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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 imges, a devel oper for

devel opi ng el ectrost at pESORIBETION) an inage form ng
nmet hod, an image form ng apparatus, and a process

moe SO R R OB REREBEIAS M R8s, €

apparat uses, electrostatic recording 15 apparatuses,
or the |DE6JEB(IREIEIIMS&@EdEOWBNEeNE'BHQ\DlAﬂ\EBt
el ectrostatic i mage forned on a photoconductor, the

toner is trans t ' mat eri al ,
and the toner igﬁ;ﬁ[(ggdﬁgnéo Nﬁ%@%@?&%i ng materi al

by nmeans of heat to thereby forma toner image. In
full-color image formation, a color image is typically
20 reproduced using four-color toners of bl ack,

T&&%&W 1@?&@“ a, and cyan, the inmge is devel oped for
eac o? the four-color toners, respective toner

| ayers _of the four-color toners superinposed on .

t r ansf €hei Pgedeiat EVeRtion e“?lla 'g’t 4 O bﬁ;rh?ftv elpping
to thereby obtain a full-color inage.

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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From t he standpoi nt 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

Semanded: Hyoldsakaowhd batheatiapean tHurebygbaasmal full-color
particle dianeter and a narrow particle size

distribution is used in high-quality inmge form ng of

1 gel ect r ophot ogr aphi ¢ i mages. Conventional ly,

el ectronic or magnetic |atent inages are devel oped )
USi NQY Fold RBE . stAntpoatt of edefowiienet gonatally familiar with
el ectrostatic images is colored particles in which a

col orant,, a. gharge co i Ng.: e - &dief are not of
PefRte F&teﬁ}agstgﬁ?g?sr}egEﬁ?ir# eléi g,ilﬁgglr mrlcleglaﬁﬁ. ar?(} there

is are two main types of nethods, for pro?ucinﬁ such.%y
daidactdrydevebul Dertheathishersusd iy ama g [QrmationSatiiying
nmet hod. I n pul verization nethod, a colorant, a charge

}.gl% tﬁﬁéég%ﬁﬁﬂi%}a@@saﬁtﬁﬁi lévelsbivhidh 208 clbbe tbi Keose of

In a thernoplastic resin to be

uni form di spersed thergein, the obfai it
o tparaphe Ao TRELIRIEnIAF Tz edt BngO R Py & Her
are classified to thereby produce a toner. According

hovid VI is&atll oparEitlroddisanétereradv angnarapier particle size
excell ent properties can be produced, however, there

are linmtations on sel ectj.on. erjahsef ofoihien of
disheputiegy e}?arrp}l%‘?(ga &%npc%gpi(gé}altq? be o%(i3 ai ned byg
fusion and m xture of toner naterials needs to be

Selephordgzanic imsgesi ed t hrough use of an
econom cal |y avail abl e

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, ie.
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 foner.
According to pulverization method, a toner having rather excellent

properties can be produced, however, there are limitations on
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apparatus. Because of the needs, it |eaves no
alternative but to 5 nmake a fused and m xed

conposition sufficiently brittle. For the reason, when
the conposition is actually pulverized into

particles, a wide range of particle size distribution

is easily fornmed. Wien a copied i mage havi ng

hi gh-~ | it hghohePe Fos ekhhfiflel @ deguposition to be
A S e

particle diameter of 5pmor |ess and coarse ,powder
ahteined eby hiwaing andydRixtEre Bfali?é‘te& mit efbagl% S%rgo be

nmust be renoved in a classification process, and thus

]Hi'ﬁrre?izieﬁ andi sRAAéAamrbhgh tbe ofi ahde¢snamnicadlyelayailable

ow. In addition, when a pulverization nethod is

enpl oyed, it is difficult to uni y.. di :

soperae; diransenat gelosneny I 168IE bl ABHRAIR but to

t hernopl astic resin. Ununiform dispersion of

s fdiehahdgnixtieosmpasitons sufficientlytkrittie.

flowability, devel oping property, durability, inmge

qual ity ofpf he J ABeTy bR fIRCEDRpHRRISN fehadhilaly tlverized
e p

overco fobl'éns 1'n these "pulverization nethods,
for exanple, toner particles are_obtained by 20 . .
mtoppasticlespol ywide ZAENE6N OEBQWEI?S%]@GPEE%H%HHOD is easily
Literature 1). However, the toner particles obtained

DSUE PEREIAD AP PIER g Akd G ving@tHigH- miselwsitm rdrah high-tone
shaped, and there is a di sadvantage that the 3 toner

particles are_poor jn.cleanin it ORifbne a
ndrieds &‘hsl?eerorhtﬁbn% f%ﬁ%a’f?ﬁ? ng-a ?%v\yve% &ﬁ%gygéea g
ratio, the amount of residual toner particles after .
phafisfcediametersofshpinl or frwt amdisoatser powder marpickts baying a
with cleaning ability, however, an inmage having a high
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 1is employed, it is
difficult to uniformly disperse a colorant, and a charge controlling
agent in 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 1s a disadvantage that the
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S image area rati o such as a photographic i mage,

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

phot oconduct or, causi ng background snear of inmage when
such a residual untransferred toner is accunul at ed.

0 In | §d Oy ol usges i1GRar Opn r @4vEbpid¥ and
% 1 iq%%gfc%% che r?tggct?@cﬁ%gglgéétggﬂp ot oconduct o?,&g

whi ch di senabl es exerting of its intrinsic £
thasfeaiig ian inegedsivingnatle¥ SoRee Ao ERR APYRt ©
obtai ning toner particles formed in indefinite shape
Pé’siﬁﬁﬁp%ﬁ‘él‘ partieRisnaftbPer@aslereimsisobinalhethd thubytheme is
emul st on pol ynmeri zati on nmet hod each ot her has been

Foerobla: MaNs < IObR Al Bl L Hinee Gy & SR blidd S high
pol ynerization nethod, a |arge anount of surfactants

1A EBE NEreBOtatinkchag heplsatokagphuf mage t Bnghepaa ttpapevith
but also in the inside of the toner particles even

%ﬁﬁé‘p%&i#@ﬁqﬁﬁggﬁ%ﬁ RSN foknhed ﬂu%_‘)co\'%tiwgl’feedmg failure

causes | n%al red environnenta
stability of toner charge, a_w den charg? amyunt
di sthe bli%;ieomasan@qwm@é aleresid gl Wigang esrﬁﬁngr soger on a
t he obtai ned i mages. There are problens 4 that the

?ﬁﬁ?&dﬁﬂﬁgﬁbﬁfﬂﬁﬁgsbﬁﬂﬁgfodm shespiniiuager whemasgeh a
(0] ers

eveloping rollers, or the like, which

di senabl es ex%rti nég of its int rj[agshc chargeability.
eesidpal sternsigREed FOper 15 3G ¥t 5% ccording to a
contact-heat 5 method in which fixing is perfornmed by
nmeans 0f A@ditidiy Ieehases 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 Jarge 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 1image

defective due to smears of the obtained images. There are problems




10

15

20

such as a heat roller, releasing property of toner
particles against the heating nenbers, which is
hereinafter referred to as anti-offset property, is
required. Anti-offset property can be inproved by

maki ng a rel easi ng agent reside on surfaces of toner
particles. In 10 view of this tendency, Patent

itepature 3 81 id QLA §hé pheBRHdUcEbY charge
tﬁaicf%%ereggnﬁl"gdgﬁkﬁ%?% a% - offsep property is

i nproved by making resin_fine particles reside not .
rohlleys,i devedpping pelfenss osdhgJike) whicl Biemaples gxerting of its
di stributed onto surfaces of the toner particles.
i U chddbenbiBE10d i nvol ves a probl em that the |ower

Imt fixing tenperature is raised, causing :
i nsuffjci

nt | owtenperature fixin f j .
ener gy23 &gﬁ her  dop FEPE SERP t%ggﬁg@%g@/?néoﬁ??%ﬁwhe at
resin fine particles obtained by enulsion ]
etéERhzahicn fimngoik aeefoxsm byt meaaschf diensing gembers
thereby obtain a toner forned in indefinite shape,

S}:l{]?%t {\lg lalclgémaetn a%l%ro Q':eferg‘éiﬁ‘é :i)trlg@ F]été‘ruéieﬂ) nelrnp th'i‘ﬁ_@ 5 \éf%"a‘iiﬁst the

ere’ rine p of a releasing agent

are associated with toner particles in %%ger to . off
herting emeanbérsof whaeh piogegnejnaltpe reigarash to @seandyotiset
the rel easing agent are 5 substantially taken into the

agd | d eSUALPEFLaY qiper;agtaiy be improved by
#ﬁ%&%ggnentﬁ%ﬁﬁg%ti-offset property with sufficiency.
Since resin fine particl.es, fine_partiegles of .
m@lkeagimgfe&geewlg,agﬂ’r%rﬁ%lﬁﬁ on guifpces. of Jonef partigley In
l'i ke are fused and bound to toner particles randomy 5
viovl herehy thadenchie Phoset [ptetatoresy anal Patpohdijerajare 4
in the conposition or ratio of contents of the

I(;e%rlr)%g I%Qiys gl%tc s a{hl(:euethod 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 Winich 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
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obtai ned toner particles, and in nol ecular mass of the
resin or the like, resulting in different surface
properties between the toner particles, and

di senabling of form ng images steadily over a |long 1o
period of time. Further, in a |owtenperature fixing
systemin which |owtenperature fixing property is

Jlﬂ%lﬂ%flﬁgél v DaEd 8% {W%ﬁeﬂ’ﬁgﬂﬁl@s résdltidgindis@uraging

due to resin fine particles which reS|de on
surface of the tonef, which dlsenagh nsurlng
imprye egtent tpngnty DEOPETy T thn SRALIBHRG, R, TS
neM/nethod of producing a toner called the

ﬁizhﬂ:'ﬂclé@,g rfegat p otidles hefl reAsimg hagdniss fineepatticles of
di scl osed (Patent Literature 4). In this nethod,

selvenbar e Bhieate PHAaEhJowld 8T BakY BriclE Fndomly

l'ike, contrary to the suspension polynerization method
fion tHurebyt divem 26h@atonet epaaticldsor vadiftions nofsgerid the
Patent Literature 4 discloses sone advantages of the

&rﬂfég 1 ﬂ) ag)q.r A o7, PEAREs| Bf tt@i’%oﬁ%&ibntgxib@ﬂﬁé@ﬂ the

i on range of resins, controll lity of
polarlty, and 6 the like. In addlilon It g% . h
chbnimeddenes parteclpabrpitip srolgeRiatomiassyoh the gigsin or the

structure, i.e. ‘controlling a core-shell structure of

ltlﬁé‘erresﬁﬂﬁﬁgc iesdiffireptecurfdie pRpérties Usétwvemn the toner
conprises a layer containing only resins and ains for

reduci ng th . of nents and waxe p d 20
wertdes ong dhsianiioe O FEgre MRtad R AU ARG o Tone
s not innovative in its surface condition and does
petioafeime. i hothervie a dowukeyper(tNoa -fkingrtystem in which
Literature 1). Thus, a toner produced by the
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.

On the other hand, a new method of producing a toner called
the Emulsion-Aggregation method (EA method) is recently disclosed
(Patent 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
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




10

i5

20

enmul si on- aggregation nmethod is fornmed in a shell-
structure, however, the toner surface conprises
general |y used resins and does not have lo an
i nnovative structure, and there is a problemthat when
further lower- tenperature fixing is pursued, it is
noalsuff|0|ent in heat resistant storage stability,

vi GhaRr lulsYin ¢ Ht pe 11i
ol Ilﬁt ¢ B ARREh, OR By Shadohiin HbARHLS bPTpnbidlling o
enmul si on pol yneri zati on nethod, and {h enuIS|on
taner e GEIUGHTE,1 5.-oretA9BATO LIS of o CAEG ﬁf‘f’ﬁ SEERurg, of toner
typically used, and with the use of polyester resins,

pdreldedi f Ho‘%ﬁé'v‘ért thacaBUl sractwRecompdisdisld laydit comtaining
contr ol partlcle di anet er, partlcle size distribution,

d shape of, ton enfuther

i Feghs apg At of ﬁ%&%%ge B Rt B LGRS Hh e wazes
property. 20 Further, aimng for excellent heat
dfwisstlani ssirfacegel somb, |dnd) it andliscasedtbet dibgr toner is not
LI Xi Bg using a polyester nodified wth urea bonding

as ten e eV &S ant
1O g‘ Hqﬁ% %lg%erg éosﬁ-%l%{t%rngg%ﬂ gﬁ% arn% 3 cont ri |nvggngvatlve
and there is a problemin envirgnnmental char
strabéustet (NomdRatest diageraiowai P onkbus.na ttRae¥ P& auﬁ?d by the
eI ect rophot ogr aphy, obtai ning high-quality of images

éﬁgﬁr’a féghﬁ@nf ARPh¥dlik FYSmaddires . shdlbsiguchess however,
stu I't has been increasingly recognlzed that

nmeki ng toner in smal.ler S

ther WA 8WE ﬁétoyﬂwﬁ%%t&e%mﬂyo‘bte?ﬂd ﬁtsﬁa ﬁﬁ‘f‘g OSﬁa“r"t pave
of images. There seens to be tendencies that with

AN GHeRYABDleY sBiRbhey, ghdndtee of at pneblent thasfwhennfurther

property and
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 tomer 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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fixing property are | owered, which |eads to poor

i mges. It has been 10 known that transferring
property is inproved by formng a toner in a

spherical shape (Patent Literature 6). In these
circunstances, in the fields of color copiers and
color printers, further higher-speed image formng is

g&ﬁﬁ Lege 18 fcﬁﬁfi‘oqg ndt© JirdfeeNadpeeshirPae bhadnithere is a

an apparatus enpl oyi ng tandemtype 15 technlque i's
effectively used (Patent Literature 7
protdem iy paviroaameni@lehareg S@@@ﬁﬁp’q‘tﬂéaﬁ‘ofysiiﬁﬁ?wq%@é‘é-
formed by an image formng wunit are sequentially .
super i pagRdfialdl ¢f ahstaiplastography sbirgheéng high-quality of
transferring paper sheet transported by a transferring

;?qglgtgg% gjlalshlﬁée gblé(? bt@éﬁ%‘g{n vf&lil'%l scghg%:sl mage ﬁgréﬂ“e%e studies,

appar atus based on the tanden}tyg. t echni que has
éix telsl boén charaasiengly t rarogoizel [that noakingr taner ippemaller
of transferring paper sheet for use, having

?.iaﬁpegéfahhhymog 5;%(%1‘1%91' roh TRUStr&REIP FRRPIVENth obtammg

col or speeds I'n partlcular

capability of obtaining full-color es at hig
biglegmaligy aot Haragaser | $hrEe UsReglR to ber Nendengin, ’Bﬁnte with

techni que. The characteristic is not found in a color

iﬁ@&ﬁsfﬂ%’l? Bfh a3RRAII M tERTIOYbAEr, Oteisfémdhpi areserty and
On the other hand, there have been attenpts to achieve

igh-quality i mage as wel S, S eedln u u3|ng
2 apse +1F B Sindary hist LGRS b BefigehS B has been
further higher-speeding up, speedy fixing property is

kegwid ehlat hewsferring mppertycad imprevebby fooméng a toner in a
sati sfying excellent fixing property as
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

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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well as excellent io |lowtenperature fixing property

has not yet been realized so far. In addition, when a

toner is stored and delivered after production of the

toner high-tenperature and high humdity environnent,

| owt enperature and | ow hum dity environment are

harsh conditions for the toner. A toner of which toner

?ﬁ‘éfﬂiﬁ%%}ﬁ@ol&? iﬁ%fefs' é’&ﬁgéﬁ‘sgeéééh B RartidHld MG EAgability
I'me of storage, hdas no egradation orf exhibits |ess

degradation in charge property, flowability, . . )

of ebtfining fgllwolgreinggennd ?ﬂgﬁi%’@eé? 9 ér(i%ﬁ}lya&ﬁ%rlé% gjrgque
in storage stability has been required, however, an

&d ftBet iRl IRAFHE CrelcBniq @6.POTHet ¢hdrheserisiquisr eoefivend in a
particularly 1n spherically- shaped 20 toners, has

not yet begn f.ound so far Further S a thod for

F‘glﬁF 3nags ng&gaﬁﬁqarr@;ugfenéplpg H&s :o?l?eﬁr tegcglﬁlflgﬁ%'ar , a

negatively charged toner, it is also known that a ]

f 1 uori Ga Yheonplemdhasdcdheae nbave nbeen ondempsss épvachieve

as a charge controlling agent, and the |ike (Patent

b&%@qﬂ@?l@lﬁli@%@n&eﬁ' éf Eg%é‘csﬁleggu{) ang RBher formed in a

I S known hese™f | uori de
resins are wused, the fixing ability éfixing_
sphpeical shepeande) respomsk te dvather Faghewarecdimg, ypgisreedy
the chargeability thereof are surely inproved, and an

E&‘iﬁ%t Py@péﬁghm Okt diPedS Wwet @V hephEaicHly-dhiagey) toner
property and  to prevent a small anmount of hot offset
eve_n%&s; has be desinéed. There has been_a 1atterrpt t‘fl at
saehEne: hexgellent REWS: PTQRG Y BR  TIRE t Sher cXcelie

surface (Patent Literature 10), however, the nmain
Do freseperature fixing property has not yet been realized so far.

In addition, when a toner 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
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10 of the invention is to inprove 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 15
Patent Literature 2 Japanese Patent (JP-B) No.2537503

{%@%&'ltse (?ﬁtlér e§ HPR2ReSEr et &itve RB! 4 GHargB controlling
P- No. 2000-292973 Patent Literature 4

Japanese Pat ent ( P- 3141783 Pat ent t t
DRIt eed ehﬂieAé%ﬁﬁeétg yeratize éz)eétl 2y J(:%tfgeé 9 and

11-133667 Patent Literature 6 Japanese Patent

ABRki gahirentdi dI1OIekndwh- atNerhedd tR&& Tt Patents are
Literature 7 Japanese Patent Application Laid-Cpen

JP- No, 05-34 tent iter n
‘i‘%ﬁde zth?JEXB‘j‘g I\B%%éhg 8p ?mﬁf’%%ﬂ{rgrgf 27 g6 Ghe toner
Japanese Patent (JP-B) No. 3102797 5 Patent
dégredetynl hbdghajendsar geabéhty thexaf ave. sugaly bppraped, and
Patent Literature 1 The 4th-Joint Synposiumthe

zgtir%?fe%glé% tanQé tA?%é%F‘%@rlng %ﬁ@?@ﬁl@oﬁkﬁi%’ p®bperty and

crt on July 29, 2002

D scl osure of the Invention It is theref
tof prhvent asamall n%@ﬁ’W’GnOg drato P@éet Hf‘é’entg "Bad bl Whired

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 tomer, 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 Japanese 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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probl ens state above and to stably provide the

foll owi ng even when several tens of thousands of

| mage sheets are output. Nanely, the object of the
present invention is to provide a "15 toner which has
sufficiently high chargeability and | ess toner spent

to a carrier or the Iike even when several tens of

t hous fril he , lieaf8h! Baff-Open
keepi%gﬂﬁpg%9%%%?ggagrogéﬁ?géﬁ%guhgﬁgm%gﬁlity aﬁthout P
causi ng substanti al background snear or toner
(ﬂﬁgé?ﬁgL(B&361§17n | ow-t enperature fixing property and
hot - of fset 20 property, and has a wi de range of fixing

t enperpyidhng 13seMRlke 85 Uapanesy iPdeent (E-B)aNer 2942588
i mage form ng apparatus, a process cartridge, and an

i mge form met hod _usi;hg t he ner ) | gpi 1

el ect réﬁﬁ%ﬁgt?mﬂégs Tgag?WF%g‘%ﬁePg&@? eﬁghglﬁ?gﬁﬁgi
usable in a lowtenperature fixing systemwhile

keepi Mptiche Idteatung 18biThpancsndatent kER1B)eNp. BA07521
anti-offset property w thout causing snear in the
Fixi ”%@Rﬁ%&%’ﬁiﬁer@?ﬂré Hegesmias Weh!Jot t GSPhBYLRAnathe
devel I, an 1mage formng apparatus, a process
cartridge, and an inmage formng nethod using .th . .
Tnoagimg Socigéy eifolinan eméc the Jedenc Sprggeof gfé‘t}ﬁ g‘«}?ﬁé’lﬂty
a toner which has a sharp charge anount distribution

aYd 3% jﬂ?szg\pgj@m_ charged toner or oppositely-
char ged o toner particles and is capable of formng
vi si bl e i mage havi ng excel | ent sharpness over a |ong
period of time, as well as to provide a devel oper, an
i mage form ng apparatus, a process cartridge and an
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 tensg 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
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i mage form ng nethod using the toner for electrostatic
i mges. To provide an image form ng apparatus, a
process cartridge, 15 and an inage form ng nethod by
whi ch i mages being excellent in charge stability in
hi gh-tenperature and hi gh-hum dity conditions can be
formed w thout substantially causing background snear

a8 r%te[t‘?@%a%@ ging, and there is |ess toner

scattering inthe machine. 20 And, to provide an

I mage form ng apparatus, a.process. cajtridge, and ap._.

| mage ToPRPRderbtoRar BXGH i URRPLR 1P & [AGUPEBET TS, e
hi gh-durability and | ow nai nt enance property. 12 As a

dyestht whikedmepiagi thti ehaufingyialstitpy ande isneswedest in
of the present invention to achieve the objects, it

of * ‘the present in hi
i, ey G oo SRTECLRRY, f, TBe iR e Ao

i mages which is characterized in that the atonmc .
audrbenages,abs ow¢R/ & of provstd de develapero agaiBugeatforming
on the surfaces of the toner particles is 0.010 to

it | Bl eritiBe PLOV h€Mmellddd usin
Gty fraRes ApEridachant {8 AubpoTortith ol using
to a carrier or the_like even when several tens of
theotenardior sfevelapjassealrestatac 19agRdHt . i s capabl e of
keepi ng hi gh-charge property and flowability lo
Wi t houty, Cpustide Stbsdradit iwhidlackgsoundsismparclrgeonemount
fogging, excels in |lowtenperature fixing property

kg ianper i bren e " Sur Pt IRy shareed
an i mage form ng apparatus, a process cartridge, and
#her particles and is capable of forming visible 1mage having
éxcellent 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.

12




10

15

20

i mage form ng nethod using the toner for devel opi ng

el ectrostatic 15 inages. The nmechanismis being

el uci dat ed, however, the following is presuned froma
nunber of anal yzed data. The present invention is
effective particularly to a negatively charged toner
formed by dispersing oil droplets of an organic

sol venkg 22fe M1t £ kdodNE%a B@AREBIE i pravEdil Byniligidventors of
prepol yner dlssolved therein in an aqueous nedi um and

bj ecti the dis i.on t el,ongat i on action
é??dp?ﬁseél pyertion lﬁggéglﬁ(ﬂqneqqﬁe d;tehat in a toner

insufficient in 13 charge stability, and thus it is
@AasaiRig hocdlekent hend anessihavy fusetdfen tdrieghfor developing
negative charge property by using a fluoride conmpound

SPRLT AR B0 il B89N TR e e gropic mombe

| owt enper at ure f|X|ng property of the toner, it 5is
itatporTA0} of dleorsde extanty b toarbpnt Hempwar the sughines of the
however, when a |arge amount of hydrophobic fluoride

%ﬁlcﬁ@@t@o A 140 60540 Neks pobdiBlatd Patheoé tbh€r which
toner paper having a large anmount of hydroxyl

groups_degr ades er ef r it referabl e that the
BR o RPEHRBLIORE! Phgraaability s fosSitnEh SPeThE R catiter or
consi dering hot - offset property of lo the toner, it is

fiungkd katnt Whehokewéfdeternmiodi thausandsr @K/védlakgec aheets are
of the lowaffinity of the toner for paper, and the

S5, SHaHMELEE S hAPHTBI Gy i

that the atom c mass of quorlde Is as | east as
widsitll eaushigwesdrstantialsbdekgrabid smweaseomntoner fogging,
appropriate anount of fluoride to
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 1s
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 agueous medium and subjecting the dispersion to an elongation

reaction and/or a cross-linking reaction. The toner is insufficient in
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15 bal ance with the charge retention capability. In
the present invention, it is found that a bal ance
between the charge property and the fixing property
can be achieved by controlling the value of atomc
nunber ratio (F/C) of fluoride atons and carbon atons
residing on the toner surface which are particularly

893@%&}}911%* Nehd theH @ B pOsdiblDtPMAKOHY: fnfer hivé Surther

nore desirable that the e fect of fluoride is nDre

xerted b¥ usi a met hod produci ng er for d
g‘ége/'%b’o A4 Bl tH0SCatirOPEH Y e85 ch iﬂﬁ!&l gtompoun
di spersing the fluoride conmpound in water containing
abwitining aftdotidenatekisnhavieg dhggerdecirondpatieityn tOa the
toner surface or bounded to the toner particles. In

d | lsQRni [ :
PHiLLaRY, BFBHuR R T plraAtGHE LR BELY BELRE Bner, it
used in the toner contains a polyester resin is nore
r unperiang tomvarsaaffimata pf ithe tgner fampapemdrowever, when a
fluoride conpound is nore inproved, and the effect of

iehlg%r hARuERNof Hﬁdf@(}tﬁotﬁﬁfﬁﬁbhuel Nt s RBntTHIdd A .2 toner,
bei'ng a toner for developing electrostatic inmges io

racterized in that the toner binder
AN At SR HoPPRET d2VIRE alahes HPONR4rPE hydroxyl
unnodi fi ed polyester (ii), and the melght rati o of
bhenpodegiatbspolBestedsrd| i)} is priferabiettiht ithd goyesinass of
(ii) is 5/95 to 80/20 is nore preferable because it

bﬁlgg* alaﬁt,) :sg%atllg n‘g% NEr th E{Iﬁ(flél!l n}fie¥1 OPOP ffsP ofpgrty of

can be nore effectlvely exerted. o
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
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 is more desirable that the effect of fluoride is more exerted

by using a method for producing a toner for developing electrostatic
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Further, being a toner for devel oping electrostatic
images which is characterized in that the fluoride
compound is represented by CGeneral Forrmula | is nore
preferable in ternms of charge inparting capability,
and charge sustaining capability. 20 15 C3nF6n-1 R6
X- 1 - (CH2)m- i (c)-R7 Ye RS R8 General Formula 1

idpdeeRdfioch flauba disp&réigR’ €6l eorid82comPoundOin water
R5, R6, R7 and R8 is a group individually selected

PO R0 Pk arBan AT D Abing B TG arat yRahes, e, the
"m and "n" is an integer; and Y is a hal ogen atom

teneh sasfdce orBrquradetl @ the Tonemkear@clesner for
devel opi ng el ectrostatic i mages have a substantially

spheri . ' ar he:
vy ot SRR Pl SUELE GGG bl Bt imaes
pref erabl e because concave convex on_the toner surface
vehichots elatacterizad i Gk thoaesin pped Aipfdya tener contains a
conpound to the toner surface is easily controll ed,

Pgedteansbny Id Mbre prepafihie abékisetheuatfidivy bfBHE Toner for
w t hout dust can be obtained. In addition, to nake a

R o Rl oA R A S R SIS B %
btehriore effectively exerted.

Further, being a toner for developing electrostatic 1images
which is characterized in that the toner binder contains a modified
polyester (i) along with an unmodified polyester (i), and the weight
ratio of the modified polyester (i} to the unmodified polyester (i) is
5/95 to 80/20 is more preferable because it is possible to improve the
affinity of the tomer 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.
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toner is 100 to 140, and the circularity SF-2 val ue of
the toner is 100 to 130, it is nore preferable
because concave and convex of the toner surface can
be controlled with the SF2 val ue, the spherical shape
(i ncluding sphere, ellipsoid, and the Iike) of the
entire toner particles 20 can be controlled with the
SF2 val ue, "and the fluoride conpound to 16 _the toner
surface is easily controlled. Further, traTsferring

property f the tqne dhi gh- quality in S whth
dust can be3wbfaih (T@Eg(;i ?‘ron?etﬁ?%‘g aftone foﬁw19
devel opi ng el ectrostatic inmag which is

8
characterized in that the vol aver age pg%ticle
diameter 5 Dv of the toner particles is 2pmto 7pm

and the ratio Dv/Dn of the vol une ayer [.Gl.e
di aneter Dv and the nunber average })L‘gernt%iq%}g‘%ﬁ'g:lhgﬁe er

Do is 1.15 or less is preferable in that adhesi on of
{IneGehbralr Fdemadaplo uk depoesdntst-one? —sor 48— &% RS, R”and
effectively workable, and the effect of fluoride can

13@ {ore gr%%t eQdivi@uityt Blect &Pl ROA tmo-get@gpoe@ﬂéisﬁng of

evel op ich 1s characterized in that e
t wo- conponent devel oper contai ns carrier _includin
hrdragsmentoms m@giarpepg yiagarpen AsPEIS Rkt dp ot and aryl
that inadequacy of charge stability of a nitrogen-

SRAIY; Mind0a Rl “NeSkein ¢Ategdde agdTPeRsbalogandteam such as 1,
sufficiently sharp charge anount distribution 15 can

ge in&ﬁ]{t ed. According to the present invention, the

& % g}aspects (1) to (16) can be provided: (1) A
toner for devel oping electrostatic inmages containin% a
col or dis ;make a toner for developing electrostatic images have a

substantially spherical shape of the average circularity E of the toner
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 obtained.

