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DESCRI PTI ON TONER FOR DEVELOPI NG ELECTROSTATI C

| MAGES, DEVELOPER, | MAGE FORM NG METHOD, AND | MAGE
FORM NG APPARATUS 5 Technical Field The present
invention relates to a toner for devel oping

el ectrostatic images, a nmethod for producing the toner
for developing electrostatic inmages, a devel oper for
devel opi ng el ectrostatic i mages, 1o an inage form ng
nmet hod, an image form ng apparatus, and a Frocess t
cartridge using the ton for _devel oping electrostatic
inages-gBackground Awtﬁﬁﬁsgﬁgga'@@ﬁotographlc

appar atuses, electrostatic recording 15 apparatuses,

or t HEONEKR,F@R DEVELOPINGE EDETIROSTATIC [RLLOES,
el ectrostatic i mage forned on a phot oconduct or, the

and 1 ho PEYAHLDEHEEMANE FORMERLM BRAT AN o o

by means of heat to thereby forma toner image. In
full-col or i magBMAGHETOBMINGCAPPARANBYE i s typically
20 reproduced using four-color toners of bl ack,
yel l ow, magenta, and cyan, the image is devel oped for
each of the four-color toners, respective toner

| ayers of the four-color toners superinposed on a
T %iF‘%@ 1 material are fixed at a tine by
heating to thereby obtain a full-color

The present invention relates to a toner for developing
electrostatic images, a method for producing the toner for developing
electrostatic images, a developer for developing electrostatic images,
an image forming method, an image forming apparatus, and a process

cartridge using the toner for developing electrostatic images.

Background Art

In electrophotographic apparatuses, electrostatic recording
apparatuses, or the like, a toner is made to adhere oﬁ a latent
electrostatic image formed on a photoconductor, the toner is
transferred onto a transferring material, and the toner is fixed onto
the transferring material by means of heat to thereby form a toner
image. In full-color image formation, a color image is typically
reproduced using four-color toners of black, yellow, magenta, and cyan,
the image is developed for each of the four-color toners, respective

toner layers of the four-color toners superimposed on a transferring
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image. Fromthe standpoint of users who are generally - . -

famliar with printed nmaterials, inages obtained with

a full-color copier are not of 5 satisfactory |evel.
Further higher quality inmage formation satisfying

hi gh-fi neness and hi gh-resolution |levels which are

cl ose to those of photographs and printing is

demanded. It is known that a toner having a snal
particle dianmeter and a narrow particle size
nthteiidl butd fiked Satls edmienb}i dutinia bt thelrBBg HtRIMaN 1 1®color
to el ectrophot ographi c i mages. Conventionally,
.electronic or magnetic |latent inages are devel oped

fiy a toner. A toner used for devel oping

el ectrostatic images is colored particles in which a
col or Enom the ktanydp@ontafohsé mgwhagert genarchldy Hemiliar with
additives are contained in a binder resin, and there

pﬂ'ﬁltéﬂem%f.é@rlﬂ?é qrﬁfyegb {alﬁghhoggc éprrzcﬁg C' n % rP%t of

toner |on met

net hod. In puI veri zat| on net hod, a coI or ant a char
saigatackem lryedgeHurther bighen anahtpimege formatinn sakie mg

are fused and m xed in a thernoplastic resin to be

hiffH-FRlefeds L& REERSE L6 nl’evbihe LR 2R EEPRS 'tth'ogé‘ of

i's pulverized, and the 20 pul verized toner particles

re classified to thereby produce ton r Accordlng
Pﬁ% tGeaRpas; %’aﬁ.eﬂnﬁa%a ‘X%m@é%@ﬁ Qe that a toner

excel l ent properties can be produced homever there
having i & tsaidldnpaeticle? delmetdronanl At gaInRvS E)@!’rtﬂbhﬁ size

toner. For exanple, a conposition to be
distribution is wused in high-quality 1image forming of
electrophotographic images.

Conventionally, electronic or magnetic latent images are
developed using a toner. A toner used for developing electrostatic
images is colored particles in which a colorant, a charge controlling
agent, and other additives are contained in a binder resin, and there
are two main types of methods for producing such a toner, i.e.
pulverization method and polymerization method. In pulverization
method, a colorant, a charge controlling agent, an offset inhibitor, or
the like are fused and mixed in a thermoplastic resin to be uniformly
dispersed therein, the obtained composition is pulverized, and the
pulverized toner particles are classified to thereby produce a toner.

According to pulverization method, a toner having rather excellent

properties can be produced, however, there are limitations on
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obtained by fusion and mixture of toner materials

needs to be pulverized and classified through use of

an econom cal ly avail abl e apparatus. Because of the

needs, it leaves no alternative but to 5 nake a fused

and m xed conposition sufficiently brittle. For the

reason, when the conposition is actually pulverized

into particles, a wi de range of particle size

distribution is easily forned. Wen a copied i nmage

havi n h%gh-reso ution and high-tone is tried to be
a?lﬁad) natedatsnre vy tmesondiorpmamples ¢ epmpagitzon to be

particle dianmeter of 5limor |ess and coarse powder

phidinell ebyhduiing andanittire dfapmia’ MAhtANMRdOLE be
must be renoved in a classification process, and thus

there.i s, a_di sadvant that the vield is extr ly .
PRflFi4e0dmt R TRER s, 2eF 34 o chRedidieAIly availablo
enployed, it is difficult to uniformy disperse a

gpparaims, dbecaasehaf gdiec mieeds) lit lga®bs ageltérhaive but to
t hernopl astic resin. Ununiform di spersion of

. . . \ _ s .1 he
PR aL R ahf BRSO BEN R S ALAT TR | rage
quality of _the toner. In recent years, in order to

overc the raasenermhen thee scempogitien i isatdioraliye prddsrized
for exanple, toner particles are obtained by 20

19146 PEASIIORsP Y WIRIY 2abbeNofglNefh14 S§8e P ion i i
Litegature g). Fbmever?etﬁgq{oner par?ig%ggﬁggFg}HgdeaSﬂy
.method are spherically

Ghaisi” What nEveIrE imtses RV BEhTRERINEHE w30 bidh tone
particles are poor in cleaning ability. In devel opi ng
mantkied to be obtained, for example fine power particles having a
particle diameter of 5pm or less and coarse powder particles having a
particle diameter of 20pm or more must be removed in a classification
process, and thus there is a disadvantage that the yield is extremely
low. In addition, when a pulverization method is employed, it is
difficult to uniformly disperse a colorant, and a charge controlling
agent 1n a thermoplastic resin. Ununiform dispersion of
compounding ingredients adversely affects the flowability, developing
property, durability, image quality of the toner.

In recent years, in order to overcome the problems in these
pulverization methods, for example, toner particles are obtained by
suspension polymerization method (see Patent Literature 1).

However, the toner particles obtained by suspension polymerization

method are spherically shaped, and there is a disadvantage that the

I S L S
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transferring an image having a | ow i mage area rati o,

the anmobunt of residual toner particles after
transferring is snmall, and thus there is no problem
with cleaning ability, however, an inmage having a high
5 image area ratio such as a photographic i mge,
further, a toner wwth which an untransferred inmage is
formed due to a sheet-feeding failure or the |ike may
occur as a residual untransferred toner on a
tOheE OsDitiiles Oare Cpoty Ma RickangundiEmpar Iaf de%ﬁs%pm%e%nd
such a residual untransferred toner 1s accunul ated

In additian, it ,causes snears on char rollers or
PRRSPFREE G 1R85 RAILRE o 1S S5 a4fo S5 CaLN ket BROunS of
whi ch di senabl es exerting of its intrinsic
residugédbinkt partivdeeafterQranbioeimers kand], andefthadtiat is
obt ai ni ng toner partlcles formed in indefinite sgape

af, I t ned 15 by

DY PENSE SHBrde Bl AVIRLPTRONELE 87 BAREPiads Hen
dlsclosed (see Patent therature 2) . Fbmever in the
im@geransar 1a(ep ssichhamanphiotagyaphic emagsj Serther, a toner with
pol yneri zati on nmethod, a |arge anount of surfactants
vﬂﬁ@ﬁ'a‘iﬁuﬁ@faﬁfbhe‘?ﬁuﬁg&e $8158:366d Aue tﬁ)eats%'égf f@@dﬁlgcfa‘?ﬁlre
but also in the inside of the toner particles ev

n t have been subjected_ to a 20 washin
Of r g‘&% n‘EE? TRy cﬂCCé’erusaésja miasidaal ewtwﬁ%rﬁﬁg| toner on a
stability of toner charge, a w den charge anount
pHbsddoniduicter), cand nenbgekgaafiiettdnieatluE iRagBedbeOfsuch a
the obtained images. There are problens 4 that the

L ETRE NG, SUrfact fOL S, SiTear, the, phgt oconduct or,  char ge

In addition, it causes smears on charge rollers or the like
which contact-charges the photoconductor, which disenables exerting
of its intrinsic chargeability thereof.

On the other hand, a method for obtaining toner particles

formed in indefinite shape by associating resin fine particles obtained

by an emulsion polymerization method each other has been disclosed
(see Patent Literature 2). However, in the toner particles obtained
by the emulsion polymerization method, a large amount of surfactants
remains not only on the surface of the toner particles but also in the
inside of the toner particles even when they have been subjected to a
washing treatment, which causes impaired environmental stability of
toner charge, a widen charge amount distribution, and image

defective due to smears of the obtained images. There are problems
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rol lers, developing rollers, or the like, which

di senabl es ‘exerting of its intrinsic chargeability.
On the other hand, in a fixing step according to a
contact-heat 5 nethod in which fixing is performed by
means of heating nmenbers such as a heat roller
rel easi ng property of toner particles against the
heati ng menbers, which is hereinafter referred to as
anti-offset property, is required- Anti-offset
groperty can _be inproved by naking a releasing agent
ki dbeopemainpeswiactanss paearciles. phototondietwrpfcharge
this tendency, Patent Literature 3 and Patent
a ; [ clas : [ .

TR LB obing TRBEL L ietite 1S oA e U 00 ol Pt it
g&rticleg residg not only in toner particles but also

sinsie GBargealility but ed onto surfaces of the toner
particles. However, this nethod involves a probl em
that tOa fhevethekShdnd] in hifkking $RFPLERYEIE: b6 o &i@dt-heat
causing insufficient |owtenperature fixing property,

oSSR bARARRE b BESISS mders

pol yneri zati on nmethod are associ ated each other to
guidr @by hedt soller rebrsing grropdriynof taedr patidclebansinst the
the followi ng problens are 20 caused. |In other words,

heble GASERINET GRS DAL SROD rltorke] S350 4D

ar e agsom ated w th ’?olner par ?@ngrﬁafﬁr%erddgt% g amd Sfset
improve anti-offset property, the fine particles of
RIOPEFH, et Fagudtrtht  annti-offsetbqrepertt | san akenimproved by
the toner particles, resulting in discouraging

making a releasing agent reside on surfaces of toner particles. In
view of this tendency, Patent Literature 3 and Patent Literature 4
respectively disclose a method in which anti-offset property is
improved by making resin fine particles reside not only in toner
particles but also are unevenly distributed onto surfaces of the toner
particles. However, this method involves a problem that the lower
limit fixing temperature is raised, causing insufficient
low-temperature fixing property, i.e. energy-saving fixing property.

In the method in which resin fine particles obtained by
emulsion polymerization method are associated each other to thereby
obtain a toner formed in indefinite shape, the following problems are
caused. In other words, in the case where fine particles of a

releasing agent are associated with toner particles in order to improve

anti-offset property, the fine particles of the releasing agent are




i“mprovenent in anti-offset property wth sufficiency.
Since resin fine particles, fine particles of

rel easing agents, fine particles of colorants or the
|i ke are fused and bound to toner particles randomy 5
to thereby formthe toner particles, variations arise
in the conposition or ratio of contents of the
conmponents between the obtained toner particles, and
in nolecular mass of the resin or the like, resulting

substdirftigilettkenribac ehprpertp H9idles wesmltihg i08&couraging
particles, and disenabling of form ng i nages steadily

APPSR iy, B B simes osin
| ow-tenperature fixing property is required, there has
fipee paatiplesh| Brne phaticldsxiofigrélsasimy kigeadsddfmd cpamdsilas of

fine particles which reside on surface of the toner,

HrERCHE RN G0 TURLARALBoL AN Bnds FallFplsy rgmdomly
producing a toner called the Emul sion-Aggregation

5 torethexehyEsforst ndby itonescamuticlegs.scramationspamrpe in  the
Literature 4). In this nethod, toner particles are

c&hpBsitaielor =28 Pt YORESH W igEN tRAVEREE R ALS U tvRdH The

an organic solvent or the like, contrary to the
uspensji on pol rizati.on nmethod.in which _toner 20
O’E@Pg?& toBiex, Battcies] Adom rfaﬁgﬁ?éﬂ%r. mage i Wier EpEEyPE the
4 discloses sone advantages-of the

Likay| isabtiaggir gdiffercmtetsuethden gropestiof Betwexpatisé Ofbner
of selection range of resins, controllability of

DR Mo, by ART IS ver o o

10  period of time. Further, in a low-temperature fixing system in which
low-temperature fixing property is required, there has been a problem
that fixing is inhibited due to resin fine particles which reside on
surface of the toner, which disenables ensuring the range of fixing
temperatures.

15 On the other hand, a new method of producing a toner called
the Emulsion-Aggregation method (EA method) is recently disclosed
(Pétent Literature 4). In this method, toner particles are granulated
from polymers which have been dissolved in an organic solvent or the
like, contrary to the suspension polymerization method in which toner

20 particles are formed from monomers. Patent Literature 4 discloses

some advantages of the emulsion-aggregation method in terms of an

expansion of selection range of resins, controllability of polarity, and

L R R M B L S Tt B 2 el 14 1 b e AR
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toner structure, i.e. controlling a core-shel
structure of toner particles. However, 'the shel
structure conprises a layer containing only resins

and ainms for reducing the anbunt of pignments and waxes

5 exposed on surface of toner, and it is disclosed

that the toner is not innovative in its surface
condition and does not have an innovative structure
(Non-Patent Literature 1). Thus, a toner produced by

t he _enul sion-aggregation nethod is forned in a shell-
Ghe likeur dn addidiaar, it is hdveotegeaus fracapebitityi cfentrolling a
general ly used resins and does not have 10 an

tOHERY Atk Wl UEBUT Eoni3BHiABCLE dofe BRI bét‘i‘-ﬂ’gﬁﬁ}aet H'Bner
further lower- tenperature fixing is pursued, it is

not .sufficient in Eea fesistant storage stability,
%?Hléﬁ% r eh the stKiture gomnyispsda tlapar cpntaining
any of the suspension polynerization nethod, the

@nly| sisons peldy alnk ot redubhid 6le a36uAhBf PIAhEheH and waxes
aggregation 15 nethod, styrene-acrylic resins are
resins,

i.cal d, apd with the use..of polyester
S8 ool it BE Yot i Bt 18 fuRcoRE ERe i foney s not
control particle diameter, particle size distribution,
angvehiygelnfits sonface Wreditfonr tihdr dbesvaiott lenpenat WhSovative
fixing is pursued, there are Ilimtations in fixing

/4 . r=0 Al forn el l.ent heat
BEQBGLRINGR SR g BB O FUES) s 5ucen by e
fi x'i ng, using a polyester nodified with urea-bonding
qfaulyeringeredntippanepiod s dprmaddnsy sheblwadrartutdchowever,
surface of the toner is not particularly contrived,

taedtditer Suitfic@ comprises generally used resins and does not have
an innovative structure, and there is a problem that when further
lower-temperature fixing is pursued, it is not sufficient in heat
resistant storage stability, and environmental charge stability.

In addition, in any of the suspension polymerization method,
the emulsion polymerization method, and the emulsion aggregation
method, styrene-acrylic resins are typically used, and with the use of
polyester resins, it is difficult to granulate toner and difficult to
control particle diameter, particle size distribution, and shape of
toner. When further lower-temperature fixing is pursued, there are
limitations in fixing property.

Further, aiming for excellent heat resistant storage stability
and low-temperature fixing, using a polyester modified with

urea-bonding has been known (Patent Literature 5), however, the
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probl emin environnental -charge stability under strict :
conditions. In the field of electrophotography, !
obtai ning high-quality of imges has been studied

fromvarious angles. Anong these studies, 5 it has

been increasingly recognized that making toner in

smal l er dianeter and in a spherical formis extrenely

effective in obtaining high-quality of imges. There

seens to be tendencies that with increasingly smaller

sdrRBt 6f thl tOREF .ist hBNSTAtIdIErRF BRI edNdind I tHoRE is a
property are | owered, which |eads to poor |rrages I't

been 10.known at transf r| ng ropert .
PF arlélaewlrwaﬁaqachw@rste Lity gaﬁer SEEet %@@mns-
(Patent Literature 6). In these circunstances, in the

fi el dbn ofhecdiedd cbpietsopiistogebphy, Pbtdiehg, hfglr yhality of
hi gher speed i mage form ng is required. To respond to

h d i mn mra rMU enpl I
oS D fech STRARA T VriGy BRBRGD Rwlly Mstopiudics,
Literature 7). The tandemtype technl gue |s a
it dalsnibger ncrensisiely negpegnigrdrddalyy meakingugendorin smaller |
unit are sequentially superinposed and transferred
r t
dfamthregéprs ielprgi:ﬂ(rerfyl %ﬁlﬁéﬁ{:%f er ega&%% ef%%c I-col()%qag}/lng
i mage on the transferri ng paper sheet A col or 20
hré@g&ﬂ%wﬁgw at THeEasweren tondet spadeneipgethat with
techni que has excellent characteristics of allowng a

inaehsingly YRl dianster rdfneon&apﬁrarfslf@ﬁﬁngobrbp&ty and

havi ng hi gh- quallty of full-col or |nage

ﬁ%gt?éj lple %I{tglgar Cﬁpagr 1chal aBI oeft'efjnsiagllzsr,1 It has been
known that transferring property is improved by forming a toner in a
spherical shape (Patent Literature 6).
In these circumstances, in the fields of color copiers and color '
printers, further higher-speed image forming is required. To respond
to higher-speed image forming, an apparatus employing tandem-type
technique is effectively used (Patent Literature 7). The tandem-type
technique is a technique by which images formed by an image forming
unit are sequentially superimposed and transferred onto a single !
transferring paper sheet transported by a transferring belt to thereby
obtain a full-color image on the transferring paper sheet. A color
image forming apparatus based on the tandem-type technique has 1
excellent characteristics of allowing a variety types of transferring

paper sheet for use, having high-quality of full-color image, and
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es at high speeds is a
characteristic unique to the tandemtype t echni que.

The characteristic is not found in a color inmage
form ng apparatus enploying other techniques. 5 On the
ot her hand, there have been attenpts to achieve

hi gh-quality image as well as speeding-up using a

toner formed in a spherical shape. To respond to _
further higher-speeding up, SFFedy hflxan? property is
requi.red, however, a spherically- shaped toner -
%%g]? P?ifﬁél'@éeép}l@fﬁesfé)&hr@n gpepds.t yImpanticulas a capability
excellent 10 | owtenperature fixing property has not

yRobigaMmg éallicobst 5Rakéd at HIgRAPbHO s o adtd QBRE drﬁque
stored and delivered after production of the toner

i gh- tenperature d. hi gh mdity enviraonnment, ]
5% dapia Bree deabRink AU BF tohanheiaaiens arlelound in a
harsh conditions for the toner. A toner of which toner

pHot imlage fdomihg reipafrhoes vhatleyaac brlsthrichaighegl t he
time of storage, has no degradation or exhibits |ess

degra [ [ ar roperty fl.owability, ;
tr ans?gbr ?ﬁ% gtr}g%er}?d%(gaggeﬁ e p}?eﬁﬁ’er%tﬁ?%ﬁﬁ £ caghieve
in storage stability has been required, however, an
kighseuality pmdpser as veell pesgprwling-uhesing equone@nntsed in a
particularly in spherically- shaped 20 tonzr}s, Pas

Vil f Mo FY M t or
T e geamerPep oo TR nidif: IR, 4, specdy

egatively charged toner, it is also known that a
ﬁjflg‘(gr iqup%gtyc depdeabed, cbawsvesd 3 nsphemerdly sbapedy doner

as a charge controlling
satisfying excellent fixing property as well as excellent

low-temperature fixing property has not yet been realized so far.

In addition, when a tomer is stored and delivered after
production of the toner high-temperature and high humidity
environment, low-temperature and low humidity environment are
harsh conditions for the toner. A toner of which toner particles do
not flocculate each -other during the time of storage, has no
degradation or exhibits less degradation in charge property,
flowability, transferring property, and fixing property, and excels in
storage stability has been required, however, an effective measure to
respond to these requirements, particularly in spherically-shaped
toners, has not yet been found so far.

Further, as a method for improving chargeability of a toner, in

particular, a negatively charged toner, it is also known that a fluoride

PR YT T I L T
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"agent; and the |ike (Patéhf Literatufé-S, Pat ent

Literature 9, and other docunents). It is known that
when these fluoride resins are used, the fixing

ability (fixing tenperature range) of the toner 5
degrades, although the chargeability thereof are

surely inproved, and an effective technique to assure

| ow-tenperature fixing property and to prevent a

smal I amount of hot offset events has been desired.
ciimpoainings heenapedtiheaptonc? tOREIvd dda ahabgs dBhsfolling
of fluoride on the toner surface (Patent Literature

ho aath I n. gurpose 10,0f, the, inyention js
g3t ARETR b KPRl T O Ge2 D Bt O JHFEEEE 5 and
i nvention does not allow for fixing property, and so
other dogimenssbpeltt is kopwirhéhabrehenadreadeBuoride resins are
undesirably. Patent Literature 1 Japanese Patent
| igat i i.9=pen(eLhB- - 43909 15 Ratent
ufP R, Bp iR ki MbplirgPilid o0 oT Y Ciquer
Literature 3 Japanese Patent A&pl i cation Laid-Open
degradgs, Rdthouglpibe shazeehidity therepfaans surely ampraved, and
Patent (JP-B) No.3141783 Patent Literature 5 Japanese
aRad fEaiti D R ¢ lodlguentd-ak s Bl - téfh et Btd¥e Mingd 15rb33P6Y and
Patent Literature 6 Japanese Patent Application
847 Pat ent _ Li tgg e.7

R ot B0 el S EL S

There has been an attempt to control the atomic mass of fluoride on

the toner surface (Patent Literature 10), however, the main purpose
of the invention is to improve the chargeability of toner, and the
invention does not allow for fixing property, and so the fixing property
of the toner degrades undesirably.

Patent Literature 1 Japanese Patent Application Laid-Open
(JP-A) No. 09-43909

Patent Literature 2 J apanese Patent (JP-B) No.2537503

Patent Literature 3 Japanese Patent Application Laid-Open
(JP-A) No. 2000-292973

Patent Literature 4 Japanese Patent (JP-B) No.3141783

Patent Literature 5 Japanese Patent Application Laid-Open
(JP-A) No. 11-133667

Patent Literature 6 Japanese Patent Application Laid-Open

(JP-A) No. 09-258474

10
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(JP-A No.”05¥341617'Pafent Literature SIJapanesé

Patent (JP-B) No. 2942588 Patent Literature 9
Japanese Patent (JP-B) No. 3102797 5 Patent
Literature 10 Japanese Patent (JP-B) No. 3407521 Non
Patent Literature 1 The 4th-Joint Synposiumthe

| magi ng Soci ety of Japan and the Japan Soci ety of
Static Electricity (held on July 29, 2002). 10

Di sclosure of the Invention It is therefore an object
of the_present invention to solve the problens state

above Batentdderiurest oviapanese Patennidnplmasiomtleid-Open

several tens of thousands of inage sheets are output.

Naral Wo tdw 3ahjpegt of the present invention is to
provide a 15 toner which has sufficiently high

charg ty..and | ess toner sp t to,.a carrier
the i é\?e[rftw%ﬁ“ & eraPangse Bitenk cSﬁEa]ﬁhéJOonQfA%&&
sheets are output, is capable of keeping high-charge

pr operRatemtd.itétcnabid i tapainebo Rateay i RoBMNbS 330078l
backgr ound snear or toner fogging, excels in

o oper B edott 6, Ba0RRELY sANEnERI RS e

as well as to provide a devel oper, an inage form ng
appar dYem Pagept ddteratone thr i dg@he addhafointragey hposing—the
nethod using the toner for developing 11

rgOSBéiVeh‘f JfMBHSSH ah@ Pﬁé)\f’!' %%#SSB&Q% o e &hid Electricity

le in a ow—ten'perat ure
(held on July 29, 2002).

Disclosure of the Invention

It is therefore an object of the present invention to solve the
problems state above and to stably provide the following even when
several tens of thousands of image sheets are output.

Namely, fhe object of the present invention is to provide a
toner which has sufficiently high chargeability and less toner spent to
a carrier or the like even when several tens of thousands of image
sheets are output, is capable of keeping high-charge property and
flowability without causing substantial background smear or toner
fogging, excels in low-temperature fixing property and hot-offset
property, and has a wide range of fixing temperature as well as to
provide a developer, an image forming apparatus, a process cartridge,

and an image forming method using the toner for developing

11

B 2 P Lo S a7y DD LR AEE B e
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system whi | e- keeping the cleaning ability and is
excellent in anti-offset property w thout causing
snear in the fixing apparatus 5 and i mages, as well as
to provide a devel oper, an inage form ng apparatus, a
process cartridge, and an inmage form ng nethod using
the toner for developing electrostatic imges. To
provi de a toner which has a sharp charge anount

di stribution having | ess weakly charged toner or
elpposith tlcyochgesged 10 toner particles and is capable
of formng visible imge having excell ent sharpness
over I - peri f 1] me, . ag . to provide a ._.
devel St BheRorbicEs BEaE in Elob PaBELd fixing
cartridge and an inmage form ng nethod using the toner
sygene| dtiloskeeping ndgescleToing oebidéyarandmge éxcalerd in
apparatus, a process cartridge, 15 and an inmge

L of by ¥ ' i Ng;ex I [

pETHOS PERPPLty, W0 o TPERS P ID AR Bllhe’ Boparatus
hi.gh-hum dity conditions can be_fornmed w thout )
andpupares.appyWell disnbo Jarowate uh devrrlaper. apB/ Bragenfrming
fogging, and there is |less toner scattering in the
apPaRite, 22Qréehs Ertpidpy, dhdRd mageffe&mm@ method using
apparatus, a process cartridge, and an i mage form ng

nmet hod gach of which is provided w th high-durability
t}é%gmf‘ﬁﬁ’ﬁg%el%&ﬁ%ﬂéhw IPRABRS- a result of keen
exam nations provided by the inventors of the present

i nvenTo oprowdach evendthewbliglechas id skafpuahatgat addbunt
a toner

distribution having less weakly charged toner or oppositely-charged

toner particles and is capable of forming visible image having
excellent sharpness over a long period of time, as well as to provide a
developer, an image forming apparatus, a process cartridge and an
image forming method using the toner for electrostatic images.

To provide an image forming apparatus, a process cartridge,
and an image forming method by which images being excellent in
charge stability in high-temperature and high-humidity conditions
can be formed without substantially causing background smear
and/or toner fogging, and there is less toner scattering in the
machine.

And, to provide an image forming apparatus, a process

" cartridge, and an image forming method each of which is provided

with high-durability and low-maintenance property.
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containing a colorant and a resin, by use of a toner
for devel oping electrostatic inmages which is '
characterized in that the atom c nunber 5 ratio (F/ O
of fluoride atons to carbon atonms on the surfaces of
the toner particles is 0.010 to 0.054, it is possible
to provide a toner which has sufficiently high
chargeability and | ess toner spent to a carrier or

the |i ke even when several tens of thousands of i mage

sheets, are_ oyt put, is capable of keeping,hi gh-charge
or operty aaﬁ%?‘ﬁ% &%A%ﬁelq ?§a1%6n9\$19ﬁ8lﬂr°é’é‘if§f ky the inventors of
substanti al background smear or toner fogging, excels

tibe prasenénpeeationetof actiioge phepdjéotsaigishistrr@ 1621 in a toner
property, and has a wi de range of fixing tenperature

. [ devel,oper [ e fornin :
Bulling 8 dPLN09 2 1iilod S &e (G ol pigrin
met hod using the toner for devel oping electrostatic
elgctrpatpdsc impgeswclhighi ismlisractimgedin¢hdbthd, athmievarmber
the followwing is presuned froma nunber of anal yzed

WUAFIRoPTRREMe YA 102abBof dBGH] K8 A LUEHAL! of the
to a negatively charged toner fornmed by dispersing

oi | drogjg%f.of an organi c_solvent 20 with a toner _
toagrpdSrtichs Bohd0ion® 024p e BopgsfablegtasBerwidd a tranesi which
i n an aqueous nedi um and subjecting the dispersion to

lars ehfifvgen ilprhighedtdigeabdnty ahdaess e58e1 gggﬁa% a carrier or
reaction. The toner is insufficient in 13 charge

e bV RAR G R gRERy T LRARGROAT Gpehty ey e tAgere
a fluoride conmpound '
output, 1s capable of keeping high-charge property and flowability
without causing substantial background smear or toner fogging,
excels in low-temperature fixing property and hot-offset property, and
has a wide range of fixing temperature as well as to provide a
developer, an image forming apparatus, a process cartridge, and an
image forming method using the toner for developing electrostatic
images.

The mechanism is being elucidated, however, the following is
presumed from a number of analyzed data.

The present invention is effective particularly to a negatively
charged toner formed by dispersing oil droplets of an organic solvent
with a toner composition containing a prepolymer dissolved therein in

an aqueous medium and subjecting the dispersion to an elongation

reaction and/or a cross-linking reaction. The toner is insufficient in

13
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containing fluoride atons having high :
el ectronegativity. On the other hand, to ensure

| ow-tenperature fixing property of the toner, it 5is
important to ensure affinity of the toner for paper,
however, when a |arge anmount of hydrophobic fluoride
atons is contained in a toner, the affinity of the
toner for paper having a | arge anount of hydroxyl 5
groups degrades. Therefore, it is preferable that the

chafg8 §taEsy,aind thuolt tepossibldtd mdlky thetondBAve further
conS|der|ng hot - of f set property of 10 the toner, it is

h qﬂnd t hat. t he ,hot - of f set rgin is narr ecause
D e o ey PEER | Bransiag - boghorids jogRgound
toner easily adheres on fixing nmenber such as fixing

cheiatisiendlhoridagatankehayvimgdhighiselettroaegdtisityabl ©n the
that the atomc mass of fluoride is as | east as

oﬁi)esfshgﬁﬁ o HRYGRYE ow' ttef:x{l% §§5 %@(1%%5(916%1%?9@ of thF htOPﬁ]e‘, it

appr opriate anoun
charge retention ca b|||ty In the present invention,

is ympertpate atmireaifialitnob thetiwnen for hapehdrapeever, when a
property and the fixing property can be achi eved by

aq%@t ARl %t RSAYR MHieT 1 REARECatHIPSE dodkhthddif)a Wner,

["'uori de atons™ and carbon atons residing on the toner
surf ce which are particularly, 20 contributing to
the, 3nHy ?%1?@ awek gmopésar hratvmg rgedamonyd| of hpdroxyl
the effect of fluoride is nore exerted by using a

gr@igwdefidespr Oherieligred it a8grefaiablehhophBthtomic mass of
eI ect rostatic 14 imges which includes di sper sing the

ke, S0 SOPOUE L e Bl CONGaL0LN0 LSOOt o A0y of
the toner, it is found that the hot-offset margin is narrowed because of
the low-affinity of the toner for paper, and the toner easily adheres on
fixing member such as fixing belts and fixing rollers, and thus it is
desirable that the atomic mass of fluoride is as least as possible.
However, it is desirable to use an appropriate amount of fluoride to
balance with the charge retention capability.
In the present invention, it is found that a balance between
the charge property and the fixing property can be achieved by i
controlling the value of atomic number ratio (F/C) of fluoride atoms
and carbon atoms residing on the toner surface which are particularly
contributing to charging to 0.010 to 0.054.
It i.S more desirable that the effect of fluoride is more exerted

by using a method for producing a toner for developing electrostatic

14
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addi tion, being a toner for devel oping el éctrostatic
images s which is characterized in that the resin

used in the toner contains a polyester resin is nore
preferabl e, because the affinity of the toner for the
fluoride conpound is nore inproved, and the effect of
fluoride can be nore effectively exerted. Further,

being a toner for developing electrostatic inages 10
.which is.c arait rized in that the toner binder
BB FUSD nigt \“&%%I 15BeTdRgethe j Nuaridageompruad in water
unnodi fied polyester (ii), and the weight ratio of

coheaimdif akedhphl yadt ther ilhaktng h@euAmylirEi R RHHESLET the
(ii) is 5/95 to 80/20 is nore preferable because it

' s¢ble t.o inprpve th affini.ty of the toner for
t#’ﬁ%pgﬁﬁgfﬁ & hos Tg%]ggo t]&‘f‘]go‘?%p%ﬂf‘ ~of 15 fluoride
can be nore effectively exerted. Further, being a

t oner Ihcrddidios, dpiing =ltever det aldvelépimgeslecthisthticSimages
characterized in that the fluoride conpound is

' : f bl.e.
wWiERheR e £ ct Z(gi?riﬁrﬂat':tq{é;yéﬁnlu%ﬁ?q :ir]?rt% 2{103183{1(2%%1118 a

v C
interms of charge Inparting capa Y,

sustai ning capability, 20 15 nt R6 CnFé6n-1 C X- i -
P & 2¢9Ip IRANQTe Refrgable hecauseshmaffinity of the toner for

the fluoride compound is more improved, and the effect of ﬂuofide can
be more effectively exerted.

Further, being a toner for developing electrostatic images
which is characterized in that the toner binder contains a modified
polyester (i) along with an unmodified polyester (ii), and the weight
ratio of the modified polyester (i) to the unmodified polyester (ii) is
5/95 to 80/20 is more preferable because it is possible to improve the
affinity of the toner for the fluoride compound, and the effect of
fluoride can be more effectively exerted.

Further, being a toner for developing electrostatic images
which is characterized in that the fluoride compound is represented
by General Formula 1 is more preferable in terms of charge imparting

capability, and charge sustaining capability.

15
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(In Gbneral Fornula 1 X represents SCQ or -CO;

R6, R6, R7 and R8 is a group |nd|V|duaIIy sel ect ed
fromthe group consisting of 5 hydrogen atons, alkyl
groups having carbon atons of 1 to 10 -and aryl groups;
"mM" and "n" is an integer; and Y is a hal ogen atom
such as I, Br, and d.) To nake a toner for

devel opi ng el ectrostatic i mages have a substantially
spherical shape of the average circularity E of the
toner 10 particles being 0.90 to 0.99 is npre

pref erabl e because concave convex on the t ner surface

can be co led~ d quor
conmpound ?&qu‘kﬁé‘ fong@r_f ce éasr?l) troﬁ ed, Y

and transferring property a hlgh quallt I mages
wi t hout dust can be obtai ned. In addi ti on, to make a
toner for devel oping electrostatic 15 i rrages which is

characterized in that the circul ari valu f
the toner is 100 to 140, and the é?%% gﬁ‘%
val ue of the toner is 100 to 130, it is nnre

(i Greneanl Foyevalesé, Soreprescatsl —S61AerofCOe Ros, R7 and
surface can be controlled with the SF2 val ue, the

Rlﬁpliheré cgécnﬁhqaawﬂdmiwfgem%a@gpgog% g!bé L@%‘i’igg coRBEEtIAE of

i ke the entire toner
C ntroIIed wth the SF2 value, and the fluoride
héf@%@%}hat@lasa Egﬂflh%mt Upsehaging earbonsatoms pf 1 to 10 and aryl
controlled. Further, transferring property of the

gtowgs; “ant ahldg‘l*n”qmahntmeg@g%mdwt RodthAegbn GABnPBuch as I,
obtained. In addition, being a toner for devel oping
| ect,r atic imges which is characterized in that

n@8d e average particle dianeter

To make a toner for developing electrostatic images have a

substantially spherical shape of the average circularity E of the toner

10  particles being 0.90 to 0.99 is more preferable because concave convex

on the toner surface can be controlled, dispersion of the fluoride

compound to the toner surface is easily controlled, and transferring
property and high-quality images without dust can be cbtained.

In addition, to make a tonmer for developing electrostatic

15 1mages which is characterized in that the circularity SF-1 value of the

toner is 100 to 140, and the circularity SF-2 value of the toner is 100

to 130, it is more preferable because concave and convex of the toner

surface can be controlled with the SF2 value, the spherical shape

(including sphere, ellipsoid, and the like) of the entire toner particles

20 can be controlled with the SF2 value, and the fluoride compound to
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5 Dv of the tohér partibles Lé“ébﬁ{fb‘7pni and the ST

ratio Dv/Dn of the volune average particle dianeter Dv
and the nunber average particle dianeter Dn is 1-15
or less is preferable in that adhesion of the

fluoride conmpound to the toner surface is effectively
wor kabl e, and the effect of fluoride can be nore
exerted. 10 Further, being a two-conmponent devel oper
which is characterized in that the two-conponent

evglqger contains a carrier including the toner and
ﬂ?a‘f‘g RRGICSPHACE df @asily ¢iteoleds o Fapthes, dranaferring property

i nadequacy of charge stability of a
of theogatercond &ighngddyyesigés #aholed GHRAN BRI 1 AN
a sufficiently sharp charge anount distribution 15

[ t? tgie esent _i nvention,
OI‘( By

b .ed. ; A di
tho f ol BURHGORS BETE o 1o ERBEIBHE0P R images

(1) A toner for developing electrostatic inmages
wbithinichgractesizedant thas thesvoluraedivarbbegiddicle diameter
conpound, wherein the fluoride conpound 20 exists on

ONer - ' a at om nbe
RSt P Par R i 2R b °fym? W R TSR0 DB R ehe
on the surfaces of the toner particles is 0.010 to
wlome aygrage patfacleghemster Dievadodiengusl keet avstaeiparticle
i-mages according to the item (1), wherein the toner

dismidteFeDnbYs di 3868 1189s Ois! pPeRRABES il t1RYy AAME of the
solvent with a toner conposition containing a

repql yner dlasolv d therein jn an agueous medi u
fg‘ﬁ%ggﬁb(foé%x:’?% t§othe toner surface is effectively workable, and

the effect of fluoride can be more exerted.

Further, being a two-component developer which is
characterized in that the two-component developer contains a carrier
including the toner and magnetic particles is more preferable in that
inadequacy of charge stability of a nitrogen-containing polyester can
be compensated, and a sufficiently sharp charge amount distribution
can be imparted.

