pigment, and other high-nol ecul ar
¥, EarpTRIe beravee i trawaes emdrying. o Jp the Mushingmirocess, a

acid, carboxyl, quaternary ammoniumsalt, or the like

WAtcFasehpige oatainag bios? 488 wAtBYishedi 530 e5Hed with the :
and/ or dispersed in the :
Tesin and an nrgapic solvent so that the colorant moves towards the resin, and |
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

ETTRNERY

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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batch. The charge controlling agent may al so be added
directly at the tine of dissolving and dispersing in
the organic solvent together with the toner materi al
In addition, the charge controlling agent may be
added onto the surface of the 15 toner particles after
toner particle production. |Ii The content of the

charge.eontm | ing agent_in the toner_depends on the
gee gl@oi ﬁwplee sfpolyalkaneig estes inchydngrraaha war.anpatan

additives, and the dispersion process selected to use

vaixd trite (Hy14Ipropan efibsleshahs, 9 AkdePthello] teliaWENSiate,t he

content of charge controll'ing agent is preferabl’y 0.1
ayt ss to.l arts, by ,mass .and r .
flenrintol oty Abahpbate Svpis CabrLEngys, Ingetadscandiol
relative to 100 parts by mass of the binder resin, for

destearptes anthbe liké.h dieonples bl paydlkssoltcost iddudatrimbelbyic

mass, charge may not be appropriately 82 controlled.

telicobfile AULARA mhflodiBY S0d A0 RABEBINCAIRRALGIRAS

| essens the effect of charge controlling agent itself
agride inchrdsabbehesybamidssand the et r Honinplesd iyl ngide

devel oping roller, leading to devel oper flowability or
i dRRBEHBASE Ycid tHBRaRdalnh . I IRl dialtey
dﬁﬁ I Q?“ﬁ?ﬁ?%e , an %%%nge !

particle is not particular

sel ected, fromknaogwn i norganic fin artic|es
kﬁ'@eeﬂlari%ﬁr @m e, é;aaﬁlaﬁ Be. o 10F tﬁ'ﬁ-ﬁ‘&&hﬂ%ﬂfi ne
particles include silica, alumina, titanium oxide,
ghap-soitdih tegned-ees, thsggieskamid Adid eglee is Saticilaily preferable.

titanate, strontiumtitanate, zinc oxide, tin oxide,

10 quartz san I m._ca iLici rucl astic rogk

ai 2t oeep bR poftn ek polefia Finf Sehpeomin,

oxi de red, antinony trioxide, nmagnesium oxi de,
wax, and the hke

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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zi rconi um oxi de, barium sulfate, barium carbonate,
cal cium carbonate, silicon carbide and silicon
nitride. Among them silica and titanium dioxide are
especially preferable. is The primary particle

di ameter of the inorganic fine particle is preferably
5 nmto 2 pm nore preferably 5 nmto 500 nm The
specific surface are of the inorganic line particle
by BET method is preferably 20 n$1 g to 500 n21 g. The

cont enfripk: hde viﬁﬁggé'@qg | & ! ris
preferably 0.01% mass to %9;8%/}%]8 Ebﬁlﬁ‘g 'i)e
ferabl ﬁ, 1% b rrasstoZO%byH 20 mass. |If
raed; oltbe melt wisaity iwore dandd0Mrrisnasr thesasher hand, it
hydrophob| city, degradation of flowability or
aliey Gotrigiprivid offipt fRbteePiRY SRR GrENE Ty AR Fiure
hi gh hum dified condition. Exarrpl%es of” sul ta{;eﬁge ’

Z;;Lagﬁ%q@engﬁ ﬁgents cl de Si | age coupl | ng

fluorinated al kyl group, organic t| tanat e coupl i ng
ayd may, beandjnbied anvordinglyt ngl itdgpriEablyi 0% B Rewseith 0%

m)dified silicone oils. 5 Exanples of cleaning ability

ngg]_.g ' el oper on the

tocon lpg%i@%‘[%?}ﬁ rang‘ﬁgﬁI medi um af ter
transferrl ng process |ncI ude fatty acid netal salts
such althe pentenidsmare tham 10% dm mass fawabilibsofihe taner may be
acid, and the |ike; polyneric particles manufactured
Oviasioadted i fe enul sion pol ynerization or the |ike such

as pol ynet hyl met hacryl ate particles, 20 polystyrene

parti s;;and the Like. The polyneric particles
pr ef e(r:t g'objé!‘gaq B Jripsait logtedsangd may be

distri butl on, and a vol une average partl cle dianeter
sefle@ed friont bndwn agents accordingly. The charpe contrulling agent is

preferably made of a material with color elose 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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The magnetic material is not particularly limted, and
maybe selected from known inorganic fine particles
accordingly. Exanples thereof include 15 iron powder,
magnetite, ferrite, and the |ike. Anong these, those
with white color are preferable in ternms of color

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

4 pherer] abndensalhy Oridt Cha@ichbInfisiried) 4.tA 2 TP-302 and TP-415
aver age nol ecul ar mass of 100, 000 to 300, 000, When

Sy R R s TR B S A B

-tra_n3|t|onte erature is nore than 84 70C,
(Shefraisn] g 65 gg@l’ﬁ&ﬁ'ﬁ( V2038 of ahpratermargfadiinehngn isalt,
prevent ed. The resin fine parti cI es adhere to

emul si fqu:%tﬁlf%rﬁﬁﬁﬁe ]I[were yﬂé‘]ﬁe toner ﬁ' as a

@gqu]er styucture V\,hl ch revents bl ocki ng of a | ow
ﬂﬁ#ﬂ?{q&ﬁw ‘@1 M amatpEnary smeeoniym seltdy

particles may be spherl cal as 621 of FIG 17, or may be

Hoocheul &l - LRA-9000 bhi O(R-14% bEa h@ﬁjﬂmﬁtﬂ%ﬁﬂﬁﬁ 13 & éIPEa_rht
force layer so as to at the toner surface due to

nf nce of .an organi ¢ sql vent or .s uent
G S B AT P00 FHEPT HRER Ao PR APl s
according to the first and second aspects are not

cpmppinds having funttiedlgrolp nfsdfrtihayid aerbogyabhsteahary
form ng an aqueous 10 di spersion in an aqueous

gFﬂ eI ected from known resins
acco g ng Ee resin fine particles maybe formed of
t her np astlc resin or thernoset resin. rglses of

resi n 1PPREaEse quuirHing ﬁwmbﬁﬁﬁﬂﬂwﬂﬁiﬂmﬂr persed in the

pol yuret hane resin, epoxy resin, polyester resin,

toirvia Atedtal s m:mlﬁﬁhyadmgamm €5 fhastiri#tAne TRSEihrge
phenol resin, nelamne resin, urea resin, m N ne

m:‘ftmﬁ]_mg agent may also be added directly at the time of dissclving 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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15 iononer resin, paqlycarbonate resin, and the |ike.
O these, vinyl resinis the nost preferable. These
may be used al one or in conbination. Anong these
exanples, the resin fine particles forned of at | east
one selected fromthe vinyl resin, a polyuret.Lane
resin, epoxy resin, and polyester resin by which an
aqueous 20 di spersion of fine spherical-shaped resin
resin particles is easily obtained, are preferable.

L e ) . Cehovinyl i
Lot I5ER: Bl Bo Mo ihar Bl b s, CREREERAG of
i ncl ude styrene-(neth)acrylic acid ester resin,

the pones bscaraes exneswivelyilgras; whickelasyems theieffect of charge

acid-acrylic acid ester copol yner

gtr‘}hydri %e g%ic}gglb%/]ﬁeh%l& sstgyrenée- 2%@%?%%@#@0&%%6&3
opqgl yner, —and the |ike. 5 Myeover, the resin fine
Bﬁ%?ﬁ“&@%‘, %HT&QY‘%?PEEM%W ordgiaggidsinayy a

nmononer having at | east two or nore unsaturated

depadatiomhe nononer having at |east two or nore
unsaturated groups is not particularly limted and nay

be sel ed accordi ngly., Exanpl es. ch.l Ll nomner
hoi v i SFBRTE B Bt 1 iiharhie g B fiitegs and ey bo
methacrylic acid ethylene 10 oxide adduct (Elen nal

rdeded fxpnsimywndhengaoa finenptusicles ascobdingly.  Specific examples of

di vi nyl benzene, 1, 6-hexanedi ol acrylate, and the |ike.

- SEp. i Al eioar _ J . :
per orrrecﬂgy t%e rreklﬁo app@oprl gtei y se?%c%'eé irokﬁ\%am’
known net hods., The resin fine particles 4 |

maghesium titanate, calcium btanate, strontium titanate, zinc oxide, tin oxide,

quartz sand, clay, niica, silicic pyroclastic rock, diatomaceous earth, chromic
oxide, cerium oxide, iron oxide red, antimony {rioxide, magnesiuom axide,
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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are preferably obtained in a form of aqueous

di spersion of the resin fine particles. 15 Exanpl es of
preparation nmethod of such agueous di spersion include
(1) a direct preparation nmethod of aqueous di spersion
of the resin fine particles in which, in the case of
the vinyl resin, avinyl nononmer as a raw material is
pol ynmeri zed by suspens:ionpol yneri. 2ation method,
enulsifirationpolynernation nmet hod, seed

sHiR A id cofdiehh OBxeim %&ﬂﬁﬁﬁéﬂ@nﬂﬁhﬁ‘ﬁéh&ﬁiﬂt%@enﬁ

nmet hod; (2) a preparat|on 20 nethod of aqueous

dlgge ion of the r %bﬂg% Eﬁﬂgar |cles in Mhl%gh$@§ﬂn

such as polyester resin, polyurethane resin, or epoxy

ﬂunnnauﬁhaﬂwtgnmqumqﬁﬂnmnnnﬁmeuﬂhp@hgﬁﬁ&nméaﬂﬁﬁhﬁﬂﬁﬂﬁoﬂ@hng

solvent 86 | solution thereof is dispersed in an

R o T

cur ed, there@g obt ai ni ng the aqueous di spersion of
the r dbrmplesel geaning akibify mprover for epneang sesidedldedeloper
aqueous di spersion of the resin fine partlcles in

oM ¥iebhotdeoBdidisr GraWnRhn} ﬁ&ﬁ@#ﬁ?@&w aftBfQhsforring
condensation resin such as polyester resin,
ol yur resj oxy resi.n, an arbltrary
E%@@ﬁm@iﬂﬂ t2 5unh asinG sfearate.calpumgstearate,

(rmononer, oligomer or the Iike) or solvent solution
sidrericentd, apdrihé SikalyolyhediogattdigidanefhctiesdBy bl zed

by heating), and then water is added so as to induce

AR TR oNEA SR Y (B b BlekPenrtytSo rptmR B harfisye,

a preparation nethod of aqueous dispersion of the
nobsyyrene partpdes; and  likey Wieqgiulrmedspaticlesprefrdily have a

prepared by polynerization nethod which may be any of

I@E‘ﬁivbl;%rﬂﬁb None
pol ya ditionis addlg%%ﬁﬁggﬂien g??%ﬁh %%%g%hég%%%n

iﬁ#%@gﬁkﬁﬁéﬁﬁﬂp|L;hgﬁlver'zed by neans of a

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 enlor 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 (T) 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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15 as nechanical rotation-type, jet-type or the |ike,
and classified to obtain resin fine particles and
then the resin fine particles are dispersed in an
aqueous nediumin the presence of an arbitrary

sel ect ed di spersing agent, thereby obtaining the
aqueous dispersion of the resin fine particles; (5) a
preparati on nethod of aqueous dispersion of the resin
fine particles, in which a resin, 20 previously

[F0eQ afoftdning of (ARG at t}%ﬁ%b g‘a E{%v@&héibe any

of addition polynerization, ring-op

polyne zati.on ol diti addi tion condensatlon

or con % Pﬁ%ﬁgﬁ% %%h%rﬁo yppegpatgiuriage of taner partwle
solvent, the k 87 ---- ----- e

@!&paamﬂmﬁmum, and therehy ithe &ficayasthds khba tf}ﬁéﬂ%t@uctam Wh.ll:h
m st to thereby obtain resin fine particles, and then

gqueousmﬁgﬁﬁrml q?%%%ﬁ’%ﬁggﬁ‘?erse&e rhesm fne

sel ect ed dlsper3|nq agent, thereby obtaining the
Retiedersmay deapdraemlas 62 fE6L A7f immap detitrekelsr. (1) addition,

5 preparation nethod of aqueous dispersion of the

tRS ki A pRAdsThES forkd 1200k Qa@]g?o%ﬁ% th mﬁfﬁnéhﬂfgéi due to the

pr epar ed by a polynerizatron net e any

of addl i on polynerization, ring-opening
Blﬂ‘&ﬁ‘i‘&?? %ﬁm“&gf%%ﬁ Fyhspauesy greceses ferpradneing teer
or condensation polynerization, is dissolved in a

sol venThe ibwin fimktmirticlds bairdingab Wid Hrxt biid S8Rin8GlsBekth
precipitation by addlng a poor solvent or 1™ coo |ng

B0f FlotRaRiahy Hp3) A1 BRE Y eidh i aaBbls o Toutig a1 pgueons

partlcles and then the obtai ned resin fine particles

dispermaypiar a% dqiepusmadiven usidupdy beselectdicfrpndsevaermdns

an arbitrary selected { dispersing agent, thereby

SRLALIRERY TR reSnaSy HRRE AP Be Wrotdior tﬁﬁhﬂoﬂa@ﬁc resin or

thermoset resin. Examples of resin fine 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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particles; (7) a preparation nethod of aqueous

di spersion of the resin fine 15 particles, in which a
resin, previously prepared by a polynerization nethod,
whi ch maybe any of addition polynerization,

ri ng-openi ng polymerization, polyaddition, addition
condensati on or condensationpolyneriration, is
dissolved in a solvent to thereby obtain a resin
solution, the resin solution is drspersed in
cogobearizeddi Exnmplasied vinyd sese oy (mehwmhc acid
sel ected dispersing agent, 20 and then the solvent is

FhitAdieRd clRBREEI (RSN IR dSd-LESTi8 Bd ester

obtain the aqueous dispersion of the resin fine p

él' cl esgﬁ_ga%a%go ratr on rregégglgq%]eaqu ou ggpolymes,

resin, 88 prevrously prepared by a pol ynerization

sqaeheﬁneuﬂmnﬁhmswﬂﬂmgmﬁnaﬂdnﬂmb@hk@olynerrzatron

ri ng- openi ng Polynerrzatron polyaddltlon addi tion

conde n ondensat |za

di sso%@#@ﬂ lglesr(cé) %%[ e&ﬂ‘x% Bral n ““f’“lﬁmeﬁ

solution, an arbitrary selected enulsrfrer is

contgatng ednomnmerchaving at lastomwdrongreansaturatedgroeps. i s

added to the resin solution so as to induce phase

I NVer §HR i e ther, Bk t
Hdvﬁ?%éﬂﬁaestﬁgzgluﬁw frB (@ d R Sups is not

aqueous di spersion o ne particles

Exa s..of tone ording.to one of the first and
Peee%rﬁ%g& mgy,be selaiad eramiingly | Benmplesaleusthi ch

i s produced by known nethods such as to

oiispetIhdad peldigrr datiaifisalfuite hiid @steg SRt ItrAg ol cthylene
gati on net hod, enulsion di spersion nmethod, and the

ok SRR b B SRR RIS e v 09,

-contarnrng conpound and a polyner reactive with the

nLérhexamesbioliacrdatey and tholilr.epare a toner

sol ution, dispersing the toner solution in an 15

aqueotf, Eeﬁrﬁggbggﬂﬁeéz&eff@m&@hﬁbagﬁremmﬁéM%ym

the acti
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 parl:rcle.s 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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gr oup- cont-ai ni ng conpound and the pol yner reactive
wWith the conpound to react so as to form an adhesive
base material in the formof particles, and renoving
the organic solvent. { -Thner Solution 20 The tiner
solution is prepared by dissolving the toner materi al
in an organic solvent. --Organic Solvent- 89 1 The
organic solvent is not particularly linmted and may be
sel ected acwdingly, provided that the organic sol vent
abhution théxeof g disper@eiddniagl aqueoimedivis ot ¥Rhra8HL6r a

di spersed therein. It is preferable that the organic

it Rt e, ol S Rkt A mrgragttro g posurcd

rermval from the solution or dispersion. Suitable
eblantipg thyf agueput dispersion ofithik evsin fine pactides; (Bmbon
tetrachlorlde nme thyl ene chloride,

gj richl or oet ﬁﬁf%ﬁmﬂ# [ﬂg‘?%% {%h%ﬁok@%&%fn%aﬁﬁgﬁé in which, in

E%{:hl or thyI i dene, net hyI acetate, ethyl acetate,
gﬁ?ﬁﬁ‘ﬂ @wdemmanmb ﬁel}ﬂlamat Feem,

[ ke Anong t hese sol vents, toI uene, xyI ene,

pelpanBandhishy, lof B Yebin g8 g,ﬁg@%

chl orof orm carbon tetrachlﬁ%rl de are prg]?era
furthernmor et h cetate pt ef er abl e. These
5 DEFDE: SpoBnt oSS eNE e oke) wv&weﬁawleannwmed

anmount of organic solvent is not limted and may be

taplesatiy beingdiquid) gk Peinktiquidigsdtehiairing 4hdrheh st is added

mass to 300 parts by mass, 15 nore preferably 60

8453 6 1o 0Pl B A Qo B sl RS BN, TR acl BLEL20L Y

dispersion 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
medium in the presence of an arbitrary selected dispersing agent, thereby
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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80 parts by mass to 120 parts by mass with respect to
100 parts by mass of the toner material. -Di spersion-
The di spersion is prepared by di spersing toner
solution in an aqueous 20 nmedium When the toner
solution is dispersed in an aqueous nedium a

di spersing elenent (oilspot) is fornmed in the aqueous
medi um 90 - - Aqueous Medi um The aqueous nediumis not

articularly linmted and may be selected from known
edzmumiuuen mﬂpeuyﬁdnarthe forins of doivastdo themby obbagh resin
corrbl nati on thereof these, water is particularly
t cul %?’Pdgtf’g té/\@;? provi %hc" Hat %ﬂtsg%gd{ﬁsn# sm%nean
WI t h wat exanpl es_t hereof include _al cohol, dine
AOHEAYSTR rresangm pbiaw prbiiragy saleqted gispersing agrat,

ket ones, and the Iike. Exanpl es of al cohol include

BBlaining Qhe B@Rus dRiRYLiSN Bf the)8&h., ﬁn%']ﬁlrhﬁlﬁﬁ (!;M<e
Exanpl es of | owner ketones i ncl ude acetone,

eth ket ong, he |ike.., These e u ed
oot Saucis AEPaelR it e Bt Bt ga@r@e@ whith o
toner solution in the aqueous nmedium while stirring.
ridtin, pretioaslyfpeepatied b agichmefzatirin pattodc which vay beuhg of

and may be 15 selected from known di spersers such as

URRE n A KBTSk pol 2SS, w0l ap. addition

di sperser, supersonic di sperser and the I|ke 0]
Beptinepolymengpatiane is digsolyaddher splvest, the

because it is capable of controlling particle diameter
oBfaihdiPredirS@RitSdi 8 subjected to precipitation by adding a poor solvent or

eooling after heating and dissolving, the solvent is sequentially removed to
thereby obtain resin 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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element (iilspot) to be wwthin a range of 2 gun to 20
pm 2" When t he hi gh-speed shear disperser is used,
conditions like in tating speed, dispersion tine,
di spersion tenperature, and the |ike are not
particularly limted and may be adjusted accordingly.
However, rotating speed is 91 preferably 1,000rpmto
30, 00Urpm and nore preferably 5,000rpmto 20, 000r pm
The dispersion tine is preferably O.Imnute to 5
Brevibasly pespaped B a Polystization théth8H SPRICA i®Mny of addition
tenperature is preferably 0C to 150C and norie
preferably 40C t o 98C under . pressure. General |y
pep PRSP & palyaddition, additaned out
at a high dispersing tenperature. An exenplary
wemddraation bneprdensxtis milymhbbzativie (s digsived iRG dobvenll @ thereby
first and second aspects of the invention in which

1S t . Loduei n hesi,ve base .
oBREh sxpRARE, 41 bbby BOGHE L BBRTER SRR i e rosin
the process in which toner is manufactured by
gPlydige; anyl thenaatoris added ite thesrestpabatinn sreah tormueghns

10 base material in a formof a preparation of an a
PAVRREHA biviliAda, nﬁig;@]ﬁlbﬂt'h&ﬁ]g%ﬂmogcﬁgg Hil'%gg gf :
di spersi on, an%ﬂ%ﬂtion of aqueous neg?u an %Rﬁ%ﬁrﬂmﬂ
rocesses such as synthesis of active hydrogen
Sﬁﬁﬁﬁgﬁ%aining conmpound and reactive prepol yner

t hereof or synthesis of active hydrogen

Cr oup- Ezamples digonanmesriics &nsheldfghd fike anfl @beriai®Bb@s of the

15 The preparation of aqueous medi um phase may be, for

EiRER A8 15 AR S hindsPd HediieV BETRIcR 32

added to the aqueous nediumis not Iimited and maybe
susnessea ralymeTdihen method. i emulsionr afmegition fefhod)y
mass to 10% by mass for exanple.
emulsion-dispersion method, and the ke, 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--

89
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The preparation of borrer solution may be done by

di ssol ving and/ or 20 dispersing toner materials such
as active hydrogen group-containing conpound,
reactive polynmer thereof, colorant, releasing agent,
charge controlling agent and wunnodified pol yester
resin, and the like in the organic solvent. 92 - -
R “Chese toner materials except reactive
pol ymer (prepolynmer) with active hydrogen

gr oup-Themrganit sejventip oohpankisylarly linided and dodyt lensbdettec
the aqueous nedlunrmhen resin fine particles are

A&%ﬂ%ﬁ#§§ase preparau g@“?ﬁ%y nayﬁw i%yge

t he aa s nedru hase together W th toner solutron
in.h df prprafeabieithaithepseanyo selyent 1s a
nedlunrphase The preparation of dispersion may be

voBhitilé fmail sobent Atisie iy hdikng ﬂﬁ\:ﬂﬁf &fledh thRGMNHNAY il R8ms of easy
(0]

prevrously prepared toner S tion in the prevrously

r ue nedlun1 hase ti
B Fm B Sl Re o6 st B0, < Srifabletgnmeten Berptmahiene.
gr oup- cont ai ni ng conpound and the polynmer reactive
xwletk, henzens rprwndemebleridg anéibgldne chloridzal Raticldonbetiiane,
crosslinlcing reaction, thereby formng the adhesive

EFERINEE e (REURIDIE ML Febfir oo

for exanmple, by (1) emulsifying and/or_dispersing t he
d&@ﬂ@@ﬁgwlglenat m@’rhxi@mtatm ebhyladesateomethyl k¢tone, e thyl

the compound (e.g. isocyanate group-containing

Siekind) B@HGhE T, ( Ao tHBE sAERAL folubRd yldhase
together with the active hydrogen group-containi ng

viparty Soshy oo gl Lt hblor Ryt buSRiore, sagpon

-contai ni ng conpound and the polymer reactive with the

tetvagidoride arepreferable and furthermore, ethyl acetate is more preferable.

These solvents may be used alone or in combination.

The used amount of orgamc 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.

90
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20. subjected to elongation and/ or crosslinking

reaction in the aqueous nedi um phase; (2) enul sifying

and/ or di spersing toner solution in the aqueous

medi um previ ously added with the active hydrogen

gr oup-cont ai ni ng 93 conpound to form a di spersion, and

then the active hydrogen group-containing conpound

and the polyner reactive with the conpound are

subj ected to el ongation and/or crosslinking reaction

I. __medi um phase; (3) after adding and

m X1 ng toner solution in the aqueous nedium the 5

acti ve hydrogen group-contai ning conpound is

sequenilbapayeaydaedivheisaob padicudarly bmitod amd may be selected

di spersion, and then the active hydrogen

oY Rnéen hiddiinhe ﬁH&%;imaﬂﬁq ! inat

with the ?%%poungwgfgpgg%?écte to e*%ﬁ%%%ﬁ%@ggn or ton
osaiig&%gg reaction at an_interface of dispersed

Eé‘?w I » FRT Spmadiclarlypmierablase. 1n the process

(3), it should be noted that 10 nodified pol yester

resi n The patdeneriblabdiverdtas erpaatckelyIinkaL 9refided that it is

manuf acturing toner particles, thus it is poSsible to

tesconcent ration adi ent .inp t toner ]
HSRAEE R ur SR B ied e eheth e aloBhot Bipesmibmpnide,
base material b enul si fying and/ or dispersing is not
befrativelo Emyﬂalﬁ;m olves) lower kefgndseamdifhediled 15

accordingly wwth a conbination of active hydrogen

i 1 pepleR onASRIRRUA AREhf Rl Rt Fryool and

refera from10 m.nutes to 40 hours and nore
ﬁ?“glﬂé%r a nasgnolude geptane, mefhyk efbyleetone, and

reaction tenperature is preferably fromOC to 150C
dadilapre preferably from40C to 98C. 20 Asuitable
formati on of the dispersion containing the polyner

reacti with active hydr.ogen,gryup-containi ng
conpou E%thﬁ Yeed, @%%%%%Mh%m%d%’

It iz preferable to disperse the toner solution in the aquecus medium

=

while stirring.

The method for dispersion is not partieularly imited 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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gr oup-ont ai ni ng pol yester prepolymer (A)) in the
aqueous nedi um phase is, 94 for exanple, a process in
whi ch the toner solution, produced fromtoner
materials such as the polyner reactive with the active
hydr ogen group -containing conpound (e- g. the

i socyanate group -containing polyester prepolyner
(A)), colorant, releasing agent, charge controlling
agent, 5 unnodified polyester and the like that are

added I'_F‘% t he a%eagu | um pﬁagte ang | éperg :jﬁ?hwbﬂ:m

hear force. The detail of the dlsper3|on process is
Bdime sRreferahlx Q. Lininuge Py R e e Ratch gethod.
di spersing agent is preferably used in order to

FieadispdrEon ta@pehEias i iprefeAiRFENC td PHi°Cli@heieSpreRiriRg

fromtoner io solution) and sharpen the particle size

whi |l e obtaginin ede ned. shape of
4G PR S Prorien, Centratiy rpp kS, e dapsic figtore

particularly limted and may be selected accordingly.

efsdypamredofutoitsplghi digpergeng tenuradres ur f act ant

wat er - i nsol ubl e i norgani c di spersi ng agent, polyneric

B1 o o) SEmt oty GRAi bitfece o Bue AR Booltind o Ha e

surfactant is nost preferable. Examples of sur f act ant
endl agprea of tha invertionin whighitensrds mandstared by
noni oni ¢ surfactant, anpholydc surfactant, and the

bRl mtbARl ia asﬂdhh%ﬁgﬁﬂidéa’iﬁ ueaﬁlbed below.

al kyl benzene sul fonic aC|d g3 0 salts, u-olefin

ISiuL];OT ﬁl acid salt hor| CHE'%{-EP&E’Y and t Esim

fluoroall group IS preferable Exanples of anionic
bese f:atbﬁmitnlaimm of phxtizieaad pydpagaidorpof exchditteus medivm phase,
f 1 uor oal kyl
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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N 856 ---------- - - - - - m- - eee ---
carboxylic acid having 2 tolD carbon atons or netal
salt thereof, disodium
perfuorooctanesulfonylglutanate,

sodi um 3- (onega- fl uaroal kyl (Carbon nunber 6
toii)oxy)-1-al kyl (Carbon nunber 3 to 4) sulfonate,
sodi um 3-tome ga-fl uoroal kanoyl (Car bon nunber 6 to
8)-N-ethylam no) 5 -1-propanesul fonate,

fluoro Carbon nber 11 to 20). car boxy id or .
metal Ghe mtenials sk geaciaye p@aﬂ%ﬂﬂ th active
13) carboxyllc acid or netal salt thereat

fAendidgearsrahiypdritaaihpenmwadiey mdy be addsd snd hlendsd acih@ or

netal salt thereof, perlluorooctanesulfonic acid

ok AERe R S Fen resin Bprstinlrr P deing fimrsa oy the ameous
am de, perfl uoroal kyl 10 (Carbon nunber 6 to 10)
amedivmda;the epnesypmedive phyisa preparation sk they may be added into
perfluoroal kyl (Carbon number 6 to 10) -N-e

Ry haubol8 e dj @ yHale Sther m&&%&&m&a@%ﬁ%ﬁ@k&ﬁhmb

nunber 6 to 16) et hyI phosphate ester

s,.of commercially, avail abl e surfactant
ngg%dﬁﬁﬂyﬂflltﬁ%%wm m}ﬁlﬂ&fﬁe Bunion S 111, S 112
and S-113 by Asahi dass Co.; Erorard FC-93, 15 FC 95,

FC- 98 Thd piépakdfinhyf Sispict06M0 Mlﬂ}:ﬂ&ﬂ’fﬂuﬂ}ﬁ nﬂﬂm}‘ﬁﬁg
and DS- 102 by Dai kin Indust Fll?dgﬂs Lt d. l\/bggf ae F-11

191 812 - 833 Dai on, |
EniAR et o RibioGal kEongid it Enlton Rl dheR0o sl
112 123A, 123B, 306A, 501 201 and 204 by Zbhchem
prenared eq@eous mpBdiun gbase F-Alothedinie pleoubyifyiiegandor 20
Exanpl es of cationic surfactant include am ne salt

&%E:Eﬁﬁ.ﬁé the acﬁH@h?ﬂﬂ%Bg ﬁﬁg@%&%ﬁﬁk&&%ﬁﬂ&%ﬁﬁtm M fmer

the 11 ké. Exanpl es

reactive with the compound are subjected to elongation and/or crosslinking
reaction, thereby {orming 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
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salt surfactant -include al kyl anmine salt, am noal cohol
fatty add derivative, 96 i polyamne fatty acid
derivative, imdazoline, and the Iike. Exanples of
quat ernary ammoni um salt surfactant include

al kyltrinmethyl anmmonium salt, dialkyldinethyl
ammoni um sal t, al kyl dunet hyl benzyl anmonium salt,
pyridiniumsalt, alkyl isoquinoliniumsalt,
benzet honi um chl oride, and the 5 |ike. Anobng these,

Qe RDloT A% DlsBer e aRfll (RBA Yhe aaﬁﬁd;ﬁ@%erﬁg% tertiary

al i phatic am ne acid having fluoroa

al i phat| c _quat er nar a niymsalt such as

CRODTRBHBHTHE SO TR AP HiRA T BoF saasfive with the conpound are

sul f oneam depropyl tri met hy] ammoni um sal t,

sudjerdéd troelonpa e hnd/ob eRzeliokingFeafticH irfthe %mndia Peditim
i ke. 10 Speci

salt, imdaanliniumsalt, and the ific

TP 508k SO Rt Bl G i i pesip piion, the

Sumitono 3M Ltd_, Unidyne DS-202 by Daildn
aohggdwdregen group; covgairgdonipab6l iasdqbe82dlsoydded thereto so
Dai ni ppon Ink and Chemicals, Inc" Ectop EF-132 by

adi 3 = b .
T O o UabRABIGh, KL (R S YR ot Eftry g

am de derivative, polyhydric al cohol derivative, and
PRIORPA AT REEe FeaghR STilh e GuppaIcave Sublteibto

al ani ne, dodecyl di (_am "oethyl)gl _ _
e hgh S MBS BRASE "G b RO W), ALE0tad BELS 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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trlcalelun1phosphate cal ci um carbonate, titanium
oxide, colloidal silica, { hydroxyl apatite, and the
i ke. 97 Exanples of polyneric protective colloid are
acids, (nmeta) acrylic .nononers having hydroxyl group,
vi nyl al cohol or esters thereof, esters of vinyl

al cohol and conpound havi ng car boxyl group, am de
conmpounds or nethylol conpounds thereof, chlorides,
nmonopol ymers or copol yners having 5 nitrogen atom or

It EerMIE] 4 BrodeSd WhEHEYe R &pﬁt{&ﬁ}}}%ﬁ & from toner

cel |l ul oses, and the 't ke. Exanple acl

acrylic acjd, yllc aci d, . a-cyanoacrylic acid,
%‘%Qﬂ&ﬂ%&gﬁ erreactiye sath thrachv g aci d,
I fumaric acid, malefic acid, maleic anhydride, and

gheg-idetainif EX@PPLRS (k. ey aB e ko p*RALRIE polyester
havi ng hydroxyl group include B-hy roxyethyl

gﬂrgﬁ@%lgﬂ‘@}-hy rox%//d?% neth cryl ate, Owaropw

y- hydr oxypr opyl acryl ate,
ynn;adﬂiﬁci//m Ipesienenddbe liketthat aredisesloe® ahyir diyieraplin the
acrylate, 3-chloro-2- hydroxypropyl nmet hacryl at e,

g#%%%%{gﬁ%g}yco mngﬁgt a%guyﬁelc em?ﬁw F%elﬁpr?meclb}'

%pryllc ester glycerln nnnonethacryllc ester,
SAF POl Thedpfaihpbidie disprmsiop procerstih ag descaiticdeabovand

the Iike. Exan'pl es of vinyl alcohol or ethers of vi nyI

al cohoWHehGirdpgrivi lﬂ!dperélﬁh ha/lijsﬁh%i% a{én‘i!ﬂ ﬁztféﬁé'b
ether, vinyl propyl ether, and the 20 Exarrp s o

ers LN cohol and co vi_n boxyl
§ %b\f“ RS ‘?IEMEF%P% roRp tapeT
butyrate and the |ike.
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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Exanpl es of am de conpound or nethyl ol conpound

t hereof include 98 acryl am de, nethacryl am de,

di aeetone acrylic am de acid, or methylol thereof;

and the like. Exanples of chlorides include acrylic
chloride, nmethacrylic chloride, and the like, 5
Exanpl es of nonopol yners or copol yners havi ng nitrogen
atomor heterocyclic rings thereof include vinyl
pyridine, vinyl pyrrolidone, vinyl imdazole,

carbpavlis ecidhiang Ed:al@ perhopjadoms oampttad saft thercof, disodium
pol yoxyet hyl enes i ncl ude pol yoxyet hyl ene,

Refli S ¥R YIRS pTRPA AN ShAMhE B oA lmmrﬁfﬂ' Iyl (Carb
pol yoxypr opyl ené %Ikylanine, 10q%oF§%xyet y en{eﬁII o

al kyl . am._de, I ypropyl ene al kyl anj d

B G e A b retmere & ol et cne

| auryl phenyl et her, pol yoxyet hyl ene stearyl phenyl
sediven-3-{polegafiaihylkae neyliCabophamibeos te 8)- Nastiyldifino}

i ke. Exanples of cellul oses include nethyl

_cel e hydnyyet hyl el lul os dr pr ..