In addition, to make a toner for developing electrostatic
images 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
(includiﬁg sphere, ellipsoid, and the like) of the entire toner particles

can be controlled with the SF2 value, and the fluoride compound to
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a resin, and a fluoride conmpound, wherein the fluoride
conpound 20 exists on the surfaces of toner

particles, and the atom c nunber ratio (F/ C) of
fluoride atons to carbon atons existing on the
surfaces of the toner particles is 0.010 to 0.054. 17
(2) The toner for devel oping electrostatic imges

?&C%ﬁjélnguﬂﬁcé he easﬂ?r@c(tﬂb}ellmer Fupthdye tf@ﬂ@ﬂerfﬁlg property
med by |sperS|ng oil droplets of an organic

[vent wt oner _co 03|t|on cont in
ﬁbf? t%ran%ﬁe QR HERAFSS TALDOT dﬁﬁ%to(ifgl ﬁ%dﬁbﬁ?ﬁned

and subj ecti ng the 5 di spersion to an el ongati on
react i N addikion, dei®stdnaikivrgdeedoping cledt3psibiiic images
toner for developing electrostatic inmges according to

%TE%Q%II% gh%fr%(téﬁ%glezsetde {TI]:% téle)sc t(rf]lr %qunﬁ‘] evre%lage t]{}irtmqged’lameter

devel opi ng el ectrostatic i mages according to an 10
DPreoibthe henét pasticlos t0208) towhomeiamd bee tratisr Dv/Dn of the
contains a nodified polyester resin. (5) The toner

é&h&&@%ﬁg@gafﬂ@g dl%‘?ﬁéttek'qﬁr BRYCh PR AN 4R g8 Particle

one (4), wherein the toner

cont ai ns_an unnDdlfled pol yester_ (ii th t he
dasametegdDaony ekder ot lesgnis Pﬁ%%%béhtmlgh@%tﬁ esion i the
nodi fied polyester @ to the unnodified polyester (ii)

fleoride98o1hoBRHZ2EL thE) tolite terface fiereffemevelpi A@rkable, and
el ectrostatic i mages according to any one of the

Bt Bfrtdkieestbe bt e o mra 1

Further, being a two-component developer which 1is
characterized in that the two-component developer contains a carrier
including the toner and magnetic particles is more preferable in that
inadequacy of éharge 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 devéloping 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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20 18 C3nF6N-10R6 X- i - (CH2)m- i (c)-R~- YO R5 Rs
Ceneral Formula 1 where X represents SQ2 - or -CO;
R5, R6, R7, and R8 is a group individually selected
fromthe group consisting of hydrogen 5 atons, alkyl
gr oups havi ng carbon atons of 1 to 10, and aryl

groups; "nf and "n" is an integer; and Y is a hal ogen

(@) OMPIdIGhnas thr BvApind eledtfdsthiR 19A8Esf fcording to the
deve opi ng el ectrostatic |nages accordlng to any one

(1 er the toner rtl
i “rlé‘ Gg ﬁ{é’{?rP}P 521&670&%6&? AFTE | éﬁﬁé"r‘isé%g othg ﬁ:ﬁ%‘i’ pf an
an average circularity E of 0.90 to 0.99. (8) The

drgaeaic fsolvalay ehohi agtmelerc tompioaitian i coagasnage ar girapgelymer
any one of the items (1) to (7), wherein the

RERE" st i P oG BNl S he
t oner partlcl es is 100 to 130 ((i&)? The toner for

depetopi g agl eongasioat Ferdiiragesdarcoeissglinbingyeadiien.
of the itens (1) to (8), wherein the volune average

(BR! 1 @ondi FHRIRVRDDily Eth%tf&%ﬁcpﬁﬁﬁig&é %chfdidPpMd Gny
7pm and the Dv/Dn ratlo of the vol une aver age

article dianmeter 0] e nu er average,K6 .
oF]):le of the items (f) or (Zt) erein 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 toner contains a modified
polyester resin.

(5) The toner for developing electrostatic images 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 (ii) 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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20 particle dianeter Dn is 1.15 or less. 19 (10) The
toner for devel oping electrostatic inmges according to
any one of the items (1) to (9), wherein the fluoride
conpound is contained in a content of 0.01% by wei ght
to 5% by weight relative to the total weight of the
toner. 5 (11) A nethod for producing a toner for

devel opi ng el ectrostatic inages including %ispersing
a fluoride conmpound in al cohol containi ngBwater, and

maki ng the fluoride c und adhere aon or lhgund.to
the surfac€safenheCro whehbin (pféz}ron_el“tiés“ A

for developing electrostatic Iig”rages accor(ii ng to any
one of the items (1) 10 to (% (12) A twh conponent
devel oper containing a toner for devel oping

el ectrostatic images, and a carrier whi chldzontg;lgs 1‘ 1
magnetic particles, wherein the toner for*&FétETRY: 2

el ectrostatic images is a toner for devel oping
el ect redkas iX iepagesntacc8OH ngoit o COy; Bie R Rhewid Bfsis a
(1) 15 to (10). (13) An image form ng apparatus

et gunerceBIRh ARRRLR L Rom tpecaahd obrliing of ydrogen

unit configured to expose the photoconductor charged )
biomseabifyltgroupshbayinggcartion ataths #fwk o 4.0, 236} apshgroups;
to forma latent electrostatic 20 i mage, a devel opi ng

‘a‘ﬁi”t Y & gt%"ﬁit@@@f; LRa%eds hBERIgAnCRAIh W@ as 10 Br and
evéTop the [atent "electrostatic image into a visible
i mage by supplying the devel oper to the

Qﬁot oconductor to thereby forma toner

(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 is 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 2pm 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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20 image, and a transferring unit configured to
transfer the toner inmage forned by use of the
devel oping unit onto a transferring nenber, wherein
t he devel oper is a two-conponent devel oper which
contains a toner for devel oping electrostatic inmages
and a carrier; the toner for 5 devel oping

ot tAtie o _ . _
5 PB2 BpbE SFARATIOGA DRREfock e I AP B Peding to any
itenms (1) to ilpgﬁ apd the carrier _aontains gnetic .
pae of thedtems 4) by (9 nﬁ'@@%ﬁﬁ#ﬁﬁ‘ﬁ%‘ﬂ pEOMRQUR kg contained
chargi ng a photoconductor, exposing the
Bhat @nedyGF .0t Rabgedeightt fte 5% By ob sightndelative htoathd eotal
wite | aser beamto forma latent electrostatic inmage,
devel op] he | atent electrostatic image into a
Wie%glbtl ‘E'e)tlagﬁa %y supplying the devel oper to the
phot oconductor to thereby forma toner inage, and
(Iangf eneihegl the prothucingnge téoenesdri devtlopieg etlstrngtatic
onto a transferring nenber, wherein the devel oper is

ﬁggggs-egggg%{aggg | GisfgxangPeh WiEAdE0 A PSufld! O alcohol

el ectros i C i'mages carrier;
the toner for devel oping electrostatic images is. a
caomeining wateve bai mpleing thestiueride; ¢amgpaundcadbery on or
to any one of the itenms (1) to (10); and the carrier

BEORhAI RS tHBARATAG BRMthieCt&Ser, (WRreihethdBBfef Q6N NBner for
met hod according to the item (14), wherein 20 the

i E NN R T B
transfer nmenber, and transferring the toner inmage on
the)internedi ate transfer menber 21
(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 configured

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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onto a final transfer nmenber. (16) A process cartridge
i ncl udi ng a phot oconductor, and one or nore units

sel ected froma charging unit configured to charge the
phot oconductor, a developing unit with a devel oper

| oaded therein 5 configured to develop a | atent

el ectrostatic image forned by neans of exposure into

amwige] BhE 4 TRaesfeyrisgPRhit dthfidiercdeset@fsfet hé RBner image
phot oconductor to thereby forma toner inage, and a

| ' it fi dto. i dual t
Tnrh PR g0t 1 dReiPRtoR it SPVG:f tEpn PRIk methger
the one or nore units are lo integrally supported so

shereib ¢hel eteare hatdryisnp twibecbropondt developedwhiwh amtains a
i mage form ng apparatus, wherein the developer is a

5 [ - r
e RIPAOF b 5y SLORERs < Lnkgb] BCaTet B Y toner for
toner for devel oping electrostatic inages is a toner )
flevelgping eledigotiadte roages ie 4 tangesiorslenalopmmglacsrostatic
any one of the itens (1) to (10); and the carrier

¢RRLak NEcoFBABeld Gnpadhéd Gfahe ACHR NG (T0); R PHESE Vakrrier
invention, the followi ng effects can be exerted: 1)

it Js gossi ble to Pr vi de a toner which has
CORFAIRP IRREVCHE PRTLSE S har geabi | ity and | ess toner

spent to a carrier or the |like even when several tens
0f4)t hAnsiangge 6érr g en sithedt /1 chadimputipaitsinizsa phpabtandifctor,
keepi ng hi gh-charge property and flowability w thout
BRHSLIAG PR YRRRRh AL AL QU dnS BRE e BB mit with
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 1s 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 tonmer image on the intermediate transfer member
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| ow-t enperature fixing property and hot-of f set
property, and has a wde range of fixing tenperature
as well as to provide a devel oper, an inage formng
apparatus, a process cartridge, and an i nage form ng
5 nmethod using the toner for devel oping electrostatic
images. 2) it is possible to provide a toner which is

(gg@bé R nlal t?an%i%WﬁQﬁ%%gat ure fixing systemwhile

ping the cleaning ability and is excellent in

anti-offset property wthout caysing spear in the
(f1i65<i Yy pra@ﬂ@&r%trwdgﬁdnpif&%@g, a &iomqndg@t% %ﬂ‘%epa Qrgmore
devel oper, an image io form ng apparatus, a process

Stk isdBRte@Nran iaregead@hfl Nhiveebafiguved ngot kharge the
toner for devel oping electrostatic inmages. Brief
scription of the awi ngs.Fl G, | _isg a,sche i .
BBt ugoIma TP g Rk kb o FRBISPErIBRE therein
according to an enbodi ment of the present invention.
dandigreidstoad svdleprd latebitodkcdioatpticimhgei fogmmdobyigneans of
exanple of the copier according to an enbodi nent of

e S i,n hon: 3ay . 5& hgimt h
%&é)gsggﬁw S ovman\g(]%éi%u(g:}énn%g%q%% %#1‘291?%1% e fordn%gr r?lgd)lg%lr(tto the
of the tandem el ectrophot ographi c appar at qui éﬁ ; .
phetocanductos tm tharehy derm aftomes BragenanfingcHeapHg unit

FIG 4 is a schematic bl ock di agram show ng anot her

1@d Ofot herhph@e 4 or fidiguspr ttofibr t heerhalide® on  the
el ectrophot ographi ¢ 23 apparatus according to an

enbodi nent, of tihe present i.nven f’lon. t he c Present oo oare
P Q/‘é’ﬁf’ggﬁ‘?tolfl @itgr | rapsgdeprng, | % %1 88K HagPRAf sh8Whg
an exanpl e of the
integrally supported so as to be detachably mounted on the main body
of an image forming apparatus, wherein the de.veloper 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. ’

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

22




10

15

20

tandem el ect r ophot ogr aphi ¢ apparatus according to an
enbodi nrent of 5 the present invention. FIG 6 is a
schemati ¢ bl ock di agram showi ng an exanpl e of the

i mge formng unit according to an embodi ment of the
present invention. FIG 7 is a schematic bl ock

di agram showi ng an exanple of the to process

SHdthheiae apsKSiouhd O eSO MeshePf fb@gnr)g eseRtels in
i nvention. Best Mde for Carrying QJt the [nvention

Her inafter, t resent |nven |on be furthe

oG ErmRettre haiBg Raperht i 10 &dpr%rrerﬁroaaér gs 2
a toner and/or a developer, naterials, and overall

wydd eamge of fixing tempprattureophotdd mapioi prqmideeasdevelspelr, an
in the present invention, all those known in the art

R PR, apBRR S PRBt R R hE [Bhge foymins

the toner of the present _inventjon is not,
pathod using yhe tener foradevelaping gestrostafpomaesand
i norgani ¢ conpounds can be used, provided that the

fluor Iz)eléétscgrrﬁﬁm@ oS ﬁo?ﬁl@%%n@@nWﬁhn% fhdiMlé o a
atons. O theSe conpounds, conpounds represented by

General For nu are nore er abl

]@ﬁp%xﬁpgbat(q{-eﬁxtng sxséﬁ?} wh 1&’@ i@e é:\ Teamng ability and
is 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
copier 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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R5 R$ 5 General Formula 1 (In General Formula 1, X
represents SO2 - or -CO; R5, R6, RY, and R8 is a
group individually selected fromthe group consisting
of hydrogen atons, al kyl groups having carbon atons
of 1 to 10 and aryl groups; "m' and "n" is an
integer; and Y is a halogen atomsuch as |, io Br,

Igtug £20f@ind BS a@f‘@ﬁﬂﬁ)(ﬁﬁfé&ﬁ:o&ﬂ {9 pﬁ@@é‘ﬁb 1ﬂ1¢reﬂt§0n the

erable to use a fluoride containing quaternary
amoni ym sal.t in conmbination with a netal containing
RELSCBYALVEHERNT | ¢ typi cal exanpl es of the conpounds
represented by is CGeneral Forrmula 1 include the

fol | oWI® 3 hyardchencaiip blovksdiarabosh¢R g a&ﬂdxzhhpkﬁof the
conpounds are white or light yellowin color.

e&%ﬂﬁc’;r?@o@?% {c(e %ﬁ r%‘% Igf%%lgg 21?10 éﬂz xgﬁloﬁi'tzgnt of
the present invention.

FIG. 6 is a schematic block diagram showing an example of the
image forming unit according to an embodiment of the present
invention.

FIG. 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 ovefall 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
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1 CH3 CH3 CONH 4 CH2+ N(r)_ CH3. le CH3 C2H5 SC2NH
( CH2 )3 -N(r) C2H5' le | C2H5 t-CAHO SCRNH ( CH2 )3
- N(r) t-C4H9 - le t-C4H9 26 CH3 | (5) C9 F170 ~U/\-
SCPNH -f CH2 ,j- z (r)- CH3 . le i CH3 (6) C9 F170
CH3 SO2NH 4 CH2 } N(r)- C2H5 le | CH3 CH3

compound is a compound containing fluoride atoms. Of these

compounds, compounds represented by General Formula 1 are more

preferably used.
R6
l
anFﬁn—lo—@_X—N— (CH,),, ~—1TT®—R7 . Y©
R® R®

General Formula 1
(In General Formula 1, X represents —SO2 — or —-CO—; R5, R6, R7 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; “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 contﬁining 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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(7) C9 F170 -~Cb SC2? 4 CH2T N(r)- CH .le 6 (8) C9
F770 1 3 CH3 CH3 CaHn SO02N 4 CH2 N(r) CH3 'la | C8HL7
(9) C9 F170 CBH13 CONH - CH21 N(r)-CBH13 CBHI3 le
C2Hs (10) C9 F170 CONH -E CH2-)- N-C 2Hs le s C2Hs
(11) C9 F17 0 (12) C9 F17 O CH3

CH,

‘ |
G, F,,0 @ SO,NH ¢ CH,; |\||@— CH, I°

CH,

CH

(2> G, F, 0@ CONH — CH, N*“CH 1°

CH

3

G,Hy

l
@ 6,F,;,0 ~()-s0,NH ( CH, ) N C g 1

C,Hg
't C,H,

) CFO@SONH (CcH,) -—N —t=C,Hy 1

- C,H,
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C NACH 2} N(r)_CH3 . le 11 1 0 CH3 n-CaH9 CH C -

N4 CH} N(r)- CH3 .

(14)c9 F'0 (15)06
- CONH 4 CH2*8 No C2
+ N(r) CH3 le |l

le H

le 11 0 ILJJ CH3 27 (13)C9 F170
F'0 (16)C6 F110 (17) cl2 F230 CH3

H6 ' le CH3 t-CAHO CON (CH3) 4 CH2
t-C4H9 CH3 SN -( CH2)- N(r)- CH3'

CH,

I
6)  CFy0 @ SONH —{ GH, - N®—cH, - 1O
) |

CH,

CH

| 3
@ =]
() C, F\y0 —<: :>— SONH —{ CH, - N o -1

CH,

CH,

|
) ¢, F,,0 -@— so;r — G, TQ— CH, -1

CH, . CH,

C.H

(817
&
@ €, F”0©— SoN— O, - N 18

@ CBHW

CGHIS

|
(9) G, F,;0 @— CONH —6 (:Hz_),3 ';‘@“CeHw I8

CGHIS

CH,

|
&
(10) C, F,,0 @— CONH —{ CH, - N™- Ctg 18

C,H,

CH
[ 3
(1) C, F17°@C~N—€GH29;N@—CHS .®
1 |

n-C,H, 8

|
12> ¢, F,0 @c— N —QGHH: ;ifﬂwcﬂ3 - 1®
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CH3 CH3 23 CONH* CH N(r)- CH le CH3 CH3

CONH- ECH2}3 Ne CH3' le CH3 t-C4H9 ~_ (18) ©6 FnO \~/
CONH 4 CH2} N(r)-CH3' le (19) C9 F170 t-CAH9 CH3 SN
* CH2* Ne CH3' le HI CH3 CBHL7 (20) 06 F11 0 UW
SC2N *CH2 3 N(r)- CH3 le CBH17 28 CH3 (21) C9 F170 UUU
OON -fCH2-- N(r)- C2H5 le

o
a
(13) ¢, F0 @ CONH ~ CH, )z rlue— CH, * T
CH,
o
(14) ¢, F0 @— CON{CH,)  CH, ) rlde’— CH," T°
t=C,H,
CH,
{
(15) Cs F1y0 @ SO,N “GCHﬁ; N®— CH, - 1°
H !
CH,
CH,
P o
(16) ¢, F,0 CONH € CH, % N®—CH, " I
|
CH,
P
& oy .10
(17) ¢,k @ CONH ot ¥, N, -1
CH,
e,
& .78
(18) ¢, F0 @ CONH £ CH, - zr — o, T
£C,H,
he
(19) G Fy0 @ SON € ch,); :\fe—cug- 1°
H
CH,
?SHTT
=]
(20) GFnO ‘@ SO,N € CH, 5 N — CH,* T°
O
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C2H5 | (22) O F110 UUU CON *CH2 N(r)- C2H5 r | C2H5
CH3 (23) Cl12 F230 -~( )-S02N (CH3) (CH2)-3 N(r)-CH3
le CH3 (24) C9 F170 | | nCAH9 CH3 CBH13 CON (C2H5 )*
CH2 3 N(r)- CH3 OBHL3 CH. (25) C6 F110 SN ( CH3
)-f CH2* N''- C2H5 le CH3 (26) C9 F170 i C3H7 CON 4
CH2 N(c) CH3

o
@ o0 <O contony o o 1f
nC,H, CH,
?sz
&b
(22} C, F,,0 @ CON < CH, ¥; rlg —CH, - I®
SRR
o
@
(23) C,, F,,0 @sozm { CHy > cH, 7 rlu —CH, " I°
CH,
(I"'SHIS
&
(24) Gy Fis0 @ con (¢,H, - cH, 7 N oh - 1°
CEHI3
ik
(25) Ce Fi1i0 @sozn ( CH, ) CH,3; rid@— C,H I
CH,
Gy
@6 Cy Fy0 @ coN < CH,J; I‘|l®*CH3 F1°
@ iC,H,
?ZHS
@1 Cg FﬂO @ SO2NH ‘GCHﬁ; TGB_ GzHa T°
CZHS

Among these compounds, N, N, N-trimethyl-[3-(4-
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| i C3H7 (27) CACO F 170 SO2NH 4 CH2 N'- CH, e
U )U CH5 Anong these conpounds, N, N,
N-trimethyl-[3-(4 29 perfluorononenyl oxybenzam de)
propyl] ammoniumiodide is particularly preferable in
terms of charge inparting capability. In addition,
m xtures of the conpounds and ot her fl uoride conpounds
ff f Nt sodi i
LR BoRE B RASBeBp ifor || PR o PEFLBRSREN, Jodide s
powder such as the purity, PH, . therpal deconposi.t.j.on
Ragiparlarkyr aroferahle in frHif of &b@&gﬁdl.mﬁ%tmg%naa%h%ﬁ In
conmpound can be used for subjecting a toner to a
fditree higalrenst phefobapdbynds and ather dludi8d %oypounds
wei ght to 5% by weight and nore preferably in a range
of 0.01% by, wej ght 3%-by 10 ight relatjve.tq the
B PG OBTHRTABIE | 1he SHETC PV Yo B SRRt et gt ot
fluoride conpound used for the surface treatnent is
limsted Hanprop@tiesyiwdighine t hewdef esuch ofs tthe pnedsntPH,
i nvention may not be sufficiently obtained. Wen the

t;h;égg{&l ﬁco&@?osfi{ﬂ-iﬁrtiegﬁ)ecr%‘m?é‘ B@thﬁ?ﬁﬁﬁir{i@% gg.,g?g%gf_ ace

nent is nore th 5% by weig

unf avor abl e because a fixing failure of the devel oper
occur oThe fluoride compound can be used for subjecting a toner to a

surface treatment preferably in a range of 0.01% by weight to 5% by
weight and more preferably in a range of 0.01% by weight to 3% by
weight relative to 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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As a nmethod for subjecting the toner to a surface
treatnment wusing the fluoride conpound, toner base
particles before addition of inorganic fine particles
are dispersed in an aqueous solvent in which the
fluoride conmpound has been di spersed (water containing
a 20 surfactant is also preferable) to make the

ttohgﬂéllle%gzr I%g%?lu@(gmﬁd% 8kE p2Rill S veﬁ'u&flécﬁle@ﬁ?ﬁr&tl@enot

e conpoun on-boun toner surface,
then sol vent is renoved, and the toner surface is

Tamiiesed] |t03crheomertbpdb3stwtdauabqvener Ipathe phispprsien, process,

however, the nethod is not limted to the nethod

Abahsd iabayiked! int Hee dé?ﬂ@d&é 04b1PERE EEntaimingohbl iffuoride
m xed in the aqueous sol vent contalnlng the fluoride

conpoun content .0 o b t % b

OB Y & FOBTRRE Pﬁb%% YrdiEhtotn ek ‘ﬁ@lghﬁ more
wei ght to 50% by weight, it is nore preferable
pedardytinea doapeiisoDIL0% Yy obeighe tol 50%i ke weaghbuitds more
can be nore inproved, the adhesion of the fluoride

ggpﬁgg C%e%fltulgg ttll%n&fs%e?éﬁ)fl%ﬁ of %PH WhSGAL yco § i d%dn be

ge uni for oner particles can
be inmproved. 10 At the sane tlne known nmet hods in the
more fiorprovein ghe hedheésionrofithe dhpotidd coampewnd ot the toner
toner surface or the fluoride conpound fixed to the

%Lﬁ’f?ée sy iaee ﬁfﬂy ﬁ‘éﬁ@rﬁ%duse?ﬁ’d {HY cBx2p®! enifotdifty among

oW ng net ods may be used: adhesion and fixing of
the fluoride conpound t the toner surface utilizing
tones aeghicles C&%@H@%\W‘W& force; fixing of the fluoride
conmpound to the toner surface by
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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means of a conbi nation of m xi ng and heating; or
fixing the fluoride conpound to the toner surface by
nmeans of a conbi nation of m xing and nechanica
shock; or fixing the fluoride conpound to the toner
surface by nmeans of chem cal nethods such as coval ent
bondi ng 20 between the toner and the fine powder;

@%Sg}?%g%ﬂgh q J}?g‘}gﬁ EPsurhgcHoner and the fine

bon etmeen the toner and the

fine powder. 31 (Annunt of Fluoilde on -Toner Surface)
The atBhe¢ temiseaumberoratip §F/6} of| flueride afosms ansh carbon

carbon atons on surface of toner particles in the

PoPSEn sO¥BRk MM ieady bartidRiseinthedpisdend @iveXif®n can be
(X-ray photoelectron spectrometer). In the s present

nvent.i o t.he at unber, r at o F/ C was, deter

CRBne e Gl R heSelerEaR aPrr BRECteD). " Th the
Pretreatment The toner was put on an al um numtray,
pRtehbénventbnyele atomit hyrphes sedotlyChwasutedetrmened using
wei ght. 10 (2) Apparatus X-ray photoel ectron

by Phil
RV teﬁaﬁ%"aﬁa@%@%@%&%ﬁ% Lonoi ti ons_x.ray

source MyKa (100N 15 Analyzed area 0.8mm x 2. Omm
(X Pretedatpditt | ve)

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 Electronics 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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As for external additives supplenenting flowability,
devel opi ng property, and charge property of col ored
particles obtained in the present invention, it is
preferable to use inorganic fine 20 partlcles in
conbination with organic fine particles. As the
external additives, it is possible to use both
eRtyT@ali adﬂiﬂi}ﬁemfotﬂtaixﬁﬁ oy 510 PG BE ZBEhdsN@FJdibrGranic fine
fine, homever it is nore preferable that the 32

add t ives contains o re typ
PREBERY d%PPhE HE einEe " RadTil’ Ay BT o bPtrophobized
dlaneter of hydrophobi zed prlnary particles being 1nm
poimatn partictesrbemgp deie tabl §OBmm 4wl @rerpréferably Snm to
further desirable that the external additive contains
P08 Oft HOfhdPASRELINPRLERHE E('t%%aﬁaz{%dlﬂvgscd}ﬁ\ﬁﬂg one
an average part aneter o ophobi zed prinary
particles being 20nm or | ess, and nore preferably the
% R by Bl iof |1verg%mchﬁpe cRaktiglas hadngr amprverage pearticle
of inorganic fine particles having an average particle

diaaneiar of Ry dRoshciabedipredapy i givticleabeisd g@n&f lo#dess, and
30m or nore. I'n addition, 10 the specific surface

area of ani c flne Lt determ.ne db

8ee Rrabirhly ﬁ?@fe&%}%} 3aBIYe TyF PRfaipg onG gL gmore
inorganic fine particles, all those known in the art
tgresbef UsEganpe d"medpdrﬂihbs hireinge gui avrange Sparteclealiameter
These inorganic fine particles may include the

AN . 2 fine
parf&a(fﬂ}ﬁ)glh Qﬁaﬁk’f ?%'Etl%ﬁiél gé:alsn"édg(h?fnl +IIC %wsrgl i d in z%ddltlon
fatty acids (zinc stearate, alum numstearate, and the
th%@eaﬁ@twr agsx Eess of the dppaganicufine partickeodetrasmine dby
anti nony oxides, and the |ike);

BET method is preferably 20m?2/g to 500m2/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 (zine stearate, aluminum stearate, and the like); metal
Oxide.s (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
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and fluoro-polynmers. Particularly preferred exanpl es
of the external additives 20 include hydrophobized
silica fine particles, titania fine particles,
titaniumoxide fine particles, and alum na fine
particles. Exanples of the silica fine particles
include HDK H 2000, HDK H 2000/4, HDK 33 H 2050EP

rpora |o:§ﬁ%%ndlgg§2 ?§0E§@%8(9%N§§%Eﬁ§;gzby Hochst

R805, and R812_ _(manufactured by on_AEROSI L
Compprattaniied T HEO T4, REROD, AVEOGARSI BS0P AndBS12
P-25 (manufactured by N ppon AERCSIL CO, LTD.);

&hhndacAnddShy- éh (AEROSEL uced, gy ')ta'Eleﬁl KRO¥P the
K : TAF-140 ( manu actured by FUJI TI TANI UM | NDUSTRY

. KJ;
Branid baep aiidlst TAgRAC R AT R A Crogsd iy Ruoksn AEROSIL

hydr ophobi zed titani um oxi de fine particles include
T@O5LID. G380t uand BITNGPAoR AnR@Sifhcti@ed bYD.Titanium
STT-30A, STT-65S-S (manufactured by Titani um Kogyo

o TR ey Clp A b led ! FEGH LRSI s TR

manuf act ured by TAYCA CORPORATION); and IT-S
mnuﬁa@ar edndy MEH5OWA MBUSHR GIT-600B, ) ands MI-150A

obt ai n hydrophobi zed oxi de fine particles,

rdnerRoRi¢ad byl TAsaAl @R@GRR@@NPyde&Qﬁﬁilégd of the
titania fine particles, and hydrophobized al um na

oA DU RO kB8P 2L, Mt T05
?Ii;?lu?':ctured 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-1008
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 fo a surface treatment with a heated silicone oil are
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met hyl tri met hoxy silane, nethyltriethoxy silane, and
octyl 20 trinethoxy silane. Wien necessary, silicone
oil-treated oxide fine particles and inorganic fine
particles of which inorganic fine particles are
subjected to a surface treatnent with a heated
silicone oil are 34 favorably used. As for the

[ is possible to use dimethyl silicone
g‘ﬁorg‘g%?g&{lphenyl silicone oils, chlorphenyl silicone

oils, methylhydrogen silicone 0|Is al kyl -nodi fi ed
si | i cofve forithe silidomer pdeit apdidsstiesta ugerdingtby] silicone

pol yether-nodified silicone oils, alcohol - nodified

Sild| C%@tl@ﬁbﬁen?W ngi{edkf i eflsSi | CBRIPheLNB, silicone  oils,
epoxy nodified Silicone 0|Is epoxypol yet her - nodi fi ed

sil e oil's, nphenol - fled ils, i
@&Fbﬁﬁ“ﬂ Inogant | cdlicone cor‘? Soi | §1]S‘YL€?(H£ _modiiepRg ol
silicone oils, acryl-nodified silicone oils, 10
ﬂﬁbﬁﬂ@Fﬂﬂodﬁlﬁ)&i{f iglidorsd | iotkene milyyethearnmhodified hydiktynenails,
-nodified silicone oils, and the |ike. Exarrples of

SREHPRSESBL, | e 6L, REISPRNAGE® lgrass 1>

titanates, ca[elun1tgtanates, strontlun1t|tanates, )
epoxy-ouidfsd silicamd ddls, spoxyeolySthemumodafiag, stiame oils,
wal | astonite, silious earth, chronme oxides, cerium

elgﬁsmoﬂ?ﬁE@t hé‘ﬂlcoﬁ@t' BH@}’ tédr@ék??itodfﬁgﬂes'sﬂmone .oils,

zirconium oxid bari um Sul fi des, bari um
carbonates,_ _cal cium car bonags silican.c |q and
wierpapio-modifiads . suiromg t Hale oPGEY %m?iflﬁa pgHigogees oils,
silicas and titani um di oxi des are partlcularly
Ple¢h8eBit @odifiend silicone oils, and o methylstyrene-modified

silicone oils, and the like.

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 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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20 The added anount of the inorganic fine particles to
the toner is preferably 0.1% by weight to 5% by
wei ght, and nore preferably 0.3% by weight to 3% by
wei ght. The average particle dianmeter of primary 35
particles of the inorganic fine particles is typically
100nm or less, and preferably 3nmto 70nm When the

g I [ dorgh
GAIARE o b IR 08 prE LRI Rt AGR] 1 00ha o Bks, and
toner, and the function of the inorganic fine )
praterahlys dumpdeqAPnm of f SChew othe c2WeTage WREIAIPhParticle
average primary particle dianmeter is nore than 100nm
diarhSteriisaléas abha Peeauhe idveghiy Gawi gaftidles are embedded
particles non-uniformy inpair the surface of a

hgt duct T g ticle.di ter,.qf th
?%gb(g %iq%rl;l ?a[q?dé t]b% EﬁPE{IQgHJfY@PeS{%JF%PgQ{f ?W{%aﬁﬁ A %ardly
and inorganic fine particles having a |o primary

effcdtivdly ekenteder Vlierbrimet av&G@enpamapamarticladigmeter is
preferable. The specific surface area according to the

d1al r a t : .
Rtnrdr ARORRRorba Criiafatas, Retdl Uk, fidtgpaic fne
toner is preferably 0.01% by weight to 5% by weight,
pawticlos aopy sntpzmly impeandho spefage: ok » pRodosomdugéerht .

