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WD 2007/ 123273 PCT/ JP2007/ 059138 DESCRI PTI ON | MAGE
FORM NG APPARATUS, | MAGE FORM NG METHOD, AND PROCESS
WOSARHHPE3E 5 Thchnical Field The present invedGTeR2007/059138
rel ates to an el ectrophot ographic image formng
appar atus such as a DRYCREPTHON ne, an el ectrostatic
printing machine, a printer, a facsimle and an
IMAGE RORMING ARPARATY STHMAGE FORMING METHODJAND
nmet hod, and a process cartridge. 10 Background Art
Various known netprégqiesCARMRTI@Ebeen used for
formation of an el ectrophotographic inmage. In
general, the surface of a latent electrostatic inage
beari ng nmenber (herei nafter sonetines referred to as

oconductor'", an "el ectrophotoconductof' or
%ﬁl&ﬁln%ggdbearl ng nenber” ) is charged and the charged

surfgce is then ex osed en
ol ecfE e Ieet Y B leRtPhotomanhis e
el.ectrostati [ e IS devel d wth ton r to f.OJ.
forgping appary o?qcPRE’I‘Iga %l%’&t %@F%Ft AEC; ng
beari ng nenber The .visu Ilzed i mage. t hus f.ornmed 20 |s
machyes Adpviatety AfacH peapEiAtls yeserdipggpachin
through an internediate transfer menber and the
imagesfoamingamethoge andisprocgas tariredge.i s fixed to the
medi um by application of heat and/or pressure to
obtain a record in which the image is formed on the
recording medium The toner particles left on the
BatlodrenhdeAsict rostati c i mage bearing nenber after 2 5
transferring the visualized i mage are then renoved

Wt Wariéae WMo fRthodd Bhve $8thadtd haef usdd¥ok $hrmation of
roller or the like. 1 WD 2007/ 123273 PCT/ JP2007/ 059138

an electrophotographic image. In general, the surface of a latent

electrostatic image bearing member (hereinafter sometimes referred to as
a “photoconductor”, an “electrophotoconductor” or an “image bearing
member”) is charged and the charged surface is then exposed to form a
latent electrostatic image thereon. Subsequently, the latent elecirostatic
image is developed with a toner to form a visualized image on the latent
electrostatic image bearing member. The visualized image thus formed
is transferred onto a recording medium directly or through an
intermediate transfer member and the visualized image thus transferred
is fized to the medium by application of heat and/or pressure to obtain a
record in which the 1mage is formed on the recording medium. The toner
particles left on the latent electrostatic image bearing member after
transferring the visualized image are then removed with a known method

that uses a blade, a brush, a roller or the like.
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such an el ectrophotographic system two systens are
WOHATARIRTP known. One systemis referred to adCa/ dRongloso13s

system (or a single drumsysten) in which an inage

f or N8 Gy &b Woddrt tmhBe Seikin e ApphatAtdd wHidk itilizes such an

el ectrostatic i mage bearing nenber and is al so

aleBfHdhR Whhit dyseyetepi Sgkttndist 8ré UoneRBARY KMBwWL One

fours col ofs such as cyan,” magenta, yellow and bl ack

0 [ [ e -
5y ourisscg?fg?ls&yaﬁ:g %orin%%%gen%i Zttme(ﬁ%l etc’ellélg'!l 1réost ati irr]%%em
riog. erg Or - ordi ng.medi um lL.n this sing|
wRE ) Rttt AR i O Bogh] ifh° ghe"afeont
transferring unit and a cl.eaning,unit ;,that are .
elecfrpaiicy R PIHEE | TEBRoTo| BEL  Bs b? coulgped with 4
beari ng nmenber can hg integrated,and can be designed
dew‘i?mnamtsswé%m%m dgstouzs OlorsaFach BS; fYan, BageRta,
system _described hereinafter. The other systemis a
vellgw and plack: eelars.o Iassuch gnelagle periem. visualizad images pi
drum systen) in which an imge form ng apparatus is
foug golozp eate fowrned ans latent elpclapstaticimage bearingmember or a

i mage bearing nenbers (see Patent Literature 1).
recOodimgningdidmr  dnetHistsingle edystdm p at cisrgingrandt, b expgsing
menber, a charging unit, a developing unit, a
unit ansdssfermigy wiiit aad @ deatinganit ¢hathte afeingedaroadd the
one by one to formone inmage form ng el enent, 20 and
latbieelctRaBtdifs HnAge HeBRTA HierhBerotit PREG tédiale® awdoéan be

(comonly, four) image formng elenents. In this

: : Li _. .
de y ong&llﬁﬂrr%ge grrri ngﬂﬁg%nﬁg%%t%&%%gﬁ%ﬁéeﬁi ?gge
oS ' transferred onto a recording nediumto
de%g%a%ﬁ%ﬁ{or image. In this tandem system since
eac olgred 25 vi.sualized i e.can be formed b
oy aTRE P CEeh 13 L st AelBR B S 1R Bl e

eed. That is, the ndem system r.equi r es tinme for
tan?%m gystemi) o ehid in imAge forming Apparatus is squipped

with a plurality of latent electrostatic image bearing members (see Patent
Literature 1). Commonly, for one latent electrostatic image bearing
member, a charging umt, a developing umt, a transferring unit and a
cleaning unit are arranged one by oﬁe to form one image forming element,
and the image forming apparatus is equipped with plural (commonly,
four) image forming elements. In this tandem system, a monocolor
visualized image is formed by one image forming element and the
visualized image is sequentially transferred onto a recording medium to
from a full color image. In this tandem system, since each colored,
visualized image can be formed by parallel processing, an image can be

formed at a high speed. That is, the tandem system requires a time for
2
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WD 2007/ 123273 PCT/ JP2007/ 059138 an i nage formation
treatnment which is about 114 tinmes shorter than that
WO 2005 82730f the single system and al so can c@®Ea/KBRa/059138
four-times high-speed printing. Also, it is possible
an iRapt ToHAS0A trda RSB cHiPdb duit! ¥/4Gmea Ghorted thanthat
an rmage formng elenent, including a | atent
i " | s}yﬁ%ﬁ nBeMd Sh BEPORth fhe-GARIMzhSspRed
m%ﬁ%&?%ﬁ% 1tE s, inthe single sy_sttélm char gi ng, P
.eX-D0SI . .
priftRE° Moo, 16150080, B0 ublARTLANY bRl ALE AR ey of cach
eari ng ne r to formone_fuld_ c [
wnit 3 4 PR bl affriiil dpiltiding FlsRont ERUErontiit $B0ee
be perfoyned gnly one .ti one,l at ent. ectrastatjc
bearia R g BetPaRORS A8 DN Thah S (B e A ag Bg e,
has such a,problemthat plural _inmage form ng el gnent
chayging,  $00gine, a&vetq]w ahe FRBSETTRE,FiaRToaE pRFOTmEd 4
_image form ng apparatus increases, resulting in high
timesdhy ome datemd\alegirosiasie image, bearingymgmhes £o; fogm pe full
dianeter of the 15 latent electrostatic inmage bearing
coloeirhage, whewesszimtheotarsenh spstiem, sar opergddoe step can
| atent electrostatic inmage bearing nenber and
be G@eformetl pglobnentinerbyecherlaient eleetmstatidanemgeebahting
not only the effect of down.-sizing of the wage
mehilfg#l Ng apparatus, but also the effect of reducing
the naterial cost can be exerted, and thus entire cost
r edugbivePer tHeO YhAADR, Vit 9thd Qusk"® SIRBIGA. that plural
However, with the progress in down-sizing of the
- N i i .
]Iﬂ.% 1 ...19%2@%?%&?’8@ g&@ %ﬂ%ﬁﬁd %éﬁﬁ&ri%‘ﬂ Sﬂe I}E\ﬂl& entire

obl em s requir o i npart
_ " fowi R b :
im B} HPRE Ehak AR Ehat s, e T B 0% 1 once
tahjlity. 25 tl t' ' . h
cnor b SH07R PRRIFD o inlr e K, darenaie Ehe A ter of he

appar at uses such as printer, c i 3 .. .
lateagf electrostatic fmage ﬁea:mg memq:P , n(ﬂ)wn‘smng of each unit

arranged around the latent electrostatic image bearing member and
down-gizing of one image forming element. As a result, not only the
effect of down-sizing of the mage forming apparatus, but also the effect of
reducing the material cost can be exerted, and thus entire cost reduction
could be attained to some degree. However, with the progress in
down-sizing of the image forming apparatus, there arises such a new
problem that it is required to impart high performances to each unit with
which the image forming element ig equipped, and to remarkably enhance
stability.

Recently, market's requirements such as energy-saving and

speeding-up on. image forming apparatuses such as printer, copying
3
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machi ne and facsim | e have beconme stronger- 'Ib

achi eve good performances, it is inportant to inprove
thermal efficiency of a fixing unit in the inmage
form ng apparatus. Conmonly, in the imge form ng
apparatus, an unfixed toner 5 image is formed on a
pechingt ngndedicsimdlec thawe r bexomalé ngtrohger., plo nachgve good
paper, photographi c paper or electrostatic recording
perfermbycen i mragepdroant bg iprroes shenmial agfficiency of a fixing
el ect rophot ographi c recordi ng, electrostatic
ueitdhdibed nGigenfagihé appaediudl Ng processes usi ng an
indirect transferring systemor a direct transferring
syst enCohinchl¥;) i‘ﬁr‘ﬂleuﬁbhg@%}ingﬂé%cé;ﬁ'afthé InOuhfiged toner
unfixed toner 1nmage, for exanple, contact heating
DYARCTIonoR A OA:AE b AT SBUT RS Becondillk WEBAS, dfncing
Wi l oved. The fI Xi unit of. heating, roller
Bt AR BB K BE e M eeafpinRcPaRly 0 Rhage
eat. source such as hal o&en Jearrp inﬁj de, a _ 15 f'ixi ng .
OITHBE RFRFSES t BWifkr 3t UrlectrePRejRerapived Teeprding, clectrostatic
predeterm ned tenperature, and a pair of r ot'arc{ )
¥es50F Q% PREReHE 2eseRdIRg MyosaRspausing Ba indirect transferring
pressure-contacted with the fixing roller. A recording
Fhsdemrer © digeat tremsderring systennt abs agwingomif sonfigiuteddio fix
a nipping section) of the pair of rotary rollers and
theangpzed ddnennoiaghe fort heawplé, xahihchheatinggeystem2Guch as
nmelted and fixed by heat and pressure fromthe fixing
hedtimy relier dyreemp idSshédting gysivim ahd elb&rbinaghetid thduction
of the filmheating systemis proposed for instance
hahibnd dteld AR Widdl9endplRPed 3. Such a fixing unit of
the filmheating system nmakes a heating el enent
suppor A =Ye | VAL o) to 2 :
IR AR bl o SRABERE oDy Ry TR Chad e 2, basic

recordi ng nmedi um cone cont ac

iy G i ista n kes,the . .
cpifieiBalibh MeRting 8 Wat 555200 A RalRER 1AME mgige. »
éﬁ%%' Q%IIQF a%vh%fset c?m?:gl%:lug ?sl egc?nq;trolﬁgdt E:?»e a predetermined

temperature, and a pair of rotary rollers with a pressurizing roller to be
pressure-contacted with the fixing roller. A recording medium is
inserted into a contact portion (so-called a nipping section) of the pair of
rotary rollers and transported, and then the unfixed toner image is
melted and fixed by heat and pressure from the fizing roller and the
pressurizing roller,

The fixing unit of the film heating system is proposed for instance
in. Patent Literatures 2 and 3. Such a fixing unit of the film heating
system makes a heating element supported fixedly to a supporting
member and a recording medium come closely contact through a thin

fixing film having heat resistance, and makes the fixing film to slide to a
4
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recordi ng nmedi um through the fixing filmwhile noving

the heating elenent. As the heating el enent, for

exanple, it is possible to use a ceramc 5 heater
including a ceram c substrate made of alum na or

alum num nitride having properties such as heat

heating plemenitn sherxatiyn deadivgehedteof thedhgabdgt dlenrat to the
conductivity, and a resistive layer fornmed on the
weppding metiumatthrough stheh fixihg xilng while, mavidd the heating
fixing filmhaving |low heat capacity can be used and
¢lbmelitxi ng unit has hi gher heat transfer 10 efficiency
than that of the fixing unit of heating roller system

and t Asthd ReatdHE @lérﬁ@nﬂffoi‘\@ﬂﬁﬁhg% REd Iggssﬁﬁ@ tB%ise a ceramic
shortened and qui ck-start and nérgy-saving can be

L Z; the, fi.xi:n0. uni )f el ectyonagnet i .
BORek RSl diag, Mhoablifdelblirald B MR B Sluminum
-a_technol-o in which Joule heat i 15 }
L0801y ORRERS ¥uP hheRe estafante; insilatigRepraperties
met al | i,c b t hr,ough, a magnetic alterpating field
4 BooHlc tETHmAL CERARFIPIY ddfing Aocinval lover nbwmed pg. the
al | owed go cause, el ectromagneti c induction heat .
QARG E1BpiTat e neush 4 fixmaupite 2 phin fxme file haginglow
unit of the electromagnetic induction heating 20
hapdieapacyeen breussdsandi thedfikitgyonitshasiHighet heat|tiatksfor
with heating in a state of being sufficiently
edficigneyl thanfiiblamdf rthleufitking anituififesatsh@soller kpstem, i thus
the surface is forned between a heating el enent and a

the cumditiun offedininiug\periddheark Haehoensd i gnd dY8k-kart and
formed of a silicone rubber, thermal responsiveness

ek gy -savialsesaDBE abigkzef | ow thermal conductivity,' 25
and thus a tenperature difference between the internal

surf age s ﬁﬂﬁg ik 'E‘ftag] Q@c&?ﬁa?ﬂg}i@?ﬁé%@o%@%ﬂ% system,

el ement and the external sur
BEAEIET T DRI R B B s
generated by an eddy current generated in a magnetic metallic member
through a magnetic alternating field and a heating element mcluding a
metallic member is allowed to cause electromagnetic induction heat
generation (see Patent Literature 4),

In such a fixing unit of the electromagnetic induction heating
system, since the visualized image is uniformly melted with heating in a
state of being sufﬁciently covered, a film including a rubber elastic layer
on the surface is formed between a heating element and a recording
medium. When the rubber elastic layer is formed of a silicone rubber,
thermal responsiveness deteriorates because of low thermal conductivity,
and thus a temperature difference between the internal surface of the

film to be heated from the heating element and the external surface of the
5
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| arge, the surface tenperature of the belt quickly

decreases and fixation performances can not be
WO t183eBnt | y secured, and thus so-call ed col ®CTAPRENGH059138

may occur. 5 In the fixing unit of the

filel Actdmipled wWith 806 (endr B WPhER tHE Rno@RPSf M foner adhered is
rel easabi |l fy-(hereinafter sonetines referred to as an

larsa) the shfH@! tePMBaLEIESE thdbelt Eﬁpﬁ G342
r?ggber are required. The a&ghﬂ-nﬁ? g?ég%g%%ees can fon
PRortdiicaY e (O N as 0 ' el
Im‘t he surfgce o%‘o:bﬂgetone‘rﬁ%w Ee@#eatonergg‘}lﬁa&?% ?%%15‘:’1&
oft‘%%t m ned toner is used or the toner is reused,
unt ‘of the releasing agent, which is present

on i B BB aeit & RS detpphPEEap N fmage forming

devel opnent o | ect hotographlc technol ogy, a
app haG&‘F&S%béi‘é'l Eereinator erfg@atimes wefearednio as an
, %gggles and storage 15 stablllty (bl ocki ng
'§’| pEeperties, )eai[ﬁheet% tofthe heatwg snemher srarequired.
proposed a toner_containing a |inear polyester resin
Thy antirgfiset prepertissyesindes ippopesd by the prhsamwenf = celbaging
wei ght (see Patent Literature 5), toner containing a
agewh-dn r surfass| ofltHegtdngre pWheestthe t@sdm otbénGhan a
rosins as an acid conponent in a polyester (see Patent

pradetermingd tonemixd used Grt €L toddy i geddoda ithe namount of the
properties inproved by using a resin nodi fied wth

releatiaki sgegﬂd GvHichEs Rﬁ‘eﬁ@ﬁt bht@eabi¥Bed bf tHB thRet, WithSases

that ofter excell ent ovv-terrperat ure fixation

an@uORPLie PhforeRtith RELy ASteSihfnlt | mage for ming
appar at us econe ast er 5 ener gy- savi ng, toners

t hatyafg %b&%ﬂé@%h@rﬂ&e 18 WiGhdnt a&g;,gp e HeBRRSIoky, a

I
and an antl - per y -4 pr

B A B R BR 80 siors
stagﬁ@é Ii%]r% ors 053'%%1',85 q.r&?%? :ﬂ”aﬁ%@‘@?‘gg‘% g'qero ue§:|3¥1p ,h Itﬁu\a/l?e are
proposed a toner containing a linear polyester resin having defined
physical properties such as molecular weight (see Patent Literature 5),
tover confaining a non-linear crosslinking type polyester resin using
rosins as an acid component in a polyester (see Patent Literature 6) and a
toner baving fixation properties improved by using a resin modified with
maleic acid (see Patent Literature 7).