E B B3 B ot Cbo R iher HCls O B acid.or
di spersion, a dispersing stabilizer naybe enployed as
m@ags@athereiﬂa perfleproakiyH§ashabnbinber Tits,13) carbexphiphed or
aci d-sol ubl e or al kalisol ubl e conpound such as

rf@hf kPR éﬂﬁr aﬁ%y! ' i ;
stabilizer ?gBenp O(:)rye ) %ﬁé%u%u%g%hatl?l S %ﬁnggadvﬂerd
b ci.d such_as hydrochlori¢c acid, and then washed
mgtahsalk tharoat pedlisrperdanesublonig acid disthangkamidey be
renoved f omparticles. In the preparation of

Ntpsgigd N-{@hyarosgédiyperfi@irobitaneh i igal 4 didedpetRioroA Wyl
| k+ngreacti on maybe enpl oyed as necessary. The

ER R Imbs: 6 L910) S.gu?fnnﬂamidepmp}rltrimethylammnnium salt,
perfluoroalkyl {Carbon number 6 to 10)-N-ethylsulfonyl elycin 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,

96
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s exanple, dibutyltin laurate, .dioctyltin |laurate, and
the like, The organic solvent is renoved fromthe
obt ai ned di spersion (emulsified slurry). The renoval
of organic solvent is carried out, for exanple, by the
foll ow ng nmethods: (1) the tenperature of the

di spersion is gradually increased, 5 and the organic
solvent in the oil droplets is conpletely evaporated
and reaned (2) enulsified di spersion is sprayed in

?oﬁ{/ent i's o }Rﬁl %ﬁ%@r&# nsgltﬁbhﬁvor%%%@

oil droplets to farmtoner particles, while aqueous
L gk Gl b ] @Jewﬁmﬁanemqudaaui&yttmmthyl ammonium

si mul taneously. 10 The circularity of the toner ran be

hemadrins! falﬂ:ﬂ&hﬁ'é&hﬁ?ﬁ%ﬁ% ﬂguﬁ&fu%fsatt

this renoval of organic solvent an

remqvi.ng the |.vent. Wen the renoval _of the_ sol vent

Pgﬂngtfﬂ%&sﬁﬂﬁ'é Fﬂlﬁtﬁmwﬂ@%ﬁ bseaefhenive shlaride, and the
perfect sphere and the circularity increases to 0.980

like.moAmong\these, phefesdbls ekf@iples 428 Drih AR s8R RHS tertiary
and t he rem)val of the solvent is 15 performed W th

| rregu %#'e“ gﬁtﬁﬁﬁw@a@e gﬂﬁ%’%to

0. 960. Wen the errul Si f| ed liquid, obtained after emnu
aminorgom et snk a perdlusraatlkyiCanbamgnender Gegi0m  and
further by being subjected to an extension reaction,

e 019“5’%“51?%%”%&“# 2 1 ettt

urlF{g:Pem) f the solvent 20 it _is possible to
ISW oridle, Falk, imidgeolyriuol sdb and thedie.

This is consi dered to be attained by occurrence of

Spe ciffice=hiplek a6 nahikiaally v ARHL Prétiuct Mm&mn@ 121

abrupt renoval of ethyl acetate contained therein,

A P80 SRR S 082 5520

by Dailan Industries, Ltd., Megafack F-150 and F-824 by Diainippon Ink and
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.

o7
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solvent is within one hour. If the time is one hour or
nore, pignent begins to aggregate, leading to the
reduction of volume specific resistance. The

enul sified dispersion is sprayed in a dry atnnsphere
and the s waterinsoluble organic solvent is

conpl etely evaporated and renoved fromthe ai
droplets to formtoner particles, and sinultaneously,
aqueous di spersing agent can al so be evaporated and

r emov Bstampdeesigidlymetib pretoytiod Hlkid afeadids, dmethlagiyliche
di spersion is sprayed nay be a heated gas, such as

air. nitrogen carbon di oxi conbus
e VR b R P L Aol et S, phtege of
poi nt of the solvent having the highest boiling point
vufyl aleheband ntwposed havihestarbdxd igmend, remideenopaihis ar
spray drier, a belt drier or a rotary kiln can

par¥#@ﬁM$g$§ém§?%%¢$%utlon %J#lng gﬁﬂi3|¥f%g§¥on aH?ﬁﬁg
di spersion is wde and washing and dry treatnent is
nitgpgancatopy or helemavghe n@gpéhﬂee? @obyoxget )iqr@nes, celluloses, and
di stribution, the particle size distribution can be

tid kst ed by classgying into desired particle size

di stribution. Cnce organic sol vent is renoved, toner
parti re f Ube t poner articles ar ) )
thenpfﬂé BRRleF wPth A hiﬂ’(ffl"(‘_ffey ind@Gifle PratBacelig  acid,
then Inner d maybe classified as necessary particles
eBpencicashe facdit tapansmetlercrdiampid, it@éniaracid; derotdnic arcid,
onedecan by cYcl , ter, or centrifugal separati on

ﬂkﬁ%@?%é??%ﬂﬁg#ngﬁgggﬁ%%%# bn nay%gk%grrled out is

after toner particles are obtalned as powder by
dryi nlsxamples of {meta) acrylic monomers having hydroxyl group mclude

B-hydroxyethyl acrylate, B-hydroxyethyl methacrylate, B-hydroxypropyl
acrylate, B-hydroxypropyl methacrylate, y-hydroxypropyl acrylate,
y-hydroxypropyl methacrylate, 3-chloro-2-hydroxypropyl acrylate,
3-chloro-2-hydreoxypropyl mathecrylate, diethyleneglycol moncacryhe ester,
diethylenaglycol monomethacrylic ester, glycerin monoacrylic ester, glycenin
monomethacrylic ester, N-methylol acrylamida, N-methylol methacrylamide,
and the like.

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
graup include vinyl acetate, vinyl propionate, vinyl butyrate, end the like.

Examples of amide compound or methylol compound thereof include

98
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101 6-The obtained toner particles are subjected to
mxing with particles such A as colorant, releasing
agent, charge controlling agent, et(-" and nechanica

i npact, thereby preventing particles such as rel easing
agent falling off fromthe surface of the toner
particles. Exanples of the nethod for inparting
nmechani cal inpact include a nethod in which an inpact
is inmparted by rotating a blade at high speed, and a

| . : maat e i Doy .
t he %q?(lgg ig%?n ci es Into a Eﬁegﬁ-ss%eea ?i%@\?ﬁ’é}%gﬂ&h%ﬂ
cel erat abgghiqge speed of the flow so as to nmake the

greph pud ash with each other or to nmake the
conposite particles to clash 1o with an inpact board.

Exanpl Exafipleeofictoriiaalifyiade herylzWhibritd, Madhas ('inc chloride,

angm || by Hosokawa M cron Corporation, nodifieé

L-typem |l by N ppon Pneumatic Mg. Co-, Ltd to
ajé‘g)r‘g%ggebrushi ng air pressure, hybridization system

by Nara Machinery Co., Ltd., kryptron system by

Kawas aExaispirsyof herdgelymes, orldgolymrns baadponipiiita Giom or
and the like, 15 The coloration of the toner ad=ding

R T el f%@?éﬁhﬁf’ﬁé e, viny]

sel ected axca ing For exanple, the coloration is at
lgnethylenedimuges aushths toner, cyan toner,
magenta toner and yell ow tenet Each color toner is

obt ai NEgample=aTRbBRkIALSiohes $haGLS ﬁglﬁrhffetﬁ?ie%?m to

be contained therein- It is preferably =~ 20" a col or
B SRS e g S KRB oS et i
polyuxyethylene alkylamide, polyoxypropylene alkylamrde, polyoxyethylene
nonylphenylether, polyoxyethylene laurylphenylether, polyoxyethylene
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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one of the flrst and second aspects of the |nvent|on
and further contains other appropriately selected
conmponents such as the aforenmentioned carrier The
devel oper ran be either me-conponent devel oper or

t wo- conponent devel oper. However, the two-conponent
devel oper is preferable in terns of inproved life 5
span when the devel oper is used, for exanple, in a
hi gh-speed printer that corresponds to the

exampd; diteryltof lanegtediostyitor lamratepant teddei ng speed.

The one-conponent devel oper using the toner of the

i nven R Béten lb@é.ﬁuéémﬂ eg%ha{rﬂgvn A emulsified

particle draneter after toner
oner f|hn9m atq the deveIoprng roIIer or the fUS|on
Eiﬂm' apngvalinl omamicsalvent 1scaried oup forrsamule. by

redu0|ng toner | ayer thickness are absent, therefore

Mlldwingindhodx (Blthe Bimpadndred? b IRNERAII8 T ARG Théteased,

and i mages over longterm use (stirring) of t he

- 55118 3B s g s o TR P e EhtogBODHEA BRY n

the toner particle dianmeter after toner inflow outfow

removet: (2)emedifod digessiom ixkpirieedaincedivertimoaphire taald| the

devel opi ng 15 property can be obtained after stirring

sl PN\ e Dbt R o PR o BRI P rep Vo from the

carrier 1s n par I'cu

sel ected aeoordingly. It is preferably the one havi ng
drepletstadienn tonea paricless wihile|aqyepuscdispdraiggiagentisevaporaled

material. 20 The core nmaterial is not particularly

anldFeh@dedsithulihehaalgel ected from ]Jrmown materials. For

exanple 50 emul g to 90 enulg of manganese, strontium

rrat er| é:‘m‘alﬁd{ alﬁ'g b?rra anes na”%rnoﬁ'li%r}] Mm'\[/‘%%hﬂfﬁq“jd
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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are preferred. H ghly magnetizable materials such as
iron powder (loo emulg or nore), nmagnetite (75 enmul gto
120 enu/g), and the like are preferred in terns { of
ensuring appropriate imge density. Wak magneti zabl e
materials such as copper - zinc (Cu - Zn) materials
(30 enmulg to 80 enulg) are preferred in terns 5 of
reduci ng the inpact on photoconductor where toner is
form ng a magnetic brush, therefore advantageous for

SERRP P RS B bt B S e, ol B sy P ApPovIng the

average particle dianeter (Ebmel) of the core

pelvent; is| witkinpmef lneb| If the thne iso@0hownemindreypigment begins to
preferably 40 pin to 16 10011m Wen the average

OB e 0 T kR oF Y LR S it Do

in the_ carrier particle size distribution increases
wher eaSDPresR gt dispension J5aFPrayed ideerdrysagnosphetd and the

in the carrier scattering. \Wen the average particle

diagrrangsluble oFpasc faaaaentlﬁqmﬂn%l@mfy dvap6Fatss ahd $oinBeed BY¥m the

be caused due to the decreas speC|f|c surface

ane f or for oIor e .havi ng many

&) ‘T%BPIB ?%%”’?% Beftislthy eg“%l&r §augons dizpersing
particul ar may be insufficient. The resin material is

agentpan alsodiecviapotated ded randvedny Ceaerdlyeteally at@@phere into
known resins accordingly. )ten‘pl es of resin materi al

reS|nﬁﬁ%é¥%gena ébqéﬁh es Eyhﬁtgg EEO| StyreQEhﬂEEﬂ

pol ycarbqnata resin, polyethylene resin an nyI
FaTleR idexide oF ombustion ki pertiula mmgﬂelﬁws eqted above the

pol yt nfi uoreethyl ene resin, polyhesatluonpnpyl ene

Eiilhg poih 4f SRNDINHE hiviRls th %ﬂ&ﬁﬁﬁl&% ﬂ%ﬂ‘éﬁ 1 bised.
nonomner , copol ymsrs of vi nyI idene flu Pbggié an |€r%q/:{
Al S%%H’&me n r‘gﬁjlyarre ﬁlr:rasyu 1'l a i:'eelr rd rr{%r aor]:}tary kaln can

provide toner particles with intended quality.

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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tetraat ! uoruet hyl ene, vinylidene fluoride and non-

| uori de nononer, silicone resin, and the |ike. These
may he used al one or in conbination. 5 Exanpl es of

am no resin include urea-formal dehyde resin, nelam ne
resin, benzoguanam a resin, urea resin, polyamde
resin,, epoxy resin, and the |I|ike. Exanples of

pol yvinyl resin include acryl resin,

pol ynmet hyl netacryl ate resin, polyacrylonltrlle resin,
pol yvirhd u&ﬁ%@wﬁm@ﬂ%@&%ﬁﬂ% wihigarticles such
ponV|nyI butyral resin, and the Iike- Exanples of

styrene r.esin in Iude 1o I gégrene reain, .
%é?% aﬁ%ﬂwﬁﬂeﬁrﬁ? , nfeetcy pad msehapcal;

of halogenated ol efin resin include polyvinyl

1aiaot, ithereby previehtink ipe eticléxaudhl e e b sing olgyetstbling ¢fffrom the

i ncl ude pol yethyl eneterephtal ate resin and

et e alate resin, and the Iike. The
ﬁg@*%g %@g?m%H¥"§%%§aln, for exanple, conducti ve
powder, etc, as 15 necessary. Exanpl es of conduc ive

powderE:iammLcm@f thre tzdthed fodtempactmdbmebhaoke] impatctmichade a
oxide, tin oxide, zinc oxide, and the |ike. The

%%%fbg?lgbl y I%J?m or Iessi % the a g:rb%&eé e'ﬁm':la
%gggter nore than, 1m controlllng electrlc I,
H Irggact & ipparigd bpimiuchgdn miagtpartitesdato a

formed by, for exanple, dissolving silicone resin,-

i gl shoedall RPhid BtcelePaldh £ Piad §pedd 6PfHe Miflv SPAd ol BAke the
uni formy applying the coating solution to the surface

S s P e ol
i mrer si on, spray, and brushing, etc. The solvent is
'wmhapgTES?yMunLyEhaumkwh&ﬂmhmﬁymﬂﬁmabhmsudﬂmm&mdana
;z;i;;bwlimmkawajdhnnlCaqxuaﬁmn,nmdﬁhdl1ypeuﬁﬂhyhﬁppun
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 1 at least one selected from black
tomer, cyan toner, magenta toner and yellow toner.  Each color toner 1= obtained
by appropriately selecting the colorant to be contained therein. It is preferably
a color toner.

{Developer)

The developer of the invention at least contains the tonar according to
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Exanpl es of sol vent include tol uene, xylene,

net byet hyl ket one, net hyl i sobutyl ket one,
eerusol butyl acetate, and the |ike. 5 The baking is not
particularly Iimted and maybe done by externa

heating or internal heating. Exanples of baking nethod
i nclude the one using fixed electric furnace, flow ng
el ectric furnace, rotary electric furnace, burner or

m crowave. The content of resin layer in the carrier

[ 1% b to 10. 5. 09 mass. \We
ope BE e8P hnke Rocfid Lo PG 06 Feohfiop abd SR2thT ibtadgg olber
not be formed uniformy on the surface of the core
appmnratelyselcicd chwpnoends sheinas theGtfoipynemiioned tiiere SThe
| ayer may becone excessively thick causing granul ation
[ Iy S

TSGR AR o o e s e G0 Bbhdt i¥eloper.

-CO nent devel oper, the content of the carrier 15
' %%ﬁ%mwt%m@ preferable ipdermheof impryved life
limted and nay be sel ected accordingly For exanpl e,
&fen wbibh €l dévlapee iLaal for BRample fﬂiéﬁjg}&p%é
and nore prefer{g{aly 93% by masg to 97% by n%%”sbm'ltghﬂgﬂﬁf
dn9 ratio, of toner to carrier, of the_two-conponent
SRS R i e Iprovement of ceoopt mfarmation procassingspeedy
toner relative to 100 parts by mass of 20 carrier, in
gener alThe Firecaepeionp devalbpdrhmingbhe bl thoirarendo Behibits |
toner according to one of the first and second i

3 ' ' ent ~off s

RIERE! Satln i thd KB bARAE IS B P ThodgeloRfilow, and the
therefore it _is capable of firmng excellent, clear
iangr ELP%@ (B dexeloningralles on thefweiop. of Wner gotatheppembérs
the invention nmaybe suitably used in form ng i mages

bychvasTilofs: for RdlutROQIa AR i kiR D H AWM heb bR fdviding

magnetic
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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5 one-conponent devel opi ng, non-nmagneti c one- conponent
devel opi ng, two-conponent devel opi ng, and the |ike.
In particular, the devel oper of the invention may be
suitably used in the toner container, process
cartridge, imge form ng apparatus, and inmage form ng
met hod of the invention as described below 10

(" I'bnercontainer) The toner container of the invention
conprises a container; and the toner according to one

. _ ;
FIBrrbir SH:FeH\}g F:%gr@ﬁﬂalﬂé? BREESale bt fs hﬂﬂ?&fvﬂ@ﬂlﬂﬂ emuwp

b
and/ or the of the invention con

therrELn The co neERMBﬁHFQHI :f grl yu%b@%pggﬁggem

exanples of the contai ner include one having a toner

of enguringes piropikiaaichage depsityl h Vi @agiatnblomnididy such as

not particularly limted in size, shape, structi+re
ol Ry S FB a3 S50 U ol i

preferable that a spiral ridge is fin=ed on the 20
of pevbicing the dmpaciiveh pﬁ@n@mdmamm ediere e st Blagnetic

towar d di schargi ng end when rotated and the splrw

” %%ﬁrggﬁv t he toner cont %yl neE g'OYlgg S not %hﬂ

particularly |jmted and 107 5 preferably being
6H£¢P?HEWFHPBte For exanple, resins are
preferable. Among resins, polyester resin,

pol yellhela@Beagegsirticle A @tep fhene aﬁ'@&g@partﬂﬂ& YN ®)

resin, polyvinyl chloride resin, polyacrylic acid,
ear bonat S resi ol yacet al si,n, ,and
of e PR Bl 6 BRePiane 0 wiatp iRl SR e B to
invention is easy to preserve and ship and is
100 pm.

Evhgnthearenwgpmr&dedﬁﬁnmmrﬁmhnneawuugepaﬂ@ﬂedﬁnme&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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handy It is suitably used by bei ng detachably nounted
on the process cartridge, inage farm ng apparatus,
and the |like which are described later, for supplying
toner. (process cartridge) 10 The process cartridge of
the invention at |east conprises a latent i {

el ectrostatic image bearing nenber for bearing a

| atent electrostatic inmage and a devel opi ng unit for
devel opi ng the | atent electrostatic i mge on the

I ag

élzg%g]%:per an lﬁﬁ[jhé ll1El'lcorrrﬁlas ar gr&g&ﬂﬁw &whdem
un| developlng unit, transferrlng unit,

jﬁ@?ﬁPﬁgﬂ upride, Mwuwmrqﬂm ts

sel ected acoo | ngl y. The devel oping unit at | east

deirhhioiSe thylhas ]pmer@qﬁoﬁda%df@hﬂcﬁﬁé}auﬁm&@hmem
toner and/or devel oper df the invention and a

de [ mer far. carry and trnsfe_the toner
g%h?ﬂgg eﬁﬁf‘“@‘ilﬁ'ésﬁ#ﬂ” 18&9 Oeont ai ner
and nma urther contain a |ayer thickness control

menber pdestfiaotih nepin helud2Oirehiferonddshyale reginl imethmine
toner | ayer The process cartridge of the invention may

%ﬁﬁgﬁ%ﬁgﬁ%%ﬁgppara l'%glréﬂy%% O%We‘apgﬁ'ﬂmmmme

inters and is 108 1= preferably detachably nounted
+ hxamples pEppriayhmpm incdage ared esinfpolimethylmetacrylate
i nvention, which is descrlbed | ater. The process

eeuii FjollgeryThmitrile eataée Wﬁh l]res

phot oconduct or 102 c arglng unlt evel opl ng un|
%WT gl'lé'yglsg'lalggﬁlf h&-glgie %%:— ! ept}r[agg revEngS m%i]ude
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
paﬂmﬂedﬁnnekuisaunethaglpum:mmmnﬂﬁngekmni:dxeﬁshuunxnayhe
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.
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In this process cartridge, plural constituent

el ements, anong constituent el enents such as a

phot oconduct or, devel oping unit, charging unit,

cl eaning unit, eta, nmaybe constructed as the process
cartridge and this process cartridge is placed onto
the main body of inmage form ng apparatus such as a 10
copier and printer as detachable. FTG 21 shows an
exanpl e of the process cartridge using a
Exsmplcnpfapphicatiteyektheel indiide hmmiersient speay, and bpashihgetc.
sane configuration and effects as those of the

PLOCG correséoﬁ%ﬂwhm¥ggh§§ﬁ%ﬂfﬁgﬁse%ﬁg&gi?%Fnﬁnﬂy

15 In the jmage form ng apparatus co rising the
cahert wgludsitokagae, Fyianen etone,
phot oconductor is rotationally dr| ven at a-

bl Ry RBkia e, afR R ikd he

phot ocongtctor recei ves vnifnrm charge of positive or

negati edet erm ned pote al_ froma c ng unlt
in théﬁﬁ‘?&%ﬁ% mﬁ#ﬁéﬂ@ ﬂétﬁd@@ﬂb%gﬂm gxernal

exposure |ight from an i mage exposing unit such as a

heativg oekpersial hostivik. | Frinpgleaaf bakivtl inbtisnd iatl@de the one using

el ectrostatic images are sequentially formed on the

SR et olS, APhESRRCh Shon, RS, AR el tyrmer o

devel opi ng unit, developed 109 3 3 toner inages are
oyemeetyel al |y transferred on a transfer material by a
transferring unit, which is fed froma paper-feeding
part Wi m,eglgl]g‘%@qﬁ % aTo S
uni t Jgglt}as t%E mat ch t’he rot ation EH%EME%M to
E]?/o nmmduct The .tra er mat eri al having

5 PEEs e ViheRES lpss 4P by mass,dhe ren layer may »at be
t he phot oconduct or, |ntroduced to an image fixing
farmied, urifaeimly 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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-i-mages are fixed, and printed out as a copy to t-ﬁe i

out si de of the apparatus- The surface of the
phot oconduct or after inage transfer is cleaned as a
result of renoval of residue toner remmining after
transfer, further discharged, and then is used for

image formng repeatedly. 10 (I nmage Form ng Appar at us
and |inage Form ng Method) The inmage form ng apparatus

of the invention contains photownductor, |[atent

alintrhost yiratdrealiilityg ehérefofe MY Bigablddsl Rir@Phd BxdtMihe, clear and
transferring unit, fixing wunit and other units such

s +di sghar.gi ng unit | eaning unit, recycling unit and
%gﬁ?hggﬁ%ﬁg?g%%ﬂﬁgL ary. 15 The i mage form ng nethod

of the invention include |atent electrostatic |P, wag

i mage Whedevejoparel hoipvantion maydeatitablydusel is (hrédinp $mages

such as discharging, cleaning, recycling,

S R e L L

by the image fqorm ng apparatus of the invention The
PEE eponet develppiggon:magagiac snawsimppneny develomng.or ned
by the latent electrostatic inmage formng unit, the

- ebi@ Phricht @eVelBRInR CARD FHERSk DY 1 PEreHeNEl AR drbgrﬁ}gp £ of the

the transferring may be perforned by the t rring
unit.. and the f. rin e 110 perforned by the ,
Vg Aot B il Fr o o {RIPFREE CByridEmdmage
units respectively. -Latent Electrostatic Image
feoming gppard s hnd imbreftirmisg atetltod dfabe ifvehtibi @s dedirbed
The latent electrostatic image fornming is a step that

[,ﬂ[,g_s a latent electrostatic inmage on the
phot oconduct or.

(Toner container}

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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| atent electrostatic inmage bearing nenber (maybe
referred to as photoconductive insulato? , photoea
nductor”) are not limted and may be sel ected
accordingly and it is 10 preferably drunshaped. The
materi al s thereof axe, for exanple, inorganic

phot oconduct ors such as anorphous silicon, selenium

organi c_phot oconductors such as pol ysil ane,
I-‘;ml% emiengenaliinaccurate| | Kor ex@mplbeweineaampraferable,
anor phous silicon is preferred for its | onger

B U L S R s (s o

be referred to_as "a-5i_ series photogcondyctor"). having,
BR emwbrwldlﬁme yagyky; aqe golycarhonatgeesin,
on the support by coating method such as vacuum

AR esid, ipalyacotpl ks, ke, thi: Sike phéhidisrableder no- CVD, _
phot o- CVO, plasma-CVU, and the |ike, while support is

bei ngheated at. 50C to, 400C, ..ma be ,used. O these )
coat | TS ToEHRLIRTE A The ByEReiR L Y WP SR ARG gadis
is 20 forned on the support by deconposition of the
hamdgr i Ihlis gasabiyustd Bcheing detmnhably maintédken engipesmsge or

m crowave gl ow di scharge, is preferable. Exanpl es of

r}]ﬂﬂdlg@ﬁﬁﬁgé Mﬁ&i‘fn ). Qfatﬁ.gl QA TRe @ﬁﬁ %3]’1 L}ecc?e[%cﬁ]}é&[laiér: for

phot oconductor are as follows. FIGS. 9 through 12 are
SEHH@#EiW@ﬂ@iagranB for explaining the layer structure
of the photoconductor. Wth reference to FIG 9, a

pr for el ectrophotography 500 conprises a
support 501 and a photoconductive |ayer 502 thereon.