15 Specific exanples of the inorganic fine particles

i ncl udpheigrifRSy patticlendmbidraof the ibFaicht Particles
titanates, magnesiumtitanates, calciumtitanates,
stronfiumtitanates, zinc qgxides, t.in,oxides,.

- Silica.
SaRACIEZRRY 7B 10 WA B 1ROTERTIF fiSe RRTHiCclesh PaYinE &
oxi des, cerium oxides, colcothar, antinony trioxides,
PEONEST uphpbiclbe sdiamn ¢ieoniofm Bmoxiodes)0dnar iare particularly
sul fates, barium carbonates, cal cium carbonates,
preferable. The specific surface area according to the BET method
is 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,
calecium 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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silicon carbides, and silicon nitrides. Exanples of
external additives other than the 36 above-nentioned
i nclude polyneric fine particles, for exanple,

pol ystyrenes, and nethacrylic acid esters obtained by
soap-free enul sion polynerization, suspension

pol ymeri zation, and dispersion polymerization;

@ﬁwé iCeRGh eastlgéhfd%o%i el Snic 2Rthe t)IHEE PR ie&h8Sple,

sed on pol ycondensati‘on“resi ns and ernDsettlng
resins such as silicones, benzog uanan1nes and
POIVSREreTSS, s aBfe e thacrplict lam% oeEs sphiainedphye spapfree
surface treatnent to enhance hydrophobic property

{RNERN | holPmeeSRitiE t Oshopdigivant gegmigazheivmf and
flowability and charge property of the toner even

nder high-hpym dity conditions ferred exampl es
SPrael ey palRAF GO s AeT TSR GRiogpPPRgRers and
agents, silyl agents, silane coupling agents having a
pélyener al gkyttiglesup basedanion tpdlgrahdensafbinng ragam s,and
al um num coupl ing agents, silicone oils, 15 and

ﬁPe%Sb&dctﬁi 9%1550'3'11%11 Eangh 33%, gbghg(?%&@gaﬁ%&é} Yand

nprover enove a resi evel ope
renalnlng on a photoconductor and a primary
aybmsterring medi um after i mage transfer include
netallic salts of fatty acids such as zinc stearates,

cal ci ugysiepjaiiesg 2R ﬂtﬁﬁ‘it&rszostﬁ%ﬁisab@ﬁ}g RE! YWBfurface
fine partlcles produced by nmeans of soap ree

tfrg}jjal 3 on zgghl 29 Id%opiu%tl]c %%o %z"fhe%of 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 abiliﬁy improver used to remove a
residual developer remaining 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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particles, and polystyrene fine particles. Polyner

fine particles 37 having a relatively narrow particle

si ze di aneter and an average volune particle dianeter

of 0.01lpmto fpmare preferably used. (Average
Crcularity E) It is inportant that the toner of the
present invention has a 5 specific shape and a

Bpenig iac rehaipeclg shitdwit porticlW kived dighetehatdGin verage
average circularity less than 0.90 and fornmed in an

i finit shape whi hs..far from a spherical shape,
VSR BBl BBt f bRenEle niPledo R riahly ubPing
roperty and high-quality imges w thout dust. Wth a
@bﬁﬁﬂgﬁéhmm@aaﬁwdﬁbrage circularity nmore than 0.99,
the to toner is forned in a perfect sphere, and it is

unf avoriaf) ELFPSPt%lfftethe{thﬁ(g@ rEeB}ti%Ic') %?oiﬂfeoﬁg@é&tw.n%nﬁion has a

cleaning a Ity. For t asuring shape
of toner, an optical  detection zone technigue is )

¢ shapeand A spsciic shane shpaibutieant W Hibny tespehaving
particles is passed through an i nagi ng part detection

@O ey cliagRosRAubiyity Nbad ahha DOEPIAL AokihedetRChin t HRlefinite
particle image of the toner by nmeans of a CCD canera

SRS 85 FORPS, it Bt 8P % BRSEuR a

bei ng equivalent to the projection area determ ned by
sdtesfaetdryd ttandfeeringr profeetenandl highengahtpfinemgeac tighout
particle is the average circularity E. In order to 20

e L I e
preferable that the average circularity E of the

topgEris; fomued inpappedfeckeplsrag amd thds aarfaverable 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 cleaning ability, it is nore suitable that toner
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 speci,f.hc_method for ne ri t he_aver age .
deRRIRR YR T 45 Juofe, sfasle et Jendt ity hayine an
150nmL of water that inpure solids therein have been
avemagedcirCuliarity & Oebrg. 0094 doshiFaendna cirgrefdyadf .94 or
al kyl benzene sul fonate is added as a di spersi ng agent,

R%g ;%.-QCQ kgidc Ot 309Or fodieasurement sanple is further
added. The

a
suspension wth the sanple dispersed
therein is subjected to a djspersion treatnent in an
ul t r asbRf c aMpEEEe PFIUaRtY dorcady Rmdneaswrefyresipg 2 flow
m nutes, and the concentration of the dispersionis

peftidle idadR0 Dhgeesr t OFPDAOADMI eagshfddtuted NBRS WESMEX
the shape and 15 distribution of the toner using the

BB RS AT Yo Tiin YL I LS Ry

(Grcularity SF-1 and SF-2) For shape factors SF-1 and
iSFag fedlolwsf Thiscebsed] ddiCesLato didOoul.aof twatasethatnimpure
the present invention, 300 sheets of images

20
q . . : |
AL LR NI RO DD Fae DT L EL A, b tactan,
Ltd. were taken at random as sanples. The inmge

prefforaklyi abkyhbrniene velierate 5 added as a dispersing agent, and

0.1g to 0.5g of a measurement sample 1s further added. The
suspension with the sample dispersed therein is 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 byl using a scaunning 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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i mage anal yzer (Luzex AP, manufactured by N RECO
Corporation) through an interface and anal yzed. The
val ues calculated fromthe follow ng equations were
defined as SF-1, and SF-2. Astheval uesof SF-1, and
SF-2, the values neasured by use of Luzex are
preferable, 5 however, a scanning el ectron m croscope

n er | .
ey RO SRR AR Sy PR S STRRETY b Ration
FE- SEM and t he i mage_anal yzer, provided that sim|lar
thesughe dnr g faceaaed gnayned| e Thegrvalues(egdemdated(fyomy the
x 100 10 SF-2 = (L2/A) x (1/470 x 100 In the above

AR udf16n@REe WA RRK L 8- 1engidseto t NRsLRRSFaluds of
defined as L the projection area of the toner is

fined nd the maxi num ¢ircunferential |engt
g?'%,h%n@@%&i@ed@h%édnagsua Y VifeRE difzeroiis Praferable,
formed in a perfect sphere, the values of SF-1 and

bbwéver e kespeirig vRicyrdd taictbsopeeshdad haagd Ghdlhger used
value is, the closer to a indefinite shape froma

sphere shape of.the.toner. In . particular F-1
BEFAE RSB Chiznahsiintre. dott AuLA Y, ided to the
ellipsoid, and the like), and SF-2 is a shape factor
akgregoted I -SEMOaddgrlee imfageoanalyzeropvewided thed similar
toner surface. (Volunme Average Particle Dianeter, and

%Iﬁeﬂfre%%&V@éﬂéﬁﬁabﬁyer age particle

ter/nu average particle dianeter)) 40 The

toner of the_present invention preferabl has a vol unme
SF-1= (LB/AG) X ?11:145 x 100 P y

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

In the above equations,

the absolute maximum length of the toner 1s defined as L

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

the maximum circumferential length of the toner 1s defined 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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average particle dianeter (Dv) of 2pmto 711lm Wth a
dry-process toner having a ratio Dv/Dn of the vol une
average particle dianeter (Dv) to the nunber average
particle dianmeter (Dn) of 1.25 or less, 5 nore
preferably 1.10 to 1.25, the toner excels in any of
heat resistance storage stability, |owtenperature

fiXxi naripgs apaet Yof 8M¢ AeLénhehvehiisat pr@FeQQEIyt YI-aS a volume
Particularly when such a toner |s used in a ful I-color

copier, it.excels in Si arti r
S2RER aree; SetneRa N Ivs of Gt 161 SRMopRaHh 4 (dFf Process
excel l ent in gl ossiness of imge, and 10 when used in

tower doaingeatratay &vpPer of therweolusnd iavekrage airaiciomdidmeter
the toner particle dianmeter in the developer even

| e puhIOM AU Bl HLATEL BUT o2 1l B0y tocs,

\ and ati‘on

the develog in the |nage developlng unit, excellent
e preferabbieldibin h@optbpdengr eanelsairosuniohbeat rasissance

addi ti on, when such a toner was used as a

t
PRRELTINRS S0 Shoptesc R g horcie

filmng devel op roIIer and toner fusion t

BFORBEDS o ﬁtlcakariv vhie poeh nBK PR aﬁevsersﬁ\}@ a dwilsgolor

| ayer rarely occurred even when toner inflow outfl ow

copserpet f @toedd inagibsbinesas pasphblieulsy, Ahebtsaich a toner is

exceIIent and stable developing property and inages
-term

evan. n atl o

GG A shRRTeoGE 3 (R A RdD pREMRee, and
smal ler in particle dianeter of 41 toner, the nore
vellera sad eautw 6 worgisraindi dey chopgr, dbare iy lidtlei vragationtin the
hi gh resolution, however, on the contrary, it is
tdhsAAANAIEOUSiahteter 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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transferring property and cleaning ability. Wen a
toner has a volune average particle dianmeter snaller
than the lower linmt volunme 5 average particle

di anmeter of the present invention and used in a

t wo- conponent devel oper, the toner fuses on the
surface of carrier over a long-period of agitation in

n i ve 4 - LR ede - .
s TR A SRR DL rof SELEERE kA LSNPSt image wioh
one-conmponent devel oper, toner filmng to_a devel opi ng
high-eesadntiony heowevex ot dhet eontnarsr 4t dachisadvanbagenais to
for making toner have a thin l|ayer are liable to

ﬁ%%‘éferrfﬂ?sﬁrdﬂb%‘f@ﬂ& AleaRiRE CHBily N WHeRN® to¥BlCRas a
has a content 'of Tine-particles greater than the range

defined in the pre§§ht inventign. On tgg ot her . hand,
VRleRne apBrage RAVIRG Gometer §ealipk fe the 18 wer diis volume
than the upper Iimt particle dianeter of the present
averael particle iddaieftét cfl thé oprdskai nidveghtoyualnd yusel in a
image wwth high resolution, and it is often the case

h h el g di f :
Sip o, AU BhACRAS hoBep dbo F SheC Bitags, of carrier

occurs in the developer. In addition, it was .
avear a flopg-paraed of egetatinen omer i@ gal devederiong whith rgsulting
toner having a ratio of the volune average particle

i 2yehiaEdd h%mg@saﬂgyeraee RdterC! Gl AWHG! BRIDY as a
1.25 or nore. Modi fi'ed Pol yester Resin) 42 In the
present invention, the nodifjed polyester resins
eneicerpopenswlevsioper ke filming) @i efevedaping pgller and
exanpl e, a polyester prepolyner having an isocyanate
DR Fusith be niselerd¥adPlagsa dlade 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 upper 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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the pol yester prepol ynmer having an i socyanate group
(A) include a ,5 polyester resin being a

pol ycondensat e between polyol (1) and polycarboxylic
acid (2) and further being a reactant obtained by
reacti ng pol yester having an active hydrogen group
with polyisocyanate (3). Exanples of the active

hydr ogki thequesbat dnbyntibhie thelniedifesd ipatydsder hrdiexyiated
group (alcohollc hydroxyl group and | o phenolic

RPRE it BGTuRk e RolaRel oBRTT cKing oGS icgrb g tyester

preferabl e. Exanpl es of the pol yol (1) include diol
Plemolymenrdhavinglaentis@yamate gpolcan( e Z)sedandixiamiples of
(1-1) used alone, or a mxture of diol (1-1) with a

I 2)aya '
P PSP b e B EPISE0RLN Sl i o
al kyl ene gl ycol s such as ethylene gl ycol, 1,
polyestan aieslyl Pebrg a, pelysomeensate gbgtmeen 1polyol (1) and
4- pbut andi ol , and 1, 6-hexanediol; al kyl ene et her

ﬁdﬂy@@fﬁmgum %d @)ehhwl Qﬂﬁ}ﬂﬂryqb@ﬁngté'?éemfhﬁf‘eobtamed by
egcoI propylene gl ycol, polyethylene glycol

ropyI y and pol ytetramet hyl ene ether
'gfr e &r%@yc Revisb) L, ks nEhﬂgHg@Pohgi%B with
dlnethanol and hydrogenated bi sphenol A; bi sphenol s
mlgtsoasahat;qat(ﬁhol ERanfyilephdnidle Betiaedhydicpmnegedus;held by
al kyl ene oxi de adducts of the alicyclic diols such as

d
4 BLIVREE LG RO BB Gt O 85 ana
therne oxi des, propyl ene oxides, and butylene

iy hpduorylt grovadoeminergtovme ¢arhpxyl grsinlambercapto
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-butandiol, and 1, 6-hexanediol; alkylene ether glycols such as
diethylene glycol, triethylene glycol, diprropylene glycol, polyethylene
glycol, polypropylene glycol, and polytetramethylene ether glycol;
alicyclic diols such as 1, 4-cyclohexane dimethanol, and hydrogenated
bisphenol A; bisphenols such as bisphenocl A, bisphenol F, and

bisphencl S; alkylene oxide adducts of the alicyclic dicls such as
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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
having 2 to 12 carbon atons are particularly
preferable Exanples of the trivalent or nore polyols

Bx4d8s tﬂﬂoX)gL&Pat ok f1cQC ha¥ et oAHesPEE alk%lelne oxide

po yaFlphatlc al s such’ as glycerine, trinet
et hane, tri honI pr opane entaerythritol and
addprt of t r bismhemols sughr as wdbylnm oxideg, giropylene oxides,

tri sphenol PA, phenol novol ac, and cresol novol ac;

and Rhkibpeaxadésle Adbit $hefaBdie fd Mad1edd, @lfkyfl@xﬁ@ glycols
pol yphenol s. Exanpl es of the polycarboxyllc acid (2)

clud lic aC|d val en
hEFE G t9cks SRR etomp auid aikyishs SHide dddiiss E pymhenots
acid (2-1) alone or m xtures of dicarboxylic acid
& jh)’efamdbhe smal dlkydeneoxode tddutts vAbmpthemolstand mixtures
pol ycarboxylic acid (2-2) are preferably used.

I h c [ '
O A BB et ey LAY, . Bipptiadels et Bk elyools
adi pi c_aci ds, _and sebacic acids; aIken¥Ien
havinmd to| 2 camboasatomh aze peaticndarlFinteferablendExamples
fumari c acids; and aromatic di carboxylic acids such as

Mhilatiicalan &8 mors QRN Rl (T ﬁﬁic‘lﬁde tt@f@ﬂ@ﬁf‘ % b@tavale nt or

acids, and naphthalene dlcarboxy ic acid

t hem n di.c lic acids havin 0
hem L alssiley dhesr el o grriges rbtgeﬁladphgetélam
to 20 carbon atons are preferable Exanpl es of the
triimeahehil @ropanee pepabycpithotol) kndasoxiatdl2t2)vadert or more
aromati c pol ycarboxylic acids having 9 to 20 carbon

@%l&ggaﬁuféqs@&l 48 itpﬁlplhiehiof P%(i iqu‘enoqq:%v%l'ac? QEM i:xteisgl 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, isophthalic acids, terephthalic acids, and naphthalene

dicarboxylic acids. Among them, alkenylen dicarboxylic acids having
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5 For the pol ycarboxylic acids (2), acid anhydrides
sel ected fromthose above nentioned or |ower alkyl
esters such as nmethyl esters, ethyl esters, and

i sopropyl esters may be used to react with the polyol
(1). The m xture ratio between the polyols (1) and the
pol ycarboxylic acids (2) represented as the equival ent

13%1 20 chPbbPH thf<OPRH @forﬂxﬁb%ﬁa%%}& QfﬂdsCRQ{rﬁfgt 8itd 20

the polyols (1) to carboxyl group | cont ent

ol ycar boxylic ( p 2/1 to 1/1
rifﬂ ¢ APYSL a8y (DYefe @1% %Xﬁﬂr&e% of Shal bf&fvalegts of ginore
1 02/ 1. Exanpl es of the pol yi socyanate (3) include
poliyphabaxylpo hyidsodr ah atre sawuadtia pdletavbmtyhyl #¢ids having 9
di i socyanate, hexanethylene 15 diisocyanate and 2,

- Gl n I 1 cI | .
%o 3t/] [ g%ﬁ%/égln g%(gjslg‘sauc ag %1]8%?1 %)t}lgﬂaeCl i socy%X]mtm elliy Cd acids.
cycl ohexyl net hane dIISOC anate; aromatic

Bor sbeypalacebosiydie a@dtsoﬁZQJ aniel athydoidesnsalectednfrom those

di phenyl net hane dii socyanate; aromatic aliphatic

&b RO YAN3E RS VIChvisr Alkf e§tersasu(§]:?td'saﬁﬁ,1tﬂ¥i esters, ethyl
xyl yl ene diisocyanate; 20 isocyanurates;

ol yi socyanat es f whi ch the aboye-noted o yanat e
Sste s AR PRIOPH BHERB IYE bieyaFad, s Teasti lyol (1).
caprol actans; and pol yisocyanates of whi ch’ each of

the abDhe- naiemiresethti® dsytaiceal i @he 45polybly t 6D Otind  the
nore. For the mxture ratio of the polyisocyanate (3),

é@%gglﬁog{gzg%gr 8%131%[ ﬁ% Vr?elg}ﬁe%tgﬁpggio elsNC%é [ g&"ui%fllent ratio
[OH]I/[COOH] 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
methané diisocyanate; aromatic diisocyanates such as tolylene
diisocyanate, and diphenylmethane diisocyanate; aromatic aliphatic
diisocyanates such as «, o, o, o’-tetramethyl xylylene diisocyanate;
isocyanurates; 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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t he 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
when the nolar ratio of [NCO is less than 1,

of f set [ operty degrades due to reduced urea
'?8%%gﬁ?orﬁn?ﬁe nodi fied pol yester. The content of 1o
polylsocyanate (3) conponent in the
i socyalert éheemixiaeetatiprafpths molyisayyamatey e vt yexample,
0. 5@6by wei ght to 40% by weight, preferably 1% by

iviaQe R0 YA 1% [W@RIOI‘E'H' 13BEFa AR &Rl NG tB(mtent in

MEIg t to 20% by weight. VWen tHe content "is less t

Q. 5% by . wei ght, 2 ti -hoé gffset prope(h degr ades,
e Pelisocmdady a $agbulydronn BERS Eﬂsaﬁpﬂﬂé?%twythe
heat resistant storage stability and |owtenperature

hy &io3g - etRehing pYhiertéhes eppically 51 6®1¢1 1 peeterdbho Byl to
wei ght, | ovv-terrperature fixing property tends to

bel it PHICHT, 2 B0 S3Es, SUBUBSRERIR [ om

pol yester prepolynmer (A) i-s typically 20 one or nore,
1sr wioee diblap B, fow detrmratves dgangapbperte degeddes byd when
1 8 to 2. 5 on average. Wien the nunber of isocyanate

han r
SUPURRaE TR POECP 3 R el B RS dorade
resulting in degraded anti -hot of fset _propert
dgy é@é‘?dﬁkﬂ]@l‘%@@ﬂﬂt%@]&ﬁﬁ@w difigdppdrestern ﬁ“ﬂ?@ content of
present invention, am nes nmay be used as crosslinking
peIeoeyandter @)Ongﬁhiﬂtﬁlélﬂ:enti&- EhenpligsciidititarieRatinated

prepolymer (A) is typically 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 and
10W'temﬁerature 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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s (B) include diamnes (Bl), trivalent or nore

pol yam nes (B2), am noal cohols (B3), am nonercaptans
(B4), am no acids (B5), and conpounds (B6) in which
any of the am no groups Bl to B5 is blocked. Exanples
of the diamne (Bl) include aromatic di am nes such as
phenyl ene di am ne, diethyl toluene diam ne, and 4,

ﬂoly@lsﬁéﬂ ﬂ@cﬂe@sé’é AReVin FahBNSa dall Ms HA - i erty.

suc as 4, iam no-3, 3'-di mathyl di cycl ohexy

. hexane, i sophorone di am ne,
Coalge eaﬁ%a%#ﬂﬁbi OSHARAELEH) on di am ne.
t et ramet hyl ene di am ne, and hexanet hyl ene di am ne.

Exanpl es of Ii hihet rpreabett imorentidg pahiras mesy (B&) used as
i ncl ude di et hyl ene triamne, 15 and triethyl ene

RS AR BT ARG TAC e O e

the am no ner capt ans (B4) i ncl ude am noet hy
(o ciaslade  dimmings ndph) oleVﬁéfFldapfvlaanEﬁawllmm@ﬁeS heB2),
am no acids (B5) include am nopropionic acids,

QJ.'HJLH@&R:Bh@lsC (BS) dSmipotiPlaptRhs @]?4)3%59:1(?%&8& d85), and
(B5) include amnopropyoni c acids, and anDnocapr ol C

aci ds lLes of .the c ounds ( B6)
%}ﬁﬂﬁeugfigﬁgwm chgn, b Uhe SR BHURSB 1@8$5nlfhg100k9d
compounds whi ch are obtained fromany 47 of the

BRaumplest el thei diesnBle (B 1B5Simhddkeswigstisudihmies such as
acetones, nethyl ethyl ketones, and rret hyl isobutyl

ket o and _oxazolyi onpoun t hese
PSSV AREHE” ol URPE, 1 FRERE iimiRe. LARAS €1 RRamino
amount of (132) are preferable. 5 Further, in
diphemgdngeethiare;t diayebes slinpineise svwhecas ad, 4-diamino-3,

3-dimethyl dicyclohexyl methane, diamine cyclohexane, and
isophorohe diamine, and aliphatic diamines such as ethylene diamine,
tetramethylene diamine, and hexamethylene diamine. Examples of
the tﬁvalent or more polyamines (B2) include diethylene triamine,
and triethylene tetramine. KExamples 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. KExamples 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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wei ght of the nodified polyester can be adjusted by
using an elongation stopper. Exanples of the

el ongati on stopper include nonoam nes such as

di et hyl am nes, di butylam nes, butylam nes, and | auryl
ai ni nes or conpounds in which any of these nobnoam nes
are |o blocked (ketimne conpounds) For the m xture

5faﬂt1é) éﬁovtehﬁoi]% ?ﬁr gg)Bi ?1 Yi@ &8 siR acetones

ai'ning po prepo e eqU|va

ratio % / NHK| of the |socyanate grou
migshyk etk negs sl neefhvdi PRy o kgtanasy qrndesé;awﬂédone
(A) to the am no group [NHx1 in the 15 amnes (B) is

dotRpsahlly. 102 fiesd/ dmiReei@)aliBn) lalohd £8d lnlxfureangf (B1)
nore preferably 1.2/1 to 1/1. 2 When t he equi val ent

NHX | nor e t or | ess than 1/ 2,
E%Ih‘ﬁ—:\ anﬁbgﬁ%%kuﬁél‘)&@%fﬂ? le’é'e €nodi fi ed pol yester W

is reduced, resulting in degraded anti - hot - of f set
pr operﬁ‘urth%@ (ldnredt d eacPowyidst gig heveshBypridsennolecular
i nvention, | s i nportant to use not only the

Thia ?O*eﬁﬁ B pe e U TURC AulRR W using an

conponent toget her with the nodified polyester (A).
dyngstiog stoppendi Fixednplesy et the (dpngatioantsitappénninclude
with a nodified polyester (A, lowtenperature fixing

Jﬂf)ﬁﬁﬁf&ﬁieé%ch%soﬁi;ét@@@&m‘i’ﬁei hgi Y B man Hi&ﬁ[jaﬂlﬂm?s, and
I'-color unit are inproved. 5 Exanples of t

unrm ified polyester (O.inc e pol ndensati on .
E@t’i’ém&et N SATPIOPSSs 1y F la?g'd ag3| %\‘gglpmy}qqpaémqys% are

( 2) whi ch are
blocked (ketimine compounds).

For the mixture ratio of the amines (B) to the isocyanate-group
containing polyester prepolymer (A), the equivalent ratio
[NCOVINHx] of the isocyanate group [NCO] in the isocyanate-group
containing polyester prepolymer (A) to the amino group [NHx] 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 equivdlent ratio [NCOJ/[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

48




10

15

20

sanme as those of polyester conponents of the nodified
pol yester (A), and preferred unnodified pol yesters
are al so sane as those of the nodified polyester (A).
The unnodi fied pol yester (C) may include 10 not only
unnodi fi ed pol yesters but al so pol yesters nodified by
chem cal bindi ng other than urea-binding, for exanple,

(©) 58Ya BSneP Bl RS &ﬁﬁPHﬁé’hf e mr%&hhﬁrbemd%ﬂ@a%lyester '

I't |s preferred t hat nD ified pol yester

conpati bl e unnodj |ed yester
F ﬁé’ EHRe r?é‘ré’p’é%?‘;{m\fgbo WREEE lrrsatrr@ﬂ with a
property 15 and anti - hot - of f set property Thus, it is
piefifiededpbhyaiktdhe (A onpesitengrereftutde fimicisf i pﬁioperty and
poI yester (A conponents be simlar to that of the

rmdl fi ed yester enent wei.ght ratio
Ssr%essn%dlﬁ R AT R A
Eplyester mhen the nodified &leester (A) is used
xazeplios nelt the wimedithed wnpdsteiretCRingoidgepolcondpnsstion

typically 5/95 to 75/ 25, preferably 10/90 to 25/75,
PPS BuctR B st ﬂ}%ﬂ§&1%%tﬁﬁ%§yc;ﬂﬁgx Etah:‘i&% ), Ywh hich ar

preferably 12/8 t'o 22/ rat I'o 0

t he rrodrfred ester (A) is |less_ than 5%

SHER. Rothese et %Y%%éFWW%r%fd e almrhiﬁrednasg/lyséter (A),
di sadvant ageous in obtaining sati sf act ory heat

5881 prefaee d uamgdi fddapolydstetndirel Qot SamLr Ak Widse of the
fixing property. The peak nol ecul ar wei ght of the

un i fie o] ye r IS _ 5. ically. 1 to .
S5BeY SIBRITAR Thh 1BmeiubEl. Balvabiey &) miy include
preferably 2,000 to 8,000. When the peak nol ecul ar

nei gimlyi summedifie¢hapolye@dis Hedt alesi pohmesterst anaddied by
stability degrades, and when the

chemical binding other than urea-binding, for example, it may be
polyesters modified 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) 1is 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 particularly preferably 12/88 to 22/78.