According to the present invention, the following aspects (1) to
(16) can be provided:

(1) A toner for deﬁeloping electrostatic images containing a colorant,

a resin, and a fluoride compound, wherein the fluoride compound
exists on the surfaces of toner particles, and the atomic number ratio
(F/C) of fluoride atoms to carbon atoms existing on the surfaces of the

toner particles is 0.010 to 0.054.
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5 di spersion to an el ongation reaction-and/or a - SR
cross-linking reaction. (3) The toner for devel oping

el ectrostatic i mages according to any one of the

items (1) or (2), wherein the toner contains a

pol yester resin. (4) The toner for devel opi ng

el ectrostatic images according to any 10 one of the
items (1) to (3), wherein the toner contains a

nodi fied polyester resin. (5) The toner for

(WevEhepongr efoeclisesloping d18BGO5tASE AnHAG hecWngORE the
of the itens (1) to (4), wherein the toner contains an

..un ified . ester (iji) al ith t.he dj fi

i) Dl v Uk it fokpind B8 dlspPesiae Onamplite
pol yester (i) to the unnodified polyester (ii) is

orghftc tsol 8i2Gvith6p Tdeert ensrpdsdtiodevehiepihitge a prepolymer
el ectrostatic i mages according to any one of the

di ( - (5 erei | upr.ide ¢ und s a
i L A B T
CG3nF6n-10 ~( X- i - (CH2)m -NOR7 yO R5 R8 Cener al
disperaipn to anyplongagioreppacieon gndiapa cross-ligRing REaciRen.
R7 and RS is a group individually selected fromthe
(391 o GOASH Shi MewflopY @8 R rostatic images according to any
one of the items (1) or (2), wherein the toner contains a polyester
resin.
(4) The toner for developing electrostatic images according to any
one of the items (1) to (3), wherein the tonmer contains a modified
polyester resin.
(5) The toner for developing electrostatic 1mages according to any
one of the items (1) to (4), wherein the toner contains an unmodified
polyester (ii) along with the modified polyester (i), and the weight
ratio of the modified polyester (i) to the unmodified polyester (i) is
5/95 to 80/20.
(6) The toner for developing electrostatic images according to any

one of the items (1) to (5), wherein the fluoride compound is a

compound represented by General Formula 1:
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s atons, al kyl groups haVThgmcarbbhréfons of 1 to 10, 77

and aryl groups; "nf and "n" is an integer; and Y is
a hal ogen atomsuch as I, Br and d. (7) The toner

for developing electrostatic i nages according to any
one of the itens (1) to (6), wherein the toner
particles are formed in a 10 substantially spherical
shape with an average circularity E of 0.90 to 0.99.
(8) The toner for developing electrostatic inages
according to any one of the itens (1) to (7), wherein
the circularity SF-1 value of the toner pgeticles is
100 to 140, and the cifsularity SF-2 value]of the 15
toner partCgl,&s,is0 J;GO.N@Q)(chg)g]oan@f_oR7 . y©
devel opi ng el ectrosta i magegs according tjo any one
of the itens (1) to (8), whergt the vol umgsaverage
particle dianeter Dv of the toner particles is 2gmto
71im and the Dv/Dn ratio of the volune average :
particle diameter Dv to the nunber averag€em@al Formula 1
particle dianeter Dn is 1.15 or less. 19 (10) The

t oner ' l e ost ati ¢4 nages Ac di 0.
any. ongers o HeBRbEthes S0 &) HEgia, B i dtt et Rl 2
conpound_is contained in a content of 0.01% by wei ght
gwyindividughy selested ofrom tthe goowp comsigfing 06f tHydrogen
toner. 5 (11) A nmethod for producing a toner for

:gl%]‘?l?%gﬂ g gggﬁn%ggge?dchiﬁg' % rcl:)'gﬁgzlgﬁ%é Belugl e %'n%lp:gffl' Sups;

©__

“m” and “n” is an integer; and Y is a halogen atom such as I, Br and
Cl.

(7) The toner for developing electrostatic images according to any
one of the items (1) to (6), wherein the toner particles are formed in a
substantially spherical shape with an average circularity E of 0.90 to
0.99.

(8) The toner for developing electrostatic images according to any
one of the items (1) to (7), wherein the circularity SF-1 value of the
toner particles is 100 to 140, and the circularity SF-2 value of the

toner particles i1s 100 to 130.

(9) The toner for developing electrostatic images according to any

one of the items (1) to (8), wherein the volume average particle
diameter Dv of the toner particles is 2um to 7pm, and the Dv/Dn ratio
of the volume average particle diameter Dv to the number average

particle diameter Dn is 1.15 or less.
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-confaining matef{-éhd nakfng theffiuoride conprham'

adhere on or bound to the surface of the toner,
wherein the toner is a toner for devel oping

el ectrostatic i mages according to any one of the itens
(1) 10 to (9). (12) A two-conponent devel oper
containing a toner for developing electrostatic

i mages, and a carrier which contains nagnetic
particles, wherein the toner for devel oping

(t0kcMestaidrc formdgesloping dleagbstic i8RNRE0MMEding to any
el ectrostatic images according to any one of the itens

X s

configured to charge the photoconductor, an exposing
1nrd contarfti gDl % dyewpoght thd % Hint eceghitctbrtivhas ghd total
by use of the charging unit with a wite |aser beam

I t electrostatic 20 i mage, a devel opi ng
“&%?%9&??E3§6%§€e|oper | oaded therein configured to

dﬁ\éel op the latent electrostatic inmage into a visible
(1 db m¢thed pfiryiprgdupmgi ey clomsar fern daweloping electrostatic
phot oconductor to thereby forma toner 20 inage, and

i algednsipRludi Uﬂiiépé”r@{ﬁ% 9y ediioRidd aRshffodi® §RNelcohol

image forned by use of the developing unit onto a
transterring menber, .wherein_the developer._ is a
cp -16‘6%0‘?‘5@%{13 oﬁe‘vgl%ﬁg}n%ﬁ%@hﬂ@&ﬁ%‘gﬁ gempouryh @dhege on or
devel oping el ectrostatic images and a carrier; the

bbandr td dheSsubdfued afi tige ebaet,r @dleatic thevgaeri & a tanal for
for developing electrostatic imges according to any

dggglo%finé rﬁeéttrgrs?atgcllmta%eg 1aoc,)c.brgpndg %cp %n%fa(r)ﬁcie D the items (D
to (9).

(12) A two-component developer containing a toner for developing
electrostatic images, and a carrier which contains magnetic particles,
wherein the toner for developing electrostatic images is a toner for
developing electrostatic images according to any one of the items (1).
to (10).

(13) An image forming apparatus including a photoconductor, a
charging unit configured to charge the photoconductor, an exposing
unit conﬁgured to expose the photoconductor charged by use of the
charging unit with a write laser beam to form a latent electrostatic
image, a developing unit with a developer loaded therein conﬂgﬁred
to develop the latent electrostatic image into a visible image by

supplying the developer to the photoconductor to thereby form a toner
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contains nmgnetic particles. (14) An immge forming

met hod i ncl udi ng chargi ng a photoconductor, exposing

t he photoconductor charged in the charging unit with a

10 wite |aser beamto forma latent electrostatic

i mage, developing the latent electrostatic inmage into

a visible imge by supplying the developer to the

phot oconductor to thereby forma toner inage, and
transferring the toner image fornmed in the devel opi ng
onto a ransfe%ring menpber, wherein the devel oper is
mage. EBh'p"o ke sienrigg ang ronfigired (wotnansher the daper image
for developing electrostatic inages and a carrier;

fdrenddbgrudeost tiavebedoptheuest st alttkrEnsffReRY: ineriber,
toner for developing electrostatic inmages accordi ng

te any one .of the i.te (1) to (10); and the carrier,
P O g elobr i Prp compdng dvrd v Rt Wit b dagtains o
met hod according to the item (14), wherein 20 the
tormrsforr déevgjopingg eliedrostabef Bnageg anldea tareier; thgetoner for
formed on the photoconductor onto an internedi ate

- e e - e.on, ..
3405} B ERIREferaB b KAVR! 1 00 DAL ARGH T BOE hcaic
transfer nmenber. (16) A process cartridge including a

V&gt aaerrsing  toanay o of therisemgnil) sos@WBcrad thoraarier
charging unit configured to charge the

Hthoeo RoGTQic pardeNg! opi ng unit with a devel oper
| oaded therein E configured to develop a | atent

CRIEE N R SR T A
exposing the photoconductor charged in the chargingrunit with a
write laser beam to form a latent electrostatic image, developing the
latent electrostatic image into a visible image by supplying the
developer to the photoconductor to thereby form a toner image, and
transferring the toner image formed in the developing onto a
transferring member, wherein the developer is a two-component
developer which contains a toner for developing electrostatic images
and a carrier; the toner for developing electrostatic images is a toner
for developing electrostatic images according to any one of the items
(1) to (10); and the carrier contains magnetic particles.

(15) The image forming method according to the item (14), wherein
the transferring includes transferring the toner image formed on the
photoconductor onto an intermediate transfer member, and

transferring the toner image on the intermediate transfer member
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phot oconductor to thereby forma toner inage, and a IHHIMHH_MWWW”MMJ

cleaning unit configured to renpbve a residual toner
remai ni ng on the photoconductor after transferring,
the one or nore units are 10 integrally supported so
as to be detachably nounted on the main body of an
i mge form ng apparatus, wherein the devel oper is a
t wo- conponent devel oper which contains a toner for
devel oping electrostatic inages and a carrier; the

ohemarfihok tdenéopidigher! ectrostatic images is a toner
for devel oping electrostatic imges 15 according to

ne of the jitens. to (10);, and,the carr.ier
(B Aot G 8 indthai e b massRinaycioss fhd Glesemore
invention, the following effects can be exerted: 1)
units ssejesteidbl froto pr chindgires t anér sdhifedudeds to charge the
sufficiently high 20 chargeability and | ess toner

ri . - Ke-.gven ever al ns .

SPERal et A SBEd St 556 5 AUSBn g LSl LR
keepi ng_hi gh-charge property and flowability w thout

cenhigprryl todeyalon adatent plackrpdatic iomage formedhor means of
foggi ng, excels in |lowtenperature fixing property

e@pe it 1pfd Sa?tviﬁﬂﬂ@eiﬁﬁégfelaﬁg BappRrin¥ 9Be 8BESI0REr to the

fixing tenperature as we as to provide a devel oper,

n i e form ng par atus, a process carfridge, .and .
Pgﬂtq CEr P ergg FBY 2y PRy imaeeemard ﬁ‘ofﬂ%amﬂg unit
devel oping el ectrostatic images. 2) it is possible to
crifoyuctel a tooneemolRiechai sredilag | fbnkr remaining on  the

photoconductor after transferring, the one or more units are
integrally supported so as to be detachably mounted on the main body
of an image forming apparatus, wherein the developer is a
two-component developer which contains a toner for developing
electrostatic images and a carrier; the toner for developing
electrostatic 1mages is a toner for developing electrostatic images
according to any one of the items (1) to (10); and the carrier containsr
magnetic particles. |

According to the present invention, the following effects can be
exerted:

1) it is possible to provide a toner which has sufficiently high
chargeability and less toner spent to a carrier or the like even when
several tens of thousands of image sheets are output, is capable of

keeping high-charge property and flowability without causing
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I_.Q..w-ten'pe'r'at ure fixing systemwhile keeping the

cleaning ability and is éxcellent in anti-offset
property w thout causing snear in the fixing
apparatus and i mages, as well as to provide a

devel oper, an image 10 form ng apparatus, a process
cartridge, and an inmage form ng nethod using the
toner for devel oping electrostatic inmages. Brief
Description of the Drawings FIG 1 is a schematic

bl.ock dj agram show ng an exanple of the 15 copier
shstagtiad ¢ aﬁlﬁg’fé}%bgi rfEReahf Qhe tpresenfogigimgnt ieanels in
FIG 2 is a schematic bl ock di agram show ng anot her

lexetPheerfurch€ix0pi Brope 6P H D hdt® AL te PPOSU AT L 1@ has a
FIG 3 1 6K

t he present invention. Is a schematic

di agram show n n _exanpl e of t i mge fqrm ng part
SRS AR e dE R SRGn By RagHe L AspisepEade Bdeveloper, an
according to an enbodi ment of the present invention.
image foimirg appbamatis; Dippobeddi eprtaiigehemid @nalinhBeforming
exanple of the imge formng part of the tandem

' ccording to an
SRR SBIA S0 RS o e B SRR R G Shetebany
invention. FIG 5 is a schematic bl ock di agram show ng
an exdiplie i8f ppseible aed @rowidecta dpmerogrthphi s usable in a
apparatus according to an enbodi nent of 5 the present

appar at us accor di n _ 5 the pres:
o e Sy e R DAY o Pt b AR ] una

.enbodj,ment of t h? pr esent . .
18 excellent in anti-offset property without causing smear in the fixing

apparatus and images, as well as to provide a developer, an image
forming apparatus, a process cartridge, and an image forming method

using the toner for developing electrostatic images.

Brief Description of the Drawings

FIG. 1 is a schematic block diagram showing an example of the
copler according to an embodiment of the present invention.

FIG. 2 is a schematic block diagram showing another example
of the copier according to an embodiment of the present invention.

FIG. 3 is a schematic block diagram showing an example of the
image forming part of the tandem electrophotographic apparatus
according to an embodiment of the present invention.

FIG. 4 is a schematic block diagram showing another example

of the image forming part of the tandem electrophotographic
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i nvent i on Fl| G.7I sa schemat ixC bl ock dl agram shovmng

an exanple of the 10 process cartridge according to
an enbodi nent of the present invention. Best Mde for
Carrying Qut the Invention Hereinafter, the present
invention will be further described in 15 detail. As
for a nethod for producing a toner and/or a devel oper,
mat eri als, and overall systens relating to

el ectrophot ographi ¢ process used in the present

appyetisofccdding tosgn kB dime AN f ahlke FF?élaeQ@ #SRdAtion. the
provi ded that requirenents are net. uori de

D The fluoride conpound used for the toner
pB‘FSr%%el FELE invention is not particularly linited
and any organlc conpounds and inorgani c conpounds can

be usEH(:. priewdi deltbhhbic ilbek fdiagrddeshoddingompesachple of the
conmpound contai ning fluoride atons. O these

oERIRR 8o ABPAHANNIL SRLER RIS ol dRRhn FRIBYiheht of

are’ nor e
(CH2)m-l\_IDR7 YD R5 R8 5 General Fornul a 1 (In
tip peesantAgventionl, X represents _S2 - or -CO-; RS,
Rs, R7, and
FIG. 6 1s a schematic block diagram showing an example of the
image forming unit according to am embodiment of the present
invention.
F1G. 7 is a schematic block diagram showing an example of the

process cartridge according to an embodiment of the present

invention.

Best Mode for Carrying Out the Invention

Hereinafter, the present invention will be further described in
detail. As for a method for producing a toner and/or a developer,
materials, and overall systems relating to electrophotographic process
used in the present invention, all those known in the art can be used,
provided that requirements are met.
(Fluoride Compound)

The fluoride compound used for the toner of the present
invention is not particularly limited and any organic compounds and

Inorganic compounds can be used, provided that the fluoride

24
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R8 is a group | nd| vi dual | y sel ect ed fromthe group o

consi sting of hydrogen atons, al kyl groups having
carbon atons of 1 to 10 and aryI groups; "ni and "n
is an integer; and Y is a hal ogen atom such as I, 10
Br, and C.) As for the charge controlling agent, it
is preferable to use a fluoride containing quaternary
ammoni um salt in conbination with a nmetal containing
azo dye. Specific typical exanples of the conmpounds
represented-by 15 General Fornula_ 1 include the
POWPHg LT | oFPRP oS sRdaiging Hiuoride) ateme. t h6¥e these
conmpounds are white or light yellowin color. In
adtpdhnds, corhpolRHE ﬂé‘p@é@éﬂé'dyby@bﬂgralzﬁoﬁﬂ%lacl a%quore
F170 NH 4 CH23 N(r)- CH 3 le CH3 (2)
CO%I f1 CH2+ rCH3 - le CH3 QC2H5 cs>09 F17O (O
‘i’\ﬁb(ydﬁﬁ’ Y3 -N(r) C2H5' le C2H5

RG
I
anFﬁn—lo-@_X_Ilq" (CH2)m _II\TED_R'{ . Ye
R® RE

General Formula 1
(In General Formula 1, X represents —SO2 — or —CO~; R5, Ré, R" and
R8 is a group individuallyr selected from the group consisting of
hydrogen atoms, alkyl groups haviﬁg carbon atoms of 1 to 10 and aryl

w__ M

groups; “m” and “n” is an integer; and Y is a halogen atom such as I,
Br, and Cl.)

As for the charge controlling agent, it is preferable to use a
fluoride containing quaternary ammonium salt in combination with a
metal containing azo dye.

Specific typical examples of the compounds represented by
General Formula 1 include the féllowing fluoride compounds (1) to
(27), and those compounds are white or light yellow in color. In

addition, Y is more preferably iodine.
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LCAHO 4 CO F SONH ( CH)3 - N(r) t-(:4H -f 2 2 ;
“C4H9 26 CH (5) C9 F170 SONH -1 CHI e z z 2 N(r)-
CH3I i CH3 CH3 (6) C9 F170 SCRNH -1 CH2 } N(r)-
C2H5 le | CH3 CH3 (7) C9 F170 SO2N 4 CH2T N(r)- CH
.le 53 CH3 CH3 C8H 7 (8) C9 F170- o0 8022 N\ -E OH2-
N(r) CH3 le CBHL7 OBH13 (9) C9 F170 CONH CHz N(r)

06H/3 le

CH

| . 3
(1) |
C, F,,0 @ SO,NH ~{ CH, %, |\||®— CH, 17

CH,

CH

3
20 CyF;0 @ CONH CH27L3 wEB_ CH,- N

CH,

CH

G F, O@SONH (CH,) —N C,H, 1°

Csz
t C,H,

(4) CFO@SONH (CH,) —N —t=C,HyT°

- C,H,
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CBH13 (§2|-|5 (10) 9 F170 CONH CHz} N(r) (2H5 e o T
CH3 (1t) COF170C O -N-~CHZTN3-CH le |1 1 '3 3 O -

n-C4H9 02115 (12) C9 F17 0 C ~N 4 CH2~4 (r) CH3 e
0 1( )l CH3 27 CH3 (13) Cy F170 xo~ CONH 4 CHZ} N(r)
CZHS 16 CH3 t-CaH9 (14) c9 F 70 CON(CHS) CHZ* N(r)
CH3' le t-CAH9 CH3 (15) C6 F110 S02N 4 CH2)3 N''- CH
le
?Ha
® G Fy0 @ SONH o, - N®-cH, - 19
. | 1
CH, |
. a,
& G, FWO@ SO,NH —{ CH”LQ Eq@— C,H, .18
CH,
o
N Cy FITO@ SOzT _(_ CHZ%‘S !'*l@”' CH, ©
CH, CH,
CBHIT
(8) c, F”{J—©— SON CHzJr N 1@
CBHIT
?GHU
9) Gy F3,0 @— CONH +CH29_3|]1 —CgH,, - I°
CGHIS
. CH,
(10) C, F,,0 -@— CONH — cnzg_ e — CH, 19
CH

CH
] 3
an C, FWO‘@’C_N‘%CHH;N@—CI@ .1
1t
I

o |
n—CH, CH,
‘|3sz

(12) G F,0 @ﬁ - N _6 CHz‘): l‘jles— CH, - I®
0




“H33CH3 ~\ CH3 (16) Cs-F110 ((- )} CONH 4CH2 -
N(r)-CH3 le ~/ CH3 CH3 (17) G e F230 CONH 4 CH2 -3
N(r) CH3 le CH3 t-CaH9 (18) Cs F110 (( )r CONK *
CH2*3 N(r) CHle I~ 3 3 t-CaHO CH3 (19) Cs F170 ~(

)r S02N CHZ N(r) CH3' le CH3 GCeHn (20) Cs F11 0 SOzN
* CH2 * N(r)- CH3 le bO COHL7 28 CH3 (21) C9F170 ((
)~ CON - (CH2* N(r)- C2H5 Te \~ | |

CH,

!
2] =]
(13) ¢, Fp0 @ CONH £ CH, - Mg+ T

CH

3

t-C,H,

!
(14} ¢,F0 @CON(CHE)%CH,_%—S rl\l“’—CHs-I‘f’

tCH,

CH

3
|
(15) G; Fy,0 @ SON ‘GCHﬁS N®— CH, - °

H |
CH

3

CH,

|€B 1<)
(16) G, F,0 —@ CONH = CH, 3, ? —CH, " I

CH,

CH

o
(17)  ¢,F,0 @ CONH € cH, ), N —CH, - I°

CH,

£-C,H,

I
(18) C, F,,0 @ CONH  CH, ) N&— cH,* I°
I

t-C,H,

CH,

I
(19) ¢, F0 @sop}u € ch,y; NEon, 1®
I

H
CH,

GSHIT

|
(20) CGsFuO ‘@‘ 306 ~cH, 3, nlze— CH," T°
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nCAHO CH3 C2H5  (22) O6 F1t0 CON ECH2 N(r)- C2v6 TE) |

CHs CH3 e (23) Cl2 F230 SO2N (CH3) E CH N(r)- CH I 2
31 3 CH3 C6H13 (24) C9 F170 CON (C2H5 )* CH2 *3 N(r)-
CH3 - la C6H73 CH3 (25) C6 F110 -SO2N ( CH3 CH28 N(r)
C2H5 P CH3 IC3H7 (26) C9 F170 CON * CH2*5 N(r) CH3 le
6 |C3H7 C2H5 (27) Cs F770 S2NH *CH2 N(r)- CH5 - le
C2H5 Anpng these conpounds, N, N, N-trinethyl-(3-(4-
29

CH

| 3
(21)- C, F ;0 —@ cor;l £ CH, % N®— CH.- 1°
|

n04H9 CH3

C
( @
22} C, F, (0 CON € CH, ); rlq ~— CHg - 1°
;
CH

I
&
(23) C,; Fpu0 @sozm { CHy € cH, ) r¥u —CH, - I°

CH,
?SHIS
(24) Cy F1s0 @ CoN (C,H, )€ ¢H, ) ll\!@)— CH, - 1
CeHys
T
25
(25) Cs F110 @SOZN (cH, € CHﬁg ll\l@_ CHs I°
CH,
i?sH7
(26) Gy Fys0 @ CON‘('CHﬁg fl\l@_ CH, - I°
@ iCH,
G
@7 G Fy70 @ SO,NH € CH, % fl"@_ CoHg - I°
CyHg

Among these compounds, N, N, N-trimethyl-[3-(4-
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-.‘perfluorononenbeXYbeniaﬁide) bfopy|l~énﬁbhf0n1|odidéﬂ'JAMM$WQ$MLMMWﬂ'

is particularly preferable in terns of charge
imparting capability. In addition, mxtures of the
conmpounds and ot her fluoride conpounds are nore
preferable. The effects of the present invention are
not 5 limted to properties of the fine powder such as
the purity, PH, thernmal deconposition tenperature of
the fluoride conpound. The fl uoride conmpound can be

pesAdof Oiomd3ilegybéwzAntdy)er O;SIQ) 1] suafdR6nidBatl MBAlde is
preferably in a range of 0.01% by weight to 5% by

wej.gh nd re.preferably i range of 0.01% by . .
Pﬁ%#gﬂia ¥ n?%ﬁﬁ weitaml%r%f shrver dmmArgitiscapability. Tn
wei ght of the toner. When the anount of the fluoride
addiponnanizxseded of thee comploanelst nadt orir flsokaks cbhgfbunds
0.01% by weight, the effects of the present invention

i I cingnt | iengd. When the anpunt of
fPmBR g lins ot lieBh: syt 2% et d8 RBiR Ry not
is nmore than 5% by weight, it is 15 unfavorable
lipeitedsto apropeirtigsf of Ithee fiofe moavdiay euohensotherpurity #H,
nmet hod for subjecting the toner to a surface treatnent

tNSing1 HB&hpBeiSE tERATRLMA e 6f°c'h%rﬂ99§iﬂeﬂ1%ﬁf)8ﬁﬁ&.

before addition of 1norganic fine particles are

di spegsed. i n _an aqueous_solvent in which_ the fluoride
conpoﬁie ﬂ%ﬁ%ﬂ@@éi%m%ﬁi% bodsed fosmudiectans £ boner to a
surfactant is also preferable) to nake the fluoride

sapfape rdatil BAE @reirable ihaN@angddfar0194 bFekeidHiCto 5% by
fluoride conpound ion-bound to the toner surface,

Vﬁft&?ge}gtd%%@éxen%trel ﬁc’rerfg%\i)erdi’n gnldalgé]ee 0%' %n(? {%S )r'fvggieghltsto 3% by

weight relative fo the entire weight of the toner. When the amount
of the fluoride compound used for the surface treatment is less than
0.01% by weight, the effects of the present invention may not be
sufficiently obtained. When the amount of the fluoride compound
used for the surface treatment is more than 5% by weight, it is
unfavorable because a fixing-failure of the developer occurs.

As a method for subjecting the toner to a surface treatment
using the fluoride compound, toner base particles before addition of
inorganic fine particles are dispersed in an aqueous solvent in which
the fluoride compound has been dispersed (water containing a
surfactant is also preferable) to make the fluoride compound adhere
on the toner surface or make the fluoride compound ion-bound to the

toner surface, then solvent is removed, and the toner surface is dried
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to thereby obtain toner base particles, however, the .

method is not linited to the nethod stated above. In

t he di spersion process, alcohol is mxed in the

aqueous sol vent containing the fluoride conpound in a
content of 5% by weight to 80% by weight, nore 5
preferably in a content of 10% by weight to 50% by
weight, it is nore preferable because the

di spersibility of the fluoride conmpound can be nore

| Mpr ov d,ﬁ#ge_adhesion of the fluoride conpound to the
Ffbﬁ%‘féw ain jtenghi harenpprpishasor e vem dhehenethmdges not
uniformty anong toner particles can be inproved. 10
Binité@® saréhet iliBshdd AvALEET 96k 1 N Thhenar ii i

the fluoride conmpound adhere on t%g ?%ﬁe?“%ﬁ??ggglggce&%
tfe fl uoride dponpgﬁnd fixed to the toner surface may
3C8BoL IS, FMFedrdp” ER8nBABCOUS hEOEPE o6 RIG RIS ol ribyoride
be used: adhesion and fixing of the fluoride conmpound
taonphendonera suomitane oft bM Ziynoveighechnrdal b3t5weight, more
shearing force; fixing of the fluoride conpound to the

rf a o a_conhi natj of m xing and
BRI e o en T BRTDN by SR B BO Y peelie HofRcmore
surface by neans of a conbination of mxing and
prederatile diecamse ktheodispiex sibglith f fthe of ick de cromopoaind @an be
the toner surface by neans of chem cal methods such

boRdi - '
S ARSI 288 SRR AN B [0 Soner

fine pawder;. and ion-bondi ng between_ the toner and
FYrdaes ga BBWB%‘P y gperformed, "and the charge uniformity among

toner particles can be improved.

At the same time, known methods in the art for making the
fluoride compound adhere on the toner surface or the fluoride
compound fixed to the toner surface may also be used. For example,
the following methods may be used: adhesion and fixing of the
fluoride compound to the toner surface utilizing a mechanical
shearing force; fixing of the fluoride compound to the toner surface by

means of a combination of mixing and heating; or fixing the fluoride

compound to the toner surface by means of a combination of mixing

and mechanical shock; or fixing the fluoride compound to the toner
surface by means of chemical methods such as covalent bonding
between the toner and the fine powder; hydrogen bonding between
the toner and the fine powder; and ion-bonding between the toner and

the fine powder.
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(Amount of Fluofide on Toner Surface) The étonic R

nunber ratio (F/ C) of fluoride atons and carbon atons
on surface of toner particles in the present invention
can be determ ned using an XPS (X-ray photoel ectron
spectroneter). In the 5 present invention, the atomc
nunber ratio F/C was determ ned using the follow ng
apparatus and conditions: (1) Pretreatnent The toner
was put on an alum numtray, and the toner was
(AnghtdtyofpFkeséde ba TarsUSerfabe) wei ght. io (2)
Apparatus X-ray photoel ectron spectroneter 16005

Veasur SieR o Ry eptn 2R, BCH Bhaide oPsonpdygarbon

Anal yzed area 0.8mm x 2. 0mm (External Additive) As
atomsesn errdiceadllitonee paipdesnenthagrebentabhlventipn can be
devel opi ng property, and charge property of col ored

LTS 0 L1E TR e

conbi nation wth organic fine particles. As the

PESE ARV e i, tthe efomic numbes aioeF{Q waredptmined using
inorganic fine particles hydrophobized inorganic

thé felloWEYBparatud SndRbadRicher abl e that the 32
(1) Pretreatment

The toner was put on an aluminum tray, and the toner was
lightly pressed to measure the weight.

(2) Apparatus

X-ray photoelectron spectrometer 1600S manufactured by
Philips Electronies N.V.

(3) Measurement Conditions

X-ray source MgKa (100W)

Analyzed area 0.8mm x 2.0mm
(External Additive)

As for external additives supplementing flowability,
developing property, and charge property of colored particles obtained
in the present invention, it is preferable to use inorganic fine
particles in combination with organic fine particles. As the external

additives, it is possible to use both inorganic fine particles

hydrophobized inorganic fine, however, it is more preferable that the
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external additives contains one or nore types of
inorganic fine particles having an average particle
di anet er of hydrophobi zed primary particles being I nm

to 100nm and. nore preferably 5nmto 70nm It is

further desirable that the external additive contains

one 5 or nore types of inorganic fine particles having

an average particle dianmeter of hydrophobized primary
particles being 20nmor less, and nore preferably the

e additive further contains one or nore types
o%%tlg#?ﬁiga%‘?(gq‘vieﬁe CBBH’F’@ OLeHh QY| PN types agk ivarganie fine
di ameter _of hydrophobized prinary particles being
Jomiides nbaeing namddivtiage partitle shesidtbe SEhA¢fophobized
area of the inorganic fine particles determ ne dby

1 I nef.era 0 to_5Q0nR2/g. Far these
e DR W ER TRt € TR cand e et skl tonm to
can be used, provided that the requirenents are net.

ﬁﬁ’é’é@- Lhéy Garthertdasarahletthalt éhenmsternal ndditihe contains one

inorganic fine particles 1s include silica fine

I inio@é 2 ' i L ¢ salts of i
Pty acy sl RAGAMC R bhfftles Ehdlnd Ba VOSeF ppaticte
' tin oxides,

like):. metal . oxjdes (titania, alumna,
gﬁ?#?ﬁ?ﬂloti’iyé&? abiretherinazy) partaglesfhaing 2(pohyoelass, and
Particularly preferred exanples of the external

auithie! preferakly ithel ascterAyadAALL ZRGtBét ic6RtdiniCone or more
particles, titania fine particles, titani um oxl de
Exanpl es

S, BP oty 0 o hay ity Bifonveseen poviorier e tor
2000/.4, HDK 33

of hydrophobized primary particles being 30nm or more. In addition,
the specific surface area of the inorganic fine particles determine dby
BET method is preferably 20m?/g to 500m?/g.

For these inorganic fine particles, all those known in the art
can be used, provided that the requirements are met. These
inorganic fine particles may include the inorganic fine particles
include silica fine particles, hydrophobized silicas, metallic salts of
fatty acids (zinc stearate, aluminum stearate, and the like); metal
oxides (titania, alumina, tin oxides, antimony oxides, and the like);
and fluoro-polymers.

Particularly preferred examples of the external additives
include hydrophobized silica fine particles, titania fine particles,

titanium oxide fine particles, and alumina fine particles. Examples

of the silica fine particles include HDK H 2000, HDK H 2000/4, HDK

33
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H2050EP - H\/K21 and HDK H 1303 (rranuf actured by

Hochst Corporatl on); and R972, R974, RX200, RY200,
R202, R805, and R812 (manufactured by N ppon AEROCSI L
CO., LTD.). Exanples of the titania fine particles

i nclude P-25 (manufactured by N ppon AERCSIL 5 CO,
LTD.); STT-30, and STT-65C- S (nmanufactured by Titani um
Kogyo K K); TAF-140 (manufactured by FUJI TI TANI UM

| NDUSTRY CO., LTD.); and MI-150W Mr-500B, Mr-600B,

FRng0SOE RS GAVES2 1, ( AmaUTFDIUNHd 1903 AXiet SX0BRERAT N Hochst
Exarrpl es of the hydrophobi zed titani um oxi de fine

THOE T Y T R

by T| tanl um Kogyo K K. ); TAF-500T, and TAF-1500T
(mmufaedntmdehybbﬂ'lﬁpﬂm AEROSIM CNDU&HHY)COEXMBIQS of the
MI-100S and Mr-100T (manufactured by TAYCA

I : -
HFRBLSTAY st P il AP O AR R D, BELERE Aphos L
fine particles, hydrophobized silica fine particles,
GtYelr bbb SIIT-80¢ annd ATIE6pEr Bi énemufapeired by Titanium
hydr ophobi zed alum na fine particles, hydrophilic fine

Kbl RIS AR-14/0haahestu@ea memxmmmmmﬁsmy

coupl | ng agent such as nethyltrimethoxy silane,

et hoxy oct trimet hoxy
cnio B G, SN o Mok blaflBed oot T 1504
f| ne partl cles and inorganic fine particles of which

(haandgactiveedi ey paﬂtYi(EAeSORIP@RAﬂ]IM)ed t BxansplebaGE the
treatment with a heated silicone oil are

hydrophobized titanium oxide fine particles include T805
(manufactured by Nippon AEROSIL CO., LTD.); STT-30A, STT-655-S
(manufactured by Titanium Kogyo K.K.); TAF-500T, and TAF-1500T
(manufactured by FUJI TITANIUM INDUSTRY CO., LTD.); MT-100S
and MT-100T (manufactured by TAYCA CORPORATION); and IT-S
(manufactured by ISHIHARA INDUSTRY CO., LTD.).

To obtain hydrophobized oxide fine particles, hydrophobized
silica fine particles, hydrophobized titania fine particles, and
hydrophobized alumina fine particles, hydrophilic fine particles are
subjected to a coupling with a silane coupling agent such as
methyltrimethoxy silane, methyltriethoxy silane, and octyl
trimethoxy silane. When necessary, silicone oil-treated oxide fine
particles and inorganic fine particles of which inorganic fine particles

are subjected to a surface treatment with a heated silicone oil are
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34 favorably used As for the S|I|cone 0|I it is
possi ble to use dimethyl silicone oils, nethylphenyl
silicone oils, chlorphenyl silicone 0|Is
met hyl hydrogen silicone oils, aIkyI-nDdified silicone
oils, 5 fluoride-nodified silicone oils,
pol yether-nodified silicone oils, alcohol-nodified
silicone oils, am no-nodified silicone oils,
epoxy-nodified silicone oils, epoxypolyether-nodified
ilicone oils, phenol-nodified silicone oils,

abiy ugedi fied silicone oils, mer capt o- nodi f i ed

silicone oils, acryl-nodified silicone oils, 10

met haCAS!'foHUtﬂief bHRGnR! bﬂCQf‘eis Qds3iblRNEh Ase di meiihyl silicone
nmet hyl styrene-nodified silicone 0|I , and t% ke.

anples of. the inorganic fine par S |nclude
?l cdaet h%llpifﬁf‘ﬁgs SEICORAT urRttxi dé g‘leinéﬂn t PHgoRees oils,
magnesi um titanates, calciun1t|tanates strontium

micthpHtyekrogehnc gdkicoes, ioils, OXidIEﬁl-nﬁidiﬁ@d 15isi@6fe  oils,
clay, mca, wallastonite, silious earth, chrone

AtbABRmERIEAD. SHLARS. SR CUBPn AN TN  (GREIES o1,

i'um oxi des, Zirco
barlun1carbonates cal ci um carbonates, silicon
algphplemdifind sisilicore ni orlsdesaminomyodifeske osidigone  oils,
fine particles, silicas and titanium di oxi des are

ARy mdlaafib o Qﬂ?dco%.reak?}ll% ogﬂ%l?gﬂ?é} ﬁl%&lﬁédoglﬂ%?le oils,

inorganic fine particles t oner 1s prefera
1% by Yi@vé%t t.0. 5% by vvel ght, and nore preferably

%*%1 ht Si§089, b9ilGei garborpemadefinde pHiconel e oils,
di ameter of primary
mercapto-modified silicone oils, acryl-modified silicone oils,
methacryl-modifiend silicone oils, and o methylstyrene-modified
silicone oils, and the like.

Examples of the inorganic fine particles include éilicas,
aluminas, titanium oxides, barium titanates, magnesium titanates,
calcium- titanates, strontium titanates, zinc oxides, tin oxides, silica
sand, clay, mica, wallastonite, silious earth, chrome oxides, cerium
oxides, colcothar, antimony trioxides, magnesium oxides, zirconium
oxides, barium sulfides, barium carbonates, calcium carbonates,
silicon carbides, and silicon nitrides. Among these organic fine
particles, silicas and titanium dioxides are particularly preferable..
The added amount of the inorganic fine particles to the toner is

preferably 0.1% by weight to 5% by weight, and more preferably 0.3%

by weight to 3% by weight. The average particle diameter of primary
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35 particles of the inorganic fine particles is
typically 100nmor less, and preferably 3nmto 70nm
When the average primary particle diameter is |ess
than 3nm the inorganic fine particles are enbedded
to the toner, and the function of the inorganic fine
particles is hardly 5 effectively exerted. Wen the
average primary particle dianmeter is nore than 100nm
it is unfavorable because the inorganic fine

phétitles| cfstheoirarghhid fing pafiadles tHeypieallBCE0@hmaor less, and
phot oconductor. The primary particle dianeter of the

PR SIS 2 ap b S TR it

particle diameter of 5nmto 500nm are particularly
dpreétarals kessTihas Pen f ile saoifgacec dienapactioledi aup embieldded
BET nethod is preferably 20n2/g to 500n2/g. The

. . . _ . int
o RUnEh, S8 ARG Uf e JROHLDEL TR0 i Ay
and nore preferably 0.01% by weight to 2.0% by weight.
effgciapelyi ?K%l‘tésianrwggﬂo‘th BEeragn gamneryiprctpdetdigineter is

include silicas, alumnas, titanium oxides, barium

nidrb2RBHAS 100N S UM thhBRArEBle KtatisdMihbt dMBSic fine
strontiumtitanat es, Zl nCc OoxXi des, tin oxi des, SlIllCca

sand, clay, mca, wallastonite, siljous earth, chrone
P@%lgl@gn%%wﬂwnaﬂla&aué ectifage obAmhAiAGORISRTdes,

magnesi um oxi des, zirconium 20 oxi des, barium

sul f aThe, phiardaynpastibbndiaectenblithonigarPenid fihe particles

silicon carbides, and silicon nitrides. Exanples of
ise)f)trgfer}%lblgdghﬁ{ \{:%Szlqtmh,eantdh‘rilﬂoﬁghaenic fine particles having a
primary particle diameter of 5nm to 500nm are particularly
preferable. The specific surface area according to the BET method
1s preferably 20m2/g to 500m2/g. The amount of the inorganic fine
particles used in the toner is preferably 0.01% by weight to 5% by
weight, and more preferably 0.01% by weight to 2.0% by weight.
Specific examples of the inorganic fine particles include silicas,
aluminas, titanium oxides, barium titanates, magnesium titanates,
calcium titanates, strontium titanates, zinc oxides, tin oxides, silica
sand, clay, mica, wallastonite, silious earth, chrome oxides, cerium
oxides, colcothar, antimony trioxides, magnesium oxides, zirconium
oxides, barium sulfates, barium carbonates, calcium carbonates,

silicon carbides, and silicon nitrides.

Examples of external additives other than the
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36 above nentloned |nclude polynerlc flne partlcles

for exanple, polystyrenes, and nethacrylic acid

esters obtai ned by soap-free emulsion polynerization,
suspensi on pol ynerization, and dispersion

pol ymeri zation; acrylic acid ester copolyners; and 5

pol ynmer particles based on pol ycondensation resins and

t hernosetting resins such as silicones,

benzoguanam nes, and nylons. By subjecting the
fluidizers stated above to a surface treatnent to
ghR%ecRe RlI@nEHndBE ‘g‘?ob@lﬂwe]flﬁelf@tﬁ partigkespofimi ixample,
to 10 prevent degradation of flowability and charge

pobpeytongd, hhd tABEHa@YER WREE! c4tedh- Bb’fﬁﬂeﬁyb soap-free
conditions. Preferred exanples of surface treafnent

%llgts i ncl u?e si |l ane coupling agents, ilyl . agents,

EHHRAY Y ou PP A %nhavﬁﬂﬁg%n PFor oPAIRGETFASIHL,  and
organic titanate coupling agents, alum num coupling
dipperrsiorsi pbhonermiation; Ildcrghit ndeid§ | @desi ldopohEmeis;s. and
Exanples of a cleaning ability inprover used to renove

i d |l o emgj ni on _a.phot pconduct or
Bolyuist T Bartletes, Shelael” o it o AePaF fflge et and
t.ransfer |nclude nmetallic salts of fatty aC|ds such
thermoretéingr resins calchi 1an ssidigoaees, benzosieaainindd and
aci ds; and polyner fine particles produced by nmeans of
ﬁpﬁﬁﬁiree ermul si on pol yneri zati on such as pol ynet hyl
nethacrylate fine particles, and pol ystyrene fine

parti CJ]:Ey su Je ggé Hl uairdtiéecllsesstated above to a surface
treatment to enhance hydrophobic property thereof, it is possible to
prevent degradation of flowability and charge property of the toner
even under high-humidity conditions. Preferred examples of
surface treatment agents include silane coupling agents, silyl
agents, silane coupling agents having a fluoro-alkyl group, organic
titanate coupling agents, aluminum coupling ageﬁts, silicone oils,
and modified silicone oils.