While toners that offer excellent low-temperature fization
property are required as current image forming apparatus become faster
and energy-saving, ioners that offer both low-temperature fixation
property and an anti-offset property — a property that conflicts with

low-temperature fixation property — are required along with embanced
&
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obt ai ned by adding a rosin nononmer in a polyester is
proposed (see Patent Literature 6). Also, a nethod of

wokberidszrg a | ow nol ecul ar wei ght resin with achimgkor/ose13s
nol ecul ar weight resin is proposed (see Patent

spér;sl;) . R &inPulBinecudip WRURve %]ir?@a HRbpericd ot Sﬂ%@%,fﬁ] b

ecul ar weight resin w a high mol’ecul ar wei ght
obefpd L e e toyh ARRRIer i Lo el PAopdhed L bRkt
TGP Ponerotsh g et B WRBRE o By AR Gent resin
S S e BT nat SRRl .
Cra o s LA T heleded el S

stability are inferior, but also_grindability is so

witha diigh meolepularaueighy rgsiondisplgsed sn Fasent Lioratyred has a

fused to an extent that reduces productivity. 15
drawback rthait nerindabiility Putthst prodess dfiour peepgiring) 47 ragim and
effective for inprovenent of |owtenperature fixation
gripdabiity wsthéptodeay formpreraainkma keronatd toder tusing thebinder

to occur depending on the kind of rosins. It is now
redif Giver Bdekior WeoX e ofRhe TRGSch@ 61 Uhe dighrablesnlanweight
~image form ng nethod and a process cartridge, which
coBhOnéXE el IRt tHe otREr | and e tReT aldthedl bk didiﬁ? only a low

properties and in storage stability and can forma

, . . ' | . . .
mdlilaflBoidht +B8ha0 sulh! R GrdtAEmdthal ddtBnlst! Antfiofset

_ excel I'ent 1 n 1 ow tenperatu xat'i on
iR 47 sPAHeR, By hD shidlor bl ML G oo
ox B3R 588 ST BRI Pt n PR EN sl s e

2007/.123273 PCT/ JP2007/ 059138 (Patent Literature
retga\%ea Predughvisy. 263679

Also, rosins used in Patent Literatures 6 and 7 are effective for

improvement of low-temperature fixation properties, but have a
drawback that odor is likely to occur depending on the kind of rosins.

It is now required to provide am image forming apparatus, an
image forming method and a process cartxidge, which are excellent in
low-temperature fixation properties and in storage stability and can form
a high quality image for a long period of time, using a toner which is
excellent in low-temperature fixation properties and storage stability and
which can also reduce generation of odor.

(Patent Literature 1) Japanese Patent Application Laid-Open (JP-A) No.
05-341617

(Patent Literature 2) JP-A No. 63-313182
7
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(Patent Literature 4) JP-A No. 08-22206 (Patent
Literature 5) JP-A No. 2004-245854 (Patent Literature
WOGNO0TR32ZI3No. 0470765 5 (Patent Literature 7) JNCTAPRE7/059138
04- 307557 (Patent Literature 8) JP-A No. 02-82267

(Pak st fisvdttiref3) JR-ANbo012636BPect of the present
invention is to solve various problens in 10 the

(PaRbhPLiteritvB A LIP-ACNbeug-22206f ol | owi ng obj ect. That
I's, an object of the present invention is to provide

(Pagﬁjafﬂﬁgfaﬁ%@)ﬂﬁ' r aboi$248856mage  formi ng net hod

a process cartridge, capable of formng an

@ﬁé@ﬁﬁg#&gg@:@fbﬂwﬁot gg‘img, which is excellent in

rties and causes no change in col or
ton en, us r I Lod of tinme, and is also
G*FP%éL@%T??Hﬁ$§Eﬁ§#H§Pr@§%§ﬁ§§7a3 decease in density or
background s in ner, which is excellent
(Paitpm g%-e!-'%‘ﬂﬁ@r ?’jﬁ'@uﬁpxg?T%?tﬁBroperti es and in storage
stability and al so can reduce generation of odor.
Means for solving the above problens are as foll ows.
<1> An inmge form ng apparatus including: a |atent
Diselasawre of fuvéntion0 i rage bearing member; a charging
unit configured to charge a surface of the |atent )
el ecAn abjartiof theapeesbobuiveptinmireto selme axapioyspraplems in
configured to expose the charged surface of the |atent

theeheot apisind ite achizge tHedollowimg objerent Thiakis, mmsebjedtoof the
i mage thereon; a developing unit configured to

prdéieuelinPeidion ligtNbreviae t41D siake doriiige apparatud, one intage
forma visualized 25 imge; a transferring unit

forgagiggpggtr@ﬂ £9d b b es cadipidgesenldAe $fifsmaAR g AR et iemely

( mediunl and a fixing unit configured to fix
AR ) RS S ik
b O 5 BB Ao BB g Sl o
fmgr? %ﬁgg}gﬁ ngugh Py c?é)c)églaé in density or background smear, using
a toner, which is excellent in low-temperature fixation properties and in
storage stability and also can reduce generation of odor.

Means for solving the above problems are as follows.
<]> An image fdrﬁ:jng a.ppa.ratﬁs including: a latent electrostatic
image bearing member; a charging unit configured to charge a surface of
the latent electrostatic image bearing member; an exposing unit
configured to expose the charged surface of the latent electrostatic image
to form a latent electrostatic image thereon; a developing unit configured
to develop the latent electrostatic image with a toner to form a visualized
image; a transferring unit configured to transfer the visualized 1mage

onto a recording medium; and a fixing unit configured to fix the visualized
8
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ToEe T

aci d conmponent containing a (nmeth)acrylic acid

nodi fied rosin; 5 <2> The i mage form ng apparat us
according to ch, wherein the charging unit is a

charging unit configured to charge the | atent

el ectrostatic inmage beari ng nmenber w thout involving
rkhecriwordingmediuphw hezeianthedioner indudes a bimdge resin and a
beari ng menber. <3> The inmge form ng apparat us
cdeungiaggnt.cargdl the binelesiresinnincludeschpolyestprurisin bistatned by
charging unit configured to charge the | atent

erelchsativat pelymsrdathennf ng. akwhel colipodielei 448 1aN carboxylic
contact with the latent electrostatic inage bearing

ARARSMpoTdnt Ebﬁmiﬁg%faf(ﬁferthm@n@ﬁ&ﬁt ModFeePEARg O

any one of <1> to wherein the devel opi ng unit

P50 SR PR SO R 3B R e
HtBlPSIpRoTE DOcTRREE, DSHOSHRLES B MRt

_ etic.carrier and a toner. . <5> The.inmage form ng .
JefAPie a6t bgREomamp s, iout VP ing 30y seupef ith
h evel oping unit inc]Judes a deyel oper bearing
ﬁ%‘@ﬁﬁ nf gfe %gﬂﬂitlﬁi“ﬁﬁﬂ berape memlph| i ed, and a | ayer
t hi ckness contralling nmenber which fornms a thin |ayer
01> t onte dmagse fenimge apprabes deoeidingr tched, nwherein the
menber. <6> The inmage form ng apparatus according to
chaygge whit<is a ockdrging wheitei swnfigared absf éareng thai latent
is atransferring unit configured to transfer 25 a
alectwad tatedm apedeaigracrobert Wailedfebng i1€ beniac Sl tee latent
i mage bearing nenber onto a recording nmedium 9 <7>

elbgrostage itaia® W rampalaihbér.accordi ng to any one of
<l>to <6>, including a plurality of imge form ng

el ment BhAR BRI ﬁqﬁ&atﬁé%mﬂdmn%ggggg og{ecﬁfg?‘g{- ﬁtg{a:,,

| atent el ectrostatiC 1 nmage bearing

v%@e)%eg:ln %hg gicéﬁrlz%b?)'éﬁg Tdeﬂrwé Ihrl](gﬂqeé al c[e%%ﬁpeerrrﬁé&iﬁjg \dember which
includes a magnetic field generating unit fixed inside, the developer
bearing member being rotated while bearing on its surface a
two-component developer composed of a magnetic carrier and a toner.
<b>  The image forming apparatus according to any one of <I> to <3>,
wherein the developing unit includes a developer bearing member to
which the toner is supplied, and a layer thickness controlling member
which forms a thin layer of toner on the surface of the developer bearing
member.

<G>  The image forming apparatus according to any one of <1 to <5>,
wherein the transferring unit is a transferring unit configured to transfer

a visualized image formed on the latent electrostatic image bearing

member onto a recording medinm.
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5 unit is configured to transfer onto a recording

medi um a visualized inmage forned on the correspondi ng

| atent electrostatic inage bearing nenber, as the

recordi ng nmedi um sequenti ally passes through transfer

portions where the transferring units face the

<D¥ 1 eSPgnithBge faleile ShEALA1AS RboAihERE Any SR bNE1> 1o <6>,

menbers. 10 <8> The |1 mage form ng apparatus accordi ng

i Akt Al rEin

el e A L AIE ol B forth IR Bl L3 thERGn, cach

whi [ [ ' f n t{he .l atent .

ELGHng Y1546 d KRt BRGEASITEinGR: bPgripdrilinbey a chareing
ansf . and.a secopndary transferri . uni .

S SRR eine SuERRd o P eleritie intina fsteih o gansterring

iang fornmed .on 15 the internediate transfer nenber

WHE IF &0 i 19gtrARSfET Ante g-rerprdingagediugn & vigualized image

aﬁggratus according _to any one of <1>to <8>, further

fpraed drh Bhecoiresnancing Artent glestreistaticrimagedosairing uwiniber, as

i ncludes a cl eaning blade which is brought into

the aeeanding medihm sequentiallyf padses Iatcegh trehsfet postians where

i mage bearing nenber. 20 <10> The i nage form ng

the paansfestiag canité fgcd ahenyorvegpafding >latent<8kectrostatk-eifage

t he devel oping unit includes a devel oper bearing

bearibemémbess. brought into contact with the surface of

the ['atent el ectrostatic imge bearing nenber,

<ipvel que fhged AlrBlihes Hhhest a&&cﬁ«dhgggawomgomﬁ &5,
g er; an

| atent electrostatiC I'mage bearin

i.Gls t-.Q he. | at ent
RGSNE Lhe PRI RAAE \GLE PncBes St 1iaif i Ftsfir member

' according te any, one of ¢l> to <10>,

b R R PR BRI ERER e s oY Faf REreli dlecimpantic whoee
hinc.Iudes t |east. one of a . roller and a belt and is .
SBFHORG BRI PHIMRRLY, EEARSIPRIEH. PRAGe SCPaRHYT s Tipming
the regordi % medi um hy application of heat and
wip sonfiguad K zerorAanivomanser Hue wmalizadsimage ifcmed on
contact with the toner. 5 <12> The i mage form ng

the pateamediatecrrasfey membey oméo afrectrding mddium.

<8>  The image forming apparatus according to any one of <1> to <8,

further including a cleaning unit, wherein the cleaning unit includes a
cleaning blade which is brought into contact with the surface of the latent
electrostatic image bearing mewmber.

<10> The image forming apparatus according to any one of <1> fo <8,
wherein the developing unit includes a developer bearing member to be
brought into confact with the surface of the latent electrostatic image
bearing member, develops the latent clectrostatic image formed on the
latent electrostatic image bearing member, and recovers toner particles
left on the latent electrostatic image bearing member.

<11> The image forming apparatus according to any one of <I> to <10>,
10
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wherein the fixing unit is a fixing unit which

i ncludes at |least one of a roller and a belt and is
configured to fix the visualized imge transferred on
the recordi ng medi um by application of heat and
pressure by heating fromthe side which is in contact

whdreih tBetfriak. udid is BAxide unihethitR At g8 Ritdleabt!ene of a
according to any one of <1> to <12>, wherein the

rtﬁlhlgi' aRHd Lbelthid MRiNBAINEIES HE kKL PRNi-Ed ifrpa%entgia%lgferred

carboxylic acid conponent is from 5% by mas
_ » ' f: ' ral .
BB ng BEARd ¥, pFBHGai0h B 18R fidtRurs by hoating
thlachyl hcjacid modified rosin i s obtained by
SR AT WSclE S Rol P boneBBe MR Mt orfit ) acr y1 7 c
i1.d. .s15> The,image form ng appar.atus accordi to
F orfiegmasgforisids apargi achTdiNg Lo sHTeRRS of <k Foml0>.
“gl ecul ar wei ght caonponent havi Qvﬂ-éa _mol ecul ar_. wei ght
ershp the fdBg ymtupe Bing spal whieh Ancladesatdeasene of a
<16> The i nmage form ng apparatus according to any one
roflexandizpbelt snd isa@nfigmred o dontlen ssriadized image transferred
pol yneri zation is performed in the presence of at
onedst ravoeding metlivmaisuapplicphon ¢f et and midskhre by heating
conpound having no Sn-C bonds. <17> An imge form ng

frorh fthd sidewibiin @ Shamghogwatlsthd anrrof a | atent
el ectrostatic i mage bearing nmenber; 25 exposing the

<qlgar g%@ﬁﬂi@%rﬁﬁn% BgphPdRRlaRbAEhES LAl dnd FREE> tP<12>,

forma latent electrostatic inmge thereon; devel oplng

Wit el Al@Rt L@hn%mée@tm&' ﬁn@?pﬁ% Mdﬂ.&&fﬁgﬁg é‘B&Tn n% Mhhe

a visualized 1 mage; trans g the visuall

SN T T O
BRror BBl HEraRE &b RoPRing hec e Rediie ol 35>
kel i GORHDREN i A AR IHRh PO BriE AP MG Aoy moditying a
pglrnief{eh Focsrig lvtiif(;:h lgzlietqh)gggjirlfici ggidt ostn.
<156> The image forming apparatus according to any one of <1> to <14,
wherein the content of a low molecular weight component having a
molecular weight of 500 or less in the polyester resin is 12% or less.
<16> The image forming apparatus according to any one of <1> to <15,
wherein condensation polymerization is performed in the presence of at
least one of a titanium compound and a tin(IT) compound having no Sn-C
bonds.
<17> An image forming method including:

charging a surface of a latent electrostatic image bearing member;

exposing the charged surface of the latent electrostatic image to form a

latent electrostatic image thereon; developing the latent electrostatic
11
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<18> The image form ng nethod described in <17>,

wherein the charging step is perforned using a

charging unit configured to charge the | atent

el ectrostatic i mage beari ng nmenber w thout invol ving

any contact 10 with the |atent el ectrostatic inage

Iveppgd witine iimeer. to<b®m I hresualegd 1frorel houoefdhrads the visuvalized
according to <1.7>, wherein the charging step is

ipedFeo bR ausdchgdingChadGing awd Hixbthe l\?isﬁﬁliz@dcﬂﬁﬁi%eto the
the Jlatent electrostatic inmage bearing nenber whi
R2bAUNGO UG hmM Whetdia thali@bkr q|n%ﬁld&3habirﬁie|r”?&‘in and a
bearing nenber. 15 <20> The inmage forning netho

%e@g.flg adfnt, rﬁf‘ﬁ’héjﬂﬁxdé}’;: 8 711111‘&:&1@%%? ?ly%Q%E{éﬁ#cfﬁgmed by

pi'ng s ep uses evel opi ng

@P&gﬁg’géﬁﬁeéql?ﬁ%ﬁfﬂﬂﬂn PP 2l Afte L SpaE s i A farbSnytic
i paBboRens conbintn (bbblaciyic SeidiBouty ooréar'xts

na netl c 20 carrier and a toner. <21> The i mag

¥ nePGreiige doswing ngrethod ngessabeds in1 7o wh;gwn the
wherein the devel oping step uses a devel oper bearing
qhaxging sepvisirehformesd uemgra chargipg vinatico red|taydwarge the
t hi ckness controlling nmenber which forns a thin |ayer
latentoelectrostaticimagd hearinf mbhmbde welthpet ilvedvingogany? Bontact,
menber, <22> The imge form ng nmet hod according to any

with ihk latetit dlocteddeatic ihZaghesaing membéAnsferring step
is atransferring step configured to transfer a

1 Gt al THE ok IR0 FoPihH erloBh & a @of&i0thaki] ¢ "RHErein the
bear| ng nmenber onto a recording mnedi um <23> The i mage

s8R %r%ﬁﬁ@ﬁﬁﬂgﬁpcﬁ&éﬂg A comiff; Iteﬂ tﬁ?c%ﬁrge the

5|nclud|ngaplurallt ormngeemen

18 éﬂn&%@%rto?&[t?dl fh:lag@g:!e&g#%hfé% g: %Eieeﬁe;?lgﬁcﬁéﬁﬁﬁh%vﬁh the

ectros
laterﬁ: eelec%ogt%.t.m 1magengeaarut1é %ﬂa‘c’r;:

Erl[-l ng unit,

<20> The unage forming method according to any one of <17> to <19,
wherein the developing step uses a developing unit which includes a
developer bearing member which includes a magnetic field generating
unit fixed inside, the developer bearing member being rotated while
bearing on its surface a two-component developer composed of a magnetic
carmnier and a foner.