When the weight ratio of the modified polyester (A) is less than 5%,
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peak nol ecul ar wei ght is nore than 10, 000,

| ow-tenperature fixing property degrades. The hydroxy
group value of the unnodified | o polyester (C is
preferably 5 or nore, nore preferably 10 to 120, and
still nore preferably 20 to 80. Wen the hydroxy group
val ue of the wunnodified polyester (C) is |less than 5,

o LRSIl yo P AP i B BT ons

fixing property. The acid value of the unnodified 15
ol pbtaiming Ceatisfagtpry aliento résisbance atarageefsdphiity sand
to 35. By naking the unnodified polyester (C) have an

Rﬁ&%eﬁ@qutuféﬁxhpglﬁfopéﬁ?_ds to have negative electric

charge.” A toner which contains an wunnodified

pol yester (C), havi ng an acid val ue nore _than 40 and )
hydr oxyhewrgalke nye)p el 1t P§§E%d%1i‘1§5‘8flbftl]@r‘£ P|0§)saecﬂt%r36” is
be affected by 20 the environnents under

Hgballg MEED Uee 30d0h) Wretfenridiyt 1,50 t100080anthd more
| ow-tenperature and | owhumdity conditions and

AT, 08, SPueh, P AR e 1o

the toner is typically 40'C to 700C, and nore
thaat d;000,yhd&0 Cesistards Sorvlgenstiabelifyt dsgrademsind erhen the
tenperature (Tg) is less than 40'C, heat resistance

Ll oy of: e -
5508 A0S W 0BT o 308, BEAR  ping

| ow-tenperature fixing property of the toner is .
PYRRFALY cHegradesy rrﬁ‘ib?ngw&h@-‘t%sgﬂl’lﬂhk\é%iueaﬁé/ the unmodified
el ongat ed pol yester resin coexist with the unnodified

POlyyesde(C) [Lprdferhbly 5WCmdrel nienehedfegbly 10 to 120, and
el ectrostatic images can exhibits nore

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 fixing 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
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 under high-temperature and high'humidity

conditions and low-temperature and low-humidity conditions and

easily causes degradation of images.
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excel l ent storage stability than that of

pol yest er-based toners known 10 in the art, even when

the glass transition tenperature is low. For the

storage el astic nodulus of the toner, the tenperature
(TG) at which the storage el astic nodul us of the

toner binder at a neasurenent frequency of 2011z is

10, 000 / |5 ; i I ; :

or ef or S et SBAd, (hd Biags, vRneBOR refbraturc(Ty)
(TG ) of the toner_ _binder is |ess than 100" C,

ahthe ntomess BsBPiprbEcte taei daedndrmore Hereferaldy; 45°C to
of the toner, the tenperature (T11l) of the toner at
BH*Ch Wikenitheqdhby tedndibr esi@bePAfider (T&Y) i8 less than 40°C,
measur enent frequency of 20Hz 1s 1,000 poise is

jcally 180' C or |ess,;.and refera 90'C to
bEBt EBeitan s piDrREr R RLIREOT $87 oBPF delriter g when the
nore than 180'C, | owtenperature fixing property
gegsdotessititn semperatnehdl Passpece ithanF0°h tlawniemgperature
satisfactory |l owtenperature fixing property and

| 5 - ta, er - '
Bide Pabp ot Ul BREL i MRLRIT| By b E o ofdsipked
words, the djfference in tenperature between TG and
gl/qrrdonggtpd pelygstareramnycoenist withnideeunmmdafied polyester
preferably 100C or nore, and particularly preferably

¢&¥ify, Ohe ABHEY meeu@]rag&ngier!éétrsétattihehﬁh E€CBAGSHiBifR more
tenperature between TG and Til (TG - TTI1) is not

articylarly limted. _Further, .fromthe perspectiv
Ertedlsnt Songes strbiftly Giap kBt ofaldiEeame hced goages known
stability and | owtenperature fixing property, the

i therarcevennwhenpthiaiglnes bheinmeeionT Gmpodatiit {sTlow- For
TTl) is preferably OOC to 1000C, nore preferably 100C

1 %le%gea%ija&% ChEALRLS ¥e AnG! ?(51?&[1, “he 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 (T7) 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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|l o 200C to 800C. (Colorant) For the colorants used in
the present invention, dyes and pignents known in the
art can be used, and exanpl es thereof include carbon
bl ack, nigrosine dye, iron black, naphthol yellow S,
Hansa 15 yellow (10G 5G and G, cadm um yell ow,
yellow iron oxide, yellow ocher, yellow | ead,

bréfapably Yekhew.thael YH@Qe)‘l@ﬂ)éﬁWur@' (T)el Ilﬁ%ﬂt&n%rds the
yellow (GR, A RN, R) pi gment yellow L, benzidine

It dfichan BRver ey D eed G St TGl P ip g eterably

yel | ow | ake, anthrasan yel | ow BGL i soi ndol i non 20
0tC| ow, mate;otrhawe, peedetaddg, 10540 ver mdrepnand agairticularly
red, cadmum nercury red, antinony vernilion,

re ned;
gar acﬂi @ro%(?t gdr% trﬁ%regm ﬁi'hn r erI i o‘i ?f ¢ escc:l%lfrf T§mee in
brilliant 52 fast scarl et prll i ant carm ne BS,
ﬁ@mﬁweﬁ@w@emmﬂd PRITG FRI), isagtpartieslarly limited.

scarlet VD, vulcan fast rubin B, brilliant scarlet G

Fuitidr, fetih rth%er@,sééma@ oF ob%lﬁﬁ@ salﬂgfabﬂo@wheca%w@sibtance
6B, pi gmant scarlet 3B, bordeaux 5B, toluidine

Mar oon, r.manent, bor deaux F2K, Hel i o bordeaux BL
ﬁ&ra%%lﬁ‘égﬁﬁﬁy & g FRPErgHITe %wwrseﬁr typdfe fafference
eosin | ake, rhodam ne | ake B, rhodam ne | ake Y,

al teapenati@kbetwiew TE godr'ed @Gt hiDhhds gaefBraddn. 0°C to
oil red, quinacridon red, pyrazolone red, polyazo red,

I
%‘?‘?*%F%%%%&%@FPBEF&@ 08, APEGR e AR, By bly
| ake, peacock bl ue | ake, V|ctor|a bl ue | ake,

2REGko SﬂeG pht hal ocyani n

(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, titaniurﬁ yellow, polyazo yellow, oil yellow, Hansa
yellow (GR, A, RN, R), pigment yellow L, benzidine yellow (G, GR),
permanent yellow (NCQ), vulcan fast yellow (5G, R), tartrazinelake
yellow, quinoline yellow lake, anthrasan yellow BGL, iscindolinon
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

o2




10

15

20

bl ue, phthal ocyani n bl ue, fast sky blue, indanthrene
blue (RS, BC), indigo, ultramarine, iron bl ue,

ant hraqui non blue, fast violet B, nmethylviolet |ake,
cobalt purple, manganese viol et, dioxane violet,

ant hraqui non vi ol et, chrone green, zinc green,
chrom um oxi de, 15 viridian green, enerald green,

RiABr1&H, e6F1Ban N 2BREAAE BECGrBaanieeBd I@IR, FUR! FRL,
green |ake, malachite green [ ake, phthalocyanlne

%mrrfﬁtﬁhﬁ%%%%? o Bl Bt 5. rRUiesheemtlet G,

of colorants in the toner is typically 1% by wei ght
hohdlsYmbin BXghternenderir eédr 85Ry 3lyntweaphin t6B 19Ygment
20 by weight. The colorants used in the present

é&‘é‘r‘é‘é é%nw %egfx %%eq;ogf(i egﬁg?(; rtg%ng r?natt ﬁordeaux F2K,

conpoun resins
kneaded in the course of productlon of the nasterbatch

Beliokherdradist et brendegiuxh L0Be BN andponhlight| BEY maroon

besi des the above-nentioned nodified pol yester resins

ﬂé@lﬁﬂﬂm@dsfiheﬁk%mma%mé ?éké‘S_B shyHsheste SM% Q’S alizarin
styrene polystyrenes pol y- p-chl orostyrenes, 5

yvin ol ue e pol nmers of derlvatlve )
VR heéw{s fthl %gen@aé'eaar PHereds guina@idon red,
styrene -p- chlorostyrene copol ynmers, styrene

pRfapybisn eredl) PpLlYAROS redl Whebme Wotnliliohyebénzidine orange,
copol yners, styrene vi nyl naht hal ene copol yners,

SRR TR AL SR, AR oA 65, Ptk b

copolyners styrene-octyl acrylate copol yners,

letker awacoek thite labehacctpiit dleoJokyreretal $toe pheheldeyhnin
nmet hacryl ate copol yners,

blue, phthalocyanin blue, fast sky blue, indanthrene blue (RS, BC),
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, anthraquinon green, titanium oxide, zinc flower, lithopone, and
mixtures therecof. 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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styrene-butyl nethacrylate copol yners,
styrene-a-nethyl chl oronethacryl ate copol yner,
styrene-acrylonitrile copolyners, styrene

-vi nyl et hyl - ket on copol yners, styrene -butadi ene 15
copol yners, styrene-isoprene copolyners, styrene -
acrylonitrile-indene copolyners, styrene-nmaleic acid

I d st - | .
SRRt LB | EEsE o pyaRbiBh o BB Wi Erbatch or
pol yvi nyl chl orides, polyvinyl acetates,

oot adstchy tegetdier poithpr they | enasterpatslesineladeepdrgides the

resins, epoxy polyol resins, 20 polyurethanes,

AU WAHIR Son P YOdif¥H POUER S refBLYAM XdRodBRdd Polyester

rosins, nodified rosins, terpene resins, aliphatic or
alicyclic hydrocarbon resins, aronmatic etrohfum
esERhsStYTRNSF i ¥8 SAYEANS pOlysyTanes. RelxfR chlqraptyrenes,
Each of these binder resins may be used alone or in

zﬁﬁ{l‘?’omﬁh@fﬂ] tolddhdsvér polyidess ofl derivasiver bl cthtuthyn thereof;
produced by applying a high shearing force to the

resins for the mastenrbatch and th I S_an

IR Cobol M TS kst oAk Mo lymors,
interaction between the colorants and the resins, an
siygeme prepylearet mapobmnedtied stywemetvinylRdupedes, cepolymers,
so-called flashing process is preferably enpl oyed,

%g?@ﬂé@inﬁﬁa{ﬂfglguﬁhi %gegﬁgggf‘é " ? ﬁgﬁEngfﬂi@tlﬁh acrylate

orants” can ect | t the nécessity
of drying. In the flashing process, a 10
copodymars.vivapnpethel asrrlateicagoliapers, styrnelugylacrylate
kneaded with resins and an organic solvent to '
dopdlgneks! NeteRl-aatyd t Qeiiigtd esiopplyeds.t hebytche-methyl

renove the noisture and the organic sol vent

I(f‘lg%ggr% EE.‘EG' 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
methacrylates, 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,
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For the m xi ng and kneadi ng, a high shearing

di spersion unit such as a triple roll mll is
preferably used. 15 (Rel easing Agent) To the toner of
the present invention, waxes may be included together
with the toner binder and the col orants. Waxes known
in the art nmay be used in the toner, and exanpl es

sharﬁﬁfafmcw%s p@jay;ﬁl &f meg@lsﬁdéug&lag Iﬁa&yl% hk8NSlone

waxes, and pol ypropyl ene 20 waxes; | ong-chaih
g%drocarbons such_as &araffln waxes, and sazol waxes;

40 COPHBRB 08, BUL EBA CAITRPTRy waxes. OF these,

carbonyl group -contai ning waxes are preferably used.

Exanmpl Theahabteebhbcle ai30by lprodaded byonp sliyih $@ Wateshearing
i ncl ude ponaI kanoic acid esters such as car nauba
r| b hen

{ake 3, RHfTar ?EPgL%'r%E%’i fae2cid 3PS o gt Wi Snixing

dlacetate di behenat e, &perln behenate and
ar k8eading éhandn:lﬂOD@MSea aua:;pEVpdihﬁalnltamdtlcasbetween the
such as tristearyl trinelli tate and di stearyl

aRbeabes 2R vind @Bﬁisca{%(iﬁg I'éoﬁﬁe tidene 1850 Wereto.

di behenyl am des; pol es suc as

ri stearyl am de rlnellltate and dlalkylketones such
égsuie@t @aﬁ(gu%@teérfiaslepgt PEacess dspsferajtly gmployed, because
-cont ai ni ng waxes, polyal kanoic acid 10 esters are

i ehe rf@@ébﬁnkgspﬁbcew ea bt icAlte Sl Bloeintdeamebe uﬁ%ﬂw used
t he present |nvent|on is typically 40*C to 160 C

R k. Reioha Hel R por e | Bes fndine Process, a
colorant-water-paste containing water is mixed and kneaded with
resinsg 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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40'Cis liable to negatively affect heat resistance
storage stability, is and a wax having a nelting point
nore than 160'Cis liable to cause cold offset in
fixing at |ow tenperatures. The nelting viscosity of

~the wax is preferably 5cps to 1,000cps as a

nmeasurenent value at a tenperature 20' C hi gher than

ézﬁ%o@i@ﬂt% ﬂl@bﬂtamﬁ@g Wakes Pisdlarabhyly1RsRS8id Q:lCld %sters

100cps wax having a nelting viscosity more than
9$Ocps IS |nﬁIfect|ve in enhanC|n t he effeti]1y %ﬁ
A6t - 6R¥RAIPA p Gy HRET FBWYV Fper attimethylelpgopane
property. The content of the wax in the toner

firyipé leed te, Qe vaihgito] tie tédeHnn ave| gbhta@’jxihEﬁzol diacetate
preferably 396by meight to 30% by meight (Charge

rol.Lin nt) t one f Leseh
TRoLRERL L ERny elohifel A PageriBERRElo disiaarete
in accordance with the neceSS|ty For the 5 charge
pdyatloinélnestgentsudhhose kmetearyh thomedlitateanabd ubetkaryl
and exanpl es thereof include nigrosine dyes,

ﬁlaweﬁ%nyl ;iséals}atlém%ﬁmdg@r ONEBz ANt ggni ngtﬁrfﬁeale' | C diamine

conplex d nol ybdi c acid chelate pignen
rhodam ne dyes, al koxy am nes, quaternary anmmoni um
%lapggnylf%! ‘ng mlaaﬁmamfé&ﬁf. el at @nar rigtaylamide

salts); 10 al kyl am des, phosphoric sinple substance or

ORI ULELS; hhar(ﬁaikylkbwwesd siicls agnlisteitpBictogae. or _
conmpounds thereof, fluorine activator, salicylic acid

ot 168 (53b4 TngBRi P B B B AT gofyaffeto Geid
agents incl ude
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 is 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 1s preferably 5Scps 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 is 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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15 Bontron 03 being a nigrosine dye, Bontron P-51
bei ng a quaternary amoni um salt, Bontron 5-34 being a
netal - containing azo dyes, Bontron E-82 being an
oxynapht hoi c acid netal conplex, Bontron E-84 being a
salicylic acid netal conplex, and Bontron E-89 being a
phenol condensate (manufactured by Oient Chem cal

A S e PP RS 2 1

rnary num et al conpl ex (by
Hodo gaya Chem cal ; Copy Charge PSY VP2038 being
§Change Coatyol amm‘hg salt, Copy Blue 57 PR being a
tri phenyl met hane derivative, and Copy Charge NEG

VP20361RNtheCapHe T fite NX-e¥BAG4iRRINMH & USH £, gg('t)‘zarc)éntrollmg

ammoni um salt (by Hoechst Corporatl on LRA-

LR- 147 being.a .b net al an Carli

agent |gap \be e%ﬂa@#apm Qe aRe ertél 5@? hedgesity. Tor the
qui nacri done, azo pignments, and other high-nolecul ar
shargc eppirviliaghayémg hdsenkbbemalin glpuprs walh b8 used, and
sul fonic acid group, carboxyl group and quaternary

ERRRIMHC Bt rhot RUEIAR SrShigboRoRtn TR TSR dves

depending on the type of the 10 binder resin,
phrwmrcw daining moetallicaddinpless dyesd jnolpkdisr deid echelate
with the necessity, and the toner production nethod

f'g&la\éﬂ grhﬁ&am%é P&y &4, OMIRIRLC %%&%d dlf‘at@i’ha;:%rﬁﬁl‘iﬁjonium

un| owever, préferabl’y, relative to O parts
Lk B BT S SRS FB10
is 10 parts by wei ght, and nore preferably in the

aHogla niided) GRogptdrée 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
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by weight to 5 parts by weight. Wen the usage anount
of the charge controlling agent is nore than 10 parts
by wei ght, charge property of the toner is
exceedingly | arge, which reduces the effect of the
primarily used charge controlling agent, and

el ectrostatic 20 suction force to developing rollers

PIEIRARESs (APHbOY It BahES LRSI, Rl CbpY Phtle NEG

OpEer an uced 1 mage density.
ntrolling.agent my b i ssolved and di spersed in .
?f%’@%?eﬁ a8AcroRnldrarde hlr%i &Pﬁ%bam@ at (higa tRFSEEY hp@ponium
and resins. The charge controlling agent nay al so be

garte(ty Hodtet CorporativaliRA-301 vend 18R-14F Heiil® #fboron
di ssol ving and di spersing the toner material. In

Bital <Pl 18 O G der SRS, or 105 spPPEr d Gy anine,

producing the toner particles. (Resin Fine Particles)
peryleaepr ggBracridoment iazo, pigsiemts] rendastthier! dsghemobecular
included in the toner materials in accordance with the

S . e [ c e .
1588t boug R HESHAE LI ARGRIICL RS LB USoH G aci
(Tg) of 40'C to 100' C and a wei ght average nol ecul ar

8K ght catboxybemous, 20d, peaternarycsRmpEAmEGRIE, when

the toner has a glass transition tenperature (Tg) |ess

than 49he, anffiHiolofatNei ehdr &Y Qi@ eo I £ Catked(t WRIe@Ntin the
| ess than 9,000, storage stability of the toner

SIS BR SELS AT e DU, B 5 Ty o
transition tenperature (Tg) nore than 100' C, and/or a

biidprt 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 1n 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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aver age nol ecul ar wei ght nore than 200, 000,

adhesi veness of the resin fine partlcles to fixing

paper sheets is inpaired, which increases lower limt
fixing tenperature. 20 It is nore preferable that the
residual ratio of the resin fine particles to the

toner particles is controlled within the range of 0.5%
byn¥eighterial mf08p nomliaht th¥hestbhdteb dud rbafdd The
is less than 59 0.5% by wei ght, storage stability of

the toner, degrades nd bl k|n

s Re R R e p PR et o 5be B @ ddidt P b Seanic
anmount of the resin fine partlcles |n the t oner

palveint| sthe timeref dizanlvinglahy dispgidingt the tesen nhaterial.
particles inhibit exudation of 5 wax, and effect of

17| AP0, PP 3B ke SHBNAL 5 93 ABIEH, g

fine particles, the substance attrlbutable to the
PBE} ﬁuffwswirtpp@ré@rthaes aften pradugiasgtide tanmar particles.
particles, is analyzed using a pyrolysis gas

hs smpF ooy Pabtieldd) nmass spectroneter, and the residual
ratio of the resin fine particles can be calculated

and deferm ned fromthe peaked area t he n zed
subst a %%opr?ﬁ%n%et%‘ﬁ‘? My HHEE Sfrb'é"ct P@ j may be

preferably used, however, there is no limtati on on
idclufed irheheetimer metoraals ¢h esccoréanes withwbhe médsssity.
art may be 15 used, provided that the resin can form

PReC ARl BREEELIT T e ) WOSTBRA B 5 g

of the resin fine particles include vinyl resins,
pensdtienhimreperature (Tg) of 40°C to 100°C and a weight average

molecular weight of 9,000 to 200,000. As described above, when
the toner 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 tomer degrades, which causes blocking during
storage in the image developir_lg 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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resins, epoxy resins, polyester resins, polyamde

resins, polyimde resins, silicon resins, pheno

resins, polycarbonate resins, mnmelamne 20 resins, urea
resins, aniline resins, iononer resins, and

pol ycarbonate resins. Each of these resins may be

used alone or in conbination of two or nore. O these

e e .
DESlDy WiiRbL HERapE Ry, 6F AT RobE WBBradfs RERL Bocking
are preferably used fromthe perspectlve that an
agewsudnditbpensagn deyeddpeng ofnitesiuriparstiorhge. f oWhean the
in a mcroscopically spherical shape is easily

9@@1@'11@1? daméuﬁt( Qﬂpd}:ﬁas rO&int ?ﬁ‘lev bﬁi‘ﬁcfe‘%siﬂ" $he NIrédeparticles is
pol ymers of nonopol yneri zed vinyl nonomers or

copol ynerized.viny] mer s uch as tyt

A ‘ﬁ@%@t%@ by cepight, §§9F§ﬁ’él Bﬁtpci’d‘t r@b%at %Bngétmn of
(rmeth)acrylic acid- acryllc ester polyners styrene
way, yd iehieffeict &f aeped SIAR! propelryy efeheawakceacidt be obtained,
anhydride 10 copol yners, and styrene - (nmeth)acrylic

aci 0 ners. (Preparation of Toner Binder) T toner
Bpﬁdgf‘% B&prepared by the fol | owi ng nethod and
the l'ike. Polyol (1) and polycarboxylic acid (2) are

heat edAat fot etheerrasiuhwd fratm 1B0tke t vedB80'f@d pattecles, the
presence of an esterification 15 catalyst known in the
Qﬁf):ﬁﬁﬂ&g ARriRiL B LG féaé?ﬁt rgic?é%ﬁyﬁcﬁc' BetrBidB3e to
u0|ng pressure In acco

necessit renove produced mater to thereby obtain
aomﬁrdma@tc legs d§panabivedi NsHRg pdryebds saesgtroméographic
hydr oxyl group -containing polyester is reacted
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 1is
preferably used, however, there is no limitation on it.

For the resin fine particles, resins known in the art may be
used, provided that the resin can form an aqueous dispersion product,
and thermoplastic resins and thermosetting resins may be used.
Examples of the resin fine particles include vinyl resitls, 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
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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wi th polyisocyanate (3) at tenperatures from40' Cto
140' Cto 20 thereby obtain an isocyanate -containing
prepol yner (A). A dry toner or the present invention
can be produced by the follow ng nethod, however, it
wi |l be understood that the present 61 invention is
not construed as being limted thereto. (Method for
BpOYICireging, t polestdr AFeAALES FRGhsMEombifidd PhESRITt are
|nvent|on the resin fine partlcles are prelimnarily
%% eous phase_for _ use. ter used for.the
ag%%s r‘h‘ﬁy g% %{‘Sé)recgﬁvgn éh (A, aqueous dlspersmn
mater-n1SC|bIe sol vent may al so be used in conbination
produstatieresibxmmplodes férmbd invameicroscepidcidléy spheerenl shape
i ncl ude al cohol s such as nethanol, isopropanol, and
g%?*&_ ﬁbﬂh¥88| di met hyl f or mam de, tetrahydrofuran
ol'ves such as nethyl cellosolve; and | ower
ket ones such as acetone, and. io nethyl ethyl ketone.
As forExpmnleperobarthiec] sangt tiesin esawludey epelyerersa of
di spersion which contains an isocyanate group
uymeglzeﬂepﬁiywﬁbnbﬁiemdbﬁ%@Eagdn@ﬁz@asaﬁwelﬁohamers
an organic solvent IS reacted amnes (B) in an
agueous phase er cake |s obtained fromth i
DS, i’ 2oy eeng aptGeerBE e Siaha B Ruor PHECa pBtAtione
i's n1xed to and made to adhere on the filter cake to
topleerept ai fmicohkecrphict i cl esid-deryliei s  e®felrod, polyimsers,
preferable t hat other resin binder conponents such as
I fi re;m
Bt%%g&n?é%c |on ‘g‘d’n t%grggésé%?ls?%n%md c)i(rﬁgydnde
anlnes The wei ght ratlo

- 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 (38) 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
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20 between a nodified pol yester Wand unnodi fi ed
pol yester (ii) is preferably 5/95 to 80/20. For a
nmet hod for stably formng a dispersion containing the
pol yester prepolynmer (A) in the aqueous 62 phase, for
exanple, there is a nethod in which a conposition of
toner initial materials containing polyester
V, an organic
P}E\Ft,{/)ncefﬁ ﬂﬁfé\;’ ng é %é%?l%{ih&gsdlégfngoﬁinsipf% %ﬁéjreg:ﬁ d  the
mxture is dIS ersed by applylng a shearing force
t tMethad f@ pro ngiaokineron amaquenss re¢diuwe) pr esent
invention, it is preferable that conventionally
wel | - kBQW‘Ehé e%ir@s@hf‘d?ﬁﬁenﬁ@ﬁ ey PhEsin Vﬁﬁlé' MtYéISé are
re3|ns such as styrene pol yner re3|ns and polyol
5 %ﬁﬁg as the toner blnd In this case h
!néPil’gf Xé A SAUTS P DRSS q:; HihdeVW akerpsad fps the
are m xed along with other toner 10 conponents such as
aqhes@niphake haynbé enelierpalohict loesa vaat@ramiddiblel 86lvent may
conpound is mxed to and made to adhere on the toner

rt| | es. The poI ter.pr A) di Vi or
deeiord IR SRl TaE Mg tah w BERmpiEs or the
other t oner conponents such as colorants, colored
waseenbatible soblesdsinetudgehtohotonurcblds m@thgenl J1sapropanol,
and unnodi fi ed polyester resin (referred to as toner
td S
g{r%ﬁ ;!&:Eig%é&fgat gwézgi di oéme‘élﬁ’veltrﬂﬁ%ﬂ;@@e%?ié d fﬁ%xﬁgéellﬂsolves
polyester Eﬁe mer (A) is prelj n1nar|Iy mxed wth
el tasn setinyil tqedlospitear 2adl slowerekptonasr such 2f seeiqnay and
or di spersed in an organic solvent, and then the

Hethyl etl9fl kdtenkoner materials is 20 added to an
aqueous phase to be di spersed.

As for the toner particles of the present invention, a dispersion
which contains an isocyanate 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. For a method for stably forming a

dispersion containing the polyester prepolymer (A) in the aqueous
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In the present invention, other toner initia
materials such as colorants, rel easing agent, and
controlling agent are not necessarily 63 m xed when
toner particles are formed in an aqueous phase, and
after the toner particles are forned, other toner
initial materials nay be added the toner particles.

phasexfrpxeumphy; tthel€ss Ao ethod ah WWREh & Qoeliditiod! T toner
formed, and then colorants may be added to the 5

fhcles b dyei ng. net hed known_in.the ar he
AT BRI RO plYostBE) ey £ difdotmg or
conventional dispersing units may be used. Exanples of
dispersid poran mygami¢ sofverltutke addbdvios plee drgivears phase, and
di spersing unit, a high-speed-shear dispersing unit,

A . C2F S et
B MR RPEE T by Myt A B P AR thredol
t hem hi gh- speed-shear dispersing unit is preferable
in t nwsafgdlth%)e dbel itepenf ol dher presemt gavensioa, it is
di aneter of the dispersion from2pmto 20pm Wen a

pregbraisipatad-conveatiotiaiBew@IPEnownl fedifi HiR8Mrs,t 138 example,
rotation speed is not particularly Iimted, however,
m and

15 it ks typicall 000rpm t o 30, 000r :
PR aelipyY Befe St 85 SsBrasoPpivmemECtPepaRd inghvel sasins
is not particularly limted, and when a batch nethod

are awsplloyedhei torier bypdeal Ty Ohik mhsyt einhidably 0o nibleeabove
The dispersion tenperature is typically OC to 1500C

! S Y 49 98' ¢ Th
PSR SRR M5 SAaPhELE 2y wiee o et Dy omer
in that the viscosity of the dispersion containin

ORRPRAYS| el aggolpEaniswto derm temedinpdideanand a %uoride

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 toner 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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is easily dispersed. 64 The anmount of the aqueous
phase to be used relative to 100 parts of the toner
conmposition containing the polyester prepolynmer (A
is typically 50 parts by weight to 2,000 parts by

. weight, and preferably 100 parts by weight to 1,000

parts by weight. \Wen the 5 usage anpunt of the
AUEENIPELD bRl E08 0L LH b8 oot Phlue, ao ate
and toner %zrticles having a predeterm ned particle
theatener poghistes Bee fopmgidnadhexvioner Haitishgeatarbalst may be
nore than 2,000 parts by weight, it is costly. In

2884 1 Q> tBnbk SPLF141RE. g HBM I8, YhIQELT AR YoHBEMing
In accordance with the necessity in order to sharpen

the particle size distribution of the disperse
HQP?‘;J%ﬁSe?rSnéor@Bdst% | FBen ¢ slopRRiserBay par riddeds to the
For di spersing agents used for emul sifying and
paspeesibygn dgsind mqthadekhawminathet dwet. t oner

conposition is dispersed in the 1is aqueous phase,

there  qfar 1Nk oni - Sy; a
al kyt bohE e PEe PR R 4 e, PHEGRRIANTR RUE U Tna ehe
phosphoric esters; cationic surfactants of amne

saiventis] abispeterhgammés smlays,be andedal cBixamplast pf the

acid derivatives, polyamne fatty acid derivatives,

@P et findaz@hitBeSncAlh Cat il%W-%pééH-EﬁQéﬁmrﬁ?gérsgﬁg unit, a
quat ernary ammoni um salts such” as al kyl tri et hyl

anmoni um  sal ts, .dial kyl di net hyl anmmoni um_salts, i
highjpprafkehear pAIRATSIBEMYRLLIM S afipgtion, digpegsipg unit, a
salts, al kyl isoquinoliniumsalts, and

high-pressure-jet dispersing unit, an ultrasonic dispersing unit.
Among them, a high-speed-shear dispersing 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,
it 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 is employed, it is typically 0.1 minute to 5
minutes. The dispersion femperature 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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65 benzet honi um chl ori des; nonionic surfactants such
as fatty am de derivatives, and pol yval ent al coho
derivatives; for exanple, alanine,
dedecyl di (am noet hyl ) gl yci ne,
di (octyl am noet hyl ) gl yci nel - and anphoteric
surfactants such as N-al kyl-N, N-dinethyl 5 amoni um
bet ai mehe Rihbhek ofbﬂaélﬁ'qﬁhgoﬁs%fiéﬂkéme H@é‘&%lé‘twe to 100
fluoroal kyl group, it i's possible to enul S|fy and
di spe the oil phase . into the .dispersi qui d

"P? %"rs]%%‘it PQHEI“;P’%P&WI%B%F&%% e Pogfee@ft@F fggpolymer
exanples of the anionic surfactant having a
(AU ds agbkodllst 5@ pais | e Ivaeighit! toa08ypartar bpxwkight, and
acid having 2 tolO carbon atons or netallic salts
bP&eeghyy: ThaAHTIR. G bt el 0GbFMRFUOM . M Ahlen the
CII)oxyI-I-aIk ECB to 4) sulfonate sodium 3 -
umaambumtoa YlqLEe uiso nEsliuka etsh},lemtab@}n ) phrts by
-prop anesul fonate, fluoroal kyl (Cll to C20) carboxylic

@%%ghtordlsif@i@éd Ic%nﬂaﬁbﬁst Js‘p%ﬁefbon%%r ééﬂdgbeﬁh&ﬂ' 1(5%510 and

carboxylic acid or netallic salts thereof

rfluoroﬁgkyl(c4 to Cl2) sulfonic acid of. netallic
arspardclesthaypng p exmened manticla digmpleramot be
am de,

obtiapdl - Whanhyle ouyeid\dmeent | idononet 8RaauRf00® parts by
am de, 20 perfluoroalkyI(CB to Clo)sulfonean1de

I t r| net h nmon ts of
ISEHIMSTRRER S G i R L T PggPhemay be
nnnoperfluoroalkyI(CB t o C16) et hyl phosphate.
preferably used in accordance with the nece551ty in order to

sharpen the particle size distribution of the dispersed particles and
to stabilize the dispersed particles.

For dispersing agents used for emﬁlsifying and dispersing
an oil 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 isoguinolinium salts, and
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Exanpl es of the commercially avail abl e surfactants
having a fluoroal kyl group are Surflon S-111, S-112
and S-113 (manufactured by Asahi dass Co.); Frorard
FC-93, FC-95, FC-98 and FCG- 129 (rmanufactured by
Sumtonmo 3MLtd.); Unidyne DS-101 and DS-102 5

(manuf actured by Dai kin Industries, Ltd.); Megafac

bedd&homidal chlbriitd; donki8aic Eu§ﬂ&90t§‘ﬁ@s Fs&ﬁf’ as fatty) amide

(manuf actured by Daini ppon Ink and Chemcals, Inc

CTOP EF-102, 1 5, 23A, .123B, . 306A,
d67iva8575an dusDAbP AP AL GEthl, FEHERGHED odatt Sxample,
Co.); Futargent F-100 and F150 (manufactured by Neos

gianine] 0d&deryidé@ roinddthytaflyamies dilvicaglaanisodthgl)gdecine;
primary, secondary or secondary aliphatic anm nes

DAY ”&m%hf t ﬁsoaéﬁﬁf FARLD: sudh! ng ﬁ@%@ﬁ%naw dimethyl

anmoni u such ‘as perfluoroa

Cl o) sul f oneam de propyl trinmethyl ammoni um sal t,
pevzeniunihataivel t, benzet oni um chloride, pyridinium
salt, and imdazoliniumsalt. 15 Specific exanples of

t he COFTHFL'HHralb Yust ﬁ%@r%&ﬁ%@%ﬁn@@&ﬁﬁroa@kﬂ group, it
Surflon S 121 {manufactured by Asahi G ass .