The hot oconducti v ayer 502 is forned,of a-Si:H,

X, andBERRYER shalisenbor gt st imgige et
FIG 10, a photoconductor for el ectrophotography 500
eteotrpstiagie smages bepring matber foreatingaridienit eleetrhatyptir A& and
and an anor phous silicon

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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-surface Iayer 503 arranged on the support 501 The

photoconductlve | ayer 502 is fornmed of a-Si--A X, and
exhi bits photoconductivity. 10 Wth reference to FIG
11, a photoconductor for el ectrphotography 500
conprises a support 501, and on the support 501, a
phot oconductive | ayer 502, an anorphous silicon
surface | ayer 503 and an anorphous silicon charge
injection inhibiting | ayer 504. The photoconductive

SRABEN GolaPdfiy PR Cd 0 1N ol l¥r E b aBusof e

phot oconduct or for electrophotography 500 conprises a
dnyspéion, wbichdsdeseribpdlatennduct i ve | ayer 502 t her eon.
The photoconductive | ayer 502 includes a charge

gener atfyp ﬂ%%&%ﬁgeg for Giath B rye
transportglayer 506. An nnrphous S|?@g§ﬁ sur?%ﬁé'ﬂ

03 is.arranged qn.the photoconductrve | ayer
5‘ f%ﬂﬂf? ]ilg’p Hhsireagrumi 203, develering wetot 04y apd gleaning unit
conductive or electrically insulating. Exanples of

ﬂﬂﬁandnmlmcbm.eﬁwmﬁnﬁrp@ﬁmcﬂmﬁa@s such as Al, O,
Mo, Au, In, Nb, Th, V. Ti, , and Fe, or alloys

Lge;ﬁo%Tﬁ%? starnlﬁ § S%FE%@HQ%@%% ngFpg_rt nay al so

sheet of synthetic resin such as pol yestm
potsjabednticlaments shigh as bphataa;-ndmidndlemhpamenmm;ha:gmg
polypropylene polyvrnyl chIorrde pol ystyrene, and

%@éﬁ@ﬁ Ieast a sur &ﬁ:&gmﬁ% osensé%%/detqlﬁa%w

5 fanned of the electrrcally |nsulat|ng support :
5 &iﬂ@g oRiR/iheapain hody of imagerienseanpagatusisach as a ;
support may be a cylinder, plate, or endless belt ’
at Heiarhalileven surface, its thickness may
be determ ned appropriately so that a desired

phot oc tor for inmage fgorm ng apparatus can be

f or ned: '#@ﬁ%@gﬁ?nﬁﬁg*&@%W@§BPF%F§Q§§h% HBEBnduct or

for imge form ng apparatus is :
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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o required, the thickness can be-made as thin as .
possi bl e as the function of the support can be well
exhi bited. However, the support is nornally required
to be 10 pmor nore in thickness fromthe points of
producti on and handling, mnechanical strength, eta In
t he anor phous photwrductoc it is effective to dispose
a charge 15 injection inhibiting |ayer between the
conductive support and the photoconductive | ayer
taesonthaggs tarenecqemitially( Belsfntdd ohlh (i anaenal by a

injection inhibiting layer inhibits a charge i njection

fromthe conduc e -SUpPROL The ch n

AR Sy Bhich 18 B Eimn b Pt s phAcE pitjpeon the
Specifically, when charges of a certain polarity are
phpisicoedndior anflr @ dranaféaog ofutt soe a8 Gopmatdmible cbietiont &k the
charge injection inhibiting [ayer inhibits a charge

BRORRORARAAD TR FEEher e RV SIS ¥l oparatad

inhipiting |ayer does not when charges of the opposite
thg syriaceod the @haneenduetor ull-mdtwg than gaage fiatng wail, and
inhibiting | ayer has a dependency on the polarity. In

abeOfivdd, Aol PricRRd{ MY O cofy B ARAEDSi deb{Obk! paratus.
inhibiting layer contains relatively Iarger annunts

e L5865 8L EPppCtor atar iake HRGRRE S oo as & Tsult of

charge injection inhibiting |ayer is preferably 0.1 m

remotalmf remdec imet eembining afertinosgr, furided disekirged, end then
preferably 0.5 pmto 3m for desired

ﬁg#gﬁHﬁpﬂggkg%gﬁB%% QAR ties and better econom ca

I Cl enc otoconductive | ayer may he di sposed

an an_undercoat | ayer according to necessity. The
sAppamtphand foame Formmg Methodb02 i s 10

det er m ned appropriately as deSired in ternms of

el ect Thphakad Qi dfEhe iVRHLEDS bdrfthiRGMEIbARctor,
eff|C|ency The thic ness is preferably 1 pmto 100 m

latent electrostatic image forming unit, developing unit, transforring unit, fixing

unit and other units such as discharging unit, cleaning unit, recycling 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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nore preferably 20 mto 50 m and nost preferably
preferably 23 mto 45 Wen the photoconductive | ayer
is constructed with plural layers to 15 separate its
function, the charge transport |layer mainly serves as
a layer to transport charge. The charge transport

| ayer conprises at least a silicon atom carbon atom
and fluorine atomas its essential conmponents, and
optionally conprises a hydrogen atom and oxygen atom

RO By N Rl PR R or B Be P RaPy oter units

desirabl e 20 photoconductivity, especially charge
RPEF G r operty, charge generating property, and
charge transporting property. In the invention, it is

HattentCBleatrbsta liplRbgs BohBinghaid ILAt8n CRREGSsthfid T#RRE Forming
| ayer conprises an oxygen atom 114 -- - - -----

Uk~ """ ~- "~ R R The t hickness of the
H%rge transport layer is determ ned appropriately as
desired in terns of el eetrophotographic properties and
bet t er Thelahot edadtrosefticimiagn éyrmiii és 4 hicp kheisfarmb arlerht

is preferably 5 mto 50 pm nore preferably 10 p.mto

QetdBta Qﬂm pmto 30 m 5 Wien the
éhot ocoﬁ%@\s}}g% er&?:gﬁ%%%%fruct ed with plural

| ayers to _separate its function, the charge .
gener Rakgials paapaes pirngtuges araizegseta. df thelatent cleptmetagice
charge. The charge generating |ayer conprises at | east

gl e BiRg ddberaEndy i RESEM fo3ls maﬂ%ﬁd@&&%ﬂ

substantially conprise a carbon atom and optio

£ ri ses a,hydrogen.atomso that the charge .
Fechrpde %&Pﬂ? Bofridaay b solbdd pecoedhogtind s
generating | ayer exhibits desirable

pebmblyrhuotshapeyt, Fhoaitertitly thires e gonetatpRgnorpanic
property and charge transporting property The _

P RRE SR mich Ss GARB RoRPRRGR, LA1Gnih@Y Shed e HELEITANEDrs
such as polysilane, phthalopolymethine, and the like. Ofthese examples,
armorphous silicon is preferred for its longer operating life.

For the amorphous silicon photoconductor, a photoconductor, (hereafter
may be referred to as "a-5i 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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appropriately as ‘desired in terns of

el ect rophot ographi c properties and better 15
econoni cal efficiency. The thickness thereof is
preferably 0.5 mto 15 m nore preferably 1 pmto 10
m and nost preferably 1 pmto 5 pm The anorphous
silicon photoconductor may further conprise a surface
| ayer di sposed on the photoconductive |ayer on the
support as nentioned above aorrdng to necessity. The

phokaendudtoy ere dsbiivws.e (BIGRS, Sthraugh thawsschiziiationiAfams for

| ayer. The surface |layer has a free surface and is

dﬁg ERRREThE Ty }g&hamégﬂp@kgﬁ@uﬁﬁ?gﬁﬁﬁ?invention mai nl'y

noi Sture~"resi stance cont 1 nuous

repeated wuse, electric strength stablllty in
oper at T@%ﬁﬂ%rﬁ&ﬂ 9aadhetncendnates forjelectrpphotography 500
general the t hi ckness of the surface Iayer i's

chfpkBsa Yufpéd: 50 o@d3a PhétocoHheLpe rahhz @199&1{” The
to 2m and nost preferably 0.1 [Emto 1m

F{hgbbé% nﬁ@vﬁjﬂqea@f&q%gggfﬁ 530 Eﬁg é(, apd@%ﬁﬁzﬂi %ﬁnﬁa%&nﬁndunﬂmty

phot oconduct or due to abrasion. it is nore than 3

pm 5 Vétk celpmob ayFEGHLG; ﬂmﬂﬁmhﬂﬁﬂﬂﬁﬁ%t dhertrophatogesphy 500

such as an increase of residual potential. The

RSN Sofbic 501 URNBSARUHGLPLoRER0 O 5 son

mavelengt such as sentconductor | aser light (770 nm
lver 593 arangerdipe temsuprpiort 5@1. o Fherphwteronductive layer 502

observed after to repeated use, and thus the anorphous

iSfolrmea df RIERID G0 BdH ek Ribits HhdaRSndEtRityPhot oconduct or
for el ect nphot ography, for exanple, in a high-speed

ZFSLF r a Iasergﬁﬁgﬁtprlnter ELSPéprTEe Iagent hy 500

uniformy charging the surface of photocanductal and
campasing suppachitéfcamd en the dupirirs 50BYya 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.
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15 be perfaornmed by the latent electrostatic i myge
farmng unit. The latent electrostatic inmage ,formng
unit, for exanple, contains a charger which uniforny
charges the surface of latent electrostatic imge
bearing nmenber, and an irradiator which exposes the
surface of latent electrostatic inmage hearing nenber

i magewi se. 20 Chargi ng may be perfornmed, for exanple,
by applying a voltage to the surface of |atent

THE B0t ahig ol e SRR Ky B PR oot of

aeoordi ngly. Exanples 116 pF of charger include (nmown
evmihgEe rem syeh 8= palveppe dolyethylens gobycisbenate, cellulose acstate,

sem -cnnductive roller; brush, filmor r_ubber bl ade

t ; - '
BOH PRGN R viAfIR EBEide, Rl B, O $rSHE Hass,

e
as cofn ron or scontron, shows a
schemati c configurati.on of an exanple of the 5 inage
PR O iR e, S HGTH R Pt g e Birtace oy She Dhotosensinive layer
phot oconductor 10 as a nenber to be charged or inmage
firaredsidenfithe elebtrically diduditing strboid46 Brdated fichavalchAlctivity.
direction at a predeterm ned speed (proc2a speed). A

i o° oot St BapeRty Rab R ARG PR o Saglods el aving

conprises, as a basic_configuration, a cored bar 521
arstnagtls on dneven surtgrer it thickhessanap b debermmided mppipriately so
outside Crcunferential surface of this cored bar in

108 4 Peliad &ftﬁﬂcﬁﬁdﬁc@&c%}t fth dkﬁ@g@g&%ﬁ%@ B! Srmeds

of the cared bar are support earl ngs

not sho SO t the ﬁhargi ng roJler can rotate ]
&N, ¥ hw@{}]ﬁ%ﬂgﬁ #phplepmeduciors iy magedformingapparatus is
phot osensitive drumat a predeterm ned pressure by a

SRt e GEh ¥RLAEL NoRBROR S S hbint $s 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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drum The charging roller is formed with a di ameter of..

16 mMmmin which a cored bar having a dianeter of 9 mm
is coated with a rubber Il ayer having a noderate

resi stance of approximately 100,000 acm A power
supply 153 shown in the figure is electrically
connected with 20 the cored bar 521 of the charging
roller, and a predeternined bias is applied to the
charging roller by the power supply Thus, the surface

& dppHed, AROtDE GhdrE Phectidn yeb ¥a8 80d@iendency on the
predeterm ned polarity and potential r 117 -

R T e e f m-o-a- The configuration of _ ..
Rl i TR0 altAin, Y ety 1D LaRR JSypcupp sulybiling layer
or any other configurations other than of the roller,
canéhinayelbidvay Logte dnchneo ofli e enbhdlinpemiductieity, eompared
configuration of the el ect nphotographic apparatus. In

- uﬁﬂmﬁgg H gnetic brush is used, the
‘ﬁ@gnet C ?us |]§yé£nstruct ed with various ferrite
particles such as Zn-Cu ferrite that are used as

char gilhg thickvesssof Herthager jectmoninbdhiting layerds @referably 0.1

supporting the charging nmenber, and the nagnet roll

9 910 B 16Ut B 5 M o

a brush is used, for exanp

by, carhop, ¢ er sulfide,_ netal or netal _oxide.and
f?%@@&ﬁ%&@@%wﬁﬁmg%w beier eepnegrea] efigiency.

whi ch has been nade conductive by netal and others to
use a¥ha pleitecaductihe lofaroay bs diginsdd Wit 86 dwiercoat layer
above-nmenti oned contact chargers, however; it i

it is
BRI Delieitlo S0 HBRoRAL S ThE aIPER hitafhvel s 02 s
in the image-farm ng apparatus. 15 Exposures naybe
deterfraned appypointaly aa desibed Tutdrmseof ledbivphotograthi¢ properties
and betier economieal efficiency. The thickness is preferably 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 charge transport layer comprises 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(H,EQ). 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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I magewk se usi ng exposure machi nes, for exanple. The
exposure machine is not limted as long as it is
capabl e of exposing the surface of photoconduct or
that has been charged by a charger to forman inage
as it is expected, and may be sel ected accordingly.
Thxanpl es thereof 20 include various exposure machi nes
such as copy optical system rod lens array system

| aser optical system and liquid crystal shutter

opt i caiThe YhickAkaseif the iatBhord Yae i AR4nd Qish
in the invention by which the fmﬂilﬁ%ﬁotocondﬁ.él‘zz'tﬂo Iﬂs tely

engsed Lna&;mﬁaﬁ;fr m t.he reayr, surface. vel oping .
R L S B R T S A
|l atent electrostatic imge is developed using the

efiviancy Mhedigatess teredffs phefetdbly & jando $0GeH dnsaPSRkSRbly

of the invention 5 and/or the developer to forma

hS, { g | S i e be formed, for
§9§#£F§¥3@9*%@%e 0 ﬁ%ggﬁhggg%FjﬂgpéE?rostatic i mage
usi ng toner and/or devel oper, which nmaybe performed by

a devi¥fhspi thy phetecortimetivie lasicy gk mgynstmintied sl tplivratilbeets to
as long as it is capable of developing 10 an inmage by

R fitel 108 flneiRh, B Ohdin Hﬁj,y'grsa{mg
g?cond aspect sh’of the i %32%??@% %ﬁ%ﬁ or ve opg% af]%}Fer to
exa e, and e selected from]nmown devel opi ng
E?H*ir}g}&c‘%h% ng%. Bre EReEting ey R eompases 3t leask pidison atom
those having developing units that contain the toner
ag ite eeiandinl corapenait dobe nbi sabistanithlheenisriseas BHoS fhm, and

the invention and/ or devel oper that rn supply toners

. | at ent 5 ctrostat]c.,i es,by contact or .
OfficaRy Biizes ShEYTEU AR i oS gl TR laver is
toner caontainer of the invention are nore preferable
formed of a-Si'H.  Such charpe generating layer exhibitz desirable

photoconductivity, 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
the invention mainly in moisture resistance, usahility in continuous repeated

use, electric strength, stability in operating environment, and durability.
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The developlng unlt nay be of ﬁry developlng systen1or
wet devel oping system and may al so be for single or
multiple colors. Preferred exanples include one

havi ng ngr whereby toner and/or devel oper is charged

by 20 friction-stirring and rotatable magnet rollers.

In the devel oping unit, the toner and the carrier may,
for exanple, be nixed and stirred togethen The toner

is thereby charged by friction, and forns 119 a

magne i getenat Hhe thicheessuof the suxdfice lager Btpefengblyrdyilepm to 3
roller. Since the nmagnet roller is arranged near the

photoﬁ%ﬁ%ﬁgﬁﬁ%ﬁm %‘E&E{ugﬁg]r coné’trué[t':'l1 f"‘ﬁlé i

manetlc brush formed on the surface of the rragg .
5§ ipriies dhen et 9.0 1aus thecurice daser mag he lost diring

eI ectrostatic i mage beari ng nmenber (photoconductor)

tHel Qusk Coft B bR6GEoRfuckixe@hd it62dbabibhaClf fNis AHré than 3 pm,

resul t, a | atent electrostatic i rrage i s devel oped by

[EHﬁ onlape%{]?g]g%ysmle ner”lﬂi‘mste|smfeol:lhmeSldual

devel opi ng unlt a vibration bias voltage fornmed of a
pﬂ:amﬂiai.ect-current vol t age over| apped with an
alternating voltage is applied to a devel oping sl eeve

of ‘n ThARPEENR AR Rl AR B U0 sutiEaidhie and

bet ween a maxi num value and a m ni nrum val ue of the

highhsensitintipivaih hditewithaeng Travelength, sguch rasasemiceridaetor laser

tiled alternating its direction is fornmed in a

hgﬁmf@hﬂﬂ eS80 iR, T ddHifod Siidle! @tBAbR tRhER! SsErved after

a toner and a carrier ‘in the devel oper vibrate

hard, . and t on escapes from an el ectrostatic
repeals %glﬂ?-o@afg thys ¢ % EwS B%rﬁgh@r:e@e@wm&m 15 used as a

carrier. Then, the toner soars to a photoconductive
pﬂntmmlmiﬁiixﬂdbfﬂbﬁtrbﬂmth@ﬁphﬁdbﬂeﬂjﬂplbl inve hilfhiispdetl copier or a

accordance with a latent inmge thereon.
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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A difference between maxi rum-and m ni nrum val ues of the
vibration 20 bias voltage (a voltage between peaks}
is preferably from0.5 kVto 5 kV, and a frequency is
preferably from1l kHz to 10 kHz. Waveform of the

vi bration bias voltage may be a rectangul ar wave, a
sine wave, a triangular wave, or the like. 120 -
------ - The direct-current voltage of the vibration
bias is a value between the potentials of the

BB dnbWRYEnBSt aqsﬁga&%a%;@?gl\eﬁgq &ﬁghgm&e ¥l ue

is preferably closer to pot'e

background th o that of the image to prevent foggy
P SEROSE BOs e s Tob et PR tag charsers
toner adhesion. 5 When the vibration bias voltage has

asihgehringicshavrsahol 0% cirbirof or d&vbirak et hat a duty
ratio be not greater than 50% Here, the duty ratio is

a ti r ati i{e the toner, goes for,.the

phot ochHT: r%ﬁwméhemaﬂﬂh@ﬂ?ﬁgmﬂnoﬂf ag; egample of the
this way, the difference between a peak value of the
toags logwiing apparatie usipgat comiacudiarpeand plivtecvadager 10 as a
time of the bias can be |arge. Consequently, the i0

e f folgF=14 P r. Lvatfd ;hence
{ﬁ%e t on%érbgi s a%cur at e?é/?’ ag'%%gﬁiﬂégtlﬁgg%gt%ghﬁir gpveriin the
di stribution on a surface _of a_latent inage, and
APV Bt @sedetremingd sprgd (Precesisianicsw. c dnchiseging roller
I mproved Moreover, the difference between a peak val ue
132 4@ chedrigiriginernbeY 9 WuAg I IAE @Bl With ARPPRbbSensitive drum
polarity to the toner, going for the photoconduct or
d_qn_average ti of the bias can be 15 _smal .. .
1 apdibgptionisph as a Pang N8 epreg ban a2l and a conductive
restrained and the possibility of the prrier adhesion
Tbbehhyba 622 fomed. wf the dudidatinhumfpeentinl sukacgef thibered bar
reduced The applied bias of the devel oping unit used

e i MR Sl PatiRs e Ty SOF R e o b e

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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20 nentioned above in order to obtain imges with high -
resolution without surface roughness. 11 The

devel oper contained in the devel oping unit is the

devel oper 121 i containing the toner according to one
of the first and second aspects of the invention, and

it may be one-conponent or two-conponent devel oper.

The toner contained in the devel oper is the toner
according to one of the first and second aspects of

t he i MrerpnBeumtionof defingms mgmbats max be bEmagneticmush, fur
Transferring is a step that transfers the visible

HrAB96r £1% GthkL e kioAEA b Fhan T el RARE 3RS AP B Ircted

the fast trunsferringis perfornmed, using an

internediate transferring nmenher by which the visible
BOCATGG to the bigm of ?ﬁ@@%ﬁ&!ﬂ&?@pw&m@fm ng
menber, and the second transfer is performed 1o

apperatuan tThethe appilatus Whes: ndghstiishah i€ dsddOthd Wapnetic
recording medium In a nore preferable aspect, using
toner. of .t r .nore. colors and.pref erabl f )

bl s ennagricled it vatiqasdermity Fatides ik A 2 it thayare
trans errinngg the visible imge to the internediate

usedAs fargingmaembbey, nonmtigneti ccondopivmdenie tsupperting the

i mge, and the second transferring is perforned by

rechr%F:%gigjIi l%'g’dl um g%r a@s? g@?% 0 E%Eh%?%ﬂlrgi% %a%émm
may b arried out, for exanple, by charging the
slogventWhes atirash Hsed; fgnexarapler fungs mads epnductive by carbon,

(phot oconductor) using a transferring charger, which

chper BalNR| AREATRE nibtal Bedd iRl Eiewindd 448ihd, or3fuck to the

preferabl e aspect, the trans ningg unit contains the
éﬁhﬁ:&%ﬁ&?ﬂ% I rﬂgmgcrl]é E:nnductive by metal and others to use as a

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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20 which tran is the visible inaée-tb t he inte(nedféfg___f”"“

transferring nmenber to forma conpounded transfer

i mge, and the second transferring unit which
transfers the conpounded transfer imge to the
recording medium 122 Y The internediate transferring
menber is not limted and may be sel ected from known
transferring nenbers and preferred exanpl es include
transfer belts. The stationary friction coefficient of

' in nber 5 is preferably 0.1
Pgﬁgg ang %%@rﬁ%@%&gﬁfﬁ 0L the TRAT SHERACS 0| ume
resistance of internediate transfening nmenber is
pPevedepinEpnddeyeldpane Hoiter al 9 an and [ ess than 103 9
an. By keeping the volune resistance within a range of

sever aefifing & 4 3p By hich R ERREOE-OMSEic LALS! 0L AL

transefarring nmenbe can be preven

char iven by the charging unit is unli kely to 10
PR The Bmer Rercriing theme a#g@e%ramcbww@w@eﬂhe invertion
Therefore transfer nonuniformty at the tinme of

sadiontier developasfodoih AG/SBR vgpr event ed and the
application of transfer bias at the tinme of secondary

transfgy ri.ng,becones el.ati e eas Th terials
i | ngLUHVERIE I AHEE S FRretafit SRR loy LY SRERPPIS agient
15 particularly limted, and may be selected from

i wig coedandby develogenptlash fisy e fbrmed by a
hereinafter, (1) Materials with high Young's nodul us
ddRns kasticity) used as a single layer belt such
as pol ycarbonates (PC), polyvnylidene fluoride
(PVI)E), polyal kyl ene terephthal ate (PAT}, bl end
mat er i opmepat & i lapibed a5 loag hg iris capalilenkdeveloping
copolymer (1+; MPe, and 20 k, Tf " FF/ PAT, thernosetting
Holnyags Iessing Heaobenadkhaiike 4 SREGThE Arstdd debthd ddpbets of

the invention and/or developer, for example, and may be selected from kmown

developing unit accordingly.  Suitable examples thereof indlude 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 motatable 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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These single layer belts having high Young'-s nodul us
are small in their deformation against stress during
image formation and are particularly 123 advantageous
in that registzation error is |least likely to occur
during color image formation. (2) A double or triple
| ayer belt using above-described belt having high
Young's nodul us as a base |ayer, added with a surface
| ayer and an optional internediate |ayer around the
Aebrndtid sk iodehe buifhs: dfake rbtating maghet oliteuBiacothe
triple layer belt has a capability of preventing

dropouts i.n_a |ined i et is.caused har dnes
BR80T pran S oL R e rcistn AL e Yot e e per

| ow Youngs nodul us that incorporates a rubber or an
(phetecanducton)T kipsurbed the itsneadunstraging fhcinmagretic bragh forined on

al nrost no print defect of unclear center } portion in

. . o o |
“&.%E?lﬁ% AT, b %g%@ﬁtéﬁwﬁéggﬁt@ﬁéa%ug&rala\%@ﬂo fent
tension roller and thereby using the elasticity of

elariostsdicimges beamne mendig ¢ plepkdue to the forpe e ent

meandering of the belt. It is also cost effective for
eltridf aitiradtitgh. I MRS REuMY lnferdi@ltR%aIt: ifRpa Seddvdthped by
Conventionally, internediate transfer belts have been

dapt i fluorine. resins, polygcarbgnate resins,. .po
ifig i oftduer, a8l 5 Vipible ESperymae i fopmed op 4he AiTiace Gf tBs
elastic belts in which elastic nenbers are used in al

phatensdwntora part thereof are used as the internediate
transfer belts. There are sone i ssues over transfer of

col or '”ﬁ&?sd8¥%d ' |t gﬁﬁﬁfi

irrageéﬁare typi P;I%y ornaegﬁgy ourng%I g‘rﬁgf%{f co %dr of a
toners. In one color imge, toner |ayers of |ayer_ 1
dirgcheiyreent veltages Gleplappedsatt ansglsmating xolisge 33 @bplied to a
as they pass through the primary transferring (in
QebdlEpingE iMivel Fomtd pENEL Gipslyt2 4 MRvEIBhRWEE At Botentials of a

transfer belt fromthe.photoconductor) and the

\gasondaty brancierring (In wnieh toner Le trancierred
and a minimum value of the vibration bias potential Thus, an alternate
electric filed alternating its direction 18 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 énd minimum values of the vibration
bias voltage (a voltage between peaks) is preferably from 0.5 KV ta 5 kV, 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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124 internedi ate transfer belt), and the cohesive
farce anong toner particles increases. As the
cohesive force increases, phenonena such as dropouts
of letters or dropouts of edges of solid inmages are
likely to oaur. Since resin belts are too hard to
deform corresponding to the toner layers, they tend to
conpress 5 the toner layers and thereibre letter drop
outs are likely to occur. Recently, the demand toward

Tl RO b . o RS B S P g Bttt

surface is increasing However the paper having a
phthshbaskerommd and kg g5 neertsmed abgen andetheembud trgeferably
and sheet at the tinme of transferring and therefore

kRasH BoHePobbhiifanshe baBkérBliad NS B YRG5 MR Shflee to prevent

pressure of secondary trahster section IS | ncrease

.n order to increase adhesiveness, the cohesive force
HEegsHEA P arpa ebihe dagkgmund cora toneradhesione

| etter drop outs as descri bed above. Elastic belts-are

used fWhehhehe oibirambm Gifd oS hikasb@ahSllbs WelMri, it is
corresponding to the surface roughness of toner |ayers

eashee avi.ng |l o 15 snpot s.jn the
PR b Paebrbe fotmest 0t 3% o Heratie oo is a
def orm conplying with | ocal roughness and an
EWT@PDWE{EE Bdettenenmmes dor thaphotocondadbmmd: wcddwefithe vibration
excessively increasing the transfer pressure agai nst

o (AR RRS b HiflPerR BB & ek LR of BRNBLE g for the
Qp outs even with the, paper of Iow flatness. 20 The
P Pdﬁﬁéﬂaﬁawamguf thehias qanrietlarzea n Gonsepvently, the

sel ected accordingly, Exanples thereof include

molomehsvht ¢snerf hdébinkes furthadad whtda herdd¥ Pk 151eH 8 Bbcurately
resins (hanopol yners and copol yners including styrene
E&fhﬂl‘éﬁs to the potential distribution on a surface of a latent image, and surface
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, ﬂma:nuwmngntofthﬂ carrier can he restrained and the
possility 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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styrene) such as pol ystyrene, chl onpol ystyrene,

pol y- a- net hyl styrene, styrene -butadi ene copol yner,
styrene-vinyl chloride copolyner, styrene-vinyl
acetate copol yner, styrene-nmaJdeic acid copol yner
styrene-acryl ate copolyners (styrene-nethyl acrylate’
copol ymer styrene-ethyl 5 acrylate copol yrmer
styreae-butyl acrylatc copolymer, sLyrene-octyl

coffarhiff ¢he fHee hiRding 30 dns bR TR s PR coAd A edtsof the

copol yner), styrene-nethacryl ate copol yners

.(styrenenet hyl t hacryl at e _copol yner, styrene-eth
ifjeatiod, o tyay B Cog orymaRon: OF Jralumhimge developer he
nmet hacryl ate copol yner and the |ike),

tat grreeninived-in ithe deeblbpdr 18 thiy toiee acopding t@one of the first and
styrene-acrylouitrile acrylate to copolyner, and the
|@5 , thp | ate resin, butyl nethacrylate
res?h, e ﬁ§ aerylateé resin, butyl acrylate resin,
nodi fied acrylic resins_ ( siliconenodi &d acrylic

- degnsdernpngand Bransferdes Ut n- nodi fi ed acrylic resin,
acrylic urethane resin, and the like), vinyl chloride
resi Nl ReriY hR¥dp BGE tARfers Mﬁ&rimage&?f Lel recording

chl ori devi nyl "acetate copol yner, rosin-nodif

efic_acid 15_.resin henol resin, epoxy resjn,.
Pt éﬁ‘arpé'%‘%ﬁ“%em%&t&r I anelirRinga peoraed, ubing an

pol yet hyl ene, pol ypropyl ene, pol ybut adi ene,

ipehyediay irdasErih sicnter byerlade the vishldimdpeliy traekhard to

resin, silicone resin, ketone resin,

i oG Rte Sr ol o R Bl RS el ARl Pefiined

pol yphenyl ene oxide resin, and the |ike. These may he

rsnhle ithapoE teosiimmed {ooihe rRmirthae mediugl. aJnameore

of the elastic materials are not limted and may be

rubber, %Iuérine rubﬂgﬁ*a%g6 acry||c rLﬁﬂﬁé, gfﬁgpgﬁ%““
P By B e e e Yo 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. electrostatic image bearing member {(photoconductor) using

a transferring charger, which can be performed by the transferring unit. Ina

preferable aspect, the trnsferring unit contains the first transforring unit

which trangfers the visible image to the intermmediate transferring member to

form a compounded transfer image, and the second transferring unit which

transfers the compounded transfer image to the recording medium.
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acrylonitril e-butadi ene-styrene natural rubber,

i soprene rubber, styrene butadi ene rubber, butadiene
rubber, ethyl ene-propyl ene rubber, ethyl ene-propyl ene
terpol ymer chl oroprene rubber, chlonsufonated 5

pol yet hyl ene, chl orinated pol yet hyl ene, urethane
rubber, syndiotaclic 1, 2-polybutadi ene,

epi chl or ohydri n rubber, silicone rubber, fluorine
rubber, polysul furized rubber, polynorbornen rubber,

hydr og kd Eralb bR sti,c.el astoners
(polys?@ggﬁ% g%#%ners Bﬁ%ﬁnu%ggﬁggﬁlgy%ﬁ%¢ & T%
poJ yvinyl chloride clastoners pol yur et hane
kngwn frmsfeTiaE assmbesand rrefeofedebasiieryinalutle
ylImA _, polyester elastonters, and fluorine resin
and the I|ike. These maybe used al one or
i n conbi nati on The conductive agents for resistance

adjustpent _are not.limted and . may be, sel ected
accor dilBR §FAPoneRs %%@P@B’% ofi tRtarmediate fResEETing member
graphite, netal powders such as al um num nickel, and

tisnpreldriblyadit e, aht intore prefueilily 6.3 18 ORt aheehoias n‘-ﬁéﬂé]ﬁnce of

as tin oxide, titanium oxide, antlnony oxi de, indium

iR AR LLAAL BB o Ry,

net al oxi des naybe coated with |nsulat|ngpart|cles
dags hhigs 105K amn SRy kegmang theaghersie mesistahixewithin 2 zhnge o

carbonate, and the like. The , conductlve agents are

B&eral Behad 1 S&é’@ﬁ}%@ Fyﬁggﬁl,gé

the surface ngggﬁére require to preven ﬁm&hﬂr
ation of th otoconductor by el astic

SRS bre¥Gatert and Hhe s gronito G chamans witses waliky to

the }ransfer bel t SO that toner adhesion is | essened
werhin onl tha ihiegmadiate (rineBehndeembef -Therefore trunsier

-------- secondary transfer property are inproved.
h@ﬁﬁﬂﬂﬁﬂﬁﬁyﬂﬂ%ﬁgﬁﬁﬁﬂﬂﬁganﬁﬁﬁﬁE§§Eﬁmﬁngﬁmuhepnﬂﬁnﬁxiandthe
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 aguinst stress during image formation and are particularly

oy h et ol g Ca o, | LR T
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energy and enhances lubrication by the use of al one or
conbi nation of polyureffian pol yester, epoxy resin,
and the |ike maybe di spersed for use. Exanples of
such materials include al one, conbination of two or
nore or 5 conbination of different particle dianmeters
of powders or particles such as fluorine resin,
fluori ne conpound, carbon fluoride, titanium dioxide,
silicon carbide, and the like- In addition, it is

" ivastdpeeud i the Craristitas dirorSy ‘I&sﬂh‘ke]?'tﬁl@éduﬁ quﬂrig%srur image

that is treated wth heat so that a Tluorine-rich

i PN g A o e

of the belts include, but not limted to centrifugal
High Hongg’s nmbialns nast ar base lagep dded withoa asurfiratlayer and an
cylindrical nold to forma belt, spray application in

B0 b A R Yk A T YRR O

sol ution of material and then pulled out, injection
depble erctminle layernbelt hasms eapability of) preventos divpeutsvien lined

i nner and outer nold, a nethod in which a conpound is

L%F%'tﬁﬂt %lheuédcwmﬂh@s@ ofMcd=iRPR 13er TRIPOENIAIR) with

ani zed and grounded In general, "two or nore

A T T R —

i nclude using a core 20 resin layer that is difficult

This bilbisgaivantipenins that the e alirgeio pant defbEdE unclear center
i ncorporating a materi al that prevents el ongation into

A B S U, Al T

processes. Exanpl es of the materials constructing the

b@hrmdhaﬂvm dhue rplenosiensdon nofleriand thevehydesing theelasticity of

conbi nati on of natural fibers such as cotton, silk and
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
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R

the like; synthetic fibers such as polyester fibers,
nylon fibers, acrylic fibers. 5 polyolefin fibers,
pol yvi nyl al cohol fibers, polyvinyl chloride fibers,
pol yvi nyl i dene chl oride fibers, polyurethane fibers,
pol yacetal fibers, polyfiuoroethylene fibers, pheno
fibers, and the like; inorganic fibers such as carbon
fibers, glass fibers, boron fibers, and the |ike,

metal fibers such as iron fibers, copper fibers, and

- | a form ave
¥kfte A3BLON) 343 B el Bk B T
materials are not limted to those described above. A
inFelReSals Hie Glheswe forer mcofases, henemeny sicht asddropouts of
together; and any tw sting and plying forns are

a628 be dropoatt FFedsed KH:8Ld %ﬁ%&ﬂﬁe By V§ﬁ&ﬁ
doubl ed yarn, and'the Iike urth(]e]?EHiﬂ bers’ o ¥bin belts

dif en rials selecte rom 15 above- nenti oned
{ﬂﬁhﬁé nﬁ%@ H&w@aﬂ ﬁm& \bey tandosgmpress

before use in such away that it becomes eI ectrically

tindnct layers € theeebichietter Bapthutt be: Medy s ddype of any
type including plain knitting and the Iike It is

possi b un| e_f.or Kiyne ,
eIectrF%%%ﬂ?H%%ﬁ% nﬂhﬂﬁﬁ@i g yengns types
the core layer is not partlcularly, limted. 20

efaamer such avdappaese papdred thepapirdiavingwe sught suafack &

woven in a cylindrical shape is placed on a nold or

ﬁrrgﬁ}dc%ﬂ%n mﬂ%ﬁﬁgﬁéﬁlﬁeﬁ(}ﬁ(’%ﬁé%gﬂg{lﬁ%%l ppec QthjiJgagaap

i d rubber the like so 129 - ------- 3
#etgmen toner and s%ee t at the tune of transfernng and therefnre lead.mg bo

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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s that coating layer(s) is formed on one--side or on
both sides of the core layer and a nethod in which a
thread is wound helically to a nold or the Iike in an
arbitrary pitch, and then a coating layer is forned
thereon If the elastic layer is too thick, elongation
and contraction of the surface 5 becones |arge and
may cause cracks on the surface |ayer depending on the
har dness of the elastic |ayer. Mreover, as the anount

sobs el Ryr@iv) aich aL el $tgfdneOthlbipbBaHREme, t he Size of

i mges are al so el ongated and coniracted 'sigrrantly.