<21> The image forming method according to any one of <17> to <19>,
wherein the developing step uses a developer bearing member to which
the toner is supplied, and a layer thickness controlling member which
forms a thin layer of toner on the surface of the developer bearing

member,

<22> The 1mmage forming method according to any one of <17> to <21,
12
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wherein each transferring unit is a transferring unit

configured to transfer onto a recordi ng nedium a
visualized image formed on the 10 correspondi ng the

| atent el ectrostatic inage bearing nenber, the surface

of the recordi ng nmedi um bei ng configured to pass
whemighthea transfereng spay id atraidferiegetep c@itkdeed Bweransfer
unit faces the corresponding |atent electrostatic

a whgalbednimigeranties lateréeleth@st 408 mb 8¢ BeRingBhBAber onto
according to any one of <17> to <21>, 7.5 whérein the

ﬁ&m&ﬁ{gﬂwiﬁﬁ@p uses an internedi ate transfer nenber
onto which the visualized i mge forned on the | atent

t St B LC. | . | O . _
THEnoran: Hyake (iRofe BERRIIRIREE o BaR AR 17> 10 <22,
- -qure C arily transfer the visualized .
{FORGHPE DL BT FaRtes Yo eSr Bmens ahustied fBfrein, sach
the recording i u 20 <25> The ipmage form pg nethod,
ngfiiie 36 et an R nbr o trostang Gaghbearing repmpRb A T Eing
a,cleaniq% step, .the cleaning step including a

g AR gelopingunifianda tsansletidng Uymit.o contact with the
surface of the latent electrostatic inmage bearing
nenmbewhezess caele transderring nhHgsretrdnsfecg unitgonfigansd to
one of <17> to <24>, 25 wherein the devel oping step
tousesien afwoehopmorties malivente visualbed bnagshforid on the
contact with the surface of the latent electrostatic

donegpoidinpethid higeneshketrostieiel@Bse begrind! @Bknber, the surface
el ectrostatic image forned on the |atent

of| et FeSkrding thedaen DRME NGIRUREN  todPss SROYESS 4 ister
particles left on the |latent el ectroStatic I nage

pRRAbh N HEREDEAch i@Zﬁsf&’ﬁE% gﬁﬂtﬁ;o fo‘IZdéL Tﬂﬂe g@&ﬁ@gpondi}lﬁ clatent

according to any one o < ereln

%%%*ﬁaghqrﬁ‘g{%%ﬁafg% %%ggq%o whi ch includes at |east

whi ch are configured to

Bt Mol ARG LEUShElY 20,00 Lo ShL 0,
v&frl-rle%mﬁ ?ﬁe %%a%esfmllggh sige% lrl]S%tS zlu{] ixftoeglt;nae t'atvt;/i ttrQn*t.sfgs Iégl;]l%lgl.‘ onto
which the visualized image formed on the latent electrostatic image
bearmg member is primarily transferred, and a secondary transferring
unit configured to secondarily transfer the visualized image formed on
the intermediate transfer member onto the recording medium.

<2b> The image forming method according to any one of <17> to <24>
which includes a cleaning step, the cleaning step including a cleaning
blade which is brought into contact with the surface of the latent
electrostatic image bearing member.

<26> The image forming method according to any one of <17> to <24,

wherein the developing step uses a developer bearing member to be

brought into contact with the surface of the Iatent electrostatic image
13
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<28> The image form ng nethod according to any one of

<l7> to <26>, 10 wherein the fixing step is a fixing
step which includes at |east one of a roller and a

belt, which are configured to fix the visualized inmage
transferred on the recordi ng nmedi umthrough

gping avémibenf dordoms thedatent elproosurte: abhee finatdng the
fromthe surface which is in contact with the toner.

o203t dleetrostaic iMGEE @arRid atbr@BeQ Hid Qeé(ﬁre@é] YoR&epafiicles
<17> to <28>, 15 wherein the content of the

lePRSHRE Ttk b e Rt hstmish hhﬁge hegtihg Aehdtfpr, Carboxylic
acid conponent is from5% By nmass to 85% by mass. <30>

{m' nﬁgﬁ%g@‘f iy &%@h@ﬁ%%ﬂldﬁﬁ%ttgg% Yol &;Qigﬁ 1 %265

0 <29> acr

‘?ﬁ‘%*ﬁ?z %Pﬁ“a'” “%ﬁmfﬁ‘%ﬁébvﬁwmé“f%”S : s of a
BHRE i On BelfolrNBReotn 2PORBOTN  Hoifiorie ViTmgd image

rml ef(:ul ar wejght of 500 or less in_the poltyester resin
trangisggest on é@e recepgang medingy by r@plicatiopafthnat and pressure
accordln to any one_ of <17> to <31>, wherein the
%ﬁ‘fm theisjdeewiiel isonoti i @artack with the toer.
presence of 25 at |east one of a titanium conpound
Hid a Thenphage fompimgnaebizod ageordingShe @nlgantk ofl41 %385 <46,
process cartridge including: a latent electrostatic
whagén tharfixiag stepliers fixiil atslevielioRiingluddktat least one of a
configured to develop a latent electrostatic inmge

rollefeshd®na tidt,| 86k SEchhaiguabd Cid 'iﬁﬂ%h@e@{s'uﬁﬁzed image
menber with a toner to forma visualized i mage

Li-i‘z%i@%d MR Ebdbok g A8t %&Hﬁ@% apﬁgcgﬁaﬂ%&* ﬁﬁm Reat or

a col oring agent, resi

ﬂgegémﬁ;& nERLNES] qlggg{ﬂga%m#sg G 2 cGROAEURR RO toner.

ynerization of "an alc
| ic aci one ontalnln met b) acrylic
Y R ahAR e Rof S ap&@@@&ﬁ%ﬁ% 525>,
vér}?er%%tl habl Xtc.na(l,t E) ed(lgngtl'%acryqageacflé) rl:rnnogl 1ecf) F:::ggfrllt lirsl the

carboxylic acid component is from 5% by mass to 85% by mass.

<30> The image forming method according to any one of <17> to <29>,
wherein the (meth)acrylic acid modified rosin is obtained by modifying a
purified rosin with (meth)acrylic acid.

<31> The image forming method according to any one of <17> to <30,
wherein the content of a low molecular weight companent having a
molecular weight of 500 or less in the polyester resin is 12% or less,

<32> The image forming method according to any one of <17> to <31>,
wherein the condensation polymerization is performed in the presence of
at least one of a titanium compound and a tin{(II) compound having no

Sn-C hond.
14
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10 <34> The process cartridge according to <33>,

wherein the content of the (neth)acrylic acid

nodi fied rosin in the carboxylic acid conponent is
fromb5% by mass to 85% by mass. <35> The process
cartridge according to any one of <33> to <34>,

“8ier ei A prbeest marivides iddediagt d 1avsh dlectro@aitit infage bearing
obtai ned by nodifying a 15 purified rosin with
18R{Hraghd lal devatdiing AT cofferredC®Sovedi ) 4 1486« telhegtmstatic

according to any one of <33>to <35>  wherein

; I . L ght ] n
e R B e DR BE a0 n R B b Mb Brigh.
i % I <3/> I rocess captri.d accordin
tpRed " Bk 8iVisuatAgy, 1B5e8 Re53%, SBhhaif e ¥o08r Tnlfhdes 2
condensati on,pol rization is,performed in the

BPAEE AEALRRA 3 plornE Brenlorand Pt R AR BRI iBdkides a
tin(TT) coppound having ng Sn-C bonds. The inage

RolysatRE T88Ph Pgtﬁ%@eaf by rengeasation i prizpmeriggiione pgm adgobol
least: a latent electrostatic inmge bearing nmenber; a
copmapeny and 2 cashaxyhit apid eomponehdr getaieng v (eethbicrylic
the latent electrostatic i mage bearing nmenber; an

agxp ompdtfiaghirpsiog rdud) wkerein Ehep precdssecataidge diss defatably
of the 15 latent electrostatic image to forma | atent

stbattedoiot i imagedgeninpesgoaiatas. devel opi ng unit
configured to develop the latent electrostatic inmage

<g4h  Thel phcvess Qat@idicAadioTddld #6kIFRGPherRin the content of
transferring unit contfigured to transfer the o
Kb kY0 11T%0R] AR RBG0H H B FRHIHT aagih RollbbBflt is

c
unit 5 configured to fix the visualized”imge to

ffcﬁﬁfﬂ“ﬂ'b%%nﬁ@&l?‘%fu ﬁfﬂsg t he toner includes a binder

resin a a coloring agent, and also the binder resin

iqRcl u a_pol yester..,resin obtained by condensation

Sy o, BePst G EEideS ) e SRERt Aotk ST s o <B4,
arboxylic acjd c onent containi,ng a, (nmeth)acryl.ic

“%‘b‘?‘-‘&ﬂ%ﬁ? giﬂ@ﬁl}%&gy > ap Fﬁélﬁ‘?ﬁgé‘émpo’ﬁrﬁbﬁél%h%&' mkheng a

thea%f present ,invention, the charging unit configures

PR FesipvAth Kayegh)ackelic acid.

<36> The process cartridge according o any one of <33> to <35>
wherein the content of a low molecular weight component having a
molecular weight of 500 or less in the polyester resin is 12% or less.
<3d7> The process cartridge according to any one of <33> to <36>,
wherein the condensation polymerization is performed in the presence of
at least one of a titanmium compound and a tin(II) compound having no
“n-C bonds.

The image forming apparatus of the present invention includes at
least: a latent electrostatic image bearing member; a charging unit
configured to charge the surface of the latent electrostatic image bearing

member; an exposing unit configured to expose the charged suxface of the
15
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surface of the latent electrostatic inmage bearing

menber. By the exposing unit, the surface of the

| atent electrostatic inage bearing nenber is exposed

to forma latent electrostatic inmage. By the

devel oping unit, the latent electrostatic inmage forned

Jaenthelektrbetiticl imafe ¢b foshat ltcniwiectbeantio gmmrbiderésn; a

devel oped with a toner to forma visualized image. By

ddveldpginpsiEt cbAlgURéd (o HBPelbh IRl Iatesl £IXBGBsiatic image with

transferred onto a recording medium By the fixing

#bher tthefo¥is Yakigedizell "ﬁﬁ@%:};r Qrﬁ-ﬁﬁﬁfe?ﬁn%nhﬂitt E@nﬁgur@d to
ed. ne, - since a

recording mediumis fix t this ti

By B AP BT O Y 5 RS Sh ey ppa fixing wmic
carboxykicacikd co nent containing a,.(nmeth)acrylic .
SRR 7 FRHE GPRERE naPh L Lo FrhaRpin Befihgn. fsrein
oner, a .tgner, which is excellent in |owt eratuyre
'9318{195 hﬂcplvgia%% ﬁﬂé@ewnﬂ ﬁnésﬁ SRS SAZEHLY %ue‘; gﬁﬁ?&hﬁﬂgeder
can reduce the _occurrence of odor, is_obtained and an_
refi Hdnena gIolyraeT resinmbjainagnby isondersation pelymerization
fixation 25 properties and causes no change in col or
aforre algndol ompdremiaand g cashoxytic afid tdomorend dmtairdng a
free fromabnormality such as decease in density or
(k6 thdareglioanil sweaficd eesinbelh theeaaly fohitg dhwataanens the
The image form ng method of the present invention
prasénid &sveition, Ghst chea gbA LG 809 @Rredf 1CHAIENYy 8harge the
surface of the latent electrostatic inage bearing
FRINQT of 3he 1RSSR R SHeg NBedrifs CRARGSH. By the
surface 5 of the latent electrostatic inage to forma
i t (RSt alited TRIG, A on; onj :
SPOTRl i R i, T Ohe JRBAE Hodirdch Bl R, THing
r.to f VLS [.zed 4i e; a. transferring st
ey i PR [ JBRE B IhDBE el AR B or dBhgthe
di um _and..a fi xi stiep of fixing the visypalized
48¥alopihg VR theolalPRy SIEtTaRatinarRER formeth o iBe latent
incl udes, a binder resin apnd a colorin% aqggt, and the
sleciaestafigdmage hearipg namber ye sevelongd; witbha Aphew thjorm a

condensat i on polynerization of an ) ] ] ]
visualized image. y the transferring wunit, the visualized image is

transferred onto a recording medium. By the fixing unit, the visualized
iumage transferred onto the recording medium is fixed. At this time,
since a polyester resin obtained by condensation polymerization of an
alcohol component and a carboxylic acid component containing a
(meth)acrylic acid modified rosin is used as a binder resin of the toner, a
toner, which 1s excellent in low-temperature fixation properties and in
storage stability and also can reduce the occurrence of odor, is obtained
and an extremely high quality image, which is excellent in fixation
properties and causes no change in color tone when used for a long period

of time, and is also free from abnormality such as decease in density or
16
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al cohol conponent and a carboxylic acid conponent

containing a (nmeth)acrylic acid nodified rosin. In

the image form ng nmethod of the present invention, in
the charging step, the surface of the latent 15

el ectrostatic i mage bearing nmenber is uniformy

bhekpeund sméde cafhiedbingd HyeRsinkt®esvhbace of the

| atent electrostatic inage bearing nenber is exposed

to forpha ihﬁgg%nfor%iﬁ%lt @B bf thEBGRseh iAtntion %%x%llr%g%s at

devel opi ng step, the'latent electrostatic I nmage
he | ‘ Lo : , _
Bk 8 itz o IR HRlBhid o RAGGS S U HIRRP Rledsfostatic
. ' t th [ lized i [
bilard Peb bR SaRblHA”pE e§Poring bl frppinen e ackgd surface

st e the visualized Jinmage transferred onto a ..

oh 2B Pttt SRS Ap AT a (ientopiReGostatic image
ohyesxer resin obtai ned by condensation L

ﬁzﬂ vhBr A devedepive stepark davelopmghbedateninelegtrostatic image

carboxylic acid conponent containing a (neth)acrylic

withaca dtonsdti th efonnesign visnaloed dmagebi adéransdeinnpf step of

the toner, a toner, which is excellent in

trowsfermpgy theuvsuhlizad iomgpraperd resrdi meditor: agel a fixing

stability 17 and also can reduce the occurrence of

stidprof fiinghhaiviedaiadll BRagX té e I¥cordifd ntbBub, Wwherein the

i mage, which is excellent in fixation properties and

fepdacR@es G Bty Foap®ladd 4 ;&Bﬁarﬂ‘f? BeSEhAPEhd ib{itscﬂﬂ- resin

period of tinme, and is also free rom abnor nal

BN @S J85RABG: iééb.tiﬂ SBBAinY d%yTg@f&&{s%%% @g@{q@ﬁo D& an

5 forned by usin e toner. process

i 0y [ [ | t: . at ..
APl SRR, BB, 2ot Slrnhed i largins
e SR oGRS B b5k Shiadh FEmiRg pebiod of the

bear i menper with.a toner. to forma visualized 10
FRGE" CHEPBOAN, uiReriben CRREEIGHSFoT.nthadesriac akidhe latons
resin and a coloring agent, and the binder resin
glairasfatics @iy e bearinge nembpr alsnatnifyrmlyowhierged.i odn the
pol ymeri zati on of an al cohol conponent and a

XPOBg Istep, the surface of the latent electrostatic image bearing

member is exposed to form a latent electrostatic image. In the
developing step, the latent electrostatic image formed on the latent
electrostatic image bearing member is developed with a toner to form a
visualized image. In the transferring step, the visualized image is
transferred onto a recording medium. In the fixing step, the visualized
image transferred onto a recording medium is fixed. At this time, since a
polyester resin obtained by condensation polymerization of an alcohol
component and a carboxylic acid component containing a (meth)acrylic
acid modified rosin is used as a binder resin of the toner, a toner, which is

excellent in low-temperature fixation properties and in storage stability
17
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aci d conmponent containing a (nmeth)acrylic acid

nodi fied rosin, and wherein the process cartridge is
det achabl e attached to an i nage form ng 15 appar at us.
In the process cartridge of the present invention,
since a polyester resin obtained by condensation

Dol e ¢azdtediceofheddcal fael of RAPRNSHEAIRAAd an extremely
carboxylic acid conponent containing a (neth)acrylic

ght Ay ikt RHifh iSexePdnsn ﬁx*ah%glﬁ{ﬁogsyaﬁéb 2hd th8ses no

toner, a“toner, which is excellent Wt enperature

. ’ . . h L 0

HEEe e TERRLY WESnORta Bl BRA0FTATBE bude) it flfso froe
t I hi gh Lity i : ich i

BB e 2 s ap cbosTi G belthsEdudsmenn e be

tJ'Pn cql.or t.one when used for a |long period of tinme, and

g By w5108 thet8RBhnor el ity such as decease in

density or background snear, can be formed by using

the t prapsso\sagirlaspitibet presprisientionmclidas, af least: a
is possible to solve the problens in the prior art

latant: eleptoedtdticatmiagagbesong mempedr ands 2 adevelopMe unit
2007/ 123273 PCT/ JP2007/ 059138 image form ng nethod
canfigarpd do ebvedsy tar latget ebapedstatiofimfapeniotgicdnon the latent
extrenely high quality image, which is excellent in

dléotaddtaticPiRpgs bie@fingdfbrEBes QAL G eH@610€o IfBrif Ok Ofisualized
tone when used for a long period of tinme, and is also

itieRR (HeRBbRDRBEFEN fhe e iﬁ@h%%\;\%ﬁﬁﬁxdé} RENS bhY &’Eoflé)ﬁing

background smear, using a toner, which is excellent
R0 BRI i) YOhODIGARETS 0y e S g b
et iy SS9l AR oBAREME, Ry gt
AP oA, SR . A e S50 BB Moo, ana
"B B0 BRRFRER SABTIRAS dropelietlo Hiljhetioran fpags forming
a%tpiaggfi:urgg' IEr il,lr?g peggecsrsi ga{rit?irc]lggfofDir:I?e\aM prxl-g:ent invention, since a
polyester resin obtained by condensation polymerization of an alcohol
component and a carboxylic acid component containing a (meth)acrylic
acid modified rosin is used as a binder resin of the foner, a toner, which is
excellent in low-temperature fixation properties and in storage stability
and also can reduce the occurrence of odor, is obtained and an extremely
high quality image, which is excellent in fixation properties and causes no
change in color tone when used for a long period of time, and is also free
from abnormality such as decease in density or background smear, can be
formed by using the toner.