Examples of a cleaning ability improver used to remove a

‘residual developer remaihing on a photoconductor and a primary

transferring medium after image transfer include metallic salts of
fatty acids such as zinc stearates, calcium stearates, and stearic
acids; and polymer fine particles produced by means of soap-free
emulsion polymerization such as polymethyl methacrylate fine

particles, and polystyrene fine particles. Polymer fine particles
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"37 havrng a relatlvely narromrpartlcle si ze- draneter

and an average volune particle dianeter of 0.0lpmto

| pm are preferably used. (Average Circularity E) It

is inportant that the toner of the present invention

has a 5 specific shape and a specific shape
distribution. Wth a toner having an average
circularity less than 0.90 and forned in an indefinite
shape which is far froma spherical shape, it is
hianos i leda tive Bbtndirtows phirbiche tsdfy dibadstber #h80an average
property and high-quality inages W thout dust. Wth a

vbRESS A9 oFLmBLE G5 Flur fa bl TR Al

unf avor abl e because there may be problens with
(Averager@irabldyity E)For the method of measuring shape
of toner, an optical detection zone technique is

pr Opeﬂ{ ¥s Y ?@rpasﬁ;"gggp tHe Sto ‘f‘nr?‘f e (i)qgggﬁfpkﬂgexﬁ .rhans a

particles | throug an i negi'ng par

zone di sposed_on a plate to 15 optically detect the
spriificghapenapd aosrehBctshame digt p1of - Widep tawydraving

and anal yze the shape of the toner. The val ue obt ai ned

aRYavéiatdedicR@ul et T I8 Ns.08l ahAneinad & G ‘ih&efimte

bei ng eqU| valent to the proj ectl on area determ ned

d. b ec:lrcu ere Ienth of act
S';tb%ﬁ’?i ﬁl ¥3er %raaaegferrce 15, y IE1 IIH‘Hﬂség?ﬁe ggtam
form hi gh-resol uti on i mages having an appropriate
saldsictyryandansfeprioguptropeity usidndighiqndity ihaigss Without
preferable that the average circularity E of the

dhgperWﬁa 91 t% e"r%aQa%% an S%H,rag cucuiapreltye %nsoereoghan 0.99, the

toner is formed in a perfect sphere, and it is unfavorable because
there may be problems with cleaning ability. For the method of
measuring shape of toner, an optical detection zone technique is
properly used in which a suspension containing toner particles is
passed through an imaging part detection zone disposed on a plate to
optically detect the particle image of the toner by means of a CCD
camera and analyze the shape of the toner. The value obtained by
dividing the circumferential length of a circle being equivalent to the
projection area determined by the method by the circumferential
length of an actual particle is the average circularity E. In order to
form high-resolution images having an appropriate density and
reproductivity using a toner, it is more preferable that the average

circularity E of the toner is 0.94 to 0.99. Focusing on the ease of
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38 cleanlng ablllty, |t'{$mﬁﬁ}e suitable that toner 7T

particles having an average circularity E being 0.94

to 0.99 and a circularity of 0.94 or less are

contai ned at 10% or |ess. The average circularity E

can be neasured using a flow 5 particle inmage

anal yzer (FPI A-1000; manufactured by SYSMEX Corp.).

The specific nmethod for nmeasuring the average

circularity E is as follows. To a vessel, 100nL to

150nL of water that inpure solids therein have been
¢leaping alglityl it s onere sofitableuthaic tomer pagtiles di@wing an
alkylbenzene sul fonate is added as a dlsperS|ng agent,

g@ SirdQldroty0 FPUetis 3 9R33UH @@eﬁh i'cﬁhlhﬁtg%{t 094 or
adde

The suspen3|on with the sanp spers
herein i s subject to.a dispersion treatnent in an

Sf A3 sentah %6@‘“{1%5{5 for around 1 ninute to 3
m nut es, and the concentration of the dispersionis

set tdT'he, 806rqpceattedlarity, BOQapi %e&ﬁ@hsﬁﬁbmﬁﬁﬂ?ea flow
the shape and 15 distribution of the toner using the

RARIURS bl AYGP ERM S ogTRS il GEEPE-cd B! i
ééircularlty SF-1 and SF-2) For shape factors SF-1 and

m®).eaTheafpeshfic meéthaidcforemeasucimee tiiuamlvteyag@ eftchlmarlty E
the present invention, 300 sheets of inmages

i¥e3s Ubfdwand ’ﬂ)btaa'vggs%lb %ﬂﬂgtoa 156807 o&g‘)?/v%lﬁ tixﬁt impure

m cr oscope FE- SEM S—42 nanufacture

L wer e .t aken at random as sanples. The inmage
C:%r Hagredn have iheenoreimeneto OghmL to 0.5mL of a surfactant,

preferably alkylbenzene sulfonate is added as a dispersing agent, and
0.1g to 0.5g of a measurement sample is further added. The
suspension with the sample dispersed thereiﬁ 18 subjected to a
dispersion treatment in an ultrasonic dispersing unit for around 1
minute to 3 minutes, and the concentration of the dispersion is set to
3,000 pieces to 10,000 pieces/pl. to measure the shape and
distribution of the toner using the flow particle image analyzer. The
average circularity E is determined from the measured values.
(Circularity SF-1 and SF-2)

For shape factors SF-1 and SF-2 each of which indicates a
circularity used in the present invention, 300 sheets of images
measured and obtained by using a scanning electron microscope
FE-SEM (S-4200) manufactured by Hitachi, Ltd. were taken at

random as samples. The image information was introduced to an
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-39 iﬁage ahalyzéf-(Luiei'Aﬁ; manuf act ur ed by'NfRECO“"M

Corporation) through an interface and anal yzed. The
val ues calculated fromthe follow ng equations were
defined as SF-1, and SF-2. As the values of SF-1, and
SF-2, the values neasured by use of Luzex are
preferable, 5 however, a scanning el ectron m croscope
and an i mage anal yzer used in the present invention
are not particularly limted to the above-noted

i %E%ﬁ%&h@u@g%pnﬁia&fﬁﬁhctﬂe%”b?eﬁmosUHrb@fatlon)
anal yzed results are obt ai nabl e = (L2/ A) X

x 100 ,10 SF-2 = L2/A) 7) X I p the
et aaRfeFtace and apebiate @%ﬁ@quaﬁecf fepm the
toner is defined as L the prOJectlon area of the

foldowing eqdetionedvase defiasd dhSFrhxind B2 cutd ehienblwds of
| ength of the toner is defined as 15 P. Wen the

er _i:s d erfect ere val ues of
S anlgC G R B WAL R eR N 6e chnlode aFE refable.
100 the value is, the closer to a indefinite shape
hiommves, 8 pitenaisg spectobnthecroscepe ahd apamtdgeubnalyz8E-used
represents a shape of whole of the toner (sphere,

i lthgs | dseald 1ﬁg@ndébﬁe)areanﬂot§ grﬂi&xl@irwaﬁ)ﬁn{tggt Y the
repres nting a egree of congave convex on

toner surface. (Volume Average Particle Dianeter, and
aRgvearobed EEEIﬁEM@IQﬂTE he jyea 2Ry @Ay T4Tc IRzovided that similar
di amet er/ nunber average particle dianeter)) .

analyzed results are obtainable.

SF-1 = (L?/A) x (n/4) x 100

SF-2 = (L2/A) x (1/4m) x 100

In the above equations,

the absolute maximum length of the toner is defined as L

the projection area of the toner is defined as A, and

the maximum circumferential length of the toner is .de_ﬁned as
P. When the toner is formed in a perfect sphere, the values of SF-1
and SF-2 are respectively 100. The greater than 100 the value is,
the closer to a indefinite shape from a sphere shape of the. toner. In
particular, SF-1 represents a shape of whole of the toner (sphere,
ellipsoid, and the like), and SF-2 is a shape factor representing a
degree of concave convex on the toner surface.

(Volume Average Particle Diameter, and Ratio of Dv/Dn (volume

average particle diameter/number average particle diameter)) -
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40 The toner of the present |nvent|on preferably has S

volune average particle diameter (Dv) of 21-imto

711m Wth a dry-process toner having a ratio Dv/Dn

of the volune average particle dianeter (Dv) to the
nunber average particle dianmeter (Dn) of 1.25 or |ess,

5 nore preferably 1.10 to 1.25, the toner excels in

any of heat resistance storage stability,
Iomrtenperature fixing property, and anti-hot-of f set
property. Particularly when such a toner is used in a

ful | - cbhertonespefetheprasrot| mventignopsefeesbly Ihas a volume
particular, when such a toner is wused in a full-color

£RIHa8e. phititle XARLIANMDLY o8l AsRl NEF5R! WRESa lrﬁﬁfpé&ess

when used i n two-conponent devel oper, there Is

var i onlnthe o] article dianeter in the
fd’é\?& %‘Pge@e‘f? Elﬂw@? thevelape vierage iparsiale higmeter

over a long period of time, and even with |ong-term

@yt & ithe atiniber devel@deartield Rahrmee @webpning or less
unit, excellent and stabl e devel opi ng property can

T A TR T .

valuation in the particle diameter of the toner, and
gtorege tidimlity, low deoperhopra fixing lpropant, taank antithbooffset
to menbers such as a blade for making toner have a

]51]6 @r yePPFﬁEﬁiéﬂ? C&r'ﬁr Elegugﬁeﬁ t ik ORgLq in_ & full-color

oW out f1 ow was or Ime was pOSSI

20 obtaln excel | ent and stabl e developln property and
GORIRFedt Xa¢)s dRdeloseEst erdm neticulAn avheom)sush sheoner is
i mge devel oping unit. Typically, it is said that the
el el fullReldr &bified] AR BkcAlent in glossiness of image, and
when used in two-component developer, there is little variation in the
toner particle diameter in the developer even when toner
inflow/outflow is performed over a long period of time, and even with
long-term agitation of the developer in the image developing unit,
excellent and stable developing property can be obtained. In
addition, when such a toner was used as a one-component developer,
there was little valuation in the particle diameter of the toner, and
toner filming to a developing roller and toner fusion to members such
as a blade for making toner have a thin layer rarely occurred even
when toner inflow/outflow was performed, and it was possible to
obtain excellent and stable developing property and images even

under long-term use (agitation) of the image developing unit.

Typically, it is said that the smaller in particle diameter of
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41 toner, the nore advantageous for obtaining

hi gh-quality of image with high-resolution, however,
on the contrary, it is disadvantageous to
transferring property and cleaning ability. Wen a
toner has a volune average particle dianmeter smaller
than the lower limt volunme 5 average particle

di aneter of the present invention and used in a

t wo- conponent devel oper, the toner fuses on the

t6iéF, abe mbre atdvhatagaey for dbAaniRR hixth-qhaBey b@ﬁtﬁigel With
an i mage devel oping unit, resulting 1n reduced

iLity, of d wh
KRR e hEGSPEpBR, LG RGR T Bt disr MEARIPERPH to

roller and 10 toner fusion to nmenbers such as a bl ade
tfaxsfopkingg propertyhave alédnimg labyBty.ar Vhemabhetdmer has a
occur. These phenonena al so occur with a toner which

Vgg?lfl ﬁ%@%&@%a%mflé % %Eéll gmt?ﬁlegrt%%;neflhet Poa}}r ltﬁ 1t%n98me

sen ' Nven
wWth a toner haV|ng a particle dianeter 15 greater
avhpaee rartisperdiameterpef tthel prejenteinyentionhangdr usettin a
invention, it is difficult to obtain high-quality of

o RGN Wb dht le9B1dR:OHE | Riher@Pikdst ohStRd ts‘i‘ﬁf:iébe of8Sfirier

that the partlcle di ameter of "the toner

substanti al |y y when the taner inflow outfl Qw
O¥RE gr long P\elilﬂé Agifghen I andmpgq davelopiggumt, resulting
clarified that these phenonena 20 al so occur with a

ih on@dueadi nehargeabilitef dfhecyghiee ave@r aghepartikéde as a
di anet er/t he nunber average particle dianeter being

01116 2c%mponent devgiv%delrf Itggell? Oﬁﬁﬁfﬁge rtoReSI e)/elopmg roller and

toner fusion to members such as a blade for making toner have a thin
layer are liable to occur. These phenomena also occur with a toner
which has a content of fine-particles greater than the range defined in
the present invention.

On the other hand, with a toner having a particle diameter
greater than the wupper limit particle diameter of the present
invention, it is difficult to obtain high-quality of image with
high-resolution, and it is often the case that the particle diameter of
the toner may substantially vary when the toner inflow/outflow occurs
in the developer. In addition, it was clarified that these phenomena
also occur with a toner having a ratio of the volume average particle
diameter/the number average particle diameter being 1.25 or more.

(Modified Polyester Resin)
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42 fn'fhé‘bfeseni i nventi on, fhe nDdified polyesfef”M““WZWMW”k'WMMNM!

resins stated below can be used as a pol yester resin.

For exanple, a polyester prepolyner having an

i socyanate group can be used. Exanples of the

pol yester prepol ynmer having an isocyanate group (A)
include a 5 polyester resin being a pol ycondensate

bet ween polyol (1) and polycarboxylic acid (2) and
further being a reactant obtained by reacting

pol yest er_ havi ng an actiyve throgen grousﬂrﬁth )

pol yi sBtyhfdiresent inpeniipne $hemedified polxesigrregims stated
group held by the polyester include hydroxyl group

kelbeokahi be hyskdad agpoliRestand réSiheRst idskaY 10Xy polyester
group), amno group, carboxyl group, and mercapto

rQup. O 1hese, alcoholic hydroxyl group is
iRy s DR e 537 apALC o) cp) e Hesedkie Biremples of
éé;l), and trivalent or nore polyols (1-2), and diol
pplyeséer girepelymer chadixguae Bhcgavhtd frnp (X badude a
smal | amount of trivalent or nore polyols (1-2) are 15

bl . : | O 1-1) ingclud
BIFEREA0 i PR CIPbSR BB fl Shoblied  bOF %) ana
2-propyl ene glycol, 1, 3-propylene glycol, 1,
rplpcactiavdic, asill @) andefartddirobeing ky| mmetanbherbtained by

gl ycol s such as diethylene glycol, triethylene

1@a¥eidly  Poly ikl eNBaGinie Olan POl METY! 0 Llycgkoup with
pol ypropyl ene glycol, and pol ytetranethyl éne ether

FEPRERBRLS (NG HoaR BplAR 06 e e pHe Hordrgen; Epnandiedd by
such as bi sphenol A, bisphenol F, and bisphenol S;

thiek pbrataxideuaiddigtsonf] pheugl (alattole HiyakexHUeho@d$ and
phenolic hydroxyl group), amino group, carboxyl group, and mercapto
group. Of these, alcoholic hydroxyl group is preferable.

Examples of the polyol (1) include diol (1-1), and trivalent or more
polyols (1-2), and diol (1-1) used alone, or a mixture of diol (1-1)
with a small amount of trivalent or more polyols (1-2) are
preferably used. Examples of the diol (1-1) include alkylene glycols
such as ethylene glycol, 1, 2-propylene glycol, 1, 3-propylene glycol, 1,
4-but'éndiol, and 1, 6-hexanediol; alkylene -ethér glycols such as
diethylene glycol, triethylene glycol, dipropylene glycol, polyethylene
glycol, polypropylene glycol, and polytetrémethylene ether glycol;
alicyclic diols such as 1, 4-cyclohexane dimethanol, and hydrogenated

bisphenol A; bisphenols such as bisphenol A, bisphenol F, and

bisphenol S; alkylene oxide adducts of the alicyclic diols such as
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‘43-ethy|éné'dxides;‘pfddyﬁenéaoxides; butyiené“oXidééEf

and al kyl ene oxi de adduct of the bisphenols such as

et hyl ene oxi des, propyl ene oxides, and butyl ene

oxi des. Anobng the above nentioned, al kylene glycols
having 2 to 12 carbon atons and al kyl ene oxi de adducts
of bisphenols 5 are preferable, and al kyl ene oxi de
adduct s of bi sphenols and m xtures of the al kyl ene

oxi de adducts of bisphenols with al kyl ene glycols
ebhyleng ckitles,1@raparlboe oaides; hitglgaas bkidésanhd alkylene oxide
pref erabl e. Exanples of the trivalent or nore pol yols

C d trlva ent Lo _oqct
b A B SBS Nl o @Fr e cpfes. "Promdeng) wrides,
et hane, io0 trlnethylol propane, pentaerythritol, and
andr birtdenetoiidas enAmonghe above phemtibped U alicglene glycols
tri sphenol PA, phenol novol ac, and cresol novol ac;

h%@?n enof@%a%bﬁ%t@%u h an{gIeI'}f‘eC bEideal cﬂ.tlct%r fgﬁ(sgyenols

es o t he oxy I C acl
|ncIude d|carboxyI|c aci ds -1), and trival ent or
app Paetrspplarask plideasiadde ﬁsld(u,z:tspf bagrhenalasskytixsures
acid (2-1) alone or m xtures of dicarboxylic acid

of 2hb) adogledes BRIde MRS 0bf WSphéAial %ﬁ%h oélkgl?éﬁe glycols

pol ycarboxylic acid (2-2) are preferably use

hE T 2d 1 catlinsiofoins et quriinasy Brsdbralle. nditamples

adi pi ¢ aci ds, and sebaci-c aci ds; alkenylen
ofi i:h@ltti@milélitcmamdife pelgblaTORirtladaciriksaledd tanttavalent or
fumari c acids; and aromatic dicarboxylic aci ds such as

o A ORIy ctbane,
t he alkenylen di carboxylic aC|ds haV|n
trimethylol propane, pentaerythritol, and sorb1tol, trivalent or more
polyphenols such as trisphenol PA, p_henol novolac, and cresol novolac;
and alkylene oxide adducts of the trivalent or more polyphenols.
Examples of the polycarboxylic acid (2) include
dicarboxylic acids (2-1), and trivalent or more polycarboxylic acids
(2-2), and dicarboxylic acid {2-1) alone or mixtures of dicarboxylic acid
(2-1) and a small amount of the trivalent or more polycarboxylic acid
(2-2) are preferably used. Examples of the dicarboxylic acids (2-1)
include alkylene dicarboxylic acids such as succinic acids, adipic acids,
and sebacic acids; alkenylen dicarboxylic acids such as maleic acids,
and fumaric acids; and aromatic dicarboxylic acids such as phthalic

acids, 1isophthalic acids, terephthalic acids, and mnaphthalene

dicarboxylic acids. Among them, alkenylen dicarboxylic acids having
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44 4 to 20 carbon atons_and aromatic dicarboxylic
acids having 8 to 20 carbon atons are preferable.
Exanpl es of the trivalent or nore polycarboxylic
acids (2-2) are aromatic pol ycarboxylic acids having 9
to 20 carbon atons such as trinellitic acids, and
pyronellitic acids. 5 For the polycarboxylic acids
(2), acid anhydrides selected fromthose above
nentioned or |ower alkyl esters such as nethyl esters,
;thy ers, and |ﬁopropyl esters may be used to

ﬁaf oR ol 98 romatigedisarherydie acids bavined to 20
the polyols (1) and the polycarboxylic acids (2)

cafpoesented age! hrefosableal eRkafdlbd oﬂ%%%m %fore
hydroxy group [0111 content in the po yol s

8 content j.n t lyc boxyl
%@P’&% %ﬁ}csaglt‘{?m [AFe ATPMY li/PP T@F@W |§/°11185b€1vmg 9
to 1/1, and nore preferably 1.3/1 to 1.02/1. Exanples
&f 20heanbolny 2 tony aneheas Irimelitidencalls phadi yromellitic acids.
pol yi socyanat es such as tetranethyl en diisocyanate,

F&X @HFt %@zﬁ% 01(?!11{3' écﬁﬁ% y@? & gﬂﬂg@%‘/la(ﬁa g?clséegg oﬁ%ﬂﬁ Pré)gn those

roate; I cycl yls
|sophorone di i soc nate and cyclohexyl nmet hane
ahqveo syemaered arolasver alikyls esteanasuch sscmedbyl eisybmnethyl
dii socyanate, and di phenyl met hane diisocyanat e;

e@;‘%@f@itdﬂ‘d ?EOEEBﬂﬂ @ste% 'n§§§; Y)@r@e%lstosf@bf%ﬂﬁ 'tHE pélyol (1).

"-tetranet xyl yl ene I socyanat e;
|socy ur at es; yi socyanates of which the
above- dn}’gb‘gﬁan%ﬂté% q@ﬁ@’eﬁlnocklé%i walsolshebl and  the
derivatives, oxines, and caprol actans; and

mﬂyyaﬂm;ymat ecidel (i Cieeebntdd t e ablyewqeieslenseoratio
i n conmbination

[OHI/ICOOH] of hydroxy group [OHI content in the polyols (1) to
carboxyl group [COOHI] content in the polycarboxylic acids (2) is
typically 2/1 to 1/1, preferably 1.5/1 to 1/1, and more preferably 1.3/1
to 1.02/1. Examples of the polyisocyanate (3) include aliphatic
polyisocyanates such as tetramethylen diisocyanate, hexamethylene
diisocyanate, and 2, 6-diisocyanato methyl caproate; alicyclic
polyisocyanates such as isophorone diisocyanate, and cyclohexyl
methane diisocyanate; aromatic diisocyanates such as tolylene
diisocyanate, and diphenylmethane diisocyanate; aromatic aliphatic
diisocyanates such as a, a, o/, o-tetramethyl xylylene diisocyanate;
1socyanurates; polyisocyanates of which the above-noted isocyanates

are blocked with phenol derivatives, oximes, and caprolactams; and

polyisocyanates of which each of the above-noted used in combination
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45 with two or nore: For-the m xture ratio of the

pol yi socyanate (3), for exanple, the equivalent ratio

[NCQ/[OH of isocyanate group [NCOQ content in the
pol yi socyanate (3) to hydroxy group [OH content in

the 5 hydroxy-containing polyester is typically 5/1 to
1/1, preferably 4/1 to 1.2/1, and nore preferably
2.5/1 to 1.5/1. When the ratio [NCQ/[OH is nore
than 5, lowtenperature fixing property degrades, and

witte bwotdremowéar ratio of [NCQ is less than 1,
anti-offset property degrades due to reduced urea

conte i,n the dif]ed lyestar., The contgpt.of 10
ol yi £BE/AecRxEE eafi PR lringcyndEE G ¥ examople,
i socyanate-term nated prepolymer (A) is typically

tle saminalent gatiot INGOUOH el otyanateseraplNCIO byntent in
wei ght to 30% by wei ght, and nore preferably 2% by

[ : %y i ght t nt [ -ha
P B OEipy 7, B0 by HopRy RRoSETION (Rt 5B e
and it is disadvantageous 15 in_obtai ni]?!ahsat i sfact or¥
hydeaxy eentainme slpéﬁ'%ﬁger 3¢ dxpieally HhH to) Bk rarfrnadin 4l to
fixing property. Wen the content is nore than 40% by

1921 Odhd rh &M heSReABIVUL &/1 ity 1108/ 10" oWyt HE P80 INCO]/[OH]
degrade. The nunber of isocyanate groups contained In

. per nmoleculLe.in  the isoc at e- group . cont ai ni ng

i BlOFESEn By APBTipTRReTRAREF JiXipg BEARAFEY slpe3nges, apgrwhen
preferably 1.5 to 3 on average, and nore preferably

tHe srdlar Zabicoof ENEGIg. 1adbetharhe, annbeffsef pirepemgnddgrades
groups per nolecule is less than 1, the nol ecul ar

dl‘ﬁ@itgl}gdﬁgedj LW¥8a 'EBglltéﬂte{jn the modified polyester. The content of

polyisocyanate (3) component in the isocyanate-terminated
prepolymer (A) is typicaliy 0.5% by weight to 40% by weight,
preferably 1% by weight to 30% by weight, and more preferably 2% by
weight to 20% by weight. When the content is less than 0.5% by
weight, anti-hot-offset property degrades, and it is disadvantageous
In obtaining satisfactory heat resistant storage stability ant_:l
low-temperature fixing property. When the content is more than
40% by weight, low-temperature fixing property tends to degrade.

The number of isocyanate groups contained in per molecule in
the isocyanate-group containing polyester prepolymer (A) is typically
one or more, preferably 1.5 to 3 on average, and more preferébly 1.8
to 2.5 on average. When the number of isocyanate groups per

molecule is less than 1, the molecular weight of urea-modified
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- 46. pol yest er. decr é.-élvses, resulti ng in d'e'g'r aded

anti-hot-offset property. (Crosslinking Agent and

El ongating Agent) In the present invention, am nes my
be used as crosslinking agents and/or elongating
agents. Exanples the amnes 5 (B) include diam nes
(B1), trivalent or nore polyam nes (B2), am noal cohols
(B3), am nonercaptans (B4), ami no acids (B5), and
conmpounds (B6) in which any of the am no groups Bi to

I8 s R O0dd 5 dase £X4R f the diamne (B1l). include
??%Hati C di am nes suc t?ggqnp(i]eﬁ§ﬂgﬁém&? é‘gﬁt fse@il%}‘f)ﬁwty
tolueng diam ne, and 4, 4'-diamno 10 di phenyl
n@ttl}ﬁ’ég]é{lﬂwg Agent and Ehmisgﬂgm) 4, 4'-diam no- 3,

3' -di net hyl dicycl ohexyl nethane, diam ne cycl ohexane,

and i sophor qae tHiagrBsen@ngvahkfhat L¢ -di am nes such

as ethyl ene diam n_e?gr tel%rarrevt@hﬁbeheaélgﬁfn&a%n}ge used as

X thyl ene dj am ne. Exanples of the trivalent or
%%Pgﬁeb%g g%gi;s( Bﬁafqrn%l%@tméagyn@qe Examglee thtSamines
and triethylene tetram ne. Exanples of the

4B nontlodeo| diapA3es i(BA)Udgieslanol amg, .
hydr oxyet hyl ani | i ne. Exanpl es of tt?g aﬁ&noﬁﬁg}a(%ﬁegnsmz)’

B¥nd \wnoet hyl nmer capt an,._and am nopr opyl
m%?%ngg?gdrnggg%| e ‘X"’Pﬁéc%ﬁ’ﬁ%ﬁ’& é@flgs apggy agidaudB5), and
ani nopr opi oni.c_aci ds, am nocaproic acids. Exanples of
epmpavinds )dsi whigtBahyi afoihecemind BePREP IS BEHUSlocked.
and anonocaproi c acids. Exanples of the conpounds

Rt e I o e o
phenylene diamine, diethyl toluene diamine, and 4, 4’-diamino
diphenyl methane; alicyclic diamines such as 4, 4’-diamino-3,
3-dimethy! dicyclohexyl methane, diamine cyclohexane, and
isophordne diamine, and aliphatic diamines such as ethylene diamine,
tetramethylené diamine, and hexamethylene diamine. Examples of
the trivalent or more polyamines (B2) include diethylene triamine,
and triethylene tetramine. Examples of the aminoalcohols (B3)
include ethanol amine, and hydroxyethylaniline. Examples of the
amino mercaptans (B4) include aminoethyl mercaptan, and
aminopropyl mercaptan. Examples of the amino acids (B5) include
aminopropionic acids, aminocaproic acids. Examples of the amino
acids (B5) include aminopropyonic acids, and amonocaproic acids.

Examples of the compounds (B6) in which the amino groups B1 to B5

are blocked include ketimine compounds which are obtained from any
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47 of ‘the above-noted am nes Bl to B5 and ket ones such

as acetones, nethyl ethyl ketones, and nethyl

i sobutyl ketones, and oxazolidone conpounds. O these
amnes (B), (Bl) alone and mi xtures of (Bl) and a
smal | amount of (B2) are preferable. 5 Further, in
accordance with the necessity, the nol ecular weight
of the nodified polyester can be adjusted by using an
el ongati on stopper. Exanples of the el ongation stopper

of Mhk UglsoveTRoRAMaemesUB 65 Bb il l@tbAes such as acetones,
di butyl am nes, butylam nes, and I|auryl am nes or

C unds, kn, whi ch any of, thes am nes ar 10 ..
i BR STk EEETE REMBaHNY) oo REths  rad ofirgligone

the amnes (B) to the isocyanate-group containing
cpmpyaster fHeplotseramindy, (Bhe(RQualaleenmd atixoures of (B1)

[NCQ /[ NHX] of the isocyanate group [NCO in the ' ¢

[.5QC - t.al.ni ester prepolyner (A g
e S e e 106 °(8) 1 s

typically 1/2 to 2/1, preferably 1.5/1 to 1/1.5, and

nor e Fprédtesy ais yagcozdanee with 2theheacedsetyeqihe amelecular

ratio [NCO/[NHx] is nore than 2 or less than 1/2, - :
welighiifeHbamIRIfHE ilybbger %%a'ﬂ@décij'u%getpob%fe%tsﬁﬁg an ;

(i) is reduced, resulting in degraded "anti-hot-offset

roperty. 20 (Un i fied Polyester) In the present,
eﬁ’ﬁ@éﬁﬁ%rﬁtopi’é%’-s i Pg“n“‘t ({fotﬁgeei?&ga&m%/ thopper include

nodi fi ed pol yester (A) alone but also to use an
miomvath ifniee s uyedl ¥esliethylamines, dibutylamines, butylamines, and

B A o :

lauryl amines or compounds in which any of these monoamines are
blocked (ketimine compounds).

For the mixture ratio of the amines (B) to the isocyanate-group
containing polyester prepolymer (A), the equivalent ratio
[NCOV/[NHx] of the isocyanate group [NCO] in the isocyanate-group
containing polyester prepolymer (A) to the amino group [NHxl in the
amines (B) is typically 1/2 to 2/1, preferably 1.5/1 to 1/1.5, and more
preferably 1.2/1 to 1/1.2. When the equivailent ratio [NCOI/[NHx] is
more than 2 or less than 1/2, the molecular weight of the
urea-modified polyester (i) is reduced, resulting in degraded
anti-hot-offset property.

(Unmodified Polyester)
In the present invention, it is important to use not only the

modified polyester (A) alone but also to use an unmodified polyester
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48 (C) as a toner binder conponent togefhér W th fhéWMM”“wmm

modi fi ed polyester (A). By using an unnodified
pol yester (C) in conmbination with a nodified
pol yester (A), lowtenperature fixing property and
gl ossi ness of the toner when used in a full-color unit
are inproved 5 Exanples of the unnodified polyester
(O include polycondensation products between polyols
(1) and pol ycarboxylic acids (2), which are same as

ose of polyester conponents of the nodified ,
L@l g8 tnerayindeyrpmpenent tegathepovithehepniogified mlyester
are al so sane as those of the nodified polyester (A).
Ak uBYOEEingednP Anvesdi®led( GhlyEel NE)ude c%%tgi%%ltmgl ¥vith a
unnodi fi ed pol yesters but al so pol yesters nodified by
chenj.cal bi.ndi o] r than urea-bindi ,. for exanpl e,
H"%gﬁﬁ bePOIESF{}g”st L&g nlt:sm'?tf%@dwa?twebt BEhi REPRAFLY| tand
is preferred that the nodified polyester (A be
glaskinsisk yofc thpabhbt evhéh Madeldein mmbdilidobsk upet a8t Bhproved.
(C fromthe perspective of |lowtenperature fixing

-0t - of f set perty., Thus, it is .
BERRENLY AR Alb o S0 A P S Pigohobtion
pol yester (A) conponents be simlar to that of the
m%mw ikedweohypslyels (O andnpolyeatrkoxylie avsdgk2), rhich are
of the nodified polyester (A and the unnodified

B e Rt DL PO oty SRR R e fpdpestafie.
mi cal |y g/ 95 to, 75/ 25, preferably 10/90 to 25/ 75,

Prefeigedr upryodisiedgpelyestyras aramlspasame arthpse of the
preferably 12/88 to 22/78. Wen the weight ratio of

bdifiedligolpestee! (Bt €Thé AlnmediRéd $d198sR¥% (C) may include
not only unmodified polyesters but also polyesters modified by
chemical binding other than urea-binding, for example, it may be
polyesters mrodiﬁed by urethane-binding. It is preferred that the
modified polyester (A) be partially compatible with the unmodified
polyester (C) from the perspective of low-temperature fixing property
and anti-hot-offset property.  Thus, .it is preferred that the
composition of the modified polyester (A) components be similar to
that of the unmodified polyester (C) components. The weight ratio of
the modified polyester (A) and the unmodified polyester (C) when the
modified polyester (A) is used in combination with the unmodified
polyester (C) is typically 5/95 to 75/25, preferably 10/90 to 25/75, more
preferably 12/88 to 25/75, and particula_rly preferably 12/88 to 22/78.

When the weight ratio of the modified polyester (A) is less than 5%,
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" 49 anti - hot - of f set property may degrade, and it may be

di sadvant ageous in obtaining satisfactory heat

resi stance storage stability and |owtenperature

fixing property. The peak nol ecul ar wei ght of the

unnodi fied polyester (C) is 5 typically 1,000 to

30, 000, preferably 1,500 to 10,000, and nore

preferably 2,000 to 8, 000. Wien the peak nol ecul ar
weight is less than 1,000, heat resistance storage
astabot-offgetigopdety, mayddegendd, hend peakayrbeetishdvantageous
wei ght is rmre t han 10, OOO | ow-tenperature fixing

. pr e of
! 3BEining° St iRctobc MU VLSRR KB oalflipy and
nor e preferably 10 to 120 and still nDre preferably
1w t@mmatmﬁmnﬁpmyﬂw)yy group val ue of the

unnodi fied polyester (C) is less than 5, it is

di sadyaptGagoYSoleBulH0%iFh09S %ﬁ%'&ﬁﬁ%‘iﬁl‘?ﬁé‘d F{ﬁﬁ&ester (©) is
resi stance storage stablllty and | owt enperat ure

fIXI g property._The acid val of the unrmdlfled 15

sicyle: d00) 4 3.90pcapraferatavt d.500 bl BP8Der andly mre

to 35 By nmaking the unnodified polyester (C) have an

pésfedabBl 26000 e 8,000 WRBHStH peakemdednilny ewelgdit s Tess
char ge- A toner whi ch contains an unnodified

haV|n an _acid val u an 40.a
Shoa0 bhet PRt ORs SuiBeT Ao det A0aiThed ghe
be affected by 20 the environnents under
peigmblamdantweighsing hiogh- tham did, §00,chwditeipesasace fixing
| ow-tenperature and | ow-hum dity conditions and

pﬁ?ﬁéljty Ségfaﬁfesqegﬂ%atﬂyq}ogr %g&gﬁsvalue of the unmodified

polyester (C) is prefel;ably 5 or more, more preferably 10 to 120, and
still more preferably 20 to 80. When the hydroxy group value of the
unmodified polyester (C) is less than 5, it is disadvantageous in
obtaining satisfactory heat resistance storage stability and
low-temperature ﬁ;{ing property. The acid value of the unmodified

polyester (C) is typically 0.5 to 40, and preferably 5 to 35. By

making the unmodified polyester (C) have an acid value, the toner
tends to have negative electric charge. A toner which contains an l
unmodified polyester (C) having an acid value more than 40 and a
hydroxyl value more than 120 respectively is liable to be affected by
the environments wunder high-temperature and high-humidity
conditions and low-temperature and low-humidity conditions and

easily causes degradation of images.
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50 In the present invention, the glass transition

tenperature(Tg) of the toner is typically 40C to 70C,
and nore preferably 45C to 55C. Wen the gl ass
transition tenperature (Tg) is less than 40C, heat
resi stance storage stability of the toner degrades,
and when the 5 glass transition tenperature (Tg) is
nore than 70C, |owtenperature fixing property of the
toner is insufficient. By making a cross-Ilinked

and/ or_ el gn at ed €o| yester resin coexist wth the
unnodi ¥ & e?ﬂﬂeﬁ%% enventdanthe glagsobransiben dempenitnge(Tg)

el ectrostatic images can exhibits nore excellent

of chagenstaki tygivallhad04hab 1d°G0hNEShBEe BASELANRPEASC 1o

known 10 in the art, even when the glass transition
ergture.is low  For . the storage el i.c ,nmodu] us

OF The NIGE £h8 2185 srafisision tempiesgtuae (hphiigHoghthan 40°C,

storage el astic nodulus of the toner binder at a

heats vesrtanicef stwqaga epabilitz0bf the tdfe OABeydw, Gl wshen the
typically 100C or nore, and preferably 110C to 200C

: . the tone inder is
V450 QB GTRBALUE RS 5L bt Dk 79 B Sainb e
For the viscosity of the toner, the tenperature (Try)
fgxing,propegie of dhevenen isHasvflsdent yByf makeng aneross-linked
bi nder at a nmeasurenment frequency of 20Hz is 1,000

Dod/oe eﬂ@n%%t@idcﬁél&ﬁst@'%s% ch&83t vf/i)rﬂﬂ gPBrlﬁlglﬁ'bﬁﬁligd i%gﬁgeoc.ter

to 160C. en the tenperature (Tr the toner

nmote than 180C, lowtenpperature fixing property

GEYY {a‘b‘“sgoﬁ% r deyelapithe eg‘éﬁgb%éﬁﬁcwéﬂ%ge%mlai%hn@ts more
satisfactory lowtenperature fixing property and
ecellehotstof £ gebtabibiperibyn thet bLppBrRteF-BabdBtbnbss known
in the art, even when the glass transition temperature is low. For
the storage elastic modulus of the toner, the temperature (TG’ at
which the storage elastic modulus of the toner binder at a

measurement frequency of 20Hz is 10,000 dyne/cm? is typically 100°C

or more, and -preferably 110°C to 200°C. When the temperature

(TG’ of the toner binder is less than 100°C, anti-hot-offset property

degrades. For the viscosity of the toner, the temperature (Tn) of the
toner at which the viscosity of the toner binder at a measurement
frequency of 20Hz is 1,000 poise is typically 180°C or less, and
preferably 90°C to 160°C. When the temperature (Tr) of the toner is
more than 180°C, low-temperature fixing property degrades. Thus,
from the perspective of obtaining satisfactory low-temperature fixing

property and anti-hot-offset property, the temperature (TG) is
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51 preferably higher than the tenperature (Ti). ~In

ot her words, the difference in tenperature between
TG and T1 (TG - Ti) is preferably OC or nore, nore
preferably 10C or nore, and particularly preferably
20C or nore. The upper limt of the difference in 5
tenperature between TG and Ti (TG - Ti) is not
particularly limted. Further, fromthe perspective
of obtaining satisfactory heat resistance storage

peéRPhbly thigher | 104 eHPetcdhPéea thirsi ("Elgpr CIﬁf—‘E)‘i;Mer tvh@rds the
difference in tenperature between and Ti

e LR by TR RUBET 95 A

( Col orant) For the colorants used in the present
OP@vent imore,dymsrangreferghbnt 504 ovn nforehe aadt eatididarly
used, and exanpl es thereof include carbon bI ack .