Frorar. FC—13 uf act ur ed m t ono 3M td ),
lenwgﬁagleo@ opyH S{fﬁg #%ﬁa?w@%eﬁ.wﬁsq HatRs Ehe es,
Ltd.), Megaface F-150 and F-824 (manufactured by

daipei pipanlifokd andhCheekeadBely small abodopt EReldof132
(manuf actured by Tohchem Products Co.), and Futargent

fregt%rre(dmng.{nap t dr %Ctb%yamom sur a%t?nélliapxgi:;%g%&gsy ol Eyl

use wat er -7 nso I norgani c

as cal ci um phosphat es, cal ci um car bonat es,
group include fluoroalkyl carboxyhc acid having 2 t010 carbon

étoms or metallic salts thereof, disodium
perfluorococtanesulfonylglutamate, sodium-3-{omega-fluoroalkyl (Cs
to Cioxy}-1-alkyl(Cs to C4) sulfonate,
sodium-3-{omega-fluoroalkanoyl(Cs to Cg)-N-ethylamino}
-1-propanesulfonate, fluoroalkyl(Ci to Cz¢) carboxylic acid or
metallic salts thereof, perfluoroalkyl(Cs to C13) carboxylic acid or
metallic salts thereof, perfluoroalkyl(C4 to Ci2) sulfonic acid or
metallic salts thereof, perfluorcoctanesulfonic acid diethanol amide,
N-propyl-N-(2-hydroxyethyDperfluorooctanesulfone amide,
perfluoroalkyl(Cs to Cio)sulfoneamide propyltrimethylammonium
salts, a salt of perfluoroalkyl (Cs to C1p)-N-ethylsulfonyl glycine,

monoperfluoroalkyl(Cs to Cig)ethylphosphate.
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titani um oxi des, colloidal silicas, and hydroxyl
apatites In addition, polyneric protective coll oids
may be used to stabilize the dispersed droplets.
Exanpl es of the polynmeric 5 protective coll oids

i nclude acids such as acrylic acids, nmethacrylic
acids, a- cyanoacrylic acids, a- cyanonethacrylic aci ds,

itaco 1ot Qni ¢ ac G A6,
2 B Mk BRI Sy A i o
havi ng a hydroxyl group such as P-hydroxyet hyl

Hupyoaliy] spokpoar purflpn Fetldad-ldtand 0113 (manufactured
P- hydr oxypr opyl acryl ate, P-hydroxypropyl

Bt ?ﬁXJFrPan%’C?)) WGEQM PCORY, Fa94, 3#@-98 and FC- 129
y- hydroxypropyl “acryl ate, ~ 3-chl oro-2-hydroxypr opyl

Ghahhi @ivacq | S HGRBNLA ) B RS §0cid DS 102

nononet hacryl ate, glycerin nonoacrylate, glycerinis

(maautidtace |t Bailindndyisotieac Lyl anMiogafardr-110, F-120,
N- et hyl ol net hacryl am de; vinyl alcohols or esters

B 0, 63004 3458 PR L PR 1k and

esters of vinyl alcohol and a conpound having a
Chebuxyls, dnoup EGTOP &F \Iﬂﬁylloacdﬂdt d95, dily[123A, 123B,
propi onates, and vinyl butyrates; 20 am de conpounds

@@e;}ggsbx' le%g&@%g ﬁnahﬁﬁ?&hréu% %hegéﬁl Praﬂhéﬁsseo %

eryl acetone acrylic am cids
nmet hyl ol s_t hereof. chl orides such as acryllc c Iorldes

Brtamentel HAG gndcF 159 Smanufastuedbynegs &ro-

copol ymers having a nitrogen atom or heterocyclic
ring tesepfiessERhascationie sirtheidifts include primary,

secondary or secondary aliphatic amines having a fluoroalkyl group,
aliphatic quaternary ammonium salts such as perfluorcalkyl (Cs to
Cro)sulfoneamide propyltrimethylammonium salt, benzalkonium
salt, benzetonium chloride, pyridinium salt, and imidazolinium salt.
Specific examples of the commercially available products thereof
are Surflon §-121 (manufac;cured 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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vinyl pyrrolidone, vinyl imdazole, and ethylene
i mne; polyoxyethyl enes 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

al kyl am de, pol yoxypropyl ene al kyl am de,

pol yoxyet hyl ene nonyl phenyl et her, pol yoxyet hyl ene

Hasperkpheo¥behhay ca]@@.hwméﬁmﬁa@e c%'lzﬁ%ﬁﬁ' |c§&~}ébﬁ3€éky|
ester, and polyoxyethylene nony p enyl ester, and

[ ] I h Ios dro et hyl
Erpipgeetidacniaidl plisay: 2ol huPsss] awraiee, ds

such as cal ci um phosphate or al kal i ne- soI ubl e
subst ahtead ditimed padymedics peosé divs talldidzaemayc deciugad to
phosphate is dissolved by effect of acids such as

| Qi,iuC she waf er,
gﬁéﬂ%ﬁ%gsgg by(ﬂghglé%@n{%p&l p%er egff a\r%(leér%\/se %fgltm Uk Ol¥?erlc
phosphate from fine particles. Wen dispersing agents

Brefegtiog, colheidsnigclpdel atidst suclerpsi acrdic anidsacemtbacrylic

the toner particles, however, it is preferred that the

HLRARET & Oga $icbea s he - anch SREBNEGyald eacme itaconic
el ongation and/or cross>linKing reaction fromt

rspectlve of c, ty of the taner. The
R4St | GEPRIG wﬁa Sel ‘H&é’ﬂ‘g rAGa omaleus sagitki Agdj gnaleic
sel ect ed depending on reactivity in accordance with

4 hky 88 desnineah) oeryd fmbhemeirs dnfwihg othyidrexysgeyapaieh as
group contained in the pol yester prepol ymer (A) and

N e NI T MR WERF N
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 ;&rinyl alcohols such as
vinyl methyl ethers, vinyl ethy! ethers, and viﬁyl propyl ethers; or
esters of vinyl alcohol and a compound having a carboxyl group
such as vinyl acetates, vinyl propionates, and Vinyl 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
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24 hours. The reaction tenperature is typically OCto
150' C, and 5 preferably 400C to 980C. Conventi ona
catal ysts may be used in accordance with the
necessity, and specific exanples thereof include

di butyltin laurate, and dioctyltin laurate. To renove
the organic solvent fromthe obtained enulsified

ﬂie%lﬁ%@?jrﬁ@ dHlok R OSIHd R g1 8P| BY %op%lﬁ%rgn }Mulﬁ% a
the entire 10 systemis raised gradually so as to

conpl etely eva te and renove the org ni ¢ sol yent
BHIOHF B W OTAREETRsH T 81508, {horgof sah eyl Pyradimes,
spray the emul sified dispersion in dry atnosphere and

eyl etpetnrolidiomes t hénylat eimidasolebl exod gastkyk@levenimine;
in the droplets to fornrtoner fine particles to

rat d ve t ueous ers
TORSRTHIERR L e LRE TSR s o T T ST
mhrch the emul sified dlsper5|on is sprayed, heated
pelyesygteyltaw by sllalaminai r, pelyexyerengdsnecar bbsylamine,
di oxi de gas, conbustion gas, and the like, or various
bR yREhPIdRATS alRGRL AL t%rgas 16hgher a1l mid
%he boi | |%g pornﬁio? a specrfl dﬁé%ﬁ§§%? %avr% The o

hest boj i ng pornt anon solvents are

P CXXEtRY . sn%w%@r etheht ai n a Polyoxyethylene
satisfactory and deS|red quality of toner in a short
ldutg lpheaghs hes NgolgospeehyldhyersiearyiRiry1yRe Gyl edsted and
rotary kiln, or the Iike. Alternatlvely, as a net hod

I vent t he enulsified
pispeFEREY e, AoV IPREN L B8Hd aind delbrra el s, Foth1
the emul sified dispersion using a rotary evaporator or
¢lbuloskehydroxyethyl cellulose, and hydroxypropyl cellulose.

When acids such as calcium phosphate or alkaline-soluble

substance is used as a dispersion stabilizer, caleium phosphate 1is

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
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5 Thereafter, the toner particles are coarsely
separated by neans of a centrifuge, washed in a
washi ng tank, and repeatedly dried in a hot-air
dryer, and finally a fluoride conpound is nmade to
adhere on or chem cally bounded to surfaces of the
toner particles in an aqueous solvent tank with a

Ed B h 86 0R0HPRUBIs G PEFS B (H: tétgay%'nraté PERfRS %Bhyamed in

surfactant- cont ai ni ng wat er) then Subjected

of the_organi solvent an ing to thereby
n?yqs&ﬁgrpn@@géy L E R | @_d WW%EB? %W@V%}”z e reaction
di stribution of toner particles is wide, and the

tionelis papidadled Oafreinwashed 40 thotirsednidnpeefe@abiy 2ORours to
where 15 the particle size distribution is held as it

LS, the t [ _pa can becJaS|f|

BIN05- palit aRRebioDEipERF e onv Risa T Jart0sc, and
size distribution can be narrowed. In the operation of
prefesablyi A@°Chéo t BT, plonivendémndli oetglxsts chay lamsed in
renmoved from the toner particles even in an agueous

SQlthhAke Wltﬁstﬁhgn@cgysgjp r}:ﬁldg e&fﬁ,‘e&% t | Cpgreof include

centrifuge separator cours t oner r
be classified after t.he toner partlcles have been

ey ligndaupge gand dhoplailiiay lavrstever , it is

preferable to classify the toner 71 particl es in an

aqueoUBo $ehitveObhé reahi® seivaif Fmnhe obbfinedbbaivlsHied
unnecessary fine particles or coarse particles can be

GEPHERI BN Bris PSREDISAR PEILEY” f ot PadcHy AT hiaho Cpr rntire
particles or coarse particles 5 nmay be in wet

syortdint i snaised 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-insoluble 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 vielded by heating air, nitrogen gas, carbon dioxide
gas, combustion gas, and the like, or various 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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It is preferred to renove the used di spersing agents
fromthe obtained dispersion as nuch as possible, and
the renoval of dispersing agents is preferably
performed concurrently with the operation of
classification. 10 In the present invention, it is
al so possible to subject a pulverized toner to a

f t t W | uori de conmpound. A
%ﬁ%gg%ﬁ§§%§?gﬁg$’%ﬁﬁﬁgéﬂgioduced as descri bed bel ow.
(Met hod, for producing a pulverized toner) A nethaod for
pr oducAHgraatiyedy. eam methed faxdremavipg dhet peganig solvent
nmet hod i ncl udes nechanically m xi ng devel oper

8/ PRE Bnsul 5 ARHAd iBpBEsidnD D Ee h 1§ P pbBsibAe RbARBAFIAE air to
charge controlling agent in accordance with

ecessi.ty);,f.using.and kneadi ng; pul verizing; ,and.
ecarsinia depaRiF Nshne 2 HaASE FROTBHGE g ke
toner is also included, in which powder or particles

ot her Theredfber, pthid¢ i wims Arokies ned: icvatrbely separated by
pul verizing and the classifying to be used as

r c a t t ' I

BEARCOE poE R R 5, SR PBERpRoibary
articles for production. 72 The said powder or_

cgaedil@l ashair ar dryem apak finallbs at Bupeideseempayndr isdoade to

(by-product) neans fine particles and coarse particles

Mele bhage LRRRIicARYPROCHASA NAVEREFE8Si drethdRbhéf pRrticles
diameters obtained in the pulverizing step after

By SR A0 AE Bk TeRBsvarl EoARSEI sPRIRAW gliRgprecd
t han toner conponents having desired particle

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 1s 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 the 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
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di ameters generated in the classifying successively
perfornmed to be wused as product. In m xing, fusing
and kneadi ng such by-product, it is preferable that
such by-product be m xed with other toner 10 initia
materials at a weight ratio of by-product to other
toner initial materials of 1:99 to 50:50. In
RRRARISCah! Yarm Xq oWl VEI1aRRIn CRIMPRIISRNS Sof WFRISLASY @ The
inder resin, a pignent (a charge controlling agent in
ccordance wth the,.necessity), and by-product, the
PEPe M NASEEERET slREY PRELISL S O LAUNFRg PRTE T ATy be
used m xer having blades to rotate the contents under
rudrak dcienthé korsdiagprotese aigaincol use thehoin doriheion of
m xi ng nethod and m xing conditions. After the m xing
' o) , tihe vel o cenponent. re oured to.
IoeRBREALES: | I R ARG ThE RIBOBERIEY By RS DRictes
f usi on-kneader, uni axial or two-axis continuous
agderein voelt etnditeamer using a roll nill may be used.
For exanple, preferred exanples of the kneader

i ncl udg KT ef PR d YD rétlo%e e HEE dfSpERAHEAHHNEdrO% the
KOBE STEEL. Ltd.; TEMtype extruder ‘manufactured by

OSH BA NACHINE CO., LTD.; two-axis . extruder
ned ¢ Hﬁwwkcks cauch ¢ gs- PPWi’tl?pea’?%J\oﬂé‘?(i gemoval of
extruder manufactured by | KEGAI LTD.; Cokneader

dispufaigicumgéntt By pBefeTaGipppsyforiied Sontperélly With the
performthe fusion and kneadi ng under appropriate

condi.ti on§ fo as not to break the nol ecul ar chai ns of
operation 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 refurned to the steps of the mechanically mixing and

the fusing and kneading to reuse the particles for production.
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the binder resin. Specifically, the tenperature of the
devel oper conponents in the fusing and kneadi ng

shoul d be determ ned with 10 reference to the

softeni ng point of the binder resin. Wen the

tenperature i s excessively | ower the softening point,
breaki ng of the nolecular chains is fierce, and when

the teTRer&tid fowder Q?f?ﬁéﬁﬂi&l%'s%t!ﬂ&hﬁiax%&ﬁar%&ﬁé@ 25 M used
poi nt, the dispersion i's decelerated. en the anount

of volatilg co neats in the toner. 15 is controlled, .

7o wodias BpFBIBTREY B e Rarticins oid trarse particles
tenperature, tinme, and atnosphere in the fusing and
&tleadithgnbeonset codipbaemai having ddw@reéspdridtlcanigpieters
of the volatile conponents at that tine. Wen the

- d ' [ l.eted, the. knead 20 .
CURLBESR XTI DB A e SO Gl gl SPRGRRG e Rysgme and
referable that the kneaded materials be coarsely

gae%éma ep The suseddashemofinael 9gr Huolevarartedes | antdheoarse
pul veri zation, a nethod of which the kneaded 74

pRiEled] Sther CEREACURER SthpBn6Rts | AL P! g@ﬁrbﬂ Particle
jet streamto thereby pulverize the kneade

t he kneaded

terjals, and a_nethod of which

¢ ieIsRenerateddn; @@dc%ﬁs AR8 Yrccasyslpaenfemmed to be
mechani cally rotating rotator and a stirrer. 5 After
tisewl pul prerdwdtng Tnsmdeivd efiedngtdred (kdaselingeshdbeFpd Fuct,
are classified in a airflow by utilizing a centrifuga

AL AR AE ALk A5oh LB a2 RO R homor

diameter, for exanple, a volune average
Initial materials at a weight ratio of by-product to other toner

initial 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
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particle diameter of 211lmto 20pm The toner
preferably has a | o volune average particle dianeter
of 2limto 71.imin 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

st Rt i8e @Nthy baChBRPURIrBRRAr . ULt hEEM i tty%? extruder
preferable fromthe perspective 15 of quality

i mages, . productio coyer exiernal ] .
Htﬂffg'tlé\?@g?e arfy t ﬁﬁgﬁth TWU% a\été?-ageuggr’t i Ee-axis
di aneter of toner can be measured using COULTER TA-1I1

ECUIERR BhEGTRANIES, byl NCCK Togn,Lil.f | BOM déype two-axis
conmpound is made to adhere on or reacted 20 with

f [ b f
S AL PR AL b GRbaFARE g putagpurea
a mxture thereof) to be in a state where the

by AU S#eCoompaind exi sts on the toner surface. 75
Alternatively, the fluoride conpound is prelimnarily

i xod tans . :
m xed jinid HepdiRaaE RAPerRAh | HEFuSHR %&ggt@éﬂlﬂgt H]élder

part of the fluoride conmpound unevenly on

toner surface. To the thus obtajned toner, .inorganjc,
FPREORTARES QoRditiges ¥ assngkit@ebresle ther malpewlar chains of
hydr ophobic silica fine power may be further . added to

tiee Hixddr FedinM X$peri€ixh BN alheaddinfdarasurd dfyphé adeveloper
m xer for powder is used, and it is preferable that

50Tl B S HOISH oIt Shabladpoull RS
to change history of | oad given to the externa
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 is
decelerated. When the amount of volatile components in the toner
is controlled, it is preferred that optimal conditions of the
temperafure, 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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10 additives, the external additive may be added to
the mxer halfway or little by little. O course, the
rotation speed, rolling speed, tinme, tenperature, or
ot her conditions of the m xer may be changed. A
strong |l oad may be given to the mxer first, and then
relatively weak |oad may be given to the mxer, and

Vi ge wvarsa, 15 EX | e fth x4ne|
HAPESUR bRt brtheg g AETER Plalh il IR 7B to
Nauta m xer, and HENSCHEL NIXER By m xing the
‘dmmhye@ldvesdetthferkrmm matdrialset andgemetisod of which

particles such as rel easing agent fine particles, 20

SRANGR LN P der s i.snFu[’@éltthleoc'y hbshdiges gfdﬂ‘%etween a

partlcles and col orant fine particles or by applying
a nechanical inpulse force to the m xed power to
ggchamacadRFofadagatatdy@rdoustHAEEi cl es on the 76
surfaces of toner particles to thereby prevent

desor paifr the pheveHeler ogenepizteds the lpdvbriomdt hiterials
surf aces of the obtainabl e conpl ex parti cl es.

e Aeiedy 1 PREow: B UMk PEr OnEB] Ttk Bng) the

means of rotating blades at high speed; and a nethod
likewho ctherebympxodnee iz tdmerr dthromd hiasea phaticlegshaving a
stream and the stream speed is accelerated to crash

% L:hﬁ'eﬂs #r%%l@%gn?éﬂ%‘%r Fis)s E}Qaﬂi?f@ tah%olﬁﬁt@pla%rage

artlc es cra agal nst an appropriate collision
pl ate. 10 Exanples of the eqU|pnent i ncl ude

papiaeke @gég’l%ﬁrv\wﬁ &imAntidQum. The toner preferably has a

volume average particle diameter of 2pm to Tpm in that transfer
dust caused when the tomer is f{ransferred and fixed can be
prevented, and the toner can sufficiently exert its tinting. In
addition, it 1is 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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(manuf actured by Hosokawa mcron Co., Ltd.), or I-type
mll (manufactured by N ppon Pneumatic Manufacturing
Co., Ltd.) is renodeled to reduce powder pulverizing
air pressure, hybridization system (manufactured by
NARA MACHI NERY CO., LTD.), 15 Cryptron system
(nanufactured by KAWASAKI HEAVY INDUSTRIES LTD. ),

AREL- AL AL E%ﬁg%rdtel %(ﬂﬂi)'o}’xﬁgi‘;i(% ‘i)rrﬂ ‘iﬂhlﬁf ?&ﬁgeﬁ“ﬁf‘ the

as inorganrt |ne |cu

i norganic fine particles subjected to a surface

tonen hape panticlay doophdbimakesa |nay) ohble fhwondeoompeund
20 m xed each other using HENSCHEL M XER or the IliKke,

ﬁﬁ@v@ﬁw %ﬁ:at@éfciﬂ Elh@%oﬁéff stefaeed from the m xed
particles th roug ul trasound sieve to thereby

obtai n.a ncl usi | 77 Besides, for e
ot odDo iR Fh ﬁbn%ff aner, Tocmante TaemesniaIss fagh as
capsul ation nethod, or the I|i ke may be used. Qutlines

oxidechése: paeﬁubéé,o]myahmﬂhxdﬁcasiéiodeﬁerei pedcbemmaw. be further
Pol yneri zation > 5 a) a polynerized nononer, and in

RAARHIPIE Y | ol SFRIAL! deicrA) WIRALGAL! Qbvrical iver

ator ora e are
I n an aqueous dispersion nedium_ b) the granul at ed
fronpewder aspasd,i ond phris ipvlederable Bhatsthe ineikesdbe aguipped

have proper particle dianmeters. lo c) the nononer

FHPOShERE: RRT{RE 188 RBVEBGSREREEICEthPALEId f@emperature
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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di anmeters obtained fromthe classification is

pol yneri zed. d) the thus obtained pol ynerized product
is subjected to a proper treatnent to renove the

di spersing agent, and then the polynerized product is
filtered, washed, and dried to thereby obtain 15
toner base particles. < Capsulation > a) a resin, and

é@rﬁ%@@r@fﬁrt%ﬁew;jf)Qrttiéﬂ%sn%eﬁéﬂellb?re%t&éﬁf‘t@eé?frpftﬂﬁl of the

li ke are kneaded to obtain a np n toner core

terial. b) the toner core material s put i.n water
g?@rggﬁaﬁaw Rttt Do 5\1@@&@@ of thsrebtaimableapomplex
a state of fine particles. c) the core material fine
particlelses are put into a shell material solution, a

poor solvent is titrated to the core and shel

materi-@al 78 .m X sol utign white stirnring the core and.
Shel | ErEmIgh S URGsBhERE PiOE ey i FGL T W hich
surface of the core material with the shell material,
amemepylgee fomemis sgrmlied iton thd) mikturd by otansned rotating
capsul ated materials are filtered and dried to 5

b3R8 Y% tOlpfi 8h N < ORES €a pﬁ{éﬁhﬁ)ldesin (WRY, 'Q:Elef Yhixture is
Two- Conponent vel oper) When the toner of the present
invention is usegﬂgn a two-conponent devel oper, the .
indreduged BB @ xEAPtnigaP astiggaet | andcdhe eftreape speed is
content ratio of the carrier to the toner in the 10

geetdoned t6 cphehetabpyrlichey twith ¥eElwthes di0tpanhke the
by weight relative to 100 parts by weight of the

cco%gfﬂeexr 'pali' {clrgsh ecrg%ﬂggt Ia%ainst an appropriate collision plate.

Examples of the equipment include apparatuses of whiqh 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 toner are

-mixed each other using HENSCHEIL 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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carrier, those known in the art, for exanple, iron
powders, ferrite powders, nagnetite powders, and
magnetic resin carriers each having a particle

di aneter of 20pmto 200pm can be used. 15 Exanpl es of
coating materials for coating the magnetic carrier

i nclude am no resins, for exanple, urea-formldehyde

resi ns Besi@égni figr r @3hes, Bearedsanfyd ngrb&ﬁi:ilfifg W €&oner,

resins, polyamde resins, and epoxy resins. In

Bsthanion, RePhil, e abeuTnBobl oM hRECHY | e 1567 @ay be

pol ymet hyl methacrylate resins, polyacrylonitrile
uesidns Optlines nftheasepavéucesnnmetholdyairaydescaibednbélow.
resins, polyvinyl butyral resins; polystyrene resins,

NP, 1489n PRIZ%EioH $ne resins such as styrene-acryl
copol'yrmer resins; halogenated olefin resins such as

pglyvinyl chl ori des; polyester resins such as )
Bo1d dalymarézed mepnremies) and dasperprdamgepwittbihyl vreessity,
tereplithal ate resins, polycarbonate resins,

polyathidaeien ieRidtor, 2oRantN¥Wadf,| $0thEEik€%Hr8Sgranulated
pol yvi nyl i dene fluoride resins, polytrifluoro

et hyl ene resins ol yhexaf | uor o- propyl ene resins;

o ?%?%u%#lsléﬁlﬁwga‘é%‘zm@uori de and an acryl

nononer; fluoro-tar polymers such as tar polyners of
bktthaf grrmeledtyinemem et eyhiptesitiohl partidksnde alassified so
non-fl uori nated nononer; and silicone resins. 10 In

A R b RO R ot L oati ng rosi ns.  For
t.he_conductive powder, ~netal powders, carbon bl ack,

¢ (thG JRPB]MES's comppspiiodeparsidesi 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
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oxi des or the |Iike can be used. These conductive
powders preferably have an average particle dianeter
of 1pin or less. Wien the average 15 particle dianeter
of the conductive powder is greater than Ipm it is
difficult to control electric resistivity. In
addition, the toner of the present invention can be

used as a..one- canponent netic toner ywithout usikng .
e R
(I mage Form ng Apparatus) The inmage form ng apparatus
sfluthen poegerfo comanthersuacemfi Ppedone tthagerial with the
phot oconductor, a charging unit configured to charge

800 18 18 2 PIGL LAHIUBY Yor f6Fm 18801 t configured to
ef%osea?%g ’photoc%ﬁ%ﬁctorqﬁﬁgﬁged by the charging

nit w.th a wite | aser, beam to forma |aten .
the r%&%?btamﬁag@p%ﬂat%g Jeatedaingre lttew4 fpngl dried to
devel oper | oaded therein configured to devel op the

tladebly chidhroseatbaseSparadesi nto a visible image by
suppl ying the devel oper to the photoconductor to

ereby .fo a~t oner inage nd transferring unit
(et o T o B T PEveRMS Y, mge t or med byt he
devel oping unit onto a transferring material. The

devel oYdrercottteni tusierh@ft dher pfresenteisiegiony is used in a
el ectrostatic i mages of the present invention and a

I ' oleRdt AReLhGyCRE thiled with ;
T o P G COR) Blope B0 e AN v e e with o magnetie
i nvention, a toner inaég faornmed on the photoconductor

earioe difhetsontenhnsatier of the acarmar tq dher dopergin 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 coafing 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 1s also possible to use polyvinyl resins and
polyvinylidene resins such as acrylic resins, polymethyl methacrylate
resins, polyacrylonitrile resins, polyvinyl acetate resins, polyvinyl

alcohol resins, polyvinyl butyral resins; polystyrene resins, and
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menber such as paper nedia, however, an internediate
transfer 15 nmenber can al so be used. Hereinafter, an
enbodi nent of the internediate transfer nenber of the
transferring systemw || be described. FIG 1 is a
bl ock di agram schematically show ng a copier relating
to this enbodi nent of the present invention. In the
poby @ ren®hoigRNdusicH M kQremeteiviafl 8polymERY Rins;
referred to as 20 photoconductor 10, serV|ng as an

e beari menber, IS, surr erdla
BTG SEEPHEshaehPh e PP VIR oG, AEly cger rosins
cl eaning unit 60 having a cleanlng bl ade, charge
sathnmi aat ipody&hylemp 1ereehthalgtas tebnsghasigé polybutylene
-elimpating unit, inmage developing unit 40, and

e f S .
M 00! SFoVEIREI, SE0 By Bllytene resins
transfer menber 50 is suspended by a plurallty of
pabpens] sivorde seeins) pabviaghideger duosideordsénsr pokyirifiuoro
an endless formin the direction indicated by an arrow

BvhyehOnre@ingd qfdlyﬁeyaﬂhom%ﬁﬂe%eﬁof&ﬁné NodopIPWrs  of

A part of suspen5|on rollers 51 al so serves as a

tra ' roller for in ransf er as to
s Hhiiigd Sndher intiBkonte doctr vunpebanetosuch

blas voltage is applied to the transfer 10 bias roller
fis otara pedymees (ofoteirafvyo-dthyheth,t vangliddieaflwgridai ond a
90 having a cleaning blade for the internediate
@Bﬁfﬁ{l&fmﬂ? E:[ong] L3 arfl 30idnanged 1 n the copier.

ranster rolTler i's ‘al'so arranged so as to face the
internedi ate transfer nenber 50, and the transfer
rol | erIn gocerglapss veid hat her meesfsetty; nondwétive paividgurardtheolike
transfer a devel oped

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 1pm 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, 2 charging unit configured to charge
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15 image onto transferring sheet 100 serving as a
final transfer nenber. Corona charger 52 is disposed
around the internediate transfer nenber 50 as a
charging unit. The inmage developing unit 40 is
provided wi th devel oping belt 41 serving as a

devel oper carrier, black (hereinafter represented by

B l;opi it ft
B8 PhhofiRYEu0RIA0 18, ilimy Y LOBELNAT 18 oxpose e
(hereinafter referred to as nmagenta) developrng uni t
rbatocand ucyaincliargedi hnftherchaygreg amieavigh aCpréte laser beam

devel oping unit 45C, all of which are di sposed around

thaoravel pRERY el@@ﬂﬁ)sﬁ{]ﬂc I%é&evﬁﬁ&% "%v@%ﬂm@l un$t with a

spanned over a plurality of bel t rollers and is

dPreloBrs foadeh dioredn syaaeaeaon iy clop (DR TaFont Blectrstati

unit such as a 5 notor (not shown) to nove at a

Buhgé anitoal 4 yviable spestk obyt beppphagochsddevelopt® ab the
a porti on rraki ng contact wth the phot oconduct or 10.

e R S e e R PR g R

expl ain onl y the Bk bl ack 10 devel opr ng unit 45K, and
conrfigatest toldvansdpr theuwines infages Yormed/ byatic: ds@lopang unit
the figure, the parts corresponding to those of the Bk

S&ieh oﬂdﬁf&ﬁlﬁg%ﬁtﬂlki b’f‘hﬁeﬂ’é Sﬁéf%oﬁi',’aﬂn%s{:he toner for

assigning Y | owi ng t e reference nunbers
sane as those of the Bk de@fel oping unjt 45K, and the

exprlaning slectrostatisvmagasmet the presntapyension agf @ egrrier
45C wi |l be omtted. The developing unit 45K is

Urvahighat: Wrhhgnetic 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, 1is

surrounded by charge roller 20 serving as the charging unit, exposing

unit 30, cleaning unit 60 having a cleaning blade, charge-eliminating

81




10

15

20

devel oper contai ner 42K for housing a high viscosity
and high density |iquid devel oper containing toner
particles and carrier solution conponents, punping
roller 43K which is arranged such that the | ower
portion thereof is soaked in the Iiquid devel oper
within the 20 devel oper container 42K and coating

Ihbero4ddeviapf 49 bl:fh%d chﬁr%@;%ﬁmiﬂ&&gw%ﬁp %d%léﬂﬂ%%lopmg

fron1the punping roller a thin layer so as

ted on the. devel g belt .41. The, coatin rQIIer
TR 10 eiofe y‘P ragsder, greraben; a0 Beruipg jag an
to the coating roI | er 44K from a source (not shown).