According to the present invention, it 1s possible to solve the problems in

the prior art and to provide an image forming apparatus, an
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exanple of a 15 charging roller in the imge formng
WOIBHIZETs of the present invention. Fig. 2 iRCTAIP2007/059138
schematic view showi ng an exanple in which a contact
imaypdoriimgimegthod had a proeessi cmgeidge; mapgblep p famoamng An
the present invention is applied to an inage form ng
extipplpthigh dugitySimage, whbehis iexcellent $hdiatipmproperties
exanpl e 1n which a 20 non-contact type corona charger

anil balddBs EP@e{ 11 BsloARPRE Ahin eked Hor aploggeiriod of time,
invention is applied to an image form ng appar at us.

andl & AlsbS HReS HERBhbAoMhEHEP NN Cad % AEP| B Aderdity or
non-contact type charging roller in the inage forming
badRR3h Al SmBly WnD PRy WHIEL RCNERt i SowdelrbeRature

enati ¢ vl éw W Nng ah exanp a one-conponen

t
R
P JP2007/ 059 Fig. .6 [ i i .
o WL OEAE O e ke BB HR AR i

i mge form ng. apparatus of_ the esepnt invention
oty 4 SHCK S 1obod RbFar HE BROREHREL G R AHEREIE pougk on &
direct transferring systemin_ the tandemtype i rrag&
containem gnawhichathedabel ishe bessimeks aha defines; pesition; gnd glso
is a schematic view show ng an exanpl e_of an indirect
efficiemsyf of rstivdring of dihei labeh ds tentumedy padi thege isongrinegd of
apparatus of the present invention. Fig. 9 is a
adpohaismit afted siekdhgwi ng an exanple of a fixing unit of
a 10 belt systemin the i mage form ng apparatus of
the present invention. Fig. 10 is a schematic view
showi ng an exanple of a fixing unit of a heating
B DELcrinis£8F DRatitezd Mge forming apparatus of the

present = I nvention.
Fig. 1 is a schematic sectional view showing an example of a

charging roller in the image forming apparatus of the present invention.

Fig. 2 is a schematic view showing an example in which a contact
type charging roller in the image forming apparatus of the present
invention is applied to an image formmg apparatus.

Fig. 3 is a schematic view showing an example in which a
non-contact type corona charger in the image forming apparatus of the
present invention i applied to an 1mage forming apparatus.

Fig. 4 is a schematic view showing an example of a non-contact
type charging roller in the image forming apparatus of the present
invention.

Fig. 5 is a schematic view showing an example of a one-component

developing unit in the image forming apparatus of the present invention.
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Fig. 11 is a schematic view showi ng an exanple of a

fixing unit of 15 an el ectronmagnetic induction
WORT 1248 3system in the i mage forning appar at PETEPZQF@59138

present invention. Fig. 12 is a schematic view show ng

an @®iapiea sth@mhticivigw shotving ancuxamhplet ofentgoreemponent ., -

i nduction heating systemin the inmage form ng

devﬁﬂﬁfi‘ﬁg"hﬁt B thdAnBEe Samiinsnymiitates of thépgesehs ineention.
schematic view show ng an exanpl e of a cleaning blade
in e imge, f giidRaaPHRtA howdhet BR Pk28ON of a direct
invéention. Fig. 14 1s a schematic view show ng an
exanpl | eani (fe?ﬁ Rehd SPGB ihratus of the
tra%%%g‘?%gus?#%lt e@an%méé ortﬁ:lbﬁg appar at us%of t he
resent invention. 25 Fig. 15 is a schematic view
PreseRtdByYS2May anpl e of the i mage form ng apparatus of

the present inventian. .20 H g..16 is | C -Vi
Sholig BorF aaibalt viRy: Fhfwinls o eRaBlf B o thafker
form ng apparatus of the present inyent.ion. Fi 17,1
ramslbeTiaaARe: il SR T e PR pBRaLY of tRe
type image form ng apparatus of the present invention.
preSei mvebglans an enl arged vi ew show ng i mage forni ng
units of the image formng apparatus of Fig, .17. Fig
19 iRiga9dis herheimtic GavwsHwing am essaple of aitixipg unit of a
process cartridge of the present invention. Fig. 20
belt Sy@test hetind iraaye formhgapparatue ofibid prefendnuveigen. 10
form ng apparatus A used in Exanples. Fig. 21 is a
schem@t 10 iy aewheheytia giewn shawimg anexaanplenHgefizing wik @t
apparatus B used in Exanples. Best Mdde for Carrying
a };rgrér_g]g&eé“%ﬂéf’ E%tka/bﬁ{‘ I%%d&)hél TRae: ey appaidinius grdpresent

Form ng

invention.

Fig. 11 is a schematic view showing an example of a fixing unit of
an electromagnetic induction heating system in the image forming
apparatus of the present invention.

Fig. 12 is a schematic view showing an example of a fixing unit of
an electromagnetic induction heating system in the image forming
apparatus of the present invention.

Fig. 13 is a schematic view showing an example of a cleaning
blade in the image forming apparatus of the present invention.

Fig. 14 is a schematic view showing an example of a cleaningless
type image forming apparatus in the image forming apparatus of the
present invention.

Fig. 15 is a schematic view showing an example of the image

forming apparatus of the present invention.
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The i mage form ng apparatus of the present invention
includes at least a latent electrostatic inmage

beari ng menber, a charging unit, an exposing unit, a
devel oping unit, a transferring unit and a fixing

unit, and also includes a cleaning unit and, if
necessBigy, 1@ ppr apetladrehtic seleec tshdwiAg odh eexatniples of f ®fiother
exanpl e, a decharging unit, a recycling unit and a
exntpl of the iuide fofndagipparafiy 6ff thesrcahat Hivas tionl t

and the exposing wunit is sonmetines referred to as a

| at entipd gt 12081 fHhietn 4 ' ' i
i O sthle@nd TR 9Fo v UHEWAH WH tex.aﬁ[ébflﬁ éggﬁihgt tandem

form ng nmethod of the present invention I

A R ArpaERosB BN BRERA. T00 “Bnd
ool LS SalTBES blihe PaBSSBAR L anie of he
%e?%%gg@%%%ﬁh%%@j@y\gﬁsogzgézgﬁgsa controlling

st ep. conbj nation of .the charging step and the

exposii§ el 7 SchematiGuiew shemiag awn exemple afeilie process
electrostatic image formng step. The image form ng
sarfridae of theprepesganventiomnt i on can be 5 preferably
carried out by the imge form ng apparatus of the

pr eserfig. i20vént echerfhticchiamgishgwine marc axabeplpessf ahnBtage
by the charging unit, the exposing step can be

foemfing apgatatusze uexd os Mgmules, the devel oping step

can be perforned by the devel oping unit, the

transfRipr i219iFaCBckaRalig vib® EREWRSk Dih tdh8mple of an image
transferring unit, the fixing step Can be performsg )by
£58mb b X4 [ : hep Lhg step can be perforned
by tﬁ%aﬂjﬁgﬁﬁgy#ﬁ???ﬂ%ﬁé I‘ot E'er steps can be

performed by other units. <Latent Electrostatic |nage
Beari ng Menbers The material, shape, structure and

' | atent el ectrostatic i bear i nb
S SR BB conpo 15
CRRLET PR SE S RIS P SRRSEP oo *

The image forming apparatus of the present invention includes at

least a latent electrostatic image bearing member, a charging unit, an
exposing unit, a developing unit, a transferring unit and a fixing unit, and
also includes a cleaning unit and, if I.'.I.C‘.GESB&I')@- ﬁppropriately selected
other units, for example, a decharging unit, a recycling unit and =
controlling unit. A combination of the charging unit and the exposing
unit is sometimes referred to as a latent electrostatic image forming unit.

The image forming method of the present invention includes af
least a charging step, an exposing step, a developing step, a transferring
step and a fixing step, and also includes a cleaning unit and, if neCcessary,

appropriately selected other steps, for example, a discharging step, a
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for exanple, drum sheet and endl ess belt. The

structure may be a singe-layered structure or a
wonebvizstmyered structure. The size can be PCT/JP2007/059138

appropriately selected according to the size and

rec@é%%ﬂgg%#pﬁ BhtroMEnk B4E A ebRibisatipnaf dheisharging step

the materi aI i ncl ude inorganic 20

and 55 SSAPYHE! Hhf T°n AinRADIAIREA 18] 44 AOBRRent elavtioitaitic

gani ¢ phot oconductors (OPC) made

. of polysilane and phthal opol ynet hi ne. The anor phous
m@ﬁffﬁﬁ’é ﬁ%ﬂoconductor is obtained, for exanple, by

e ngrﬁn%lég%rate ohsthed B IR Lﬁﬁsgﬁts’%‘ hfiofgem be
o t he substraésq#%hgﬁg}%wa%f ,p.f,a,m_]?ng rrethﬁg?%(? hth}f’]p?%srﬁant

22 plating nmethod, a ther hoto CvD
investiond Thes am&stewang Eegf%g‘éhﬁ’ﬂﬁ‘e f et the
plasma CVO is particul arly preferable. &@ |f| cal |
expRsimg bisp @in be penfpusiadsby the sxpesngyity ke develppg step
hi gh-frequency wave or m crowave gl ow di scharge to
carl Benperformad dyo slensiavielopihgywnittlie toansfesiingnstgp can be
substrate is preferable. The organi c photoconductor
peEREIA Ky e Blaheiaatng amnit, hef fikinpvétey carebeqrerforgd by

excel | ent optl cal properties such as wi de |ight

Eﬁ_&{% , tdhop aA@chHA perfoamed by ghe cleaning unit,
absorption armunt 2) excellent electrical

o e I bl BB . w1 S char e
e R
B i T
mpih 51 TSR SETH waﬁ%&w L te
erpensits o BB B ER S 6 e gt

i nternedi ate | ayer and
for example, drum, g/heet and endless belt. The structure may be a

ginge-layered structure or a multi-layered structure. The size can be
appropriately selected according to the size and specification of the image
forming apparatus. Exawples of the material include inorganic
photoconductors made of amorphous silicone, selepium, CdS and ZnO;
and organic photoconductors (OPC) made of polysilane and
phthalopolymethine.

The amorphous silicone photoconductor is obtained, for example,
by heating a substrate to a temperature of 50°C to 400°C and forming a
photosensitive layer made of a-Si on the substrate using a film forming

method such as a vacuum deposition method, a sputtering method, an ion
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ot her layers. The photoconductor having a

multi-layered structure includes a substrate and a

mul ti-layered type photosensitive layer including at
| east, 20 in order, a charge generating |layer and a
charge transporting |ayer fornmed over the substrate,

pladirgd e thad; lugesnea ] (TVDegk G, laayesto- @V nBESsdBHh 3 Bma
| ayer and ot her |ayers. <Charging Step and Chargi ng

OV 68etiAl. CHam@nbd tRERP rh&hdds! ﬁppfgmﬁﬁ a0 9s %ﬁ%&larly

surface of the latent 25 electrostatic inage b
nda}, S r ' ' 3 The,.
TORIIEN SheriRENE: A 3othod P dBERRBLRRE My eif e Rirect
riatekly sel ected according to the purposes as,

R0 DRI NS, Y PTG A¥Re B FiESRIRR: o form a
l.atent el.ectrostati,c i.nmage bearin menber by appl yi ng
RGP LV a Y e a6 G SR S ibebEntP 46 BT fepiblce ont e,
5 type.charging unit configured to charge while naking
cont acthapramaehotasoBANCiTdOR@dearidely nae farcthel following
menber, and (2) a non-contact type charging unit
reasengulld dexcellenh rapdiosl t propertiekisnghcastvade light dhserption
| atent electrostatic inage bearing nmenber. -Contact
wWepaleGpth grangeUainid 18rgex dighte mbabrjtien canioveit, t(2Peexcellent
charging unit (1) include a conductive or

dlestiriab gu@dwﬁsmahgdm.ghc&dxﬁimi@;r FRanehble &Mﬁe préperties,
fur brush, a filmand a rubber bl ade. Anong thesSe,

(BN evigH BLtPIIR ihQbleYelddibn RIS, !4)%%&@%@%%&&:%32} low

of ozone generated as conpared wth corona disc

518100 | R LRI gy reai
R L e B6RE SYEI 05 SR Tl s o
Ao BRI sErfRigyct T ve

The photoconductor having a singe-layered structure includes a
substrate and a single-layered type photosensitive layer formed on the
substrate, and also includes a protective layer, an intermediate layer and
other layers.

The photoconductor having a multi-layered structure includes a
substrate and a multi-layered type photosensitive layer including at least,
in order, a charge generating layer and a charge transporting layer
formed over the substrate, and also includes a protective layer, an
intermediate layer and other layers.
<Charging Step and Charging Unit>

The charging step is a step of charging the surface of the Iatent

electrostatic image bearing member and is performed by the exposing

unit,
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sl eeve whi ch supports various ferrite particles nade

of Zn-Cu ferrite, and a nagnet roller included in the
sl eeve. The fur brush is fornmed by 20 w ndi ng or

| am nating a fur provided with conductivity using
carbon, copper sulfide, netal or netal oxide on a

met al Fhe acldrgenfeudlt PisOidie GpeWifiddlIGONtHeHY idndl can be
Herein, Fig. 1 is a sectional view showi ng an exanple

A prépriche9isaR ot |Eﬁ{c0r&_iﬁ‘1igs t& hﬂ{eggﬂﬂ‘pbgés! &ls %tlg-ﬁ)g as it can

includes a core netal 3117as a 25 cylindrica

. U ot _ . | _
KL K Phe Ried SETHEURGR, SREREAAI InaBl Mearing
w.and a nprotectiyve |ayer. 313 4 WD .20Q7/ 123273 _
BEbsBIE S volife s aPLe R ST An T (D ch contact
resi stance controllin ayer 312 tq thereby prevent
BB g BOe GRS £ GRRRY 1A BAROY ponfget with the
f or med béggxt(usion nol di ng or injectiéﬁ nol di ng of a
Iatanthplechrostatic aaragecbegyang tpembes, andt &) m mynsgoniagls type
a thernoplastic resin and a polyner type ion )
chomging it xgeficuved ttce chargepveitiduts miking odntatt whethe
metal 311. Avolune resistivity value of the resistance

latmtirdéettirogtalimyiera@ilRed$ng puehbeabl y from 106 Q x cm
to 100 2 x cm Wen the volune resistivity value is

-MoheadtBypel0BaPeheUhit-t may becone inpossible that a
10 photoconductor drum can obtain a charge potenti al

enOUg*E:Ia%ﬁfé%aio[‘ e tomae: f6/R (dHAWEHE Vet Wdlude a
t he ot her 'hand, when the volunme resistivity value is

coRfcibd #Q&l}?cé?rﬁcﬁﬁhv{ae%%%%?né f#:oil@? ﬁnﬁliagﬁetic.brush a fur

phot oconduct or um nay he t'hernoplastic resin

S 507 SRR, ot 30 g, gy e o
SRS TG ARAT GRS Ryt s
cggégﬁgslgﬁ!argr'ree .Etlnq (iar} %}lcgetlfen(ti?m%bilﬁ;glgﬁé ‘El?enfat((-zleg ?alectmstatic
image bearing member is repeatedly used, and is effective to prevent
deterioration of image quality.

The magnetic brush is composed of a non-magnetic conductive
sleeve which supports various ferrite particles made of Zn-Cu ferrite, and
a magnet roller included in the sleeve. The fur brush is formed by
winding or laminating a fur provided with conductivity using carbon,
copper sulfide, metal or metal oxide on a metal or a core metal provided
with conductivity.