Ther ef t 00 ch thi ess, out 1nm or _nor I
H?Efﬂ%%?f@m%. Rt pp bR LS A kchloride
first and the second transferring preferably contain

cepolymen eitrenersinyl acstaoopolyinesstgine ehalakerid dpolymer,

visible image formed on the photea nductor to the

PG P el Gt R i B R Herp ety

unit may he a corona. transferring unit based an
agofafeeopalgmer, stimepebubilmarfddtercopelymer tsbymséortyl atryiate

pressure transfer roller. or adhesion transferring

. £ ahd el . . , , od
as |oﬁg as it iéﬁcgﬁ§%1é ogg krgnséé? iﬁg§ﬁ% I Xe

[ es ter dev prent and may _be sel ected
@@%Pﬁﬁ%@@ﬁ&ﬁé&@ﬂw&bﬁ@w@mﬁ stxrprecatty pl ain
paper, and other materials such as 20 pol yet hyl ene

niiethaaflda ey e iyreme phenyl aletbyai aa doglyah&C h6d the like),
(OGUP) may be utilized Thefixing is a step that fixes

shﬂ§n¥ﬁ%bﬂﬁgmkﬂﬁﬁgm%ﬂﬁﬂ%&&ﬁkﬁgn%&u%&gaéqméggﬂeamwhﬂe

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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- - - - - - - - - - - recordlng nedlun1u3|ng a
fixing unit. The fixing may be carried out for each
col or when being transferred to the recordi ng medi um
or simultaneously when all colors are being

| am nated. The fixing unit is not limted and may be
sel ected accordingly however 5 it is preferably known
heat application and pressurization unit. Exanples of
such unit include a conbination of heating roller and

REASIS HIELY 41B¥lend lerkORiRLE tﬁl:mw ting roller,

pressure roltiﬁgr an elhdl ess Ee t algﬁ%e i ke The

heai &,'IEEH e ature in the heat application and
beryisgpreng sublssC, 3 0

Further known opt| cal fixing unit nmay be used in

atjotené-butadisnerrubberpbatudicrefrubh amymxfmﬁ%mﬂe Hiiber,
depending on the application. In a preferable aspect

bl e Rt b Fiol oot lorohlomall o ng

medl umis passed betvveen a heating nenber and a
pelsthylenenddrbunated polysthyloms moethede rilshersyndistadtiese,

|t is preferable that the heat fixing unit conprises a

Ieast Hgﬁ;ae{lmefﬁat e&ﬁd H?%%qwn@%tg’er angqﬁﬁb&breﬁr}e‘%ﬂ

an t the sudace pressure (roller
g'g'ﬁ 611 yagpTnes mbbor dxdragenafed mitmie merhesn

and pressure rrenber is L5xj05Pa or Iess 20 As shown
theritoflas 8o elabbiendrs XidlgsthiRink: ol dstorhéts,

fixing unlt in which a recordl ng rredl umls passe

e e S T R SR e
;}nsljlrm-ea 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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It |nages on the recordlng nedlun1are f|xed The
heat fixing unit conprises a cleaning nenber 274 which
renoves toners adhered to the heating nenber and the
surface pressure (roller |oadlcontact area) applied
bet ween the heating nenber and pressure nenber is
adjusted to 1.5x106Pa or |ess. Hi gher surface 5
pressure inproves the fixing andlor prevents hot

offset in a wder range; however, strong pressure
seeurskary fmpnsfer pogperiyorredmpaypeed. e AMatkyials Wieck rehrengurface
menber 274 may be directly brought into contact with

b e e S )

this rase, as shown in this FI.G__20, the cleaning
ypﬂmemwepmmmbeﬂmmﬁwm.
menber 232 via a toner renoving nmenber 284.

EMdriplBa bt steh YnatbHRlsGhaank AbnSEEHinaBIn RVE: hORYS
adhered to the heating nmenber 232 via a toner

r enovi.n er 284 1 br ou to contact with
ﬂewg’o%ﬂaﬂ%qﬁ%ﬁa ﬂr‘z"s@fﬁfeﬁ %Fraw?arﬁgrp Stsugk as | n
a preferable aspect, the fi xi ng unit conprises a
heaine rgsineiitaine hmpraud peetonlibride, itabinge dRbdle0silicch
heati ng merrber equi pped with a heat generator; a film

MRS SRS, e i PR B R O R Rl R ©

menber V|a the film wherein a rearding nmedi um on
Busiior rabbanthakiedreated wihshead sordontat farrineetice tayes isdfbimaed

transfer i s passed- between the filmand the pressure

w Q@@“w E&§ the unfixed image.
Such f| xing unit includ or exanple, so-called surf
fan Vi C chaf|X|n filmis rotated to fix
an ?ngégmpie;s cgﬁ%q,m g sseppf the belts include, but not

Iimnited to eentrifugal forming m which maierial is poured into a olating

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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In this surf fixing device, the frying film351 is a.
heat resistant film having the shape of an endl ess
belt, which is spanned around a driving roller 356,
driven roller 357 and heating nenber 352 which is
fixedly supported by a heater supporter |ocated
bet ween and bel ow both of these rollers. 5 The driven
roll er 357 also serves as a tension roller of the
fixing film and the fixing film 351 rotates
heelasse due to a cl ockwi se rotation, shown in the
igure, of the driving roller. This rotational speed
of thegfixi f.iymis .adjusted _to be equivalent to
Uhe spEaumBlEof themuarials danairoisting thexcors Jayg thaippravent
L where a pressure roller and the fixing film contact
elopa idrhieeiutl aherear cobdipitkascafnatiel fbsrshash as AL &ilk and
el astic layer having good releasability such as

: and_r ot.at es untercl ockw se .l e
B 2R GBID bl o PIPR G R 56 RS el
contact. pressure of from4 kg to 10 kg. Such film
polyelefin fbgvseptlpviny] alcsted fibemspalirdangbchlomdeflsat) | ity

and 15 durability, is preferable as the fix-in film
indliderdel chldritePibeld)| %ﬁh?é&.ah @9{3 po: 0 pm
g@m?abb; not nore tﬁ% 40 pml§ anpr e (MR éﬁg’a
npl ayer _film of heat resistant resin such as
g@r@'ﬂ y I%Fﬁé‘ 1Al ibers, ang s like; ingrganic fibprguch as

PFA (tetrafl uorostyrene-pexfluoroal kyl viriylether

cobot fibes, glasd fibers, WordrBberk,) 4561 tha kel et FRKAS silchl #iron

conprising, fox exanple, a 20 pmthick base |ayer,

ek BbdeTten ol SRR mioF R B B i i ofE Wi or

tetrafl uoroethyl ene resin), PAF, or the |like, which
way e used.t Hié sheasld beapbad that! thomatirids ateenitiingiadd 1
conductive material, or an 133 ----------

thoee daseribad above; - - da3S

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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el astic layer of e.g. a fluorocarbon rubber or a
silicone rubber, which is nated on the base |ayer In
FIG 13, the heating nenber 352 in this aspect is
conposed of a flat substrate 353 and a fixing heater
355, and the flat substrate 353 is fornmed of a 5

mat eri al having a high heat conductivity and a high

el ectric resistance such as alumna Afi)iing heater
fornmed of a resistance, heat generator is arranged on
that euitingdeyerfs) isforinedion noe mdnbe nn boilt sides ofghe hereflagaramd a
filmin the longitudinal direction. The fixing heater

o o R el S RS P L AUA o B B antitracy

printing so as to have a linear to shape or belt
R¥ghped eoatingdayerigormerd themeent er have el ectrodes
(not shown) and the resistance heat generator

gener s Mwﬂ:ﬂ%ﬁﬁ élbﬁ%ﬁﬁhnﬂ.ﬁﬁﬁ%i St 8RR face

el ectrodes a f|X|ng enperature sensor 358

for of t herm st or rOVId d e s bstrate
?ﬁgﬂﬁﬁ%@a&ﬁﬁ% ‘F‘%C]th' @é’e’éael’ 1 the

f|X|ng heater is arranged. is Tenperature information
hafdddze ofthRsdlasticdapa! eMogebviey, akihe hinouRfof dienigtinatanide
sensor 358 is transmtted to a controller (not shown),

céhtrﬁcﬁté C}gﬁ}l{elg%%slr c, ene%lqiﬁﬁ1 ﬁ%‘gﬁ.d to tf}%(?flél nlgx_agmaer

controlled to predetern1ned tenperature { The
stgnificagtlyni Thereforettod myichdHicknesshebatldvemme mareyieiob ur
fixing device; 20 however it is preferable to use the
faHid Xi ng devi ce because of availability of image
form ng apparatus such that a fixing unit which is

efficipent and can shorten_ the rise tine, 134 | na

prefe Blt@ﬂﬂgﬁé‘g‘miiﬁ@ Fthedirshang the WF@{’%IWM ing

roller, a fixing roller an endless belt-1ike toner
pefatdabf comainin indipa-tRapfesBig initwhich 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

120

SR ECAUNRT A U AR NERLT P, Lo L L ok VAR T o D T e ST e P ol A Pl VLM D L W ST I . - &,y N S I ST Tor 5, 10 1., L)




1a

15

20

wherein the heating roller is fornmed of a magnetic
nmetal and is heated by electromagnetic induction, the
fixing roller is arranged parallel to the heating 5
roller, the toner heating nmediumis spanned over the
heating roller and the fipwroller, is heated by the
heating ro and is rotated by these rollers, the
pressure roller is brought into pressure contact with
the fixing roller via the toner heating nmedi um and

6ok @inkinddifnd iMEh Fixflid GGLT Orhd BURE P{ﬁb%&ﬁ&&gmﬁu each

heating mediumto form fixing nlp portion

ﬁg th %Precordl ng dium 10 on which an unfi xed
.1 tnsthegpengding medipmm, 6% sanultaneously when

passed bet ween the toner heating nmedi um and the pe&xe

s mblers 4% Hepey labvinhedt and fix the unfixed i mage.
Sui t abl e exanpl es of such fixing unit include the

LLQ P%ﬁnhtﬁuﬁggﬁédaﬁw l echef%ﬁtl c i.nd Cil on

unit used was so-called el ectromagnetic induction

tte-apmfg‘ahlwkm@w heat spiplici then, annd preasmmahmgxrhn dixalnihles of

process) in which a heating unit j J thereof is, as

MEM%%@&%?%H%BW%W%H opgenera?[l H

el ectrorragnetl c..induction, nanely, the Joule heat
Eé% iggtigy opheaiing rofler presenee veller and endleagbelt, iand the like.

20 nmenber due to an aIternat| ng magnetic field. The

i mge ThehsgigpRalpratins i t BbflicakibnGRRIYESRTizAtion

heating roller 301, fixing roI I er 302, heat resi st ant

belt (tone ium) 303, and 135 pressure
Pﬁt eém%dﬂghl@ab ﬁg roller 301 is heated by

el ectromagnetic induction of_ an i nduct ilon heati ng

uni t %&tﬁ%mmppgcﬂﬁﬂ@mﬁmmgeﬂmad&mwm&ﬁim
to the heating roller 301. The endl ess heat resistant
H8hing4 fifing 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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spamed over the heating rol.ler 301, -fixing roller 302
and is heated by the 5 heating roller 301, and rolls
in the arrow A direction by the rolling of one of
these roller The pressure roller 304 is brought into
pressure contact with the fixing roller 302 via the

belt 303, and rolls in the forward direction towards
the belt 303. The heating roller 301 conprises hollow
circular cylindrical magnetic 10 netal nenber made ol
ifrtipee 8 nthk Gecdrdoiy, medimh tare Mixed ¢ Tho hetl hoxg it biBHAses a
nmetals, and this configuration enables |ow therna

apaci t nd st -ttenperature ri.sing. The fixin
G bR r8 PniskISB By B3 n v besigitlamber and
such as stainless-steel and an el astic nmenber 302b
thai sirfics pregwref (relldr od/conbiot mred)Sapplisd hetvezn the heating
resistanrr. in solid formor in foamfarmand coats

o i Rl N

roller 304 and the fixingk%oller 302 by a pressin

IrefshEe fLEgPYase they fixing apdios| prevertgshot pEsad s agwider range;
di aneter of the fixing roller is set to larger than
Hodave®) fstitoR® fiesdurd Gatied b el ciiidplo UM & papsf badilat TR cleaning
makes the thermal capacity 20 of the heating roller
301.t0 smal I,.er .than that of the fixing roller 302,
bRl oY DR Gty DI gt bt L R gHETBe 220
and warmup tine is shortened. The belt 303 which is

of jaessate avanbdir23heaidngye @inker adiikred iedele Hut o dimited 1o
136 roller 302, is heated at a contact site W between

1S Shdohe; [ f : [ IS ated b
I;{:L%e(%:'gfr’f uct1on ﬁ%gﬁ%nﬂg}lﬁmﬂ k@%gle%%}%ﬁﬁ%m% e foners
rollers 301 and 302, inside of the belt 303 is

ta ithe | presaae carember o832 vise qubaner rameovimg jmembex (2834
is heated. The pressure roller 304 conprises a cored

AaimB@édy, Ahatldpning nidniticr GHhR e BV PR FPAhREd 18R heating

havi ng gdod heat conductance such as,
member 232 via a toner removing member 284 to be brought into eontact with

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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for exanple, copper or alumnum and an el astic nmenber
304b which is arranged on the surface of this cored
bar 304a and has hi gh beat resistance and toner

rel easing properties. Besides the above-nentioned
nmetals, stainless (SUS) maybe used in the cored bar
204a. 10 The pressure roller 304 presses the fixing
roller 302 via the belt 303 to forma fixing nip
portion N. In this aspect, the pressure roller 304 has

hi gh d than the fixj |l gr. 302, and th
h. pr A8 SRS e TE Savicn e aiiig, ins 851 3t & it Teriig Bl

roller 302 (and belt 303), which causes the recording
rregingril@lshape diancndiesgduliamdich isepasined urband nt dbving roller

shape of the surface of the 15 pressure roller 304. In

. ¢ o
k5 e, e 55T o5 ok b LBERRE AN e i rppopigfty
i.s achi eved. The induction heating unit 306 which

thegtes sppporierdosated beivreen a3dbelw befiband these rollers.

el ectromagneti c i nduction conprises, as shown in FIGS.

14, 15&haH it d ' : IFGs
vehSBlleP RSP 4Bl depbsMd 2 &rp rﬁ_}ﬁ?gtﬂ' gﬁ% (l)igmg flm,

field generating unit, and a m| guide zo

ar d i ch, t exciti coil 307 is_w nded. The coil
&Hﬁé@ﬂ S’A‘g‘%geﬁ%ggliretﬂ&%@gw"ﬁ? Ayaded derkrase mirton, shown in
circunferential surface of the heating roller 301 and

ithe ifiguee, hafl thecgtivingerollehapPhis AstAIeaD spedbStAS Bk Alm is

| ong piece of wire rod { 137 for an exciting aril 1s

(TN ECTRYARTY I e o | i de, pl at 8 in.
?E%S aX|g#Eﬁ&?@@%ﬁgﬁtggg?%giﬁcg?FW%g?EFF%F3§§fﬁg6“5HFHF“a
the exciting coil 307. Note that the oscillation

&iwhere @ nyessue relleriand il Eming Boveinac eaclecthed to a
fcequency-variable driving power source (not shown).

Qut si dHeldELHRX Bdds ' : i ER) :
309 which is fgr neg&o%érf grgézo?malgﬁgtéfc mat eﬁyg}: %ngﬁé]egmd

SREUE R TC A RO
pressure contacting the fixtng nip area I at an overall econtact 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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‘closely arranged to t he ex0|t|ng G6TT730L Note that an~

- _'y\- o '.'_. =

exciting coil core 309 far wuse in this aspect has a
relati ve nmagnetic perneability of 2,500. A

hi gh-frequency alternating current of 10 to 1 MHz, and
preferably 20 kHz to 800 10 kHz is supplied fromthe
driving power source to the exciting coil 307, thereby

an alternating magnetic field is generated- The
alternating magnetic field works on the heating roller
afdicdagert dfe.d) adluopeaehed hilthet oy 8 =ilRhind PebIRe! whidh 3z J:::ﬁtté’d on
the contact region WL of the heating roller 301 and

t?]ﬁz'fliéa'alg belt 303 and in the vicinity thereof Inside
y currents | flowin the direction B

preventin 15 change of the alternating nmagnetic
fieldln 18dihe hﬂahngrmsmber:%ﬁsm tlis ageweisdoenfioded of a flat
Joul e heat dependi ng on the resi stance of the heat

f el t
%u%%ﬁfeeﬁlﬂﬁlg?%l % ﬁe corit aéitaﬁh!e %ﬁgﬁﬁ%a@hﬂﬂﬁ fg‘ﬁé%# ofa
roller. 301 and the beIt 303 and in the vicinity
makerab hayme Hbish ko c@mvyvrvgadtm@g%edmmmmmMn as
and the heat generating Iayer i s heated by neans

A m@hL CtA ratHAcd1aGR u,@g%g &eﬂm,%rg?]

terrperat u%emgtm??]%ﬁ% hus- t?gat ed belt IS tggt ecte Qona
rature, detectin a 30 V\hl ch i s

SRS o8 it HeRGRE hemhen poncacn fes favner b node lopsitwdinal

belt 303 in the vicinity of the entrance of the fixing
difegtiono rTho Axidpgahehten ip bhe ebttinedh b adodtite St eldeiie resistant
el enent having hi gh ther nal responsiveness such as a

h
AR S TRl 56 okt YA SR

according to an I H process. Hovveve| it is preferabl e
shapegebelt shapen g Bothendsofithel finiperheater have electodss (not: shown)

because it has hi gher effaency of heat transfer than

anllafheOtesidifndieRiat Poerhtbp SaenieidtBO U4 wRAPMEAZIY hasses

shorteni ng of warnmup
though the electredes. Further, a fixing temperature 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
nmnﬂxwisuxinﬂbdhuapnﬂﬁhunﬁnﬁduﬂnmﬂahu&

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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time and an image form -Dg apparatus, in which a
fixing unit allow ng quick start-up or energy-saving
is utilized, is achieved to The charge-elimnating is
a step that applies a disc hare bias to the

phot oconductor to discharge it, and may be perforned
"by a charge-elimnating UDR The chnrga-elimnating
unit is not particularly limted as long as it is
capabl e of appl ying discharge bias to the

Cel oot Eﬁ%ﬁ'ﬁ?‘ﬁ%ﬁpﬁaﬂg Wt PR & Bedie Toller, a

rdi ng The cleaning is a step in which residual
nrilpn ctoemdpss belt-ble tonem henhing medinim, eindca @isssure roller,
tatic image bearing member is renoved, and typically

It%!{;mt [ gﬁ%a%%abt&egcﬁﬁgrmw ng resi dﬂ%ﬁ% %ﬁﬁj"aﬁ& l{énhéamd by

e] ecf xophot ographi c toner. on the latent electrostatic
E 89piG EPdushemy theaiaing gollerdg arranged| nazallelfo thetheating

may be properly selected fromknown cl eaner and

eallApHRS tind e HedEingaaediuit @&prﬁh]eql SAPahe Rhaedk RNbALLE the

brush cl eaner, magnetic 139 " roller cléaner

RS R PRSI o S 5 robated by theS% ollor, tho

el ectrophot ographi c col or toner rennved by the
prusswienmlles is boyghd dnfopresserei mntdne selitk aho fixiger aollbr via the
typically s perforned by a recycling unit. 5 The

[ gigggag Uk i andCrds ey FREREE (FLclibe BRI 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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units. The controlling is a step in which the

respective processes are controlled and typically
carried out by a controlling unit. Any known

controlling unit that is capable of controlling the 10
performance of each unit may be sel ected accordingly.
Exanpl es include instrunents such as sequencers or
conmputers, etc. An aspect of the operation of the

i mage form ng nethod perfornmed by the inmge form ng
papgzara traBero 304 h e Thevhsitirgn rdlerd 881 ris i Heatsd e elebiguin@metic
FIG 2. The image form ng apparatus 100 shown in FI G

211 8- i .t hithe 15 ph conduct.or u .
oS bl e fing 2t U SR ERE pOATIO i arranged
| atent el ectrostatic inmage bearing nenber, the charge
pavilled (toothes beating apdém §01.unThe e uresistargabelt (303 is

30 as an exposure unit, the developing unit 40 as a i
SPRNR OB hbatibd Sl S9TTHRIAL Golidr | BOndRER
0, the cleaning dévice 60'having a cﬁgéﬁlhﬁgﬁg?a e g)gthe

a Cleaq'n unit and.the discharge lanpp 70 as a 20
bgpldpg i b?%ﬂlxﬁﬂdc rollyin tho arsewdnimasion by the splhing gf oroafdhese

50 is an endless belt that is being extended by the
rillsre €The pr@sufelrllen 804 id heught ilte phedstirafmhtie i eHe GRing

be 140 noveable in arrow direction. Apart of three

rifn 4 B A0 S d 950 e Bt 68
transfer bias, to the internediate transferring

d@8nber 50. The cleaning unit 90 with a cleaning bl ade
is placed near the internedi ate transferring nmenber

50, a ?y%sggﬁ%ﬁgpém aslﬂghse;s Q;og?%g?%lgf %ggmﬁmqmgueﬁc

)

uni t nmprint t tran
transferring the devel oped i rra%e toner image (second
metalyaewber pmade of ferssapple, iron, o alt, nickel, or alloys of these metals,

and this cwnfiguration enables low thermal capacily and fast temperature
T15I0E.

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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transfer paper 95 as the final transfer material, is
pl aced face to face with the cleaning unit 90. In the
surroundi ng area of the internmediate transferring
menber 50, the corona charger 58, for charging toner

i mage on the internediate i0 transferring nmenber 50,
is placed between contact area of the photoconductor
10 and the internediate transferring nenber 50 and
contact area of the internediate transferrlng nenber

Ol ENZ REhEABASR O cRARA si 1%5‘.?@1%&4%8? ne%

di recti on of thelnterme ate trans errlng .

) nit 40.is copstructed with devel opi ng
g‘@it“qﬁifﬁ% ﬂ%ﬂﬂébﬁllﬁ‘éﬂ?ﬁ%h?ﬂw HBHORS. Fhgek by rolling of
devel opi ng unit 45K yel | ow devel oping unit 455
relipes 861 ded 802 dhside oftilie WENMGE contabuideilf hoRied dnH Bkt result,

45C that an j uxtaposi t| oned in the surroundi ng area of

bel t 4 he bl ack deve unit 45K .i.s
equi pped"[’]éi | opt PRGEURe. mler %ﬁ/&&‘é‘ggpﬁ‘iﬁe‘i‘ cored bar 304a

feeding roller 43K and devel oping roller 44K whereas
ﬂdwula@'pnmgbemﬂdaef ehib b4l haviegiopsd bdabdontiuctance such as,
devel oper contai ner 42Y, devel oper feeding roller 43Y

um?xgg%!\ﬂll S el%gl pp W ﬁ'ﬁﬁ' %ve%gﬁéorﬁﬁ%r BQ%WM is

devel oper feedl ng roller 43M and devel oping roller F
ATFERE T BEEEE tlgy spreddine| 36dn agd s hips beataresistance and

equi pped wi th devel oper contai ner 42C, devel oper

foped repasidlyl propdsfesin RESYE AR BTl eBtiodt mda i s 'dtﬂdinlﬂss
e

developlng belt 41 is an endless belt and is exten

nu ers as rotatable and the
Ejg_ﬁ)e rﬁgﬁ%%@%tbaifﬁd’% in contact with the 5

phot oconduct or 10. y7 For exanple, the charge roller i
20 chdFhpeprepaerepnten 8t goeter thay fining Goltere3li2ywih whé belt 303 to i
i mage follnling apparatus 100 as shown in FIG_ 2 The

foriCP fidhg nip portion N. In this aspect, the pressure roller 304 has higher i
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 :
mednon 311 from the belt 303 is facilitated is achieved. ;

The induction heating unit 306 which heata the heating roller 301 by
means of electromagnetic induction comprises, as shown in FIGS. 14, 16A and

158, an excifing coil 307 as a magnetic field penerating unit, and a coil guide

Rl T iy S i,

plate 308 around which the exciting coil 307 is winded. 'The coil guide plate 308
15 closely arranged to the outer circvm 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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apparatus 30 exposes’inmagew se on the photownduct or -
drum 10 and forns a |atent electrostatic i nage. The

| atent electrostatic inage formed on the 10

phot oconductor drum 10 is then devel oped with the

toner fed fromthe developing unit 40 to forma toner

i mge. The toner inmage is-then taanterred onto the
internediate transferring menber 50 by the voltage
applied fromthe_ roller 51 as the primary

for an exabngrpilas dliernatehf windeg alnngrtﬁe enl gmdmplatet A@8 iu the

transfer paper 95 as the secondary transferring. As a

E%%%g?ﬁ%%ﬁn%%e reS| H?roner on the %ﬁatoggﬁ%uctor &%&ﬁat

ST ved by _t cleanln unit 00 and the charge
%Pﬁﬁ% EFF Sliaey inconge feapwamengyvariable
renmoved by the dlscharge | anp 70. The ot her aspect of
driving@peker dotfce0inot shg) 0ORitA8e ! Beitindoill 90T, an exciting coil
invention by image form ng apparatuses of the
o FI G The,in

oSS L ot e dunsepal Buck 2% bt s o

same |ineups and effects as the imge Flo ing

hatirliatdersshige is fowd to anfekGiting elaept sufrrtihg erember 310 and
devel opi ng belt 41 is not eqU|pped and t he bl ack

| i kit 45K - ther add? przem =1 === == = -= = =
yel Iioag g#@&%g UHI%B%JS@ "he magen?a gev‘é'ﬂ]%pl ng unlo?ﬁn-
45M and _t he cyan devel opi ng unit 45C are pl aced
Ui r Bettiys rasppelg heReap melabre nmagnetic meerpabilityy ahdt800. A
used in FIG 3 correspond to the synbols used in FIG

hag - Fry uekfy e Yea tin S RESTR 0 1068 1 INHYY aid ﬁﬁféifah B20a0: £6£800

i mge formng 5 apparatus provided with a heat fixing
1 of i_nv an._and conpri si.ng, the _ toner
&“Hﬁﬁ%fg &Eﬁé’flﬂggfﬂ"?'?i‘rgg Jabs gxaEipE P 307, thegeby
invention or developer. In FIG 19, symbol 350 refers
anoalemapingrmagetid fidld isAgensrateel %ﬂnﬁﬂmﬁﬁﬂgi mapnatic feld
provided thereon and the copier main body 350 is
wWIrRY b Btk REatfhe 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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sheet bank 500. On the image scanner 450, an automatic
docunent feeder 600 10 is provided so as to be novable
up and down around the fulcrumin the back. |nside of
the copier main body 350, a drum shaped phot oconduct or
210 as an imge hearing nenber is provided- A
chargi ng device 211, the devel oping device 212, a
transferring device 213 and the | eaning device 214 are
provi ded surrounding the photoconductor 210, each

bhé iighaplsaface oftHelteld 309 ifhelvicihfty RE E entrindd 6 th #ng nip

of and above the photoconductor in the rotating

dlreCtkﬁgﬂ%f t he t oconduct or 210 (countercl ockw se)
& RsrAtare g sitg elompent; heying thigh thermal

invention is used as a toner therein, the toner is

uespopsivenksa suclnasa texrelisiprng rol ler to devel op the -

| atent electrostatic inmge on the photoconductor 210
to an 0., The transferrin 13 is
const r uct eg %u H q%%%%ﬂﬁ%?%ﬁ%%@&%ﬂﬁéﬂﬁ“m
around _upper _and lower rollers 215 and 216, and the

Spuit aggerding tyan IH procsght Howeveriiris aodfemblentol e 2 fixing
surface of the photoconductor 210 at a transfer 143 T

M{b&u&?ﬂ 1slig O6dr .ﬁBQ%éé‘ H%eat transfer

devi ce 22 mhlch supplies a neM/to er to

ev eV|c 2A is_provided in the left side of
%@%P% fypuEngay enakling Gersbaone of rarm p
214. InS|de of the copi er main body 350, a sheet
umrmnban deige derifuing Apseatii) o iveldeh hBkink @16 BRbdihg quick

sheet "S', sent out froma sheet cassette 261
&Sf‘l?ﬁfs Qxeeguergy‘sawng 15 utilized, 15 achieved.