Beaeiroesliste teondéfegunaiilosr. sithe intefth&diale @raeefireimember
relating to this enbodi nent may have a configuration

by ' i.ts 45K
$05° FuREIER 10 p24PONE) RELARRNEE SRS u it d PO gured
shown in FIG 2. Next, operations of the copier
ebatdrien énam endlessdprmntn the dirdssictesuticatsd by mn arrow
FIG 1, the photoconductor 10 is rotated and driven

639 aBER dfna H@ﬁzedﬁﬁﬁzcédc%naé gah6edethdtysHdign)ar row while

bei ng uni form y Io charged by the charge roller 20,
and a eflec ht from the _ docunent is focused .
and pr% 0R 0 fscfzﬂ S BRI eEN®® a tradigler bias
by the exp03|ng unit 30 to forma latent electrostatic
rolhge fon apphrippotoaeansfeirobid®. tolnihe liat@hediate transfer
electrostatic i mage is devel oped by the devel oping 15
t.oner |nage as

Rt 5 L P ciae 18T Vo afRof Bpeflediersl Branster
l()jii\éell'o(i er fqrognelat S()Aflllrcgeallos‘é solgwn) In addition, cleanin it 90
, g uni

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 transferring sheet 100 serving as a final transfer member.
Corona charger 52 is 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 (hereinafter represented by C)
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fromthe surface of the developing belt 41 in a state
of a thin layer by making contact with the

phot oconductor in the devel oping area to nobve to the
area where the latent electrostatic i mage has been 20
formed on the photoconductor 10. The toner image
devel oped by the developing unit 40 is transferred

; ofy7t i nhe i { .
3B Pl P DU R B e LR S R R pine
toner image and the internedi ate transfer nenber 50
bpl ddry dsvelopang delt e ks spraaedoprts acpluradity of belt
col ors are superinposed to transfer an imge, this

PSRELS ar P ikepadi@erddtoeBENdPivein€8CahiObRAleskORERS f1P the
forma color image on the internediate transfer nenber

0. 5. The corpna.charger 52.is pl.aced.in.,a rotational
Ariestioro mRaEHb b ADCRHRT i SEHARSPER RENBORaOSHAR s a

order to provide charges to the superinposed toner
nnEge GQiott BRowad etoranoed eatt raansibetaneatier sainea speed of the
position that is downstream of the contact section of

d or.,10_an i nter i a transf e
hgﬁgggﬂgﬁgﬁggdqghaftloaissﬂ%gﬁ?eaﬁﬁgggghe&gghCgct&Tﬁl the
section of the internediate transfer nenber 50 and
phetaegoaxdatcéer 18g sheet 100. Then, the corona charger

52 provides a true electric charge to the toner inage

with t Bﬁl&ohlﬁﬁiﬂd‘uap&em‘bﬁmé Sudife s BARE ﬁ)c'oxﬁehﬁgvgfthtehgame

toner particles that formthe toner 1nage, and gives

a syufficient charge enough to enable an excellent 1
ComigRERioR, Y]:F?e?qlg%’élfgeP?Wﬁfﬂéﬁ’@eWﬂiﬁépl%ﬁ @rﬂlmé}%gi black
charged by the corona charger 52, the toner image is
teesiobtnig echifds5®)eend dot behert Hanslopinig MhishefUSYOA5M, and

which is carried in the direction iIndicated by

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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the arrow froma sheet feeder (not shown) by a
transfer bias of the transferring roller 80
(secondary transfer). Thereafter, the 20 transferring
sheet 100 to which the toner inmage has been
transferred is detached fromthe photoconductor 10 by
a detaching apparatus (not shown). Then, the

thanstaLItyNInaestveORidsSistd itk P¥o #hé iczsaﬁagl&wuer&m{ from

(not shown) and &jected fromthe detaching apparatus.
On the ?ther hand, after the transfer, the cleaning
Brif U0 \PehBYRE AN retrieves untransferred toner
particles fromthe photoconductor 10, and the charge
el i m nBeistled @npcoitligeraties showai th FIG: NQrgeopieemeliing to
5 phot oconductor 10 to prepare for the subsequent

rging. .The static friction coeffici.ent of the
PR R%odlepP LML, e i) PR B P, Jherel paeh color
0.6, nore preferably 0.3 to 0.5. The volune

developang euwits 1406 AOY EdVlateend dakshice amabeedi sround the
preferably several Qcmor nore and 103 Sam or | ess.

Yo b alctd N 90t e sAGwoI U BGr @si stance from sever al
amto 103 SL-cm charging og“the i nt er nedi at e

transfer nmenber jtself is prevented. It also prevents
unevenNexbnep@atignssel the sppierreiafag toddussanbodiment will
charge provided by charge-providing unit rarely

berdsasibed. t e FIG el nekk phetésanbiesr 1088hRRatdd and driven
addition, it is easier to apply a transfer bias for

S R LR T —.
limted, and those known in the art may be used.
ehxargdde D3t Hbeechange mdldrol2lwand a reflected light from the
document is focused and projected through an optical éystem (not
shown) by the exposing unit 30 to form a latent electrostatic image on
the photoconductor 10.

This latent electrostatic image is developéd 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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(1) Materials with high Young's noduli (tension
elasticity) 20 used as a single layer belt, which

i ncl ude pol ycarbonates (PC), polyvinylidene fluoride
(PVDF), polyal kyl ene terephthal ate (PAT), blend

mat eri al s of pol ycarbonates (PC) and pol yal kyl ene 86
terephthalate (PAT), and blend materials such as

#ycar Z:E{e@ l(%%g q%w%ﬁhgﬁg?%o&% %@Fu ggﬁ%yl ene(prlmary

copol mer (ETEE) and polyalkylene t erepht hal ate
trfer angahol Whenpdheeectoloropr {pur geloyalary| snersmposed to
terepht hal ate (PAT); and thernosetting polyi m des of

e Ter ol RGk a gl SRRE Slbﬂﬂ:esg h@sﬁeﬁéd’tGH efdrayséh | AY&i&se color
having high Young's noduli are 'small in their

deforrmt on a nst stress.durin e fornation
BT 102t ATPLdDaHE AR PRArT e LoPRTSe R TG0
is not easily caused when formng a color inmage. 10

(2) A Thebloeonsa chairgée 5Raygeaslabed inusieigitidial direction of the
above-noted belt having high Young's rmdul us as a

P Y B SRR S0 B AT L ELTERALS o e

The double or triple layer belt has a capabl i ty to
prpeampgsedntongefiseage on the letermehate tponsfeomember at a
line image that is caused by the 15 hardness of the

éb@ﬂi(ﬁl | %Hﬁf kel tdov&ﬁ’étr@aﬁ? | of Wi ¢Ha acéﬂa%‘;' VRlc¥ionOWof  the

oung' s nodul us which incorporates a rubber or an

HE R TR N R R AT AT
line inmage due to its softness. Additionally, by

mmkapgrese Widthe otodifi@t 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

is 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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20 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
nove of the belt. Therefore, it can reduce cost

wi t hout 87 the need of ribs and a device to prevent
the snaky nove. Conventionally, internediate transfer

bebt shbav dlesjeatapfidig tﬁemﬂa%ﬁiﬁgﬁbgaratus. On the other
pol ycar bonat es, polyim des, and the |ike, however, in
he regent .years | astic,belts in.which elastic .
B iF 3 Saaffer Fhe o it bRt O Yoo P, andopotrioves
are used. There are the follow ng problens on transfer

uhicmhsherrathgeBetgimgides dsom hkt photGebnduttmyds, ared the
typically formed with four colors of color toners.

calor. -] t r S . | ayer
s SRR Y i 0T R AN ] SR e
pass the primary transfer, in which the 10 toner |ayers
RPetegGondactey 19 te pagpare fonbhe suhsequant changing.

internmedi ate transfer belt and the secondary transfer

in whi Thet Bfatit Ofettids sdcThiiait @¢ {ROMtBPmedjate transfer
internedi ate transfer belt to the sheet, which

DAL PET a8 PACety PioceiDdt B TP oP Ttk do 0.5, The

phenonena such as dropouts of letters 15 and dropouts
vbluengeawsitance iofl theegasraedidik etandior aeauber 35N ferably
resin belts are too hard to be defornmed by the toner

ot hey ? 0 omps €5S..t he toner Layers. aned
%‘ﬁgr g?ogrze&gr%ﬁtogﬁ r%h%%@neirﬁa%gfcnfle?]i engs‘ aﬁéquo 51"99111]5 the
occur. Recently, the demands for printing full color
Yohoges resistantedtompeevsnsd sQofmptpai®sQetmashragangsel the
paper and paper having
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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concavoconvex or irregularities intentionally fornmed
thereon are increasing. However, with sheets of paper
havi ng | ow snoot hness, 88 gaps between the toner and

the sheet are likely to be forned at the tine of
transferring and therefore mss-transfers easily

occur. When the transfer pressure of secondary

LRI ELIRECHIO), S 4R1SBlok Obflfloridi | ARALASK ! Behylene
contact, the océul ation force of the toner |ayers

will 5 be_ higher, resulting_in dropouts of letters a
trizaflugserthydene Eph%lw&elbegﬂl@ @Se apbdpphicaghanates o),

following aim Elastic belts deformaccording to the

¢€1Aenk awﬁﬁfm@oéﬁﬁﬂéﬁ@ghaggmﬁér t (ETERZetandhayilpglkylene

| ow snoot hness at the transfer section. |In other

wor ds, . Sj nce stic,belts deform ac i ng,to l,ocal
Hesbinalit o GRS hBd gt brpateg, 207 | B9dL hafafiylene
wi t hout excessively increasing the transfer pressure

tgeiphshaldte (RAEY; dmgetlerswodditing polynpdesi df eatloon black
obtain transferred i mages having excellent uniformty

%qgg)gg&*ﬁn@nyrﬁgs%paﬁ 1o Plydrotd RS }1%.”?“55 Weh h?ﬁtnsgf’ggqondtg' are

aving a |l ow-surtace ana
the elastic belts, one or_ nore can_be selected 15
$mahh imshejrglaformasion pgaimst sisescdnpmgataage foxmativa and
resins (ETFE, PVDF), styrene resins (honopol ynmers and

£RP YA PRSP F1PCA Al Al ged X! BNEhAE 1BiPBddiktaRbiS iy reRebasily
such as pol ystyrene, ~ chl oropol ystyrene,

ol y-a-get hyl st.yrene,. styrene -butadi ene copol yner,
&#%ﬁg%gﬂ%ffmé BS s dB¥ Sy mer, styrene-vi nyl
acetate 20 copolynmer, styrene-maleic acid copol ymer
styren@)- Aadoyblat er trdplel Vagesrs bebit yisane-thet hbbve-noted belt
acryl ate copol yner, styrene-ethyl
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.

(3) A belt with a relatively low Young’s modulus which
incorporates a rubber or an elastomer. This belt has an 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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acryl ate copol ynmer, styrene-butyl acryl ate copol yner,
styrene-octyl 89 acryl ate copol yner, and
styrene-phenyl acryl ate copol yner), styrene
-nmet hacryl ate copol yners (styrene-nethyl nethacryl ate
copol ynmer, styrene-ethyl nethacryl ate copol yner,
styrene-phenyl nethacryl ate copolyner, and the |like),

s s 0 | at.e C styrene
ThERA T BHOTSE e 2 A EeE BB i, T
met hyl nethacrylate resin, butyl netbacrylate resin,
et hyl Caavgntipaallysi Antenmediader yteansfersibeltsrpdiaveed been
acrylic resins (silicone -nodified acrylic resin,
MtiB?i;in‘?gh Ridriee @8ink, "Pdlylch8FoR&as! 'ﬁblﬁhﬁ?dé“s, ARAYIRS like,
urethane resin, and the I'ike), vinyl chloride resin,

0 styrene-vinyl acetate cpopol ., Vinyl. .
BAPGHFhom, o | e5eBt Searsc BRRYMBPILs s Mitigh lpptig members

mal ei ¢ acid resin, phenol resin, epoxy resin,
pod yesidernnr aHi Inyeps| yresi @arpothareef hapeus@di nThere are the
pol yet hyl ene, pol ypropyl ene, pol ybut adi ene,

PR P80 1 5y BE e B BRSSO et

et hyl acryl ate copol yner, xylene resin and
polorimgeeunaye aypicadlyi foropol yanh deur esloms ofsdldy ehers. . In
pol yphenyl ene oxide resin, and the |ike. However, it

bie WU §hood tdiRk lta%r%TQQ%@f 3 & Buyeet4 hir&iheded! O Toner

t hose menti oned abovée. For the rubber and el astoner of
ihe elastic materi,als,. one or _20 nore can b% sel ect ed
FNSFEHE RIESSPrizRe I afuthey pasy the gppmary wapsferha which the
rubber, acrylic rubber, ethylene propyl ene rubber

{dI2M layeasr wrenitirhnkfhvéddifesm rilhbephdR)conductor to the

acrylonitril e-butadiene
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 tomer layers, they tend to
compress 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 Japanese paper and paper having

concavoconvex or irregularities intentionally formed thereon are

increasing. However, with sheets of paper having low smoothness,
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90 styrene natural rubber, isoprene rubber,
styrene-but adi ene rubber, butadi ene rubber,
et hyl ene- propyl ene rubber, ethyl ene-propyl ene
terpol ynmer, chl oroprene rubber, chl orosufonated
pol yet hyl ene, chlorinated pol yet hyl ene, urethane
rubber syndi otactic 5 1, 2-pol ybut adi ene,

gg mé%w@ﬁdfﬁ@ 16OP8hd Bhd ishRBE aled kl‘?ﬁ%y td Berfo fred at the

pol ysul furi zed rubber, polynorbo6rnen ru er

h dro enatg@ n|tr|I e.rubper, thernop Iastlc elastoner
E’é’ﬁ% dzap %Wygr%'ﬁ ther ‘éﬁ%%%s trﬁé‘ls seagsily occur. hen
el astomers, pol yvinyl chloride el astomers,
ploé )tkiaﬂﬁﬁéiil’rﬂ'e@bﬂﬁé offBeson @oty draridfe£lsactionBikSraised in order
pol yurea 10 elastoners pol yest er elastoners and

yorine r Ia nd_t:h
1 Y isRet B orafts A Rieupldlfdn (e o8 Phe HRARE Jhyete win
t hose nmenti oned above. Electric conductive agents for
bediighancesuljng tnelropants nbletters 4 desenbyd Iajbmveed,
and exanpl es thereof include carbon bl ack,
gr aphi ot IEHALPWHChSURR A THBKELE 2 Ck%las 1belts
the like; ectric conductive netal “oxides suc
tin oxide, titanium oxide, antinmny oxide, indiuym
defre assexding e the ipner lagers apdythe roughners pAthy sheet
indiumtin oxide (I TO, and the like. The netal

BEVORS M rthaste At GheN@Aneedsdtiotd PRI bilked *beds, since
such as 20 barium sul fate, magnesiumsilicate, calcium

CEN O A o 4 RGBS o ton
(?(?I?t\;it 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 acid copolymer, styrene-acrylate

copolymers (styrene-methyl acrylate copolymer, styrene-ethyl

acrylate copolymer, styrene-butyl acrylate copolymer, styrene-octyl
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Materials of the surface layer 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

| essened and the cleaning ability and secondary 5
transfer property are increased. For exanple, one or

i, R A EEh S A Y kBT A B,

that reduces surface energy and,  enhances | ubrication
stiErene mMethacritateesropolymers néstysapeunathyk ampefhacrylate
fluoride, titaniumdioxide, silicon carbide, or the

lcob8leRBr, D@t ib il -sPRYE el cBRdc M8t AldRy BRI Vely¥ene phenyl
powders or particles of different sizes may be

enpl.oyed, In addition, it Js pos .ibge to use a

rar ey latee corolymgy | Aed ubiter Idede plyrepgat chlogqmethyl
heat so that a fluorine rich layer is forned on the

st he aopbolymeesustyaeme-acerignitrsler edugbde tbpdhamer, and
nmet hod for producing the belt is not limted, and

r : hf of M: NO. ' I I
50D B ARl KR by PR Bt o
belt; spray application in which a liquid paint is
sioraledd txesinr nbaoyh Birydatdi pysiswg, notddiéfiedn anydike aresins
cylindrical nold is dipped into a solution of materi al

Wdidohermpaitied at?;lf&éicgl?esiiﬁj ealy1I0th 13RIt PERdiRCR vl £dhylic

material 1s Injectée et ween

resin, acrylic urethane resin, and 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, Kketone resin,
ethylene-ethylacrylate copolymer, xylene resin and polyvinylbutylal
resin, polyamide resin, modified polyphenylene oxide resin, and the
like. However, it is understood 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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i nner and outer nolds; and a nethod in which a
conpound is applied onto a cylindrical nold and the
compound i s vul cani zed and ground. 5 The nmethod i s not
limted to those nentioned above, and typically, an
elastic belt is produced in conbination of plural

nmet hods. Methods to prevent elongation of the elastic

behlerenahbdnl Hehhér, as6ptEns Giheka¥sfreMi-Blitd@iene rubber,
difficult to eIongate on which a 10 rubber layer is

|nc orat a material that rev
bREA GO SRS, (b deme BrapaiShe, qitkG | ke eRgaRuRylone
t he nethods are not particularly related with the
perpadgimern whidhaegerenkeor rubber,i adldorbsxifoprage@nt polyethylene,
el ongation of a core Iayer one or nore can be
i nc for

éﬁi(%?%%%d‘l chgg % ’as lég H}gje Si I&U%ae the
synthetic fibers such as polyester fibers, nylon
Libeplybutadiene, episdlerohpiyiol eubber isilkicene lpxhhsn fltorine

al cohol fibers, polyvinyl chloride fibers,

p@bm riyd1;,xgﬁnen£é& %bﬁerf pBI%fxfc)rbB?MHrﬁiﬁl?&e l:f)}tﬁ%rg%nated

pol yacet a bers pol yf’l uoroet hyl ene fibers, “phenol
fibers, d the like; ingrganic 20 fibers such as

BYTEISN Tuithats, thprmerlatids s elagomens tersh o pRbystyrene
i ke, netal fibers such as iron fi bers, copper

élaseomerangdieldfik eclazbomenrs} grdlghdnyin cm(ﬁﬁﬂm elastomers,
weave or thread can be used. It is 93 under st ood

ﬁgf l{fr%k)h%nt hatelagl,eozﬂg%ser ! a}')él AngidE eians]ttoxer(ljextso tho oslyurea

S)(m&lotactlc

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 (ITO), 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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A thread may be one or nore of filanments tw sted
together, and any ways of twisting and plying are
accepted such as single 5 twisting, multiple

tw sting, doubled yarn, and the like. Further, fibers
of different materials selected fromthe

above-descri bed group may be spun together. The

t hr eadpBrRAst bfatBE ReLIQ Us§er! ﬁr§u§g gy ‘EJ‘BI%revent
it is electrically conductive. th e other hand, t

weayve be o y .t cl udi knittin
Fonfamindtipa § t%%}%ﬁ@ﬂt Seits Y ansphehe papiic paterial
apply electric conductive treatnent. The production

madhtd reduéd ehe ararthey drictimof thartraewfar bglt kb rthia¢ toner
For exanple, there is a nethod in which a weave that

en. | ndr.iC e ts pl on
e R e, eRaled o SRiE S "85 e CoPEfife ol (Bisdgptary
it. Amother nmet hod uses a cylindrical weave being
titaypefer | propentyuade r ublreased. t hEox jdenmple,hane om omere of
side or on both sides of the core |ayer, coating

baMRaIrethahs, Jdy88idy, 'Jbo@;@v%@@fn eéﬂﬂptl?e 13k 62 dedl, and

mound helically'to a nold” or tRhe Iike in an arbitrary

and then a cpati is formed 20 thereon.
wnaf et?ﬁé’rt Pﬁ’&ﬁk&@%"fgﬁ mﬁg ist#taé regpces; sugfgge energy and
thicker, the elongation and contraction of the

sthfaces Hedeiesidar geclangs nfiyioBiheC adstn,a flifia€Ke OBomPpSund,
surface | ayer al though it depends on the hardness of
unt

athes Pt o, MR PRI BRg R Dl BB PE 485 like can be

|nages are el ongat ed
dispersed and wused. Alternatively, powders or particles of

different sizes may be employed. In addition, it is 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 liguid 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;

92




10

15

20

and contracted. Therefore, it is not preferred (about
1 mMmor 5 nore). (Tandem Type Col or | nmage Form ng
Appar at us) The present invention may al so be applied
to a color-image form ng apparatus of a tandem
system An enbodi nent of such a color-inmge form ng
apparatus of the tandem systemw || be 10 descri bed

bel ow. ;ifEohaR BN e @I APRACH ARG 2 RRP A RIS 'CHe%ween
roughly classified into direct transfer systens and

1nd|recé transfe ) )iéerrs In the direct transfer
RAGAT §"§ﬁ6\ﬁﬂ° transferring unit 2

transfers i mages on individual photoconductors 1
sequeni maéihod in avlsieed comipdurahspappbid doyntheeadylindrical
conveyor belt 3. 15 In the indirect transfer system as

sh FIG [ A tran fer in it 2
BRI sk opbo BT el 008 S af it
phot oconductors | to internmediate transfer nenber 4,

and sEbengathodrngiosr Hinnigednta those amsngianachabove, and

resulting images on the internediate transfer nenber

Adieaiibe shestasii B(ﬂt alsblﬁ’fdﬂuc-QHe ia0 Sc?ﬁﬂﬁ%ié’n of plural

transferring unit is formed In a transter conveyor
belg however, it may be in the formof a roller. The

eflst r ansf er system nust be provided with sheet 95
feeder 6 upstreamto the sequentially arrayed

phot ocHRIHEAST fpr@fventh@ldr@ﬁdﬁmidfaﬂﬁef@mﬁitf& belt include
apparatus T and fixing unit downst ream t her eof .

Tl et N APE P B R ot St o
di rection.

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 fibelrs, polyolefin fibers,
polyvinyl alcohol 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

93




10

15

20

5 On the other hand, in the indirect transfer system
the secondary transfer nechanism can be relatively
freely arranged, and the sheet feeder 6 and the
fixing unit 7 can be arranged above and/or bel ow the
tandem i mage form ng apparatus T. The apparatus of
the indirect transfer systemis advantageous in that

indek@teah ddierallyr ehhe whaveshéadals! Aré hﬁoﬁll{ﬁ%ed to those
transfer system the fixing unit 7 should be arranged

[ n|ty of the tandem i mage forn1ng appar at us
‘F%S{:]Bl Bﬁez\s}% hie- upsi zi ng of the apparatus in a sheet

transporting direction. There are di sadvantages in
t hat t Aetlshezat nisy beaonetord mawf 6f Cilentdntsbenibted igelher,
a smal | space between the fixing unit 7 and the

L S L g S R

an |npact speC|f|caIIy in a thick sheet, formed when
twasting, spultiples hwasting, douhledsyate andi the Jike. 7Famther,
by the difference between the 20 transporting speed of

Ehrrsheet diffaRdt! RABSEE1d NQuah d eokd Xﬁth awet déscribed
and the transportlng speed of the sheet by t

transfer .conve | t t he ot her hand i.n the
EFOIP GBEY BEQTRARTogyiim ThE toRRd may be Giated befbre use
sufficiently bend in a space between the fixing unit 7
amduchhe wtaantlent itnsgdetoriohllg coplarcaiws T. Thus, the
fixing unit 7 does not significantly affect the inmage

format O%nthé O%BI-S:F qxaq{]dt fe nweeaasv%nlsnasyt %tee(()jf %Eﬁ’z"i?ypé including
recent “years

plain knitting. It is naturally possible to use a combined weave to
apply' electric 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 1n 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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particularly, the attention has becone drawn from an
apparatus which enploys indirect transfer technique.
This type of col or el ectrophotographic apparatus, as
shown in FIG 4, photoconductor cleaning unit 8
renoves a residual toner 10 remmining on

phot oconductor 1 after a primary transfer to clean the

siibecs SfadkherPhid %0%99% Qhyby amheﬁgﬁaﬁ@ Jég}g nds on the

subsequent | nage ormng, and Internediate t
nit. 9. renoves a residual toner

er clganln ﬁﬁ
lhé‘?’fgiﬂﬁﬁﬁgo ithientedasidai laven r aMeraovereipbena thet ameunt of
secondary transfer to clean the surface of the 15

eldBF a6 alrel téafsicelon B eized tBBdinE ©P frth de@r aieh 8longated
subsequent |nage formng. Wth reference to the

h t ||
Bute8Rineilad | nfhPRIoES) b ke Bofapeiatd 1gog T mm or
provided with sheet 20 feeder table 200, scanner 300

wiired. i s nounted on the copier main body 100, and
autormtic docunent feeder (ADF) 400 arranged on the

K ' . nber 10
prafach B CObETRRAE FprhiBR A MBI he cont o1
of the copler mai n body 100. As shown in_an

i | | ust Theepreseaipinysntign anag, alspebe iappdiarkdpaa eolor-image

transfer nmenber 10 is spanned over three support

FOIh RIS abpardbus dfcth 18ndBsh k§stanrablam ‘éfmﬁ@dﬁﬁéﬂﬂ ofnfich a
nmoving in a clockwi se direction in the figure.

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

144 ”

1 sequentially ;co a sheet transported by sheet conveyor belt 3.
In the indirect tranmsfer system as shown 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 1is 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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In the illustrated exanple, on the left side of the
second support roller 15 of the three support
rollers, internediate transfer nmenber cleaning unit
17 is arranged, which is capable of renoving 10 a
residual toner remaining on the internedi ate transfer
menber 10 after inmage transfer. Above the

irBt @618 thps e bR B8 fidle dy@PRNARY £ %ﬁr‘?BBﬁ)cofrxid'&ttors 1 of
and second support rollers 14 and 15, yellow, cyan,

enta,, and black_.inmage-formng units 18 are arrayed
thepdatidest mage SRR dppactish 0 and” fixing “hni 7
internedi ate transfer nenber 10 to thereby constitute

dandestre amg ehé soofi ndllaephy disisdEthtafeoabdwtdubeFtke system
t he apparatus further includes exposing unit 21 above

the t em j_nage f.qor.m ng._appar at u Q0 _and_,.secondar.
PERRBIT PRGTRRE, 13 S PR e e PR R e Lapn.

10. 20 In the illustrated exanpl e, secondary

transf & ithg séher 2habdi nip  ther neditest atramefeessydten, the
i s spanned over between the two rollers 23 to

. bet een. ol lers i
S S SRtk T 31 Oy Bpelf el Pfed.

be pressed gainst the third, suppaort roller 16
aRdothmh shRet foeqen Bcind dhet fixing sinthdnpep boarpanged above
transfer the image on the internediate transfer

sRidber bOlawat aha stERlem5 ihﬁége_tQ’ohh@n%eWa}tu_s T. The
transferring unit 22, fixing unit whic I's configured

R DA BSGA ERAS PRt G BRER g
roller 27 is
can therefore be downsized.

In the direct transfer system, the fixing unit 7 should be
arranged in the viginity 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 unit 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

canveyor belt.
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pressed against fixing belt 26 which is formed in an

endl ess belt. The secondary transferring unit 22 is

al so capable of 10 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

di ffi chi thbathet hearskdentles yndiraos teinifeg sy@ténﬁ%hléaﬁleet
the capability of transporting the sheet. 15 The

a t 5 al so incl udes .
r g\egr g eﬁgggmgwﬂ?ﬁe lgle@oﬁﬁﬁ??/ bte%gﬁgflew‘f ﬁbx% pnsb 7 and
and the fixing unit 25 in parallel with the tandem
thﬁg@“ﬂbmn1ngaa©dbranug appardtes sSheeThuey dhsefix?Bgi snit 7
capabl e of reversing the sheet so as to formimages
aeemiola sigﬂﬁﬁcé}{tlwh%‘f&%eﬁ{%lﬁggé f6PMY% tich.made using

he col or “el ect rophot ogr aphi apparatus in the
foIIo nner Initially, a docunent is placed on
a docu ? Fﬁkeﬁh%oréﬁs@hé &&@Bﬁbtﬁboﬂ%cuﬁbnrewﬁédeYearS
400. 99 Alternatlvely the automati c docunent feeder

pabticalafgnete attentinthwNthdednt AGA% ©NMrant ¥H 3Gfparatus
glass 32 of the scanner 300, and the automatic

eeder 40 i s_cl.osed .to press t he docunent.
8&1 fsyl’?gméiﬁr%c Wf%ﬁ; 4§t shown), the
docurrent , b if any, placed on the automatic docunent
f eeder Thi0 tyse tofanslpord¢ledtraptatophepbiontpptirgt @ssadZhown
When the docunent is initially placed on the contact
Bl 3932, phHG BAWEE: gc%iﬂﬁl ?e%gvgg I Ve% df9al toner
f? secon 4

operate rst carriage carri age

ght is applied
remalmng on photoconductor 1 after a primary transfer to clean the

surface of the photoconductor 1 and prepare for subsequent image

forming, 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
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froma light source to the docunent, and reflected
light fromthe 10 docunent is further reflected toward
the second carriage 34 at the first carriage 33. The
reflected light is further reflected by a mrror of
the second carriage 34 and passes through
image-formng lens 35 into a read sensor 36 to

tzﬁﬁreﬁ@leé’seﬁght e 925 HBEA at VABNCAH RS SN IO ghsg $hafd body

switch (not shown), a“drive 15 notor (not s

ggﬁﬁtes and drives one of the support roIIers 14, 15
‘16 to thereby allow the residual two support

rollers to rotate following the rotation of the one

suppor tAg oshewnt oid heheblistratab! ¥xaeyieeyid hFIG. 5, the
internediate transfer nenber 10. Sinultaneously, the

IVId al formn uni .18 resetlvel r ot at

fahelihie FRASee MR al {Q i b EROSE oy, thge “toport
yellom1 magenta, and cyan nonochrone i mages on the
phHeoe orutd.onnd4d6 amdpeccapeble. of Wotdtingeandnmewing in a
intermedi ate transfer nmenber 10, the 100 npnochrone

icms@rcﬁré Hﬁth ald ﬁ,%hr@nSf erred to forma

conp05|te co i mage o he internediate transfer 10.

Separa mhen preSS|ng on, the start switch (not
shown) %*heel Hustealgs examples op idre ded ﬁ’éiéi‘jé& thasecond

200 is selectively rotated, 5 sheets are ejected from
eappokt mullel Al5eof CleslehreassRipes réfleks ﬁlt@@ﬁﬁ!dﬁ@é‘ kr48sfer

and are separated in a separatlon rol l'er 45 one

bssﬁgq%ﬂ%eggﬁﬁagﬁt? is arraanrgee g aﬂic'(ﬁlogsf ggpgxle 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-forming units 18 are arrayed in parallel in a
moving direction of the intermediate transfer member 10 to thereby
constitute tandem image 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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into a feeder path 48 in the copier main body 100 and
are bunped against a resist roller 49. 10

Al ternatively, pressing on the start switch rotates a
feeder roller 50 to eject sheets on a nanual bypass
tray 51, the sheets are separated one by one on a
separation roller 52 into a manual bypass feeder path

23cand qraHERadiRgal rgp | doer ¢4 e
re(s:,i sta%I Irer 49 inggr%?g%ez E)S/ngﬁllr%ingo%fs)l%(/) Wt %Ot}f-% pﬁ%SSEd
novenent .of conpositeﬁgﬁlor inaﬂe on the

he
ARAeRse dibs etthlf' fasypeertertder 186t shrowgbpshe dntermediate

sheet into between the internediate transfer menber

tthasfdrt heesbeon@ar 1o tiranst@r rihRy inmipe! 042.thandntdenediate
conposite color image is transferred onto the sheet

L.on, of t secondary .transferring unit 22 to
?%aex?sg%%; n?%%lfg%hlgo oEgo 30?6}6‘1;’/&1' mage. The sheet bearing
the transferred inage is transported by the secondary
t r ansf Blexitrig tinei se @1 daryottameféiningginini 22, 5xir g ubid which
applied with heat and pressure in the fixing unit 25

i~ s f or . C g 1 . ti
Y QUi MOmE F PRsrenes «ARA08s, b SIS Ahnged.
i%gc%ing roller 56 and is_stacked on output tray 57. _

eHFEEE VMY 18 KensHéute & nddedhat spufissveisiog byller 27 is
action of the 5 switch blade 55 into the sheet

peysiedledg st HNiIRg Bélerdd Rhich istHbAReRd 8 A0f8s hR1t.
the transfer position, followed by inmage formation on

the baﬁéﬁs%rg%%(l:@?% %{]qe%ﬁﬁiggﬁtrﬁg;he' sheet . beari ng ble of
i mages es Bk t4 1hrdi§gh Gapa
ejecting roller

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 unit 22 has the capability of
transporting the sheet.