Herein, Fig. 1 is a sectional view showing an example of a
charging rollex. This charging roller 310 includes a core metal 311 as a
cyhndrical conductive substrate, a resistance controlling layer 312 formed

over the circumference of the core metal 311, and a protective layer 313
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type ion conductive agent, for exanple, it is 20
WO EIBEE t 0o use an ion conductive agent whi cPOTaAE2807/059138
resi stance value as a sinple substance of about 106
whidh covere i J@¥Reoftherresintanas coytroHinglger 31fcto thereby
resi stance of the resin. As an exanple, a conpound
adia3@ a polyetheresteram de conponent is
Preg%g{n%ilaﬁalﬁgd. To adjust the resistance value of the

resi @%@if&@ﬂéer UohirBihaY Blye?l 3120 id hrivadudywiekbiusion

t he "above range, the anount of the ion conductive

mo@xelgg gg S)ﬁﬁé&i@% aPloYaihkO B39 Qﬁéx%rﬁ?%ﬁ)éti@a $8s7n0 cothpition

parts~by nmass o e thernoplastic 25
conbeiingr oF B85t b SRERLAAS e, S8, pofmhlE twpe jon
conghughive #Rssb b (e REFipRel REFCR AhGH BireRPpa 8. can

O carbvelue RO A TR po Povo Lot L 22 i

pol yol efi n- To adjust the resistance value . of the. . .
prefesitdy frore 1051 motmi tegl09 Gy e 1 Wiheny e Yolpme FRsiphipty
the above range, the anount of the ion Qonduc_t'ive
valageis mererthimr 409 \Qf Komm] Oitpanay hepormes dmpesaible fhat a
by mass per 100 parts by mass of the thernoplastic,
phé@ebidudor Bienp oy wbtairy peckizrge qutcutial vnougle ke abjaip an.
di spersed in the thernoplastic resin using a twin
imagé e£ b0 fhe féneden e aier theSiother thaend, pehgnethe wobume
1'on conductive agent is uniformy dispersed in the
red] PLghld Gs' RskNtERAPADE L DOk i dind leBkegel By theveintire
nt resi stance controlling layer 312, there is no
vari ahi iﬂ H] I.st.ance val ue caused 15 by poor
phﬂ%’%‘éﬂ%&éﬁ 0 aﬁlcdgﬁ%!ﬁé%'i ve substance, which is
obseryed.,in the .resi ] PYShEtro i 18§
a co%ﬁ%ewoﬁ %n?ésﬁé%;ﬁpﬁgééajegﬁe%é the pol ymer

) o

31&y %oit g{:}e 5 2 CEJBIY.I%EC? g%ﬁtcahsbgasﬁiﬁﬂiﬁteff H&%Hfé‘él Mr&&tg

to the purposes and includes, for example, polyethylene (PE),

polypropylene (PP), polymethyl methacrylate (PMMA), polystyrene (PS)
or copolymers (AS, ABS, etc.) thereof.

As the polymer type ion conductive agent, for example, it is
possible to use an jon conductive agent which has a resistance value as a
gimple substance of about 10¢ & x cm to 1(% 9 x cem and easily decrease
the rosistance of the resin. As an example, a compound confaining a
polyetheresteramide component is exemplified. To adjust the resistance
value of the resistance controlling layer 312 to the value within the above
range, the amount of the ion conductive agent is preferably from 30 parts

by mass to 70 parts by mass per 100 parts by mass of the thermoplastic
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therefore uniformy dispersed and fixed in the

t hernopl astic resin conposition, and thus bl eedout is
WQ 208%1138Wel y to occur. 20 The protective | ayePCIHE2§05/059138

formed so as to adjust the resistance value to the
regt@l ue which is nore than that of the resistance

controlling layer 312. As a result, |eakage to the

def egt $RE! ipRlyMér t Hie Pidal OgsHMGIver dHcmt) I8 Fuaitcatary

If the reS| st ance vaI ue of the protective layer 313

f h erence etmeen thé resistance val ue
(F)egﬁéfeéﬁr@%-‘t’ #0211 aﬁt%ﬁ@"%ﬂfﬁ&*ms ng! plffer f%%l’&“?d

} 26 WO 2007/ 1 8

m‘ﬁrﬁ%"eﬁu for ?ﬂmflﬂ &“é%?l ve | 5%% g‘ﬁ‘%l g&%rgoﬁsécrm%g

i P 5SS B0y i

referably a fluorore3| ol yam de yesin,
lay%m b4 therthecgalneswithin 13%5% Wgwfraala@t the amowsk, of the jon

of its excellent non-adhesiveness_in view of
compiuntisre agentaigaefasably frore 10qasts brmass tq 40 @artreby mass
resin material commonly has el ectrical insulating
pepl0p qrarteby mmsspdfithedbemophastiheasiing rol ler are not
satisfied if the protective layer 313 is formed of a
r esi Thenpalgined! tydlecion. coidbuctiver ageth eandss dispersed dhukhe
of the protective layer 10 313 is adjusted by

th@iﬁ@ﬁlh%hﬁ&e&ﬁf nEUE LHRABLSdrevweerigades of & kieadersi Bince the
mat erial. To inprove adhesi on between the protective

0
po%ﬁé%{ | @g)%c 58 LhSdudisrd Sﬁ%é'iﬂe i OREnfifirtrl 0 dishe@te B0z the

uring agent s i socyanate may be

th%'il% 252 i'deg%t{l I}g Stifbd 254 'Jﬁblecﬁkfr 134%!,911:{‘ ¢hé FebRtance

s conn o a power supply

coﬁ%t)'c;ﬁ%tégg eglﬁl ghéjgegfs c% enlﬁc’?'dﬁg Eﬂst.aﬂa v\éi’tllé 2fsed
AT AR,

resistance controlling layer in which a conductive pigment is dispersed.

Also, the polymer type ion conductive agent is a polymer compound and is
therefore uniformly dispersed and fixed in the thermoplastic resin
composition, and thus bleedout is less likely to oceur.

The protective layer 318 is formed so as to adjust the resistance
value to the value which is more than that of the resistance controlling
layer 312. As a result, leakage to the defect section of the
photoconductor drum is avoided. If the resistance value of the protective
layer 313 is excessively increased, charge efficiency decreases and thus a
difference between the resistance value of the protective layer 313 and

that of the resistance controlling layer 312 is preferably 10° Q x cm or
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surface of the photoconductor drum can be charged nore
uniformy by applying the AC voltage. 20 Herein, Fig.
w@RpF1Z2Bchemat i ¢ vi ew showi ng an exanpl e i n \BOTSIR2000 /089138
contact type charging roller as shown in Fig. 1is
leg@PpPlied to an image form ng apparatus as a charging
unit. In Flg 2, around the photoconductor drum 321

as tpg, g Bf%géoeicﬁébﬁvé TRgEr kmr i GrefRgbls’ a resin

t here are sequen [ arranged a charging unit 310
mafie] @%Irﬁrdrsf 3@’0&#@%‘ %%%%Eﬁﬁ%ﬂﬁ% ?f%%semrlr. b e
” to. rm a %id’(?%‘té‘{ %st,ﬁt [ e | ]ﬁ#]&&%#’é%@&eréﬁn
Drggggrea toner gg@tnp Iate%dﬁl&%c %ﬁﬁt?‘hl faﬁn%%%%n%ssm

vi sual i zed i ma e, a transferring, unit.325.con ure
viewnof prewsnding |ﬁhﬁe‘iﬂmﬁﬁfagéf%ﬁm ihe ‘I?é’g
phot oconduct or drum onto a recording 5 nedi um 326
corhinarly hasi ¢eledizical onaﬂgmmjpxwewtlﬁ&t PROPPETEES PFE%%I Chﬁ%%\?g
on the recording nedium a cleaning unit 330
rolbernfieg wioe catisfiednifs the priotective iayer B & tmformag of g resin
t he phot oconductor drum and a decharging device 331
maAzerhl GlsRs. tTherstore theereststadoalvabee eftthal protectire layer
phot oconduct or drum 10 As the charging unit 310, a
g1rgont Q&jus‘té’&eodrﬁ hAEGirathy GarRius3éondlietive agonts gn the sesin
arranged, the surface of the photoconductor drum

mf&ﬁ%wh CoT?%ﬁJ ype Cﬁﬁbﬂ%&ﬁeﬁftﬂe@ﬁfﬁtﬂe 16péd 803 3hd. the

argl ng Uni't The non-contact type

m%g%:%gn%ggﬂc?h&é) c#b?ger Utr I | zr ng corona di schtarsgue(:hL aas
. dI I h I t;
isoganata A PAeeET bR e Rl dfetlad cﬁa?;,?ﬁgerﬁI‘FSI
d whi l.e ke t

e ema@atngﬁ%e%rcrararg% GARE Sarily 461 o

predetermined voltage is applied thereto. The voltage may be only a

direct current (DC) voltage, but is preferably a voltage in which an
alternating current (AC) voltage is superposed to the DC voltage. The
surface of the photoconductor drum can be charged more uniformly by
applying the AC voltage.

Herein, Fig. 2 is a schematic view showing an example in which
the contact type charging roller as shown in Fig. 1 is applied to an image
forming apparatus as a charging wunit. In Fig. 2, around the
photoconductor drum 321 as the latent electrostafic image bearing
member, there are sequentially arranged a charging unit 310 configured
to charge the surface of a photoconductor drum, an exposing unit 323

configured to form a latent electrostatic image on the surface to be
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The corona di scharge nmethod is a non-contact charging

met hod 20 which gives positive or negative ions
generated by corona discharge in an air to the

surface of a |atent electrostatic inmage bearing nenber
and exanples of a charger include a corotron charger
tieangrd, prdepelopies uniwd24d kenfifugid/icngdbefd X @thahas §Be latent
anount to a latent electrostatic imge bearing nenber

FRELRsHAN BhASN ofNHe0ArfAGY b ghd HBBEIcbh8ScHAPRAS Bfiform a
25 giving a fixed potential. The corotron charger is

ﬁ@.&ﬁﬁ%&ﬂ i age, CASIrAd s ity A28, WHsC '&maﬂguﬂﬁf upi Buffer the

hal f space around a di scharge wire an di scharg

ws{lgﬁ%@qﬁ&ge Bhlod bhsas eghs omﬁﬁsct%soarg}&oal%@a@rgg&rdmg

€ sane -as € coro ar ger, exc
further desa trod dthe ri,d
R R R R T tz7ed image on
f toZOmﬂ fromthe surface of t e latent
@ea’?%ﬁlf!}ﬁ oy Hﬁ@ SRR NEwhes edrfq) remave and

a schematic view show ng an exanpl e in which a

sesaven hhaconey deficenothe phaterondustarpdrimg awl an deghayging
form ng apparatus as a charging unit. In Fig. 3, the
dewiee paBils casfignred glo 2 remoweexpreegesidual 1 oténytisheon the
sane nunerals. As the charging unit, a non-contact
phatecaodwiiar dimammger 31.1 and the surface of the

phot oconductor drum 321 is uniformy charged by the

cor onaA¢ tigd @eirgddd unReyB0,di EshthBetygleadttiretng £l 310 shown
arranged while keeping a mcrogap 15 with respect to

fnBig. af ?J‘&rﬁh%@&r 88 %hb%drmeoﬂow pRSEEARE or (dEm 321 is

charg| ng rol Is inproved so as to keep a m crogap

earl ngs %eﬁ%yﬁ%ﬁe CHﬁgﬁg%rf?{rc?r[g?te?;wyl rr}aggm 10 i
10 100
ﬁre?ﬁnkﬂ{]gl‘ﬁ}d?gg ggh@ﬂﬁ‘r |ac z. e\r/vo;nhovm Jni;;mahoexanplgg]

of a

The non-contact type charging unit (2) includes, for example, a
non-contact type charger utilizing corona discharge, a needle electrode
device, a solid discharge element; and a conductive or semiconductive
charging roller arranged while keeping a microgap with respect to the
latent electrostatic wage bearing member.

The corona discharge method is a non-contact charging method
which gives pesitive or negative jons generated by corona discharge in an
air to the surface of a latent electrostatic image bearing member and
examples of a charger include a corotron charger having properties
capable of giving a fixed charge amount to a latent electrostatic image
bearing member and a scorotron charger having properties capable of
giving a fixed potential.

The corotron charger 1s composed of a casing electrode which
28
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charging roller 310 is arranged while keeping a
mcrogap Hwth respect to the photoconductor drum
321. The microgap H can be set by w nding a spacer
menber having a fixed thickness at the non-imged

arcapicf 2 halffispandarofind haliseiwzeiwie old £disthargd ReFSMced
all owi ng the surface of the spacer nenber to 2% abut
hewrlg Whé aggre@f the photoconductor drum 321. In Fig. 4,
the numeral 304 denotes a power supply. 29 WO

2007/ X I '
i o1 ogar PSP Theas" 12 A uh s Bk pototh BESkel Groopt
r-g| m. a_spacer ne r.. This
GRREEDINEPIATLAPLR gk IRPToRen PR Bl PR Hfrrodt & arvanged
hat oconducti ye.surface of t | at ent | ectrostatic
R 'Pfln‘ﬁylﬁé’n{?e{l-%t BB it A ’@r@ﬁhﬁ“‘?ﬂta%ﬂ’f the
the 5 image_ area between the charging roller and the
lakeni-¢legirasiaticimagebearines memher.ng nember- Al so, by
an applied bjias, an AC superposition type voltage is
appl i ddexeam, Fige 3 istaeaeheshatic vinw shbwingrageisespleny which a
menber is charged by di scharge generated in the
morcconfset Fivetonesn chiegahmsrapplipd toodh emaga dorhing apentatus
el ectrostatic image bearing nenber. . As shown in 10

&4 g chérgingiwdiai NINFiac3; thawandd phiie 46 i F%m Wet®expressed
i nproved by pressurizing an axis 311 of the charging

Byothesams inignérad9r i ng 303. The spacer nmenber and the
charging roller may be integrally nolded. At this

t inrre, 24 tm@eﬁargiﬁg e S sq%olpémﬁagﬁ @f@@@{%@g@g t%lﬁifand

i nsul ating hateri al nsequent

a
B SEE BbgLR EYAT h p n

uct Is acc

it SSi to prevent the toner from adhering onto
ét"%%ﬁ‘fgﬁg&%eé?tﬁm because of tackiness of the discharge

D Ok G5k i S S g S o microgar
with respect to the latent electrostatic image bearing member, the
charging roller is improved so as to keep a microgap with respect to the
latent electrostatic image bearing member. The microgap is preferably
from 10 pm to 200 nm, and more preferably from 10 wm to 100 um.

Herein, Fig. 4 is a schematic view showing an example of a
non-contact type charging roller. In Fig. 4, the charging roller 310 is
arranged while keeping a microgap H with respect to the photoconductor
drum 321. The microgap H can be set by winding a spacer member
having a fixed thickness at the non-imaged area of both ends of the
charging roller 310, thereby allowing the surface of the spacer member to
abut the surface of the photoconductor drum 321. In Fig. 4, the numeral

304 denotes a power supply.
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20 The thermal contraction tube includes, for exanple,
Sum tube for 105C (trade nane: F105C, manufactured by
WOESG7AAW Chemi cal Co., Ltd.). <Exposing StepPCai#z007/059138
Exposi ng Unites The exposure can be perforned, for
exany Fig, Ay tb ¥Bep the tnicrogesHNg fillie362 14 woandfaithwh ends
| atent electrostatic inmge bearing nenber 25 using an

| bller H19 @Pidraih péebemembbie EhROspHcer 392 is
Df%gﬁ%??gjslﬁfi ed into an @?% WO 2007/ 123273

J 0 38 ' t el
brcgﬁ%tc aﬁﬁ%g%ﬁ%%% t@%@oghemcbﬁahfﬁvé Sipaad o Hhailhgdnt

e anal og optical systemis an

1Bt ARG TP LR ko O T i e
. nber, il h i gi.tal ical ' e

5B b P b L5 B By o
e cre S B B2k SN ATENS 1 SR e

el ectrostatic image bearing nenber |s ex%gse.d to farm,
voltage isragpliedrand theJrtRpt PeiTpaiata Ipge beAEmg ember is
limted and can be appropriately selected according ,
chaxgediby dischesge gaperaind insthermicrogan dd hetweap thgcharging
| atent electrostatic inmage bearing nenber charged by
rollbeaniahgi lageninblectmstiic ixmge hicasing wposber. ards shown in
includes, fro exanple, various disclosing'deyices
Fi?.UCf.t} MaieeRpNing aptuealy o¥Sstiem micbghpndlais aimpyeedmby
aser optical system [liquid crystal shutter optical
predirha e 450 FNtfARE charsingtollbh using hesprins 808.
I'nvention, a rear |ight syStem capable of inmgew se
eXPOGLRG. AL AM (e INACkndl R Chatdife! AIRH may be integrally
el ectrostatic 1 mage bearing nenber. <Devel oping Step
daPexelopl pd, njtigg o g&eazs P Q%aif SR:tich & 2688 dffan
m g\% )&%tﬂfﬁ e ,;H[telﬁ?s%flgec roswgfﬁ

1 opi'ng tatic

insulating material. Consequently, discharge at the gap section is
eliminated and a discharge product is accumulated at the gap section,
and thus it is possible to prevent the toner from adhering onto the gap
section because of tackiness of the discharge product, resulting in a widen
gap.

As the é.pacer member, a thermal contraction tube may be used.
The thermal contraction tube includes, for example, Sumitube for 105°C
(trade name: F105°C, manufactured by Sumitomo Chemical Co., Tid.).
<Exposing Step and Exposing Unit=-

The exposure can be performed, for example, by imagewise
exposing the surface of the latent electrostatic image bearing member
using an exposing unit.