PRI BRC el "B The P VB pf YR PG in

oxi de, yeI | ow ocher, yeI l ow | ead, ti tan| um yel | ow,
twpyaamny&fﬁ@wemﬁ‘ﬁ said By, (TG nsEn) ye bbb wagtiRulaxly Ripited.
R), pignent yellow L, benzidine yellow (G xR,

FREEREN TR mYidle é“.(‘sﬁ)lé'ggi\’)ve dﬂﬂ]ﬁ%ﬁhn@séaﬂ ac gf( Réat Rsistance

tartrazinel ake yel l'ow, quinoline yel

ant hrasa yeI |l o i soi ndol i non 20 yeI | ow,
S%B’ﬁgstiﬂsa ilityeg \geﬁt?’ “LERRPTRERFR TPBRE RERRGTE they difference

cadm um rrercury red, antinony vermlion, permanent
ik Qenﬂa%rap@f@rbgﬁwefahgm’ aned Trp&Techl %@Qﬁtlﬁ@'ﬂeisﬂﬂy 0°C to

anilin red, lithol fast scarlet G brilliant

100°C, more preferably 10°C to 90°C, and particularly preferably
20°C to 80°C.
(Colorant)

For the colorants used in the present invention, dyes and
pigments known in the art can be used, and examples thereof include
carbon black, nigrosine dye, iron black, naphthol yellow S, Hansa
yellow (10G, 5G, and G), cadmium yellow, yellow iron oxide, yellow
ocher, yellow lead, titanium yellow, polyazo yellow, oil yellow, Hansa
yellow (GR, A, RN, R), pigment yellow L, benzidine yellow (G, GR),
permanent yellow (NCG), vulcan fast yellow (5G, R), tartrazinelake
yellow, quinoline yellow lake, anthrasan yellow BGL, isoindolinon
yellow, colcothar, red lead, lead vermilion, cadmium red, cadmium

mercury red, antimony vermilion, permanent red 4R, parared, fiser

red, parachloroorthonitro anilin red, lithol fast scarlet G, brilliant
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52 fast scarlet, brilliant carm ne BS, permanent red
(F2R, FAR, FRL, FRLL, F4RH), fast scarlet VD, vulcan
fast rubin B, brilliant scarlet G [lithol rubin GX
permanent red F5R, brilliant carmn 6B, pignment
scarl et 3B, bordeaux 5B, toluidine Maroon, pernmanent
bordeaux F2K, 5 Heli o bordeaux BL, bordeaux 10B, BON
mar oon |ight, BON maroon nedium eosin |ake,
rhodam ne | ake B, rhodanine | ake Y, alizarin | ake,
t.hi oi ndi.go g t hi oi ndi mar oon, oil red,

dasth SE3T18bn liant garmigeo 5.0 permpokphzed éH2RcHR 4Re FRL,
verm | ion, benzidine orange, perinone orange oi

RRIGEFABIDRIfhs bheterle I AARa R 148, réb R bRItent Scarlet G,
Iake peacock blue |ake, victoria blue

PRI S5 8. Verasere E nedof B Mraslify %i?iq?aP'@ﬁe pigment

ultramari ne, iron blue, anthraquinon blue, fast violet

BcarlﬂéﬁwhardbeuxI&etolmhabtmamsm epezﬁﬂélﬂ@ﬁ?%@rdeaux F2X,
viol et, dioxane violet, anthraquinon violet, ch rome

H&ﬁﬁbof&éﬁﬁgﬁfﬁnbof QY 'iﬁho@gﬁ\g e rg}%@gh@ maroon

ermeral d green, ment gr éen
green gol d, aC|d green | ake, nalachlte green | ake,

"l c%ﬁipn@keg rderdammdlakei Bomhgdasnnet ldlaninalizarin
oxi de, zinc flower, lithopone, and mi xtures thereof.

Hie, cibidigsf eqpl];pr t by i ypicall 1%
by weight to6 150 by ﬁgp%%l%" BarbOACGil 3ok, gb}x%cﬁidon Sed,

we to 10% by wei ght. The col orants used in the
W%%é’i‘fm? Acht PBg’aﬁFﬁy red. (fdwames vermediop, ekenzidine orange,
mast er batch conmpound with resins. Exanple of binder
perinone orange, oil orange, cobalt blue, cerulean blue, alkali blue

lake, peacock blue lake, victoria blue lake, metal-free phthalocyanin

blue, phthalocyanin blue, fast sky blue, indanthrene blue (RS, BO),

“indigo, ultramarine, iron blue, anthraquinon blue, fast violet B,

methylviolet lake, cobalt purple, manganese violet, dioxane violet,
anthraquinon violet, chrome green, zinc green, chromium oxide,
viridian green, emerald green, pigment green B, naphthol green B,
green gold, acid green lake, malachite green lake, phthalocyanine
green, anthraguinon green, titanium oxide, zinc flower, lithopone, and
mixtures thereof. The content of colorants in the toner is typically
1% by weight to 15% by weight, and pref:erably 3% by weight to 10%
by weight.

The colorants used in the present invention may be used as a

complex masterbatch compound with resins. Example of binder
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53 resins kneaded in the course of production of the -~ — ..

mast erbatch or kneaded together with the nasterbatch
i ncl ude, besides the above-nentioned nodified

pol yester resins and unnodified polyester resins,
styrenes such as styrene pol ystyrenes,

pol y- p-chl orostyrenes, 5 and pol yvi nyl toluenes or

pol ymers of derivative substitution thereof, styrene
copol ymers such as styrene-p-chl orostyrene copol yners,

r&dinECRRca REQPH TRE E&Pl@eyHpr%odSic)ffo%n%fVﬂHthﬁ%ﬂé%Bﬁtch or
copol yners, styrene -V|nylnahthalene copol yners,

styrene nmet acryl at copoly styrene-eth
kypeagded dogs rynﬁlg stE‘f'rr oRASARIAL By Ciﬂle@e,lobegldes the
copol ynmers, styrene-octyl acrylate copolyners,

abbVyé aien tiBh sy | modHidth @oYy diiter Gepilsy Aplsunsiodi e - wilpyster
net hacryl ate copol ymers, styrene-butyl nethacrylate

copal ypers, r.ene | or onet h
SR ShEietes, SRS, S RbA Ry EER50: P § ciofostyrenes,
styrene-vi nyl net hyl - ket on copol yners,
aptlypdpeilglt mdienes 85 podpwley swfgersvatien substipntios thereof;
copol yners, styrene-acrylonitrile-indene copolyners,
n c opQl v, st
sﬁérﬁlg :cogﬁ![ %ﬁ%‘r sqdri)olg% é‘fﬁ"r?ne E%E)?‘é ng dopolymers,
ybut yl nethacrylates ponV|nyI chlorldes
gmemumpyzﬂem at eapolpmieyes hydtaners: Vl@bﬂtybwwyl @9pglymers,
pol yesters, epoxy resins, epoxy polyol resins, 20
Sﬁﬁle)ﬁ@rﬁh?ﬁﬂzﬁﬁthél@hEam &ﬁﬁ)lyﬂ‘élr)s‘w n)é'l:ylkblﬁeyﬁﬁltﬁyl acrylate
pol yacrylic resins rosins, nodified rosins, terpene
al { phatic_ or ali rocar bon resi

resin cI C
c %%f&fqré EBpedeaethvl gyt ' Hﬂlrﬁlﬂauswreaﬁfh Tacrylate

copolymers, styrene-octyl acrylate copolymers, styrene-methyl

methacrylate copolymers, styrene-ethyl methacrylate copolymers,
styrene-butyl methacrylate copolymers, styrene-o-methyl
chloromethacrylate copolymer, styrene-acrylonitrile copolymers,
styrene-vinylmethyl-keton copolymers, styrene-butadiene
copolymers, styrene-isoprene copolymers, styrene-acrylonitrile-indene
copolymers, styrene-maleic acid copolymers, and styrene-ester
maleate copolymers; polymethyl methacrylates, polybutyl
methaerylates, polyvinyl chlorides, polyvinyl acetates, polyethylenes,
polypropylenes, polyesters, epoxy resins, epoxy polyol resins,
polyurethanes, polyamides, polyvinyl butyrals, polyacrylic resins,
rosins, modified rosins, terpene resins, aliphatic or alicyclic

hydrocarbon resins, aromatic petroleum resins, chlorinated paraffins,

54
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54 and paraffin waxes. Each of these binder resins my

be used alone or in conbinationwith two or nore. The

mast er batch may be produced by applying a high

shearing force to the resins for the masterbatch and

the colorants and m xing 5 or kneading the

conponents. To inprove the interaction between the
colorants and the resins, an organic solvent may be

added thereto. Besides, a so-called flashing process

i S pref?gably enpl gyed, because in the flashing
rdRaraitiy waregak&ash ehthpsenbindernrerindimerthe usedchlone

wi t hout the necessity of drying. In the flashing

@ 1€ esmbina tiOn ol thr fd oah&fe. pPast e containing water is
m xed and kneaded with resins and an organi c sol vent

to tr fer the, col,orants to the sins _ and then to
rermvgﬁl?%én?r%qeﬁ’ﬁ&élmﬁﬁé’% E}‘é‘h‘{ ysRrlgHg a high shearing
conponents. For the m xing and kneadi ng, a high

fomeato thediesprs Sopthannhstarbatels arml thée Rotora@ts dHd bmixing
is preferably used. 1,5 (Releasing Agent) To the toner

] ' Lon, es nay, be i ncl uded
R Lo R DU R ke " PP o FE ¥R an b ast iR between the
Waxes known in the art nmay be used in the toner, and
colanante sand diheoresingl wde orpahicokelvient waxgsbes unddes thereto.
pol yet hyl ene waxes, and pol ypropyl ene 20 waxes;

B&dideshai - P FRINAAS Sliehsas ' WS Rvel
sazol waxes; and car b%ny g?ou%g)?gﬁé;%bih’ ng Qggz %ﬁcause
.t hese,, car bonyl roup- cont ai ni ng_waxes are preferabl

185&)9. ﬂ.é)%ghrbg oggsgst,h%%vet cake of c%lorants can bFEJ: directly gsed

without the necessity of drying. In the flashing process, a
colorant-water-paste containing water is mixed and kneaded with
resins and an organic solvent to transfer the colorants to the resins
and then to remove the moisture and the organic solvent components.
For the mixing and kneading, a high shearing dispersion unit such as
a triple roll mill is preferably used.

(Releasing Agent)

To the toner of the present invention, waxes may be included
together with the toner binder and the colorants. Waxes known in
the art may be used in the toner, and examples thereof include
polyolefin waxes such as polyethylene waxes, and polypropylene
waxes; long-chain hydrocarbons such as paraffin waxes, and sazol
waxes; and carbonyl group-containing waxes. Of these, carbonyl

group-containing waxes are preferably used. Examples of the
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pol yal kanoic acid esters such as carnauba waxes,
nont an waxes, trimethyl ol propane tribehenate,
pentaerythritol tetrabehenate, pentaerythritol
di acetate di behenate, glycerin behenate, and 1,
18- oct adecandi ol distearate; 5 polyal kanol esters such
as tristearyl trinellitate, and distearyl nualeate;
pol yal kanoi cam des such as ethyl ene di am ne

cakttoelye nytaup dentaimihy akaeanideinideugblesikanoic acid esters
tristearylamde trinellitate; and dial kyl ket ones such

"o pRRANR oSt o EReal oFiResd T ERERR Rl e

used. The nelting point of the wax used in the present
thibhelkenatien pentaeypilvatdlytetpdbeleiBeC, peprteteydblifol Sdi@cttate
120C, and nore preferably 60C to 90C. A wax having a

(R pai =13 4 {sql4 ti .

St POl B ekl S0nd LN A0 ERE, Kty
aving a nelting pqint nore than 160C.is liable to

pelyadeanely asters swich nas | {rigtparyl| enmeisatet gk digtearyl
melting viscosity of the wax is preferably 5cps to

mhlONSPS polyallkeasiehaiidets Vasweh at & t eFRYIaidr e &fmine
hi gher than the nelting point, and nore preferably

Ocps to 100¢ps. avi a nelting viscosit re
d#’ﬁg‘ﬁnf R1GY0cpsP? %{f{égv e FACRnhati ndt ’tSﬁ%Xqugmlde

effects of anti-hot-offset property and
trimed i ertee natudial kybdetgn gs opeh tag. difheargbkéinie. of t he

wax in.the toner is typically 0% by weight to 40% by

wei gy (giade carbonyl group-containing waxes, polyalkanoic acid
esters are preferably used. |

The melting point of the wax used in the present invention is

typically 40°C to 160°C, preferably 50°C to 120°C, and more
preferably 60°C to 90°C. A wax having a melting point less than
40°C 1s liable to negatively affect heat resistance storage stability,
and a wax having a melting point more than 160°C is liable to cause
cold offset in fixing at low temperatures. The melting viscosity of the
wax 1is preferably 5cps to 1,000cps as a measurement value at a
temperature 20°C higher than the melting point, and more preferably
10cps to 100cps. A wax having a melting viscosity more than
1,000cps 1s ineffective in enhancing the effects of anti-hot-offset

property and low-temperature fixing propérty. The content of the

wax in the toner is typically 0% by weight to 40% by weight, and
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56 preferably 3%by weight to 30%by weight. (Charge
Controlling Agent) In the. toner of the present

i nvention, a charge controlling agent can be included
in accordance with the necessity. For the 5 charge
controlling agent, those known in the art can be used,
and exanpl es thereof include nigrosine dyes,

tri phenyl met hane dyes, chrone-containing netallic
conpl ex dyes, nolybdic acid chelate pignents,

rhogam pe,_dyes, al koxy an nes, quaternary ammoni um
22 §%fyn§%%ﬁY ﬁbelgtﬁé? iBH&e Ryaveigdd. quat er nary ammoni um
salts); 10 al kyl am des, phosphoric sinple substance or

(Chpogn donthdlieef Agedt)ngst en sinpl e substance or
conpounds thereof, fluorine activator, salicylic acid

nmetal l{c salts, an alicylic acid derivative netallic
salts. i%p@&??%%h 3 aé‘?(é?‘%ﬂsﬁgt JVEREIGy N r Sh3%gsy controlling
agents include 15 Bontron 03 being a nigrosine dye,

agent wanPbslindudgdaimuaicerdange withophemé&ldsity. For the
Bontron S-34 being a netal -containing azo dyes,

0 -hei a [ i d tal conpl ex,
BRAL00 R AE I IZBRARSL o 98P By RTRLEE and
and Bontron E-89 being a phenol condensate
exameler tiheseohynchudentnighesine adyead dsiphesy  n2@ Hark )dyes,
TP-302 and TP-415 bei ng a quaternary anmmoni um salt

mma%mamng ORI RX 1l6gdegaya | £ ).
Copy Charge PSY VP2038 gé?ﬁaag g%§¥éHﬁggﬁgéﬁ%ﬁ§%QHﬁhehnm

salt, Co ue. i
plgments,p%/ho%amme dyes, alkoxy amines, quaternary ammonium

salts (including fluorine-modified quaternary ammonium salts);
alkylamides, phosphoric simple substance or compounds thereof,
tungsten simple substance or compounds thereof, fluorine activator,
salicylic acid metallic salts, and salicylic acid derivative metallic
salts.

Specifically, examples of the controlling agents include
Bontron 03 being a nigrosine dye, Bontron P-51 being a quaternary
ammonium salt, Bontron S-34 being a metal-containing azo dyes,
Bontron E-82 being an oxynaphthoic acid metal complex, Bontron
E-84 being a salicylic acid metal complex, and Bontron E-89 being a
phenol condensate (manufactured by Orient Chemical Industries,
Ltd.); TP-302 and TP-415 being a quaternary ammonium salt
molybdenum metal complex (by Hodogaya Chemical Co.); Copy

Charge PSY VP2038 being a quaternary ammonium salt, Copy Blue

o'f
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757 PR being'a'tribhehylnethane derivatrVe;'ahd Cbby"h"n&thMmmmw

Charge NEG VP2036 and Copy Charge NX VP434 being a
qguat ernary anmmoni um salt (by Hoechst Corporation);

LRA- 901, and LR-147 being a boron netal conplex (by
Japan Carlit Co., Ltd.); copper phthal ocyanine, 5

peryl ene, qui nacridone, azo pignents, and other

hi gh-nol ecul ar mass conpounds having a functiona

roup such as sulfonic acid group, carboxyl group,
ghdledrugt arirapheapimeibans aderivihzeanaoudt Copyt Rhaoigar NEG
controlling agent used in the present invention is

v@ez@remﬁadcgg,ge LR Rrxtm mg d&% atér%dﬂpﬁgﬁmonmm

resin, prese sence S useé
accordance with the nec ssrtz and the t oner

sphtodiycHosshat (Grom dragiondi AR A0 1.dasdekBr b7 fredngsa boron

and is not limted uniformy, however, preferably,

me@hRidopleg @RP JRFals Curlmeraht Led )t t&eppb? At KBSk Panine,

the charge controllrng agent is used in the range

mOl arts t to 15 10 parts by and
SDBr e‘l'glv‘?& &‘?g’?ﬁt O RhgRentgm EFP(% rs\ﬁ\ﬁﬁg Wé’il'@‘rﬂlar

to 5 parts by wei ght. Wen the usage anmount of the
mei3ar gemeontndel hiangngoe funicsiomilegib@y shithparst subfonic acid
wei ght, charge property of the toner is exceedingly

e i.ch reduce ect of the ri rily used
Al eantigssT sF il SRRy 4Rl TBy Slci Ton
force to devel oping rollers increases, resultrng in
| essehbd afdowtbidfi tie ofhatge daevmr@lﬁmg amgentedigeed in the
i mage density. The charge controlling agent may be

pAiR3R! Y80 ANEndiisPAE8SGnidkd NBepending on the type of the
binder resin, presence or absence of additives used in accordance
with the necessity, and the toner production method including the
dispersion process and is not limited uniformly, however, preferably,
relative to 100 parts by weight of the binder resin, the charge
controlling agent is used in the range from 0.1 parts by weight to
10 parts by weight, and more preferably in the range from 0.2 parts
by weight to 5 parts by weight. When the usage amount of the
charge controlling agent is more than 10 parts by weight, charge
property of the toner is exceedingly large, which reduces the effect
of the primarily used charge controlling agent, and electrostatic
suction force to developing rollers increases, resulting in lessened
flowability of the developer and reduced image density. The

charge controlling agent may be dissolved and dispersed in the
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resins. The charge controlling agent may al so be
directly added to the organic solvent at the time of
di ssol ving and di spersing the toner material. In
addition, the charge controlling agent may be added
and fixed 5 onto surfaces of toner particles after
produci ng the toner particles. (Resin Fine Particles)
In the present invention, resin fine particles may be

i ncluded in the toner teri,als in agcorgdance with the
é)ceé's&?’i‘f.naITﬁgt‘?re 'q‘?aﬁgﬂg b‘a?tﬁﬂéﬁé%ﬁ}a&cgeae cBe§igee The
preferably have a glass 10 transition tenperature (Tg)

diariRCcomtrbilifgangeat weighilsavry doectiphddedato Whe PHeanic
of 9,000 to 200, 000. As descri bed above, when the

I tf.  tion t erature (T | ess )
ARG 4B, B DA h b T TS Bholbg it tomffraterial
| ess than 9,000, storage stability of the toner
ke gdslition, \ithiec hh 8 vge o1 ol g gdmnti meyl bestddadeand fixed
the i mage devel oping unit. Wen the toner has a gl ass

dmn%uﬂie@s be &mﬁéﬁﬁa%ﬁciégbfﬂ@‘%@ﬁmn&% té)gx%fy&g%x:t?cles.

wei ght average nol ecul ar wel g nore than
hesiyeness of the resin fine particles to fixing
e ]%S/HIF@ arfigleshpai red, which increases |ower |init
fixing tenperature. 20 It is nore preferable that the
resi ddal e i préferthanvesitivd i nesiRafic! ﬁﬁrﬁi@lés?e%aag(y be
. 0

toner particles is control led within the range o
iitf)léll\rl\@és ri%lhglﬁe %'og%rb%a%irgﬁts'inwé%goxt' aencreesv‘iri(tj:ﬂailzh(g a]ieic%ssity.
The resin fine particles to be used more preferably have a glass
transition temperature (Tg) of 40°C to 100°C and a weight average
molecular weight of 9,000 to 200,000. As described above, when
the tomer has a glass transition temperature (Tg) less than 40°C,
and/or a weight average molecular weight less than 9,000, storage
stability of the toner degrades, which causes blocking during
storage in the image developipg unit. When the toner has a glass
transition temperature (Tg) more than 100°C, and/or a weight
average molecular weight more than 200,000, adhesiveness of the
resin fine particles to fixing paper sheets is impaired, which
Increases lower limit fixing temperature.

It is more preferable that the residual ratio of the resin fine

particles to the toner particles is controlled within the range of 0.5%

by weight to 5.0% by weight. When the residual ratio is less than
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59 is 0.5%by weight, storage stability of the toner -

Wiixs

preferably used, however, there is no limitation on it.
used, provided that the resin can form an aqueous dispersion product,

Examples of the resin fine particles include vinyl resins, polyurethane
resins, epoxy resins, polyester resins, polyamide resins, polyimide
resins, silicon resins, phenol resins, polycarbonate resins, melamine

resins, urea resins, aniline resins, ionomer resins, and polycarbonate

degrades, and bl ocking occurs in the inmage devel opi ng
unit during storage. Wien the residual anmount of the
resin fine particles in the toner particles is nore
than 0.5% by weight, the resin fine particles inhibit
exudation of 5 wax, and effect of rel easing property
of the wax cannot be obtained, and offset occurs. As
for the residual ratio of the resin fine particles,
Ot8%¢ by whiphtcstozhlze istbaldyeof ohé RenéLderradi®€ and blocking
particles, not attributable to toner particles, is
anal yzed using a pyrol.ysis gas..chromat ographic mass
ol B nie s Hlafe P HhEe BT a ARt i, SRBEPosi N e dhe
particles can be calculated and determ ned fromthe
rgpdkeatll saneantfoft the remal finedpavtisteanoe thEotordreparticles is
detector, a mass spectroneter is preferably used,
[, | S: Wy ' R r.45he resi
ROIHE QPR 1 Wi, thEckE lethrlled Binfi ek fhfion of
used, provided that the resin can form an aqueous
p@ﬁpéﬁercb b dgdeasing rpirapeatyned| thet waxr emsimat hadbbtained,
thernosetting resins may be used. Exanples of the

ah89Yfhsekigepuprticl es include vinyl resins,
pol yur et hane resins, epoxy resins, polyester resins,

pol yam de resins, lyimde resjns, silicon resins,
phenof*sr g%’i ré’,e' ﬁ&ﬁ{;ﬁhﬁbc?ﬁé‘loe qfe§$‘i’|s¥'es#€l s gpandicles, the
resins, urea resins, aniline resins, iononer resins,

salwtapek waribenabke té ehenssikdihe @hartftbss H@ShRTiBEAbIE to

used al one or in conbinati on of

toner particles, i1s analyzed using a pyrolysis gas chromatographic
mass spectrometer, and the residual ratio of the resin fine particles
can be calculated and determined from the peaked area of the

analyzed substance. For the detector, a mass spectrometer is

For the resin fine particles, resins known in the art may be

and thermoplastic resins and thermosetting resins may be used.

resins. Each of these resins may be used alone or in combination of

two or more. Of these resins, vinyl resins, polyurethane resins,
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two or nore. O these resins, vinyl resins,

pol yur et hane resins, 60 epoxy resins, polyester
resins, or resins conbined thereof are preferably
used fromthe perspective that an aqueous di spersion
product of resin particles forned in a mcroscopically
spherical shape is easily obtained. 5 Exanples of the
vinyl resins include polynmers of nonopolynerized

Vi nyl nononers or copol ynerized vinyl nononers such

yl ter. restns, .
@?mr:ﬁe ut a(ruﬁl? 51%)3@&2-0 pllo in%r 2) Iee%% 80) ac??PP&ed thereof are
acrd acryllc ester polyners, styrene acrylonitrile
R’Eﬁf@?@b’lﬁ r ysedt fropethgl E‘B@P&thﬁeahhg!ﬁ réamleaquébus dispersion
copol ynmers, and styrene-(neth)acrylic acid copolyners.

R dRRR Flrelin %arﬂ—i@[\?ﬁr fRIMAE T ol 199(%[00??1&(1&; Egﬁggg Pape

prepared by the foll ow ng rretho

% ng ol. c rboxylic acid (2) are heated at
aR Tom 150C to 280C in the presence of an

esterification 15 catal yst known in the art such as

t et r altkoonyled anst e thpd byl yidesins 0%indRfdeM tfolymers of
reduci ng pressure in accordance with the necessryy to

AT L ob et R A 5P o

gr oup- cont ai n| ng pol yester is reacted wth

swhyi ascyabtyarese(@etdacedper asters fesim, 408 ytrend 4G adfene
20 thereby obtain an isocyanate-containing prepolynmer

opb C?rurﬁeégé’ %yt Oﬁﬁétlgacimc PresgRy- VRt on.Gap be polymers,

styrene-acrylonitrile copolymers, styrene-maleic acid anhydride
copolymers, and styrene-(meth)acrylic acid copolymers.
(Preparation of Toner Binder)

T toner binder can be prepared by the following method and
the like. Polyol (1) and polycarboxylic acid (2) are heated at
temperatures from 150°C to 280°C in the presence of an esterification
catalyst known in the art such as tetrabutoxytitanate and dibutyltin
oxides with reducing pressure in accordance with the necessity to
remove produced water to thereby obtain a hydroxyl group-containing
polyester. Next, the hydroxyl group-containing polyester is reacted
with polyisocyanate (8) at temperatures from 40°C to 140°C to
thereby obtain an isocyanate-containing prepolymer (A).

A dry toner or the present invention can be produced by the

following method, however, it will be understood that the present

ol
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‘fol lowing nethod, however, it will be understood that .

the present 61 invention is not construed as being
limted thereto. (Method for producing a toner in an
aqueous nedium In the present invention, the resin
fine particles are prelimnarily added to an aqueous
phase for use. Water used for the 5 agqueous phase nay
be water alone, or a water-m scible solvent nay al so
be used in conbination with water. Exanples of the
1wed e miis giolh lcensttuesng s bethgitlenabd dhekstosuch as

met hanol , isopropanol, and ethylene glycol;

T s i

acetone, and 10 nethyl ethyl ketone. As for the t oner
parti Enedhef presepiedanentionenthen,resiuli fper spenticles are
whi ch contains an i socyanate group -containing

pPEBRALY Ry ddNed £ 5501 ﬂpﬁa%?@ Gde] NVALQ GV for the

solvent is reacted with am nes I n an aqueous

phase. A filter cake is optained fromthe obtained 15
aBHap e Mooty §e HAtPTa2lqnferarde Eakpomacible spkent may
and made to adhere on the filter cake to thereby

abddt abe teedr iparédmbasatidn tWith watdWd, Eka$ples of the
preferable that other resin binder corrponents such as

wATET Ryi=Efe Pl BRTaHE MitpaR e RS Rt gfFobFopanol,

am nes. The weight ratio 20 between a nodifi ed
apdlgtbyiene glycobndimethgdidiresimpdé yedrahydrofuras, Cellosolves

preferably 5/95 to 80/20. For a nethod for stably
shO M hyl cellosolve; and lower ketones such as acetone, and
methyl ethyl ketone.

As for the toner particles of the present invention, a dispersion

which contains an i1socyanate group-containing prepolymer (A)
dissolved or dispersed in an organic solvent is reacted with amines
(B) in an aqueous phase. A filter cake is obtained from the obtained
emulsified slurry, and a fluoride compound is mixed to and made to
adhere on the filter cake to thereby obtain toner particles. In this
method, it is preferable that other resin binder components such as
waxes, colorants, and unmodified polyester are mixed during the
reaction between the dispersion and amines. The weight ratio
between a modified polyester (i) and unmodified polyester (i) is

preferably 5/95 to 80/20. TFor a method for stably forming a

dispersion containing the polyester prepolymer (A) in the aqueous
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. sol vent en t Xt f the toner rmterl al s
e ufﬁda%g?g‘ EO H‘Hg%h Lﬂ!i‘hég’eg £85hesiandpelys éel. thenabove

-dlsper3|on contalnlng the polyester prepolyner (pg ,ﬁ“'“*“

t he aqueous 62 phase, for exanple, there i's a nethod

in which a conposition of toner initial materials
cont ai ni ng pol yester prepolynmer (A) dissolved or

di spersed in an organic solvent is added to the

aqueous phase, and the mxture is dispersed by

appl ying a shearing force thereto. 5 In addition, for

t he toner of the present invention, it is preferable
tget nventlo b{ mell-knomn resin_hinders, for

BRanp or 9’&%9 poieyees & methed dncwhich atmn@lpv@mwaétoner
resins, and polyol resins are used as the toner -

paindr mdﬂ@rizﬂs Sc@esgnirsg Pdlgestert prépélyatay e(A) n&fs%glved or
resin blnder conponents are mxed along with

ponent s  su S.CO nts o fornttoner
AR SRR P Eie STt s Adaata shiiasieaus Rhgse, and
nade to adhere on the toner particles. The pol yester
Pre pukywen iy dispersabby eppdying apdreaeihd fored thekgayi C
sol vent nmay be m xed with other toner conponents such

as Coppr 0 b |.easi ng_agent, . .

contrgilrlpléh%mzlgoéﬁt k@]{ 2'% gn B%Jlﬁ%m%éfl &d p% g%e%é,tlglrve%g]ﬁ”n 1t 1s

é{eferred to as toner initial naterlals) when t he
efprplle dhatcomyenstonallyawedyboown s dyindonevar, exiample,

is preferable that the polyester prepolynmer (A is
wingl ipdlyael rgstis<egeh We sty tdife HORGARe Pé§1h§| aHﬂtr}ﬁflkgf Pesins

the m xture is dissol ved or di spérsed

the present invention, other toner initial materials
moted, aesin binder components are mixed along with other tomer

components such as colorants to form toner particles, and a fluoride

compound is mixed to and made to adhere on the toner particles.

The polyester prepolymer (A) dissolved or dispersed in an
organic solvent may be mixed with other toner components such as

colorants, colored masterbatch, releasing agent, controlling agent,

and unmodified polyester resin (referred to as toner initial materials)
when the dispersion is formed in an aqueous phase, however, it is
preferable that the polyester prepolymer (A) is preliminarily mixed
with the foner initial materials, the mixture is dissolved or dispersed
in an organic solvent, and then the mixture of the toner materials is
added to an aqueous phase to be dispersed.

In the present invention, other toner initial materials such as

colorants, releasing agent, and controlling agent are not necessarily
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colorants, releasing agent, and controlling agent are

not necessarily 63 a,: mxed when toner particles are

formed i n an agueous phase, and after the toner

particles are formed, other toner initial materials

may be added the toner particles. For exanple,

particles not containing colorants are forned, and

then colorants may be added to the 5 particles by a

dyei ng net hod known in the art. The di spersi on nethod

mliea%hpﬁlrthh@y?%&mléé Abd ﬁﬁwm@tﬂ@n%@@aqﬁ@ﬁ@ﬁhh@@,%nd after

di spersing uni be used. Exanples of

dIS ersin its |n | ude, a | ow speed- sh r di spersin
,t?)neré pa%:tgﬂes AT&e rnge(dea(pt rs’gg}@l ,xpat%ga[s ngy be

frlctlon di spersing unit, a 10 high-pressure-jet

adidefetlsd NGneri pareiblewl t rEﬁﬁ@)&xﬂpIﬁweﬁ&tﬂi@Ie@nhbt coNtBiMing
them a high- speed- shear dispersing unit is

referable i rms_qf .{he capability of ,controlling
oBloFaRt eth dvemisit opnindbeg ERERaRER Fiam B ddF doffin the
When a hi gh- speed- shear dispersing unit is used,
pah&clest ot aoiyapgeﬂetlm&hhowa:r td the art.y |imted,
however, 15 it is typically 1,000rpmto 30,000rpm and
pr ef e I 0 I 1,Qn
IS no ga?i |cu?%rp%f3 ‘%qa 89{ g{ﬂrt &qaﬂygatc eﬁ %ﬂd.rethe
is employed, it is typlcally O 1 mnute to 5 mnutes
cameenfiepak sdispersimgeruniie e may t hpi awelly 0Exampbsc of the
under pressures, and preferably 40C to 98C The
dijép%%{rfg oRnf} taiMedat lH eldv§ speeleitalire diRpbesiRicON@hit, a

hat” t he viscosity of th

high-speed-shear dispersing unit, a friction dispersing unit, a
high-pressure-jet dispersing wunit, an ultrasonic dispersing unit.
Among them, a high-speed-shear diépersing unit is preferable in
terms of the capability of controlling particle diameter of the
dispersion from 2pm to 20pm. When a high-speed-shear dispersing
unit is used, the rotation speed is not particularly limited, however,
1t is typically 1,000rpm to 30,000rpm, and preferably 5,000rpm to
20,000rpm. The dispersion time is not particularly limited, and
when a batch method 1s empioyed, it 1s typically 0.1 minute to 5

minutes. The dispersion temperature is typically 0°C to 150°C

~under pressures, and preferably 40°C to 98°C. The dispersion

temperature is preferable to be higher in that the viscosity of the
dispersion containing the prepolymer (A) is low, and the dispersion

is easily dispersed.
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di spersion éoﬁtainihgwthé'pfébbiyhéf (10 fs‘{oﬁA'éﬁasﬂhhddbﬁ

the dispersion is easily dispersed. 64 The anount of

t he agueous phase to be used relative to 100 parts of
the toner conposition containing the polyester

prepolymer (A) is typically 50 parts by weight to

2,000 parts by weight, and preferably 100 parts by

wei ght to 1,000 parts by weight. Wen the 5 usage

anmount of the aqueous nmediumis |ess than 50 parts by

wei ght, di spersed conditions of the toner conposition

i s poofl heamaoundred theagusioss hhasn godoueddt miativedto 100
particle diameter cannot be obtained. Wen the usage

BHPHNLS kRe MR rt MAApEsitiith E@ﬁ%&irﬁﬁg YRl %ﬁ%};/e%:tear if%repolymer

costly. In addition, a dispersing agent
@;ﬁf.erabl_g%lmged i n accordance with the necessity in

af yg! riPane aveighd & Z08Pspartsubyoresght, and
the dispersed particles and to stabilize the
prefeenbBd1pargdbasy wedghtlité 1S000 39D wetSRE f When the

emul sifying and dispersing an oil phase in which the

conposit j is dispersed,.in the, 15 ue
BRAEL FRHURY bf dhot FasRRR i o dest, Bkt T parts by
such as al kyl benzene sul phonates, a-olefin
wel piio nditsper sedh d:optdasipher o £ thestoares; cempiositien is poor, and
surfactants of am ne salts such as al kyl am ne salts,

! ' | ' ' yamine fatt
B PhERURS etk A5H ASERKGLN SRureBAAIAS oot be
surfactants_ of 20 quaternary amonium salts such as

ebtained; eV hgr hhaowsags amount is more than 2,000 parts by
welght, it is costly. In addition, a dispersing agent may be
preferably used in accordance with the necessity in order to
sharpen the particle size distribution of the dispersed particles and
to stabilize the dispersed particles.

For dispersing agents used for emulsifying and dispersing
an o1l phase in which the toner composition is dispersed in the
aqueous phase, there are, for example, anionic surfactants such as
alkylbenzene sulphonates, o-olefin sulphonates, and phosphoric
esters; cationic surfactants of amine salts such as alkyl amine salts,
aminoalcohol fatty acid derivatives, polyamine fatty acid
derivatives, and imidazolines, and cationic surfactants of
quaternary ammonium salts such as alkyltrimethyl ammonium
salts, dialkyldimethyl ammonium salts, alkyldimethyl benzyl

ammonium salts, pyridinium salts, alkyl isoquinolinium salts, and
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salts, dial kyl di nethyl anmonium salts, alkyldinethyl -

benzyl ammonium salts, pyridiniumsalts, alkyl

i soqui noliniumsalts, and 65 benzethonium chl ori des;
noni oni ¢ surfactants such as fatty am de derivatives,
and pol yval ent al cohol derivatives; for exanple,

al ani ne, dedecyl di (am noet hyl ) gl yci ne,

di (octyl am noet hyl ) gl yci ne; and anphoteric

surfactants such as N-al kyl-N, N-dinmethyl 5 anmmoni um
bbetat enivmr ¢hleriddsy mshivgia sunfheimyst shelviaxg fatty amide
fluoroal kyl group, it is possible to enulsify and

et il i nt ion |
dgi‘%%eti‘;‘(es(:}xtq1 ?%%elp(ﬁg@g@lntarr%lﬁtﬂp 5 her g‘fatwi’gr effé) re%lXample
exanpl es of the anionic surfactant having

alaniorepadeylecyblifpmg poﬁr]mlﬁgibcmﬂuordlétbdtyﬂamanbet&wﬂbglycme,

acid having 2 tol O carbon atonms or netallic salts

ahhefSHI hétiespdi 4 fz&%ﬁ%ltg g%q;a%sut\f-gmﬁgmt i Enethyl
SO |um3 {onega- f uor oa

Cl)oxy}-1-alkyl (C3 to C4) sul fonate, sodium 3-tone
agHRPPYEolekaIAGy| (C6 to C8)- N-et hyl ami no} 15 - 1- prop
anesul fonate, fluoroal kyl (Cl1l to C20) carboxylic acid

or neuthé€ WBaubngd Aenadhet 60 ﬁhugi%al b Salkly® oedd), it

carboxylic acid or netallic salts thereof,

fl Kk to,C | i d talli
i€hp bR EF eor ity Rdatiseetan B b APaSadnto dhe: hanol
am de,

didperepn liguid-witdr ax eetthyiebe sihhaldraonotiandeheréofe
am de, 20 perfluoroal kyl (Co to C o)sul foneam de

P95%¥Lﬁré%5}/ésam YMonic surfactant having a fluoroalkyl

group include fluoroalkyl carboxylic acid having 2 t010 carbon
atoms or metallic salts thereof, disodium
perfluorooctanesulfonylglutamate, sodium-3-{omega-fluoroalkyl (Cg
to Cip)oxy}-1-alkyl(C3 to C4) sulfonate,
Sodium'3-{omega-ﬂuogoalkanoyl(cs to Cg)-N-ethylamino}
-1-propanesulfonate, fluoroalkyl(Cy; to Cso) carboxylic acid or
metallic salts thereof, perfluoroalkyl(C; to C13) carboxylic acid or
metallic salts thereof, perfluoroalkyl(Cs to Ci2) sulfonic acid or
metallic salts thereof, perfluorooctanesulfonic acid diethanol amide,
N-propyl-N-(2-hydroxyethylperfluorooctanesulfone amide,
perfluoroalkyl(Cs to Cio)sulfoneamide propyltrimethylammonium
salts, a salt of perfluoroalkyl (Cs to C19)-N-ethylsulfonyl glycine,

monoperfluoroalkyl(Cg to Cig)ethylphosphate.
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“ éalts, a sél.t .o._f- perfluoroal kyl (C6 to

A oy-N-et hyl sul fonyl glycine, nonoperfluoroalkyl (C6
to C16) et hyl phosphate. 66 Exanples of the comercially
avai | abl e surfactants having a fluoroal kyl group are
Surflon 5-111, 5-112 and 5-113 (manufactured by Asahi
dass Co.); Frorard FG93, FC-95 FC-98 and FC 129
(manuf actured by Sumitono 3M Ltd.); Unidyne DS-101 and

DS-102 5 (manufactured by Daikin Industries, Ltd.);
F-113, F-191, F-812 and F- 833

Megaf 0, F-120,
(rmnuf c’,‘taEF}é'& e ermmeraaly sinildplenseefpstantschiying a
ECTOP EF- 102, 103 104, 105, 112, 123A, 123B, 306A,

ﬂﬂbroam;mmu%oéré Safoac syl ed @mﬁogﬁa%mﬁ?aomgﬁﬁfactured
); Futargent F-100 and F150 (manufactured by Neos

gﬁm%ﬁés%”@ﬂﬁa ﬁs%rh@fc@“ °%ﬁ§ﬁupﬁ§f§>§3§% HRE125°

having a fluoroal kyl group, aliphatic quaternary
% actugadtlsy Swohitasn@eM e DU kydyiEHS-A01 and DS-102
G o) sul f oneam de propyltrinmethyl anmoni um salt,

J Ohirde
i LT TR B D N R
he commercial ly avail abl e products thereof are
%U}'r]fa dh 1913 31 81l 2eamad dt-B38elan ay ufscetivire @ tas Dainippon Ink and
Frorard FC 135 (nmanufactured by Sum tono 3M Ltd.),

e I I S
O shoe PnE0R ECTI e unet o 1B 4B, IO 10

AR abd et S maﬁﬁh@@lsgﬁsbs’cﬁ%ﬁmﬁ%pggu%éiap )

Futargent F-100 and F150 (manufactured by Neos Co.).

Examples of the cationic surfactants include primary,
secondary or secondary aliphatic amines having a fluoroalkyl group,
aliphatic quaternary ammonium salts such as perﬂuoroélkyl (Cs to
Cio)sulfoneamide propyltrimethylammonium salt, benzalkonium
salt, benzetonium chloride, pyridinium salt, and imidazolinium salt.
Specific examples of the commercially available products thereof
are Surflon S-121 (manufac‘tured by Asahi Glass Co.), Frorard
FC-135 (manufactured by Sumitomo 3M Ltd.), Unidyne DS-202
(manufactured by Daikin Industries, Ltd.), Megaface F-150 and
F-824 (manufactured by Dainippon Ink and Chemicals, Inc.), Ectop
EF-132 (manufactured by Tohchem Products Co.), and Futargent
F-300 (manufactured by Neos Co.).