The charge-eliminating is a step that applies a discharge hias to the
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

EmnnpkmindeeIuagneﬁﬂhmushcbﬂnenekzhnmﬂﬁmbrudhdhangnrnagneﬁc
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| ater of the sheet bank 500, fromlower part to upper
part, through the transfer position B to stack
position- The sheet transport device C conprises a
sheet supply path R, nmanual sheet feeding path R2,
and sheet transport path K 10 And on the sheet
transport path R, a resist roller 221 is provided at a
upstream posi tion of the photoconductor 210. A heat
fixing unit 222 is provided at a downstream position
reflendiranen dhladeoderner.dirugh cleaner, andwebaleanes, etang uni t
222 which wll be descrlbed in detail later, a heating

ESLLEEE& Sl BB SR BB AL L oner
%ﬁ.‘ﬁélﬂ f such heag flg%ﬁ@;&h@%ﬁg@a&gﬁ charﬂe

pressure roller 236 a second pressure roller 237,

paffdnaed bl b clihg @hityi di ng tearresi stance 238 are
provi ded. An further ahead, di scharge stack part

(discqﬁkggggﬁﬁiti n) 239 is V. a sheet on
whi ch & by Hhar” Bepirpallratiet3 SHRT ifoRp EEport
device 242 is provided to the right side of the copi er

wmiisn  body 350 in the figure. The switch back device
242 conprises the sheet transport device D having an

| nver trRemREing: £Repif Wl ERYLoR R D pittesell B ditrolled

path R at the p03|t| on of ~discharge swtching paw
apg Avpipallifiareied opbbya soptrelirgaid- posi ti on 244 equi pped
with a pair of switch back rollers 243. The

re- t r ARG R@bivnRdhroRheGitiifl Bt is @iPable U coMirtMibeRRE K

position 244 back to a resist roller 221 of the sheet

et ol e Bdie SRR PRy amtles Hibule

transport a sheet A laser witing unit 247 is
mptnubeistd siwh ahssquehters br tdiepuievrg lebpi ng device 212 in
the figure. The laser witing unit 247 conprises a

w7 or ot s i oS Bl HEREM SR ey o

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 vmit, the intermediate transferring meraber 50, the cleaming device
60 having a cleaning blade as a cleaning unit and the discharge lamp 70 as a
discharging unit.

The mtermediate transferring member 50 is an endless belt that is

being extended hy the three roller 51 placed inside the belt and designed to be
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10 optical system 250 such as fB lens, and the |ike,
The i mage scanner 450 conprises a light source 253,
plural mrrors 254, optical |lens for imagi ng 255,

i mage sensor 256 such as CCD, and the like. And a
contact glass 257 is provided on the upper surface. To
the autonmati c docunent feeder 600 on the contact gl ass
257, a 15 docunent set table (not shown) is provided
at the position mhere a docunent is placed and a

gﬁ)scﬁﬁ&éet B o Sh%é’%ﬁ? rovhg%g%ﬁé}?ﬁgg@@&é?%

is al so equipped with a sheet transport device

barrprller that gantoprinha speciisiivansiochias, the prinerpriyansfivdias,

transports a docunent sheet fromthe docunent set

257 01;] the 1 mage s1 ung r 4%8 to ?r%ggﬂc%%%@] ?gvﬁh?gs
The s ‘ﬁ@d transport device is_equipped wt
61;6%5 fnepr thegiplprmedinte svansforrng meeraben50, and the

whi ch transports docunent sheets, 145 VI i The sheet

lpaitisfed OAdrBOEask m&ﬁ@ﬁﬂmﬁ mﬂohhﬂcabhﬁh pHnERREransler I:Ilas for

cassettes 261 in ich sheets "S" such as a sheet,

et c recor.di ng .nedi Iaced
FrBlering e fevelipb Hrad ferannee Som Rgmafeesbponio the
roller 262, feeding roller 263. and separatlng roller
eeaskr paperdis aethe (iwd tEnafo vestaral, isplackdsheeto facpwith the
path R, Leading to the sheet transport path R of

a0 0, it
RnBRBAat b It fie SRR Aol thd Hivefie Bl (o tetrine
| th R | d th heet t t
supp yﬁga is_also eqU|pEe mnhgﬁg S eeIS ran;gg;duﬂe

whi ch transport a sheet A rmnual sheet feeding section

Bra8sfobring BiendRs S00istifel ibehect @BERE abd¥of the photoconductor

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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10 copier main body 350 in the figure. A manual sheet
tray 267 is provided so as to be opened and closed to
t he manual sheet feeding section 268, which is al so
equi pped with the above-nenti oned manual sheet feeding
path R2 guiding a sheet, set manually on the manua
sheet tray 267. To the nmanual sheet tray 267, a

pi ck-up roller 262, feeding roller 263, and separating
roller 264 are 15 provided in a sinmlar way. Wien an
mmmﬁastﬁeeme@m@ uhﬂlﬁ@ﬁléqﬁig ped withi dbvelpkE D
(not shown) | is swtched on and the orlglnal S

Sl i SR o BB

aut omati c docunent feeder 600 i s opened, an original
degelopingdieltett is pnemdidse beld and d¢ exeada] RAWeed atdwenker o2Belt
i mage scanner 450, automatic docunent feeder 600 is

'9%%? sh0\/vn|:§l"l|§tgﬁEi ggigﬁttrent wg%%giﬁ%%%%

transport roller through a docunent transport path and
1346 t he contact gl ass 257 when the
docurment is set on the autonatic docunent feeder 0O.
The lmgemﬁmnﬂerchéé&metﬁs éf@ﬁﬂo&:ﬁﬁﬂ&&&ﬁmlﬂ
content of the docunment and the docunent
char ed on t he. docunent ck. . On th oth hand
18% BAERLie 0] 2 ShOVAR BTG & y
ori g| nal is 5 set onto the mtact gl ass 257. Wen the
appagdus 86 nxymsed bl gesvigedi thadt sshtontlingbi dagi 10endT3ras a
the inage scanner 454 noves al ong the contact gl ass

Faft QR s AR e PR ot B oo

| i ght reflected by a plurality of mrrors 254,
Wrdhglnl 10t thpndevelopasireith she taner fadfirony the5,

enters an image sensor 256, and the inmage sensor 256
deRsasing Rt 40 to form a toner image. The toner image is then transferred

onto the intermediate transferring 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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content of the orlglna] Simul t aneously, the

phot oconductor 210 is rotated by a photoconduct or
drive nmotor (not shown), in case of the exanple shown
in the figure, first, the surface is uniformy
charged by the charging device 211 in which a charge
roller 1.5 is used, then image information is witten
with a laser witing unit 247 by irradiating with

| aser light according to the content of the origina

a ent% g%@@?&@%ﬁa@%mntlﬁe Wﬁg’g’% P%ﬂ@raﬂérstgﬁé’@an

of the photoconduct or 210 and after that, toner

devedopingwpit 456° e dhod dlgacdy\ﬁamng ﬂia?p]tutmmldactt:h eﬂ The

| atent electrostatic inmge a visible inmage. 20

are S%ﬁ{%@%i&?% E@T%-‘F}gﬁ-up rwﬁ%ﬁa&tgﬁn&t Zhgﬁe;w

casset 261 correspaonding to the selected size of a
pl ur al f1§- 49 sbawsa sehematiceepniigurationo nfren £mée iimagh dorming
sheet bank 500, 147 and are separated one by one by

bpparfathd pbﬁ?ft&dftﬁﬁﬂiar%a"tﬁﬁl% uﬁﬁ%f@ﬁlguﬁ%ﬁﬁﬁﬂtahﬂ rising
roller 264, fed to the sheet supply path Ri, Jompri the

%ﬂrans orted t¥ theagtlgﬁet tran port roIIer %6&9 ]Iﬁy"lggf?gnﬂr
“’%Wi’éﬁ n

down to the resist roIIer 22L The reS|st roller 221
Aevelateat ebh FiGs ¥8.cyminil s3B0niftrsttoen Sopiet aidiarbody. t AR image
af orenenti oned vi sual toner inmage on the

right QPQ t[gr:t% ot oco{.%'u cﬂﬁﬁythgl%ﬂiﬂlnt’%lr@g? \?gﬂﬂs p hfged on a

uaI sheet tra 267 of the manual sheet feeding
g i &%ene@ee anhehdal), an sdematin detunyergdeadee GO0
rmnual sheet tray 267, are sent out by the pick-up

isq@irbeided 82as A aAde Gp AnB\cRREarBYind Fa ﬁﬂ&&:ﬁwﬂiﬁf back

f eedi ng roIIer 263 and 10 separating roller 264

to th u sheet feed h , transparted

e oHBSHeE EhE Bmer P bdbsRa). S timahazed Photamagictor 210
transport path_R and fed in the right of t he

#h etoo gmagel cChearinig] Gndrbérh és riesiidedr old ehatdidgi deviee 211, the

synchronismw th

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 (eounterclockwise) 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 to 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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the rotation of the photoconductor 210. Then, the
toner image an the photoconductor 210 is transferred
onto the 15 sheet "S", fed in the right of the

phot oconduct or 210, by, in rase of the exanple shown
in the figure, the transferring device 213, at the
transfer position Bto forman imge. The residua
toner on the photoconductor 210 after the inmage
transfer-is renoved by the cl eaning device 214 and
mokitfndsl, residual potential on the photoconductor 210
is renoved by a discharging device (not shown) to 20

prepake he. next i e form i,ch starts from
Phe” o FIPh Jb R HBE oty de0Ach 2, wit” GympaS e oter o
i mage transfer is transported by the transfer belt

the Aevdlopintalevice 248 frowided i ithe [cfi2@de phttrcthavgingatenice211
the heating roller 230 and a 148 --------------- -

L S P roller 232 and while the sheet being
3?9anspor%§%§&ﬁ§§% and pressure are applied by themto
fix the .toner image on_the sheet S Subsequently, the
sheet Inwde pbihe eppicy main bady 989 a sheefcranment Hevipe C is also
di scharge roller 235, first pressure roller 236,

pYOHAET LIS SAMParts Ghb& “S2 3bnt 30 108 & ShedtVasRERVIA J&tkéhed

tear esistanae 238, discharged on the discharge stac

art 239, a t here. When inages are fornmed
RF B e el B34 da aiter 978 Y0 FBBFER TS thoypaty Herigansfer
pawl 234 is swtched. The sheet, on the surface of
pobidoh B to aieek positiige  Thet shens bamspokt devickall dhnpriséh g sheot
sheet transport path Rto the inverting path 10 R3;

SRR T, R P B e BIARE, bl B ot i

back roller 243; thereby inverted, introduced to the
And on the sheet transport path R, a resist roller 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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re trausport path Rd; transported by the sheet

transport roller 266, guided again to the sheet

transport path R, and inmages are also transferred on

the back side of the sheet in the sane way as

descri bed above. 15 There are two types of tandem

el ect r ophot agr aphi ¢ apparatus by which the imge

form ng of the invention is perfornmed by the inage

form ng apparatus of the invention. In direct

% . . . N
VHrEHE ipatly BB bilaRBRESHRR ﬂﬂé%thﬁgptﬁ:aﬂ%gdﬂ E’%lﬁt{) Rzéli i(:)h%t position of

transferred sequentially by

heet' 9% which is being jransportedby the sheet ‘
?’Fﬁﬁ%r‘f‘?ﬂ‘&@%%ﬁ%ﬁ?m sygichibagkpasifion 244 equipped

indirect transfer type, images on the photoconductor 1
weith & gugosfewiteh badknsillerd 243.S et trahporbpathRA puides from

primary transferring unit 2 to the internediate

6 B4t Halld pOBARR ad K b Recly ot b A e loek Wansport
transferring nmenber 4 are transferred together to the
saidel. sThe a4t tramposiedonetal yotopaized phirahghesbibarbpas rollers
shown in FIG 5. The transferring unit 5 is generally

f NSO belt; however roller types may be
used. The di'rect transfer type, conpared to the
indirecﬁﬁtranster type, has a_ 5 drawback of grow ng
in siz& RRT PRt pai 3ds progdedin theledydithe developing device
because the paper feeding unit 6 nust be placed on

Riinnhiediguse.d €TIRS labdrewiting emit PAURmyreshNSscR Al %?]ljtei'&‘. {not.

T where the photoconductor | is aligned, whereas

[.xiRg_.unit 7 nust .be placed on e | ower side_of the
Ao ot Ay R rprGr T aning 242 polSken mtier 240, scatming
transfer type, the secondary transfer site may be
yrigabsrstem 280 sticly 24 1P 1e0s, fanddhy likand t he paper feeding
unit 6 and the fixing unit 7 maybe pl aced together

11, A i RS B A 1
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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Tb avoid size-growing in the direction of sheet
transportation, the fixing wunit 7 nust be pl aced

close to the tandem i mage form ng apparatus' However;

it is inpossible to plarn the fixing unit 7 in a way

that gives enough 15 space for sheet "s" to bend, and
the firing unit 7 may affect the i mage Ewring on the
upper side by the inpact generated fromthe | eading

end of the sheet "s" as it approaches the fixing unit

7 (t hiTheheenirmkfioN iz equippbd bhigh aphitahitytdfishéetsheetics 261 in
or by the difference bet ween the transport speed of

‘&\ﬁﬁlﬁilﬁﬁ s tr SpO @2%%’050 h he fl 5] nﬁsumt 2558 um

belt. The indirect transfer type on the ot her hand
are | Paged hél ﬁach@hmn taspette 26je qotmeprmdmgandayptnéltar 262,

gi ves sheet 'V an enough space to bend and the fixing

fillihg | DS B6W SEpafiind el 1RO Boifiled! 50 The
For above reasons the I ndi rect transfer ty the

éandem ele trophot o] raphl C appar atus is particul arlt¥l
iPeaigRed Fhaed spB ding & the siegff trapsnert R of

el ect r ophot ographr c appar at us as_ shown in FIG 5,
m4ieRde 85001 fohtedBixthe riggtt FRopl IR oY ERdbt cheseties 2EY dh the

toner on the 5 photocunductor | by the photoconduct or

¥ ocDiteebplnp R ol R i A Bfbieod wiffus et sgamspprt roller

al so prepares for the next image form ng by renoving
266 érataBinibady bobensportingeheet) ednddiranspoert a abafter ri ng
nmenber 4 by the internediate transferring nenber

cl eanign C
i nt errreglE"%’;%F‘léI %l?eaang%err%eng rre?’gg% %‘?tﬁ ﬂﬁrll%ht side of the
se_condaril transferring. The tandem.i nage form ng

capigR i dody G50 an theofiaren Ayraangal; shegt tray 24 ns pmv@dedsn as

i mge form ng apparatus. The tandem inmage fanning
tabpapehsthand st i th RAGHAAVERBY FRAiORicHbn PBBNwhRMYis also
150, the feeding paper table 200, the
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
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.
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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400 1 s The internediate tran eerrin_g nenber 50 in a
formof an endless belt is placed in the center part
of the copier main body 150. The internedi ate
trapvfer+, ~ nmenber 50 i s extended between the support
roller 14, 15 and 16 as rotatable in the cl ockw se
direction as shown in HG 6. The internediate trn
nszferrr nenber cleaning unit 17 is placed near the

$hep puntacir glake 257 Svhen 2Re docleneriois ettore thid @utcsd i dbenment
toner on the internediate transferring nenber 50. The

Landeppd j ni t N | aced,on th
FRREE TR BRARD b 460 5t Badh BGAAT rhas themptent of the
devel oping nnit, four image formng units 18, 151

it adhthe fagement indispherged oo dotirosedstiank| i @a the
along the transport direction in the internediate
L aR iy | Co : o
bet vveﬁe]ﬁﬂ’tﬂllﬁlg support rglriﬁgl;ﬂé%ﬁﬂgng ?E g*ﬁ?@%&u@emm
uni t Zﬁ:@i s placged near the tandem devel oping unit
§@nterthe @ E@lsi*/z??-ansferri ng unit 22 is placed on 5
t he opposite side where tandem devel oping unit 120 is

pl acedWihantthe imarecsdRdbAUE0tEs ARELREA AR DD 953 of the
The secondary transfer belt 24, an endless belt, is

e nded be en a pair of the roller and.t he

AR HERmEE W5 Sohsilinte fhe ifodtiign L 25T i o it dm tho
belt 24 and the internediate transferring nenber 50

bglt seureesiad ie refectertby thehmrfice dflae aiiaaidaThe reflected light is
transferring unit 22. 10 The fixing unit 25 is placed

ARk e I‘PE‘QE%N mw@r Wn E%iﬁtﬂﬁg‘] T
inverEs[ih%’n%uﬁlt 2 Pfs p acegsﬁ'egr t he sec%hngg?;)gﬁgl lens. for
transferrin unit 22 and the fixing unit 25 in the

R IAELHNEPRLss argbthe imagg sgapon 456 reads the
invert the transfer paper to forminages on both sides

e@hidief thesrsdiaal. paper. 15 The full-col or inmage
formation, color ropy, the tandem devel opi ng

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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Y~-using oPing wunit 120 is explained. -At the start, a

docunent is set on the docunent table 130 of the

aut omati ¢ docunent feeder (ADF) 400 or the automatic
docunent feeder 400 is opened and a docunent is set

on the contact glass 32 of the scanner 300 and the
automati ¢ docunent feeder 400 is closed. 20 By push

the start switch (not shown), the scanner 300 is
activated after the docunent was transported and

amohagrd soparatedeneckinozechy ing trblderdfiSunmedeparsing
set on the automatic. docunent feeder 400, or the

et S ek hec NIRRT, cfltlp By Shebt Fanaport

first carrier 33 and the second carrier 34 wll start
toi tha whegt, @apsnone pathyR; and glopped gunning down o
irradiated fromthe first carrier 33 simultaneously

thé beist! fiflet AN Tied h®dtadllér 20 I Ricaied bisA¢ %rittPthe

reflected by the mrror of second 5 carriéer 34 Then

DRI e S Ree G T @b Hhlegeier 210

scanned to provide image i nformation of bl ack,

thetehp w,shevigerihg fahish thy 2ighEaé the plagecondhctorRLd.onAkematively,

bl ack, yellow, nmagenta and cyan is transmtted to

' j ikt 18: bliagk . e formn ni t
e iR g 2B ek Wil Yt PSR D Bt fpened
unit and cyan inmage formng unit, of the tandem
agd\ieisi wef munmallp @nathe washal sheot s g67.otrebiead lout by the

yel l ow, magenta and cyan is forned in each inage

PR Relle U6, seblafateARES by Ul A hoUbldwih feddifE Koller 263 and
I mage' formng unit, yelldw i mage & mng unit, nmagenta

i ma gﬁgfogmgg ﬁé%{;ﬁnd cyg&%& fprg;né;] uni t Ofp;.'fg?ihy

7 is equipped with the photoconductor 10:
thd ehet drchepbrtrroll OK266) il esicio, the kbkeicangsiirbpatbOR, i0d fod in

yel | ow, phot oconduct or
the nght of the photoconductor 210 by the resist roller 221 n 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 ransported by the transfer belk

217, fed to the heat fixing unit 222, passed between the heating mller 230 and
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10M for nagenta and photoconductor 10 C for cyan, the
charger 60 that charges photoconductor evenly, an
exposi ng unit by which the photoconductor is exposed
I mgew se corresponding to each col or i mages based on
each color image 20 information as indicated by L in
FIG 7 to forma |latent el ectrostatic inage
corresponding to each col or inage on the

phot oconductor, the devel oping unit 61 by which the

Ipaésgte RLIBELADEAAWHSleItHBSRdt Be Ftel Sl 258 Hlessure are
color toner: black 153 toner; yel t oner nage

ek B ey o i A v f%&%ﬁﬁiépéﬁgegﬁ&t oﬁebsqwag@y the

is transferred onto the internedi ate transferring
rhedtcn frOvided evith dbacnmibteicer thebesithe disthhrddrdBe 235, first
t he di scharger 64. The i mage forﬁl@ﬂg unit 18 is able

hagee{emrgﬁn%jcya'n eg’%‘?%{igeg&%@%‘gggzglaﬁ "E#EII }ﬁﬁggmﬁmﬂg

i nformati on. These fornmed i mages- bl ack i mage forned

238 odischitraed v01tHeudishargix steeld pavt i 289gend stacked
formed on the photoconductor 10Y for yellow, nagenta
thgge forned on the photoconductor 10M for nmagenta and
cyan i mage forned on the photoconductor 10C for cyan,

are tr@&'ﬁferred | 0 sequenti al | élonto the internediate
t ransf i @h bpdh sides pf thet shachnkhe gischarge

transported by the support rollers 14, 15 and 16 (the
prritching patw] B Br swibdied. ATHe tdﬁ@etb'ﬂﬁcd}fe s&ﬁcb‘ﬁﬂwhmh a toner

magenta and cyan inages are over | apped to forma

B0 BRE 5, Bl PR ehe R Bl g 2 4 Bikinyimepach

sel ectively 15 rotated and sheets (recordi ng paper)

RBidranspacted drydhe sheas fremspotroBen 266 talthe ywikth badephsitihn 244;

cassettes in the paper bank 143 and sent out to
dueibchieAhoRR Y 4 4Ritdh Rk roller 243; thereby inverted, introduced 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

149
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bei ng separated one by one by the separation roller
145. The sheets are then transported to the feeding
path 148 in the copier maid body 150 by the transport
roller 147 and are stopped running down to the resist
roller 49. Alternatively, If 20 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
Intzeriedinté sring membayi4 ane thhaderded togptiee ththe sheet e by
154 down to the resist roller 49 in the sane way.

grounglﬂéﬂ[}&tfjﬁ-'tzla"l'r]v\]“lg\ellfe[rﬁﬁﬁ[EJ ?gslaﬁso usggpe V\heﬁ#)&é'lﬂ%-serﬁ%gumtﬁ

. mposed for the sheet powder renoval. The resist
iy genespily 8 transfesttpansgortbelly hewevwairgHenypes g be used.
synt hesi zed color 5 image (color transfer image) on

the i Mhe/diRel ahfsief e &iripdied 15 HRemaR et RRsfEr typhSeis a

(recording paper) i S sent out between the internediate

dtﬁ?ﬁVFSfertll ng lﬂgg%a%qq%‘rsﬁcondar% trangfcrrn the

(recordi ng paper) by transferring (secondary
papenfebdingiuig) 6 oiuse bs phiché en theuppdratidd gfibe Lyodimage
transfer image) by the secondary transferring 10 unit

. ' ' t §f; 'at -
(hing ABpERRLS TSR UG PRt Bl S iRILAE srherepe the fixing
cl eaned by the internediate transferrlng nenber
unitepmiushbe placed oy Lhetlywes idetof theemmagiivg. ppdhp obher hand, in
whi ch the color inage is transferred and forrred i's

Bpesafopatidary ERmefoe kith ]gltwely

&
unit 22 and sent out to the 15 f|X|ng un|t 25 in or

il PhE e P dCHCgRt P Ao BRIP bl ! P b aeblogether

thermal pressure. 7Yiggered by the swtch claw 55,
vitietletandehnamge dirrgnp appaminsTahslahglitge@sible tolte downsized.
di scharge roller 56 and stacked on the discharge tray

S7. N GEAR A Hrdwidd 188 4RcRh S 1 hefVrhEbortation, 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 E;heet “d’ as 1t
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.

150
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claw 55, the sheet is inverted by the sheet inversion
unit 28 and led to the 20 transfer position again-

After recording an i mage on the back side, the sheet

is then discharged by the discharge roller 56 and
stacked on the discharge tray 57. L is The inmage
form ng nethod and i nage form ng apparatus of the 155

i nvention can produce high quality imges efficiently
since the nethod and apparatus uses the toner of the

i nvent ion ich corrgsponds to a, | owt erature
{1t no 00 aPeis en e FEhR et rthten By b Sundom
resi stance and anti-heat preservability and

elsbrophotographieapysict ers iaphetiodariyibiieg eeiphasiped eyt 0

5 be produced over a |long period, the toner does not

Tt

extrenely rare, plp the toner nakes it possible to
PEenaTes s the neidmage formine by sempwingithe remdiial teher oh the
W thout transfer errors and with good reproducibility,

photoburidureir n%ememﬁumm' nd&QBr E]QaﬁIhF' g i f{ﬂ '

and i mages. 10 Herein below, wth é‘?‘gcr r?’ng oﬂlgsu%&'af
anpl.es, ;the Lnyentjon . s explained in detail and

%@W&Pﬁ@r E@?ﬁmﬂlé%l“éw&m' ork elsgauepayes for the

limting the scope of this invention. Al "parts" and

hest inree damisgbydebyvivgthe wHidssl thish afhedn tePinB@ingh Se.

tenple A-1) 15 -Synthesis of Organic Particle Emulsion

P pReEA bleAhof 3 e AR Rtbonsbrugly Fleier loapisg unic
salt of sulfuric acid ester of nethacrylic acid

the surlace of the intermediate transferring member 4 after the
secondary transferring.

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,

151
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- oxi de adddct (EI EM NOL RS- 30 by éanyo Cher;i-eel

I ndustries, Ltd), 83 parts of styrene, 83 parts of ne
thacrylic acid, 110 parts of butyl acrylate and 1 part
of 20 anmmoni um _rsul phate were introduced, and stirred
at 400 rpm Zr 15 mnutes to give a white enulsion.
This was heated, the tenperature in the system was
raised to 75C and the reaction was performed for 5
hour Next, 30 parts of an 156 aqueous sol ution of 1%

yallbwtve f) i Fathindidade nedlif Hod@sRAadkitPfhsport

m xture was matured at 75C for 5 hours to obtain an

{@%ﬂe‘ous ﬂE{lﬁgrSI 'cc)in of a _vi. néné%?e% ;L:t[ﬁwm%ﬁ%oe{ﬂ%ded

sul furic acid ester of rret hactylie acid ethyl ene oxide
betelenrt the sappertirellercidandld. THeexposimardii 21 & placed near the
di spersi on 1" The vol une average particle dianmeter of

eI pER t ) icle-di spersi.on 1"
meas ur ega%é}ﬁghe part [ ::Iﬁ]']g @@%%ﬁ%ﬁ%ﬁﬂaﬁﬁdm
apparatus_ (L -920 Hori ba Ltd) in which |aser |ight
tbeamt@rmﬁglemberm 1 developpg aaikdd ig phcndim the dryi ng
a part of the "particle dispersion 1", the 10 resin
trads Hedfsyshan ﬁlggeﬁﬁ&ir f
%gmﬂ%}wﬁ was 59 andrtﬁﬁe %%P%SH l ecu arﬁen%%%aﬁ
1 %FOOO -Prtgggr ation of ue s Phase 7h 990
LY2RR & RAT the dFmnstargqper
1, " 37 parts of 48.5% aqueous sol ut| on of sodi um
tetncieonthd i phessebed eTtrthsfed bt i Caratile ihbrrmediate Lransferring
(ELEM NQI\/O\I—? by Sanyo Chem cal. Industries, Ltd.)

8 her ts of - eet'%y ghemere#:gedadstlrrggz

to as aqueous E ase 1 -Productl on of Low Mol ecul ar

Thae Sy £6 és p liammtbe isemndegstransferringpeit %2t h

condenser tube, stirrer, and nitrogen
The sheet inversion uaut 28 1s placed near the secondary transferring

r'!‘

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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20 inlet tube, 670 parts of bisphenol Aet hyl ene oxi de
di nol ar adduct and 335 parts of terephthalic acid were
pl aced, and subjected to pol yoondensati on under {
normal pressure at 210C for 10 hours, Wereafter,
reaction was performed 157 - - under a reduced
pressure of 10 nmmHg to 15 mmHg for 5 hours and then
cooled g to 160'C. Then 46 parts of phthalic
anhydri de was introduced into the reaction vessel, and

Ptk RO LR RRGh heloepmting Sl s g patart e b2
mass pol yester 1" had a glass-transition tenperature,

Pad the fing AG; o8Bl i will bisirt ainrfing 0 The light

nunber average nol ecul ar mass of 3,300 and acid val ue
Fond tib Lighe)%d 'gréHiE cArdet #,’-lgnﬁ\,{sgnse i
equi'ppeogvvithﬁggén ense%ﬁlt(ﬁl}L%fﬂﬁés?#r@n: r, 3%1 nitro e"}'?llymm

%'_nl et tube, 410 parts by mass of"|ow nol ecul ar mass
b i}@%&f@ﬂe@?dbyﬂb@et@cemen garfang is rrilegtaddrycihe maireorad second
500 parts by nass of ethyl acetate were introduced,

anatidri®a. 1 Theh teNechRfidpRich S Mrredlivd Olfe o vEr MRYFRighfy lons

synt hesi ze addition products. In this way,

pre ro 1" synt hesi zed -Synthesis of Hetim ne
3B Rt fibr dopy G s i SERRYAIIA HAPTAe SPARY on of
thernoneter, 170 parts ofisohome diam ne and 75

bhacksyedibwimetgymtaetndydvaket one were introduced, and the
reaction was perfornmed at 5(PC for 5 hours to obtain

bl ockeg ' -TR}.S. . 0 as "ketinplne .
conpoung gl' hihe kmar%n\%ﬁje %S’gpé%’trpﬁ%iﬂg‘g ThE 1
was 418. 20 -Preparation of Masterhatch.- E
transmitted to each image formng 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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1, 200- parts of water, 40 parts of carbon bl ack (REGAL
400R by Cabot Corporation), 60 parts of polyester
resin (RS801 by Sanyo Chem cal I ndustries, 1 158 - -
Ltd ) and 30 parts of vvater wer e added and m xed in
HENSCH&L M XER (by M tsui Mning). Then the m xture
was kneaded at 150C for 30 minutes using two rollers,
and subjected to rolling-cooling and crushed with a
tpudnywliopetonen magetits fonenainb oy taokr telbterbaticimagel)ithe

is referred to as "masterbatch P. 5 -Preparation of

frbee TS AE AL b2 b0 Wibat o T bl TR AR BRIERI L the
_acetate were introduced into a reaction vessel

wrnsermng memhben §0; thembhotasoaducianegeanag unit 63 and
tenperature was raised to 80C with stirring,

tRRHRERIraeAsR! ol t@nﬁ&grﬁnt PO AROITHrh @adPC Over
I hour. to Next, 500 parts o rrasterbatcﬂﬁl and 500

s.of _eth ate were duced intq th
53@2&91%&\)@&%@%% aﬂ%flta Gran BPAsE hased on cach
|ysate. This is referred to as "raw material solution
cdlor ima@ibipardtimof Thes famhed irnhgmsoblbk dade oveied on the
transferred to a reaction vessel, and vvax was

a Udtra Ms | | Ai e
oy RH Gter B AR S e e % Pl ool fav
1kglr, disk circunferential speed 6msec, 0,5 mMm
foriellaw; magentd dmage kethedorgbephoticonducioml OM farssegenta and
Next, 1,324 parts of 65% et hyl acetate solution of the

yAPWh AR BAHEREN TRS %%%&E}él‘e
uFdlspersed in 1ﬂpass y t e eag uhder the rA]:Ed
afare d condition t obtalnadlspersmn This is n
S?'l‘-@& Y grtor g}egphqrﬁ_ﬂ'wlnchls being

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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Emul sifiration- 1772 parts of "pi gmnt f wax- di spersi on
1", 100 parts of 50% ethyl acetate 159 z solution of
“prepolymer 1" (nunber average nol ecul ar .mass (Vh)
3,800, average nol ecul ar nmass (Mw) 15, 000,
gl ass-transition tenperature (Tg) 60C, acid val ue
0.5, hydroxyl value 51, and the content of free
isocyanate was 1.53% by mass), and 8.5 parts of
"ketim ne conpound 1" were placed in a reaction vesse

dedmo the febisd rolerMI0n tRE A @m!ll?
homom xer by Tokushu Ki ka K%g;f/agm Qb dﬂﬁgrgééfﬁtrfﬂ%%

DB RS s e i b ok eed e

speed of 10,000 rpmfor 20 mnutes tc obtain an
aheﬂguwdnnnbmmaﬂ.i spersion. This is referred to as
"emul sion slurry 1" io -Organi c Sol vent Renoval The

233! oo e Sl ek 4 B3 g%%%@i%ﬁ%ﬁ%gves Bleined eclor

vent was renpved at 30C for hours and the
iﬁﬁé& umaaﬁamihs@ﬂhummdmhmhnsﬁbnumbmmnﬁmrﬂlanda
dlsper5|on of which organic solvent is renoved- This

EBect Gt gtk ffbedPis @hﬁw&m&éﬂ%&e@e&g& R e

and DryirWAfter filtering 100 parts o I spersion” |

sl ur.r nder the reduced ressure, rinsing and
%%@3&3&@@%@ lmgﬁjwtfz a1 | Th erjor ignag&lsthen

procedures. (1) 100 parts of ion exchange water were

fetded ohdhe bledli(tdcerdit@sepad by Banefring Golifdae P OinkRiring)

at a rotation speed of 12,000 rpmfor 10 m nut es and

5y pEARERA eabof e B0k et By 1R RShdAry Famoterring

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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cake of (1) and m xed in a TK honorni xer at a rotation
speed of 12,000 rpmfor 160 --- --------- 30 m nutes
and filtered under the reduced pressure. (3) 100 parts
of 10016 hydrochloric acid were added to the filter
cake of (2) and mxed in a TK houaom xer at a
rotati on speed of 12,000 rpmfor 10 m nutes and
filtered. 5 (4) 300 parts of ion exchange water were
added to the filter cake of (3) and mxed in a TA
bemineinxean. produce dhighiqualispdedges effRyd0ly smoes fthe méthod and

mnutes and filtered twice to obtaln afllter cake.