The optical system in the exposure is roughly classified into an
30
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20 image with a toner or a developer to froma
vi sualized i mage. The visualized i mage can be forned,

WG 207/8333Tpl e, by devel oping the |atent el ect PEIVIRRHG059138
imge with the toner or devel oper and can be forned

aniMogt HetiaVRistmbngndni HigiTaleopidrdl itan. uTite analgt optical
specifically limted and can be 25 appropriately

systBhErd 86 obtios) &naum PIwhids almasuaeipt iscdifedtty prapct on a
with a toner or developer, and is preferably a

1atgﬁ¥ e+18@dr39talﬂié,‘j tim43hC BeaARkAibmbae whilet GRET digital optical
eve n

oper a can give the toner or devel oper to the
SRt B e Phcia PRt Iy hafioh ATABA as an
clegFrig sipea 1 Hhe Bnogt i RRGlatliie i sHed ATk iy cignal
STERER R e Nt e L L
conmponents, if necessary. -Binder Resin The binder

ImAgei n i ncl udes a pol yester resin obtained by 10
condensation pol ynmerization of an al cohol, conpopent
and Theaespegingc unibi ds canbofeerilieally almitef aandccpn be
acid nodified rosin, preferably, in the presence of
appromfiaely tylectpatoafitg tathe phimsencisldng astihersurface of
conponents, if necessary In the present invention, the
tha'38tcift dlbetrostaitiv) maayd beasmiedmehibarochdiged bythe cheirging
the carboxylic acid conponent nmakes it possible to fix

undt ca¥e'bé litobABeraigossd aaddt dndludeqV frestegnagde, various
stability. Amaleic acid nodified rosin nodified with

dié%&ﬁh%tcﬁ%&s é’l‘.f&h;isb {:tﬁ)ﬁngmidca!l 2¢se®s FodURRE array system,

conventional ly, ree functional groups and

LS 4 opkicADsRIER and LED optical
lasr%lo)})g{s ergyér%;s}fl’ r!i,dlivivﬁicc Stlg% gggﬁ%ttogflﬁedsjg% us?‘%g a P
sygt%rn?oxyl ic acid conmponent containing a | arge anount

In the present invention, a rear light system capable of imagewise
exposing from the back side of the latent electrostatic image bearing
member.
<Developing Step and Developing Unit>

The developing step is a step of developing the latent electrostatic
image with a toner or a developer to from a visualized image.

The visualized image can be formed, for example, by developing
the latent electrostatic image with the tomer or developer and can be
formed by the developing unit.

The developing unit is not specifically limited and can be
appropriately selected from known ones as long as it can develop with a

toner or developer, and is preferably a developing unit which contains the
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of a maleic acid nodified rosin so as to enhance
fixation properties, contains a |large anount of a | ow
nol ecul ar wei ght conmponent and a high nol ecul ar

wei ght conponent, but it is difficult to

simul taneously satisfy storage stability and

tboer texnpeveltpere ahidx adih ofiver dpe tiras or Wiskebger2b Wheratent
the anount of the maleic acid nodified rosin

dlesiaaace, imhgé exihi ari WitlRRA! mMAMnkeffhdt WRh the latent
fixation properties in the resulting polyester resin.

I tVRA00 4sbed MR RET/bRA0A7/ 059135 On the o her

hand, the (neth)acrylic acid nodified rosin used in
ﬁ%ﬁbﬂresent invention is a rosin having two functional
groups and therefore can extend the nol ecular chain

as a rtjon_aof th in chain.o a pol ter, .
Eherend iitsanchfeart Thaehct Biderottsht anihe: lomipe agent,
caontent qf 9 l.ow nol ecyl ar wei ght conponent_ having a
a6 BralPEblranelidesr Bieasips agens, a chareq sonto} agertand an
nmononer conponent or .an ol i goner conponent decreases.
exteral additgve, sndhplgotacladers othesenmponenty, diesessanyi ch
makes it possible to sinultaneously satisfy two

-Bomddri Beging properties - |owtenperature fixation
properties and storage stability. 10 -Carboxylic Acid

Conmpofléret Himdehe resinbaxylhidesadd golyeetwntresin obtained by
(meth)acrylic acid nodified rosin is contained. The

conBémgatary Ipolyrastidatiodi dfi £8 4186kl édnpordisi And D dakb&dlic
wth (nmeth)acrylic acid and is obtained, for exanple,

ki bh@ipondat thRfhihBALh i h&di PR -
acont ai r%)iong abi et ilcﬁggg?g%r@ggg%cg(??%@g@aci ?]ﬂp%ﬁesf?ﬁbéy’ m

R i i ' Loar i d, nghar acopi I Gy
VBE: e RaTR) F o0 othE AR CeRa S Ol B0 2GRANERE ' Gehor
[ nmeth)acrylic acid. Specifically,

| p@gﬁﬁﬁ%qgg{:‘ﬁ%e 'by(t he %DI el Z-AI der reagti on of d

| evopi ic acid, abietic acjd, neoahigtic acid an )
ol <t et %8s Svabiong Uts gicooh: e doRtiaGala, acid
a mai h conponents of the 20 rosin with .

n{ﬁ%ﬁ%f&@ﬂﬂ ag-theeprbagelic peig Gopgponent makes 1t possible to fix at

very low temperature and to improve storage stability.

A maleic acid modified rosin modified with maleic acid, which is a
modified resin used conventionally, as three functiomal groups and
therefore functions as a crosslinking agent. A polyester resin, which is
obtained by using a carboxylic acid component containing a large amount
of a maleic acid modified rosin so as to enhance fixation properties,
contains a large amount of a low molecular weight component and a high
raolecular weight component, but it is difficult to simultaneously satisfy
storage stability and low-temperature fixation properties. Whereas
when the amount of the maleic acid modified rosin decreases, it results in

poor low-temperature fixation properties in the resulting polyester resin.
32



10

15

20

25

nmet hacryl. Therefore, (nmeth)acrylic acid neans
WORMOYIIR7Iacid or nethacrylic acid, and "(net PIOEPG7H59138
acid nodified rosin” nmeans a rosin nodified with )
acr ythh Gheasthdr Hard, taei (aethiidrytid asid modifiedomopin ased in
acid. The (nmeth)acrylic acid 25 nodified rosin in the
ther%;‘gé t iRYeibANS 8 Rbsinehakivg afwdCfitictional | groups and
[

led rosin nodified with acrylic acid with | ess
theBp B ot P68 Hig ol PhAlBA; habiGtn of the main (hpin of
o ot S S O OB R na otent of
a 1P gPlsceiRs retein sP BB e Frisflenyted WELEAAR, 500 or
e b e e oo B il pgment

nol ecul ar  wei ght of the polyester resin d .
doareasesns Has, b 19 BFWBRAL0IXET0A| SHETISENE Ghfe: which makes

conponent Herein, the degree of nodification with
it (poesiblacty| simultenecaslyhsatishy ctivar egnBicting PrPeghesg—

equation (1): 10 [Equation 11 Degree of Modification
lovinbéthpehdehivp dixaticrcpropiedties podl stongge séabilityy ] X 100

Equation (1) in the equation (1), Xi denotes a SP
-Ciﬁioﬁ?]iemad@mﬁﬂjbﬁmﬂ%i c acid nodified rosin whose

nodi fication degree is to be cal culated, X2 denotes a

15 sAkupat .@&b'é&gualm ebmipopent ) daieth) acrytic dacib dhbddrbd

rosin obtained by reacting 1 nol of (meth)acrylic add
rodth! {4 loﬁﬂ%’n%ﬁ. a tqHéSl(ﬁe%h)a@Pﬁiaf e 0Ledificdl Shsinaisia @bsin

rosin. The SP val ue neans a softening point neasured

ap auto ' RYTe -hal «2RRN | Sherthe

mogi\éﬁgﬂ om% @{ékﬁ)ac%ﬁr% fag{s&j g.gﬁ le 9BEdi2RANFoP RxRinp1EShE

H
wn i n € e scri be 20 herei nafter.

addle, sat urat ed.OP VAl UsHIRA0S BnbhntAk Ybidhe deid) heoabietic

acid, pulstric acid, pimaric acid, isopimaric acid, sandaracopimaric acid,

dehydroabietic acid, and levopimaric acid, as a main component, and
(meth)acrylic acid. Specifically, it can be obtained by the Diels-Alder
reaction of levopimaric acid, abietic acid, neoabietic acid and pulstxic acid,
each having a conjugated double bond, among main components of the
rosin with (meth)acrylic acid under heating.

Ag used herein, “(meth)acryl” means acryl or methacryl
Therefore, (meth)acrylic acid means acrylic acid or methacrylic acid, and
“(meth)acrylic acid modified rosin” means a rosin modified with aerylic
acid or a rosin modified with methacrylic acid. The (meth)acrylic acid
modified rosin in the present invention is preferably an acrylic acid

modified rosin modified with acrylic acid with less steric hindrance in
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until the SP value of the resulting (nmeth)acrylic
WOos0t123 fi ed rosin reaches a saturated val u@CT/JPR@7/059138
nunmerator (X1 - Y) of the equation (1) nmeans the

i @e%ﬁﬁcﬁﬁ Ativiey BegR Didls-AldEr yédotiomf the rosin
VlErm i1 fied mthl (meth)acrylic acid. The larger 25 the

val ugy g %@ggﬁeb%ff ABdiffdatahl 6 thé tldslRibh a@neth)serglic dacid

represe the equation (1), the higher the
(acBi 58 BB TEI (IS ferably from 6 0 100
mok o sae a0 £ .00 AYb P aPEF bPekFally HBAHO 1A A0S dnd
paiipBy oAb g SO0 A £ i e R b PRyr
i 5 R B A e
(meth)acrylic acid to an acid having a conjugat ed

oligmubt eompadedbnt ained in the rosin through the
Di el s-Alder reaction. The resultin (neth)acrylic
aci dHepeint thel degsée ofrmpdsBeation) weith i(meth)acsyligagidygan be
used after purifying through an operation such as
caleuldtbd et therfollb®idpeqnatibn (Iked in the (meth)acrylic
acid nodified rosin may be any known rosin w thout
i m [eddRiomi]l ong as it is a rosin containing abietic
acid, neoabietic acid, pulstric acid, pimaric acid,

Delg2 0P b LG with (MRtR)eRy ¢ acide= §(0- Y)/(X2 - Y)] x 100

ehydroabietic acid and | evopinmaric acid as a main
conponent, for ep i6n (§) Natural rosin obtained from
pine trees, 15 an’isonerized rosin, a dinerized rosin,

in P grvahn (Th ARk a7 SRR Shebiiclylic Aot Sitled
cod B A0SBpRaHERC PR A e GREREN, 4 e o
sabemind SF Yelte R & Jeret bRt B L 2Pt BRi by
rengng ek o Unempseiogsid with 1 mol'ot o roein | FhdY denotes
a 5P value of rosin.

The SP value means a softening point measured by an automatic
ring-and-ball softening point tester as shown in the examples described
hereinafter. The saturated SP value means a SP value when the
reaction of the (meth)acrylic acid with the rosin until the SP value of the
resulting (meth)acrylic acid modified rosin reaches a saturated value.
The gumerator (X1 - Y) of the equation (1) means the degree of an increase
in a SP value of the rosin modified with (meth)acrylic acid. The larger
the value degree of modification with (meth)acrylic acid represented by

the equation (1), the higher the modification degree.
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propert| es. The (rret h)acryl ic aci d rmdl fi ed rosin is
obt ai ned through the D els-Al der reaction under
WOWaT/13¢73and therefore contai ns decreased i mAGT/PRAI/059138
as a causative of odor and also has |less odor. In view
of 2fhd ailithbdFop peepandg ithp (methincsylic agil stodbfied rgsin is

t he (meth)acryllc aC|d rmdlfled rosin is preferably

notO%Ie%;ﬁt%d]anﬂ%ﬂ ﬁdgeihté@ssalew@ﬂmccaﬁimg)to the
071123273 PCT/JTPZOO?/ 05913 (et h) acryhc acid, and

th-qu %%l?%ya pROBaifARd irb¥id 8afd bePobisihed, for
P FE rosi n Wit ¢ BBREh t

acrylic acid. The purified rosin

exirigfhe O e Lot i R eE P, A AR e

yi ng step. Inpurltles cont al ne

mikfiSe’ 5101 1ot @gfﬁgffgggxt PigobEY b BAPE, rﬂe&?b; naddmg

I fpurrtres are nal

(iR RGN FRoHT SER DB PEI kA e B Wifeine

n- hexanal , octane Qi.C id, be aldeh
m2i§b¢1t yosinr o¥hr 6&@ ~Diels 1 F olE3c yﬂ?‘ﬂet ﬂmg
1- nethyleth benzene 5- dlneth I2 cycloh xene
(ma adeylic aadhyi 9‘1)‘@%@231&5@]39 deed) as dhds, o E@é’nse used
invention, it is possible to use a_peak intensity,
afteRipubifymgttirecehon eperatico sudH as distbréon. of three
kinds of inpurities such as hexanoic acid, pentanoic
aci dTBB sosierusddientioemsthyarmylie acihrhodafied r@inngay be any
method, as an indicator of the purified rosin. The
knb@aSRIEih RAthéhelivetaioh @sllbng eEritrie at rosin fcontzmathg abietic
rather the absolute quantity of inpurities is that
(4 € nig&hihict b&é Ufﬁﬂbﬁ?c r 9&Ean % fnikie REREefopinveid i auid,
|nproved i's one of the inprovenents over

sa.ggar E.?ﬂ ,Q{ﬁﬁ' rhe%\ﬁa# B¢ RQHY884 FevopRBAKie acid as a

r03|n nmeans a rosin In

m@@;gq?pﬁl@g%%k fgi'zgxa_ﬁltp(igsé %p& Al'FKEAOkERAHA fbuPpidtrecs,

nt'ensi ent anol c

an isomerized rosin, a dimerized rosin, a polymerized rosin or a
dismutated rogin. In view of color, the rosin. is preferably a natural rosin
such as a tall rosin which is obtained from tall oil obtained as byproduct
in the process for preparing a natural rosin pulp, a gum rosin obtained
from a raw rosin, or a wood rosin obtained from the stub of pine, and iz
more preferably a tall rosin in view of low-temperature fizxation
properties.

The (meth)acrylic acid modified rosin is obtained through the
Diels-Alder reaction under heating and therefore contains decreased
impurities as a causative of odor and also has less odor In view of
reducing odor and improving storage stability, the (metblacrylic acid

modified rosin is preferably obtained by modifying a purified rosin with
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acid is 0.4 X 107 or less, and a peak intensity of

benzal dehyde is 0.4 X 107 or |ess under neasuring
wegiRehs of the head space GC-MS of Exanpl eCT/IP2007/059138

described hereinafter. In view of storage stability
(metkhaeflic di@, ReXK is i Mbew Spreferiblieolstadned dvy dubdifying a

preferably 0.6 X 107 or |less, and nore 25 preferably
pudife AP %08k WwiBR{melthf abidt ensity of pentanoic

S

acid i preferably 0.3 107 or less, and nore

or of 840 ool st Ts Of rdeiiSn Fch o WRPAAR 28363 has

peak 1 ntensity of benZal dehyde is

ref arabhy O : r -of or ; ; 8 %osi

bofip $eBEB8A oyt Du g ing Ries™c Kinp BEiflcE’ @ntekinie im0 hosin
and odor, .in _addition to the apowe thr | n

arg FSERGTAGL By BRCHY IS i rogf Aneiih A tagndt, " Exfihples of

. 2-pentylfuran is preferably,redyced. A peak ip '

ImprHIefexandlTte s prd bly 49e y‘i@g@p&&, ess’aé%ﬁ.ﬁde%de,
preferably 1.6 X 107 or |ess, , st iq[# Eo{e .gretgrabl .

3-meshyl-3bntanones & methydpropaneik acitchuanpigacid, pentanolc
2-pentylfuran is preferably 1.0 x 107 or |ess, np

acjt, e nchentsanal) . @txna,0 heganpiss acidynhenzaldehyder &pen an,
preferably 0.8 x 107 or less. 10 The pethod for

2 @rdiinkyhylgytloheranome,i s not shewéthyd-2-(lymethylethylbbenzene,
known met hod can be enpl oyed, and is perfornmed by

3,5’4c§ﬂeth€m~@‘dohdmby ghdl 4i(T-ahéthylethydbengatdehydeandn the
preferably distillations. As the nethod for

preként iﬂ@h«:m% if & peaeiIBlte s Apbhkdntiandity, bddch s dBekted
No.  07-286139 can be enployed and exanples thereof

asg s[‘%l%p% %ﬁfdgﬂeﬁt bPPhrbd KRHE bf LAGUERILIRESY Rexanoic acid,

nmol ecul ar di'sti ation and steamdistillation. It is

pe[f:{tsjflgfcaa@icf E%:& ﬁﬂﬁiﬁid’ﬁl@ﬁﬂeg}%g H:é‘ﬁieﬁﬂ hade GGM{J @®éthod, as

pressure- exanp atiron s commonly

. t d - . f 6 I ;
and i Sata b G o BiABTCRS. SoBRe o fen i s, B0 Foiatie
thin filmdistillati CificatiQn d -y
coempREnt BripeusedrsRERctoE abiihly WGRRERY f SYAE g that

conventional iati IJatiqQn conditions,. .a ?ilgh .
the use of the p ed rosin in the present inverition for’improved odor is

one of the improvements over conventional rosin-containing polyester
resins.