It is also possible to use water-insoluble inorganic
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F-300 (manufactured by Neos Co.). It is also possible

to use water-insoluble inorganic 67 dispersants such
as cal ci um phosphat es, cal ci um carbonates, titanium
oxi des, colloidal silicas, and hydroxyl apatites. In
addition, polyneric protective colloids nmay be used to
stabilize the dispersed droplets. Exanples of the
polynmeric 5 protective colloids include acids such as
acrylic acids, nethacrylic acids, a-cyanoacrylic
dagpersangs éwilo%fﬁﬁkéldw plogphates, cadebHnccarhonades,
crotonic acids, fumaric acids, naleic acids, and

titaheih oritBsdicbiesdal Sidasaand hyBAGHEN SphaYedd a
hydroxyl group such as |I-hydroxyethyl acrylate,

(3-hydroxyet hyl nmethacrylate, 1Q 3-hydroxypropy
acryl g’f‘e?é{gl-tﬁ%’r 6’5??/-‘6?36’5 RRALRGIAYE | ﬁ%/]g?l § may’be used to
y- hydr oxypropyl acrylate, y-hydroxypropyl acrylate,

stalkwifizer aoh2- hddpexypd odybphasy! atBxamples of the polymeric

3-chl oro- 2- hydroxypropyl nmethacryl ate, diethylene
: 3.4 I I |- - .
p?%%eccﬂw{{ggfﬂ?ﬁg% é}?élgﬂde Iag}rﬂ:y <GOR9 )%%5yg,c %ﬁ:lggerqlﬁt}i%cryhc

one ycerin norioac
-nmononet hacryl ate, N-nethylol acrylam do, and
apideet ioy cpanoaetiacr gbiks, de-cyangimedhaohiplis acidst atsconic
with vinyl alcohols such as vinyl nethyl ethers,

a¥idyy! cRitiic ehBRIS. raRthrik NYLidY Owé\le‘g&h%ﬁis Ohnd maleic

esters of vinyl alcohol and a cénmpoun having a

AB PSP st Ee R PO Qo ¥im 26 i Essiarpvnach as
or net hyl ol conpounds thereof such as acryl

B-hydroxyethyl acrylate, B-hydroxyethyl methacrylate,
B-hydroxypropyl acrylate, B-hydroxypropyl methacrylate,
v-hydroxypropyl acrylate, v-hydroxypropyl acrylate,
3-chloro-2-hydroxypropyl acrylate, 3-chloro-2-hydroxypropyl
methacrylate, diethyleneglycol monoacrylate, diethyleneglycol
monomethacrylate, glycerin monoacrylate, glycerin
monomethacrylate, N-methylol acrylamido, and N-methylol
methacrylamide; vinyl alcohols or esters with ‘Vinyl alcohols such as
vinyl methyl ethers, vinyl ethyl ethers, and viﬁyl propyl ethers; or
esters of vinyl alcohol and a compound having a carboxyl group
such as vinyl acetates, vinyl propionates, and Vinjrl butyrates;
amide compounds or methylol compounds thereof such as acryl

amides, methacryl amidse, diacetone acrylic amide acids, or

methylols thereof; chlorides such as acrylic chlorides, and

68
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anmi des, nethacryl amidse, diacet one acr yli c amide 7

acids, or nethylols thereof; chlorides such as

acrylic chlorides, and 68 nethacrylic chloride;

honopol ymers or copol ynmers having a nitrogen atom or

het erocyclic ring thereof such as vinyl pyridines,

vinyl pyrrolidone, vinyl imdazole, and ethyl ene

i mne; polyoxyethylenes such as pol yoxyet hyl ene,

pol yoxypropyl ene, 5 pol yoxyet hyl ene al kyl am ne,

pol yoxypr opyl ene al kyl am ne, pol yoxyet hyl ene

mathagnyde, qidpysley privpyimergnaitsy | am depolymers having a
pol yoxyet hyl ene nonyl phenyl et her, pol yoxyet hyl ene

ha hedah vet by t ryi ..
e R R n R U eT Y s W] s,
cel l.ul oses sych as nethyl . 1o cellul ose, hydroxyet hyl

FE Ly d&Vé”,rOg}H&nﬁydr B opyridegoles ostnd Wiephulengs imine;

such as cal ci um phosphat e or al kal i ne-sol ubl e

poliskgackylenhegsedudh aadli Spslyek9BtEy R | Zﬁél’yo%?ggbb'ﬂene,

phosphate is dissolved by effect of acids suc

hydr ochl.ori c acid,and then washed wth ter or .
%%%8%58&%’1186’3‘? an aéﬁg %Y thé’r"i’é?/xﬂé‘i?é\y epg| cj akkylagnine,
phosphate fromfine particles. Wen dispersing agents

polyousethyleimey neslkpiamedd, t o podyeiypropylensf acatkPhmide,
the toner particles, however, it is preferred that the

T SHEEE NG A
perspective of charge 20 property of the toner.
lauryﬁ)phenylether, polyoxyethylene stearylarylphenyl ester, and
polyoxyethylene nonylphenyl ester, and celluloses such as methyl
cellulose, hydroxyethyl cellulose, and hydroxypropyl cellulose.

When acids such as calcium phosphate or alkaline-soluble
substance is used as a dispersion stabilizer, calcium phosphate is
dissolved by effect of acids such as hydrochloric acid and then washed
with water or decomposed by an enzyme to thereby remove calcium
phosphate from fine particles.

When dispersing agents are used, they may be left to remain
on surfaces of the toner particles, however, it is preferred that the
dispersing agents be washed and removed after the elongation
and/or cross-linking reaction from the perspective of charge
property of the toner. ‘

The reaction time for elongation and/or cross-linking is

selected depending on reactivity in accordance with the

69

A A S 2 SRR N T L LR L LT D a5 R0 L 0 AT 4 T4 4 em 8 e 0ottt 4



10

15

20

The reaction tinme for el ongation and/or cross-Ilinking:
is selected depending on reactivity in accordance
with the 69 conbination of the structure of the

i socyanate group contained in the polyester

prepolynmer (A) and am nes (B), however, the reaction
time is typically 10 mnutes to 40 hours, and
preferably 2 hours to 24 hours. The reaction
tenperature is typically OC to 150C, and 5 preferably

cébihatidCof Chieventtictnad dfatled isdSyarmtebgraspe tontained in
accordance with the necessity, and specific exanples

her eof .include, dibu tin |aurat and dioctyltin .
thd Folpbstet PievalantAl bl #2468 TB) BPrsivRRthé action
obtai ned enul sified dispersion, it is possible to
tienplisytypicainod nmoatiestot #@ leontis; eand @refestaddy i% hours to
rai sed gradually so as to conpletely evaporate and

t r [ ' hef §o o
2B, PP OAR Rl PSR L 5RIIET 2 4 150, and
enul sified dispersion in dry atnosphere and

peolepprble40Cetov88the arsrenticorlisptalys§annaysbevesad in

inthe droplets to formtoner fine particles to

a bR IRRNON AROTIRE 103885ty 4RTRNRcIE cREHANES tHeSBES Hhdldde
agents at the sane tinme. For the dry atnosphere into

ich the emul sified dispersion js sprayed, heated
dﬁggéat?ﬁ Gradep e ﬁ@ﬁé?i?“ﬁ?V?ogen gas, carbon
di oxi de gas, conbustion gas, and the |ike, or various
fl owsTorresidenthe higairdd @ilveatiesat thesbthdhed enbalsified

the boiling point of a specific 20 sol vent having the
dpsip%t}:gic'otn,b&i llSI %s@%l@t t& %Dngglotyh% Sﬁ%t\ﬁ%ﬁt tn 3 fich the entire
system is raised gradually so as to completely evaporate and
remove the organic solvent in the droplets. Alternatively, it is also
possible to spray the emulsified dispersion in dry atmosphere and
completely remove the water-insocluble organic solvent in the
droplets to form toner fine particles to thereby evaporate and
remove the aqueous dispersing agents at the same time. For the
dry atmosphere into which the emulsified dispersion is sprayed,
heated gases yielded by heating air, nitrogen gas, carbon dioxide
gas, combustion gas, and the like, or varicus flows or streams
heated at temperatures higher than the boiling point of a specific
solvent having the highest boiling point among the solvents are

typically used. It is possible to obtain a satisfactory and desired

quality of toner in a short time process using a spray dryer, a belt
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typicallyﬂuééd. It“fé poséibié tb'dﬁfafh‘é

satisfactory and desired quality of toner in a short
time process using a spray dryer, a belt 70 dryer, a
rotary kiln, or the like. Alternatively, as a nethod
for removing the organic solvent fromthe enulsified
di spersion, it is also possible to insufflate air to
the emul sified dispersion using a rotary evaporator or
the like. s Thereafter, the toner particles are
&oarsely sepani;ed b means of a centrifuge, washed
el Rekary kidmkor the llepeatedly dried in a hot-air
dryer, and finally a fluoride conpound is nmade to

adher eADRrahtclew £ald Yo AWWAdES: Lém%%ﬁgaﬁ% gmf%iﬂlg solvent

toner particles in an aqueous sol vent
| uorj de co und,.di spersed, 10 therein_(preferably )
ar 518? a?ﬁlﬁ‘!@g‘ﬁaa‘i‘ﬁi’ﬁgs% af ys agﬁfd Pf)ﬁ%lrb(le dapsuidate gir to
a renoval of the organic solvent and drying to thereby

izt ennml st dbsyseer spat tisChg s TR PRIPIrelt6s o%ithe like.
distribution of toner particles is wde, and the

t oner ' shed and.,dried in a condition

wher e ?ES étah%eeelf’)a@g?ecqlgglegi %@r cle% i B ic8ﬁr?‘§yh‘§@835§t‘?dt by
is, the toner particles can be classified into a
mesnpcef pacanigifngs, 7eadhedrinbat vashiagdale apdridpdatedly
size distribution can be narrowed. In the operation of

. W Vi B o , i i :
sS04 Loy one s LR A ARG, SR

sgl ution by using cycl one, 20 a decanter, and )
e PR §E%§‘r“é&‘ﬁ¥.b@n%r‘i§e§uﬁf@ﬁ% op el toer particles

in an agueous solvent tank with a fluoride compound dispersed
therein (preferably surfactant'containing water), and then
subjected to a removal of the organic solvent and drying to thereby
obtain toner base particles.

When particles size distribution of toner particles is wide,

- and the toner particles are washed and dried in a condition where

the particle size distribution is held as it is, the toner particles can
be classified into a desired particle size distribution, and the
particle size distribution can be narrowed. In the operation of
classifying fhe toner particles, fine particles can be removed from
the toner particles even in an aqueous solution by using a cyclone,
a decanter, and centrifuge separator. Of course, toner particles
may be classified after the toner particles have been dried and

yielded as powder, however, it is preferable to classify the toner

71
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“'may be classified after the toner particles have been

dried and vyielded as powder, however, it is
preferable to classify the toner 71 particles in an
aqueous solution in terns of efficiency. The obtained
unnecessary fine particles or coarse particles can be
returned to the kneadi ng process again to use themin
formation of toner particles. In this case, the fine
particles or coarse particles ‘5 may be in wet
pastiglas dis.an t agyepnef sphtdon oinefiptrast o€ effeciency. The
di spersing agents fromthe obtained dispersion as
obtGhedS \iRSeddRk8ry afghet i rtfiIBY abr OboafleSARIRIdEs can be
agents is preferably perfornmed concurrentl’y wth the
rq?tﬁx‘e}‘,rg%h; onpﬁ;tlgll}ezas Ilngopfl C%‘Se§atl og@éﬁpgp%hgg ' %;eigt formation of
pul veri zed toner to a surface treatnment with a '
ténarophdtictampolindhis Aapel) Ve ifnesl puaiiiles dr doamReosuagdes
as described bel ow. (Method for producing a pul verized
taoner) A nmethod. for producing a toner can be applied,
nFﬂ’ﬁﬁﬁEﬁ”?ﬁgongglﬂ%§hod i ncl udes nechanically m xi ng
devel oper conponents containing a binder resin, a
pi gneht is(prafharegk teontrotd tng uagdniisparsiagrageaticfrom the
wi th necessity); fusing and kneadi ng; pul verizing; and

lf vi; ‘Naddi ti f.or 0 i
OFLAESH, ibgersiinadd hen, SRS RO Ml o
other_than the particles 20 obtained in the

dispereine j ade ed e mreferahlyt pentprmsedecopairrgatly with the
operétion of classification.

In the present invention, it is also possible to subject a
pulverized toner to a surface treatment with a fluoride compound.
A pulverized toner can be produced as described below.

(Method for producing a pulverized toner)

A method for producing a toner can be applied, in which the
method includes mechanically mixing developer components
containing a binder resin, a pigment (a charge controlling agent in
accordance with necessity); fusing and kneading; pulverizing; and
classifying. In addition, a method for producing a toner is also
included, in which powder or particles other than the particles
obtained in the pulverizing and the classifying to be used as
products are returned to the steps of the mechanically mixing and

the fusing and kneading to reuse the particles for production.
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products are returned to the steps of the hechéhiEaITymfm”meWMﬂm‘m

m xi ng and the fusing and kneading to reuse the
particles for production. 72 The said powder or
particles other than particles to be used as product
(by-product) neans fine particles and coarse particles
ot her than toner conponents having desired particle
di aneters obtained in the pulverizing step after
goi ng through the fusing and 5 kneading to be used as
product or fine particles and coarse particles other
t han tbhersaidrmronder orhpaiing ededieadthpar pisgkieles to be used
di aneters generated in the classifying successively
e d . d r C AR ' .
an rggggdi (lrll)g Eﬁ%%%%l%o%ﬁct?mé ?)ta r|Hsae|€>§r efer gg%gé‘% ﬁgat‘rtldes
sych by-product be m-xed wth other toner 10 initia

&r itﬁﬁ‘sl soner \egRPEELS ohaying -dasised t partislenaliameters
toner initial materials of 1:99 to 50:50. In
orcinad dal the putvadziey ekop eift€0 FpRE Pheo € SR ItHNEng and
bi nder resin, a pignent (a charge controlling agent I'n

ordance wth the necessity), apd by-product, the
]%gvae#lo%ertoco ohen saﬁayr‘iéu % o X@&eugﬂﬁélﬂefygpéamoyrse
used m xer having blades to rotate the contents under
preorticeles cobhiér | hosn  tmwkett hanmepbaents | havimt | desieadt harticle
m xi ng net hod and m xi ng conditions. After the m xing

s L R R BT

fusj on-kneader, _uniaxjal or two-axis continuous
ysoshaeprogacgéh In mixing, fusing and kneading such by-product,

it is preferable that such by-product be mixed with other toner

initial nﬁaterials at a weight ratio of by-product to other toner
1nitial materials of 1:99 to 50:50.

In mechanically mixing developer components containing a
binder resin, a pigment (a charge controlling agent in accordance
with the necessity), and by-product, the developer components may
be mixed using a typically used mixer having blades to rotate the
contents under normal conditions, and there is no limitation on the
mixing method and mixing conditions.

After the mixing is completed, the developer components are
poured to a kneader to be fused and kneaded. For a
fusion-kneader, uniaxial or two-axis continuous kneader, batch
kneader using a roll mill may be used. For example, preferred

examples of the kneader include KTK type two-axis extruder

73
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”kheader usi ng -a ro'I-I--r'ri-I'I' may be used. For ekah'prl' e

preferred exanples of the kneader include KTK type
two-axi s extruder 73 manufactured by KOBE STEEL.

Ltd.; TEMtype extruder manufactured by TOSH BA

MACHI NE CO., LTD.; two-axis extruder manufactured by
KCK Co., Ltd.; PCMtype two-axis extruder

manuf actured by | KEGAI LTD.; Cokneader manufactured 5
by BUSS Conpany. It is inportant to performthe fusion

peadluftadedg vddKOBHPrYPEIEdt.e Loddi tTEM sypas BRtruder
to break the nol ecul ar chains of the binder resin.

Specifical ky,, th tuy, ] el o . .
RRREURTE by n e SRR AL lou TRy oworamis
determ ned with- 10 reference to the softening point of
ehande momanmdsciuradhdry t BEKt €merhbtdis e PiGMexypssitwal- gxis
| oner the softening point, breaking of the nolecul ar

. : . i .
SR b a Rt oIy MR AT AP ChRhUb Ak napufactured
is__decelerated. Wien the anount of volatile
onﬁH&%ﬁ}t@Pﬁﬂﬁhe toner 15 is controlled, it is
preferred that optimal conditions of the tenperature,
tine, 1aRE B POSRRE’ o Igbrfdem! UBe NGis3ed XA ahHLdRE: under
set while nonitoring the residual anount of the
vol ati .l conponents at that tine. en the fusing and
ARREGBT e | CTRTAI 50 1% MO baBak St e Eerles Sheans of
pul verized. In the pulverizing, it is preferable that
the binder resin. Specifically, the temperature of the developer

components in the fusing and kneading should be determined with
reference to the softening point of the binder resin. When the
temperature is excessively lower the softening point, breaking of
the molecular chains is fierce, and when the temperature is
excessively higher the softening point, the dispersion 1is
decelerated. When the amount of volatile components in the toner
is controlled, it is preferred that optimal conditions of the
temperature, time, and atmosphere in the fusing and kneading be
set while monitoring the residual amount of the volatile
components at that time.

When the fusing and kneading is completed, the kneaded
materials are pulverized. In the pulverizing, it is preferable that
the kneaded materials be coarsely pulverized first and then finely

pulverized. In the pulverization, a method of which the kneaded
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t he kneaded materials be coarsely pulverized first'éﬁdmwmmwwm”mm

then finely pulverized. In the pulverization, a

met hod of which the kneaded 74 materials is crashed
against a collision plate in a jet streamto thereby

pul verize the kneaded materials, and a nethod of which
the kneaded materials is pulverized by neans of a gap
between a nechanically rotating rotator and a

stirrer. 5 After the pulverizing is conpleted, the

pul veri zed materials are classified in a airflow by
materiglsgis cwaghpdf againstopceoldisdonhplate ke 2 gethefirebyn to
produce a toner (toner base particles) having a '

PhefepilvesizRathé Otfe SAATBhELeribN, §X8R! BretBodCbt'MBhich

average particle diameter of 2pmto 20pm The toner

ef.er ab has, a.l0 volu aver.age particlge dianeter
Bhe ﬁﬂﬁ%@%%ﬂ%? {s pudperigpd by sheansselavksh haiwreen a

toner is transferred and fixed can be prevented, and
e haoresllgantstilg cotanbl wmekerdtidres. tinting. In
addition, it is effective in preventing toner

scatt epi ackground sneay. Fkuriher . ,it.is .
pr ef er%{% regllr’lutkiﬂér%é?g dgc(iol%gfefgdoitha Javegizgsd materials
i mages, production cost, coverage of externa

adelidlassdied amch taheflbwkby Thidiziokumrseanteifagal farté clel the
di aneter of toner can be measured using COULTER TA-I1

SRR ASTINS o Vol GOFD, L4, havin o

surfaces of the toner_ base particles by neans of
Hpg/dqﬁegg%eér particle diameter, for example, a volume average

particle diameter of 2pm to 20pm. The toner preferably has a
volume average particle diameter of 2pm to 7um in that transfer
dust caused when the toner is transferred and fixed can be
prevented, and the toner can sufficiently exert its tinting. In
addition, it is effective in preventing toner scattering and
background smear. Further, it is preferable from the perspective
of quality of images, production cost, coverage of external additives,
and the like. The volume average particle diameter of toner can
be measured using COULTER TA-II (COULTER ELECTRONICS,
INC.).

Then, a fluoride compound is made to adhere on or reacted
with surfaces of the toner base particles by means of dry-mixing or
wet-process (using a solvent, water, or a mixture thereof) to be in a

state where the fluoride compound exists on the toner surface.
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‘wet - process (using a solvent, water, or a n1xture

thereof) to be in a state where the fluoride conpound
exi sts on the toner surface. 75 Alternatively, the
fluoride conpound is prelimnarily mxed in the toner
base particles so as to nake a part of the fluoride
conpound unevenly | ocated on the toner surface. To

the thus obtained toner, inorganic fine particles such
as 5 oxide fine particles, hydrophobic silica fine
Aloywerativylybeheuflubeide adagbuad he pietfdindfily mhitat) in the
external additives, a typical mxer for powder is

preferablethat t he be egu

i Dot rinit B 8 e Bp e ol L FR Y 1 ERGuna
tenperature thereof. In order to change hlstory of

uneadndy ecated omdhextvaensurf@caddi ti ves, the external
additive may be added to the m xer halfvvay or little

by |t t e ]

Speed.? ?}em%uﬁidn‘%%?g%ﬂ@ﬂ% PhOARTROAe, DAHILAD sych as
mxer may be. _changed. strong | pad may be given to .
opkle dineparticles, hydrembebic silaga g newese Moy hefupiher
given to the mxer, and vice versa. 15 Exanples of the

adgel! ® ma&ﬁgecpqUF@mixﬂn@cbmn\ﬁtw@mxqu Hﬁ%&lrﬁﬁcer
m xer, Loedige m xer Naut a m xer, and

M XER By. mi Xi eobta ovvdrvmth
Qe PEP SIS SONAS baphicitas Biigrable gﬁ'@éiﬂ it ber pped

particles, 20 charge controlling fine particles,
whihiialijaeket ioretharlikel &5 asabdl control the inside temperature
thereof. In order to change history of load given to the external

additives, the external additive may be added to the mixer halfway

or little by little. Of course, the rotation speed, rolling speed,

time, temperature, or other conditions of the mixer may be .

changed. A strong load may be given to the mixer first, and then
relatively weak load may be given to the mixer, and vice versa.

Examples of the usable mixing equipment include V-type
mixer, rocking mixer, Loedige mixer, Nauta mixer, and HENSCHEL
MIXER.

By mixing the obtained dried toner powder with
heterogeneous particles such as releasing agent fine particles,
charge controlling fine particles, fluidizer fine particles, and
colorant fine particles or by applying a mechanical impulse force to

the mixed power to solidify and fuse heterogeneous particles on the
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i mpul se force to the nmixed power to solidify and fuse
het er ogeneous particles on the 76 surfaces of toner
particles to thereby prevent desorption of the

het er ogeneous particles fromthe surfaces of the

obt ai nabl e conpl ex particles. Exanples of the

speci fic method i nclude a nethod in which 5 an

i mpul se force is applied to the m xture by neans of
and a nmethod in which

rTotating | ades at .hj gh speed,; V
PRLAGERLOF dORET PATHETCED FhiIPagiregast sdpsemRtiomco! the

the stream speed is accelerated to crash the
beatdriogeasous tpuredbs dihar tiy shefarek it obaIRLEYe complex
particles crashed agai nst an appropriate collision
gllf"ttigl'e 10 Exanpl es of the equi pnent include

par atuses of which Angm || (manufactured by

Hosokawa micron Co., Ltd.), or I-type mll
( manufAsammdds wf NigppacEremeatthod Madutaca unitlfoddn, which

Ltd.) is renodeled to reduce powder pulverizing air
Ph GISHIRe BRI G 2 Y od, by -
MACHI %ER\? CO., LTD. 1%1?% @3%??%1& 5V's %% Ffﬁr%w é’éf{\lﬁA‘?F%éA’&mg
y KAWASAKI HEAVY | NDUSTRIES, LTD.), and automatic
ir atpnagh| yreedt axnth) a agithiode sns wehichs theongartiure is
fine particles (particularly including inorganic fine

s, miertor o sEC ST g
aoécgferralfgling) 'EIIE!a\IsShCI%%lé %J/Ia%%@leosr vglsz] (leailc e,ot}algg Ocro% Snezake the
complex particles crashed against an appropriate collision plate.
Examples of the equipment include apparaiuses of which Angmill
(manufactured by Hosokawa micron Co., Ltd.), or I-type mill
(manufactured by Nippon Pneumatic Manufacturing Co., Ltd.) is
remodeled to reduce powder pulverizing air pressure, hybridization
system .{(manufactured by NARA MACHINERY CO_ LTD.),
Cryptron system (manufactured by KAWASAKI HEAVY
INDUSTRIES, LTD.), and automatic mortar.

Finally, external additives such as inorganic fine particles

(particularly including inorganic fine particles subjected to a

surface treatment with hydrophobized silica) and the tonmer are

-mixed each other using HENSCHEL MIXER or the like, and coarse

particles are removed from the mixed particles through an

ultrasound sieve to thereby obtain a conclusive toner.
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particles are renoved fromthe m xed particles through - B

an ultrasound sieve to thereby obtain a concl usive
toner. 77 Besides, for other methods for producing a
toner, polynerization nmethod, capsul ati on nethod, or
the like may be wused. Qutlines of these production
nmet hods are descri bed bel ow. < Polynerization > 5 a) a
pol ynmeri zed nmononer, and in accordance with the
necessity, polynerization initiator, colorants, wax,
or thBesides,ar oryr athent enethndan fquepweddibper si ortener,
medi um b) the granul ated nononer conposition

[ ; i fd @S e.pr r;
PR A8 PELA) (SRR sh UL o PR Like may be
particle%_havin% specified particle_ dianeters
usptlai fatlinesrf khese psednriian wethedparemascrtpd hylow.
the thus obtained polynerized product is subjected to

<aPplap€Fizaticeat-ment to renove the dispersing agent,
and then the polynerized product is filtered, washed,

?nd dri ed tqﬁihereb obtaipn. 15 toner baseﬁﬁarticles._
al epolymerizafl moyomers and in aceqrdancs, Wik LG PgcepRity,
necessity, colorants or the 1like are kneaded to

polhtmernizatimi ieitidtercobmramtsntveds abr thp like di@ngrasalsted
material is put in water and strongly stirred ton 20

iR aHPR fefus Wi RIS Rbdldin? State of fine particles.

b) the granulated monomer composition particles are classified so
as to have proper particle diameters.

c) the monomer composition particles having specified particle
diameters obtained from the classification is polymerized.

d) the thus obtained polymerized product is subjected to a proper
treatment to remove the dispersing agent, and then the
polymerized product is filtered, washed, and'dried to thereby obtain
toner base particles.

< Capsulation >

a) a resin, and in accordance with the necessity, colorants or the
like are kneaded to obtain a molten toner core material.

b) the toner core material is put in water and strongly stirred ton
prepare a core material in a state of fine particles.

¢} the core material fine particles are put into a shell material

solution, a poor solvent is titrated to the core and shell material

78

PECCRERL LT P Chae S et t



10

15

20

c) the core material fine particles are put into a

shell material solution, a poor solvent is titrated

to the core and shell material 78 m xed solution

while stirring the core and shell material m xed

solution so as to cover the surface of the core

material with the shell material, thereby perform

capsul ation. d) the thus obtai ned capsul ated nmaterials
are filtered and dried to 5 thereby obtain toner base
articles..(Carrier for, Two-Conponent Devel oper) Wen
PHEcd cHItism o 116 s5&Ring Fén€hEh And jsleelli magerial mixed
t wo- conponent devel oper, the toner nay be mxed with a

selginBin Go sartoi esverlbRe cantfedé Jfath® cBke thAatEAGN I WitH O the
the toner in the 10 developer is preferably 1 part by

ght 10-10 parts b ight relative to 100 parts by
%‘%%r?i‘a%ef“?ﬁet%c?é?ﬁ é{gr\fve ctat?eg“re}ﬁgir?@ti c carrier,
t hose known in the art, for exanple, iron powders,
deth¢ tthuspohiansd crpndaied matvasals azadiitegedtaml dried to
resin carriers each having a particle dianeter of

: Exanpl es of coating
M%&%I%Q?%?bgggﬁgﬁgﬁﬁglcﬁé. m

material s magnetic carrier include
ﬁrri no resins, for exanple, urea-fornmal dehyde resins,

XL oT bwonSompanasyubesalaner) esi ns, urea resins,

pol yanmi de resins, and epoxy resins. In addition, it
i s al sSWhe@ssthl &oh@ruse PREYYrE¥dnt S8Vt HN i20used in a

pol yvi nyl i dene resins such as acrylic resins,
“(r)cl)%cq%pr%enr{eégggl% lefa',t tehe toner may be mixed with a magnetic
carrier. The content ratio of the carrier to the toner in the
developer is preferably 1 part by weight to 10 parts by weight
relative to 100 parts by weight of the carrier. For the magnetic
carrier, those known in the art, for example, iron powders, ferrite
powders, magnetite powders, and magnetic resin carriers each
having a particle diameter of 20pm to 200pm can be used.
Examples of coating materials for coating the magnetic carrier
include amino resins, for example, urea-formaldehyde resins,
melamine resins, benzoguanamine resins, urea resins, polyamide
resins, and epoxy resins.

In addition, it is also possible to use polyvinyl resins and
polyvinylidene resins such as acrylic resins, polymethyl methacrylate

resing, polyacrylonitrile resins, polyvinyl acetate resins, polyvinyl

alcohol resins, polyvinyl butyral resins; polystyrene resins, and
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resins, polyacrylonitrile resins, polyvinyl acetate

resins, polyvinyl alcohol resins, polyvinyl butyral
resins; polystyrene resins, and 79 polystyrene resins
such as styrene-acryl copolyner resins; hal ogenated
ol efin resins such as polyvinyl chlorides; polyester
resins such as pol yethylene terephthal ate resins, and
pol ybutyl ene terephthal ate resins, polycarbonate
resins, polyethylene resins, 5 polyvinyl fluoride
pobBstpsengol nosinmy | | detke fdsiorstdeeneacmsl, pobylymér uorasins;
et hyl ene resins, pol yhexafl uoro-propyl ene resins;
I S Vi [ e f b acryl .
bR RTB A Bhp e ls SFE RS 00BN QNSRS csrer gpoins
tetrafluoro-eth{lene, vinylidene fluoride and a
suol- fagiopiohyeidy lemnorterepbiithlate | oesms,esand. pdybmtylene
accordance with t'he necessity, conductive powder or
' [ ' h [ j F .
O e A e A e riars BB et Fesins,
titani um oxides, tin oxides, and zinc _ oxides or_the
pplangh flussidp sasinsn @9by waalidenie B uptifigerasips cpalyipitiuoro
have an average particle dianeter of fpmor |ess. Wen
etlfeaver@endd pabheghAudi@dRbpyledle t RasiaoNdesidlydrers of
powder is greater than fpm it 1s difficult to
contr ol ectric resistivity. In addition, the.toner
viildgne, ubide Aban pirstaiop S ftbethtar BORSH such
one- conponent nagnetic toner w thout using carrier
at herreipoly merasofa tetraflnagrsthiyte agneinyl2derd nhgeride and a
For mi ng Appar at us)

non-fluorinated monomer; and silicone resins.

In accordance with the necessity, conductive powder or the like
may be included in the coating resins. For the conductive powder,
metal powders, carbon black, titanium oxides, tin oxides, and zinc
oxides or the like can be used. These conductive powders preferably
have an average particle diameter of Ipm or less. When the average
particle diameter of the conductive powder is greater than lpm, it is
difficult to control electric resistivity.

In addition, the toner of the present invention can be used as a
one-component magnetic toner without using carrier therein, or as a
non-magnetic toner.

(Image Forming Apparatus)
The image forming apparatus of the present invention is

equipped with a photoconductor, a charging unit configured to charge

80




10

15

20

~The image form ng apparatus of the present invention”m%wwwmmmw‘WMM%;

is equipped with a photoconductor, a charging unit
configured to charge 80 the photoconductor, an
exposing unit configured to expose the photoconductor
charged by the charging unit with a wite | aser beam
to forma latent electrostatic innage, and a devel opi ng
unit with a devel oper |oaded therein configured to
develop the latent electrostatic 5 inmage into a

i Sibl e imge suppl yi ng. t he devel oper tq the
o5 RSB abrtr ERor By Shts i GO ge [OasEpase the
transferring unit configured to transfer the toner

pheigechdnoed dyargded biethe ahiargingiunit @it sAwrite laser beam
transferring material. The devel oper contains the

0 for hoRi lectrostatic | es of the. .
1o i 2 Y PR DM, WA o 0B Torng i with o
magnetic_ carrier. (Internediate Transfer Menber) In

dewelppers adednthareinonfiguoed toideglor dhedatart ¢leetrostatic
phot oconductor can be directly transferred to a final

it 20 T Bithi RO ‘QPJIEG"im%%%h RERNLiAE ]
1i nzt?éebrsnedi ate transfer nmber cghﬁrgl E%e bgé’%‘@\égér %' the

reinatfter, an enbodiment of the internediate )
nhofgsenduchorethsreby doxm mioner imageyand m Wansferring unit

described. FIG 1 is a block diagramschematically

configfurgdacocopingfer (Ré abhbg ifndgehfotnfIPBY thNle ¥lob e unit
present invention. In the copier, photoconductor drum

1 hereinafter it be Jeferred to as 2Q

M3, osRabErers shaliHek nahe Levelonege SHatinn g hpehoner. for
i's

developing electrostatic images of the present invention and a carrier
containing a magnetic carrier.

(Intermediate Transfer Member)

In the present invention, a toner image formed on the

~ photoconductor can be directly transferred to a final transferring

member such as paper media, however, an intermediate transfer
member can also be used. Hereinafter, an embodiment of the
intermediate transfer member of the transferring system will be
described. FIG. 1 is a block diagram schematically showing a copier
relating to this embodiment of the present invention. In the copier,
photoconductor drum 10, hereinafter it may be referred to as
photoconductor 10, serving as an image bearing member, is
surrounded by charge roller 20 serving as the charging unit, exposing

unit 30, cleaning unit 60 having a cleaning blade, charge-eliminating
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surrounded by -charge roller~20 serving as the chargi-ng- -

unit, exposing wunit 30, cleaning unit 60 having a

cl eani ng bl ade, charge-elimnating 81 lanp 70 serving

as the charge-elimnating unit, inmage developing unit

40, and internediate transfer nmenber 50 serving as an

internedi ate transfer nenber- The internedi ate

transfer nmenber 50 is suspended by a plurality of

suspension rollers 51 and configured 5 to be driven in
laipend! ess/ihgr a3 | the kbadizé@timbitingi ¢aitednbyza el ing

by action of a drive unit such as a notor (not shown).

A. pa of suspensi o ol lers 51 al so,seryes as a
WA A LRI BRSO Y| REBDEF a0y SETEDE 9 aD

the internedi ate transfer nenber 50. A given transfer
itlieameddh tea geansfeappleingioet 0 The intansbdiatk0 tiimder ankarber

froma source (not shown). In addition, cleaning unit

- . I e .

50 15,5 0p L o8 £RUPRIRY BESuBlnlilf A MEE R bl Rontigured
Transfer roller 80 is also arranged so as to face the
td he alrween ar an eadldserfomanie thegliregizon edicased gran arrow
roller 80 serves as a transferring unit configured to

bg RER0hSSE & AIRMELARSSIP 2k TRRR P (Rofl SRWHEr 1 NG sheet

00 serving as a final transfer nenber. Corona
charger 52 is disposed arpund_the internediate i
t r anshepartpghpaspesige @lﬁ%ir@l r?gswer‘f%rﬁé f fggusfer bias
devel oping unit 40 is provided wth devel opi ng belt
rdllersabyi Agphsing devehapfir ddnsi eF , tH aigitethedfitealtre@nsfer

represented by 20 Bk) devel oping unit 45K, yellow

m t;]?geeli 86f t A g{ve ! %z?&stigld bqgs \Ooltage 18 applied to the transfer
bias roller from a source (not shown). In addition, cleaning unit 90
having a cleaning blade for the intermediate transfer member 50 is
also arranged in the copier. Transfer roller 80 is also arranged so as
to face the intermediate transfer member 50, and the transfer roller ,
80 serves as a transferring unit configured to transfer a developed
image onto tranéferring sheet 100 serving as a final transfer member.
Corona charger 52 1s disposed around the intermediate transfer
member 50 as a charging unit.

The image developing unit 40 is provided with developing belt
41 serving as a developer carrier, black (hereinafter represented by
Bk) developing unit 45K, yellow (hereinafter represented by Y)

developing unit 45Y, magenta (hereinafter referred to as magenta)

developing unit 45M, and cyan (hercinafter represented by C)
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devel opi ng unit 45Y, hagénfé'(heféinaftef:féfefred fd"HMLmi

as magenta) developing unit 45M and cyan
(hereinafter represented by C) 82 devel oping unit
45C, all of which are di sposed around the devel opi ng
belt 41. The devel oping belt 41 is spanned over a
plurality of belt rollers and is configured to be
driven in an endless formin the direction indicated
by an arrow by action of a drive unit such as a 5

r(n S t vie. at a gubstantiall a )
R0 bf¥ bl UL B of ST o BiiPos orn PR Tageloping
contact with the photoconductor 10. Since individual
beltet bpi Theudétedoping beliaddvis bpaentheveane plurality of belt
configuration, the follow ng paragraphs wll explain’

t B opl: upi t_. 45K .and for .
lgjt] éei.rS g\(/ie og%ozlg unriLt9 sgg}/ﬁéﬁé@lgg&\ﬁ{ Ay iless nfotrﬂje n the
figure, the parts corresponding to those of the Bk
dizoetion; mglicaied hyramianrope byepetece mfea dyive ustit such as a
assigning Y, M or C follow ng the reference nunbers

®ab®r d8ot NassvR) tohende daVEl SRLEGN LMY £5Ke é‘g%edd *1133 the

expl anations for devel oping units of 45Y, 45M

5Cwill be omi{ted, The developing unit 45K is
Ié? F%@iu%qrhn]lhevéFopaer RGN ndrakme 1 sonkacki mith  the

hi gh viscosity and high density |iquid devel oper
Elotbadondagiora®er particles and carrier solution
conmponents, punping roller 43K which is arranged such

e SR D ESBh L ehf At some
42K, and coating roller 44K configured to nmake

configuration, the fgllowing paragraphs will explain only the Bk black
develoﬁing unit 45K, and for other developing units of 45Y, 45M, and
45C, in the figure, the parts corresponding to those of the Bk
developing unit 45K will be represented by just assigning Y, M, or C
following the reference numbers same as those of the Bk developing
unit 45K, and the explanations for developing units of 45Y, 45M, and
45C will be omitted. The developing unit 45K is provided with
developer container 42K for housing a high viscosity and high density
liquid developer containing toner particles and carrier solution
components, pumping roller 43K which is arranged such that the
lower portion thereof is soaked in the liquid developer within the
developer container 42K, and coating roller 44K configured to make

the developer pumped from the pumping roller 43K a thin layer so as

to be coated on the developing belt 41. The coating roller 44K has a
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.t he deveI oper punped fr om t he pun’pl ng r oI I er 43K a T LT T

thin ayer so as to be coated on the devel opi ng belt

41. The coating roller 44K has a 83 conductivity, and

a given bias is applied to the coating roller 44K from

a source (not shown). Besides the configuration shown

in FIG 1, a copier relating to this enbodi nent may
have a configurati on where each color 5 devel opi ng
units 45K, 45Y, 45M and 45C are arranged around the
cONDEASORFULh @ i¥endFiasHeWp Pl dtdhe codMBRE roller 44K from
operations of t e copler relating to this enbodi nent

wil | e desc In FIG 1, the photoconductor 10
ASQUre 5%% rlven to nmove in the direction

i ndicated by the arrow while being uniformy 10

char gBdsilgstthe ahdigeratidn ehoR@, imBIGa T, ef tesieedelat@hf to
fromthe docunent is focused and projected through an

tig . no mn he exposi 0t

1?% ; mrg ,?{n Fnacw% gt i% %%ﬁ%uléantl 2L wierd ! eagh cglor
photoconductor 10. Thls | at ent electrostatlc image is
defeslepope dubiys t43dK,040¥) ddiMg ants486) ardaaangedr amdind the
into a toner imge as a devel oped i nage. The punped

pBQtd&ohﬁﬁ for2i0 dz?é’ﬁh@@ﬁﬁ oprg&hg. devel opi ng belt 41

peal s fromthe sur ace of the devel oping belt 41
in a state of a thin layer by nmaking contact with the
phot obleRBURGAtIaNS %%thﬁé%w@ﬁ.rﬁéatapgam tdhis eaplodigne pewill
area where the latent electrostatic i mage has been 20

bé @egBEbed. t g PIR! ve eyl pbbescollucthe 1008efoth fRDAnd driven
devel oped by the

to move 1n the direction indicated by the arrow while being uniformly

charged by the charge roller 20, and a reflected light from the

document is focused and projected through an optical eystem (not

shown) by the exposing unit 30 to form a latent electrostatic image on

the photoconductor 10.