BPrE ] oG ol R E ikl i | Bfefbdnds 0 a

sieve of 75 lire nesh to obtaln a toner-base partlcle
lowytempparatarey sxFlem, is exeallest 1pkathpof, effset gegistance and
-M xture of external addltlve 100 parts by mass of

antidiRt phas eyl 1 D A Sl 1AS1AES A lunBEHBDAS are to
1.0 part by mass of hydr ophobi zed si | k (HDK H2Q00, by

C ari,ant,( sKdc n.extern addi tive, and
bg rpdugsd RS e PAROHADE: wagE opS ok AEEEREaE 1o cach other,
(M- 150AFM by Tayra Corporation) were mxed in
defahsEkiidn M Bddahbing traisforability, @ndabsng abilitg s axisemely rare,
of 38 pmnesh to renpve coagul ati on. Thus, toner was

' “tune ts of
ﬁ%@ep%%gkio%r %@?%g‘i al ﬂg%ges J@ilné‘?}r frns(s ]ﬂ% 'ﬁ%ﬂm{mm
average particle dianmeter (Dv), 20 particle SI ze
vaithout | ransfem eymony iapd) withyegodgrensodwnibility; tapd further does not
fl own-out tenperature Tma, 112 flown out tenperature
| ik el iaRd iRfagtoner Trb, difference between
Tma and Tnb,” Mm gel content, nolecul ar mass peak, and

ti ) ] ) ;
Herein below, with referring to Examples, the invention is explained in

detail and the following Examples should not be construed as limiting the scope
of this invention. All “partd” and “%" are expressed by mass unless indicated
otherwise,

(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

166
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follows Results are { shown in Table 2. <Vol une
average particle dianeter (Dv) and Particle Size
Distribution (Dv/)ra> The volune average particle

di aneter and particle size distribution of a 5 toner
at an aperture dianeter of 100 pm was neasured using a
particle size neter, Coulter Counter TA Il by Coulter
El ectronics Ltd. And the fig ,re of volunme average

Gl ' t I tigche dj aneter,.
\%a%géd%zﬂﬁ%:u Ogtrm;&ﬁ}{)aseg on ﬁ%%ésl‘gﬁ ?%%J‘P sﬁdﬂ%ﬂnﬁé’?‘%@& Tedchion
Circularity> 10 The _average circularity of the toner
FHEYTE 3asaatused at 79 6vior § penrgiaoblaih eniagugeusdisparsion of a
FPI A 2100 by Sysnex Corporation. Specifically, the

WA R GDpolyafr BEST R hAcRAR #2601 B Iﬁé:yiaﬂ?%—gaéum aalt of

of al kyl benzene sulfonate surfactant as a persi ng

agent to,100 tq 15Q.m _ of ter from ich solid
F‘ﬁ]g'b‘?*f W%Eﬂﬁﬁg} %&%ﬁ?@}%%ﬁeﬁhﬁvﬁﬂﬁmwddna&a This is referred
container, and then 15 0.1 g to 0.5 g of each toner

wess “pddiede diglediimpEt sed- The di spersion was subj ect ed
to dispersion treatnent for 1 mnute to 3 mnutes

usi ng SN ' rser nda, Ei ertronjr

and thliei]‘:l‘t3 gér)]ﬁe]%n%s%a%ge%e %ﬁ%@ﬁ?%ﬁﬁ énnWé‘é‘?'i}Pé;B‘e

by the above a%par atus at a dispersion concentration
ariclg dispersen I measmed dirdhe partinkeriagdisbilndidramicasurives

calculated fromthe result above. 20 <1/2 fl own- out

éﬂ%‘mﬁﬁﬁt(ﬂl&%ﬁ 131 %EIH.PH?? Btth 15&;'}1?%’ ]l:&lf%v_l jque i

nelt kneadi ng Ec}? ?oner, Difference b 1uae%t% [ g,géhéﬁ%uem

T Inp 1&5 112 flown-out tenperature of toner was
was 05 Ao |$’#”5‘|€)ﬂ parg ol the “particle dispersion 17, the

resin was isolated. The plass-transition temperature, Te of the resin was 53°C

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

157
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type ftow tester (CFIL5000, by Shimadzu Corporation)

under the conditions of Load 30 kg, D e dianmeter 1

mm Tnperature rising rate 3CJmn. The toner was

nel t - kneaded by batch type kneadi ng using a | obo
Plastom || 4C 150 type (by 7byo Seild Sei saku-sho,

Ltd.). The toner anbunt 5 was 45 tb heating

tenperature 130C, rotation nunmber 50 rpm and kneadi ng

time 15 mnutes. <CGet contents The gel content was

unsles areduced pressuomal 100gnidg 1o b ermblgsoms hghescynd then cooled
this, 100 g of tetrahydnfuzan (TIC was added, and |eft
1649 R o Hehalih A0 AP s iR ol BP it b

t%& hourg?ieggdﬁi frac[tﬁ‘i on, PHI? idE@gI%I]@E%gnponents,%a&m
abs?rb d,. THE as a solvent, and swelled tqQ precipitate,

ﬂa@r{ihﬁﬁﬁ%dﬂﬂaﬁ'éﬂﬂm der Zyhewrsdoppiain lopagelecular

Separated gel fraction was heated at 120C for 3

mdpelyveatrgarbed T1l F was vol atilized, and then nass

was wei ghed Thus, gel fraction was neasured. - 15

<Mbl eghll mas aky Mol ecu] ar,, s peak of .t.he toner
was ﬁ%mﬁi“’“ I .PGE'W@JEGILIO% EROFHAN heat
chanber of 40C was stabilized. At this tenperature,

tdinperaderen Teodf 43T Epdwerate makcodlazimred, kio, af 6,708, animber
speed of ImMImnute and 501 to 200pl of THE sanple

a&%“f% 'ﬂn@%'sﬁ%m%&%%ﬁ] densi-hy nas,rqdj usted to 0.05%

T

y mass, was poured and neasured In
e. neasurenment of nolecular mass of the sanple, a
-Poonthess gf Prapelymearst ri buti on of the sanpl e was
calculated fromthe relationship between | og val ues of

the anghyéidih vetiel Bquipfed with chidenser 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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- .- -- - ---qQ a5yy3 from sev-é-r“él rmnodlsperse

pol ystyrene standard sanpl es and counted numbers The
standard pol ystyrene sanple for naking anal ytica
curves was the one with a nol ecul ar mass of 6x102,

2. 7x10? 4x102, 1.75x104, 5-1x7.0+, 1.1xIp3, 3.9x10%, }
8. 6x10%, 2x1,06 and 4.48x106 by 7byo Soda

Manuf acturing Co., Ltd. Arefractive 5 index ( )
detector was used far the detector. <G ass-transition

tTedN ana B Whva Niixh
be neasured using %%%cﬁ%ﬁﬁgm TA%QW%WY

ak Ki Ltd accordl to the
R R TSR I R TRl R —

placed in an alum numto san‘pl e vesselL The vessel is

piwacelibre umal dubjubtd tertollingwabkidy 46d HifRed §ith ApaRerizer to

el ectric furnace. The sanple is heated from an

PR R datbailar e R Braio e " magierPain Tho

mnutes, the sanple-is cooled to nomtenperature and
: f§hibRbageor 10 ninutes. Then, in a nitrogen
flow, DSC neasurenent is carried out usi ng a 15

di ffer gi hatts SR kldhuEa .8 Eéd@[ﬁi %\F eatin
t he sarrplgto 150C at a tenperat rer|S|n E!ulufegp WA

10C m d ass-transition tenperature ('f'Q)

B A0 T s ol gtipf acelata yereigtrody amﬁ@hmwwml
system TAS-100 system as a tenperature at the

provideileeith etirwt ahli ehfiasdind e Qmﬂrt‘ﬂe ferhBOREAH Rhs HifR Bs0°C

the endothermc curve near the gl ass-transition

it o&ﬁ%%“rﬁ#%%n&sﬁﬂ%ﬁ? o spalo 4 50 epi hour.

that, in Exanple A-1, "low nol ecul ar nmass pol yester
Nexty 580 @hﬁﬁ@éﬁna@efﬂm 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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164 nol ecul ar mass pol yester 2 haVing characteristics
shown in Table 1. For the obtained toner
characteristics of toner were neasured in the sane
way as in ExarnpleA-1. Results are shown in Table 2_
(Conpar ati ve Exanpl eA-1) s "toner 3" was produced in
t he sane way as in Exanpl e Al, except that, in Exam
pIe A-1, "low nol ecul ar mass pol yester |" was changed
to "l ow nolecul ar nmass pol yester 3" havin

E@hmﬂf regelymer In Swmber avgioage molgnelar mass glivilubi RB0Bf average

"keti m ne conpound 1" added was changed to 10,3 parts.

islbedliemald Mﬂ?tﬁtm@ﬂs@ﬁ%ﬁa@ﬁ% ? ’I?BQ*C WElSralue

measured in the | sane may as |

ul.ts bI e 2. .(Conpar at I ve | eA-2
ﬂ?ﬁwé«rwf‘ft?iasgg e FoRTeri AL SRR 5@3@%
Al, except that, in Exanple A-1, I ow erI ecul ar nass

and| 3/ pits of"ketiatine bangaihd U wéevwladdlie @readtcibssel and
pol yester 3" having characteristics shown in Table 1

and,t unt of keti e cO dd
oA 5 opd B Bt T HRHRRE R Dot K Roeyo
characteristi cs of toner vvere neasured in the same
Giga\L4ds ThmEk@ﬂﬁmaﬁBbPﬁqmnm&phmmdﬁshnamdﬂmdEbeewﬂ$hn

( Conpar ative Exanpl eA 3) "toner 5" was obtained in the

B Yo A O 20

changed i) "l ow nol ecular nmss pol yester 3" having
TeiRgEcedp ebtaln Al QqupQHmeHuUTLispersion, d Thirds refepmdito a5
"ketim ne conpound 1" added was changed to 42 parts.

"drablsion slurry 1",

~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
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| i For-the obtained toner, characteristics of toner
were neasured in the sane way as in Exanple A-1.
Results are shown in Table 2. (Exanple A-2) { "toner
6" was produced in the sane way as in Exanple A-1,
except that, 5 in Exanple Al, 'l ow nol ecul ar nass

pol yester 1" was changed to 'l ow nolecul ar mass

pol yester 4'having characteristics shown in Table 1.
For the obtained toner, characteristics of toner were

dasinveeh A filered Saider Hayred ﬁiﬁﬁﬁ' eA-1. Results

are shown in Table 2. (Exanpl eA- “toner 7" was

pr oduc iR _th . N Ie -1, except

that @4@3@@%%&% e ghe 56t ek of @
1" was changed to "low nolecular mass pol yester 4" -
lnardimiged firna 3K bometnices at hontation speéd ef ]]2 , 000 pid €or 10 minutes
enul sif notion process, the anount of "pi gmenFJwax

dibg n 1" added and the amount of 50% et hyl

acet ate sol ution of prepolynmer 1" added were changed

to 610 parts and 231 parts, respectively. For the
obt aln 90 marts of ipavexchangesvates wetre addnst tovibe Sltap caturaidd)

in the same way as in ExanpleA-1. Results are shown

bfid TeiRé®irda THOhABInSAT 2k a mﬂa%ﬁrspged (rga)tq‘ﬂlﬂf%g llhn'ﬁnnutes

the sane way as in Exarrp e A-1, except
en et frioe b EReBTARkfmos pol yoster 5 havi ng
characteristics shown in Table 1, in the

The filter cake was then dried in a drculating air dreyer at 45°C for 48
hours, and sieved through a sieve of 75 pm mesh to obtain a tonerbase particle.
This is referred 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",
<Rasults of Toner Evaluation>

For the obtained "toner 17, volume average particle diameter (Dv),
particle size distribution {Dv/Dn), average circularity, 1/2 flown-out temperature
Tma, 1/2 flown-out temperature after melt kneading of toner Tmb, difference

between Tma and Tmb, ATm, gel content, molecular mass peak, and
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enmul si fication process, the anount of pl grrent I wax -

di spersion 1" added and the 166 anpunt of 50% et hyl
acetate solution of "prepolynmer 1" added were changed

to 1705 parts and 154 parts, respectively. For the
obt ai ned toner; characteristics of toner were neasured
in the sane way as in E xanple A-1. Results are shown
in Table 2. 5 (Exanple A-6) "toner 9" was produced in
the same way as in Exanple A-1, except that, in

rm@wll tenypgyatip averpaEgapaedess dollows wgBesults are

changed to "l ow nolecular mass pol yester 5" having

ShR#haBa tTehjest i cs shown in Table 1, in the
ermul si fication process, the am)unt of "pi gment/wax

{}’é@ﬁﬁ%é%gépﬁ%?ﬂ%ﬁ and t@?‘S) z}gunt of aO% et hylwﬂ}

to 1610 parts and 231 arts, p respectiveky; and in
t he pﬁhpauhtmesv@ﬁg@gmmpmaﬂ diétribtiabioof a
aqueous solution of sodi um dodecyl di phenyl et her

ulfamc 2% e cha ed to arts t he
o%‘fal nec?tonerglﬂlﬁq? %PE%P@ GHEd
in the 15 sanme way as |n Exanple A-1. Results are
nattenuCouteT Qolmtez TA- E&d&nﬁhldﬁér Fectivmoelidl 0'Andaihe figure of

produced in the sane way as in Exarrpl eA-1, except

AR ave e BRI At o/ ARUBR S U0 e A28 dRRUAEF KA.

QEVI ng char acteristics shown in Tabl e 1 in the 20
basgdionsd g4lfs. t he amount of "pi gmenOwax
di sperS| on 1" added and the anmount of 50% et hyl

<Agekgledisallaitgon of "prepol ymer 1" added were changed
to

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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1516 parts and 308 parts, respectively, and in the
preparati on of aqueous phase, i 167 } the anmount of
48. 5% aqueous sol uti on of sodi um dodecyl di phenyl et her
di sul fonic acid added was changed to 58 parts, further
28 parts of 3.0% aqueous solution of polyneric
protective colloid carboxynet hyl cel | ul ose (Cel ogen BSH
by Sanyo Chemi cal Industries, Ltd) was added in an
aqueous phase. 5 For the obtained toner,

\;\%gg&iqﬁ%g%pl e Ai-}%?gesui ts arg sﬁomﬂ/gq'}ﬁndéﬁ'%?%mmd

i‘(’gaﬁ'&]&?\aﬁ}ﬂ “"toner 11" was obtained.in the sane way
disgne tex.] pup; Tamppgrature rismeimte 8°Kmin. * | ow

nol ecul ar mass pol yester 1" was changed to "l ow 10

mol eculThe taBes wael meRtlatealed Ay baG&hChe kgt hWefhg a Labo
shown in Table 1 and the armng’Zt of %ti m ne'corrpgu%d

1..add anged 4,0 -3 parts, jin_t

EirRP Al ol Togh BB EE S i SiS67a, LilS o e fopex omount

di spersion 1"added and the anount of 50% et hyl

Foetdi @ Iwaltmgi tompefatips ¢PEAG; metatibh maddber 5@ rem¢ had dedading

to 1762 parts and 108 parts, respectively. 15 For the

i SeSndeae; characteristics of toner were neasured

in the sane way as in Exanple A 1. Results are shown

iﬁﬁ;@Tabl e 2. (Exanmple A-9) "toner 12" was produced in
Leomentiay as in Exanple A-1, except that, 'low

nol ecul ar mass pol yester 1" described in Exanple A 1l

2, g O gLty R B it
AR 10 ot eetsShyBoRSral VTRAN hs B “Ssd 188%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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changed to 6.5 parts, in'the enulsification process, -

t he anount of "pignent/wax dispersion 1" added and the
168 3 anount of 50% ethyl acetate sol ution of
"prepolyner 1" added were changed to 1781 parts and
92 parts, respectively. For the obtained toner,
characteristics of toner were neasured in the sane
way as in ExanpleA 1. Results are shown in Table 2. 5
(Exanpl cA-10) "toner 13" was produced in the same way

Insmisavdrabimphedisperex pelpstyicdiad standardeaiilésadd dountddumbers.

nmol ecul ar mass pol yester 1" was changed to "I ow

R St R KSR mal s MRS TR 58 ppg it

anmount of " p;grrentlwax di spersion 1" added and the 10
comolpgulasmBBw 6xH7) 2.3x Miadl 0801. T6x164, So1x 108 Bl 0§ ibex 105,
added were changed to 1705 parts and 154 parts,

o S .
A 4y o SRR M BB e T T B2 Grtive
.di.ph lLether disultonjc acid added was changed to 58
pdex (BU defeetne rras gsed fyr she detecton, aqueous  sol uti on of
car boxynet hyl cel | ul ose as a polyneric protective
<(Glhbohdneion dstepertire (Tp):an aqueous phase. For the

obt ai ned toner, characteristics of toner were neasured
inth S ) s in Exanple A 1.. Results are.sh

m Tantg BlESytigsition peraurs pag he aeasigad ysing (EDSC
same way as in Exanmple A-1, except that, in 20

siEstammp TASALOD  (awnitoblen fivom RigelkinBedld Gbs Ludddaasrding to the
eval uati on machi ne for use in the evaluati on of

(ARAFRE WREiRA afiBlly; AREht ROSME G Bhér BiRed T TP finfinum
sample vessel. The vessel is 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 /fmin.  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 systern 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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anidunt of M%%th&lhlaéeit.ate saf'utfoh]nfﬁ'prepnhrmer 1" added were changed to
1705 parts and 154 parts, respectively.

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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AggA EE~r EEEQEEE+ ~F ~ <Preparation of
theoamounio né n#8.0%y ekjopans NehitionwbErsodhoh dbddehe diphenylether
obt ai ned toners of Exanpl es and Conparative Exanples

f ' it t a of repr ed
A HER A She LURRRAR! B0 ks, BTG 20 EELEE0A Hueons
two- conponent _devel gper. The carrier for use in the
splpgion o pelrmsricquvischpe collpid citboximethyloellntose (GalogamgBSH by
average particle dianmeter of 35 pm coated with
Sanh CRBRicA Thaiktibd, 1680 wad HAURY n b h&ﬁﬁ HkeO- 5 M
and 7 parts by nass ot?yiwoner was unlbﬁor )S?mxed to

100 ts, by, mass. of the carrier and charged by a
tubul 5T Fhe, Bbinamed Hiner, qhggacteristics of toner were measured in the

same way as m Example A-1. Results are shown in Table 2.
Example A-8)

"toner 11" was obtained in the same way as in Example A-1, except that,
in Example A-1, "low molecular mass polyesier 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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-contalner IS roIIed for agltatlon to prepare
devel oper. 10 The carrier was prepared as foll ows.
5,000 parts of vn ferrite particle (nmass average
particle dianmeter- 35 pS was used as a core nateria
and a crating solution was prepared by di spersing 450
parts of toluene, 450 parts of silicone resin SR2400
(by Dow Corning bray Silicone Co., Ltd., non-volatile
- portion 50%, 10 parts of amines 1 ne 5116020 (by
[AenvniER of|

B e o Pt o ol PRyhat s, iR a8 thhend 1o

of carbon bl ac

er sed a stirrer for 10 minutes to prepare a
ggé? I@E}Yﬁzd’mﬁ%gf@ﬁﬁ%"%terl al and the mating
l'iquid were poured into a coating apparatus equi pped

W th aFnotl bhigitab torekatteraitsHstactofSthhér egk B:le%gﬁl%d'  the
a fluidized bed, in which coating is ondueted whil

%J%W@% on]amo £| | rl?ﬁlei and the%coatl,ggﬂ%gggldd vvas

teri al vvas t hen baked in an electric oven at 250C
ki@ to prepare the above-nentioned carrier.
Pttt <Machine for evaluating image quality of

AR e AR R ROIRRAT o

eE;oI I ovm n val uati on rrachl nes. SpeC| fically,
flar 1TRsh papster wwmhanged to "low
Conmpany, Ltd, vvhi ch adopts a nethod in vvh| ch four

aoleuldemelo polygstee ' laiend e SRR 28D sAOKA in Tal%le 1, in the
sequentially on one belt 5 photoconductor tran erm%lrIL

ternedi ate transfe nber, ent
LSRR pFRPSS e WP LN G Riuet Hiporapm, b dted’and the
eta, was nodified so that a contact charger,
amﬂph@ﬁ@% iethyd evetobo sadutionl of tmepalginer 4% added tvefd dhatgred to

deV|ce are provided, and a vibration bias voltage

|s appl [ ed gg%%gvlﬁ%g?ng&gﬁds%ﬁ?@h%%#%%%

chi nes, val uation machine A" conprising the
% u % aqueous solufion 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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charges devel oping unit, and cleaning unit integrally
as a process cartridge and "evaluation nmachine B"
were used for evaluation. "evaluation nmachine B" was
a nodified "evaluation machine A" such that the fixing
unit of the evaluation machine A was nodified to an
oilless IHfixing unit. In these 15 Exanpl es and
Conpar ati ve Exanpl es, same devel oper was supplied in
each of four color devel opi ng sections, and inages,
etc. were evaluated in a single-color node.
cEvaluation Itens P ono' of devel opers obtained in the
Exanpl es and Conparative =~ 20 Exanpl es were eval uat ed
for the followng itens. Results are shown in Table {
3. (1) Image graininess and fineness 173 Using the
eval uati on machi ne Aor B, a photographic i rage 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

con ctrophotographic I mages,—as C  when
sa degjreqe ap [compventilonal |el ect | odhofogf aghi c
i s'd Ry | end, Mghifnd e jos (0| & ,cPRyEest|i onal
el ectlr ephotof| filfhir¢ < neded | s [ )| eps pYYci bi lity
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the evaluation machine A or B, thin line inmge having
600 dpi was produced on the paper type is 6000 by

] R coh Conpany, Ltd_ The degree of blur of the thin
line was conpared wth a grade sanple, and eval uated
on five levels, ranks 1 to 5. [Evaluation Standards]
Rank 5 is the nost excellent in reproducibility of
thin line, and Rank 1 is poorest. Ranh 5,4, 3, 2, and
1 are displayed asA, B, C, D, and E, respectively. 20
(3) Dropout in letter imge After outputting 30,000
copies of an inage chart in a single-color nobde wth

an ipmge—eseHpancy—gf 50% as running out put usjng the
evaljugti @ [LZ4 JpEH] ¢ A Qn eyalluafioph rachi ne E,
| et tler] i fage o) cﬁ%:eﬁgrﬁw%(ﬁ;- Es@nf; ype DX
by Rugh €BndafiQ® LT '@ Frdqtigne ) eqf dfopsyt={ # |t hi n
l'i ngq iprege—ofHeptgr—1i—te——uptransfey gf taner was
congdarled M tlh. |a [pr dde| sanplle, | arjd |evil dat gd jon five
| evgl § g dnks 1|t 5[below % [Eudlyatipon|St ppdar ds]
Wien drd Eﬁ%:&ﬁcﬁ &sB étgw@ Sabud b [as - Rank
5, anj“ B, @E@;\ SEGlrged pedie | ot $ast eyl uat ed
as Ranki £ Ranks'5, (4,3, 2 d (T ffg disprqyed as
A B, |C &, |ang H nespedti yel (4) Hot |of f sqt
resms ance; gna| THXi g propetty[=t—+pwitegper=atjur es 10
Usi gt@ge\al hatli om nmpcHi ne ol eyalluafi oh rfachi ne
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amoyin] &F 20.|85| © {IAylthe [on eﬁﬂlﬁngfe:ﬁ wpapgr. of a
standar g gaper | arld {hi ck |paper| (§ypp 6200 by Hi coh
Compalpy ==t g—are—Eopy—Raper 1124 Ll 5.R cqh Co.
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"15 Dbelt, and upper |limt tenperature at which hot"
of fset does not occur in the standard paper was
defined as highest firing tenperature. In addition,
| onest fixing tenperature was neasured using the
thi ck paper, The |owest fixing tenperature was
determ ned as follows: obtained fixed i rage was
subjected to 4 drawi ng by neans of a drawi ng tester
at a |oad of 50 g and tenperature of the 20 fixing
%ﬁ%ﬁ%@ﬁﬂﬂ@b@@b@emrdl y scratched was
defined as | owest fixing tenperature. The highest

Fi XN GRS gkl B?ﬂ@‘&ﬂmﬁ&ﬁ%ﬁﬁeﬁ%ﬁ'ﬁq{aﬂiﬂ@ Eative

fi Xi ng tenperature &dng property at ow t enper at Ures

et B ok s i e S e e

chart in a single-color nopde wth an |rrage occupancy

perfbimbtfe aftoharwadgvadiwded s WtsderothporRREdSMRIpdAL | oNn
machine in which a Jigvvith a cloth was arranged on the
fixi bel.t of eval ion machi n A, or t hat the
ol ot ihR ety s ofif TRl RGP ang | o e Mot g rrer
was used, snear on the cloth was conpared with a grade

havyynph ayeragel pestala ditvacktenof 35i e, doated with cdinkse fesiowith an
bel ow V\hen smal | anmount of offset was hardly

v AR IR P b LT poliEn TS, B2 iRt bEfordy AR iy Hikia

eval uat ed as Rank 1. 10 [Eval uation Standardsl Ranks
to 180 partsdy masspidhe cayrieramedhagend basa tulplacmingr of rhicigthe

respectively. (6) Anti-heat preservability 10 g of
con@iedt ik SR MRSNRINePrafide@edsleperd N @ 20 nl of gl ass

container. The glass bottles were tapped 100 ti nes
and, Left for 24 hour her at . s to a
F onOP SR S B A TR i p TSR TS pgicl
penetrati on was

(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>

172

Al Ry R T

-

(LT PR

LLYEN

Aral Lt i ol ke L




10

15

20

{ measured-with a penetration neter according to the
follow ng standards. [Evaluation Standards] Starting f
nn good penetration, A: 30 nmor nore, B: 20 nmto 29
mm C 15 mmto 19 mm D:8 mmto | 4nm E: 7mor | ess. 20
(7) Zbner spent property After outputting 30,000
copies of an image chart in a single-color node wth
an i mage occupancy of 50% as runni ng output using the
eval uation 176 nmachine Aor B, 2 g of devel oper was

subj Eﬁhﬁﬁeﬁ@nﬁiﬂn%ﬂﬁﬂ%}%ﬂ%}ﬂa&@ tﬁ%ﬁ?ghvel%ﬁ les was
remaining carrier and 10 g of net hyl et Ayl ket one re
a i 2 .of glass container, and_shaken
evlogfi mithy U dnlia e hition, euackinss, ' BaaBRIE & fullcolor
cantainer was left to stand conpl etely, supernatant

laseo iprivitanIREIE) H000,ihy Ricoh Txingarzelid., ivhich Adpteiat afed in

was neasured by a fully automatic haze conputer

S o st SR alelop gt I FesFBiafie A ome elt

Standards] Starting fromgoad transmttance, A= 90% or
phelopendugtory Stamefegssh @ anD i@OtmEAkte Drd5éfenrimdYmember
E:44%rless. 1F L3 ~Y1 177 -A-- d as d Wp ddnA
sedubnfiafly, and four colars arc 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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by Emnfg ﬁ)ﬁﬂ{] copies in a single-color mode, and the degree of praininess

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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TR

Nol N6 - - w- btLNrL, O rr /jjjI:flijj}jji k.
4 ---mmmmea- - - --- (Exanple B-f) -Synthesis of resin
fine particle enulsion T6 a reaction vessel provided
with stirrer and thernonmeter 838 parts of water, 11
parts of sodiumsalt of sulfuric acid ester of

nmet hacrylic acid ethylene 5 oxide adduct (ELEM NOL
RS-30 by Sanyo Chem cal Industries, Ltd), 73 parts of
styrene 92 parts of nmet hacrylic acid, 130 parts of

wer e ﬁﬁ‘ﬁ% uce Stl%egmr?-m‘z%gi U%T’Bwhattﬁﬁt(%gla

to glveavvnlte erruIS|on This was heated, the
sheet e DX selicah Oompap: T WErequearseftiropowtag thindindhimage
reaction was performed far 5 hours. Next 30 parts of

of itk 1.89UaRKEnsER HE baiRrOfvad YRR gﬁléﬁ %ﬁ:@g%a%nd

added and the reaction m xt ure was rrat u

obt a ueous di spersion of a
ev%“ﬂ@qﬁﬁeﬁ%mgpgp%r enemet haerylic
aci d-butyl acrylate-sodiumsalt of sulfuric acid
[Ewumiomﬁ rylic acid ethyl ene oxide adduct),

“resin fine particle dispersionl 15 The "resin fine

glaggw IES‘?HP?ES[{IOH mea fﬁgeggéﬁ?%ﬂ %ﬂggé B when

)Finn-ha Lida in which laser light scattering
drapeahegeyiredi mostds ftasdvalusded he Raokdore Rawnks 504, :héx thd Teare
diameter was 90 nm After drying apart of the 'resin

dlsfnlaglr@d Qgp,;]acbe])di,ﬁpgrﬁgsﬁ&t{m] he resin was isol ated
he glass-transition tenperature, Tg of the resin was

(4) ?‘ﬂ;%ﬂ%ecl resistance and fixing property at low temperatures

Using the evalwation machine A or evaluation 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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20 the average nol ecul ar mass, Mwv was 200 OOO

- Preparation of Aqueous Phase 7b 990 parts of watey 83

parts of the "resin fine particle dispersion 1 179 -

R a 37 parts of 48.5% aqueous

sol uti on of sodi um dodecyl diphenylether disulfonic

acid (ELEM NCL MON-7 by Sanyo Chem cal Industries,

Lt (L) and 90 parts of ethyl acetate were m xed and

stirred together to obtain a mlky liqui.d_ This is
(5) Sl rameshritof affisétaqueous phase 1" s -Production of

Unnodi fied Polyester In a reaction vessel equi pped

r__and nitrogen

7o A elne 1000 Sl lea g T e St

and 221) parts of terephthalic acid were placed, and
witk wiyj igegedoccup sty dil¥e As Tunningoutpu usingor tnased eeduafion
at 210C for 10 hours. Thereafter, reaction was

15mn ?E&P(])E‘r)‘n%ﬂﬂ%urs and tﬁ%ﬁ%@%@%%eﬁuamn

parts of éggt hal i.c anhydrl de was |ntroduced into the
ma & @B spdhakihe dath WA brawdttiipie Rasagerth the fome belt

hours to obtain “unnodified polyester a". The

was wiadDsthéirash Rl dkthivais dmpaeed il 28Snde=a0{ld, aed evaluated

tenperature, Tg of is 42C, average nol ecul ar nass

on 86 Bt FRREDE Bk pbyime e el il ot e haraty

equi pped with condenser tube, stl rrer, and nitrogen
obsimvedt it tvrire pvaididteg anst Bank ﬂoiaslr.lrmhem stadt aploant ok nfset was
di nol e adduct, 274 parts of isophthalic acid, 20
nhs@?%&%&e&r&%lemmi and 2 parts ofdibutyl
[Evaluation Standards]
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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10

20 were placed, and the reaction was perfornmed under
normal pre sumat 2300 for 8 hours. Further, the
reacti on was performed with dehydrating under a
reduced pressure of 10nmmHg to 15nmmHg for 5 hours and
then cooled to 160 C. 180 Zb this, 32 parts of

pht hahc anhydri de was added, and allowed to react for
2 hours, Next, this was cooled to 80'C and allowed to
react with 155 parts of isaphorone diisocyanate in

maihivd A€ B} 2Ef B¥elepd? s

' 5socyanat etgroup con Fa%?]h%lc%gg prepI”TynertDﬁl‘iWﬂErEmwed_
1 the3|s of . HFEine Cbnpound Into a reacti on vesse

% K¥e atvacthylsthytetone were niagedsn adi ml of

isoborone diam ne and 70 parts of nmethyl ethyl ketone

glase contamcrpdng etlaken digokhaly %A hands'ss theed. Oﬁeﬂ&t} i3k glass
50C for 5 hours to obtain "ketimne conpound

@{%9%&;@@ SR, Bl R 0P 50l a gl

ussa F. AG EDBP oil absorption anount=h2
Uﬁgﬂmpilt-hg.%ivaandeamﬂaﬂ) tyaat fullyf ap@ineest Bazd eSinputer

mere added and m xed by neans of a pressure kneader .

mﬁ??%%”?&‘.?r b R O, ML o Pl Gt e

and crushed with a pul verizer to obtain carbon bl ack
St‘E"T.Lgﬂ]F‘F%s,terbatch. This is referred to as "masterbatch r
-Preparation of G| Phase J: 378 parts of "unnodified
@fii Standardsh> parts of rarnauva wax and 947 parts
of ethyl acetate were introduced into a reaction

vessel r owi ded stirrer t her no er, and the
Lonp Yo ot e A RS AN G Fore g 75% 1o Bo%, C:
60% o 74%, - 45% to 59%, K: 44% or less.