Specifically, the purified rosin means a rosin in which a peak
intensity of hexanoic acid is 0.8 x 107 or less, a peak intensity of pentanoic
acid is 0.4 X 107 or less, and a peak intensity of benzaldehyde is 0.4 x 107
or less under measuring conditions of the head space GC-MS of Examples
described hereinafter. In view of storage stability and odor, the peak
intensity of hexanocic acid is preferably 0.6 % 107 or less, and more
preferably 0.5 X 107 or less. The peak intensity of pentanoic acid is

preferably 0.3 X 107 or less, and more preferably 0.2 X 107 or less. The
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rml ecul ar wei ght subst ance is rermved as a pltch

fraction in the proportion of 2% by mass to 10% by
WO E1¥328ed on the resin charged and, at the P$IRR2007/059138

time, 2% by mass to 10% by mass of a first fraction is

pedl€ RYSskity? Sof T hengaldebyde gip greferably he.3 osi I0hednd emore
nodi fication is preferably from50C to 100C, nore

¥ forpeQC to 90C, and still nmore 37 WO
Pte%’?bﬁg%m PCT/ . P2007/ 059138 preferably from 65C to
850‘1{“@ BeRbEE N GioRP b btcRheé QEABIIIERANY Sdor 9h tdition to

p0|n neasured en a rosin is once nelted and then
thel, 3%% ﬂ%ﬁ? Br ph i lindel %8, "s"%**ﬂﬁ”ﬂ‘e?le?%%%ﬂé and
2 BGBERTAY 3 ABIera bR PR Tp o R P HREDPE, O Bl ie
oy 3 oS8 il 0 0

KOH g, and still npore preferabl £ to
pr v ko 407 1y Ipse oA, PaPsRk dpte 8 an 1
nmeasured, for instance, according to the t1 od .
prefesably bkl % 10318 kes7morgmzetarablinD.9x 1@kor less, and still
(meth)acrylic acid nodified rosin in the carboxylic

moa6 ipdefoeabbn@Btx 167 pr &dser abl y 5% by nass or nore, nore
preferably from 8% by nass or nore, and still nore
pr ef Thabhethbddbt pAifFmgbhenmsin mnmmmﬁ(taﬂar Bmitsd and a
| owtenperature fixation properties. In view of

InSbvd 386ikpdakiahi hs cikiogedit emid qf péfofmedhbyc dystiltation,
acid m)dlfl ed rosin is preferably 85% by nass or

08 | A®ridy
reérgéf U 6o Phef %}f@%ﬁoﬂ Yy pFBfesably |ESEllatibik) rihe

mass ‘or Iess and particularly

b f
m‘%ilg fo? hg}ég%&ﬁ? o % tei) acry | cbgﬁ%?ghn@ A'No.
D"!-J ed r clr (nﬁlililp 0§ acﬁci B10% ATARY o9 aﬁie‘i’:e&f) PRARAR! distillation

?ra

under reduced pressure, molecular distillation and steam distillation. It
is preferable to purify by distillation under reduced pressure. For
example, distillation is commonly carried out under a pressure of 6.67
kPa or less at a still temperature of 200°C to 300°C and a method such as
thin film distillation. or rectification, including conventional simple
distillation is applied. Under conventional distillation conditions, a high
molecular weight substance is removed as a pitch fraction in the
proportion of 2% by mass to 10% by mass based on the resin charged and,
at the same time, 2% by mass to 10% by mass of a first fraction is
removed.

The softening point of the rosin before modification is preferably

from 50°C to 100°C, more preferably from 60°C to 90°C, and still more
37
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5% by mass to 85% by mass, nore preferably from 5% by

mass to 70% by nmass, still nore preferably from 8% by
WhE13387360% by nmass, and particul arly pref eF&FVIFH07HHLIS

10% by mass to 50% by mass. The carboxylic acid
preiorady Eost BETC thassitie Thet syfarinki poiati of r@dn means a

nodi f1ed rosin, which is contained in the carboxylic

sofgé:ﬂjﬂ Afidsuréd When £ Bsh fik okh ynélited bed Hrech aHowed
e ag ropriately selected according to the 38 WO

to %%?ﬁeg‘(% r%figijof g-ﬂeJF&QO%Q@? 138en b RReas ol tépbtitiete of

an al 1 phatic dicarboxylic acid such as

al hc agi ml Qﬂh ' 'ﬁﬁi:fé ' Efmﬁ]}ﬁgﬂgrﬁ les
25@%‘? atﬁﬁ?gg%m C ac&d&fslﬁ%écom c&am , dg ut aconi c ple
aci,d,,.succinic acid, adipic acid, sebacic add,
descrihed i d, n-dodecyl succi.nic acid or

n- dodeceny] succi ni ¢ acid; ;ap 5 ar ti,c dic '
et b et gale ol fhecostn el Rndiator s Gty from
terepht hal i c_aci d; l'icyclic dicarhoxylje. aci
106w Bk DRy gy maredeiorabiy fonk LuRe R OHE o
pol yhydri c carboxylic acid,_ such as tri m;&bﬁ/l c aijlg
180mgpRQFkg, land etilcmgre mrefarabln jxpm Jolmg g to 17/(mg
(having 1 to 3 carbon atons) ester of these acids. As
KOHAfl herein, these 10 acids, anhydrides of these
acids, or alkyl esters of adds are genericall )
r ef eThaedatid aalwe ol bl ytdsin acinl o npeasuared, Afozo mgtance,

Conponent The al cohol conponent is not specifically

actdrdingth BRdmetRod Gesédipsdii JES BQ07el ected from
al cohol conponents used commonly in 15 condensati on

pol YARLI 2atie0R Of theP UnieRYaREvHE Sidid 2aa@ifledordsint e the
purposes. In view of chargeability and durability,

¢ rogf %ﬁ%ﬂﬁ Sgﬁgioﬁeﬁp isabg%tﬁﬂgy?g%j Sy @i o8f more, more

A'represented OW ng structural

pr&%{r%ﬂyglé‘%; S%%'? mas% dil' ]Sl@,xﬁlﬁ Et)ﬁ 1‘1‘3@ %&&e%ﬁﬁﬁcﬁﬁﬁf‘hﬂ%
by mass or more, in view of low-temperature fixation properties. In view
of storage stability, the content of the (meth)acrylic acid modified rosin is
preferably 85% by mass or less, more preferably 70% by mass or less, still
more preferably 60% by mass or less, and particularly preferably 50% by
mass or less. ~ From these points of view, the content of the (meth)acrylic
acid modified rosin in the carboxylic acid component is preferably from
5% by mass to 85% by mass, more preferably from 5% by mass to 7 0% by
mass, still more preferably from 8% by mass to 60% by mass, and
particularly preferably from 10% by mass to 50% by mass.

The carboxylic acid compound other than the (meth)acrylic acid
modified rosin, which is contained in the carboxylic acid component, is not

specifically limited and can be appropriately selected according to the
38
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H3 20 where represents an al kyl ene oxide, R
represents an al kyl ene group having 2 to 3 carbon
WQR08HE232% and y are positive nunmeral which ref@swaqu7/059138
an average addition nolar nunber of an alkylpne_oxide,
pukgtes Widdhckideegforiexampleghnaraighatio dicaibazylitaicidreneh as
preferably from1 to 8, and still nore prefgrably ]
oxd{OAHE ndlentt adl, HideR) koille (@ ethdadeyladdeid) citkaconic acid,
bi sphenol A represented by the 39 WO 2007/123273
i i EaR0 ¢ Qéﬁ% eid, Ushdtidlc hefdudipid heid)Cialdeic feld,
:waggﬁﬁpgéa’éﬂ a kéﬁ%ﬁé (having 2" to 3 pcarbon at ons)
e £vel |k r fGe@nylodRinkf) acid; an
andil, Sy S A RElcHAR IR or HBGle iy ’

I Spheno !
arRbe UL AR FSh G bndh %8 sl hiallenaiaY RBGPMHAICBRRE or
po] yoxyet hyl ene( 2. 2) - 2, 2- hi s(4;.hydr oxy.phenyl) pr e.
tef‘i’ﬂgﬁéﬁ? eng‘“gf t A alq%ifiﬂcgﬁe &k‘f%%mﬁ ct %‘i bi ggﬁgnolas
A _represented by the styuctural fornula (), in the ..
cydplerRoRePOREN FoU B EY LA, bighePobO RS sutirgio
preferably 50 nmol % or nore, still nmore preferably 8
acidp Feglo ps tomeclliticacid ot mvmﬁﬂ]yhﬁﬁéﬂepaﬁﬂﬁﬂ%ﬁn& or ﬂﬁfyl
substantially 100 10 nol % The other al cohol )
(havinpdntm8 darbémdbsms) estesxdribees agidsy| dwcuseg hersin, these
propyl ene glycol, neopentyl glycol, glycerin, ]
acide) habyeides tofl thesé xicids, ol alkyl esters, ofhgdds gen sesgrically

bi sphenol A, sorbitol, or an alkylene (having 2 to 4
refo®FdiDib 26 AEBIheRyIRSdd ¢emp@andddi tion ol ar nunmber of
1 to 15 16) adduct thereof. Tb reduce the content of

.Aicgﬁoigg%[g}ggle?ﬁnoner and to inprove fixation

propert pol yester resin may contain, as a

Lol ! f1cBhol b BREnehE s AR eci HhitdCaf dhn be

trihy*=dric or highe ol yhydri ¢ al cohol and a

b ,8h1ebled Ho O il GofiolBRH | ool mmonly in

condensation polymerization of a polyester resin according to the

purposes. In view of chargeability and durability, preferable one is an
alkylene oxide adduct of bisphenol A represented by the following

structural formula (I):

CHs
H— (O R)x-—04©_ i—@—o— (RO}—H Structuzral Formula (I)
l—l3

where RO represents an alkylene oxide, R represents an alkylene group
having 2 to 3 carbon atoms, x and y are positive numeral which represent
an average addition molar number of an alkylene oxide, the sum of x and
v is preferably from 1 to 16, more preferably from 1 to 8, and still more
preferably from 1.5 to 4.

The alkylene oxide adduct of bisphenol A represented by the
39
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20 long as storage stability is adversely affected.
The trihydric or higher polyhydric alcohol is
WOHET/EB¥AB y contained in the al cohol conponenttCTAEY07/059138
the trihydric or higher polyhydric carboxylic acid =~ -
strAERRAY Tormalp (Bf Bichile; for axtaanpled am alltydenabavipg 8 to 3
acid conponent. Also, the trihydric or higher
carBBh)SEd) bzl GhetagSadditiorr allyr aantlairidd fonl@®hedduct of
al cohol conponent and 25 the trihydric or higher

hia@ﬂlaiim’d” c car boxyl ip;, aci d conpound gyehpr ef erabl y as
ontal ned in the carboxylic acid conponent. In view of

b loh 1oye. JP2007/ 059138
POI%%%S’H@%’?%%‘%#% %g&%ﬁ%%%%gﬁﬁzﬁﬁ@s [ g ual nononmer,
t he Nt Qfathg .t ' ' r. ol yhydric
POIE'QF-E%'IT?%E@@)gg&ﬁ%%uhﬁydﬂ{uggggé?@?gﬁiﬁ Féf rom 0. 001 nol
to 40 nol, an r referably frpom 0O | ot Q- ,
per Eoc%ﬁ‘mgf %?hgh(gl E@W&?D‘Eo enatqéufggogoﬁjtsﬁite@i A
the trihydric or higher 5 pqlyhydrig alcohol in the .
rommeoRsid b ihisn Srmackira BReRl) ) SPofhen aipRoL fomRaHEns s
nol % and nore preferably fromQ. 1 %to 25 nol% In
prefeeahlyi 30, molY% aympreyimaere prefaralirei0 mole qrmare; st grore
hi gher  pol yhydric carboxylic acid conpound is
praferdldy80 pol%er mozespnd particmbarly preferablycuhstantially 100
derivative thereof and the trihydric or higher
mdd¥®.yhydri c al cohol 10 includes, for exanple, glycerin,
pentaerythritol, trinethylol propane, sorbitol, or an
al kyfraee of v ial@hal t @ mipeegitoincudes,) foxietam{pdue edbylene
addi tion nolar number of 1 to 16) adduct thereof.
glyWBNhrbpFRee FY&A! | bopehbylTaulybdll Cglioeslnp ' péntacrythritol,

ivatTVve thereof is particularly preferable because

il rngm %&%fﬂ;’e | GRehRSL, B 1
trléeg]slgﬁlﬁfo ng agéent an |§eglféi§]c%&ﬂ%ﬁéffect il\’/e rt%n alkylens
i npr l, Q& ' ' i 1+t
(B oy o BAPRLRERE0 RS (AraBD oBURRGY bldhee muber of 1 to

he ,al cghol gonponent and the carboxylic acid
1628?1’38% e‘rl“a“é"{:'preferably performed in the presence of

iaﬂcl ﬁfgég fc%gl: gnq:qc ampt aall %tf'thghfes?éfﬁlr Haﬂon r g]tlal %S{mprove

fixation properties, the polyester resin may contain, as a trihydric or

higher raw monomer, at least one of a trihydric or highel_' polyhydric
aleohol and a irihydric or higher polyhydric carboxylic acid compound as
long as storage stability is adversely affected. The trihydric or higher
polyhydric alcohol is preferably contained in the alcohol component, and
the trihydric or higher polyhydric carboxylic acid compound is preferably
contained in the carboxylic acid component. Also, the trihydric or higher
polyhydric alcohol is preferably contained in the alcohol component and
the trihydric or higher polyhydric carboxylic acid compound is preferably

contained in the carboxylic acid component. In view of storage stability
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20 conpound and a t| n(II) conpound haV| ng no Sn C
bond, and these esterifying catalysts nay be used

WQ2087/&23873 i n corbi nation. The titanium conpowRCT/#2007/059138 _

preferably a titani um conmpound having a Ti-O bond,

an&'i-@dﬁ@ﬁi@n REehe cahtanteoforhiEpaisidudlamongnan, thkampount of the
group, al kenyl oxy group or acyl oxy group, each having

T ferabl
trﬂ;l[%rrpoundm%l?%rl]ge for exanp#gca%l?ltdaﬁﬁ%bh%?lignpm Tty
013 P
oft 800 eﬁéiﬁ%%#a%ﬂﬁﬁ%? ey SRR %o 25 ok per
I t b det h I :
wﬁﬂcﬁl&* RS LAREPAEE", P 18htent o tho by dic o highor
bi st t CBHI 405 H1
POl AR, ﬁf@&oﬁﬂﬁyﬁ%ﬁ S gl CRHSRA G if AR eably from 0.001
Ti (CBH140s C2H50 2], t.it d | at
0 %'séw%mrfg?aaﬁ ma%%ﬁ#%@ﬂ%@-ig@@gﬁ%ﬁ%% e
1 Boibe oo o LS FovLBosaFan bt sy erbisher
triethanol am nate [ Ti (CGHL4Q8N) 1(C3H7?)00 and t| tani_um
polyiydpicomrberxylit acid(conmmingis preferably, for example, trimellitic
[ Ti (CsH14@BN) 3(CSH7O)]. Among these titanium

acioPa dedativet rireol ad slop trihydeiverifigher polyhydric aleohol
bi stri et hanol am nate, titaniumdiisopropylate

indlh86et Hap obnithpH, e ghedrin i pantasrythyitol; yiramethylolpropane,

bi stri et hanol ami nate are particularly preferable and

al IR (hivingar! aple chevsa A DdMoRa d RAkPiEe
SO%{O&)I 'DEL-'(I)JE')"El Spéci fi cglexa\rg]oi1 | es of ct he ot her preferable

dﬁﬁ%% trapropy &t?.,ﬁtg;%g@)ﬂ“ E&Hﬁal_%t]hés%ngh@erm,
el G 80 fx% VAEATY BapelouRE y%ﬂ%f fp?%fﬁ?l?‘éfe' Bidhee i
SRR o s
b S A -
-Esterifying Catalyst—

Condensation polymerization of the alcohol component and the

carboxylic acid component is preferably performed in the presence of an
estertfying catalyst. The esterifying catalyst includes a titanium
compound and a tin(ll) compound having no Sn-C bond, and these
esterifying catalysts may be used alone or in combination.

The titenium compound is preferably a titanium compound
having a Ti-O bond, and more preferably a compound having an alkoxy
group, alkenyloxy group or acyloxy group, each having 1 to 28 carbon
atoms in total.

The titanium compound includes, for example, fitamium
41
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T el o

20 titanate, tetranyristyl titanate, tetraoctyl

titanate and dioctyl di hydroxyoctyl titanate are

WOQHE7/813aW e, and are al so obtai ned by reacti mETAP2007/059138
titanium halide with a corresponding al cohol and are

ﬁ%@ﬁt@lﬁﬁwﬁdﬂmiﬁmmlMM2@ﬂvmhb titanium
content of the titanium conpound is preferatélﬁghfrom

-- lam]'ﬂ 16 (0} Hm-lq tibaiium

dﬂ%’?&@%@?%ﬁm .1 part@eb)[/@(namggo%o. 7 parts by

o aRS BB o BTSSR PO ! tation
el RS oS OTEREERY 0 MR NN, comastcn
e 35 O RS0l EREERIT AU,
! S0kt ey S RSRE, "B B R SRR Q)

exanple, a tin(ll)_ carboxylate Vi | 1\C
titamiuan griosqprhpylaty iziethanelaginese o B D IFLACE 0 ana
tin(ll) oxalate, tin(ll) diacetate, tinal
titshiomb ammm;mppylateltt;s((trﬂeﬂhammmtﬁh tﬁ??&h@@?#%@?@l
tin(ll) dioleate, dialkoxytin(IT) having an 10 al kox
Apioriilp EBadeng fithnidf cocompowidsys, ttagtiugs  dilsopropylate
di octyloxytin(ll), dilauroxytin(lT), o ]
bidiistRaeltinatd, | fitaniveh alibypeuyylatd Migdietharalaininated end
and tin(ll) sulfate. The conmpound having a SnX dscablo
-t?ﬂﬂﬁﬁe' e iStEaitdbeaRAte Arenpabidadlariyc iprefesa
b or exg%p%e,ﬁgétiﬁ%?%l% hal i de suech arsri)ti n(ll) chloride
Sr2 alkh Mo lnk et 1 a,-Jﬁmng? SERTSUMODT TRADINGe@O.,
an fﬂglﬁ'é%{’r%lg cqtion %?m ng e £eﬂrjt and catal ytic
ility, tin(ll) fatty acid represented by (R COO 2Sn
L erein RL represents an al kyl or al kenyl group

havi 9t 19 b t ' ts
" cpr Serificcengmpion SoH aey efysBY phirlubl cgmpound

-

| ﬁl&:ﬂéﬁ'l %trg'ln' bu I1 9titaka aVi['fﬁCEHIsB)ﬁp %@L&%Qoﬁlo Mitanate

ITi(CsH70)d, tetrastearyl titanate [Ti(CisHsrO)d, tetramyristyl titanate
ITi(C1Has0)4l, tetraoctyl titanate [Ti(CsHi7O)d, dioctyldihydroxyoctyl
titanate [Ti(CsH170)2(0HCsH160)2] and dimyristyldioctyl titanate
[TS(C12H200)2(CsI170)2]. Among these titanium compounds, tetrastearyl
titanate, tetramyristyl  titanate, tetraoctyl  titanate and
dioctyldihydroxyoctyl titanate are preferable, and are also obtained by
reacting titanium halide with a corresponding .#leohol and are
commercially available from NISSO Co., Lid.