This latent electrostatic image is developed by the developing
unit 40 and formed into a toner image as a developed image. The
pumped thin layer of developer on the developing belt 41 peals off
from the surface of the developing belt 41 in a state of a thin layer by
making contact with the photoconductor in the developing area to
move to the area where the latent electrostatic image has been
formed on the photoconductor 10. The toner image developed by the

developing unit 40 is transferred onto the surface of the intermediate

transfer member 50 (primary transfer) at a contact area between the
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devel oping unit 40 is transferred onto the surface of

the intermediate transfer nember 50 (primary

transfer) at a contact area between the 84 toner

i mge and the internmedi ate transfer nmenber 50 (prinmary
transfer area). Wien three colors or four colors are
superinposed to transfer an image, this process is
repeated for each of these color toners to forma

color image on the internedi ate transfer nenber 50. 5

The carona cha g%{ 52 is placed in a rotational )

KR iMoo fanthethe dndevimaimte tramslesr mamber 50 (primary

order to provide charges to the superinposed toner

trmgdeparédle | Whenntidicat @1bFa08 fehr BBIREMard s@erimposed to
position that is downstream of the contact section of

he hot oconductor. 10 and t.he i nter iate tr fer
bR P 25 SRR Hitis roRese, o sambated O oCeghiatothese color
section of the internedi ate transfer nenber 50 and
tdrersrtarfofer a icntprsimesge 20GheTintarmelintearanafahmeaeter 50.
52 provides a true electric charge to the toner inage

with t i iehi e .S s that of th
t oner €§?$¥%?%%%¥ﬁ5€é?é?&ggﬂég?%géflgﬁ%ﬁléyﬂéﬁﬁe ﬁ@%§§the
a sufficient charge enough to enable an excellent 15
nptgraediateotransier apember | 5 inhewster100 provider chargey to the
charged by the corona charger 52, the toner image is

SUPShosed tRhe? rl_‘ﬁ?a%é)ohhﬁxet {Iﬁf_@ﬁlﬂ(ﬁgﬁg gﬁé%q%§ 9mber at a

which is carried in the direction In
rom a sheet feeder (not shown) by a

t he arrow f n i

RSIHOPer Wﬂf?%s 1%f Fremy ePF i fger ofqmachO sestieandaf y the
transfer). Thereafter, the 20 transferring sheet 100
plotweondutioe 1®aad thevigeehasdbaRntrbhanst eeheber 50, and that
1s upstream of the contact section of the intermediate transfer
member 50 and the transferring sheet 100. Then, the corona charger
52 provides a true electric charge to the toner image with the polarity
of which is the same as that of the toner particles that form the toner
image, and gives a sufficient charge enough to enable an excellent
transfer to the transferring sheet 100. After being charged by the
corona charger 52, the toner image is transferred at once to the
transferring sheet 100 which is carried in the direction indicated by
the arrow from a sheet feeder (not shown) by a transfer bias of the
transferring roller 80 (secondary transfer). Thereafter, the
transferring sheet 100 to which the toner image has been transferred

1s detached from the photoconductor 10 by a detaching apparatus (not

shown). Then, the transferring sheet 100 is fixed by a fixing unit
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.i s' def*ached fr Vorm t h’é phot oconductor 10by ‘a dét abhi ng R

apparatus (not shown). Then, the transferring sheet

100 is fixed by a fixing unit 85 (not shown) and

ej ected fromthe detaching apparatus. On the other

hand, after the transfer, the cleaning unit 60 renoves
and retrieves untransferred toner particles fromthe
phot oconduct or 10, and the charge elimnation lanp 70
renoves remai ning charge fromthe 5 photoconductor 10
(net phewaw erfdoejached fuim ddeedetachangiapparibes.st @i the other
friction coefficient of the internediate transfer

j y I I .
MRS 6 SUEER LB Lo P DD RUBHELEAY fothiovs
transfer nenber is preferably several a-cmor nore

ugkgangferrsd foper | Ragicley frept thel photacsadugten | lyeand the

resi stance fromseveral @Qcmto 103 QG cm charging of

chhfge | dliRiAREHbA! @afnpA RS &fe BV reint Si@lihg! ShRFEY MMbAH the

It also prevents wuneven transfer at secondary
r ansf ecayse the char royided b ;
pbREETnBer NG Rrpats 2 2ibd s ohkswac . charging.
internedi ate transfer nenber. In addition, it is

easi eff'heo sappt yfrdctioansbefifichims dfothé hintetmedesondatysfer
transfer. The materials for the internedi ate transfer

-ar tjculardy linmte a se known
SRR 1 Frlfon L 59 B4l br B 12°G, 68" e
follows. (1) Materials with high Young's nodul i
volumeinssisghase ofi the) inteomeshdte sransfenghembayeis medferably
whi ch i ncl ude pol ycarbonates (PC),
several Q-em or more and 103 Q.-cm or less. By controlling the
volume resistance from several Q-cm to 103 @-cm, charging of the
intermediate transfer member itself is prevented. It also prevents
uneven transfer at secondary transfer because the charge provided by
charge-providing unit rarely remains on the intermediate transfer
member. In addition, it is easier to apply a transfer bias for the
secondary transfer.

The materials for the intermediate transfer member are not
particularly limited, and those known in the art may be used.
Examples thereof are as follows.

(1) Materials with high Young’s moduli (tension elasticity)
used as a single layer belt, which include polycarbonates (PC),

polyvinylidene fluoride (PVDF), polyalkylene terephthalate (PAT),

blend materials of polycarbonates (PC) and polyalkylene
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pol yvi nyl i dene fluoride (PVDF), polyal kyl ene

terephthal ate (PAT), blend materials of

pol ycar bonat es (PC) and pol yal kyl ene 86 terephthal ate
(PAT), and blend materials such as ethyl ene

tetrafl uoroet hyl ene copol yner (ETFE) and

pol ycarbonates (PC), ethylene tetrafl uoroethyl ene
copol ymer (ETFE) and pol yal kyl ene terephthal ate
(PAT), and pol ycarbonates (PC) and pol yal kyl ene 5

AP “CHRET) 0 DAL TBP oG 55%, Sstne

havi ng high Young's noduli are snmall in their
triraflraroeihydeaé nsopelymess (KTFE) ixmede pbbyamboaatand(PC),
are particularly advantageous in that m s-registration

j eas} e ] ' ri e.q.1
(818 o iR AR S0 B ES G EERY g Hotyalylone
abovg—noted bel t . having high Young's nodulus as a
prephibglatei(PATA, sandadwlyegmhonates afPCht endedpalyelkylene

| ayer added circunferentially around the base | ayer.

fBrepHehdlage O(PAT); Phed | Eheim BiittingapofyindRali 4f L¥rbéh black
prevent print defect of unclear cent'er portion in a

ine i.mage t.hat i.s caused by th 15 hardness of the |
GeRETHoRay A TinefS ey e e ag PaFhCIvSe maduli are
Young's nodul us which incorporates a rubber or an
shaltontheir eifermakionhagaiakt advesst @geing ahgd Be¥Batidon and
al most no print defect of unclear center portion in a

D R R
cfaeur?sséidovgh(reglfloslglsing gdcglgf ril?l?éeEJSi ng the

(2) A double or triple layer belt using the above-noted belt
having high Young’s modulus as a base layer with a surface layer or
an intermediate layer added circumferentially around the base layer.
The double or triple layer belt has a capability to prevent print defect
of unclear center portion in a line image that is caused by the
hardness of the single layer belt.

(8) A belt with a relatively low Young’s modulus which
incorporates a rubber or an elastomer. This belt has én advantage
that there is almost no print defect of unclear center portion in a line
image due to its softness. Additionally, by making the width of the
belt wider than driving and tension rollers and thereby using the

elasticity of the edge portions that extend over the rollers, it can

prevent snaky move of the belt. Therefore, it can reduce cost without
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- elasticity of the edge portions that extend over the

rollers, it can prevent snaky nove of the belt.
Therefore, it can reduce cost without 87 the need of
ribs and a device to prevent the snaky nove.
Conventionally, internmedi ate transfer belts have been
adopting fluorine resins, polycarbonates, polyimdes,
and the like, however, in the recent years, elastic
belts in which elastic nenbers 5 are used in al

th@¥eed oFriks Radla HBRIRNo FFevetathe siBhenAfR. t he
follow ng problens on transfer of color inages using a

resin belt. . Color i.mages are typically formed wth
four CRsratiopald ornterapdiate, ewfjea dreligmgeave been
toner layers of layer 1 to layer 4 are fornmed. Toner

atlepEhg Anerhieeuing egoBrarbeyateas spélpempdésranyd the like,
transfer in which the 10 toner layers are transferred

fromthe ot oconductor to the, interngdi ate transfer
hiRrel i BRE SERRHdRkrs: phattepel (el Sas g et ers
transferred fromthe internedi ate transfer belt to the

ashested imhaldhlayeeseases palre tHereofilaaei aseflor Gheawoage the
toner particles. As the flocculation force increases,

f t: 5
FIRGE RRoB il A 1 RARME of o B Btk uRKe HLIRMM S
resin belts are too hard to be deformed by the toner
Colgreimagesaye trnicadly forangst sqth dpar colaas qfgodexteggrs. In
t herefore dropout phenonena of letters are likely to

o€ Gdlor RREEA! tohert R§eds BHNHSeF A tdPIdytrl DGirkUbolrne@d. OToner
i mages on various 20 types of paper such as Japanese

r an Vi ) . .
lfy%e'g ar% gre%% %rze aas ?lgey pass the primary transfer in which the

toner layers are transferred from the photoconductor to the
intermediate transfer belt and the secondary transfer in which the
toner is transferred from the intermediate transfer belt to the sheet,
which increases the flocculation force among toner particles. As the
flocculation force increases, phenomena such as dropouts of letters
and dropouts of edges of solid images are Iikely to occur. Since resin
belts are too hard to be deformed by the toner layers, they tend to
coinpress the toner layers and therefore dropout phenomena of letters
are likely to occur.

Recently, the demands for printing full color images on various
types of paper such as dJapanese paper and paper having
concavoconvex or irregularities intentionally formed thereon are

increasing. However, with sheets of paper having low smoothness,

88
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concavoconvex or irregularities intentionally fornmed

thereon are increasing. However, with sheets of paper
havi ng | ow snoot hness, 88 ?Z. gaps between the toner
and the sheet are likely to be forned at the tinme of
transferring and therefore mss-transfers easily
occur. When the transfer pressure of secondary
transfer section is raised in order to increase the
contact, the flocculation force of the toner |ayers

will 5 be higher, resulting in dropouts of letters as
gaRe heﬁw&eabf&we tongm apdcthesheet pge Ugkalyt oy beHermed at the

following aim Elastic belts deformaccording to the

tionebf kayesferdng 4he th@t&’ﬁﬁ@ﬁls@ftrhhgfe%gee%sﬂyh@é’dd}g When
| ow snoot hness at the transfer section. |In ofher

nce elastic belts deform accor.ding tq | ocal
i fenaTer e eSSt Sxednddnt triohetbn eaiion dLaenred an order
wi t hout excessively increasing the transfer pressure
g anorstse thet amdact,agker flogouldtiin férdesodtiss tbhér 18yers will
obtain transferred i mages havi ng excel I ent uniformty

m&l ?QXURigé)?HHrO?;H{SeSE [t]?e %VQ?%n 91‘3_06‘} e(ﬁggpg%| n of

pape JAvI R Ow Surface plana
the elastic belts, one or nore can be selected 15

from tihkesgicobsltsonse susery for YoHowomgtaizy. f Mlastinebelts
resins (ETFE, PVDF), styrene resins (honopolymers and

&SB ey Hﬁéo'i'd'lﬂg g i toﬁély 186505 n @ UL M&’étﬁ?es%t ¥f BRE)sheet

such as pol ystyrene, hl or'opol ystyrene

B SR SRS S o, e
acet at e

elastic belts deform according to local bumps and holes, an excellent
contact 1s achieved without excessively increasing the transfer
pressure against the toner layers so that it is possible to obtain
transferred images having excellent uniformity without any dropout
of letters even on sheets of paper having a low surface planality.

For the resin of the elastic belts, one or more can be selected
from the group consisting of polycarbonates, fluorine resins (ETFE,
PVDF), styrene resins (homopolymers and copolymers including
styrene or  substituted styrene) such as polystyrene,
chloropolystyrene, poly-a-methylstyrene, styrene-butadiene
copolymer, styrene-vinyl chloride copolymer, styrene-vinyl acetate
copolymer, styrene-maleic aci_d copolymer, styrene-acrylate

copolymers (styrene-methyl acrylate copolymer, styrene-ethyl

acrylate copolymer, styrene-butyl acrylate copolymer, styrene-octyl

89
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‘r'20'éobolyher;'styréné:nﬁferc-acid'copolyner,

styrene-acrylate copolyners (styrene-nethyl acrylate
copol ymer, styrene-ethyl acrylate copol yner
styrene-butyl acrylate copol ynmer, styrene-butyl 89
acryl ate copol ynmer, and styrene-phenyl acryl ate

copol yner), styrene-nethacryl ate copol yners
(styrene-net hyl nethacrylate copolyner, styrene-ethyl
nmet hacryl ate copol ynmer, styrene-phenyl nethacryl ate

REPRItNEEopalyinéhe dhde)stysbieesited@ykc hlaerphiRbhytogolymer),
acryl ate copol ymer, styr ene- acryl onitrile acrylate

opol t he net h net hacr ere
SEERe T theaylatee poad fmE,(cods Bebby e e tliyate
acrylate resin, nodified acrylic resins (silicone-
copdlyfmer a;d:yyéme:ethsl nuetvhagtylabé ocomd ymesi, nstyoeinfer ghlenyl
acrylic resin, acrylic urethane resin, and the |ike),

e er Mﬂar ' &%}{ﬁﬁﬁ}br% Ht Wiéanf—ly %eya}%‘?fog&;echloromethyl

copol'y e-vinyl

r osi n- nDdIerd mal ei ¢ acid resin, phenol resin, epoxy
acsglate popolygeer, stwieme-porylesitilesioryiatehsapohasen, and
pol yet hyl ene,  pol ypropyl ene, pol ybut adi ene,

tReI 1YV et en St Lir e +NRMBu Lyl %§éﬂha099iswér RIhaneihyl
reS|n silicone resi n, ket one resin,

et hyl ene- et hyl ate copol yner, xyI e resin
aﬁsyfaﬁﬁnylf%flw |utﬂ e&CRY1416| yEaTiRe P&Lﬂg edrpAPTYa fa resins
pol yphenyl ene oxide resin, and the |I|ike. However, it
(sdicondemsidofid dthatyliche: sfmt einyl shlarédd @bsin-mMddied fcrylic
t hose nentioned above. For the rubber and el astoner of

rteglen eligxs’ytlllg um%:&ﬁgllngl Fesin one add the like), vinyl chloride resin,

styrene-vinyl acetate copolymer, vinyl chloride-vinyl acetate
copolymer, rosin-modified maleic acid 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 copolymer, xylene resin and polyvinylbutylal
resin, polyamide resip, modified polyphenylene oxide resin, and the
like. However, it 1s uﬁdérstood that the materials are not limited
to those mentioned above.

For the rubber and elastomer of the elastic materials, one or
more can be selected from the group including butyl rubber,
fluorine rubber, acrylic rubber, ethylene propylene rubber (EPDM),

acrylonitrilebutadiene rubber (NBR), acrylonitrile-butadiene-
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rubber, fluorine rubber, acrylic rubber, ethylene
propyl ene rubber (EPDVM, acrylonitrilebutadiene
rubber (NBR), acrylonitrile-butadiene- 90 styrene
natural rubber, isoprene rubber, styrene-butadiene
rubber, butadi ene rubber, ethyl ene-propyl ene rubber,
et hyl ene- propyl ene terpol yner, chloroprene rubber,

chl or osuf onat ed pol yet hyl ene, chl ori nat ed
ndi ot acti.c

I hyvl.ene, unet hane rubber D ..
#?ﬁig%%%‘ihrgéi%ﬂ’ ot TR RRPE R $0BGBE buiadieagerubber,
rubber, fluorine rubber, polysulfurized rubber,
paladieneornbber,ulebkylerv orogeleaiee ¢ ubbicty i dthylebdeiropylene
t hernopl astic el astomers (such as pol ystyrene

SHESMATEE HIOLEHL L ST T, AL e

el astonmers, polyurea 10 el astoners, pggﬁester
chlggimateds, aplyethydenee r astathenast omebdpr, amyndietactic
i ke. However, it is understood that the materials are

Natpolybikieibdl dfieRR TR dronedARYY 8ili& B klbber, fluorine

conductive agents for reSistance adjustnment are not
rticularly |imted, and exanples thereof include

12bbeEn bp furipgd jrublym @olyporbornamabbec hydsogenated

al um num nickel, and the |ike; and electric _

morideic riibbenet tHeroxoslas iU céladsotnleRs OXbA€h tast 45b 4 Btyrene

oxi de, antinony oxide, indium oxide, potassium

DRAEREG PPRITRIe et bohinl "FhipTide colfbbormers.
on non-conducting particul ates such as

polyurethane elastomers, polyamide elastomers, polyurea
elastomers, polyester elastomers, and fluorine resin elastomers),
and the like. However, it is understood that the materials are not
limited to those mentioned above.

Electric conductive agents for resistance adjustment are not
particularly limited, and examples thereof include carbon 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

tin oxide (ATO), indium tin oxide (ITQ), and the like. The metal

oxides may be coated on non-conducting particulates such as

barium sulfate, magnesium silicate, calcium carbonate, and the like.

It is understood that the conductive agents are not limited to those

mentioned above.
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20 bariumsul fate, magnesiumsilicate, cal cium
carbonate, and the like. It is understood that the
conductive agents are not limted to those nentioned
above. 91 Materials of the surface |ayer are required
to prevent contam nation of the photoconductor by use
of the elastic material and to reduce the surface
friction of the transfer belt so that toner adhesion
is lessened and the cleaning ability and secondary 5

t r ansMertepidigerofy thee sutd@asieger Fareexaqni®d ok Prevent
nore of pol yurethane, polyester, epoxy resin, and the

L ik i cl f .
PR PRt tRY BARBRERESoGir B el nERES) el Fiagirial
such as fluorine resin, fluorine conmpound, carbon

ahHuler reducd ithaniunfade dxicion sff Itheotracasféer delt eo thia¢ toner
| i ke can be 10 dispersed and used. Alternatively,

aﬂﬁ@?ﬁ)rns d&r II%@E& CheSnd il fél%%‘fﬁ‘ﬁ %Qﬁtgaﬁﬁn*ﬂe secondary

tion, it 1s p033|
rmterlal such as fluorlne r ubber that is treated with
trpafes opronartyaare ubrqmeeseilich Fayeexampior mog oF omere of
surface and the surface energy is reduced. 15 The

pOBREhEAE, BIAYEEIdIY ditkyPebkid, Sanat the MikedaréNtksed, and

there are: centr|fugal orn1ng in which material is
B B B B B P BB e an
sprayed to form

enhances lubrication such as fluorine resin, fluorine compound,
carbon fluoride, titanium dioxide, silicon carbide, or the like can be
dispersed and used. Alternatively, powders or particles of
different sizes may be employed. In addition, it 1s possible to use
a material such as fluorine rubber that is treated with heat so that
a fluorine-rich layer is formed on the surface and the surface
energy is reduced.

The method for producing the belt is not limited, and there
are-

centrifugal forming in which material is poured into a
rotating 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;
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20 a film dipping method in which a cylindrical mold

is dipped into a solution of material and then pulled
out; 92 injection nold nethod in which material is
injected between inner and outer nolds; and a method
in which a conpound is applied onto a cylindrica

nmol d and the conpound is vul cani zed and ground. 5 The
method is not linmted to those nentioned above, and
typically, an elastic belt is produced in conbination

of pl ux et t revent. el.ongati on,of
thepeltiélz%?% engﬁlfﬁnc U 210 Hﬁg%hﬁﬁgamgg?%af&il qc£§,€|between
which is difficult to elongate on which a 10 rubber

inpearand opdersaoldsn@mdoor ating a material t hat _
prevents elongation into the core layer, and the |ike,

howevey mdthedai RAeh AESMIRuRRLL n%?gli%ﬁl (ynt{oﬁé ?:Srfl{}ldrical

with the production nethods. For rials

reyent. el ongation of a core |layer, one Qr nore can
‘E‘Qﬁiélné]cﬁé"dcgmﬂ"c 1 VBiganised andgronsd. exanpl e,
natural 15 fibers such as cotton, silk and the |ike;

synt héThe rhiebksd suabt aimiebd &t €hokd DALSLIIWEP Above, and
fibers, acrylic fibers, polyolefin fibers, polyvinyl

SRR, LB SR S P o e
pol yacetal fibers, polyfluoroethylene fibers, pheno
metleeds. and the |ike; inorganic

Methods to prevent elongation of the elastic belt include
using a core resin layer which is difficult to elongate on which a
rubber layer is formed, incorporating a material that prevents
elongation into the core layer, and the like, however, the methods
are not particularly related with the production methods.

For materials that prevent elongation of a core layer, one or
more can be selected from the group including, for example, natural
fibers such as cotton, silk and the like; synthetic fibers such as
polyester fibers, nylon fibers, acrylic fibe-rs, polyolefin fibers,
polyvinyl aleohol fibers, polyvinyl chloride fibers, polyvinylidene
chloride  fibers, polyurethane  fibers, polyacetal fibers,
polyfluoroethylene fibers, phenol fibers, and the like; inorganic
fibers such as carbon fibers, glass fibers, boron fibers, and the like,

metal fibers such as iron fibers, copper fibers, and the like, and

materials in a form of a weave or thread can be used. It is
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'120 fibers such~as.cérbdh fibeféf-glaSS'fibefé;'béf6n “mWM”MWﬂMMM

fibers, and the like, mnetal fibers such as iron
fi bers, copper fibers, and the like, and materials in
a formof a weave or thread can be used. It is 93 zi,
understood naturally that the materials are not
limted to those described above. A thread may be one
or nore of filaments tw sted together, and any ways
of twisting and plying are accepted such as single 5
uniesttow] mathtraplye that sthengnacatiblsedryanot lamdtdd@o those
I i ke. Further, fibers of different materials selected
QHP% ve descri bed group may be spun together.
ﬁ rea nay be treated before use in such a way
that it is electrically conductive. On the other hand,
t he wlatlerasel nivey dfe ang ey peolienof ddamee nisOtwistied together,
knitting. It is naturally possible to use a conbi ned
a C n
AMURY, Ray¥ht oo B pOCRIGHE X6 QLRI ncil 1 single
partlcularl limted. For exanple, there is _a nethod
tWistiRECc AR ] %%wé“ftlﬁiapgp douytdednyarnqand tharkike) Jhapher,

is placed on a nold or the like and a 15 coating | ayer

fiber ObPedifBérdmiP Mhtétiald\NedlBefe IBlBA HBESaBove-described
cyllndrlcal weave bei ng di pped in a liquid rubber or

the |like.so that one d nboth i des

BEDfR Ay dic SRR or Thf HSealguaddbe Freaing hdore use
exanple, a thread is wound helically to a nold

in such a way that it is electrically conductive.

On the éther hand, the weave may be of any type including
plain knitting. It is naturally possible to use a combined weave to
apply elecfric conductive treatment.

The production method of the core layer is not particularly
limited. For example, there is 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. Another method uses a
cylindrical weave being dipped in a liquid rubber or the like so that
on one side or on both sides of the core layer, coating layer(s) is
formed. In another example, a thread is wound helically to a mold
or the like in an arbitrary pitch, and then a coating layer is formed
thereon.

When the thickness of the elastic layer is too thicker, the

elongation and contraction of the surface becomes large and may
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or'the.likenin ah arbitrary pitch, and then a coating

layer is formed 20 thereon. When the thickness of the
el astic layer is too thicker, the elongation and
contraction of the surface becones |l arge and may 94
cause a crack on the surface |ayer although it depends
on the hardness of the elastic |ayer. Miyreover, when
t he amount of el ongation and contraction is |arge,
the size of inmages are el ongated and contracted.

for Wt A t .preferned (abqut 1 0 5
Sone & Fadh gt B8 B EI 1ESet PR g Al on s e the
resent invention may al so be applied to a col or-i nage
E‘@F‘ Anags apbdihet dasticalazerle mMystoyer, Amhenbole maniowdt of
such a color-imge form ng apparatus of the tandem

8l iid laln oA adeRT i@%&ﬂ?%ﬁ\é’si?é‘%@ Mre elongated

el ect r ophot ogr aphi ¢ apparatus”are gpugﬁ y as?|

into direct tra er systens  and indirect trans er
§§QtEﬂ%?“*ﬁeéhenﬁﬂ?ﬁﬂ?r?ﬁah§ﬁeﬁ0§y3f%$¥a%dsﬁﬂmnw|d mm or
FIG 3, transferring unit 2 transfers images on

imudieYi dual phot oconductors 1 sequentially to a sheet

"s" transported by sheet conveyor belt 3. 15 In the

(PSS TR CRIPt 13 FR bR AP es oS < | nages on

i ndi vi dual phot oconductors 1 to internediate transfer
menberThe presensdonoeddion tmapsfleo rhagpplidd Botd abEreihage
the resulting i mages on the

forming apparatus of a tandem system. An embodiment of such a
color-image forming apparatus of the tandem system will be
described below. Such tandem electrophotographic apparatus are
roughly classified into direct transfer systems and indirect transfer
systems. In the direct transfer system as shown in FIG. 3,
transferring unit 2 transfers images on individual photoconductors
1 sequentially ;co a sheet “s” transported by sheet conveyor belt 3.
In the indirect transfer system as shbwn in FIG. 4, primary
transferring unit 2 sequentially transfers images on individual
photoconductors 1 to intermediate transfer member 4, and
secondary transferring unit 5 transfers the resulting images on the
intermediate transfer member 4 to the sheet “s” in a block. The
secondary transferring unit is formed in a transfer conveyor belt,

however, it may be in the form of a roller.

The direct transfer system must be provided with sheet
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intermedi ate transfer nmenber 4°to the sheet "s" in a -

bl ock. The 20 secondary transferring unit is fornmed in

a transfer conveyor belt, however, it may be in the
formof aroller. The direct transfer system nust be
provided with sheet 95 feeder 6 upstreamto the
sequentially arrayed photoconductors 1 of the tandem

i mage form ng apparatus T and fixing unit 7
downstream t hereof. This is disadvant ageous because
féduers§ aiputreanevo tthbl gequeariéal g sarrayetdsphotteondu@tors 1 of
sheet transporting direction. 5 On the other hand, in

e..ndi.rect trans Syst S§Co I Ye st er

ohec kel C imtR TR §Bbabdfys ST SRERL HMAE bR 7
sheet feeder 6 and the fixing unit 7 can be arranged

-dapmesreamdtiserded] ol hikeist dirdalvantageofisriaagisgpilas syetem

T. The apparatus of the indirect transfer systemis
1AM RRD RIBRYUS akBs Haks kize AP acﬁibéthﬁra%fsgﬁﬁti*ﬁ% direction.

downsi Zed. In the direct transfer system the fixing

unit 7 should ge ﬁrrang_ed in the vicinity of the

t andef tige otBeti Randppay digs 1xdigest piramsfer uprsiemyg the

of the apparatus in a sheet transporting direction.

sddidard’ erahskevaiicdgessi daidtbet helaheely Teeelgaftinged,
15 sufficiently bend in such a small space between the

YRR AT RARY GBS TR P R0 FRRER o

fixing unit 7 is affected by an inpact, specifically
and/ar t heldw shiket , tfmdamd mhage t Hermipgofappweratioset T sThe

“apparatus of the indirect transfer system is advantageous in that it

can therefore be downsized.
In the direct transfer system, the fixing unit 7 should be
arranged i1n the vicinity of the tandem image forming apparatus T

to prevent upsizing of the apparatus in a sheet transporting

©_»

direction. There are disadvantages in that the sheet “s” cannot _

sufficiently bend in such a small space between the fixing unit 7
and the tandem image forming apparatus T, accordingly, image
formation upstream to the fixing unit 7 is affected by an impact,
specifically in a thick sheet, formed when the tip of the sheet “s”
enters the fixing wunit 7 and by the difference between the
transporting speed of the sheet when it passes through the fixing
unit 7 and the transporting speed of the sheet by the transfer

conveyor belt.
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_enters thé.fixing_uhit 7 and'by_the differencé'bé%ﬁééﬁh Wm”mmmemMw;
the 20 transporting speed of the sheet when it passes’

through the fixing wunit 7 and the transporting speed

of the sheet by the transfer conveyor belt. 96 On the
other hand, in the indirect transfer system the sheet
"s" can sufficiently bend in a space between the

fixing unit 7 and the tandem i mage form ng apparat us

T. Thus, the fixing unit 7 does not significantly

affect _the imge fornmation. 5 Based on the reasons

st at edOBURROthgr hapentn yogrndirentr tianster pystamethe sheet
attention has becone drawn from an apparatus which

VM QY suiffididitty Bdmhshes dppelnbetfeed Hhe FXPReOinit 7 and
col or el ectrophot ographi ¢ apparatus, as shown in FIG

hot,oconduct or, cl eani ng unit 8,renpves resi dual .
{lign EPRAE pBIEG (RIRE ORIt o st Lo Bring wnit 7
primary transfer to clean the surface of the
¢dest nobeiymifieantlyaaffept ¢harind gy faubatignent i mage
formng, and internedi ate transfer nenber cl eaning
unit S es) t rremaini ng_on
i nter ﬁ%%‘%‘g?ggﬁr a%ls eréﬁr@{ eé)t% egft;{e%‘gb’sgélon Gept years,
transfer to clean the surface of the 15 internedi ate
ravieilarlyetieratdentignphasabecdme tdhawsulfsenguent apparatus
i mage formng. Wth reference to the figures, an

@mbﬁfﬂgbygfinﬁﬁ%cﬁrtgﬁﬁgfer {daneRgLen will be

descri bed.

This type of color electrophotographic apparatus, as shown
in FIG. 4, photoconductor cleaning unit 8 removes a residual toner
remaining on photoconductor 1 after a primary transfer to clean the

surface of the photoconductor 1 and prepare for subsequent image

formiﬁg, and intermediate transfer member cleaning unit 9

removes a residual toner remaining on intermediate transfer

member 4 after a secondary transfer to clean the surface of the
intermediate transfer member 4 and prepare for the subsequent
image forming. |

With reference to the figures, an embodiment of the present
invention will be described.

In FIG. 5, copier main body 100 is provided with sheet
feeder table 200, scanner 300 which is mounted on the copier main
body 100, and automatic document feeder (ADF) 400 arranged on

the scanner 300. Intermediate transferring member 10 formed in

97
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In FIG 5, copier main body 100 is provided with sheet

20 feeder table 200, scanner 300 which is nounted on
the copier main body 100, and automatic docunent
feeder (ADF) 400 arranged on the scanner 300.
Internedi ate transferring nenber 10 formed in 97 an
endl ess belt is arranged at the center of the copier
mai n body 100. As shown in an illustrated exanple in
FIG 5, the internediate transfer nenber 10 is
aspandésksobelt iheeasgpdoit thd ¢alteersf the cbpieAndai® body
and is capable of rotating and noving in a clockw se
1g'prection in the figure. In the illustrated exanpl e,
“the left side of the second support roller 15 of
the three support rollers, internmedi ate transfer
menbeAsc| gaowng i anl 7illustaatahgedamgliechin sFé@pald,e the
of renobving 10 a residual toner remaini'ng on the
j irat fer 1 [ S
SRS, Al a0s SO0 G 3 fiARke BUAE B0 b fport
first and second_support rollers 14 and 15, yellow,
rellars Ifagbht and Afdand dekcapabfe- pbratangnind m@vang in a
arrayed in parallel in a 15 noving direction of the

clodkerigBdiiat eibhansfis figR@per 10 to thereby constitute
tandem i mage form ng apparatus 20. As shown in FIG 5,

e SRR b B AR S L S e

support roller 15 of the three support rollers, intermediate transfer

1

member cleaning unit 17 is arranged, which is capable of removing
a residual toner remaining on the intermediate transfer member 10
after image transfer.

Above the intermediate transfer 10 spanned between the
first and second support rollers 14 and 15, yellow, cyan, magenta,
and black image'fprming units 18 are arrayed in parallel in a
moving direction of the intermediate transfer member 10 to thereby
constitute tandem 1mage forming apparatus 20.

As shown in FIG. 5, the apparatus further includes exposing
unit 21 above the tandem image forming apparatus 20 and
secondary transferring unit 22 below the intermediate transfer 10.
In the illustrated example, secondary transferring belt 24 being
formed in an endless belt is spanned over between the two rollers

23 to constitute the secondary transferring unit 22, and the
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secondary transferring unit 22 below the internediate

transfer 10. 20 In the illustrated exanple, secondary
transferring belt 24 being fornmed in an endl ess belt
I s spanned over between the two rollers 23 to
constitute the secondary transferring unit 22, and the
98 secondary transferring unit 22 is arranged so as to
be pressed against the third support roller 16
through the internediate transfer nmenber 10 to
transfer the image on the internediate transfer
ryotopesfeargtpatnit52Ress awramgedseoondaty be pressed

transferring unit 22, fixing unit which 1is configured

i r aRsfLer j h i SHa n . -
R S R R, "L PRl g DVAE Bfermediate
roller 27 i pressed agaipst fixing belt 26 which is_
tffaPﬁg‘af imembeandibde peansternéhectagar pnt thasiniermediate
unit 22 is also capable of 10 transporting a sheet

tahineler BGRbLEF A0SHLto A&Hee. fiXxing unit 25,
Naturally, a transfer roller or a non-contact charger

can beyus t he secondary.transfer.ri unit 22. 1In.
Cas NERE T Bhe et pRRER T RPN R el B0 il ERit which
transferring unit 22 has the capability of
isr eoishenredgta Hix shdeansfréieimppar ahua shevinis mirbGged.
5 also includes a sheet reverser 28 bel ow the

oA . f ' it t LXl-na unkt .
r1|5ﬁ&par a"%/gdl{?mn%hg{;#éﬂ?%@er% | ?r]agggF Jir} %Sﬁgrfa%ﬁﬁgr Ié?r%%r 225{ 18

20. The sheet reverser 28 is capable of reversing the
messed ggaggst fixing belt 26 which is formed in an endless belt.

The secondary transferring unit 22 is also capable of
transporting a sheet after image transfer to the fixing unit 25.
Naturally, a transfer roller or a non-contact charger can be used as
the secondary transferring unit 22. In this case, it is difficult that
the secondary transferring wunit 22 has the capability of
transporting the sheet.

The apparatus shown in FIG. 5 also includes a sheet
reverser 28 below the secondary transferring unit 22 and the
fixing unit 25 in parallel with the tandem image forming apparatus
20. The sheet reverser 28 is capable of reversing the sheet so as to
form images on both sildes of the sheet.

A copy is made wusing the color elect¥oph0tographic
apparatus in the following manner. Initially, a dociment is placed

on a document platen 30 of the automatic document feeder 400.
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forminages on both sides of the sheet'. 20Acopy|s T

made using the col or el ectrophotographic apparatus in
the followi ng manner- Initially, a docunent is placed

on a docunment platen 30 of the automatic docunent

feeder 400. 99 Alternatively, the automatic docunent
feeder 400 is opened, the docunent is placed on a
contact glass 32 of the scanner 300, and the

aut omati ¢ docunent feeder 400 is closed to press the
Adoermmntel yWhdie prnessiaige odocumeatt feadiercB00NDE oplemed) , the
the docunent, 5 if any, placed on the automatic

\ 0 spprLe t cont
JPEHIL L FIEEE 1004 SRR PEe sz, ) e LS80 45D, ana
the contact glass 32, the scanner 300 is imediately
theiamomatic doenment faegterc400 inglosed tinpresctinel document.

carriage 34. Light is applied froma |light source to

the deeHERMressiith b8l 4 &Ehed skWitdh (Lapghb%)}%@&w@ﬂbnt,

is further reflected toward the second carri age 34 at
first carriage 33. The reflected |ight is further

h
ifE Bpyeplase dygnthepptemagic dpeumeayntpedsrr4Q@ds 3zansported

passes through i mage-formng lens 35 into a read

0866 IWe Sbntartt FRIsEbI2 ! eathe Aet il Qweranie nVREANPHABS Phaced
on the start switch (not shown), a drive is notor

o e 0215 SEASL5, 82, NG5 B0RL0) PR RPER} e o

two support rollers to rotate followng the rotation
optratecfivnt caupaget 38 dndrsetont hermlyge Gdat abight coapeyied
the internediate transfer nenber 10. Sinultaneously,
fidif a light source to the document, and reflected light from the
document i1s further reflected toward the second carriage 34 at the
first carriage 33. The reflected light is further reflected by a
mirror of the second carriage 34 and passes through image-forming
lens 35 into a read sensor 36 to thereby read the document.
When pressing on the start- switch (not shoﬁrn), a drive

motor {(not shown) rotates and drives one of the support rollers 14,
15 and 16 to thereby allow the residual two support rollers to rotate
following the rotation of the one support roller to thereby rotatably
convey the intermediate transfer member 10. Simultaneously, the
individual image forming units 18 respectively rotate their
photoconductors 40 to thereby form black, yellow, magenta, and

cyan monochrome images on the photoconductors 40, respectively.

With the conveying intermediate transfer member 10, the
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i ndi vi dual image fornming units 18 féépéct i vel y rotate

their 20 photoconductors 40 to thereby form bl ack,
yel | ow, nmagenta, and cyan nonochrone i nages on the
phot oconductors 40, respectively. Wth the conveying
intermedi ate transfer nmenber 10, the 100 nonochrone

i mges are sequentially transferred to forma
conposite color imge on the internediate transfer 10.
Separately, when pressing on the start switch (not

hown one.of feeder rollers .42 of the feeder table
%ﬁﬁlqciﬂgg’leecﬂl\?gw € at B uehaflye: trapsfepresc by dppm a

one of nmultiple feeder cassettes 44 in a paper bank 43
comdpaside swpar ameagei on dhedpasAhe dinteotdatisfdb 10ne by
one into a feeder path 46, are transported by a

trans l.her ' .a feedgr path 48.] he

copi efs)%?%ﬁgkgywﬁég ggé Are %ﬁer%eed Sg%‘&aﬁﬁéthhkpggi%]town)’
rol-ler, 49. 10 Alternatively, pressing on the start

onf ot feqdumareliens £3addhe fesideertabde 28 0cjsesetlestizelys rotuted,
a manual bypass tray 51, the sheets are separated one

BB AN e SRPFREhOBNEO ot S
Piageens qegam ot ol 3. 08pl0 Bofp B AV «

roller 49. The resist roller, 49 is rotated
%%Rﬁfhi’aﬂg‘u%gyawﬁt‘ﬁ’et Repanafedyyp b separating rdipo < ene by

color inmage on the internmediate transfer nmenber 10 to

dueaispont feelderspett 460 tarebitampdrid® by Al BamRP02t Goller 47
transfer nmenber 10 and the secondary transferring

igﬁ{; ga ?(%eedegrﬂggt;lrl]etlé: o ?1Sei ctzoepi%(l)'l Ig)lré.irilrf)a(gtfy il?}Ot g%gsaflreer jl;)ggnped
against a resist roller 49.

Alternatively, pressing on the start switch rotates a feeder
roller 50 to eject sheets on a manual bypass tray 51, the sheets are
separated one by one on a separation roller 52 into a manual
bypass feeder path 53 and are bumped against the resist roller 49.

The resist roller 49 is rotated synchronously with the
movement of the composite color image on the intermediate
transfer member 10 to transport the sheet into between the
intermediate transfer member 10 and the secondary transferring
unit 22, and the composite color image is transferred onto the sheet
by action of the secondary transferring unit 22 to thereby record a
color image.