The apparatus shown ig 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 sides of the sheet.

A copy is made using the color electfophotographic

apparatus in the following manner. Initially, a document is placed

on a document platen 30 of the automatic document feeder 400.
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56 onto the output tray 57. 10 Separately, the
internmedi ate transfer cleaning unit 17 renobves a
resi dual toner on the internediate transfer nenber 10
after image transfer for another image form ng
procedure by the tandeminmage form ng apparatus 20.
Herein, the resist roller 49 is typically grounded,

h%@l\étﬁitwélﬁr the 'a%téhx%‘h@%cﬁﬁhﬁ@h? fb@d@pm %qsbbaéned the

thereto for the renoval of paper dust of eet
t.he tandem i page, f or m ng appar at us s descri bed above,

deenmsmt; e PLacRd 0gudl COMesd g8 qfnthe sepnnes 300, and

exanple, as shown in FIG 6, speC| fically is provided
vhi huabarfie dovtide fi0fe ed@ r dELOPIORY d Wi preh, tHy do&ident.
transferring unit 62, photoconductor cl eani ng unit

phot ocon}g%har gs%gmgg%{ I(Bn gglglté %a ﬁogfé%yn% @ f{]q Emaent

schematic illustration show ng an exanple of the
pir anpsplared: on dde abtamatisr desemmentfentlepOPintEassported
cartridge for el ectrophotographic apparatuses 100 is

eﬁeautﬁ%dcdmta%t %1@@9@20”?@%&%@ HBL ¢ e’ 6 Y‘&iht?a°‘11§r Wflaced

phot oconduct or,” char ge 60 serving as
charge unit, photocondﬁctor cleanlng unit 63 serving

a8 il cepkasti BlpsinPE; thASWaRIEPAgsunmetiagely datyen to

as the developing unit all of which are detachably
operdtRdfik st thAfriagei 38 endebBoR@ Barsihg@S310 Tkl Ayplied

constitute a process cartridge.
from a light source to the document, and reflected light from the
document is 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 shown), 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 wunits 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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10 Exanple Hereinafter, the present invention will be
described in detail referring to specific exanples,

however, the present invention is not limted to the
di scl osed exanples. It should be noted that the units
15 represented by "part”, "parts", and "% below are

construed on the basis of "weight", nanely, as "part

BYoN®iHbine 1RAGes byraei@htient@ly bYraimhtcd ¥H! &B%m a
ot herwi se noted. (Eval uati on of Two- Conponent

Devel oper) ,20 .\Wen i mages. fornmed . with a two-conponent
AEVAOG D CRF AT A GEMENEMe Bt T A OFor r1 ¢
carrier having an average particle dianmeter of 35pm

coat edSephhatelg) Wilcanereesing bavilg saartl @ issier(@ge shown),
t hi ckness of 0.5gm was used, and 7 parts by wei ght of

r ed. nalajldyve, to, 100 part
BRE 0k B2 B0k 9r 6t UL Rellh LA P bOUTAR A oharen
each of color toners were uniformy mxed using a
sheetsaare siected fnpmcione ofnmailbiple wieedeo| ¢asugtbect4 in a
that the 5 contents therein could be stirred to charge

%Bﬁe? YAk BN ghd R _s%%)arhﬂ%% §RYa @’e%ﬁﬁ?io%lh g?lélr@% iot%?grone by

Preparation of Carrier re matéria

i cl 10 i ght average particle dianeter: 351i
ggéé[@%ggftf%ede \&Slg rfjeﬁ,\e/ﬂea%raresported by a transport rollrgr 47

into a feeder path 48 in the cop.ier main body 100 and are bumped
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 wunit 22 into the fixing unit 25, is
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Tol uene 450 parts Silicone resin SR2400 450 parts
(manuf actured by TORAY DOW CORNI NG CO., LTD.; 15
nonvol atile part 50% Am nosilane SH6020 10 parts
(rmanuf actured by TORAY DOW CORNI NG CO., LTD.) Carbon
bl ack 10 parts The coat materials stated above were

di spersed with a stirrer 20 for 10 mnutes to prepare

appliRldl REtBOhEAL Qthd Thiecedbi 9 (3R ¥xiAB uakd 251%0%6 the
mat er i aI wer e poured into a coater equipped with a

ot at bottom pl ate and t|rr|ngfans Wt hj
PRSI BB e SRS Fi RRTRETIOTS vy APV Phfmteh blade
coat the coating solution on the core material, and

6bhets efecteddiyednnejeeting roler G ahddd wiackRbA’ ¢ batpat tray
hours using an electric furnace to t hereby obtain the

B2 1 1DherEIRPELE the°shechl BbRERO REh kel vy Plsion of he

vessel equi pped with a stirrer and a thernoneter, 683
pitoh diladet &6, intopshe sshpekoriversenl 28oftuhs therein, is
sulfuric acid ester of nethacrylic acid ethylene

£ i o2eek Ch o h FLEM ’\me %ﬁ%fellopgﬁ@ﬂf@afblﬂsqveﬁy lﬁﬁ‘nﬁﬁage

Chemi cal Industrl es, , 166 parts of nethacr

cid, .110 parts of butyl acry a and | rt of .
ﬁ}ﬁ% 0k OgeF]é%l UItE%l S%?ﬁf-st%ﬁ?eaha@t bearing
3,800rpmfor 30 m nut es to

images on both sides thereof is 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 1mage forming apparatus 20.

Herein, the resist roller 49 is typically grounded, however, it
1s 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 wunit 63, and charge eliminating unit 64 around

drum-shaped photoconductor 40.
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obtain a white enul sion. The white enul sion was
heated, the tenperature in the systemwas raised to
75" C, and the reaction was 15 perforned for 4 hours.
Next, 30 parts of an aqueous solution of 1% anmoni um
per sul phate was further added, and the reaction

m xture was matured at 75'C for 6 hours to obtain an

Preus chdpedsd)on |iquid of a vinyl resin (copol yner
of nmethacrylic acid-butyl acryl ate-sodium salt of the

sul furie agj d ester of .netb l.ic acid 20 ethyl en

oxi de BiGact1® fosherAtianLUSHALPB s ingnh, A AmBe of the
average particle dianeter of the [particulate
phukesisonadtlideasidr ek pregeansinvehtioh 92Prvasssl¢@nthidge for
After drying a part of [Particul ate emul sion 11 105

he resi | as ransi tign
?Ie%ﬁre(?@ ng]% of &' rgg?% vvaEO(!g8 dsandpf'?tw% ghtW ith
aver age nol ecul ar wei ght was 130, 000. - Preparation
phofepeaslict oh ad eumpr4l sstivong Eranphe  phatorengba:tpar charge
of water, 83 parts of [Particulate enmulsion 11, 37

P@l‘l&ls e@f sé‘r\ﬁﬁg‘?‘e{% %‘éeeﬂéréé’ldﬁﬁogh%fzo&ﬁgi&tﬂ%g %t@&ﬁtng unit

|pheny ether = disulfonic acid
nuf actured b anyo Chem cal | ndystries, Ltd and
HAVLRE S B@W eaRigg, a1 herad g ODH}E Uit r@]eéel"’mg as
together to obtain a mlky liquid. This was taken as

e [dougopingphasie 4l of Wwhidhesdes detadloablVohesuhtdd to the
PoI yester - Production Exan'pl e 3 In a reaction vessel

pr 11t8£‘J engaﬂﬁl Body s%oa{]sd %] %retge tify anstl tgtreea process cartridge.

Example

Hereinafter, the present invention will be described in detail
referring to specific examples, 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 35pm coated with a silicone resin having an
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and a nitrogen inlet tube, 229 parts of bisphenol A

et hyl ene oxide 15 dinolar adduct, 529 parts of

bi sphenol A propyl ene oxide trinolar 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 nornmal pressure at 2300C

hPsragdthickne s 6f DIBim WeAS e, Wag | gﬁ}ﬂ;eﬁy RS Hf %gach of
under a reduced pressure of 10nmHg

t hen 44 us tr| 10t
OIE* Jnmbt tes e Boud Eeldit 5%39& Bataby meighb i aericr
performed at 180' C under normal pressure for 3 hours
and othteaicarfiepvambltheudarh b¥ccoler gohepolwest anifbimlyleixed
nol ecul ar wei ght polyester 11 had a nunber average

ngﬁg'e;uggggg&eiﬁof%ﬁ%[ aaco\rﬁ ant, gverag Sfine suc?rTEl} & the

I'ASS t Fanst t1on ernper
of 43 and, an acid value of 25. 5 - Synthesis of
5 qqetepﬁed:berelm@pyb%tber stirmrdbdacthorgeEtherpiodort tonexs and to
reacti on vessel equipped with a condenser tube, a

ﬁidrrgberprepgpgaqigye%l%}en inlet tube, 682 parts of
bi sphenol " A et hyl ene oxi de dinolar adduct, 81 parts

bi sphenol erne oxi de di nolar 10 adduct 283
@%PpérggoPé#QSF&WQB acid, 22 parts of anhydrous
trimellitic acid and 2 parts of dibutyl tin oxide were

pour et Cand nidierigleacti on was perfornmed under nornal
pressure at 230" C for 7 hours, and then the reaction

was fur?\gﬁrfgpﬁiégﬁgpw under a reduced pressure of

10nmHg “hours to obtain [internedi ate

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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15 polyester 11. [Internediate polyester 11 had a

nunber average nolecul ar wei ght of 2,200, a weight

aver age nol ecul ar wei ght of 9, 700, gl ass transition
tenperature (Tg) of 54'C, an acid value of 0.5, and
hydroxyl . value of 52 Next, in a reaction vesse

equi pped with a condenser, a stirrer, 20 and a

formiogemn iswielingullow 430 cpat tiheofecohbitrg isol@ioRdbRt ¢he core
pol yester 11, 89 parts of isophorondiisocyanate, and

[t f acetatne our ed t h o
A0ePAI sl L) %‘%F G miGBar G7HE ShaeiPEd, af Bpspytor 2
107 [ prepol yner [ Prepol ymer 11 had a free
hg@tﬁlaﬁm&awie@mc birnage ete%hbyeweuo@mm theSyntriesi s of
Ketimne - Production Exanple 5 5 Into a reaction
Eeaafjileequi pped with a stirrer and a thermometer, 170

parts of isophorone di am ne and 75 parts of met hyI
Qur and _the_reaction was

ket one, were
eé?’gg'l‘ g%‘%@‘? pne %th%%lﬁ?ntllﬁl@%t ain [ketimne

corrpound 11. The am ne value of [Kketim ne conpound 11

Resduktion Bxam@ent hesi s of Masterbatch (MB)- -
Production Exanple 6 To 1 200 parts of water, 540

arts on bl ac nufact b
begsa 180 FERBR ProGl CorRPoh “OTh s PRTH AL grihernometer,
9.51, and 1,100 parts of polyester resin mere added
G pariccdl wates HENSHSRS dER Gatineff et smkfdrieyadil BSthr of

M NI NG CO., LTD.),

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 1]. 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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then the m xture was kneaded at 130C for 1 hour using
two rollers, extrusion cooled and crushed with a

pul verizer to obtain [masterbatch 1]. - Preparation

of G| Phase - 20 Production Exanple 7 Into a vessel
equi pped with a stirrer and a thernoneter, 378 parts
of the [l ow nol ecul ar wei ght pol yester 11, 100 parts

ehdc:fyowﬁg ﬂh919§sm’a>ﬁhe ald s§4faRaltion %nfﬂé} {uf’ec gl‘éi ®f the

Wer e poure and t he tenperature was rai se
at 80' C f.or hour

W t.h stirrj, nt ai.n
Btitetes 8B nd he \hiBRE aRersse sgopalarovateht was 130,000,
[masterbatch 11 and 500 parts of ethyl acetate were
pPuepdramon of deyueessePhasnd m xed for 1 5 hour to
obt ai n [i niti al material solution 11. To a vessel,

jgitial material solution 11 were
%rr%%g erre %é?he carbon bl ack and the wax were
di sper sed three times using BEAD MLL (Utra Visco
M1, FeafPOparhiseef witew, MSxpao® of [ticulateentwsion 11, 37
conditi ons of liquid feed rate of 1kg/ hr, disc 10

h¥teust @r aBtinl a :
geads packed to é@%ﬁ%b?%@%ﬁedag@% Iérﬁ(%azei&[ Ph@n?flether

5% n of | ow nol ecul ar wei g
g’ﬁ‘@@ﬂér a@@-‘@gﬁﬁéf‘ m%ss&alﬂh@“‘éﬁ@pebsfedsanyo
twi ce using BEAD M LL under the above-noted conditions
€hentital Dnf{psigient EawbX agids porsa a8 dHlethWeacethidwere mlxed

concentration of 15 [pignent-wax dispersion 11 (130'C
zfn?& S%Qrﬂgdn%gees&ler o ogt/am 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

106




10

15

20

- Emul sification and Renoval of Sol vent - Production
Exanple 8 In a vessel, 749 parts of [ pignent-wax

di spersion 11, 115 parts of [prepolynmer 11, and 2.9
parts of [ketim ne conpound 11 were 20 poured and

m xed at 5,000 rpmfor 2 mnutes using a TK honom xer
(manuf actured by TOKUSHU Kl KA KOGYO CO., LTD.), then

FeZR paydseel 1].20Upaws mbRsa1dd eo@fgqlta%@ﬁesttertme had a

vessel and m xed in the 109 TK honmom xer "at™ a rotati on

d of 13,000 r r 25 m,nute obtain .
?ﬁ eL Y SLREFr 911@1 culpy sweraide) Oiq%gBBedam%g&t average
stirrer and a thernoneter, the [enulsion slurry 11
madequdnr etbighbef enid, si ghnsy tramyitidn wampirap et €k) & 43°C
to a solvent renoval treatnent at 30'C for 8 hours and

Cfor 7 hours to thereby obtain
zﬁ%fsﬂn?(éﬁoxﬁaqg aotfﬁ - Washing and Drying -

Pr oduct i on Exanple 9 ﬁwter filtering 100 parts of
19y sileesss ofi Intanmediate Medieesteeduced 10 pressure, the
followng treatnents were carried out: a) 100 parts of

PRIVEX IR RSS ef were added to the filter cake and
m xed 1n a TK honom xer (rotation speed 12, 000rpm for

es) and filtered, 100 parts_of a 10%

10 m
sodi u&‘%?d’ﬁ&ﬁ?@@ @sish Paﬁlwdewaala@dcwdqnf@rﬁ ef ) pldrer,
cake of a) and mixed in the TK honom xer (rotation

sk ed nifrdgR0 ik ftrbe3(BSU Puires Jofabidphichberedtupliale oxide
reduced pressure.
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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c) 100 parts of a 10% hydrochloric acid were added to
the filter cake of b) and m xed in the TK honom xer
(rotation speed 12,000rpmfor 10 m nutes) and
filtered. 20 d) 300 parts of ion exchange water were
added to the filter cake of ¢) and mxed in the TK
honmom xer (rotation speed 12,000rpmfor 10 m nutes),
dpdepdllyhrired ]t WiPeehSlynhs ey Lalt 8 Bedef i €.k
1?0 I?Flkrl ter (]:ake[ 1(:#)\6}\1@5 drielgdhlgﬁ g %#cﬁ%%&r r%lgji%gi (r:(;LnlCent of
(c)&Tr,g v, jat _450C for 48 hours. In a water solvent tank
B£8R 0r i de conpound (2) was dispersed at a
concentration of 1% by weight, the [filter cake 11 was
; Pyadbedist of Kbtimiateer sol vent and m xed such that the
content of the fluoride conmpound (2) was 0.09% by

Fﬁ.’gg Fti[)ﬁ!%géjlﬁﬁgdé% the toner base particles, to nake

uori compound (2) adhere on or bound to the
toner surface, and the mxture was dried in a
ci r cul Bringaaireagiiper vesseWsoqQuipgreddSwhichur 8. Stheert hevd a
dried m xture was sieved through a 10 sieve of 7511m

S bR r b L 1.
Ther eaf tegfh,% %pgg‘iﬁpb‘“}f‘-’bﬁ gé?(fbg%grr&@%g él%pZ?’tFi]a ditg of pethyl

and éﬁ&art of hydrophobized silica were m xed in
?&Né PR WEXe PRUrefbrany thepearion waneerforapmidat 50°C for

shows the physical properties of the obtained toner,

drid hitatrk et abtaws feeimidd udbi@ud®sUlt STAE LABnEOPSIve of
15 Exanple 2 A toner is produced in the sane manner as

ngé: ?&%IF(S% 086)3%@5"?%%:?-3; | uori de conpound (1) was
- Synthesis of Masterbatch (MB) - |
Production Example 6

To 1,200 parts of water, 540 parts of carbon black (Printex35,
manufactured by Degsa Co.)[DBP 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 Qil 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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conpound (2). Table 1 shows the physical properties of
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 ill such that the content of the nethanol was

305, iy 9L 9 Hart8B¢ et ReNacdtiee Wdtarh AfreR0 TRRLUAL E\%ﬁmgerature

made to adhére on the toner surface. Table 1 s

the physical_ properties of the obtained toner, and

Yo E1bed S Meth hiramns. gRaimiained ajr BOHe fov Rchours and
Exanple 4 < First Step > -- Preparation of D spersion

¢doled-toBQYIE e 1 hour.. . Next, 500 parts of [masterdéeh 11 and 500
butyl acrylate ............... 30g 10 Acrylic acid

patts of ethyl acetate’ yprd hopBi ST, Rgsole and mixed for 1

49 In a flask, a dispersion with the conponents stated
hbuv éo ohtxiedliattlatinsterisd gobatibn dtlher was di spersed to
a solution in which 15 6g of nonionic surfactant

o, o) R OR A RS Y SRS BB RE o 1) wer
LTk S R RS U N R,
wat er, the dispersion was emnul sified, and then
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 1I, 115 parts
of [prepolymer 1], 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 [aqueous phase 1] were added to the vessel and mixed in the
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50g of ion exchange water with 4g of anmoni um

persul fate added 20 thereto was poured to the

di spersion while slowy mxing the dispersion for 10

m nutes. The contents in the flask was subjected to a

ni trogen substitution process and then heated in an

oil bath while 112 stirring the contents in the flask

‘T‘Eé 'Honhf&ﬁn&ﬁ”ﬁ@ rALUESih %Jé%d GONBHS AP 1P #ihnﬁﬂgltes to
e enul sion polynerizati was cohti nu in e sane

condlt on for 5 hour Consequent |y, dispersion (1)

kﬁgﬂﬁuﬁhﬁhpgy -having an average particle
dlaneter of 155nm a glass 5 transition tenperature of

59' C, Bhth aevsélhudy R BIRtHDA ARty anWeh AMertd¥idet@l, the

12,000 dispersed therein was prepared. -- Preparation
Do SRE O PR BRI, thi emuliic sy Tl sbjected
Acrylic aC|d ..................... 8g In a flask, a

th apelveminrembhial heeaterpunen 86°Ctfar &dhahey andnibesdnertdred
di ssol ved each ot her was dispersed to a solution in

R e A e E

12g of anionjc surfact ant (Neogen SC, 15 manuf actured
by ashiingindbgynase yaku Co., Ltd.) were dissolved in
550g of ion exchange water, the di spersi on was

Pm{i&dﬁd@@;m@ﬂe@en 509 of ion exchange water with
3g of anm)nl um persulfate added thereto was poured to

10 riofEE BIHRPEOHIRREEE of (dHEbFroicn Sugns Eﬁ%@é@@agﬁéced
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 c)

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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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 70'C, and
the emul sion pol ynerizati on was continued in 113 the
same condition for 5 hours. Consequently, dispersion
(2) with resin particles having an average particle

di anmet e . i fo
553G, Eeeer GeRol Fadliil i hakhldilhg BIPRLOLLRE g0 for
gg , 000 di spersed therein was prepared. ,5 --

%t ion of Colorant Dispersion (1) -- Carbon bl ack
..................... 50g (Mogal L" manufactured by

Cabot GerapwateNaolwtitCtaik b RiIkh a fluoride -comporthd (2) was
(Noni pol 400; manufactured by Sanyo Chem ca

l.bndustries, lo Ltd l on nge er ...
U5 A B omsDnerRiraeidH of 136 30e welRhe gt littor cake 1] was
di ssol ved, and dispersed for 10 mnutes using a

hddedecoi the wWatar stlvkak aitd mixednafiel tilbragdtliey content of the
| KA-VWERKE GVBH & Co., KG to thereby prepare 15

AoRIRNEorlpBRRHNA whd . d% Ty Wb RE 3tatbER L0 M RoREN base
aving an “average particle di amefer o nm
di spersed therein. -- Preparation of Rel easing Agent
prepeles; éa pake the fuaridewgampound (2) adhere on or baoyl to
(HNPO190 (rnelting point: 85 C, manufactured by N PPON
28k B diQePace LdAl khe 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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Cationic surfactant ............ 5g (Sani zol B50;
manuf act ured by KAO CORPORATION) 114 |on exchange
water ............ 200g The conponents stated above
were heated and di spersed using a honogeni zer
(Utratal ax T50, manufactured by | KA-WERKE GVBH &
Co-, KG and then further dispersed using a pressure

ShEEthap thiPoriteRP BToe ﬁféthtaﬁol wse@mwm%p% ht, and then

releaS|ng agent dlsper5|on (1) w rel"easi hg agent
ﬂ? [ 1? aver a article dianet gg of 550nm

rfg LEGet FRIFR Hn was; At'PoAGETE R dheateper surface.
Particles - Dispersion (1) ..................... 120g
Tablespehsmanti2physical properties of the ob8fige@oiode@Nind Table
di spersion (1) ......... 30g Rel easi ng agent di spersion

[ surfact ) T 1.5¢
%éanl zoﬁ%%B% u?r%nu ureafE)lyl/ CO?POR’ATIO\l) 15 1n a

round stainl ess st eel flask, the conponents stated
Bravwlevlere ni xed and di spersed each other using a
honogeni zer (U tratal ax T50, nmanufactured by

& KAy GVBH & Co., KG and then the contents in
the flask were heated in a heating oil bath while

s rring,. the contents jn the heating oil bath until

gePg E‘P&thr]élsd’ferﬂ%‘ ‘tontents was 48C. The

contents were mai ntai ned at 48C for 30 minutes, and

then tSwreast.ent s..were..observegodsi ng an opti cal

n butyl acrylate ............... 30g
Acrylic acid ....c.cooovvinnannai. 8g
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 (Nomnipol 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 thé flask was subjected to

a nifrogen substitution process and then heated in an oil bath while
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m croscope. As a result of the observation, it was
ascertained that 115 fl occul ated particles having an
average particle dianeter of around 5pm (vol une:

95cnB) had been fornmed. < Second Step > -- Preparation

of Adhesion Particles - 5 To the stainless steel

flask, 60g of the dispersion (1) being a re sin-
SFiRkiRgN I the TcoRBe PR’ tihCltRe JFSRE! SIAM VB Sk e}f‘a@l‘il%edof the
The volunme of the resin particles contained in the

di spersi on was 5¢cnB. . The tenperature of the . .
ﬁ%%‘[%ﬂﬁa VR § gég@haﬁﬁﬁlﬁa@gé‘@lﬁ)a ymegpgatigmavas continued in
tenperature was mai ntained for 1 hour. 10 < Third Step
thd hame toonditiont firnbehsund.eeCohbeplentdy disprrben €1) with
surfactant (Neogen SC, manufactured by Daiichi Kogyo

i . dded h ' |
PRI e bt R e AT B S

heated to 105C while continuously stirring the
tomseies tomperaturemefnbfYeseald andeigle toompegat modecular
was mai ntained for 3 hours. Then, after cooling the

: t [
) T 00 Wb onBp G lima) naBoP g, p

t, the reacfant produgt was subjected.to a surface
%?Q%@é?ﬁ‘@ﬁ‘toﬁc}hl%?%’coé‘r&édfh such that the fluoride
compound (2) was nade to adhere on the toner surface
with t$ereast.ent..of..Lhe.f].uoriggeg conpound (2) being

0.09% by weight relative to the toner base

n butyl acrylate ............... 120g

Acrylic acid .......cveunnenenn ... 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 12¢g 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 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 oil bath while
stirring the contents in the flask until the temperature of the

contents was 70°C, and the emulsior polymerization was continued in
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116 particles. Then, the reactant product was dried in
a circulating air drier at 45 C for 48 hours. The

dri ed product was sieved through a sieve of 75pm nmesh
to thereby obtain toner base particles. < Fifth Step >
5 Then, 100 parts of the toner base particles and 1
part of hydrophobized silica were m xed i n HENSCHEL

e ERhe &Qi(ﬁtlﬂnafort 8NBburs’ abbSn%etfllﬂ@ﬂ\ﬁ%;EFSéﬁgtfﬁ)inc ®) with

properties of the obtained toner and

the evaluation results of the tagner. nmple, 5 10 In a
FeB R eégtéwlearﬁnpa‘éer%et Haatle@n@@ﬂ%etertqﬁb%ran a glass

stirrer, and a nitrogen inlet tube, 724 parts of

tns&;ﬁmanl témelchytere ofX5BEC, did! ar wa tave#4 Be PRIdlScular
of |sophthaI|c acid, and 2 parts of dibutyl tin oxide

ER R R A e M

mas further 15 perforned under a reduced pressure of
TOfreg resionseihEiglorant Pispersisn (Ahd t he reactant was
cool ed down to 160'C. Then, 32 parts of phthalic acid
anhydr ggdep e headdded to the r ant, and the reaction
was perforned for 2 hours. "Next” the reactant was

cool ed and t hen reacted ith 188 parts of

i sopho Léo%ﬁﬁ@tqrﬁdebihﬂa te for 2 hours

to thereby obtain isocyanate - cont ai ning prepol ymer

(1). Neshiornd6 éupfidtanef..t.he i.sggyanate -containing
prepolymer (1) 117

(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 ..................... b0g

(HINP0190 (melting point: 85°C; manufactured by NIPPON
SEIRO CO., LTD.)

Cationic surfactant ............ 5g

(Sanizol B50; manufactured by KAO CORPORATION)
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was reacted with 14 parts of isophorone diam ne at
50'C for 2 hours to thereby obtain urea-nodified

pol yester (1) having a wei ght average nolecul ar

wei ght of 64,000. Simlarly to the above, 724 parts of
bi sphenol A ethyl ene oxi de dinol ar adduct, 138 parts
of terephthalic 5 acid, and 138 parts of isophthalic

aci d wesiteROhYeONdRRERd, al. 23006y for 6 hours, and the
reacti on was performed under reduced pressure of

10mHg. to 15mHg for 5 hours to thereby obtain .
unnodi Tﬁl@&onbmwéﬁak%f ahave Lo lb%aedn%m@émmrsed using

wei ght of 2,300, a hydroxyl value of 55, and an acid

¥ dloweogdnizer (Ultkatdla®0D50amiah wdhcarredt by [KacWRRKHAVEMBH
(1:1) m xed solvent, 200 parts of the urea-nodified

BCYRKED 4 o0 Sthe@iibaiod Rink B PebstfS cioction tvve

et hyl acetate/MEK solution of toner binder (1). To a
hemogepirorcs therehyi prepd roi nele asiograsmeedispabsipna1) with a
stirrer, 15 and a thernoneter, 942 parts of water, 58

RALLS YOINA R B X | i er fel
AT R Cpahe o SpEE, PARRRR SrhcidR® gl S80nm
TD.) re poured, and 1,000 parts of the ethyl

BeEted WEsCedB] uti on of toner binder (1) were added to

the reaction vessel and dispersed with stirring. The

+ deghahtiod off Flobeuld@edirmeidéon was raised to 98'C to
renove the organic solvent, and the dispersion was

cool ed~and filtered to be sepa g@ed fromwater,

washe ,ISpfﬁaloa]rﬁgd"t'O"t'he'rebyIti) @i n toner binder (1)
of the present invention. 118 The toner binder (1) had
a Tg dpispeegiona(2Fi.l...of..1230C,. aBfiga Tg' of

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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1320C. A toner was prepared using 100 parts of the
toner binder (1), 7 parts of glycerine tribehenate,
and 4 parts of cyanine blue KRO 5 (manufactured by
Sanyo Col or Works, LTD.) in accordance with the
followi ng nethod. First, the conponents stated above
were prelimnarily m xed using a Henschel, m xer

ﬂE&@gﬁte%ﬁﬁﬂEéj e inBYaM dwith oM ﬁgﬁltﬁ@k&’ﬂﬁ'm&eg 3f @B8und

t hen kne a two-axis kneader

L‘Wgt i e%éﬂb ma LTE‘?/’%%P?&Ed u3|t ES laoSEB:?gggl C

| et pul veri zer | abo-jet (manufactured by N ppon
Rréneond StepManuf act uring Co., Ltd) and then classified
inaairflowclassifier (MDS-1, manufactured by

N'Iplpe Q’t PE%%"%A&?Q%Q? ﬁgﬁu%ng Co Ltd). Then, in

er sol'ven Pch the fluoride conpound
(2) i s had been dispersed, the fluoride conpound SZ)
was nmade the stamelees giieel lﬁ'@sﬂio@g efithacdisparsdonhd) being a

product was dried in a circulating air drier at 45 C

Ifé%'indc%nlﬂgﬁﬁﬁ Hirh, p;ﬁjﬂﬁlé’r@gg%ﬁ'm S v§é§vﬁgwq§]r9&39d 2 The

sieve of immesh to thereby obtain toner” base

rticles. Thereafter 100 parts_of the toner base
WQW-‘?‘%I@S laﬁdrq%awrté@leﬁy%m&ah%dzw the| dispezsiope(d) was
m xed in HENSCHEL M XER to obtain a toner. Table |
25aus  The Rhyséealurdofngl hestidk s AMt arla@eﬁﬂ;@dl% 50°C

and Tabl e 2 shovvs the evaluation results of
n , e g'e]h%pgl)'( ARe WE?S maFl)(r)llt 1nedRF {]h%z.lr.
< 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 steei 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 vs-ras 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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To a separable flask equipped with a stirrer, a
thernoneter, a N2 inlet tube, and a condenser tube,
378.4g of | ow nol ecul e bisphenol 5 A epoxy resin
(nunber average nol ecul ar wei ght: around 360), 86.0g
of hi gh-nol ecul e bi sphenol A epoxy resin (nunber
average nol ecular weight: around 2,700), 191.0g of a

ghetivieisdy ITHSTPMHENsb £fta Bt SRoARRE Whas RV EENE cﬁ)éiuijﬁ:ing air

adduct [in General Expression (1), n + m approx.