7T
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->2-O mai nt ai_ned at 80C -for 5 hours, and cobl ed to 30C
over i hour. Next, 500 parts of"masterbateh 1"
parts of ethyl acetate were introduced into the

reacti on vessel and mixed for | hour to obtain "raw
material solution 1". 181 1,324parts of"raw nmateri al

solution 1" were transferred to the reaction vessel,
and carbon bl ack and wax were di spersed using a bead
ml—ﬁaHH-ﬁ i :SLU. v by_lé'\li'llc (\,,_.’ - d) ke t he
condi tg @n of fiquip fleed ratg 1kglpr,| dsk
ci xpun? & ehid bk |s0pad TSP 2y Zjt [ PN d ppads
packed titb 0% by vpl yne |5 anc‘% palsses. Next,ﬁ 324
part s ebf™ 65%let Byl | adet at e| sql uti op qf fhd "dnnpdified
pol yester g vas|adfed and Pigpejsed 1In dasses| by t he
bead g {inder [thp |af ¢repaild gondi tli op tlo ¢btpin
" pi gmeht/ wam |cidg pef e [oa | &Y | | e [sedffios s o { 20] 749
parfs D'gpi gment lwax di spersiqn 1",| 115 parjt s|of
"I spcyatgat €- dr odip- cont ail ni hg |pr ¢pal yner| Y,| and b.9
parfs af "ket| mine; donmpound [1" re(plhcdd n g
react engvesslel |anpd i x¢d Jnya K [hofom xgr by
Tok sm%q@i (&R KSg& 08 [ A L] <4t 50|08 | A |oF | T8 i nut e
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exam ned -and t he- reacti-on was st opped when the
particle dianeter reached 4 182 pmto 5 pm The
"emul sion slurry 1" was placed in a reaction vesse
equi pped with stirrer and thernoneter, then the
sol vent was renoved at 311V for 8 hours to obtain
"di spersion slurry 1" 5 -Rinsing and Drying After
filtering 100 parts of "dispersion slurry 1" under the
reduced pressure, rinsing and drying processes were
Bdd by following procedures. (1) 100 parts of
ion exchange wat er mere added to the filter cake and
&ﬁgs - T, t a rotation speed of 12,000
S?ﬁ or nﬁ%% es ang- u%%Iﬂ‘lltered (2) 100 parts of
096sod|un1hydrOX|de solution were added to the filter
cake b pagticnresslpaovided withisthmromdddermometarpd3 parts of
speed of 12,000 rpmfor 30 mnutes and filtered under

e OBl e R S A BB D e gt aflege
t t at d of

mfﬁ% erigliteNol B a0 beSanintemital totsirip, 1300, Fapats
ion exchange water were added to the filter cake of

ofetsafenaaﬂz patts efimiebhsferilic MU0 pAktsAS batyl AbAARRNANSSEt of

of 12,000 rpmfor 10 mnutes and filtere tW|ceto

bl perptds B R ipndieg. a6 strpdine 400 sowor [P migyees

hours, and sieved through a sieve of 75 gin nesh to
to giye aiwhite emelsiat. . Tiégwhieheatedgdiertampthtubssethpayitiznl was
of obtai ned col ored powder, 100 parts of

raised to 75°C and the reacizon was perfornred for 5 hours, Next, 30 parts of an

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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base particle, 0.25 part of -charge controlling agent
(Bontron E-84 by Oient Chemcal Industries, Ltd.)
were introduced to a Qtype mxer (by Mtsui M ning
Co., Ltd) and were subjected to a mring treatnent at
a turbine blade 5 peripheral speed of 50 m sec. The
m xi ng was perfornmed 5 cycles each ig including 2
mnute mxing and 1 mnute pause (thus, mxing tine
was 10 minutes in tot-,d) This was further m xed with

37 fiarts @f28t5% g bhyaisephiiivngd dodint daletI0liphdaylether disulfonic
A ariant(Japan)KIC). The m xing was perforned at a

| n%%cﬁ m’xi ng a. ﬂﬁ?ﬁlg s %‘g}use ﬁﬁé}tsuf

prepare bI ack toner (T). The properties and eval uation
ethyl@eetate were mimes anst stimeditagebher te pbtaghawilky liquidb| Thizds

and 5, respectively. The obtained toner had a

refegferdqglagwﬁ@@ﬂgg pla231and had a spindle shape. FIG 22
shows a SEM pi cture of toner. 15 (Exanple B-2) "Ibner

] was ai n he same vvay as in Exanple B-1,

Pr"é?g@ H%“‘:"ei%q‘? resin fine particle
di speraion T synthesiti ed as descri bed below it was
us e fin krepitieeresiel shaipipad Witlecopdbhsai|tabg s St nitrogen
and bl ack toner (2) was prepared 20 The properties

. ey uat o] f o hus ta n

inlef et 1) o) & B Bafo RS i amR R ares

t oner had a C|rcular|ty of 0. 92 and had a spindle
of tarpplydaliepdd weze plaged, andSEiestet wmehabndensation undas4

-Synthesis of Resin Fine Particle Emulsion Th a

norfa8BiHes e\t 996'C R 8 IR, " Tibreificr] Rhe@Si whi BHIBIELE"

683 parts of
under a reduced pressure of 10mmHg to 15mmHpg for 5 hours and then cooled to

-I
=

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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water, 11 parts of sodiumsalt of sulfuric acid ester
of nmethacrylic acid ethylene oxide adduct (EL. EM NOL
RS-30 by Sanyo Chem cal Indust , Ltd), 80 parts s of
styrene, 83 parts of nethacrylic acid, 110 parts of
butyl acrylate, 12 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

To il SR pes: sPplsdElE M?M%ab% aghd to react for 2

performed for 5 hours. Next, 30 parts of an aqueous

sol u 11/ 6 10 sul phat e was added,
hofi * Neh @i 75 poeg a0 il legred ooz it 156 parts of

hours to obtaln an aqueous dispersion of a vinyl resin

isopherpot y ndiisocfanaté yrinneetipl haesteld C foci @ buipd to  obtain

acryl ate-sodiumsalt of sulfuric acid est er of

55&% LHAGL ag“gé e oxinde adduct), "resin fine
rtlcl%u&gspersm ég Pyﬁ\ Xiresm fine particle
dlsper3| on 2" was neasured by the particle size 15

“Symthess ofHotoninedCuopiung- appar at us (LA-920 by Hori ba
Ltd) in which |aser |i ght scatterl ng techni que is

adopfn@sla rédidiohRR s biwip nﬂbﬁﬁ&‘r%{} s

120 nm After dryi ng a art of t he reS|n
rticle di.spersion the resin. was isolated. The
of igfhererie diamiag fnd § ﬂpﬁgﬁﬁ’émgmﬁf ethytketosre wora ingedyredzand
52C and the average nol ecul ar mass, Mwv was 300, 000.

theAeagtionawnd perfrdled atlJ0P@ for3 hoias wmtajﬂr&@uhﬁné &ﬁnﬁ@iﬂ'ﬂ 1"
way as in Exanple Bl, except that, is in Exam!]

; ', particle dispersion 3"
é@ iﬁesn e%ﬂ'g?r%%%%ﬁﬁbﬂid bel ow 185 was used in place

of "resin fine particle dispersion 1", and bl ack toner

(3) LR pasteplaraidr, 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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The properties-and evaluation results of thus obtained -

toner are shown in Tables 4 and 5, respectively. The

obtained toner had a circularity of 0.91 and 5 had a

spi ndl e shape. -Synthesis of Resin Fine Particle

Emul sion Tb a reaction vessel provided with stirrer

and thernoneter, 760 parts of water, 14 parts of

sodiumsalt of sulfuric acid ester of nmethacrylic acid

et hyl ene oxi de gMMUWNOL RS-30 by Sanyo Cheni ca

| ndus324 s ot gy mateHEall s ¥ whreXieytidieed E5tHeathtion

of methacrylic acid, 90 parts of butyl acrylate, 12

rtsy of b t hi ogl ycaol at e. d.1 rt,of. nj,um

vesll i cothort Bkl ahil sk oo oo R Pt Sm ST Vi

for 15 mnutes to give a white enul sion This was
MilhbpAsnex Cne Ltdmodert the eonditivh of Bysiddeedade 1kghe dlitlo

75C and the reaction was perforned for 5 houus. Next,

) ) o e £ 10 .
persu| pﬁa%c%@a g‘?%ﬁ%gg ﬁéﬁﬁﬂ@)‘ﬁ%‘ﬁj ?/\'félgm
tured at 75C for 5 hours to obtain an aqueous
ANyt BHEPSi on of a vinyl resin (copol ymer of
styrene-net hacrylic acid- butyl acryl ate-sodi um salt

of  NibtUr, 324 partsl obEHs btlgf acstid@bitidd bfEha Chdnsdigsliene

oxi de adduct), "resin fine particle dispersion 3". The

‘resip fin rti.cle di sper,sion 3" asyred by the

polysifeE e s 0BT A Gipeiaen i o mansen e pRGR A arder tie
(LA-920 by Horiha Ltd) in which |aser |ight

aforesztl cendibgn te obtaing{mementeap déperamil't he vol une
average particle dianmeter was 60 nm After drying

F .the "resin fine garlacle dispersion 3". the
resin 186 was isol ated. The glass-transition
temperature, Tg of the resin was 63C and the average
nol 468 PAFLseh PicmEnt/wes disperool’, Ak arpsel B- 4) 9bner 4"

was obtained in the same way as in Exanple B-1, except
“1sobyiate-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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5 in Exanple B-1, ‘resin fine particle-dispersion f -

synt hesi zed as descri bed below was used in place of
“rosin fine particle dispersion 1", and bl ack toner
(4) was prepared. The properties and eval uation
results of thus obtained toner are shown in Tables 4
and 5, respectively. The obtained toner had a
circularity O Q95 and r o had a spindle shape,
-Synthesis of Resin Fine Particle Emulsion b a

pmy erpanon vessel provided with stirrer and thernoneter,
683 parts of water; 11 parts of sodiumat of sulfuric

aci tghuRion A8 Y| j i ue
[ ELE i soﬁ%‘yﬁ %ﬁ%%@%ﬁﬁ};@#@%&%ﬁ&@%&w&
.78 parts 1s of styrene, 83 Earts of methacrylic acid,
Ehermemetes, {hensihesplyeat was sempedsat 305Gl 8 hours to
t hi ogl ycolate, and 1 part of anmoni um persul phate were
nb@m*@ﬂjﬁ@mmgyl_sti rred at 400 rpmfor 15 mnutes to
give a white enmulsion. This was heated, the

=R't %Eerahj;re in the systemwas raised to 75C and the
Ao WS performed for 5 hours. Next, 30 parts of
an aqueous sol ution of 1% anmoni um 20 persul phat e was

add efiftermfilticritie 1 Gpods of 'disprizide sho@s, Tratddee chededabéd f or

5 hours to obtain an aqueous dispersion of a vinyl

P R e o S T ERL OBl B By R
met hacrylic acid ethyl ene oxide adduct), -mn fine
partﬁll@ﬂﬁ@@@ﬁlgﬂﬁmgewfwmm%%ﬁhmm

di spersion 4 was nmeasured by the particle size

miebdSh PR botbmRasSA 4 Rta@RPaivt 10600 298 1BY 101hih ks and
Ltd) in which laser light scattering technique Is
pted, and the volune average particle dianmeter was

ad
filigredy 59 pm

(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)
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",

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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After drying a part of'the ‘resin fine partICIe

di spersion 4", the resin was isolated. The

gl ass-transition tenperature, Tg of the resin was 56"C
and the average nol ecul ar mass, Mw was 500, 000.
(Exanple B-5) 10 "Ibner 5" was obtained in the sane
way as in Exanple B-4, except that, in Exanple B-A
“unnoMed pol yester b" synthesized as described bel ow
was used in place of = umodi edpol yester a", and

bl ad¥extoagrintEihekase pashee efiobtiedanlnped pivedera A0 parts of

eval uation results of thus obtained toner are shown

bas b2 0.28 0P of HhESATRIR el (R B! B Rgient

- Product.i on, of Unrmdl fied Polyester In a reaction
Uh%@?gﬁﬂé editihilt Wero ifapduded; tha, Qsiypermsixerathy Mitsui
ni trogen i nl et tube, 195 parts of bisphenol Apropyl ene
hﬁxﬁﬁt%fﬂh didl) avdogieCiubjdehed Eﬁﬁbﬁxﬂf u@ét&iéﬁ%@' Acbine blade
e

yI ene oxi de di nol ar adduct 0 parts of

ht hal,i c , parts of a id a 2
peripRpf Tpee é.%&?@ﬂ%’%ﬂﬁ— ? olgoigng PP BT Bhdles oach
reaction was performed under nor nal pressure at 2300C
inclixdmg82 hmimsae rEnitdend 1 eaminie paveadting] hoiked tivkdasms alo
reduced pressure of 1OmHg to 15mi Hg for 5 hours.
- : 6 parts oftrinmellitic anhydride was placed
I'n the reaction vessel, and the reaction was

performed under normal pressure at 180C for 2 hours to
obt dibip wasg firbln mdp@ﬂ; 8t part bf hyduophohizerostlica &mﬂnn by

pol yester |If had a nunber average nol ecul ar nass

m%ﬁﬂ{aﬁﬁg??u é%iée?%gnge%sur e (Tg) SSCbMi%l %%%/éﬁe%o%%lﬁ
amgl Cg) %p ésaéa;u\ﬁemgfﬁ;rnpg %DBser;%nd mixing and 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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Initially, to 709 g of ion exchange water, 451 g of
0. 1MNa- 3PO4 aqueous solution was introduced and
heated to 60C, and then stirred at 12,000 rpm 10
usi ng TKhowonmi xeL 'Ib the m xture, 68 of tOMCaCl a g
aqueous solution was gradually added to obtain an
aqueous nedi um contai ning Ca4(PCa 2. Next, 170 g of
styrene, 30 g of 2-etlayl hexyl acrylate, 3-4 g of
et hyl ene_ grycnl digcrﬁlatq, | O g of REGAL 4008 60 ¢
'Smthgaﬁafﬁm{’wml’mmbz mudes g of ditert-butyl

salicylic acid netal conpound, and 10 g of

Vol ool e Recvet el S ARSI L APHRAT, oo pagye o

wer e introduced into TTY hononjxer and was heated to
walthc 1 AMEE R lCel SRR RS pe sbme e ubethsinne
Th the m xture were Further added and dissolved 10 g

oxid addunctA(EDKMIROL-RIS-30 by Sanys! (Nl Tnfhsfesltd ), 80 parts

pol ymeri zation initiator, and thereby prepared

of R AR R i 219 pAderoS 158 Aoz parts of

were mxed in a T K honom xer at 10,000 rpmfor 20
buiyl iforoglyeolateq and tlr prgé of finawgniuet peaSalphate wern iptroduedd and

of the polynerizable nononers. Then, the granul ated gL

. i ect eg- . tr f 3
w6588 o 4 FRIGEREEMIRLE, BHRAEC] bk oylfRCLR o pes

bl ade. Thereafter, the tenperature of the |liquid was
the feraperature gpcthangystam) was ceised W 7670 Wod thegeadsionf was
10 hours. After polynerization reaction, the solution

penférsnadiofat 8housd)d Nkl SICHdxe$ bFan aqueous 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-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
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5 acid was added so as to dissolve cal ci um phosphate
therein. The solution was fi filtered, washed and
dried to obtain "conparative toner 1". Tb the
"conparative toner 1 additives were mixed as in
Exanple B-1 to prepare conparative toner (1) The
properties and evaluation results of thus obtained
toner are shown |o in Tables 4 and 5, respectively.
The obtained toner had a circularity of 0.97 and had
wasauggher plect oBTrepia. irfcCoanivlealispersonali) laadblagk toner (3) was
- Preparation of aqueous wax particle dispersion In a
m four necked flask equi pped with stirrer,
ermonmeter, 15 nitrogen inlet tube and condenser
tube, 500 m of deaerated distilled water, 28.5 g of
Newdibie IBeBatics ynd evalaiion resulieof thos phammedl8Hes ay shown
candelilla wax No. 1 (by Noda Wax Co., Ltd) were
[ IIE!E% T - S H ]hg'f - -
" vvithqgﬁ[iuir%]i ng unﬁd‘éel?' a%%rogglgqgé%yﬁ%v ang the and
tenpetature was raised. At the tinme of an inside
hﬂdt%ﬁﬂ’ﬁ%&lﬁtﬁ Be-0f 85C, to the mixtue 5 N sodi um 20
hydr oxi de sol uti on was added and the tenperature was
-Syiithiesie df Resiv Fise PARRle Enidlgiofii Xt ure was kept with
heating and stirring at 75 C for 1 hour and then

cooled to roomt er.gt ure.tq.obtaipn,"agueous

par U & BB st soviaed v diren el thermiomener, Ml as of

col orant di spersion 100 g of carbon black (Trade nane-
watih dalpairtstof sGdiiom 506 npenlfitioalid astir of meghafrykoakid ethylene

dodecyl sul fate were added to 540 m of distilled water

sRNsHd cgm]m O] VRE- 5 | rﬁj ubgh Gl et ?E? t
m{%i spel{rkge usi nggg pre@;%- nJ%S |spersﬂ',[%31¥l EE@B 103

manuf act ured by Rane Iilie-)_ to obtain "agueous
paris of gbvaeme, 83 parl?é of m e acid, 90 parts of butyl acrylate, 12 parts

of buiyl thioglywolate, and 1 part of ammonium persulphate were introduced,

Pre

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
stﬁene-metham-jr]jc acid- butyl -acrylate-sodium salt of sulfuric acid ester of
methacrylie acid ethylene oxide adduct), “resin fine particle dispersion 3".

The “resin fine particle dispersion 3” was measured by the particle size
distribution 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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di spersion r. =Preparation of aqueous dispersion of
hi gh nol ecul ar nmass binder fine particle - Ina llL
four necked fl ask equi pped with stirrer, condenser
tube, thernoneter, and nitrogen inlet tube, 480 m of
distilled water, 0.6 g of sodium 10 dodecyl sul f at e,
106.4 g of styrene, 43.2 g of n-butyl acrylate, and
10.4 g of { nethacrylic acid were placed and heat ed
with stirring under a nitrogen gas flowto 7000, to
wagtisa atedn Ehagbustsmmwmmmmmﬁﬁanuﬁnguﬂﬁ&nmhawnnﬁﬂT2m&i

g of pot assium sulfite dissolved in 120 m of

YRS m xture was stirred
th@'.’-a er a nltrogen gas wpﬁgvlggh%c for 3 hours. After
onpl on of the 15 polynerization, the reaction
s cooled to roomtenperature t.o obtain
aqueous di spersion of high nolecular nass binder fine

par t Monr ¥ was Bh R 1B s@ineFLAUS, BhARE H- fba@épdm

nol ecul ar mass bi nder fine partlcle - Inas5 L fod

. ﬁeckegéé%%ﬁedg h%llg{lrgr iondegseﬁ ty dbeluw

distilled water, 2.8 g of sodium 20 dodecyl sul f at e,
waBaBed infplaeyofénnsn fi28 Tertitle Rhdpéiosibn dCr sndbEuck endg: @ was
nmet hacrylic acid, and 27,4 g of tent-dodecyl nercaptan

pl aced and heat ed with stirring under a nitrogen
low to 70C, to which an aqueous sol ution of
|n|t|ator 191 - - - ------ - e- e-ee - oo
d alhapransries mchgvaiqatzmgmsﬁltpof b dhtaised fanter are shown
di ssolved in 600 m of distilled water was added The
in Thbibs!a ﬁnﬂ@srt%béétﬁ@ﬂr Unggiobtiifbd (RBPRad AtEhRN R brd 85 and

for 3 hours
hzd a spindle shape,

P

-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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After conpletion of the polynerization, the reaction
m xture was cooled to room tenperature to obtain
"agueous di spersion of |ow nolecular mass binder fine
5 particle T. In a 1 L separable flask equipped with
stirrer, condenser tube, and thernoneter, 47.6 g of
t he "aqueous dispersion of high nolecular mass binder
fine particle 1", 190.5 g of the "aqueous dispersion
of | ow nol ecul ar mass binder fine particle 2, 7.7 ¢
meihictyhie atidgpibylene aride pddutil, | “eesih Gpe paitivle disper2fond’g of
the 10 "aqueous col orant dispersion r and 252.5 nml of

di Striyl_| . | aced d mxed with,stirrkn
o Vel Ao BhEbaNEIE ARPBRE £16ns B ety Tod hifidd S

_adjust the pHof the mxture to 9.5. Wth stirring,
nmeasyringapnimntizs .A-980 by Hiortwdhtddiin iwhgclbBiser ight

sodi um chl ori de dissolved in 600 mM of distilled

IEmsol ution c('5[‘r:%1t13aiﬁa(%{i)ﬁrli%dz %ﬂﬁg@g@ 15 F@%?ﬂ%ﬁ%}é& 1%3%)%
Sumtono 3M Inc fluorine containing nonionic

3':]|J§:l:5'rfactant) di ssolved in 10 m of distilled water were
suaressively added to the flask, inside tenperature
was After desinie BCof thededsps £he pafido@ipersttd CAR 6intas

roomtenperature. This reaction m xture was m xed with

. i droxi de sol yti op, s hat - t he her gof
iolgtell Hf oo PSn i eatine e she i e Dhseai e

filtered Further, the solids were resuspended in
averiire mhdlbadanmass, MwAfassf00@0hi ng by the repeating

filtration and resuspension, the solids were dried to
(Ex2BhLRI @5} conparative tourer 2, 'Ib the "conparative

to%%lrmg} additives were 192 14 mxed as in Exanple B-1
to prepare conparatjve toner (2). The properties and
eval BAEF onWiag Shiaiaedsin thesamengray aein Exmapleddd, exrephthat,
in Tables 4 and 5, respectively. The obtained toner

in Bxathple B-4,Ctindiddifed holi:A6r dNdymitadzad sRidadirehed 3¢y 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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5 (Conparative Exanple B-2) "Conparative toner 3' was

obtained in the sane way as in Exanple B-1 except

that, in Exanple B-1, "resin fine particle dispersion

G synthesized as described bel ow was used in place

of "resin fine particle dispersion 1". 1b the

"conparative toner 3" additives were mxed as in

Exanple B-1 to prepare to conparative toner (3). The

properties and evaluation results of thus obtained
Theo/26maztsenf&timedlitic anbalnide svas plackdSn the seetivh vedssl afidehe

obt ai ned toner had a circularity of 0.92 and had a

RS R BL UG 8BRS AR PR i

. Stirrer and thernoneter, 683 parts of water,|| parts
ugmodifigd palvester bof sul furic acid ester of ne thacrylic
acid ethylene oxide adduct (ELEM NCL RS-30 by Sanyo

ChenTTha|“uhAdaEted Silveskddh) had 3BnuRiet %vgfagﬁtﬁﬁﬁﬁﬂﬁm Iidks

parts of nethaerylie acid, and 1 part o nmoni- um

ﬂV[P’Er I te vvereintlro uced, a s)tirred at 400 rpm _ .
o1 B, mﬁ‘-'égﬂﬁﬂo"&i'%ﬂ%f IBAsH Mo )| 3.0, ghapeisgsition
heated, the tenperature in the systemwas raised to

tenifdaine (TPAFBpadid oaluwas 1Her formed for 5 hours. Next,
30 parts of an aqueous solution of 1% anmoni um

. added, and the reaction m xture was
CHGHAARE R )

at"75C for 5 hours to obtain an aqueous

di spersion of a vinyl resin (copol ynmer of
st yr Bnidaliss it F09 v df som exchhangel mabers 451 gof 0SIM NP0 aqiebus
ester of rnethacxylic acid ethyl ene oxide adduct),

i i B AL B0 o o, Y
using TK homomixer. To the mixture, 68 g of 1.0M-CaClz aqueous solution was
gradually added to obtain an aqueous medium containing Cas(PO4s

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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é-dist}{bution-ﬁéaéuriﬁg appératus (LA—92b by'HééFBé‘”‘“ )

Ltd.) in which laser |ight scatte ' technique is

adopted, and the vol une average nno particle dianmeter

was 144 nm Ater drying a part of the' resin fine

particle dispersion 6", the resin wasisolated. The

-transition tenperature, Tg ofthe resin was 156C and

t he average nol ecul ar mass, Mwv was 400, 400. 10

(Conpar ative Exanple S-4) "Conparative toner 4" was
moihéis agte isibjebied 36 AedeionoBr B hobxaiPb® Buhile SHESRE with a

that, in Exanple B-1, 'resin fine particle dispersion

. nt hesi zed ,as scli bed bel ow used.jn pl ace
padflo- Bt iadec Theredtitolin EomeT oo 0f et Hadd Bt Facd to

obtained toner 0.7 of h parts parts ydrophobi 7ed
80°Siandsabpoid th & fartheprraction forlyYdsamphobi zed titani um

oxi de were m xed in HENSCBEL M XER to prepare

co ' - Th ' valiuat i gR .
oo AL ol BABon (dctiol P LARRHL a3 o206 BB Bloric
.and 5, respectively. The obtained toner had a

acidewag gtided s9/anto dissveelaunnphesphptantiieseinhafbe solmtion was
-Production of resin fine particle Tbh a reaction

filteYSE WRished aid B8idd v bbtast TchmPhraRe thiker 0 Mk ¢ke “cﬁ%g%mﬁve

parts of water, 11 parts of sodiumsalt of sulfuric

add ter ofinethacryl.ic, aci thyl ene 194 ' oxide
mﬂ%ﬂdﬁ?@%‘ﬁﬁm&mﬂe gﬁse%wﬂsﬂﬁ%léaeﬁew BRPESHMedgner
Ltd), 63 parts of styrene, 83 parts ofinethacryfic

(1), acid, 130 parts of butyl aerylate, 12 parts of butyl
thi gllyrolate, and 1 part of amroni um persul phate

wWer gq i irreg a Q0 .r.pm fqr 15
m o BroSHEE find Bithunbi R A0 R en Ypodorg chgen
. _the tenperature in the systemwas raised to 75C and
n Tables daadtl, oeapagtivelinr fidrembiained tanerdads citedearty 36 05 rarsl
of an aqueous solution of 1% amoni um persul phate was
had3dgadricABBapde reaction mxture was matured at 75C for
5

(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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hours to obtain an aqueous dispersion of a vinyl resin

(copol yner of styrenenethacrylic acid- butyl

acryl ate-sodiumsalt of sulfuric acid ester of 10

nmet hacrylic acid ethylene oxide adduct), "resin fine

particle dispersion T. The "resin fine particle

di spersion 7" was neasured by the particle size

di stribution measuring apparatus (I A-920 by Hon-ba

Ltd.).in which lagser light _scatter technique is

L of gy e particle dianeter was

130 rim After drying a part of the "resin fine

par t 100 ¢ off ceeh Tk [Mradd AfmkCRlicpal ﬁ@’h"" @:bﬁkﬁ-gg'

o] ass-trgansiti on ten(g‘g?%% ure. Tg 0215!:: e magn was %Dg%d

an t.he ayer age | ecul ar s, . Mv .50, 000.
%(%g%%éf%i 3"‘@%%}#%?% “@%)ﬂﬂﬂg %340 el pLstisiilled watarand the

particl e- 7b a reaction vessel provided with stirrer
mizhdet wes nativeed rsufidahipardil eher? Misyriredd 1&:@6@? izi

sodiumsalt of sulfuric acid ester of nethacrylic acid

gt SO T BBl b R 35 e G orant

_parts of methacrylic acid, 110 parts of butyl
ek’e, and 1 part of 195 3 anmoni um persul phate
were introduced, and stirred at 400 rpmfor 15 m nutes

“Propaition of akfiid uﬁtﬁﬁ&ﬁbﬂﬂfhi&iﬁd@ﬁﬁa}@% Hi%ﬂép icle -
tgnperature in the systemwas ralse %% %%P%de
reacfion s.perfo for 5 hours. Next, 30 parts of
an @qaeén@ GUF Aol M%f&ﬁﬂm it shatery gemdenaers tube,
added, and the reaction 5 m xture was natured at 75C

thefroonteting and iitrogdr Gilst tabe, 4Bl sf QisENRT ®aldt, 06 2of sodium
vinyl resin (copolyner ofstyrene-nethacrylic acid-

ol MOBEE SAUNBRRR £ A SR Sl ok o
meblacrylSc acid were placed and heated with stirring under a nitrogen gas fow
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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The "resin fine particle dispersion 8 was neasured by

the particle size to distribution nmeasuring apparatus
(LA 920 by Horiba Ltd.) in which |aser |ight
scattering technique is adopted, and the vol une
average particle diameter was 80 nm_After drying a
part of the "resin fine particle dispersion 8", the
resin was isolated. The glass-ftansition tenperature,
Tg of the resin was 59C and the average nol ecul ar
confrslg W2 gabpdiaesi0fisulixe ditsadsed in 600 ofl BF distllyderatémwas
reacti on vessel equi pped with condenser tube, stirrer,

2 AREAe vl e e 2 30 Bl AREON: S
aC|d and 2 parts of _di hut an OXIde wer e placed and
o dhthens é]&ﬂﬁd@@omw pree saded taroom

230" C for 8 hours Fut he; the 20 reaction was

tempBFftafd B olfail “SQIRAAE FRdPRgsibn thQEMASH {8 FIHAG
E?O ?o 15 mmHg for °5 hou(rjfll?ﬁd then cooled to fine

égo Ib this, 32 parts of phthalic anhydride was
P ¢, and allowed to react for 2 hours. "Ib this, 32
196 parts of phthalic anhydride was added, and al | owed

to feactl Laepardhindask Negippedt with stérder; @ohdshsed 804, and
and reacted with 188 parts of isophorone di i socyanat +e

Vi o Al 2 hpurs Lo cofpar at i ve ;i
theﬁ?% epg% oﬁ%e%fgiﬂ al Al g {%pgﬁ%f’yr?g?"@ m':’]eg“ ABRTCPger
of Unnodified Pol yester 1n the same way as described
finegisatice 17,20804ne of thef “agnepiehispensionef lod erderxiatanass hieder
di nol ar adduct, 138 parts of terepht halic acid, and

fnelRticRa §. fﬁﬂphﬁdiéh
pol ycondensa |00n under norma pressure at ZBnggg

hours., Thexeaf ber, t|on was erformed Wwth
agquecus colorant dﬁspergin I'I; 252.5 ml of d water were placed and

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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i 0 dehydrating under a reduced pressure of 10 rum NTg

to 15 nmHg for 5 hours to obtain "conparative

unnodi fied polyester T. In a beaker, 15.4 parts of

"conparative isoryanate-group-containing prepol yner

3", 64 parts of "conparative unnodified polyester 3",

and 78.6 parts of ethyl acetate were placed and

di ssolved with stirring Next, 20 parts of ss

pentaerythritol tetrabehenate and | O parts of carbon
I EREGAD pig Bsopreparparmparatiye e (Pl aced, ni xed

in a TK type honom xer at 12,000 rpmat 60C, and

uni f phdpyopdbeSoANE e ARAk S t]%%é}ﬂr.%ﬁnF P&%ﬁﬁh%ﬂ
"keti mgheﬂgonpound 1" was ?%gle%%gn I SSO %g? 'S
_ds . rekK-x . ed to as "copgparative toner naterial_solution
in Talles 4 pRA5 FremRely: o0 bpoBiaed Hr6F hag A ek el 0.06 and
wat er, 294 parts of hydroxyl apatite 10% suspension

had 8&pidl SHapk0 by Ni ppon Chenical Industrial Co., Ltd),
and 0.2 parts of sodium dodecyl benzenesul fonate were

| aned a unifarRly dissolved. 197 s a rye Next,
(Cc[)m a_ragw?ﬂgam ﬁrﬂz“

erature 5 ised to 60C, mxed in a TK type
honmonni xer at 12,000 rpm and the above-nentioned
" conpampsiratve bmer 3hwas chtainslnthe aame @iy assaFxample B-1
i ntroduced and m xed for 10 m nutes- Thereafte; this

WX E eirY"%ﬁc e, ﬁaxft!gj’cs . ' d._w -

E}Edsﬂji rﬁt‘hg araI& %%Iﬁfie’nprg%tﬁd%e I ndi cat E‘?&Hg’gg gyﬁt&gm‘i as
tepperature was raised to 55 C. Wiile effecting the

desng%f belowouas nerl mepkecs 6h 'resinyanes purjisky digpersioanBy edd Lhe
under 25 nmHg to 50 nmHg, filtered, washed, dri ed,

“comiperdthentosien 33 i dddevdry werdvinilisted QsCh EMa¥ple 1 1180prepare
parts of toner particle, 0-5 part of colloidal silica

SRR, Y, opon serosol 0o, 1) vas e

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.