The sheet bearing the transferred image is transported by

the secondary transferring unit 22 into the fixing unit 25, is
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by action of the sedondary‘transferring unit 22 to

thereby record a 20 color image. The sheet bearing
the transferred inage is transported by the secondary
transferring unit 22 into the fixing unit 25, is 101
applied with heat and pressure in the fixing unit 25
to fix the transferred image, changes its direction
by action of switch blade 55, is ejected by an

ctlng Ller 56 and i s stacked on output tray

idnaiflt{? pat 1 apd sprassusRayddg dixiag aarit 025 bip flx the

actlon of the 5 switch blade 55 into the sheet

t¥ Ve sasd Ahada)l dadf@y eid) diteetidh HIS AR 0GR fich Dlade
the transfer position, followed by i'mage formation on

rf f th t heet . b
Py B URAHY RSP RS EP LB G6 Bt SERIRAGH PG tray

ejecting roller 56 onto the output tray 57. 10
S%epaklacehativele tbet sheedchhagbs dns fdkeclienarbnacvivid of The
renoves a residual toner on the internedi ate transfer

er fer faor aggth i mage i
%orm nbgl;'hfoil%3 oé%gédﬁ?lébg%gghéhgggn evrﬁl]sﬁﬁgg% EIH erein, is
appar at us 20. Fbreln the resist roller 49 is

traysipogted geaumdea, thowenaarsfer t pogBions, doBowak elpy abheage
to apply a bias thereto for the renoval of paper dust

foRn£4188t on! Phé r@aél@@ﬁ‘fhb&ﬂ%‘é ther Bhog. ap%r agﬂﬁ?f?sbearmg

descri bed above each of I ndivi dual "image formn

.units 18 r. l e i ..
images on ’botg s1 milereo? 1s ejected through the ejecting roller

56 onto the output tray 57.

Separately, the intermediate transfer cleaning unit 17
removes a residual toner on the intermediate transfer member 10
after image transfer for another image forming procedure by the
tandem image forming apparatus 20.

Herein, the resist roller 49 is typically grounded, however, it
is also acceptable to apply a bias thereto for the removal of paper
dust of sheet.

In the tandem image forming apparatus as described above,
each of the individual image forming units 18, for example, as
shown in FIG. 6, specifically is provided with charging unit 60,
developing unit 61, primary transferring unit 62, photoconductor
cleaning unit 63, and charge eliminating wunit 64 around

drum-shaped photoconductor 40.
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-shown Tn FiG. 6, speéfffcéi{y iérprovidéd‘ﬁﬁth

charging unit 60, 20 developing unit 61, primary
transferring unit 62, photoconductor cleaning unit
63, and charge elimnating unit 64 around drum shaped
phot oconduct or 40. 102 (Process Cartridge) FIG 7 is a
schematic illustration showi ng an exanple of the
process cartridge of the. present invention. Process
cartridge for electrophotographic apparatuses 100 is
ovideg% phot oconduct or drum 40 serving as the
ﬁ%ﬁFﬁE% f%ﬂgﬂcharge roller 60 serving as the
charge unit, photoconductor cleaning unit 63 serving
as theF bﬂ}eﬁmsn@ sdheinataandlldevieltopn Rhowin £ e%@rlﬂPIégof the

as the developing unit all of which are detachab
tointe

d r| nt er SQ as a
ons%:gt ué%r%m{] § St 85??‘??%@87’9 {0y hEPeess © rtr“&é/e for
Herei nafter, the present invention will be described
¢lectrapdidtograplkiy i ngpparspests i c anpliss, poawdded, with
the present invention is not [imted to the disclosed

b&fluctdr SBAUL 4pe srég/ﬁ&j%tzli@tt dfbefa/ﬂ&lé)tcﬁn{iuc}gr charge

represented by "part", "pa are
Pstrued on the baS|s of iight", nanely, as "part
%ﬁ efePUnserving g ¢ gyc]%g]@hpmt opho%cobty'lug@q}g lfl¢aning unit

unl ess ot herw se not ed.
63 serving as the cleaning unit, and developing unit 61 serving as

the developing unit all of which are detachably mounted to the

printer main body so as to integrally constitute a process cartridge.

Example

Hereinafter, the present invention will be described in detail
referring to specific éxamples, however, the present invention is not
limited to the disclosed examples. It should be noted that the units
represented by “part”, “parts”, and “%” below are construed on the
basis of “weight”, namely, as “part by weight”, “parts by weight”, or “%

by weight”, unless otherwise noted.

(Evaluation of Two-Component Developer)
When images formed with a two-component developer were
evaluated, as shown below, a ferrite carrier having an average

particle diameter of 35pum coated with a silicone resin having an
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(Eval uatl on of Tvvo Con'ponent Devel oper) 20 V\hen |mages

formed with a two-conponent devel oper were eval uated,
as shown below, a ferrite carrier having an average
particle dianmeter of 35gmcoated with a silicone resin
havi ng an 103 average thickness of 0.5gm was used,
and 7 parts by weight of each of color toners were
used relative to 100 parts by weight of the carrier,
and the carrier and the each of color toners were

aveidg thigkAb¥edl OFiM0was sed| ahdnt )pﬁﬁrtQBle@ht af each of
container was rolling such, that the contents therein

oGt o S B SelRUREe TR ahEY SRR gpyries

Core material WMh ferrite particles 10 (wei ght average
apdrtheclcardieanet@rthe3bgel &, 64i0r pmtess w&oatumibdrenlyalmixed
Tol uene 450 parts Silicone resin SR2400 450 parts

ugf%ﬁf&t%ﬁlféle g% Wﬁkm %Eﬁkh&%zﬁé‘@@gpsuéﬁ that the
5 conanis shiopere sould be Stizeod to charge the color tonors and fo
thereby prepare a developer.
(Preparation of Carrier)
e Core material
Mn ferrite particles
10 (weight average particle diameter: 35pm) 5,000 parts
e Coat material
Toluene 450 parts
Silicone resin SR2400 450 parts
(manufactured by TORAY DOW CORNING CO., LTD.;
15 nonvolatile part 50%)
Aminosilane SH6020 10 parts
(manufactured by TORAY DOW CORNING CO., LTD.)
Carbon black 10 parts
The coat materials stated above were dispersed with a stirrer
20 for 10 minutes to_prepare a coating solution. The coating solution

and the core material were poured into a coater equipped with a

rotatable bottom plate and stirring fans within a fluidized bed while
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stirrer 20 for 10 mnutes to prepare a coating
solution. The coating solution and the core nateri al
were poured into a coater equipped with a rotatable
bottom plate and stirring fans within a fluidized bed
while 104 formng a swrling flowto coat the coating
solution on the core material, and then the coated
material was cal cined at 250C for 2 hours using an

ol G Tk r ai he carri.er.
froile, %, WiPAGE Hhel W S ML dabibe SBliFR @ the core
Enul si on - Production Exanple 1 To a reaction vesse
w@hepsédand: then dbereantednaragering rwosmndeined6ss 358° Csfor 2

of water, 11 parts of sodiumsalt of the sulfuric acid

B6LRY ubing AREIGGEW fiindckd ' i
(ELEM NO© RS- 30,10 manuf o E‘?ﬁ%‘?%?b%%*ﬁﬁ?@ %Lr%q%’él

ndustlriles, Ltd.), 166 parts of nethacrylic acid, 110
AP butyl acrylate, and 1 part of anmoni um
persul phate were poured, and stirred at 3, 800rpm for

BBymthusiesf Organic Fine Pampide Faulsban. The white
emul sion was heated, the tenperature in the system

E%%@Loﬁaeﬁxg 71%C‘1 and the reaction was is perforned
or Xt

ours. 30 parts of an aqueous sol ution of
1% anmoni um persul phate was further added, and the
react fora reactineveswed equiipped vath Z6&itmr Sndautieritometer,
obtain an aqueous dispersion liquid of a vinyl resin
EFPRAES wlke TBNNBEF 4l d s Ltk BiTYdf the sulfuric acid ester of
methacrylic acid ethylene oxide adduct (ELEMINOL RS-30,
manufactured by Sanyo Chemical Industries, Ltd.), 166 parts of
methacrylic acid, 110 parts of butyl acrylate, and 1 part of ammonium
persulphate were poured, and stirred at 3,800rpm for 30 minutes to
obtain a white emulsion. The white emulsion was heated, the
temperature in the system was raised to 75°C, and the reaction was
performed for 4 hours. Next, 30 parts of an aqueous solution of 1%
ammonium persulphate was further added, and the reaction mixture
was matured at 75°C for 6 hours to obtain an aqueous dispersion
liquid of a vinyl resin {(copolymer of methacrylic acid-butyl
acrylate-sodium salt of the sulfuric acid ester of methacrylic acid
ethylene oxide adduct) [particulate emulsion 11. The volume average

particle diameter of the [particulate emulsion 1] measured by means

of LA-920 was 110nm. After drying a part of [particulate emulsion 1]
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acryl ate-sodi um salt - of “the sul furic acid ester of
nmet hacrylic acid 20 ethyl ene oxi de adduct)
[particul ate emul sion 11. The vol unme average particle
di anmeter of the [particulate enul sion 11 neasured by
means of LA-920 was 110nm After drying a part of
[particulate enmulsion 1] 105 Y; and isolating the
resin, the glass transition tenperature (Tg) of the
resin was 58C and the wei ght average nol ecul ar wei ght
awdsisbkXifgCthe redtnepheagliaes tehnditi@ousriaseure (Tg) of the
Production Exanple 2 5 To 990 parts of water, 83 parts
of. [.par tigul at nmul si 11, 37 arts of a.,48. 3%
Sl BeRaE G UL bitE I QB A bede ey oa pHoRg fRltnigs 130,000,
di sul fonic acid (ELEM NOL MON-7, manufactured by Sanyo
- Grepacatioh ndésudoas, Phask ) and 90 parts of ethyl
acetate were mxed and stirred together to obtain a
] SNNGIT fthhs was taken as 10 [aqueous phase 11
P?bggﬁ?h%gggﬂgph{%Mthlecular Pol yester - Production
Exanple 3 In a reaction vessel e Lfi pped with a _
condehe 90 ppets of water, 33 paghy og pitiiegateiemnualsionnd, 37
229 parts of bisphenol A ethylene oxide 15 dinvolar

pasuel .a ABBRAAEEOhs ROBPISA0HS AoBTBRYESNEYIXdGhenylether
trinolar adduct, 208 parts of terephthalic acid, 4(¥

A, B L IS Sl o
-normal pressure at 230C for 7 hours, and the
Chemical Industries, Ltd.) and 90 parts of ethyl acetate were mixed
and stirred together to obtain a milky liquid. This was taken as
[aqueous phase 1].
- Synthesis of Low-Molecular Polyester -
Production Example 3

In a reaction vessel equipped with a condenser tube, a stirrer,
and a nitrogen inlet tube, 229 parts of bisphenol A ethylene oxide
dimolar adduct, 529 parts of bisphenol A propylene oxide trimolar

adduct, 208 parts of terephthalic acid, 46 parts of adipic acid and 2

parts of dibutyl tin oxide were poured, and the reaction was

.performed under normal pressure at 230°C for 7 hours, and the

reaction was further performed under a reduced pressure of 10mmHg
to 15mmHg for 5 hours, then 44 parts of anhydrous trimellitic acid
was added to the reaction vessel, and the reaction was performed at

180°C under normal pressure for 3 hours to obtain [low molecular
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reaction was further perforned under a reduced

pressure of 10mHg 20 to 15nmmHg for 5 hours, then 44
parts of anhydrous trinellitic acid was added to the
reacti on vessel, and the reaction was perforned at
180C under normal pressure for 3 hours to obtain [|ow
nmol ecul ar 106 wei ght pol yester 1]. [Low nol ecul ar

wei ght polyester 11 had a nunber average nol ecul ar
wei ght of 2,300, a merght average nol ecul ar wei ght of

0, a Iass t |on tenperature (Tg) .of 43C _and
‘Eﬁlélé‘i PR o1 25, fﬁqﬁdgr swetghtntmolyestieat dl had a

Pol yester - Production Exarrpl e 4 In a reaction vessel

aquilppehwdrhea mokdalser weldles &f S2I3006T a WBLk average
nitrogen inlet tube, 682 parts of brsphenol A et hyl ene

BB A o bl B SRlfy (00 of 00

terephthalic acid, 22 parts of anhydrous trimellitic

and crancidvadaeted 2. di butyl tin oxi de were poured, and
the reacti on was perforrred under nornmal pressure at

??tﬁ@gisz,fﬁ Hgﬁnedg Jg?@ tte;]e reaction was further
e

or med un er a re uc pressure of 10mHg to
for 5 hours to obtain [internediate 15
B’f’ﬂ E({qamﬂ?]IBn‘lrer nmedi ate pol yester 1] had a nunber
average nol ecul ar wei ght of 2,200, a weight average

ol el s o, gt G A, p oo
ah]X(ij raO)%rt.ro\é%lnu?nI%ft tu%)e 682 parts of bisphenol A ethylene oxide
dimolar adduct, 81 parts of bisphenol A propylene oxide dimolar
adduct, 283 parts of terephthalic acid, 22 parts of anhydrous
trimellitic acid and 2 parts of dibutyl tin oxide were poured, and the
reaction was performed under normal pressure at 230°C for 7 hours,
and then the reaction was further performed under a reduced
pressure of 10mmHg to 15mmHg for 5 hours to obtain [intermediate
polyester 1]. [Intermediate polyester 1] had a number average
molecular weight of 2,200, a weight average molecular weight of 9,700,
a glass transition.temperature (Tg) of 54°C, an acid value of 0.5, and
a hydroxyl value of 52

Next, in a reaction vessel equipped with a condenser, a stirrer,
and a nitrogen inlet tube, 410 parts of the [intermediate polyester 1],

89 parts of isophorondiisocyanate, and 500 parts of ethyl acetate were

poured, and the reaction was performed at 100°C for 5 hours to obtain
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Next, 'in a reaction vessel equipped with a condenser,

a stirrer, 20 and a nitrogen inlet tube, 410 parts of
the [internedi ate pol yester 11, 89 parts of

i sophorondi i socyanate, and 500 parts of ethyl acetate
were poured, and the reaction was perfornmed at 100C

for 5 hours to obtain 107 3~ [prepol yner 11.

[ Prepolymer 11 had a free isocyanate content of 1.53%
by wei ght. Synthesis of Ketimne - Production Exanple
[Brepalymmeraif.eadPrepolyesselllehuaidppefresi isoayasbite remtend of
a thernoneter, 170 parts of isophorone diam ne and 75

yl ethyl ketone were poured, and the
1?53%%?9%%8 s&perfor med at 50C for 4.5 hours to obtain

ketim ne conpound 1]. The am ne value of [ketim ne
- Sompbasis aliKeksmume7. 10 - Synthesis of Masterbatch
(MB) - Production Exanple 6 To 1,200 parts of water,

P@ggu@ﬁ()hs&ﬁm%@é lgon bl ack (Printex35, manufactured by
Degsa Co.)[DBP oil absorption = 42m /100ngy, pH =

9-5],.and 1,100 parts of polyester_ resin were added
and M3 #n TEECHERSCIHSSEM KARIRRAT uFAER uBedsiyrem a2
M N NG CO, LTD.), then the m xture was kneaded at

tHSffofeted IMUpavs 80idophoroht iamineddidF505u 188 fadethyl
and crushed with a pulverizer to obtain [nmasterbatch

ethyl ketone were poured, and the reaction was performed at 50°C for
4.5 hours to obtain [ketimine compound 1]. The amine value of
[ketimine compound 1] was 417.
- Synthesis of Masterbatch (MB) -
Production Example 6

To 1,200 parts of water, 540 parts of carbon black (Printex35,
manufactured by Degsa Co.)IDBP oil absorption = 42ml/100mg, pH =
9.5], and 1,100 parts of polyester resin were added and mixed in
HENSCHEL MIXER (manufactured by MITSUI MINING CO., LTD.),
then the mixture was kneaded at 130°C for 1 hour using two rollers,
extrusion cooled and crushed with a pulverizer to obtain [masterbatch
1l.
- Preparation of Oil Phase -
Production Example 7

Into a vessel equipped with a stirrer and a thermometer, 378

parts of the {low molecular weight polyester 1], 100 parts of carnauba
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1]. - Preparation of Ol Ph-a-s-é -

7 Into a vessel equipped with a stirrer and a
thernoneter, 378 parts of the [|ow nol ecul ar wei ght

pol yester 11, 100 parts of carnauba 108 wax, and 947
parts of ethyl acetate were poured, and the

tenperature was raised to 80C wth stirring,

mai ntai ned at 80C for 5 hours and cooled to 30Cin 1
hour. Next, 500 parts of [masterbatch 11 and 500

arts _af hyl acetate were poured intq the vessel,

%ﬁ‘a" Fh“%e%’ﬁ a%ris Ogeﬁ&araqe&ab%wirﬁ nawed; andpidectgmperature
solution 11. To a vessel, 1,324 parts of [initial

waterdised $0/80°Cowidh stetihg, thahitfaehé @t SIFC F&e 5CR8RNand
bl ack and the wax were dispersed three 31tinmes using

B8 gl e R T BRI [bRSvarbaten i angt 500

1kg/ hr, disc 10 circunferential speed of 6nls, and
pasmez pthdnheethda deerm ploaded ant80%ehyessllyummd Nexed for 1
1,324 parts of a 65% ethyl acetate solution of [low

H&hﬁ%‘dlbﬁfai\ﬂeﬂigﬁﬁamaxgﬁgfrso]é%-x\gglwladded to the vessel

and dispersed tw ce using L under the
above-pnoted conditions to obtain [pignment-wax

di sperke @nvesselrHe33db nards cfnbatiabmateridl salition 1] were
[ pi gment -wax di spersion 11 (130C for 30 minutes) was

t28¥sferrbdVhaldf iltath Mo Mlade mNet hofw 20 W&t dispersed three
Production Exanple 8
times using BEAD MILL (Ultra Visco Mill, manufactured by AIMEX
CO., LTD.) under the conditions of liquid feed rate of 1kg/hr, disc
circumferential speed of 6m/s, and 0.5mm zirconia beads packed to
80% by volume. Next, 1,324 parts of a 65% ethyl acetate solution of
[low molecular weight polyester 1] were added to the vessel and
dispersed twice using BEAD MILL under the above -noted conditions
to obtain [pigment-wax dispersion 1]. The solids concentration of
[pigment-wax dispersion 1] (130°C for 30 minutes) was 50%.
- Emulsification and Removal of Solvent -
Production Example 8

In a vessel, 749 parts of [pigment-wax dispersion 1], 115 parts
of [prepolymer 1I, and 2.9 parts of [ketimine compound 1] were
poured and mixed at 5,000 rpm for 2 minutes using a TK homomixer

(manufactured by TOKUSHU KIKA KOGYO CO., LTD.), then 1,200

parts of [agueous phase 1] were added to the vessel and mixed in the
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In a vessél , 749 parts of [pignent-wax dispersion 1], .

115 parts of [prepolyner 11, and 2.9 parts of

[ keti m ne conmpound 11 were 20 poured and ni xed at

5,000 rpmfor 2 mnutes using a TK honom xer

(manuf actured by TOKUSHU Kl KA KOGYO CO., LTD.), then

1,200 parts of [aqueous phase 11 were added to the

vessel and mixed in the 109 TK honom xer at a

rotation speed of 13,000 rpmfor 25 mnutes to obtain
rhAmewaxet atry rotatizy spapss of11%000 ppeul fairt26 aninutes to

stirrer and a thernoneter, the [emulsion slurry 11

o%a?inpl%lﬂﬁﬂé,ioﬁﬁﬁll[&niﬂ'ﬁi on slurry 1] was subjected 5
to a solvent renoval treatnent at 30C for 8 hours and

t hen tured t 45C f&)r 7. hours to thereby obtain
[ di spePs? oressplieayinped wildsgi fretd apdy pnghermometer, the
Production Exanple 9 After filtering 100 parts of -

[ddnigionsslaprs Mlias pdutkdiethe’ RGWGREon sQuiyCEE Wal, subjected
fol | ow ng treatnments were carried out: a) 100 parts of

xch |Iter e and
eV ERE B AL Bt oo RERr Eo e rop dsiery ZrsbBb SR hured
10 minutes) and filtered. b) 100 parts of a 10%
a ddf Orfohyidhowisito slo¢nebiyosbbain ddigaedidrosiurey 115 filter
cake of a) and mxed in the TK honom xer (rotation
. for 30 minutes) and filtered under
i ucgg]:gp[}(gss re? c) 100 parts of a 10% hydrochloric

acid were_added to the filter cake of
Production Example 9

After filtering 100 parts of [dispersion slurry 1] under reduced
pressure, the following treatments were carried out:
a) 100 parts of ion exchange water were added to the filter cake and
mixed in a TK homomixer (rotation speed 12,000rpm for 10 minutes)
and filtered.
b) 100 parts of a 10% sodium hydroxide solution were added to the
filter cake of a) and mixed in the TK homomixer (rotation speed
12,000rpm for 30 minutes) and filtered under reduced pressure.
¢} 100 parts of a 10% hydrochloric acid were added to the filter cake of
b) and mixed in the TK homomixer (rotation speed 12,000rpm for 10
minutes) and filtered.
d) 300 parts of ion exchange water were added to the filter cake of ¢)
and mixed in the TK homomixer (rotation speed 12,000rpm for 10

minutes), and filtered twice to thereby obtain [filter cake 1].
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b) and mixed in the TK honom xer (fotation speed -

12,000rpm for 10 minutes) and filtered. 20 d) 300
parts of ion exchange water were added to the filter
cake of ¢c) and mxed in the TK honom xer (rotation
speed 12,000rpm for 10 mnutes), and filtered tw ce
to thereby obtain [filter cake 11. 110 [Filter cake 1]
was dried in a circulating air dryer at 45C for 48
hours. In a water solvent tank of which a fluoride

compou dIS at a c ncentratlon of 1%
bynpmei Qﬁ#ge %ﬁ‘@e[ﬂ emli cacul3Eing ag dryes gk 46°C for
wat er sol vent and mxed such that the content of the

48 bouirde conpound (2) was 0.09% by weight relative to

the toner base particles to make the fluoride

o) d he f
ana ch a SePESEREAB B Wch Yy (i AG et Er was

at 45C for 48 hours. Then the dried mxture was sieved
dispengpd at @ cosecenigabion7sf)Abyhwetghthabeblfilott arke 1] was
[toner base particles 11. Thereafter, 100 parts of the

S e e SRS o

er. Table ](ihovvs t he physical properties of the
B?%i Repmpewad (2 FersTaiass byswonght reladivg tathekoner base
results of the toner. 15 Exanple 2 A toner is produced

sy ormahare, SocinSsomenh (b p i o
the toner surface, and the mixture was dried in a circulating air dryer
at 45°C for 48 hours. Then the dried mixture was sieved through a
sieve of 75um mesh to thereby obtain [toner base particles 1].
Thereafter, 100 parts of the [toner base particles 1] and 1 part
of hydrophobized silica were mixed in HENSCHEL MIXER to thereby
obtain a toner. Table 1 shows the physical properties of the obtained
toner, and Table 2 shows the evaluation results of the toner.
Example 2
A toner is produced in the same manner as in Example 1
except that a fluoride compound (1) was used instead of the fluoride
compound (2). Table 1 shows the physical properties of the obtained
toner, and Table 2 shows the evaluation results of the toner.
Example 3

A toner was produced in the same manner as in Example 1

except that methanol was added to the water solvent tank and mixed
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'con'pound (2). Tabl e 1 shows the physical properties: of'--i-”

the obtai ned toner, and Table 2 shows the eval uation
results of the toner. 20 Exanple 3 A toner was

produced in the sane manner as in Exanple 1 except

t hat nmet hanol was added to the water solvent tank and

m xed 111 such that the content of the nethanol was
30% by weight, and then the fluoride conpound was

made to adhere on the toner surface. Table 1 shows

stihk thlay siheatopieaytertt tles noéthaml obaai 302 Byomarightindnd then
TabI e 2 shovvs t he eval uati on results of the toner 5

y ............... 30g 10 Acrylic aC| d
Table 1 shows the physical regpepade odhbe lobdpined toner, and Table

.................. 24g Carbon tetrabromde ........
24thows thd bagkuatfortlr8ARES b®nWithRef he conponents stated
above m xed and di ssol ved each other was dispersed to
solution in which 15 6g of nonionic surfactant
E?‘I%‘H’ 400, manufactured by Sanyo Cheni cal
I ndustries, Ltd.), and 10g of anionic surfactant
<(NeepBne®S, manufactured by Daiichi Kogyo Seiyaku
Co., Ltd.) were dissolved in

-- Preparation of Dispersion (1) --

Styrene .........covvivevvneen.... 370g

n butyl acrylate ............... 30g

Acrylicacid ..................... 8¢
Dedecanethiol .................. 24g
Carbon tetrabromide ........ 4g

In a flask, a dispersion with the components stated above

. mixed and dissolved each other was dispersed to a solution in which

6g of nonionic surfactant (Nonipol 400, manufactured by Sanyo
Chemical Industries, Ltd.), and 10g of anionic surfactant (Neogen SC,
manufactured by Daiichi Kogyo Seiyaku Co., Ltd.) were dissolved in
550g of ion exchange water, the dispersion was emulsified, and then
50g of ion exchange water with 4g of ammonium persulfate added
thereto was poured to the dispersion while slowly mixing the
dispersion for 10 minutes. The contents in the flask was sutbjected to

a nitrogen substitution process and then heated in an oil bath while

112
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550g of ion exchange water, the dispersion was
emul sified, and then 50g of ion exchange water wth
4g of ammoni um persul fate added 20 thereto was poured
to the dispersion while slowy m xing the dispersion
for 10 mnutes. The contents in the flask was
subjected to a nitrogen substitution process and then
heated in an oil bath while 112 stirring the contents
in the flask until the tenperature of the contents

s..70C ;and the emul sipn pol ynerization was conti nued
%ﬁnmpﬁétgﬁngog‘ﬂﬂﬁtFBntgﬁrﬁgsﬁodVgiﬁé%ﬁséﬁHﬁﬁFP??re of the
di spersion (1) with resin particles having an average
paniendt ovali 20¥C eandfthe5Emnisian g dgmdriZatios wdOeontinued in
tenperature of 59C, and a wei ght average nol ecul ar

' . 12¢ 00 L spersgad therej S._prepar :
1 Sing b aBiof Pl D HURRe ) TEOn ARl Blly BRRISRE R) wic
e fe e e 280g n butyl acrylate
resin particles havingag avergeyparticlei diameter of 155nm, a glass
..................... 8g In a flask, a dispersion with
38 s990R OPERb e r Shitee df aBOME, ﬁ&@ﬂ.@@%}&' mgxg@ fdtlcular
ot her was dispersed to a solution in I ch g~ of
.noni.onj ur.fac t,. (Noni pol 400, manufactured by
e ﬁ‘@:wimfc]%ﬁ&ﬂ&b%{emsg thererny wagmrepageds ani onic
surfactant (Neogen SC, 15 manufactured by Daiich
KRyepasetipakif Oikperkiosh. (2)wer e di ssolved in 5509 of
i on exchange water, the dispersion was emnul sified, and
t hen :%%%88f ion exchanggnwgt%%dgtr139 of anmoni um

per sul adued
n butyl acrylate ............... 120g
Acrylic acid ..oveevnvevnninnn... 8g

In a flask, a dispersion with the components stated above
mixed and dissolved each other was dispersed to a solution in which
6g of nonionic surfactant {Nonipol 400, manufactured by Sanyo
Chemical Industries, Ltd.), and 12g of anionic surfactant (Neogen SC,
manufactured by Daiichi Kogyo Seiyaku Co., Ltd.) were dissolved in
550g of ion exchange water, the dispersion was emulsified, and then
90g of ion exchange water with 3g of ammonium persulfate added
thereto was poured to the dispersion while slowly mixing the
dispersion for 10 minutes. The contents in the flask was subjected to
a nitrogen substitution process and then heated in an o¢il bath while
stirring the contents in the flask until the temperature of the

contents was 70°C, and the emulsion polymerization was continued in

113
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“thereto was poured to the dispersion while slowy

m xi ng the dispersion for 10 m nutes. The contents in
the flask was subjected to 20 a nitrogen substitution
process and then heated in an oil bath while stirring
the contents in the flask until the tenperature of the
contents was 70C, and the emnul sion pol ynerization was
continued in 113 s': the same condition for 5 hours.
Consequently, dispersion (2) with resin particles

t R \GahSe HOnAYEbAIRPEN hbﬁ&@ dC@H@é%ﬁeﬁ’ﬁy}%&’ﬂBrsﬁnﬁ'(@? Swith
transition terrperat ure of , a wel ght aver age

mol ecul ar ght (Mw) of 550, Q00 per se rein
T&vd8 Rﬁ ?%gz“@ng ATPR ¥R S PaFtigke &ﬂ%?%ﬁﬁ Oﬁggé%u%alass
(1) -- Carbon black ..................... 50g ( Mogal

tlansiEHOH! dshpeedtine GIL6B°COrand aNgRighi Caivdrakacadlecular
............ 5g (Noni pol 400; manufactured by Sanyo

worght Gt Sk BIH B G isndier Shekel Padiir R oL 70

m xed, dissolved, and dispersed for 10 m nutes using
"aPtmmrgemnzeﬁ C()ldranatmlsanré‘lbﬁ (1) manuf act ured by
| KA- WERKE GVBH & Co., KG to thereby prepare 15

col or anty st fggston (1) Vi th gyeol orant (carbon bl ack)

havi ng an average particle ter of 250nm

di speysed therein.
{ Mogal L; manufactured by Cabot Corp.)

Nonionic surfactant ............ bg

(Nonipol 400; manufactured by Sanyo Chemical Industries,
Ltd.)

Ion exchange water ............ 200g

The components stated above were mixed, dissolved, and
dispersed for 10 minutes using a homogenizer (Ultratalax T50,
manufactured by IKA-WERKE GMBH & Co., KG) to thereby prepare
colorant dispersion (1) with a colorant (carbon black) having an
average particle diameter of 250nm dispersed therein.
-~ Preparation of Releasing Agent Dispersion (1) --

Paraffin wax ..........ccoeeeee.. 50g

(HNP0190 (melting point: 85°C; manufactured by NIPPON
SEIRO CO., LTD.)

Cationic surfactant ............ 5g

(Sanizol B50; manufactured by KAO CORPORATION)

114
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Prepar ati on of Rel easing Agent Dispersion (1)
Paraffin wax ..................... 50g (HNP0O190
(rmelting point: 85C manufactured by NI PPON 20 SEI RO
CO., LTD.) Cationic surfactant ............ 59

(Sani zol B50; manufactured by KAO CORPORATION) 114

| on exchange water ............ 200g The conponents

st at ed above were heated and di spersed using a

honogeni zer (U tratal ax T50, manufactured by | KA-WERKE
GvBH Co.,, KG and then fur r di spersed using a
pressuﬁé1 %’f@ﬁqgﬁanwﬁg%“&homggﬁgzer to thereby

prepare rel easing agent dispersion (1) with a

r el easThe caganinehdyistgicahabyes aggeleddted endldaefRireed Afsing
550nm dispersed therein. -- Preparation of

ErBeol s MOIkhess TH) ﬁ%@%"%@%%}”wm GMBH

S
..................... 80g Col orant dispersion (1)

& Co., KG) szaythéelfeniergdmpensediusireg ai presédye 49ection type

Cationic surfactant ................ 1.5g (Sani zol

y t 54- . .
B0 PR 36 AP DR FBICTARE Mot ik Peb 809 with
Irvgire .m xed and _di spersed each other using a

pRRjes Agentubevang) ar average particle diameter of 550nm

dispersed therein.

-- Preparation of Flocculated Particles --

Dispersion (1) ......cceveviennn.e. 120g
Dispersion (2) ......cc.cevvvean.nn 80g
Colorant dispersion (1) ......... 30g

Releasing agent dispersion (2) 40g

Cationic surfactant ................ 1.5g

(Sanizol B50; manufactured by KAO CORPORATION)

In a round stainless steel flask, the components stated above
were mixed and dispersed each other using a homogenizer (Ultratalax
T50, manufactured by IKA-WERKE GMBH & Co., KG) and then the
contents in the flask were heated in a heating oil bath while stirring
the contents in the heating oil bath until the temperature of the
contents was 48°C. The contents were maintained at 48°C for 30
minutes, and then the contents were observed using an optical

microscope. As a result of the observation, it was ascertained that
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then the contents in the flask were heated in a
heating oil bath while stirring the contents in the
heating oil bath until the tenperature of the 20
contents was 48C. The contents were maintained at 48C
for 30 mnutes, and then the contents were observed
using an optical microscope. As a result of the
observation, it was ascertained that 115 floccul ated

ﬂlé@éﬁla%&?ﬁﬁi/dleﬂ 1iviayehAgfvdaidll fheLidlcAdRiMmbt&Y of around
ar ound m (vol une: SCrrB) had been forned. < Second

Ste >-- dhelon Particles - 5 To the
5§P%1 é%g?a{)%aéggeeﬁ rIHP t he dispersion (1) being

a re sin- containing flne particle dispersion was
<sheaingd Gtiged. The volune of the resin particles
contained in the dispersion (1) was 25cnB. The

B era ure heat | 0|I bath was rai sed to 50C
ﬁ 10[ne(|)|€é|d§ SlO B g{i

$Pntained for 1 hour. 10 <
Thlrd Step > Then, to the stainless steel flask, 3g of
ani onTe ther smankess stenddiyerk, g wirtbleadispeediony (1) being a
Dai i chi Kogyo Seiyaku Co., Ltd.) was added, and the

PO AR oty RO Skt homne

the contents 15 with a magneto-seal, and the
voliyper ek dhe ve%nnaaﬁtlal%eaonbams héurthe drppersiont @ was
cooling the contents, the reactant product was

25thBer e temperature of the heating oil bath was raised to 50°C
and, the temperature was maintained for 1 hour.
< Third Step >

Then, to the stainless steel flask, 3g of anionic surfactant
(Neogen SC, manufactured by Daiichi Kogyo Seiyaku Co., Ltd.) was
added, and the stainless steel flask was sealed. The contents of the
flask were heated to 105°C while continuously stirring the contents
with a magneto-seal, and the tempereture was maintained for 3 hours.
Then, after cooling the contents, the reactant product was filtered,
adequately washed, and then dried.
< Fourth Step >

Next, the reactant product ﬁas subjected to a surface
treatment in a water bath such that the fluoride compound (2) was
made to adhere on the toner surface with the content of the fluoride

compound (2) being 0.09% by weight relative to the toner base
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adequat el y washed, and then dried. < Fourth Step >
Next, the reactant product was subjected to a surface
20 treatnment in a water bath such that the fluoride
compound (2) was nade to adhere on the toner surface
with the content of the fluoride conpound (2) being
0.09% by weight relative to the toner base 116
particles. Then, the reactant product was dried in a
circulating air drier at 45C for 48 hours. The dried

é) dé V\%?l sieved through a_  sieve of 75pm nesh to
i 80 the yeackiale pyaductc Mas deied; m B greplatisg air
Then, 100 parts of the toner base particles and 1 part

dfier mqmm 280nSihdd. CATNE A8 1Y %2 i1 ét %@Sﬁl@ﬁbdwgﬁgh a
to obtain a toner. Table 1 shows the physi cal

roe .es of th bt ai ned ton nd TabIeZShovvs

$REPBE Tl st o PR Bhrohman dhher Pars aRgHEIS- 10 1 1 o
reacti on vessel equipped with a condenser tube, a
<sfhftheBtep and a nitrogen inlet tube, 724 parts of

bi sphenol A ethylene oxide dinolar adduct, 276 parts

of is al rts ' ti xi d
wer e %J]éd lb?hg&r eac?%ezv\tgg %el? erﬂjea%%c\{n%serarh%rfra?ar of
pressure at 230C for 8 hours, and then the reaction

hidrophebirad sBigsemese moixedhder HENSQEHEH MIZERire ditain a

10mtHg to 15mHg for 5 hours, and the reactant was
o8k eATHRMN 1t $hdww8 Ghe THRPsicAP ABPLSIOL of the obtained toner,

and Table 2 shows the evaluation results of the toner.
Example 5

In a reaction vessel equipped with a condenser tube, a stirrer,
and a nitrogen inlet fube, 724 parts of bisphenol A ethylene oxide
dimolar adduct, 276 parts of isophthalic acid, and 2 parts of dibutyl
tin oxide were poured, the reaction was performed under normal
pressure at 230°C for 8 hours, and then the reaction was further
performed under a reduced pressure of 10mmHg to 15mmHg for 5
hours, and the reactant was cooled down to 160°C. Then, 32 parts of
phthalic acid anhydride were added to the reactant, and the reaction
was performed for 2 hours. Next, the reactant was cooled down to
80° and then reacted with 188 parts of isophorondiisocyanate in ethyl
acetate for 2 hours to thereby obtain isocyanate-containing
prepolymer (1).

Next, 267 parts of the isocyanate-containing prepolymer (1)
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'phtharic~acid anhydride-méferadded to the'feactant,"vMWMMMHWMMMWMMt

and the reaction was perforned for 2 hours. Next, the
reactant was cooled down to 80 and then reacted with
188 parts of isophorondiisocyanate in ethyl 20 acetate
for 2 hours to thereby obtain isocyanate-containing
prepol yner (1). Next, 267 parts of the

i socyanat e-cont ai ni ng prepolyner (1) 117 was reacted
with 14 parts of isophorone diam ne at 50C for 2 hours

wad FRtedywht B partedfiBehhbrmep@latiic bt (5 it Athdurs
wei ght average nol ecul ar wei ght of 64,000. Simlarly

to th 724 t. f .bisph A. et hyl id
toithereny St ersB s ned naveSREIRT havite & wEh Ayghee
138 parts of isophthalic acid were pol ycondensed at

236l afrowebghio wifs 64 M. t SimHdaclky oo thes ghewvkorifd parts of
under reduced pressure of |OmHg to 15mHg for 5

0 1 ai f: di f .
g SERRNG OO BoIERAA, RELYSSL DL Bepnunatic
val ue of 55, and an acid value of 1. 10 To 1,000 parts
agid, andtIPF patist af esaptkhalic1ycidi were swlyerndensgdoat 230°C
parts of the urea-nodified polyester (1) and 800 parts

¥ 6 thursUHmRdithe %a@ﬂbﬁleﬁhg pdr®drMEl Gt &S P A&k B RYessure

m xed to obtain an ethy acet ate/ MEK sol ution of

oner hinder (1). _Jo reaction vessel equj pped with,.
of iemdis ,m’é‘}ggii?’ifeg Fouss 9 therehs, Aernermmnihed

parts of water, 58 parts of a 10% hydroxy apatite
pelsRensi(an HaSupgr 4i peak Omolovuléaoieipdd Y 2\BPPoa hydroxyl

Cheni cal
value of 55, and an acid value of 1.

To 1,000 parts of an ethyl acetate/MEK (1:1) mixed solvent,
200 parts of the urea-modified polyester (1) and 800 parts of the
unmodified polyester (a) were dissolved and mixed to obtain an ethyl
acetate/MEK solution of toner binder (1).