1], 4.59 o i sphen F, .70. 1g .of p-cunyl phenol ,
ﬁﬁl&]fz%ibégo? fgyﬁfe‘%gou mﬂls %@gd?mﬂf‘ﬂ@t e Elexedr ehrpugh a
the contents was raised to 70C to 100C in a N2
sieve Syfl i an MediB3g thérdbyt bbtiinchneridecwretrdeed to
the contents, and the tenperature of the contents was
Luf. ised to 160C, and water was added to the
cgﬁkgﬁ géﬁhder reduced pressure 15 to make water and
xyl ene bubbled to thereby renove water, xylene, other
vol t ai Thesnpdiemagts arfdthel tamegobaeeat padiiclbs eand 1 part of
conponents from the contents in the flask. The
EPBHobibéd iBed visls WE%Ed Rel HEKkeadrT & t btk
tgnﬁgggtdre of %SOC for 6 hours to gﬁﬂourgﬂ?%igﬂérgggun a
obtain 00g of a polyol resin having a M1 of 3,800,
tonggy 3@?‘% 3 9!2“!9 fﬁlq\/p%aﬁlf@impeat@équem%gbp@mﬂd tgner,
109C, a Tg of 58C, and an epoxy equivalent ratio of

2] Table2 stuves (ROkyaludtesh Redilts lof thBGoner.
pol yneri zation reaction, the reaction conditions were

BONLT (i(Ie I5ed such 120 that nonomer conponents remai ned

i'n e contents. The polyoxy alkylene parts having

mai n chai ns were determ ned by neans of NWR

spect rlmretreaction vessel equipped with a condenser tube, a stirrer,

and a nitrogen inlet tube, 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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(Producti-on of Toner) 5 Water 1,000 parts

Pht hal ocyani ne green-contai ni ng water cake (solids
concentration of 30% 200 parts Carbon black (MA 60,
manuf actured by M tsubishi Chem cal Corporation) 540
parts 10 Polyol resin 1 1,200 parts The initia
materials stated above were m xed in HENSCHEL M XER

! . \ re i |
msobée?étedawﬁhxliﬂ&faﬂté‘t& 40 B0t BIaiise LRTHO P tﬁﬁ«:ﬁ hours

m xture was Kneaded using two rollers wt
roller surface tenperaiure set at ,1100C. for 30
k9 haeERbY @ Y%las?liﬁ?%@lléad yq@ear(ai ing prwaight average

pul veri zer to thereby obtain a nasterbatch pignent.
Bollyohlaresieight LI06HA00s THEniheMe tootlad avasterisat ¢ards of
parts Charge controlling agent (Bontron E-84,

Hu b O.jgnt ;Chem cal ;1 nd ies, Lid. . )
B A Rt Plone PBE, oG Aanct Bl pfges,f fipdeohitBatic
830C, viscosity: 280nPa-s (9000) 5 parts The
perderdnd 938 parts ebisophibalicraciddwiere aolyocerdensadeat 230°C
and 121 kneaded twice using a two-roller mll to nake

tdies kipade d IPLRE ir@hétioﬁlx%ék' 'e‘%%ﬁﬂ?h etﬂlde-;hféﬁl%clﬁlagp ressure

extrusion cool ed materials re pulverized w

col lisi plate type jet m Il pulverizer (1-type mll,
AR @ B%nﬁwﬂ doPriz attsc taveiheraky wehtagn ganmodified
Ltd.) and

polyester (a) having a peak molecular weight of 2,300, a hydroxy!l

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(; a reaction vessel equipped with a condenser tube, a stirrer,
and a thermometer, 8942 parts of water, 58 parts of a 10% hydroxy
apatite suspension (Supertite 10, manufactured by Nipp0£1 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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5 then classified using a swirling flow w nd-driven
classifier (DS classifier, manufactured by N ppon
Pneumatic Manufacturing Co., Ltd.) to thereby obtain
bl ack-col ored particles. Then, 100 parts of the
colored particles, 0.5 parts of fluoride conmpound (2)
were mixed in a Qmixer to nake the fluoride conpound
e tbxadvondau(f)anga HfTS e H6>¢ oner, hgspopart éﬁhez?-Tg’ of
The toner was sieved through a sieve %f 75pm ‘mesh to
3g%g¢n toner base particles. Then, 100 parts of the

er- base particles, and 1 part of hydrophobi zed
silica were mxed in HENSCHEL M XER to thereby obtain
a t oneA tohallvead pebeaved beingohgs ipeaks pf opetbhesbiiddih@), 7
obt ai ned toner, and Table 2 shows the 15 eval uation

t he toner, Copparatdve Exanple 1 A toner
GAEEL 7 Bk’ FRE-LsRRIR E AT i ke scro
except that the surface treatnent with the fluoride
Coapafimetureyl hpSanye Cober Wortkse MEBNi iy aapardimgengith the

step. The toner was evaluated. 20 Table 1 shows the

RV G RIAR8AL T espRbt t hﬁl@%@fﬂ?ﬁéﬂﬁé@%‘ﬁ%%&ﬁ%ﬁd ANE were

2 shows the evaluation results o
le 2 122 A toner was produced in the

Conpar.atiye Exa \

gaﬁmﬁ’aﬁ mgixed, using3) glepschel saiger: N 1PRe mapufactured
of the fluoride conpound used relative to the toner
basklipaiit Miike Wakokhaged 48dOtRaY01byeaRIdR}ith Thetwo-axis
toner was evaluated. Table 1 shows the physica

BAGRBDL! B0 PLADCof R AR 1GFmcAtE FBDS 2:0081°

kneaded components were finely pulverized using a supersonic jet

pulverizer  labo-jet (manufactured by Nippon Pneumatic

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 75pm 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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Conparative Exanple 3 A toner was produced in the sane
manner as in Exanple 1 except that the anount of the
fluoride conpound used relative to the toner base
particles was changed to 0. 3% by wei ght. The toner was
| o evaluated. Table 1 shows the physical properties of
the obtained toner, and Table 2 shows the eval uation
mgéﬁh?ﬁagf the toner. (Evaluation Itens) 1) Particle
Di aneter The particle dianmeter of each of the toners

S Eﬁqéyned by 15 neans of a particle sizer with an
iﬁ@l’y rEESitdret er of 10011m Coulter Counter TAI

manuf actured by Coulter Electronics Ltd. The vol une

aver ag&opaktpatabldifbsk equiithd RethundefreaV 8388 mometer, a
particle dianmeter of each of the toners were

_ of eac ..
DFOIGE LB Sl GG Sl sl Ty SRl bisphenol

circularity E of each of the toners can be neasured
Byepessngesin ndhber paerigt enolergbannalgheraferind 360)) 86.0g
123 (manuf actured by SYSMEX Corp.). Specifically, in a

4F 35 m Rk Blop 14 ok, W P90 1

agent , preferabl 0.3m of al kyl benzenesul fonate was
HEasat: %ﬁ&nﬂuf%ﬁ'ﬂﬁ?: E9besrin dishiidHecom peard of bagphenol A

sanpl e was added. The suspension with the sanple

propAesebxideadducyiih desReiBEYphOEsidRMI P HZmMappirsR. 2.1],
by nmeans of an

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 therel;y
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 controlled such
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ul trasoni c di spersion apparatus so that the
concentration of the dispersion |iquid was approx.
5,000 pieces/pL. The average circularity of toner was
obt ai ned by neasuring the toner shape and 10 the toner
particle distribution through the use of the flow
particle 1imge analyzer. 3) Crcularity SF-1 and SF-2

RAPNMDHoRIRC ' 15 f t aimed
e

gl d em ssi 2323( .15 scanni ﬂg, el ectron m croscope

/ ¢ RERtT JAVIRE I RHERAHY Weked detempinpgl thye means of
i mges, 300 images were sanpled at random and the

INTd@e spadieoitetéon was introduced to an i mage anal yzer
(Luzex Ap, manufactured by N RECO Cor porati on)

IO -an bt erf\ace to thereby anal yze and determ ne
thgléo%l?é}cl:%lf kﬁ)?egF-l and SF2. 20 4) Fixing Property A
printer, imagio Neo 450, manufactured by R coh Co.,

Ltd. Waterenodel ed so as to bbOPAgedten belt-fixing

nmet hod. A solid image 124 was output on transferring
sheet s ap ! pe upl.L.gat or .
o nt ;g AR B0 BreRR Lo R AnRRE crat b E bR O solids
manuf actured b Fg'coh Co., Ltd.) with a toner adhesion
g%%ﬁﬁtrg$10nyfc§}/% CV2 + 0.1 My/ & pae each of the
toners were evaluated with 5 respect to fixing

proper Cerbdheplhbki MAL 85! nv@asuREARIATBY Mitdubi¥B{ YiKEmical
the tenmperature of the fixing belt, and the upper

imt tenperature at which no hot-offset had occurred
Rl e Che LR

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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upper limt fixing tenperature. The lower limt fixing
tenperature was neasured using heavy paper. A fixing
roll tenperature at which o the residual ratio of the
i mage density after patting the surface of the
obtained fixed image with a pat had been 70% or nore
was taken as the lower |limt fixing tenperature. The

URRedeH! tHike fds’ih@ G tWBREAA MIB toSmA%kS! 11RIKhP2088a 19t ials
or nor e, an the lower Iimt fixing tenperature is

ired to 1400 or less. 15 5) Ceanjng Abilit
f@mﬁﬁt ﬁEI? dng 1§beeheéh% eétlfle?éf’ﬂuéﬁool%ﬁem?é}ﬂ@{s were
transfer remai ni ng on the phot oconduct or whi ch had

gabectibedwgbha cbHivibnplasé appuaet thAhphevédded ¢I-@ype mill,
whi t e paper sheet using a scotch tape (manufactured

b o, 3, NilebBo R rF o8 Mtk Loo 1) and

reflection densitoneter RD514). A toner which had a
then eclkassfiedh wsibigect | owindiorssi flgwf momd-dHatnotlddsifier (DS
bl ank portion of the paper being I ess than 0.005 was

él%%sﬁ’ﬂﬁl U@aﬁ@tfﬁ'@hﬂedabiroﬁgggmi PReAAk e g{é[fafn%rfﬁgﬁﬁ'mg Co.,

t ereof bei ng 0. 005 0 was eval uat

0 ch had, a dlfference t hereof = being 0.011 to
i?t‘g; %xﬁémabwnaé ack-gpkorad t pawdiclopi c'ﬂi‘%ﬁad 10 parts of

di fference t hereof being nore than 0.02 was eval uated

tise Bulobed)patchialge 0S5 phirks by fﬁbrﬁi/@béhﬁbbﬁﬂd%tv?é'ﬂe mixed in
I PSi O Col or 8100 manufactured-by Ricoh Co., Ltd

RSB BB PO 0E20 d Be e
on charge
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 tomer, and Table 2 shows the
evaluation results of the toner.
Comparative 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
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stability of each of the toners. Using each of the
obt ai ned toners, 10 10,000 sheets of a 5% i nage- area
ratio chart were consecutively output to perform an
out put durability test. The change in charged anount
at that tinme was evaluated. Specifically, 1g of the
devel oper was wei ghed, and the change in charged

amount AvasnélewalsTh Rt ddd iR W 04 & "Bl A% tiﬁnﬁ%gmoprle 1,

whi ch had a change i n charged anount iIs being 5pc

| ess eval uated as_A toner which had a_change in
EREFRe %%@h@ﬂb@f%of@a%%&%ﬁ? cemppandpsed Felafine to the
B; and a toner which had a change in charged anount

beneg base patrtialesl®Wak ohginged telAVaLgOwaicHe. Thd 18EEr was
Density 20 A copier, imagi o Neo 450 manufactured by

' e renpdel ed so,as to be belt . fixj
PRy ile Lot o ol Raggrpies"SF e’ Shfitned
transferring sheets of regul ar paper (duplicator

prnen, iamgl Talbleph pbews 200, evad natiant rasedtsoyf fiectimedo.

Ltd.) with a toner adhesion anount of 0.4ng/cn2 0.1
@glnpj?g 'gﬁ&g nsity was evaluated by neans of

X-Ri em(t%‘ltalﬁgkacture;% by X-Rite Inc.). A toner which

had an i mage density of 1.4 or nore was eval uated as

A, anddatemFewassorgiugedniy the samgemdaniart gs |ias Example 1
1.4 was evaluated as B. 8) Inmage Granularity and | nmage

Shedpngeest 16 AgouiSi 67 (lod o310 compebadt HEEH rBMa R 9 the
Co., Ltd., which had been renodel ed and tuned so as

udenhassdrem el Loless, Hoing gpLod, o phopgoraphic,

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 TAIIl manufactured by Coulfer 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 tomers can be

measured by means of a flow particle image analyzer FPIA-1000
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io the image granularity degree and the image
shar pness degree of each of the obtained toners were
visual |y checked and eval uated. The results of image
granularity and i nmage sharpness of obtained toners
were ranked in order of excellence as A, B, C, and D
A toner ranked as A had an inmmge granularity degree

e RY,
T By RN PR PRap 7D, TRoe RO o BB, t6 120m)
B.had, an i mage. granul arity_degree and an | nage
Qﬁa?’ﬁﬁ"é"ss‘ndevgﬁ’ég‘ IBRHE sioligs Weliﬁod}réhn@w%ﬁmgewved, a
obtained in offset printing; a toner ranked as C had
aarfaveget grasul ari tdisgessiog anggent, i NpgefeyBBIPNEIBE3m]  of
degree being substantially poorer than those obtained

fset 20.printing; a toner.ranked as ad an
bR rndruRint i A0, SR HiBBeS rudnds &% 0t the
degree being equivalent to those of images obtained
meassomemenit osathpld ecas epldedo grBlphysuspadsione witls whes sample
are 127 fairly poor. 9) G ound Fogging Using |IPSi O

; : c a

Rt 3T SHofan kRS RSP 15 SOR10E, 2 phbflpos WM TEGE an
5 fixing nmethod under conditions of a tenperature of
ylrasomig SISNpTSiAn \2RPFArEYs sadthal ddecgencontrakion of the
obt ai ned toners, 10,000 sheets of a 5% i mage-area
dRfpepsiohar liquRl ewe@nsespid=y el5/000t RHbedsPuPer f OTHY  8fverage
out put durability test. The degrees of toner fogging

at the. grpunds of the transferring sheets after

el PEoR SFoenFas PBtATEY U ABATRIpE, i CoRe shape and
vi sual |y checked using a magnifier and

the toner particle distribution through the use of the flow particle

image analyzer.
3) Circularity SF-1 and SF-2

Scanning electron microscopic mages‘ 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
immage 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., Litd.

was remodeled so as to be based on belt-fixing method. A solid image
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eval uated. The results of ground foggi ng of obtained
toners were ranked in order of excellence as A, B, C
and D. A toner ranked as A was in an excell ent
condi ti on where no toner smear was observed; a toner
ranked as B was in a condition where a trace anount of
toner 15 foggi ng was observed, and there was not

R{r@@'o‘ﬁ'ﬂﬁﬁt %n ﬁ';ﬂr@@@fmﬁ?@ﬁ%@ts T fegidsr bApdr %gislg'rh%'ggs} paper

where a smal | anount t oner fogglng was

toner ranked as D bounds of .
SaPnflggt%‘ | PRt eaa%eg%iﬂguminﬁﬁﬁ Aot diespectively
toner fogging, which could be problematic. 20 10)

arafHtarédbynRikish ol I Galthr a 3b00r edhdA6h WiRdunt of
by Ri coh Co., Ltd. whi ch had been renodel ed and

5 tob bse on .0 ss, 128 fixin tho .
DB a8 30 1 om et Tt of RS o v Py RiatRE with
huntdlty of 90% and usi ng each of the obtained
rosee, ta0fig0og spremesty.of Theofikmaepdeat ewas aperfochsrd with
were consecutively output to perform an output

q'ﬁi'ﬁ id it tesiperdhierd Qrfe'th&OHkgﬁg N1k O AP v Bimit
5 e copier after conpletion o he out put |ty
test was V|sual che ked nd evaluated A toner
fempsgabiyrenad ¥ rq%l &9 Betoffsehthad qwgnryesh wiketakap as the

toner scattering was observed a toner ranked as B

WpPper Nimic dxdhg i temphienara t T&@eloami'uﬂhnﬁfﬁil@t@e’ﬁemperature
scattering was observed, and there was not

B BIER - o PRy TS 20 B R o TebheBap s ik
observed; and a toner ranked as D was beyond the
bloeivdsidefal pativ efsihs image aledhsity 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 upper limit 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 transferred to a white paper sheet using a scotch tape
(manufactured by Sumitomo 3M Limited) to measure the reﬂectiot:t
density by a reflection densitometer (Macheth 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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caused a substantial anmount of toner scattering, which
could be problematic. 11) Environnent - Storage
Stability 15 In a 20nL gl ass bottle, each of the

obt ai ned toners weighed in an anount of 10g was put.
After tapping the glass bottle 100 tinmes, the glass
bottle was left in a thernostatic batch with a

bOANBIRHUE A, ANEbre Wi Chh tﬁé&ﬁtdlmrééc&tﬁ&%o%%?g 0.005 to

respectlvely, for 24 hours, and then the each o

b ned ton re asur ed r ct tg. 20 rat
@féﬁtﬁ%%% & Aat's ?toalesgw eloriie difference thereof
addi ti on, S|mlarly, each of toners stored in
boimg dnPEl abud®2amthd ewahuaniedi iy Cooiidi ta ooserf Whichahdd a
15% were also evaluated with respect to rate of 129

T, II [ h
PSR e et ghE? hEb P LETR R RE G Ty

condi ti ons and I owtenperature and |low humdity
ebhdiarigerBiahdityenpl oyed for eval uation. A toner
ranked as A had a rate of penetration being 20mm or

nore; Anpt %stuatﬁ@ﬁk%t@& Brbagoa o“o%le ﬁo@%ﬁhhﬂ&%@gd by

bei ng 15mMm or nore to less than 20mm a toner rank
10pm or nore to

rate af penetration ben
ﬁ*é%%% F(?fh E}—l@rmf”h&ﬁ]a laago Illrrﬁﬁwélhﬂg@ e daned &peds dgo be

penetration being less than 10mm 130 Table 1
basedibardil-ydarfixialgermdtBoB! afasViadddRiuHREeEvaluation on charge

stability of each of 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 tonmer which had a change in charged amount
being buc/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 had a change in charged amount being more than 10nc/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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AverageCi rcularityG rcul arityaverageaver age
circularitySF1SF2particl eparticl eDv/ Dn

Edi anet er di aneter (Dv)(Dn) Ex. 10.961201155.65. 11. 10
Ex. 20.961201155.65.11.10 Ex. 30.961201155. 65. 11. 10 Ex.
40.961201155. 65. 11. 10 Ex. 50.891151286. 95. 71. 21 EX.

60. 861491417. 15. 61. 27 Conpara. EXx.

Q36120 Jaafafdckutdd B3 BEESh &, Ltd.) with a toner adhesion
0.961201155. 65. 11. 10 Conp" ara. EX.

. 75. . .12..131 N _C H a —-A~AalPa~APaA ~
%%1171113%} %)Emg crgzl + g.l mg/cm?2, ?:he 1image density was evaluated

by means of X-Rite (manufactured by X-Rite Inc.). A toner which
had an image density of 1.4 or more was evaluated as A, and a toner
which had an image density less than 1.4 was evé.luated as B.
8) Image Granularity and Image Sharpness

Using IPS1i0 Color 8100 manufactured by Ricoh Co., Ltd.,
which had been remodeled and tuned so as to be based on oil-less
fixing method, a photographic image 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 gfanularity degree and an image sharpness degree
being slightly poorer than those obtained in offset printiﬁg; 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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fairly poor.
9) Ground Fogging

Using IPSiO Color 8100 manufactured by Ricoh Co., Litd.,
which had been remodeled and tuned so as to be based on oil-less
fixing method under conditions of a temperature of 10°C and a
humidity of 15%, and 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 degrees of toner fogging at the
grounds of the transferring sheets after completion of the output
durability test were visually checked using 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 t_here was not problematic; a toner ranked
as C was in a condition where a small amount of toner fogging was
observed; and a tomer 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 IPSiO 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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fixing method under conditions of a temperature of 40°C and a
humidity of 90%, and 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 toner contamination appearance in
the copier after completion of the output durability test was visually
checked and evaluated. A toner ranked as A was in an excellent
condition where no toner scattering was observed; a toner ranked as
B 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 toner 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 bottle 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
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penetration. The smaller rate of penetration of each of the toners in
high-temperature and high-humidity conditions and low-temperature
and low-humidity conditions was employed for evaluation. A toner
ranked as A had a rate of penetration being 20mm or more; a toner
ranked as B had a rate of penetration being 15mm or more to less
than 20mm; a toner ranked as C had a rate of penetration 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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Table 1
Circularity Particle Diameter
Volume Number
Average . . . . average | average
circularity Circularity | Circularity particle particle | Dv/Dn
SF1 SE2 g .
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 1.10
Ex. 4 0.96 120 115 5.6 5.1 1.10
Ex. b 0.89 ils 128 6.9 5.7 1.21
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. 0.97 121 117 5.6 5.0 1.12
Ex. 3
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Oucl CLAIMS 1. A toner for devel oping electrostatic

I mages conpri si ng:

a col orant,

a resin,

and

5 a

fluoride conpound, wherein the fluoride conpound
exi sts on the surfaces of toner

atom ¢ nunber ratio (F/C) of fluoride atons to

particles,

atons existing on the surfaces of the toner

and t he

car bon
particles

claiml1, wherein

drppl éts of an
i on| containing a

medi um

ion

3. The

cording to

conpri ses

i ng

f clains 1
20

f clains 1
ied 133

is 0.010 to 0.054. 10 2. The toner for devel oping
electrostatic images according to
the fongr is formed by dilspefsi[nd oi
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pol yester (ii) along with the nodified polyester (i),
and the weight ratio of the nodified polyester Wto

t he unnodi fied polyester (ii) is 5/95 to 80/20. 6.
The toner for devel oping el ectrostatic inmages
according to 5 any one of clains 1 to 5, wherein the
fluoride conpound is a conpound represented by
General Fornmula 1: R6 | @@nkfvd O -0- X-N- (CH ). -
-N(D-R7 . ye Ceneral Formula 1 where X represents _S02

- or - 1« RD, , R7, .and R8 is a 10 group .
i ndi vi cch?éﬁ &’%%F%E ‘gd’e#ﬁ’mgt cHiostafle SRSREE CARIRSIng:
hydrogen atons, al kyl groups having carbon atonms of 1
to 10 ansblerart,groups; |I'm' and 'W is an integer;
and Y is a hal ogen atom such as 1, Br, and d. 7. The

t oner fa esﬂ?veﬁjl ping electrostatic imges according to
15 any one of clains | to 6, wherein the toner.

particles are formed in a substantially spherical
shape wiftworde gopymyedsircularity E of 0.90 to 0.99..
8. The toner for devel oping electrostatic inages

accor dighprbfh tRE )ﬂlﬁﬁ@dé’fcoﬁhﬂd'eﬁf% %xié%s fon YHE rsﬁirpaecgelgie%f toner

circularity SF-1 value of t toner partic
100, .t

paﬁgpfeﬁ;fgﬁ%ﬁgg fa&?g@%rlglglln%rglgt Iyat?cl): - EF /\Cll?l (l)er ﬂ?lcor?icllqg zil-t%?ns to
carbon atoms existing on the surfaces of the toner particles is 0.010 to
0.054.

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 or 2, wherein the toner comprises a 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. |

9. 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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9. The toner for devel oping electrostatic inmges
according to any one of clains 1 to 8, wherein the
vol une average particle dianmeter Dv of the toner
particles is 2pmto 7pm and the Dv/Dn ratio 5 of the

~vol unme average particle diameter Dv to the nunber

average particle dianmeter Dn is 1.15 or less. 10. The

thﬂ;@éstEiN(iﬂe?(E!n%phﬂaa %h%cﬁﬂmﬂg‘ﬁ%@ ﬁoygﬁgﬁ g?icgdg{&jitﬁg &Right

any one of clainms 1 to 9, rein’t

conpou IS C aj ne in a.content of 0.01% by wei gh{ . |
tra?@w $h9\épaa’$ff‘£ﬂ3 YSAder gl)[ ke togt wpmodafiod i py e sfer Eu) is
the toner. 11. A nethod for producing a toner for

92 ltoBOn20. el ectrostatic i mages conpri sing:
di spersing a fluoride conmpound in al cohol containing

wat er, an 15 making.the fluoride c ound adhere o

or boudd ?%hec Eoenerstor‘?g %%‘é%?“%%&ll?%ﬁ%%g?%’é’?%%?ﬁ taﬁ%or(ﬂng to
toner is a toner for devel oping electrostatic inmges
aogorodien@ft olaams dnetoof5, cweharsid the HludBideAcompound is a
t wo- conponent devel oper conprising: 20 a toner for

Gsﬁl‘iio%@ﬂepﬁie%ﬁf&%?@&%fﬁ%&mﬁﬂ%%: a carrier which

conpri ses magnetic particles, erein the toner for
devel oping el ectrostatic imges is a 135 toner for
devel opi ng el ectrostatic images accordi ng RE any one

of claime 1 to 10. ]
c3nan-;O—©—X-—1TT— (CHy), —T@HRT - Y©

R® R
General Formula 1
where X represents —SO2 ~ or —CO—; R5, R6, R7. 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;

&__ 37

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

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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13. An image form ng apparatus conprising: a

phot oconductor, 5 a charging unit configured to charge
t he photoconductor, an exposing unit configured to
expose the photoconductor charged by use of the
charging unit with a wite |aser beamto forma

| atent electrostatic imge, a developing unit with a

d@ﬂ@i-gagﬁcjégngd)dﬁ,egg@n configured 10 to develop the
| atent electrostatic inage into a visible imge by

suppl yi,ng +.he devel.oper t.o the photoconductor to
t her eby- f orHfi ’%%antqlpg?ﬁ%i!@wﬂ%ﬁ Aresiahir BRRERY agpprding to

configured to transfer the toner image fornmed by use
ahyt haedefetlapmsg lurtbt 8pnivhegeid atisf anlimg REREEe Phrticle
wherein the devel oper is a two-conponent devel oper

S e ordvel | el egt alc .
%}‘gggeéﬁgpa %grﬁoﬁléaﬁr%]afthcl one 35 731 R h V}]jn ratlo
el ectrostatic imges is a toner for developlng

ef ¢ber velvane avienage partide dliagneterally tnéhofnwiniensaverage

to 10; and the carrier conprises nmagnetic particles.

ﬁﬁrélléle AN ch ERYEDH 9E ML 19 oBLLOd conprising:  charging a
otoconductor exp05|ng t he phot oconductor charged in

the ch unlt 24 g a wite |laser beamto form
alate BEL 40T ﬁﬁ{;}éng&éwreﬁwg pagespegarding to

el ectrostat| c | mage into a visible imge by supplying
the alayef chdmd 0 toh® wherero ey dhigirid® chhgyori {PEFMBined

in a content of 0.01% by weight to 5% by weight relative to the total
weight of the toner.

11. A method for producing a toner for developing
electrostatic iniages comprising:

dispersing a fluoride compound in alcohol containing water,
and

making the fluoride compound adhere on or bound to the
surface of the toner,

wherein the toner is a toner for developing electrostatic
images according to any one of claims 1 to '9.

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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toner image, and 5 transferring the toner inmage forned
in the developing onto a transferring nenber, wherein
t he devel oper is a two-conmponent devel oper which
conprises a toner for devel oping electrostatic inmages
and a carrier; the toner for developing electrostatic
images is a toner for developing 10 electrostatic
{oTRGE $010 CheFellhPish of @lélﬁi‘oé?cﬁ%coﬁnfé Lsrracéoﬂd 1-% Al e of
carrier conprises nmagnetic partl e |nage
f.or m me hod according to cla|n114 mhereln t he
Q@HW§P€F9' g conprises transferring the toner imge
formed on the photoconductor onto an internediate

t ransfE3. Aenhenge I&rmits hppasdary édgptizengoner i mage
on the internmedi ate transfer nenber onto a fina
transf @ ?ﬁhu&gr A process cartridge conpri sing:

a photoconductor, and one or nore units selected from
20 a charging uni t configured to charge the

phot ocbabargiee, uritdondigaieddoutiargei the phoevehdpetor,

| oaded therein configured to develop a Iatent

el ect frﬁﬂ@éﬁdélhgﬁﬁﬁuf %@@&de@néxﬁés SWhStdedh uctor

into a visi'ble nage by suppl ying the eve o er tot
oto nduct or, thereby forma toner jinmage, and a
hoazh ﬂqy v of ébﬁfq hgwewms vt snbh @ wrieslagarbepshée form a
remai ni ng on the photoconductor after transferring,
Iabentosk corostitie 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
1mage, and

a transferring unit 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 comprisiﬁg:

charging a photoconductor,

exposing the photoconductor charged in the charging unit with
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5 units are integrally supported so as to be
detachably nounted on the nmain body of an inmage
form ng apparatus, wherein the devel oper is a

t wo- conponent devel oper which conprises a toner for
devel oping el ectrostatic images and a carrier; the
toner for devel oping electrostatic inmages is a toner

& Qi rife VRl din 48 ﬁkﬁcgl 1A ld]6cirBBERT: aRGgedi Ng tO

any one of clains to 10; and the carrier conprises
magnet aeveﬁg{)}r{gc ltﬁe 1ate3118t electrostatic image into a visible image
by supplying the developer to the photoconductor to thereby form a
toner 1image, and

transferring the toner image formed in the developing 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.

15. The 1image 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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into a visible image by supplying the developer to the photoconductor
to thereby forrﬁ a toner image, and

a cleaning unit configured to remove a residual toner
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
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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