-Bynthesis 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
oxide 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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10 The properties and eval uation results of t.hus
obt ai ned toner are shown in Tables 4 and 5,
respectively. The obtained toner had a circularity of
0.95 and had a spindl e shape. (Conparative Exanple
B-6) Initially, with 2 parts '"of dibutyltin oxide as a
catal yst, 325 parts of p~p 1ls bisphenol A

et hyl eneoxi de oxi de di nol ar adduct and 155 parts of
terephthalic acid were subjected to pol yandensation to

mafirediad 75°C0bP 8 bt obeiififankiqiiehs disperstiMol aGRRAFESRI Ve
toner binder 4 had a glass-transition terrperature (Tg)

{mﬂoﬁ;ﬂ’é‘i 1(%5 Next a %%‘?kl 100#9%{ Jﬁ lc‘)jgar a[an

parts of car bon bl ack (##44 by M tsubi shi Chem cal
metBacyylic atidethylefie peide addbct), i “mainfine paritld dishorainl@. B- 1

were placed, m xed |n a TI{ type honmom xer at 12, 000

gP?persg%Eﬁlgep toner Vias’ preparegﬁIES aﬂ?@{ﬁ%ﬁﬁ%ﬁ%&

in Exanple $-1 to obtaln arative _toner 6" having
distgbybpn fessyEng geramies 93‘21 bgg{cmhadﬁtdd Is whilnlagerlight

propertles and eval uation results of thus obtained

scattEries teh £ Emp&i@ﬂ%ﬁﬁm#o 97(%‘:3%'?5?4l h%wfacfma

The obt ai ned toner had a circul arlty

her al . sha %?Bﬂi’iﬂ?t‘e%n% 31‘351 %&lrpeg t est rreaagg!d

by 7byo Sei ki Sei saku-sho, Ltd) 10 €e) Srrall vv| nder
was(i&slbied. niTke g)ass-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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(iii) Est sieve (iv) Wrk procedure Toner is nelt
kneaded using labo Plastom || and kneaded m xture is
crushed with Gster mxer and the material renaining on
a 180 pm nesh is used 15 as a sanple clLabo

Plastom || kneading cundition> M xer : R60
Tenperature 130C Tine : 15 m nutes 20 Sanpl e anount
46 g Mxer rotation nunber : 50 rpm199 - Yi 2. 112
flown-o0 erature by a flow tester aa As a_flow

oxidg gddpct Py BS730 by Sanye Ceeavcatbndmtoes, Byd.), 63 parts
Shi madzu Corporation was used. FIGS. 18A and 18B shows

[ SLyfdreV\0T HaME oPnetiicEylid 21, 1 hF9M 1k M Bparks
° tgﬁperatgre ganebe readﬁq’ngg?%ﬂ{gﬁ%%nd 18%% 5 d

h“fﬁg@ﬁ%@%ﬁﬁﬁ%&im ng ge%e{]ﬁtﬁée and Tf E{ter epresent[i‘_;m[1

;according to 112 method represents 112 fl own-out
stitredpé 480 mpie fay ] Furfihwes tegive & wileaamubimint Thiahs heated
Load: 5 kglcnR, Tenperature rising rate: &C/ mn, D e

e oRHERE B8 0% el leabl e RETG bl hckog i 5y

of resin or toner is weighed To this, about 50 g of
performed for & hours. Next, 30 parts of an aqueous sclution of 1% ammonium
persulphate was added, and the reaction mixture was matured at 75°C for 5
hours to obLain an aqueous dispersion of a vinyl resin {copclymer 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 fine 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 fine particle 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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tetrahydrofuran (THE) is-added and is left to stand at
20C for 24 hours- This is separated by centrifugation
and then filtered using filter paper for 15
quantitative nmeasurenent. The sol vent conponent of
obtained filtrate is vacuumdried and only resin
conponent is weighed to neasure the residual anount
(B). This residual anpbunt is THE sol ubl e conmponent.
The TBF insol ubl e conmponent (% is calcul ated

ammepuig paralphats werd titheslniced, andistirddoat 400 rpREfor 1§ oh ibes
conponent (%9 = (AB)/JA 200w~oovatoN.~~-~o0to

to e Fhife splblsn) PSR ighypyetpus i e datiyn

.a,0 7 G2 0G WCALp iOWj!] 1L] 1010 mmN N N
it reagtongws perormadsor b hoprey RiemtVi0\passs of 20

wWCd Ci 06to CODNCONNti HAH Y,-yyg Vi

agquihes %Mlﬁbd\bﬂl[% afimoifm péemilphfle wadadded; and thd reation 2
mixture Was_matured at. 75°C for 5 hours to obtain an aqucous 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 Ltd.} 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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this was cooled to 80°C and reacted with 188 parts of isophorone diisocyanate in
ethyl acetate for 2 hours to obtain “comparative isocyanate-group-containing
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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foll owi ng eval uation was carried out using each of
obtai ned toners. |Inage evaluation was carried out
usi ng the two-conponent devel oper prepared as

descri bed bel ow and i mage eval uati on of 100, 000 sheets
was carried out wusing an image form ng apparatus

(i redix, MEAEARhY vRICAsdQOMBIE, mikadl in o VI @ Kdhonixer

preparing two-conponent devel oper 50 parts of each

at VAR B PE e Abbef Bapoled LoiHiPEn e Buk? Frrbadiion
by Shin-Etsu Chemcal Co., Ltd) were m xed and
(1 cwap idrefured rademized oo 167 epamtes.a Thuresfber Giria mhixture was

devel oper, cLowest fixing tenperatures A nodified

Con'pam%/(?"E Ltd. ;,”n \%ﬂl c& a F?H%{Eﬂﬁﬁgg’?ﬁ%ﬁ%‘%ﬂ%@d
was used as a fixing roller and the fixing section _
tempgEatpm Pes seesedis o be d Whilarifeshing the pma-miropueing reaction,
Conmpany, Ltd. was set to this apparatus, and copying

the k6lvbnt\Aas e@ibv@Tuade. 25T L W8 50 phin e Glte A REEREY (dRied,
used herein is the tenperature of the fixing roll "at

TR i T OB RER A
of colloidal silica (Aerosil R972- by Nippon Aerosil Co., Ltd) was mixed in a
sample mill to prepare “ecomparative toner 5.

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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<Hot offset generating tenperature (HOT)> | nmge’
fixation was evaluated in the sane way as in the
above-descri bed |owest fixing tenperature. Qccurrence
of hot offset with respect to the fixed inage was
determ ned wi th naked eyes. The hot offset generating
tenperature used herein is the tenperature of the
fixing roll at which hot offset 202 occurred. <Toner
_renelting test nmethod> Renelting nmeans such a
H%Nt-t‘ﬁﬁ%f wae preprred indhe segie: wag asfindixamplel Bdrto
at the tinme of fixing, is transferred to a pressure
obizoh "@impHd e @undrcmq{av‘iﬁ% §ohafd ggmg e fjﬂfﬂiﬁ@ﬂhﬂﬂﬂmr of 45
roller; however, the collected adheréd"toner starts
to nelt again due to the heat of a heating roller, and
he renelted toner is transferred-to a pressure
roller, resulting in adhesion to or contam nation of
i mag®he pAsperties hmd bvateitiad restlis of tueushtaihed thgerdire shown
renmelting is carried out in which toner is allowed to

- i PSS 2h o PRRTY o BBl wieEbal a drulbBip lifgg ana

according to the follow ng condition and the nunber
hadp sy shpph the remelting occurred, that ~ is, the
nunber when imges start to be sneared, was observed.

<Teétahetihbienr> Copier= imagi o Neo 451 by Ri coh Conpany,
Ltd. Fixing unit for evaluation= fixing device for

I,mag.0 Neo 4 y_.Ri.coh Conpany, Ltd. (Pressure
L %P%#%é‘ﬂ%@?ﬁ%ﬁgéﬂfgﬁﬁﬁlﬂﬁ%@@tﬁwﬂi5, interval 30 S, 6%
chart, 15K/ day <Anti-heat preservability.
(@) Labo Plastomil (Type 30C150, by Tovo Seikd Seisaku-she, Ltd)
(i) Small grinder (Qster mixer)
(Gii} 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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Measuring instrument: Penetronmeter (N kka Engi neering)
Tappi ng machine 30 nL screw vial 203 9 Storage:
Thernostat bath Method: (1) 10.8 g of toner is placed
in a screwvial { (2) The toner of (1) is subjected
to a tapping machine at 150 rotation/1 mnute 35
seconds (3) Stored gently in a thernostat bath at
predeterm ned tenperature, 50C, and for 24 hours. (4)
After 24 hours, allowed to stand for 2 hours. (5)
EJUHﬂEWMIwkﬁmnﬂmm@Mwa@ﬂmﬁftﬂﬁa penetroneter and the
penetration is neasured [Evaluation Standards] A

S | . 3 | . .
F@?%ﬁéﬁaﬁ?ﬁ‘ﬁ. o a‘f?g% @%&mp%ﬁ%ﬁb& Rhimadou
of9nmor|es ovvablllt Bulkden3|ty|s
Corpambigpewas ﬁ&'&j ﬁh@mﬂﬂmww this flow

t oner. BuI k denS|ty was rreasured usi ng Powder Tester

testBiy abld Frlea this \=ehBmpeRItARS @il Bs'read Bk ﬂGShﬂA?ﬂM 18B, Ts
density, the better is the Ilowability. 1.

Const ructi on of maasurl ng St ment dua
PR 4 &P E‘%%‘G‘ ?&Q %@1 tbegmmng

temperature, and melting temperature according to 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

200

e e DL b e e B == i e e S R e b LR e e b LR Ry




(3) Electronic bal ance (Accuracy of neasurenent:
Wthin 0.1 g) 2. Measurenent procedure ~ - 204 (1)
Measure a predeterm ned amount 1 of the sanple using
an electronic balance (2) Measure the mass of
graduated cylinder and read to the last digit, or not
rounding the last digit (3) Start the stopwatch

i medi ately after the sanple has been placed, let it
alone for 10 mnutes to 11 mnutes. During this

peri be careful not to give vibration and/or
i mpagt. (4) [Reéagd the yoliune pof sirg he
mar kil ngs an ed g hEe R Y] & e Pl ure
the mass ¢f sanpl e Janfl ¢r gdujat er, d I e to
t he lfast—drort; orjmptrquneh aHgtt6
Calculatlcnls‘@arri@jzcﬁﬁ NFog @agBulk
densilty (qlcnB) {(n‘s f sa arjaduat ed
cylindeg) |- (mass ofSpEa@|&le| dygihgd B 8 vallugd of
powdeg% al uafi on ﬂaﬁdﬁf | B9 | o Bd B} 5. 40
glcnpecg FfOTE, B (O[3 =& D] (oad a9 grme 1ca| &30
gknaf of lless3 &l mdg@ $i§_®%valﬁatﬁcnnneﬁqoﬂ>ﬁsa
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205 1 I{S nodified as described bel ow, was used. -

Ttype 6200 paper by Ri coh Conpany, Ltd. was set to

this apparatus, and copying test was carried out. The
fixing wunit used in this apparatus had a fixing

roller of which netal cylinder was nmade of Fe

mat eri al -and had a thickness of 0.34 mm and the

surface pressure was set to 1.0x106 Pa. <l nage

density test method> I nmage density was neasured using
Milelstthllowingetalontdansas comiet out de@hgraiched oBained toners.
relative density by correcting with standard one, and

= : - ' rdy 5;mmto 10
Tmagd 46 HRHAH w SR oA F (8 MRS B ders R oo
eval uai}i on standard] A _(Small circle): 1.5 or nore }
as deggriledspeloyr apgd image evalyation of 190,04 sheets was @rried ount
| ess than 1.4 <lmage resol ution test nethod> Pattern

using aiFigRizechenife ARbhfAE (h4gid NED4506¢ FiadH ConiihnSIned.
wi dth and an equal spacing were formed wth diffeérent
. Lt-ches of . 2. atterns -2 atterns. 3.6 patterns,
Methfh g6 Eferiirit FyBomRopEn, devaloBSisor t or ns. 5. 6
patterns, 6.3 patterns, 7.1 patterns, and 8,0
p&t parts ol reesheloner eingd 50 parts af assiliovngrewih . coaldtk carrier
original inmage was reproduced and obtai ned copied

(SilicontBeSin V&R XBBCENE In atiridl cﬁgfn[gﬂ ?R&%ﬂér]gy ghas w8l Chemical Cu.,

magni fication of 5 tanes, resol ut1on was
determ._ned based on the nunber of patterns
Lid) PIGAE t B aﬁﬁgp@?@ﬁ% qr]:; alpeb!? 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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206 clearly separated to each other. [Inage resol ution
eval uation standard] A (Small circle)- 6.3
patternsinmor nore B: (Delta): 5.0 patterns/mmto 5.6
patterns/mm C-- 4.5 patterns/mml1: 207 -
--------------- yCO oo m} .~9 WyFFHHr m
m w S am ammmRoOcama8Ad9da qqtltl vy
mO ry~-77aqqgq-3mIm2mgmy mmmma$m$
a$ .~ ¢ci E962F89obmmwdmdmdOm
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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Storage: Thermostat bath
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.
(6) 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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[ Eval uati on Standards] A: (Small circle): Satisfactory
B: (Delta): Somewhat problematic C. Not acceptable 5
In any of Exanples B-1 to B-5, fixing at |ow
tenperatures could be achieved, and snear due to
renmelting of toner froma fixing cleaning roller was
not observed. In Conparative Exanple B-1, the toner
(1} ¥edsnoe o predetesininéd renmantt lcof she sanple hgibgean electronic
particle dianeter and poor fixing property at |ow
baladd@nper atures- 10 The toner had decreased flowability
because the anpbunt of particles of 8 .tmor |ess was
rge. |.n Conparative Example B-2, the toner did not
(2) @@g%@%qﬁﬁﬁé’f;ﬁﬁfl%t@s araandisead ito the dasthdigit, or not

of fset property, and snmear due to renelting of toner {

roundingnbha lhkkdizgt cl eani ng rol l er was observed. 15 In
Conparative Exanple B-3, lower [imt of fixing was

@ 9,20 R0 S B AR RERF PR U bk

B-4, anti-heat preservability was deteriorated
3hﬂ%@€dt@s@}#ﬁ@5dlﬁaﬁlsmmum t ilhring ki paniod; KeTegredil matsiongive

fine particles was low. In Conparative Exanple B-5,
vibratibd zﬁ{dj@f]ﬁﬁtjﬁcﬂ enperature after 20 mastication was

l ow, and thus snmear due to renelting of toner froma
(@ B34 0% volume of powdn;- using the markings on the graduated 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 glcm?
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
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cleaning roller -was observed. is |In Conparative
Exanple B-6, the toner did not have resin fine
particles, 5 209 I had a high glass-transition
tenperature (Tg), and thus had deteriorated fixing
property at |ow tenperatures. The toner al so had
deteriorated hot offset property' 5 Industria
Applicability The toner of the invention is used in a
devel oper for fixing a latent electrostatic inmage of

modifeidess degiritedgbalpivy woel wsdd osPtape 6G06cmashirrigy Ricoh Company,

el ectrostatic printing, and the |like The toner of the

v - dev, l r .
Lot il 808 bt el uisthd BoillE 8L E0E cr®ont, The fixing
.. copier, laser printer, plain paper fax_machine, _etc.
umnf 1§ﬁ§|16yt1ﬁ§ apnarages had anfmipgcrollareet whieh pretal cylinder was
devel opi ng nethod. In addition, the i mage form ng

made apFardhtziAnthd FRde {HERhAGE 0.3 Gnmy Snd%HRuFRRSs re@bure

the invention is used for a full-color copier,

f.ul | | aser printer, full-color plain paper fax
wasserFalthhll-‘gﬁ&:e]?%. enploying a direct or indirect 15

el ectrographic multi-color devel opi ng nethod. 210 -
<Image density-test method> - - - - - - - .. CLAIMS 1. A toner

conprising a toner material, wherein the toner
SHrak EsndiRe wod hWsifd &MY Aacbeth rellection densitometer,
determined as relative density by correcting with standard one, and evaluated
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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0C 5 ATm 20C where ATm r_épr esents Tma -- Tnb, Tna (C7 :

is 112 flown-out tenperature of the toner by a
capillary type flowtester, and Tnb (C) is 1/2
flowout tenperature of a nelt kneaded m xture of the
toner by the capillary type flow tester, and f
wherein Tma is from 130C to 200C, and wherein the
toner has a core-shell structure and Tina and Tnb are
measured under the condition of |oad 30kg, die

cleardy seprarated hocadidotlenperature rising rate of 3C nin.

2, The toner according to claim1l1, wherein the toner
matd sddofistid | 'gg la: } 5C< ATm 20C where

HA%%?%greseﬁ]n?g Iaﬁ%‘ff_ nﬁﬂ%d wherein Tma is from
130C to 200C. 3. The toner according to claim 2,

whédr Smalharelel .3 patiosnslasarmenoms Lo ng formul a=

7C< ATm 15C a where ATmrepresents Tma - Tnb, and

Wh8: €Daltaes i pattisAaGa 96 WernsAih | 4. The toner

according to any one of clains 1 to 3, wherein a

t et drofurgn (THF) insoluble content (gel content)
ink%%gyP%ﬁﬁanquron110@6by mass to 55% by {
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mass. s 5. The toner according to any one of claims 1

to 4, wherein the nolecular mass distribution of the
toner neasured by gel perneation chronmatography (GPC)
has at | east one peak in a nolecul ar mass regi on of
5,000 to 25,000. 10 6. The toner according to any one
of clains 1 to 5 wherein the toner has a

gl ass-transition tenperature, Tg, of 50C to 70C, 7.
The toner according to any one of clains 1 to §
wherein the average circularity of the toner 8. 94
to 0, 99. 15 8. A toner conprising a toner rmte{igl;
and resin fine particles on a surface of the tgneg,
wherein the toner has a glass-transition tenpegat ére,
Tg, of from30C K 20 to 46C, the resin fine paticles
have a gl ass-transition tenperature, Tg, of from&0C
to 70C, and wherein, when the toner has been & o
masticated with Labo Plastonill, the 212 tonem has a
112 fl own-out tenperature of from95C to 120C,_Eand
before the mastication of the toner, the tonem hds a

112 7T opn-gut [tenperpture ok TromyIZDE Te TH5G 8§ 9.
THe tongn acgqridi te chhil§ S 3wWhdreldh 48 -
o] =] ex 0 g g )
t gt r ghydndf ue 4ns (| ThIFE | Soeubj® eont®nt 2(gel . =
cqnt &ht ) i $heztiondr=i b o nﬁS%%)ﬁ % Eosp5% by
mdss & 10.5 The [t grleE [agclordli| Aok DFeslo? S EaEs8 gnd
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di stribution nmeasured by a flow type particle inmage
nmeasuring apparatus, the la content of mnute
particles having a particle dianeter of 2 pmor |ess
is 15%or less. 11. The toner according to any one of
claims 8 to 10, wherein, in a distribution of
particle dianeter neasured by a Coulter nethod, the
content of large grains 15 having a particle din
meter of 8 pmor nore is 2% by mass or |ess, 12. The
toner according to any one of clainms 8 to 11, wherein,

[EvahatidnSStanddbidgln of particle diameter neasured by a
Coul ter nethod, the content of mnute particles

.havi .a ticle diameter of 3 pmor less is 2% by
& ??T%qugjggat@&"@ The toner according to any one of
clainmse Sto 12, wherein the toner has an average

B:J¥eltai Seineyrheit pfroblentat®©0 to 0. 960 and has a spindl e
shape. 213 ------ ------- 14. The toner according to

C: N 286pidh)#! @i ms 8 to 13, wherein the average
particl'e dianeter of the resin fine particles is 10 nm

to 200 nm 5, The taoner _according to any one of
cl ai H 8%t BP amplep Bl t&-Holimre agvloma yemparatuges could be
di aneter (Dv) of the toner is 3.0mto 7.0Ogm and the

achiaved, aid sidear dekuntretddtingainahér fog 8ifBARE ledn?Mdg rbler was
t he nunber average particle dianeter (Dn), DvfDn, is
i | ess. 10 16. The toner according to any one of
mc?@%ggé% to 15, wherein the toner is obtained by: at

| east gne of dissol ving and dispersing the toner
mat el GPmndertrde Fxample &-ilj the tnper didmot have resin fine particles,
gr oup- cont ai ni ng conpound and a polyner that is

had eataipeepititidle difhebd hid POoE BENE ProPekty @8Nb@ Rififeratures.
conpound in an organic solvent to forma

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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15 toner ~sol ution; at |east one of enulsifying and
di spersing the toner solution in an aqueous nedi um
containing resin fine particles to prepare a
dispersion; t i reacting the active hydrogen
group-cont ai ni ng conpound with the polynmer that is
reactive with the active hydrogen group-contai ni ng
compound in the 20 aqueous nediumto granul ate
adhesi ve base materials; and renoving the organic
solvent. 214 17. The toner according to cl ai m 16,
had\@&figh ElAEtrARBRMA B rRBSG LIRS $TERlandCHIRY ha® deforiorated fixing
pol yester resin. 18. e toner according to claim17,
whereip.the acid value of,the polyester resin is
Propetii 6 ngictpeTasines. o Kbpylpniy gilsq iad sfatprigtataf dhoty offsot
to one of clains 17 and 18, wherein the pol yester
propedyn conprises a tetrahydrufuran sol ubl e conponent
and the tetrahydrofuran soluble conmponent has a
nol ecul ar mass distribution such that a main peak is
present io in a nolecular mass region of 2,500 to
10, 0Q0. and that the nunber average nol ecul ar nmass
IﬂdFﬁ'é'Fé&PRq&’ﬂi ®he range of 1,500 to 15,000. 20. A
devel oper conprising the toner of anyone of clains 1
to The ddnc?lof fie infestinpes 18edoindandedelofdraloh BRing a latent
whi ch is one of a one-conponent devel oper and a
m&ﬂﬁwﬁﬁ%%@tutd&‘é&arﬁﬁgér}mgj%%ﬁm e%gﬂtr&tgﬁ errecgloﬂltlg,l Qﬁa%tmstatic

conpri si a con

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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fj 20 the toner of any one of clains 1 to 19
contained therein, 23. A process cartridge conprising=
2151 a latent electrostatic inmage bearing nmenber;
and a developing unit configured to develop a | atent

el ectrostatic image on the la tent el ectrostatic inmage

bearing nmenber using thecﬁfm of any one of gg
claims 1 to 19 to form a™ e image. 5 24. An imge

form ng apparatus conprising= a latent electrostatic
I mage bearing nenber; a latent electrostatic inmge
formng unit configured to forman | atent

el ectrostatic image on the |atent el ectrostatic inage

1. beArtoagroumptisihg satsiesehaedtaluni t configured to
devel op the |l atent electrostatic inmage using the

toner okhesyirdbke @hnet dalfstiled thd follOwhRE ToRm\ilst b! €
image; a transferring unit configured to transfer the

vi si bl e ge{ragay PRt © apocy ecordi ng nedium and a fixing
unit configured to fix the transferred i mage on the

recor diyRerel ATHE @eﬁ%sejﬂt? %maTneTw]H?gTﬁao ayn ?Sa tlé % tﬂuwn-o ut

apparatus according to clalm 24, erein the

mmﬁéﬁ%wmhbfmhm;z%egfém]% 8 e%%ﬁgaeﬁééa%da@mh °0) is 1/2

amor phous si|'icon. _ ima orning appara
o G648 100 ahefl AR R S Py gt
type AB&CLdMte?, and
wherein Tma is from 130°C to 200°C; and wherein the toner
has a core-shell structure and Tma and Tmb 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:

T°C= ATm < 15°C
where ATm represents Tma — Tmb, and

wherein Tma 13 from 145°C to 180°C,.
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-recording nmediumwhile the recording nediumis péss-éd‘ c e

between a heating 216 nenber and a pressure nenber
and is transported. 27. The inmge form ng apparatus
according to claim 26, wherein the heat fixing unit
conprises a cleaning nenber which renoves a toner
adhered to at 5 |east one of the heating nenber and
the pressure nenber, and wherein a surface pressure
(roller load/ contact area) applied between the

heati ng nmenber and the pressure nenber is L5x105Pa or

| ess. 28. The inmage form ng apparatus according to one
of clains 24 and 25, to wherein the fixing unit

[.SeS. * i,ng, _nmenber ui ith a_hea
4 CRERORS oot R R b B g ¥ heBeife atrghvdrofuran
nber; and a pressure nmenber whi ch makes pressure
(TEdnnselubly contenk(zed sontegt) methsetoner is fom 10%hy mass to 55% by
wherein the recordi ng nedium on which an unfi xed
masédrage is fornmed after electrostatic transfer, is
passed between the filmand the pressure nenber to
thereby heat and fix the unfixed image. 29. The i mage
form ng apparatus according to one of clainms 24 and
25, 20 wherein the fixing unit conprises-. a heating
5. (134 mpergiccording ko agy ook lof cl@msah ged, whesdihdhe tmolebslar mass
heating roller; 217 yY an endless belt-like toner
dist?RALI0 0f"BHE YBheRABkasuzred by gel permeation chromatography (GPC)

has at least 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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a pressure roller, wherein the heating roiler -
conprises a magnetic netal and is heated by
el ectromagneti c i nduction; the toner heating nediumis
spanned over the 5 heating roller and the firing
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 nediumand rolls in the forward
direction towards the toner heating nediumto forma
n LR b iC
lorr P a2 20K bl A e Rierbontl B By Sep £ TR0 $lloro che
el ectrostatic transfer, is passed between the toner
mar?é%ﬁﬂﬁﬂg Hhe hougTd theelonsy diag pelifeRown au terepemfure of from
heat and fix the unfixed image. 30. An inmage formng
126%E bod4849hpri sing: formng a latent electrostatic
image on a latent electrostatic inmage 4 15 bearing
menber; 1 developing the latent electrostatic inmge
using the toner of any one of clains | to 19 to forma
visible image; transferring the visible inmage onto a
2y ?ilérfepﬁlg apading toplgims 8, wherana tateakydrofean BRHE) tnsoluble
the recording nmediuns 20 31, The image form ng net hod
coritend (bl RGntctE il @her W Sloth 5Y%EbE RiH:8I18R5 W BHFRE4sd. S
contacted to the latent electrostatic imge bearing
menber and a 218 voltage is applied to the charging
menber to charge the latent electrostatic inage
beari ng nmenber. 32_ The imge form ng nethod according
104 oThpdoner arcirdingtr and dxclawme Beimd 9, Svhdrem, in a particle size
devel oping the latent electrostatic inage on the
dist¥ibatibn Ghedred (il A FdwB@fe particle image 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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to a chargi ng nenber. 219

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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