T(l_) a reaction vessel equipped with a condenser tube, a stirrer,
and a thermometer, 942 parts of water, 58 parts of a 10% hydroxy
apatite suspension (Supertite 10, manufactured by NippOI; Chemical
Industrial CO., LTD.) were poured, and 1,000 parts of the ethyl
acetate/MEK solution of toner binder (1) were added to the reaction
vessel and dispersed with stirring. The temperature of the
dispersion was raised to 98°C to remove the organic solvent, and the

dispersion was cooled and filtered to be separated from water, washed,

and dried to thereby obtain toner binder (1) of the present invention.
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the ethyl acetate/ MEK sol ution of toner binder (1)
were added to the reaction vessel and dispersed with
stirring. The tenperature of the 20 dispersion was
raised to 98C to renove the organic solvent, and the
di spersion was cooled and filtered to be separated
fromwater, washed, and dried to thereby obtain toner
bi nder (1) of the present invention. 118 The toner

FpBhsr HigtR @) Th'a, 3550r 83 0L b 197LS Gl nTe of

toner binder (1), 7 parts of glyceri ne tri behenate,
bwfG parts of cyanine blue KRO 5 (manufactured by
Sanyo Col or Works, LTD.) in accordance with the

Lo e e SRS Bhggs ,

(FMLOB, nanufactured by Mtsui Mike Kakoki K K{ and
R"H'éﬁ ehednerring « tribehewatexi andkheparis EBawatpe biue KRO
manuf actured by | KEGAI LTD.). Next, the 10 kneaded

(mt{m@i’a%ﬁhﬁed/\%zeS&hg@ okt Werk3etys) ng écc%hleﬁhéé’ NAfth the
jet pulverizer o-jet (manuf actured by N ppo

eurrat I C %la fac r|ng ., Ltd) and then Iassn‘led

Oglﬁgr 18 %*Jas& sy~ tPRDSOmP acttateqd @pove were
N| ppon Pneunmatic Manufacturing Co., Ltd). Then, in
Hriedimataerilys olivedt uiagka i Henbélodl infigef (FM IR, enimofatured
(2) 15 had been dispersed t he fluoride conmpound ( 2)

PSR SATSIEEY K KOP LSh A R v
kneader (PCM-30, manufactured by IKEGAI LTD.). Next, the
kneaded components were finely pulverized using a supersonic jet
pulverizer labo-jet (manufactured by Nippon Pﬁeumatic
Manufacturing Co., Ltd) and then classified in a airflow classifier
(MDS-1, manufactured by Nippon Pneumatic Manufacturing Co., Ltd).
Then, in the water solvent tank in which the fluoride compound (2)
had been dispersed, the fluoride compound (2) was made to adhere on
the toner surface, and the product was dried in a circulating air drier
at 45°C for 48 hours. Then, the product was sieved through a sieve
of 751um mesh to thereby obtain toner base particles. Thereafter, 100
parts of the toner base particles and 1 part of hydrophobized silica
were mixed in HENSCHEL MIXER to obtain a toner. Table 1 shows

the physical properties of the obtained toner, and Table 2 shows the

evaluation results of the toner.
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T at

for 48 hours. Then, the product was sieved
through a sieve of 75pm nmesh to thereby obtain toner
base particles. Thereafter, 100 parts of the toner
base particles and 1 part of hydrophobi zed silica 20
were mxed in HENSCHEL M XER to obtain a toner. Table
1 shows the physical properties of the obtained
toner, and Table 2 shows the evaluation results of
the toner. 119 Exanple 6 (Polyol Resin 1) To a
Rbge flask equipped wth a stirrer, a

thernoneter, a N2 inlet tube, and a condenser tube,

78. of l.ew nol ecul e bi sphenol 5 A epoxy resin
(€ﬁ§W€g?”§9éﬁage nol ecul ar wei ght: around 360), 86. 0y
of hi gh-nol ecul e bi sphenol A epoxy resin (nunber

aver alfe arebpardide flawi ghtipmrdwith 2, F(0)er, HOthc@maheter, a
di gl yci dyl compound of bi sphenol. A propyl ene oxi de

NP i) GRS Bln RIS 8 1ol BB bogphonc

and 200g of xylene 10 were added. The tenperature, of
A ppoxsomesimt uwmber divesdse quolpcular ¥o0ght’ arqung 360), 86.0g
at nosphere, 0.183g of lithiumchloride was added to

i t §
o¥ hgoh GABIRRLS blﬁlﬁer%cgg% ’eﬁg&ﬁ Aldih (nUmbEE 248 8O fo WS 1ar

urther raised to water was added to the
WepPar IS 8000, THbehy R diDesi ek ey Pl bipPReel A
vol tai ¢ conponents, and pol ar sol vent sol uble
pesplenenissdé adduct [in General Expression (1), n + m: approx. 2.1],
274.5g of Bisphenol F, 70.1g of p-cumylphenol, and 200g of xylene
were added.

The temperature of the contents was raised to 70°C to 100°C
in a N2 atmosphere, 0.183g of lithium chloride was added to the
contents, and the temperature of the contents was further raised to
160°C, and water was added to the contents under reduced pressure
to make water and xylene bubbled to thereby remove water, xylene,
other voltaic components, and polar solvent_soluble components from
the contents in the flask. The contents in the flask were polymerized
at a reaction temperature of 180°C for 6 hours to 9 hours to thereby
obtain 1,000g of a polyol resin having a Mn of 3,800, a Mw/Mn of 3.9,
a Mp of 5,000, a softening point of 109°C, a Tg of 58°C, and an epoxy

equivalent ratio of 20,000 or more (polyol resin 1). In the

polymerization reaction, the reaction conditions were controlied such

120
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the contents in th'e fl ask. rThe Contents in' t'hé ‘fI a's'km T

were polynerized at a reaction tenperature of 180C
for 6 hours to 9 hours to thereby obtain 1,000g of a
pol yol resin having a M of 3,800, a MvM Mh of 3.9, 20
a M of 5,000, a softening point of 109C, a Tg of 58C,
and an epoxy equivalent ratio of 20,000 or nore
(polyol resin 1). In the polynerization reaction, the
reaction conditions were controlled such 120 that

PRLO 0 [ .1 Nqthe ntents. Th

pol ygén&g%yﬁéé%‘ga%%ﬁ%\%ﬂﬁgd% r‘%ﬁ h%olnﬁgn\i]'\%r efﬂle polyoxy
d(it erm ned by nmeans of  NVR spectroneter. (Production
atkyteperparis\haging  wedn pehainsPweral deteamiimed by means of
green-contai ning water cake (solids concentration of

ROTR HRtRahbeerCar bon bl ack (MA 60, manufactured by
M t subi shi* Chem cal Corporation) 540 parts 10 Pol yol

(gt?)i r]l]#l 1, Zto’ﬁo arts The initial materials stated above
dugironpl CHEL M XER to obtain a mixture into
which water was infiltrated. The m xture was kneaded

usi ng Waer ol l ers with the roll@o puifaace tenperature
set at 110C for 30 m nutes, extrusion cooled and 15
her eby obtain a

e e A oo AR SR, e ot
concentration of 30%) 200 parts

Carbon black (MA 60, manuféctured by Mitsubishi Chemical
Corporation) 540 parts

Polyol resin 1 1,200 parts

The initial materials stated above were mixed in HENSCHEL
MIXER to obtain a mixture into which water was infiltrated. The
mixture was kneaded using two rollers with the roller surface
temperature set at 110°C for 30 minutes, extrusion cooled and
crushed with a pulverizer to thereby obtain a masterbatch pigment.

Polyol resin 1 100 parts

The above noted masterbatch 8 parts

Charge controlling agent (Bontron E-84, manufactured by
Orient Chemical Industries, Ltd.) 1.5 parts

Wax (fatty acid ester wax, melting point: 83°C, viscosity:

280mPa-s (90°C)) 5 parts

The materials stated above were mixed in a mixer, fused and
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-The' -rabovewnot ed nasterbatch 8 partsr Char ge controlrlri ng

agent (Bontron E-84, manufactured by Oient Chem cal
Industries, Ltd.) 1.5 parts 20 Wax (fatty acid ester
wax, melting point: 83C, viscosity: 280nmPas (90C)) 5
parts The materials stated above were mxed in a

m xer, fused and 121 kneaded twi ce using a two-roller
mll to make the kneaded materials extrusion cool ed.
Then, the extrusion cooled materials were pulverized

kWehled t9Aké AR PLRbedAMRemi B toMnlakePtled/ RhbE8Ed materials
(I-type mll, rmanufactured by Ni ppon Pneunmatic

Manuf act uri Co.,,Ltd.), and 5 then classjfied using a
eXthusiomg coPE- wi ribER; v@iae ceXEy PR, CPBEJ c%rmlé?,were
manuf actured by N ppon Pneumati c Manufacturing Co.,
pul¥brizdd wibkrelkylltdibai plabé agle ek andll padrériekeSI-typennill,
100 parts of the colored particles, 0.5 parts of
fluoride c oynd (2 re m.xegein .a, Q.mx t ke
SER e e R e R T R ALY
toner base particles. The toner was sieved through a

themyvelaghifial 1uwsingesh swindbigmi floworvemmdodsiwepardagifisr (DS
Then, 100 parts of the-toner base particles, and 1

i s efl,Sint;

R HLIIN0RER°S, NippB PRI IEE M labRE Co.
physi cal properties_of the obtained toner, and Table 2
léqi(y%m@ therebys objainu M adkcolozait pasiclese {dwar . 100 parts of

Conpar ative Exanple 1 .

the colored particles_, 0.5 parts of fluoride compound (2) were mixed in

a Q mixer to make the fluoride compound (2) fixed on surfaces of the
toner base particles. The toner was sieved through a sieve of 75um
mesh to obtain toner base particles. Then, 100 parts of the toner
base particles, and 1 part of hydrophobized silica were mixed in
HENSCHEL MIXER to thereby obtain a toner. Table 1 shows the
physical properties of the obtained toner, and Table 2 shows the
evaluation results of the toner.
C‘omparative Example 1

A toner was produced in the same manner as in Example 1
except that the surface treatment with the fluoride compound (2) was
omitted in the washing and drying step. The toner was evaluated.
Table 1 shows the physical properties of the obtained toner, and Table
2 shows the evaluation results of the toner.

Comparative Example 2

122




10

15

20

A toner was pr-oduée'd”i n the same manner as in Exanple

1 except that the surface treatnment with the fluoride
compound (2) was omtted in the washing and dryi ng

step. The toner was evaluated. 20 Table 1 shows the

physi cal properties of the obtained toner, and Table

2 shows the evaluation results of the toner

Conparative Exanple 2 122 A toner was produced in the
same manner as in Exanple 1, except that the anmount

of the, fluoride conpound used relative to the toner

base partanarewag-Rraducsgetn theosane, wpnpergts inBrample 1,
toner was evaluated. Table 1 shows the physica

etaperthaesth abftthPERe Huc?id©BSmpodtd 180 Sl iSHONS the

the evaluation results of the toner. Conparative

anpl e 3 A toner was, prodyced,. i e sa manner as
TR pantiClER wht chRBgCH e thBuh DY ror T Ik faner was
conpound used relative to the toner base particles
eveesl uahadige (aibde 01 3%holws Whiegphhysithd prpertiddscfl@he obtained
eval uated. Table 1 shows the physical properties of

. cal es of
tealeny fal PRl 2 PR UL Bof R RIB AR BT (1

Di aneter  The particle dianmeter of each of the toners
Gempazativeddxample 8 neans of a particle sizer with an
aperture dianeter of 100pm Coulter Counter TAII

manuf agtdn@d Wis GrIdueedHLThE O ES mbdmelNgs V8! B¥imple 1

except that the amount of the fluoride ¢compound used relative to the
toner base particles was changed to 0.3% by weight. The toner was
evaluated. Table 1 shows the physical properties of the obtained
toner, and Table 2 shows the evaluation results of the toner.
(Evaluation Items)
1) Particle Diameter

The particle diameter of each of the toners was measured by
means of a particle sizer with an aperture diameter of 100um, Coulter
Counter TAII manufactured by Coul.ter Electronics Ltd. The volume
average particle diameter and the number average particle diameter
of each of the toners were respectively determined by means of the
particle sizer.
2) Average Circularity E

The average circularity E of each of the toners can be

measured by means of a flow particle image analyzer FPIA-1000
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aver age particle dianeter and the nunber- average
particle dianeter of each of the toners were
respectively determ ned by neans of the particle
sizer. 20 2) Average Circularity E The average
circularity E of each of the toners can be neasured
by neans of a flow particle imge anal yzer FPI A-1000 ki
123 (manuf actured by SYSMEX Corp.). Specifically, in a 4
vessel, to 120m of water in which inpure solids were 5
(RfalifAtfided by SYBMEK ChrpIT ISKdcintaly, id 4veREESt8920ml
agent, preferably, 0.3nmlL of alkyl benzenesul fonate was

dded, and fuyrther around . 0.2g of the 5 peasyrenent
of ater vis % b%a.mmresu%oag}%i%ﬁr% pYelpREnaghp| removed, a

di spersed therein was di spersed for approx. 2 mnutes
shyfareans ohsan a ul Gispeesing di spensi oprefPRItdyUs 88ml of
that the concentration of the dispersion |liquid was i

X. 5.0 i eces/pL. 4 aver circul agi of
bR e e cllaPh B0 AL kil AT Adthaf h ) b Betof ghe
the toner particle distribution through the use of the
ni¢apmrparartc sampleoyes satdad er The) suGipensicn iwithSEhd samdple
SF-2 Scanning el ectron m croscopi c mages of the

i y . t hr
SBUBIRAIFER0R S BN LRE it S BERUEL BDSudafe 6 an
m croscope S-4200, manufactured b¥ Hitachi, Ltd.).
ulFgsgnicnslippersaen apparaiitfe Sondhat st emcgntratigonef the
and the
dispersion liquid was approx. 5,000 pieces/nL. The average

circularity of toner was obtained by measuring the t{oner shape and
the toner particle distribution through the use of the flow particle

image analyzer.

3) Circularity SF-1 and SF-2

Scanning electron microscopic magesr of the obtained each of
toners were taken through the use of FE-SEM (field emission
scanning electron microscope S-4200, manufactured by Hitachi, Ltd.).
Among the images, 300 images were sampled at random, and the
image information was introduced to an image analyzer (Luzex Ap,
manufactured by NIRECO Corporation) through an interface to
thereby analyze and determine the circularity SF-1 and SF2.
4) Fixing Property

A printer, imagio Neo 450, manufactured by Ricoh Co., Ltd.

was remodeled so as to be based on belt-fixing methed. A solid image

124
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i mage i nformation was introduced to an i nmage anal yzer

(Luzex Ap, manufactured by N'RECO Corporation) .
through an interface to thereby anal yze and determ ne
the circularity SF-1 and SF2. 20 4) Fixing Property A
printer, imagio Neo 450, manufactured by Ricoh Co.,

Ltd- was renodel ed so as to be based on belt-fixing

nmet hod. A solid image 124 was output on transferring
sheets of regul ar paper and heavy paper (dup:icator
rintin aper 6200 and NBS <135>, respective
ﬁmm@%}fgﬁ Fpnpfersmgsheetly gf yegular gapgh@rn%bﬁemsrmaper
anount of 1.0ng/cn2 0.1 ng/cnl. The each of the
(duysicatorr @reneingat ggpay t B200T @SRECNBS fdpgssg respectively
property. The fixing test was gelrzorrreg }Mhth varyl ng

the t er re,of .t fixi , .an upper
P}ar%‘{f%g?‘é@ﬁgt ﬁF@ha?ﬁ{miLéﬂSgB”ﬁat@ JPPERIAGEFIHR Appuat of
was taken as the wupper limt fixing tenperature. The

L dweg/cm’ni- 0.1 imghm2 erfPee envhef thastomas wek esiitGited with
heavy paper. A fixing roll tenperature at which 10 the

jodual  ratd | mage density er_patting the .
Bt oto, P YrghRFy. P eCTBRhE) 1858 e d Rt fmgd” with
been 70% or nore was taken as the lower limt fixing
Y@npegathe etemrnerafper ofi the fixingndelt.empdr dhor epper limit
desired to be 190C or nore, and the lower limt fixing

tanPeF Attt Cat WEIRE hethdCof8eld HMd QbchFRY whdy Paken as the
Cleaning Ability After outputting 100 sheets, a

i dyal . toner after transf . )
ﬁ;‘?ﬁér it Plxmg temperature. e'f‘he lower limit fixing temperature

was measured using heavy paper. A fixing roll temperature at which
the residual ratio of the image density after patting the surface of the
obtained fixed image with a pat had been 70% or more was taken as
the lower limit fixing temperature. The wupper lLmit fixing
temperature is desired to be 190°C or more, and the lower limit fixing
temperature is desired to be 140°C or less.
5) Cleaning Ability

After outputting 100 sheets, a residual toner after transfer
remaining on the photoconductor which had gone through a cleaning
step was fransferred to a white paper sheet using a scotch tape
(manufactured by Sumitomo 3M Limited) to measure the reﬂectioﬁ
density by a reflection densitometer (Macbeth reflection densitometer
RD514). A toner which had a difference in reflection density from

that of the blank portion of the paper being less than 0.005 was
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remai-ni ng on the photoconductor which had gone through
a cleaning step was transferred to a white paper
sheet using a scotch tape (manufactured by Sumtono
BMLimted) to nmeasure the reflection 20 density by a
reflection densitoneter (Macbeth reflection
densitoneter RD514). A toner which had a difference
inreflection density from that of the blank portion
of the paper being |less than 0.005 was 125 eval uated

edslvhted d0ACH WHahwhach hadi hfdiffoReBcd HREAMUT BrsinBd.005 to
0. 005 to 0.010 was eval uat ed as B a toner which had

fferenc t.her eof , bein
M Al BY B, B R Bt At § T EpRSf dhoreof
thereof bei ng nore than 0.02 mas eval uated as D. 5 6)
behar §e0 R dbi 00 was evalumiteidonss@staand d R&h&r Gehih had a
8100 manufactured by Ricoh Co., Ltd., which had been

SIS %ﬂeg&gf BBEm0e 2hahD.BY wggr%sg Wil ds hess

|x ng met used e eva ua I'on on charge
stability of each of the toners. Using each of the
6bbhairge PtabHils, 10 10, 000 sheets of a 5% i mage- ar ea
ratio chart were consecutively output to perform an

out pupndekabidtiby Eﬁ%‘ém Thpsehanggor %mrﬂ%ﬁufﬁm%ﬁ by

at that time was eval uated. Specifically, 1g of
Rt w4 doorap R aBad byseth T TlofeRRdTed gress to be

whi ch had a change in charged anmount 1s being 5pc/g or
bhest onadl-bual firimdmashad, wdsonesd fy the baglumtidr@ogechdrge

charged anount being 10pc/g or | ess was eval uated as
st%;biﬁ%g & §L88 s the toners. Using each of the obtained toners,
10,000 sheets of a 5% image-area ratio chart were consecutively
output to perform an output durability test. The change in charged
amount at that time was evaluated. Specifically, 1g of the developer
was weighed, and the change in charged amount was determined by
blow-off method. A toner which had a change in charged amount
being 5nc/g or less was evaluated as A; a toner which had a change in
charged amount being 10pc/g or less was evaluated as B; and a toner
which haci a change in charged amount being more than 10uc/g was
evaluated as C.
7) Image Density

A copier, imagio Neo 450 manufactured by Ricoh Co., Ltd. was

remodeled so as to be belt fixing method. After outputting a solid

image on transferring sheets of regular paper (duplicator printing
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| mhrch had a change in charged anDunt berng mor e thanNMM'" i

10pc/g was evaluated as C. 7) Image Density 20 A

copi er, imagi o Neo 450 manufactured by Ri coh Co., Ltd.
was renodeled so as to be belt fixing nmethod. After
outputting a solid imge on transferring sheets of
regul ar paper (duplicator printing 126 paper 6200,
manuf actured by Ricoh Co., Ltd.) with a toner adhesion
anmount of O4mﬂmm 0.1 ng/cnR, the inmge density was

eval u ns of X-Rit manuf actured by X-Rite
PR %&ﬁ% &%rlg%ﬁterﬁ RydRage k@g’eLH@ﬁsW%t}l aftonexz aghesion
nmore was evaluated as A, and a toner 5 which had an

Aege t 4G 4hnyg/LBSSt BN &/chn Xatheeitdh Hat R @y %a&évaluated
I mage Granularity and | mage Sharpness Using | PSi O

L HeP Botloion L A0 WEOHSEY X DRI oL -ordofmeroedhich

fixing method, a photographic inmage was output in
Inaoch @ahimaee rhemdltbt)of fiel brageregwaasubvaluagedegr Ae aadda toner
t he |rrage sharpness degree of each of the obtained

¥R nﬁh rrade'aa@{rrggg%ﬂaﬂnﬁ 483k lé@%ﬁgz%teﬁhgs B,

resu t e gran and i mag pness
btained toners, wer e ranked in order of exceIIence as
Impage Granmlarity anshbnagaifearpmessA had an i nage

granul arity degree and an inege sharpness degree 15

bei ng 1g6iigy IPSHO tcbibhoaﬁ)@%ahﬁegcﬁd}eef bgeRi®H Nt ”thd
a toner ranked as B had an inmge granul arity degreé
v@ﬂgcha%adn%ggnsrhe%gggea grtuned so as to be based on oil-less
fixing method, a photographic i_mage was output in monochrome, and
the image granularity degree and the image sharpness degree of each
of the obtained toners were visually checked and evaluated. The
results of image granularity and image sharpness of obtained toners
were ranked in order of excellence as A, B, C, and D. A toner ranked
as A had an image granularity degree and an image sharpness degree
being equivalent to those obtained in offset printing; a toner ranked
as B had an image granularity degree and an image sharpness degree
being slightly poorer than those obtained in offset printihg; a toner
ranked as C had an image granularity degree and an image sharpness
degree being substantially poorer than those obtained in offset
printing; and a toner ranked as D had an image granularity degree

and an image sharpness degree being equivalent to those of images

obtained in conventional electrophotography, and the results are
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printing; a toner ranked as C had an i nage
granul arity degree and an i nage sharpness degree
bei ng substantially poorer than those obtained in
of fset 20 printing; and a toner ranked as D had an
i mage granularity degree and an inage sharpness
degree being equivalent to those of images obtained
i n conventional electrophotography, and the results
faiB pdax! fairly poor. 9) Gound Fogging Using IPSi O
Col or 8100 manufactured by R coh Co., Ltd., which had
9EE$D %ﬁr del.ed and tuned so as to be based on oil-Iess
%] gpﬂ%§¥ﬁh under conditions of a tenperature of
10C and a humdity of 15% and using each of the
obt ai Dedng o5} @6lc@0816heatmnufaictardaPohiyrdeohr €., Ltd.,
ratio chart were consecutively output to perform an
W%t%]?%a&jlﬂe%pl' %éﬁ%{i{aﬁi& nd'¢u 8" &8 %0 E BNEL %(g’goqn W-less
grounds o e transterring s eel’s a
conpletion_of the output 10 durability test were
higing ameyhetd cvhder usinjtiwnsaghi £i tgmpatatwealofial@C Thd a
results of ground foggi ng of obtained toners were
h{ANKSS bﬁl@%d%h@ﬁsﬁfgc%élﬁﬂf €h@Sbfuind fonet8918.008 sheets
toner "ranked was I n an excel l'ent conditionh where
fo tpner snear mas observed; a toner nked as B was
of & ANCBRBBE PSR WIAdI® chatt S‘E?éea?ﬁﬁﬁ’?“we o RELPYE to perform
foggi ng was observed, and there was not problematic; a
ahopatphitindk@c bitisy Gesds i Tha depeidd @f vhene fagsimd lat the
anmount of toner foggi ng was

grounds of the transferring sheets after completion of the output
durability test were visually checked wusing a magnifier and
evaluated. The results of ground fogging of obtained toners were
ranked in order of excellence as A, B, C, and D. A toner ranked as A
was in an excellent condition where no toner smear was observed; a
toner ranked as B was in a condition where a trace amount of toner
fogging was observed, and there was not problematic; a toner ranked
as C was in a condition where a small amount of toner fogging was
observed; and a toner ranked as D was beyond the bounds of
permissibility and caused a substantial amount of toner fogging,
which could be problematic.

10) Toner Scattering

Using IPSi0 Color 8100 manufactured by Ricoh Co., Ltd.,

which had been remodeled and tuned so as to be based on oil-less
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observed; and a toner ranked as D was beyond the
bounds of permssibility and caused a substanti al
anmount of toner fogging, which could be problenatic.
20 10) Toner Scattering Using |PSi O Col or 8100
manuf actured by Ricoh Co., Ltd., which had been
renodel ed and tuned so as to be based on oil-less 128
fi xing method under conditions of a tenperature of 40C
and a humdity of 90% and using each of the obtained
ners, heets __of a 5% inmage-area ratio chart.
ﬁ?é%‘z claﬁt]mgtm %, Gomdations oohet fsmaperatuset pit40°C and a
durability test. The toner contam nation appearance in

Buinidity o % ahhdrusiagnd b entied obfinedtdubrdUT@bObI dheets
test was V|sually checked and eval uated- A toner

e | ent condj.tion
YER TR JBRe AT o TR Sbet Vet arBHEnYT BnREt st gorform
was in a condition mhere a trace anount of toner
mt aiutpuit nduraslitpbtest v e Cheahcnéhepatamination appearance in
probl ematic; a toner ranked as Cwas in 1o a condition

B STE AR Br 0°, O50L I URRR, P37 Yadhay

perm ssibility and caused a substantial anount of

~ chaskedsendt evalvgtedni éhtener dapdkedppobAewasi in ax excellent

Envi ronnment - Storage Stability 15 In a 20nL gl ass

dRiditién ﬁﬁ@i‘e ®lo 1RO ALAEH ! ﬁagro%s\é@w&*eé tbfer #nked as
anmount of |log was put. After tapping the glass botPl

00 ti.nes
was in a condition where a trace amount of toner scattering was

observed, and there was not problematic; a toner ranked as C was in
a condition where a small amount of toner scattering was observed;
and a toner ranked as D was beyond the bounds of permissibility and
caused a substantial amount of tomer scattering, which could be
problematic.
11) Environment - Storage Stability

In a 20mL glass bottle, each of the obtained toners weighed in
an amount of 10g was put. After tapping the glass bottle 100 times,
the glass hottle was left in a thermostatic batch with a temperature
and a humidity set to 55°C and 80%, respectively, for 24 hours, and
then the each of the obtained toners were measured with respect to
rate of penetration by means of a penetrometer. In addition,
similarly, each of toners stored in low-temperature and low-humidity

conditions (10°C and 15%) were also evaluated with respect to rate of

129

L L T Ay e L L L T s i ne D L i L LA 0 T D i i o 2000 e e 3T o e b

i



the glass bottlewas left in a thernostatic batch with
a tenperature and a humdity set to 55C and 80%
respectively, for 24 hours, and then the each of the
obtai ned toners were neasured with respect to 20 rate
of penetration by neans of a penetroneter. In
addition, simlarly, each of toners stored in

| ow-tenperature and | owhum dity conditions (10C and
15% were also evaluated with respect to rate of 129
pPREGLIERI. OMThd Ren SIN& &fe bRpENOEraRENELF 8hbRMIAheeRltrs in
of the toners in high-tenperature and high-humdity

ndi tions, and | erature Iovv-h dit

hy &W&ﬁét%aﬁa—éﬁ%“%ﬁl@vﬁ?@g}% 35!\ t WéFngerat“fe
ranked as A had a rate of penetration being 20mm or
afdrew-hunoikty Tohdikeds agad dieployeafor efalpenéin.at Aotbner
bei ng 15m’n or m)re to | ess than 20mm a toner ranked

had netr ti.Qn n nmm Qr_nor e
ot Ao A Rl B8 MRS B0 IR LG PR G
penetration being I ess than 10mm 130 Table 1
ra0ikedilamr Bt haBaa tiagk eolDpanetration/deume Nunbeor meee dgeless
average average circularity Grcularity y SF1 SF2 _
I3 19GhE;Par Ed e r kDR o @ RIBLE radb g Lehetration being

10mm or more to less than 15mm; and a toner ranked as D had a rate

of penetration being less than 10mm.
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(Dv) (Dn) Ex. 10.96 120 115 5.6 5.1 1.10 Ex. 2 0.96

120" 115 5.6 5.1 1.10 Ex. 3 0.96 120 115 5.6 5.1 1.10
Ex. 4 0.96 120 115 5.6 5.1 1.10 Ex. 5 0.89 115 128
6.9 5.7 1.21 Ex. 6 0.86 149 141 7.1 5.6 1.27
Conpara. Ex.1 0.96 120 115 5.6 5.1 1.10 Conpara. Ex.2
0.96 120 115 5.6 5.1 1.10 Conpara. Ex.3 0.97 121 117
5.6 5.0 1.12 131 C N~y p RQnAQ mMQPQ PQ 0 U

bui .~o WPa UmmQd F co
Table 1
Circularity Particle Diameter
Volume Number
Average . . . . average | average
circularity Circularity | Circularity particle | particle | Dv/Dn
SF1 SF2 A )
E diameter | diameter
(Dv) (Dn)
Ex. 1 0.96 120 115 5.6 5.1 1.10
Ex. 2 0.96 120 115 5.6 5.1 1.10
Ex. 3 0.96 120 115 5.6 5.1 1.1¢0
Ex. 4 0.96 120 115 bh.6 5.1 1.10
Ex. 5 0.89 1156 128 6.9 5.7 121
Ex. 6 0.86 149 141 7.1 5.6 1.27
Compara. 0.96 120 115 5.6 5.1 1.10
Ex. 1
Compara. 0.96 120 115 5.6 5.1 1.10
Ex. 2
Compara. | g, 121 117 5.6 5.0 1.12
Ex. 3 _

131




co b
no0oO
o Oo

0

N

0

0.1
H b

UC NDCOFla Lei
,

0

U
b

0000000N
0

0

000O0O
) ¢c 3 wU
00O00O

I
0

bb F bD FQ U U 0.1
0

PQUQQPQ C7
PQ <1 FQ m U
0
b

Fri
a s
0 COO0

o€l

£Xy
a A4 d q d A4 J 0LT 091 01’0
“eaedwon
azowt Z xq
d a a a A4 D d ov1 600°0
10013 ‘eaedwo)
alowt T X%
d a a a v 2 d orl 0000
10 O1Z “eredwo)
v d q D A4 v A4 002 0T LEOQ| 9°xH
d 2 D d A4 v d 061 091 8¥0°0| ¢'xH
210w
d v d d v A4 d 0¥l ¥S0°0; v 'xH
10 013
aJ1owmx
d 2 D d v v d ovl ¥e00 ¢ XH
10 013
aJoux
v J D d v d q Gel 6100 | ©'xXH
10 012
21011
4 q d q A4 A4 d or1 160°0| 17xH
10 012
ssoudreyq ©e) (02)
Amgers amjeisdwe) | amieradumoel
durreyyeos | Burddog )] Alsuap | AIqe)s | LIpae
8381015 Sunxg gy | Sunxg wwl | O/
310, Jsuo], | L&yuemnuedy) | adew] | e8xeyn | Jurues()
-JUATIUOITAUTY Jaddn I9M0T
advw]
£yradorg Surxtg

CRI9BL




ro N.-i d wl%lmwy(]m ZWWWWWWOWE
oo UO UCLAIMS 1. A toner for devel oping .

el ectrostatic images conprising: a colorant, a resin,
and a fluoride conmpound, wherein the f1uori de conpound
exi sts on the surfaces of toner particles, and the
atom c nunber ration (F/C) of fluoride atons to

carbon atons existing onOlyIMSrfaces of the toner
particles is 0.010 to 0.054, and wherein the fluoride
compound i s nade to adhere on or bound to the surface

of t he 4t The toner for pin L.
el Bctr és?(gﬁ%% f? veloping c?lﬁﬁtrtog abca}q:hgg,esmépgrﬁmg.
t PN ni S formsd by dispersing oil droplets of an
or%ghl C s%q’vent with a toner conposition containing a
pr %ﬂreg di ssolved therein in an aqueous medi um
anagﬁ?gg J’ecltmldng the dispersion to an el ongation

r ep¢hiaidandfipoard,0ss-1inking reaction. 3. The toner
for devel oping el ectrostatic i nages according to

wherein the fluoride compound exists on the surfaces of toner

particles, and the atomic number ration (F/C) of fluoride atoms to
carbon atoms existing on the surfaces of the toner particles is 0.010 to 0.054,
and

wherein the fluoride compound is made to adhere on or bound

to the surface of the toner.

2. The toner for developing electrostatic images according to
claim 1, wherein the toner is formed by dispersing oil droplets of an
organic solvent with a toner composition containing a prepolymer
dissolved therein in an aqueous medium, and subjecting the

dispersion to an elongation reaction and/or a cross-linking reaction.

3. The toner for developing electrostatic images according to
any one of claims 1 to 2, wherein the toner comprises a modified polyester

resin.

4. The toner for developing electrostatic images according to
any one of claims 1 to 3, wherein the toner comprises a modified -

polyester resin.

5. The toner for developing electrostatic images according to

any one of claims 1 to 4, wherein the toner comprises an unmodified
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any one of claims 1 to 2, wherein the toner conprises - . .

a nodi fied polyester resin. 4. The toner for

devel opi ng el ectrostatic i mages according to any one

of clains 1 to 3, wherein the toner conprises a

nodi fied polyester resin. 5. The toner for devel oping

el ectrostatic images according to any one of clains 1

to 4, wherein the toner conprises an unnodified 133

pol yester (ii) along with the nodified polyester (i),
palybstbe (iR glohg wath ahef nidiifisddpblyedtool(Pesial tble) we®ght

the unnodi fied polyester (ii) is 5/95 to 80/ 20.

e ectrostatic -y -
388 PRG AR R Pl L R ‘inP“é)déﬁaah%‘?lgﬁﬁtetfhgl) is
fluoride conpound is a conpound represented by
5(mee 80/Fbrnmula 1: R6 C3nF6N-10 ~\ //-X i - (CH2)m -
i B- R7 yO R5 Ra General Fornmula 1 where X represents

802 . ' . .

Fndi vPauaT O ey Yo SRR 1stirhivaltic MlagbedRcording to
hydr ogen atons, al kyl ;roups havi ng carbon atons of 1
apy poeand alaimsgrloufes:d. witerghy the flyoride speyroundinig a
Y is a hal ogen aton1such as |, Br, and d.
compound represented by General Formula 1:

Rﬁ
I

CsnFan-lo—@—X~rl~I— (CH,) —ler@—w vO
R® RSB

General Formula 1

where X represents —S02 — or —CO—; R5, RS, R” and R8 is a

group individually selected from the group consisting of hydrogen
atoms, alkyl groups having carbon atoms of 1 to 10 and aryl groups;

143 L

“m” and “n” is an integer; and Y is a halogen atom such as I, Br, and

CL

7. The toner for developing electrostatic images according to
any one of claims 1 to 6, wherein the toner particles are formed in a
substantially spherical shape with an average circularity E of 0.90
to 0.99..

8. The toner for developing electrostatic images according t6
any one of claims 1 to 7, wherein the circularity SF-1 value of the

toner particles is 100 to 140, and the circularity SF-2 value of the
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7. The toner for devel oping electrostatic inmages
according to 15 any one of clainms 1 to 6, wherein the
toner particles are formed in a substantially
spherical shape with an average circularity E of 0.90
to 0.99.. 8. The toner for developing electrostatic

i mges according to any one of clains 1 to 7, wherein
the circularity SF-1 value of the 20 toner particles
is 100 to 140, and the circularity SF-2 val ue of the

134 5" taoner rticles is 100 to 130. 9. The toner for
toned‘e?/%}'tdﬁier?glséﬂ@@tﬁ%gtggti c images according to any one
of clains 1 to 8, wherein the volune average particle

di%net éFh@®vtoafert fror demeloparg ebdatsobtatdmineagds mcconding to
the Dv/Dn ratio of the volune average particle

dj r : hen r jcle di er .
any (HRECOE oIS, 1 " he R 3R, AL sy B particle
. electrostatic images accaording to any one of clains 1
diametey Ly it?iet hener parigelesonpodnm ite domaianrd they Rv/Dn
content of 0.01% by weight relative to the total

ratioeoftheofvdlgne t aneragd lpaftidhé hath heter DAWHNEGHR2 number
toner for developing electrostatic inmages according

averb R ER S Fl TP BASts SRIBREL 12 e Shnd

10. The toner for developing electrostatic images according to
any one of claims 1 to 9, wherein the fluoride compound is contained
in a content of 0.01% by weight relative to the total weight of the
toner.

11. A method for producing a toner for developing
electrostatic images according to any one of claims 1 to 9, comprising:

dispersing a fluoride compound in alcohol containing water,
and

making the fluoride compound adhere on or bound to the

surface of the toner

12. A two-component developer comprising:
a toner for developing electrostatic images, and
a carrier which comprises magnetic particles,

wherein the toner for developing electrostatic images is a
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‘meking the fluoride conpound adhere on or bound to the -~ ..

surface of the toner 12. A two-conponent devel oper
conprising: a toner for devel oping electrostatic

i mages, and a carrier which conprises magnetic
particles, wherein the toner for devel oping

el ectrostatic images is a 135 toner for devel opi ng

el ectrostatic i mages according to any one of «clainms 1
to 10. 13. An inmage form ng apparatus conprising: a
tgurat deprdbiallopingd cde@hrasgitiv iuiddesC QREGEING td OaBas e of
t he phot oconductor, an exposing unit configured to

xpaose, t phot oconduct or charged by use of the
c@%@?@fﬁﬁqﬁnit with a wite | aser beamto forma

| atent electrostatic inmage, a developing unit with a
devel bpeAn oaded fotmieg mpparhigsicentprisingd devel op t he
| atent electrostatic inage into a visible imge by

suppl%i b fgMg) oper to the photoconductor to
there ? orma tonér image, and a transferring unit

configured to transfer the toner inmage forned by use
of t he chaygingpppy epiigwradotachargesthe phatposasivetor, 15

wherein the devel oper is a two-conponent devel oper
whi chapc difes vait ORBIfidWred%elRBb8Y BAESBEABLAh AR ctor

i mages and a carrier;
charged by use of the charging unit with a write laser beam to form a
latent electrostatic image,

a developing unit with a developer loaded therein configured
to develop the latent electrostatic image into a visible image by
supplying the developer to the photoconductor to thereby form a toner
image, and

a transferring wunit configured to transfer the toner image
formed by use of the developing unit onto a transferring member,

wherein the developer is a two-component developer which
comprises a toner for developing electrostatic images and a carrier;
the toner for developing electrostatic images is a toner for developing
electrostatic images according to any one of claims 1 to 10; and the
carrier comprises magnetic particles.

14. An image forming method comprising:

charging a photoconductor,

exposing the photoconductor charged in the charging unit with
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the toner for devel oping electrosféfib-fhﬁgeé is a

toner for developing electrostatic inmages according
to any one of clainms 1 to 10; and the carrier
conprises magnetic particles. 20 14. An imge form ng
nmet hod conprising: charging a photoconductor,
exposi ng the phot oconductor charged in the charging
unit with 136 'r a wite laser beamto forma | atent
el ectrostatic i mage, devel oping the | atent

el ectrostatic i into a visgible image by supplying
?Hverlﬁee Co SR gggﬁﬁmﬁlg?t@@&ﬁ’j%ttre?t%tbc tRéekoy form a
toner image, and s transferring the toner inmage forned
i n t hedelelepiony bige datantacldctanshticringgarenten, vidibleeimage
the devel oper is a two-conponent devel oper which

(Y=Y I devel gpi el egtrostatic i S
B R the Whiel Hiesn B T BB B RGP o cbetdatrem =
images is a toner for developing 10 electrostatic
tomggdmagecendi ng to any one of claims 1 to 10; and the
carrier conprises magnetic particles. 15. The inmge
form ridi ; ' i enel ]
tr s sy e s EROUEEP i Ruhdd ip MEHEVBldRiEE onto 2
forngd on the photoconductor onto an internediate
raRserEng,BaIRber. 15 and transferring the toner inage
on the intermedi ate transfer

wherein the developer is a two-component developer which 4

comprises a toner for developing electrostatic images and a carrier;
the toner for developing electrostatic images is a toner for developing
electrostatic images according to any one of claims 1 to 10; and the
carrier comprises magnetic particles.

15. The image forming method according to claim 14,
wherein the transferring comprises transferring the toner image
formed on the photoconductor onto an intermediate transfer member,

and transferring the tonmer image on the intermediate transfer

member onto a final transfer member.
16. A process cartridge comprising:
a photoconductor, and
one or more units selected from
a charging unit configured to charge the photoconductor,
a developing unit with a developer loaded therein configured

to develop a latent electrostatic image formed by means of exposure
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cartridge conprising: a photoconductor, and one or
nore units selected from20 a charging unit configured
to charge the photoconductor, a developing unit with a
devel oper | oaded therein configured to develop a
| atent electrostatic inmge forned by neans of exposure
137 into a visible inage by supplying the devel oper to
t he photoconductor to thereby forma toner inmage, and
iptoch easibhe 1umige by stpplyiag the developea toddiedpidtcconductor
remai ni ng on the photoconductor after transferring,
r units. are integrally supported so
tggﬁ?o eﬂ?g?%é%gg?;ﬁ%%%hﬁé. on the la main body of an
i mage form ng apparatus, wherein the developer is a
t wo- canpdemingdeyeitopronfigiirted fwontringes a tusseédudbrtoner
devel opi ng el ectrostatic images and a carrier; the
ré1988hi g0 bn AL BBIDnERESF afiledt irs nsFRIES: | th 0h®Y more
for developing 1o electrostatic inmages according to
one. of clﬁins 1 to 10; and the ca rLfr conprises

uﬁg kS Bﬁﬁgf"f‘ ¥ spporged so as to be detachably mounted on the

main body of an image forming apparatus,

wherein the developer is a two-component developer which
comprises a toner for developing electrostatic images and a carrier;
the toner for developing electrostatic images is a toner for developing
electrostatic images according to any one of claims 1 to 10; and the

carrier comprises magnetic particles.
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