The content of the titaniwm compound is preferably from 0.01
parts by mass to 1.0 part by mass, and more preferably from Q.1 parts by

mass to 0.7 parts by mass per100 parts by mass of the fotal amount of the
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- 20 ti n“( i"r') o>ri de. rer;reee-nt edmby SnO ar e. pr ef er abl e,w -

tin(ll) fatty acid and tin(U oxide which are
WOrepT szt ed by (R COO) 2Sn are nore preferabl #CT/IR2$7/059138
tin(l1) dioctanoate, tin(ll) distearate and tin(ll)

alc@hdl nﬁ{o%eir; ialnd {HY @arbbigkie haid @mpdientont ent of the
tin corrpound havi ng no Sn-C bond is 25 preferably

fr o @%1 Ho SnPE@Bondis ralidfch GieE)
a

prefer rom .1 part y mass to 0.7 parts by mass

mug%@norg@%ﬁfgé %gsaqﬂ:f:b\éﬁdZQM 3ot FA0RE A0 43Bn X

anount of e al coh conponent and

(o5 R 3o R BRRA e DR AR i

conpo nd havi C bond, the total anmount of the
CoTRRY t%\'r’p@&?f&ldand the tin(ll) conpound |s

pr ef er abl rom O. parts S a

nasgrheﬁaﬁxi pampp e 03 boni dn ludeB s

0.7 parts by mass per 100 parts by ss .of the ota
mﬁmbmhmylataézmrmmhwb@ rr%m Garbon

aci d conponent. Condensatr on pol yrrerl %IIS,I on of the
atomh @looh aeotipdikoxalate, AL imeemtaowgar diegtanoate, tin(ID

conponent can be perforned, for exanple, in the
dilpnege)sa(IDidisharess ot ithy[Dodiokatby dialkexgin(The having an

at m)sphere at a tenperature of 1SOC to 250C. The

tgﬂr Qidd DitoP2s yeaben sivRis) suclpral diccbylpxytiotiD,
90 160C nore preferably from95C to 155C, and

dJlﬁ{)i'cHyt{Hﬂﬁ Rigbsrel ¥ Nost dileFRRGHEIDS6E (1) roxitewand

xat1 oh properties, storage stability and
ol idY- The glass transition tenperature of the
yes er resinis preferably from45C to 75C, nore

P BaR g HAGP f S oP x OBEReBE WP haliin

atom)o bosd includes, for example, a tin(Il) halide such as tin(IT) chloxide

or tin(I) bromide. Among these compounds, in view of electrification
rising effect and catalytic ability, tin(I) fatty acid represented by
(R1CO0):Sn (wherein R represents an alkyl or alkenyl group having 5 to
19 carbon atoms), dialkoxytin(II) represenied by (R20)2Sn (wherein R?
represents an alkyl or alkenyl group having 6 to 20 carbon atoms) and
tin(1D) oxide represented by SnO are preferable, tin(Il) fatty acid and
tin{TD) oxide which are represented by (R1CQQ)2Sn are more preferable,
and tin(I) dioctanoate, tin(IT) distearate and tin(l) oxide are still more
preferable.

The content of the tin(fl) compound having no Sn-C bond is
preferably from 0.01 parts by mass to 1.0 parts by mass, and more

preferably from 0.1 parts by mass to 0.7 parts by mass per100 parts by
43



10

15

20

25

20 stability and durability. The acid value of the
pol yester resin is preferably fromlng KOH g to 80ny

WOKOpDig32Tor e preferably from 5ng KOH g t o 60ndCROUMEe7/059138

and still nore preferably fromb5ng KOH g to 50ng

mabﬁgs% o tdtaVifWuat of ChaBlRdbl bitmponsst endithe casmzyilic acid
stability. 25 The hydroxyl val ue of polyester resinis

ably fromling KOH g to 80ng KOH g, nore
cm%é(gegtably from8ng KOH g to 50ng KOH g, 44 WO

200741232723 0 a8k shi i ith th
pr eZ‘&i‘ﬁﬂl éﬂef F‘% %‘gﬁ‘g’}ﬁ%om %C]I—‘%Iogfmiﬁ%ﬁ\?inewigf the
biliLty. .and i L )
tinfi3f GEapgHnt RavAL g BRRET K 13 Bt of thd Beanitumm
corm bt R D RS B st Bt B O e P
[ nol ectl ar
wei ght of 500 or | ess, whigch is involved in a_&ei%aé.Y
to IdhpaEs RSoMPSReARd ZAaTe AT TRt IoPERE b5 g s O
pol yest er ?e?fiﬁ is preferably 12% orh.?ess, Ir% © hol
paﬂndﬁenﬁ:ﬂaypellow@mﬂﬂ‘gﬂsby sapg pf th%rt@tﬂér%?l@l’%grﬂgg b6, ajpoho

| ess, and particularly preferably 8% or |ess. The
coripohemt and théeathowyirolastd compapenht conponent can be

decreased by the 10 net hod of enhancing the degree of
modi Chadéhsiticl pobahearimbtibn Qﬁrﬂtm)ahnhd?i@nmﬂnﬁntmd the
pol yester resin may be a polyester resin which is

cafBRAviit @i somport cdr0be pesforhmed) fapexdmple, dndhagiresence
adversely affectsd substantially. nodified polyester

of Eﬁ%ggtgg&mgﬁéagﬁwﬁh%n h 30 loue St BlospBETa hatbtmsbratutisof

enol , urethane or epoxy using the

ho scribed in JP-A No. 11133668, JP-A No.
wﬁmﬁgégf&\]P-A No. 08-20636. In the present invention,

TR e B S s oG o
16%38?:;1'0;:; %rgfggably from 95°C to 155°C, and still more preferably from
100°C to 150°C, in view of fization properties, storage stability and
durability.

The glass transition temperature of the polyester resin is
preferably from 45°C to 75°C, more preferably from 50°C to 75°C, and still
more preferably from 50°C to 70°C, in view of fixation properties, storage
stability and durability.

The acid value of the polyester resin is preferably from lmg
KOH/g to 80mg KOIg, more preferably from 5mg KOH/g to 60mg KOH/g,
and still more preferably from 5mg KOH/g to 50mg KOH/g, in view of
chargeability and environmental stability.

The hydroxy) value of polyester resin is preferably from Img

KOT/g to 80mg KOH/g, more preferably from 8mg KOH/g to 50mg EKOH/g,
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durability, and al so reduces odor upon fixation, by

using the polyester 20 resin as a binder resin for
WQ #2327 | ong as the objects and effects of RITéeIP2007/039138

present invention are not adversely affected, the

anHORSN HB Peefisallyl ﬂoﬁosm%mmmg wht40ag KROMYg, i ndew of
resin, for exanple, a vinyl-based resin such as

Chéfli%; gﬁ&ehg]mﬁ;%ﬁbal@f@bﬂllﬁf ot her resin such as

pol ycarbonate resin or 25 pol yurethane

resifl, {'ﬂbe é&@i %mhh QJ} %S bEr 1wl Pb?aﬁﬂ% fixation

bi nder |s preferab A)by mass of nore, nore

referabl % r
Pr&@#‘fﬁz%g/ %8 % %ﬁlﬁ khe em\pﬁﬁeaeﬁgr abﬂ)%”%ﬁj@gﬂﬂ: yelght
or nore. and artlc bl n1'|
componPBY bAREE & lperiaTo g Ot B0 arles ‘%ﬁi Bvblved in
not spec:lflcallyllmteda can 5apropr|a eI
a gesiduak UOROREK EAMRPORRIRt rPEWPE“"Ec ehmae “% i e
ur poses and includes, for exan‘pl e, bl ;
polyegterstesin iprefersdly 18060k 1 esﬁaW%E“?élfﬂbﬁ% Fﬁril@%ﬂs still
yellow (10G 5G G, cadm umyellow, _ vyell oW OXi de,
marehgreferabiy 926 yelespyand partiodayly prsferabdy _\;34%91')1@3 ovfhe
oil yellow, Hansa yellow (GR, A, RN, R), pignment
colBitor, theclow gicleculat Ivoeighteoftpobahy cparbmdocreaged lhynthe
(NCG, vulcan fast yellow (5G R), tartrazine | ake,
méihodo! dfneentfrcPiy | 8ke, deairss anfinenodificatioBGof rosin with

i soi ndol i none yellow, colcothar, mnium vermlion

(ulctRYh, gkidm red, cadmi um mercury red, antinony
verm |1 on, parrranent red 4R, para red, fire red,

LTI S g
il Y a@opscﬁ%se 6%5@%@5@&5 gty
mB‘iﬁl % LF‘%&“G‘@ qlﬁfgw arI %%SP ‘!;ord fifped or

; O| tj:ll P nglrmurrg 5 %5' ré%%%tustl)gé %uﬁ(legﬁods Hgéénobed in
JP-A No. 11-133668, JP-A No, 10-239903, JP-A No. 08-20636.

In the present invention, it is possible to obtain a toner, which is
excellent in low-temperature fixation properties, storage stability and
durability, and also reduces odor upon fixation, by using the polyester
resin as a binder resin for toner.

As long as the objects and effects of the present invention are not
adversely affected, the toner may be used in combination with a known
binder resin, for example, a vinyl-based resin such as styrenme-acrylic
resin, and the other resin such as epoxy resin, polycarbonate resin or
polyurethane resin. The content of the polyester resin in the binder

resin is preferably 70% by mass or more, more preferably 80% by mass or
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BL, bordeaux 10B, BON macron |ight, BON matron medi um

eosi n | ake, 20 rhodam ne | ake B, rhodam ne | ake Y,
w073t | ake, thioindigo red B, thioindi goPGENE2N7/059138

oil red, quinacridone red, pyrazolone red, polyazo
morefimore prefarably 80% by masnar diore, andgerfi @weferably

orange, oil orange, cobalt blue, Cerul ean Bl ue,
suBéﬂéﬁltia]El 160% dyemapeacock bl ue lake, Victoria blue

| ak e no netal - cont ai ni ng pht hal ocyani ne bl ue,
R%y@:n ne blue, fast sky 25 blue, indanthrene
ue ( BC), indi go ul tramari ne bl ue Pr ussi an

bl ueq, f tAEt Byl be
vi ol &t |§E Eﬂ% t Vi ol g%ot %%mﬁvx%gj% oTraREs gl can

ADRRORALY Es’sfn’%%%ff %ﬁaﬂ%ﬁﬁﬁr@fﬂgiﬁéﬁwﬁ B UM g o the
P“%Btgsoe:#na%ﬂ O.XI |d| anE ]Erregcg?iagn%hsg]gg e%r%ﬁbkd%e%n
blagh FARAP tehd’ﬁ omé ﬁiawf’ i ofiGe 5 8" Grmive e

thobon These colorin agents may be_used .al one
yelewnordei @nherménemwg]ém b Es8 YRl YR gRoly a7Q s w, 0il
speci ficall I imted and can be appropriately
yeloweHomga seflomGR, AoRM R)p pigraent yehew: hanzading yellpw (G,
agent includes, for exanple, those for black col or
GR)) petinasnent gellow (NGG),orulcan astiredlow (G Rh garigesine lake,
may be used al one or in conbination. The col oring
quageltie fywllow dakec clrthrazenel dedlow dBGEX aispimelolivemieo yrellow,
bl acks (C. 1. Pignent Black 7) such as furnace bl ack,
coleBfRar hiitkund GRIriHBA 1eﬁa,aa£dﬁmncfan nakintilae knersigired,

such as copper, |ron (C . P| grrent Bl ack 11) and

% lnﬁ" u Mlﬁ aﬁa@n'ﬁhé‘e red.,
4 (EQI 15 Pl gnent BI ack 1) ihe col ori ng pi gnment

afgrcbﬂ&%eﬁﬁﬁogﬂﬁgﬁﬂﬁn%f ﬂafél’, effgﬂfﬂ 1%31: %éar%%tp 'C%Zﬁf%%ﬁ 6fast
o o, ey, 8, e i, L,

F4RH), fast scarlet VD, vulcan fast rubin B, brilliant scarlet G, lithol

rubin GX, permanent red F5R, brilliant carmine 6B, pigment scarlet 3B,
bordeawx 5B, toluidine maroon, permanent bordeaux F2K, helio bordeaux
BL, bordeaux 10B, BON marron light, BON marron medium, eosine lake,
rhodamine lake B, thodamine lake Y, alizarine lake, thioindigo red B,
thioindigo maroon, oil red, quinacridone red, pyrazolone red, polyazo red,
chrome vermilion, benzidine orange, perynone orange, oil orange, cobalt
blue, Cerulean Blue, alkali blue lake, peacock blue lake, Victoria blue lake,
no metal-containing phthalocyanine blue, phthalocyanine blue, fast sky
blue, indanthrene blue (RS, BC), indigo, ultramarine blue, Prussian blue,

anthraquinone blue, fast violet B, methyl violet lake, cobalt violet,
da
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57, 57:1, 58, 60, 63, 64, 68, 81, 83, 87, 88, 89, 90,

112, 114, 122, 123, 163, 20 177, 179, 202, 206, 207,
weRe7/asers211; C 1. Pignent Violet 19; and C. | PCTXAP20ZH059138

1, 2, 10, 13, 15, 23, 29 and 35. The col oring pignent

m%ﬁm@é nmbIé%' Hﬁqﬁﬁanef ¢lolel admtleraqGidonePvipient chidime geen,
15, 15= 15: 3, 15:4, 15.6, 16, 17, 60; C

Bl et S s e

eton Is

“a?ﬁhiﬂd%eg‘gn 3%1% %7&%52007/ 232 73 PET%?IF%%‘# 59%3%’
phEl0S e O MR d Pl b ! SHeb el Ao 2R White

0,.11,12, 13, 14 15,,16, 17
ﬂﬂ%s, Ttgol ,-97,'11‘%65,915@11‘1%-1? 814180 Ea ALY ”%’%3 6 in
20, and Orange 36. 5 The content of the coI oring
combpandtioR t he toner is not specifically linited and

can be appropriately selected accordin .he
pur p@hescolemef thes coloring agaut sreph W#E’SL‘WB‘*%W

mass, and nore preferably from 3% by mass to %O@bby
bermgmopiiatelytselecterhaesording tethe pwenosesang theseloring agent
tinting strength of the toner decreases. On the ot her
intladeds, Wheexahmld Othasnt fot hlsckmobort had {lEsehformaselticolor.
poor dlsper3|on of the pignent in the toner occurs
THRRE dofteng!ageerRI@ay el tised Aloheny intorrtjnitiend
deterioration -of electrical properties of the toner

My qgfaUby EB% &E4r for b RER Nolemindedes efdr asamples earbon
bat ch V\/nlc conbined with a resin. The resin is

b@@% @;’fgmig%ﬁt'mahk% t8eh 33 FutRRcdBlack SlaARP bRk, akstene

known resins according to the pur poses

1130 ahACHATSRL bl AR Suck B¥IBRBeRirch FOMY PRmeht Black

yrene yrené- copol'y
I hyl t
1]39@;{#%% -u ?%dﬁ?fg?énr e& g&gmeﬁt:sy P\;VI %)Slla'}g%l.g glél:ﬁt(e I
Pigosent Black 1).

The coloring pigment for magenta includes, for example, C.I
Pigment Red 1, 2, 8, 4,5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21,
29, 28, 30, 31, 32, 37, 38, 39, 40, 41, 48, 48:1, 49, 50, 51, 52, 53, 53-1, 54, 55,
57, 57:1, 58, 60, 63, 64, 68, 81, 83, 87, 88, 89, 90, 112, 114, 122, 123, 163,
177, 179, 202, 206, 207, 209 and 211; C.I. Pigment Violet 19; and C.IL
Violet 1, 2, 10, 13, 15, 23, 29 and 35.

The coloring pigment for eyan includes, for example, C.I. Pigment
Blue 2, 3, 15, 15:1, 152, 15:3, 15:4, 1516, 16, 17, 60; C.I. Bat Blue 6 C.L
Acid Blue 45, copper phthalocyanine pigment in which a phthalocyanine-
skeleton is substituted with 1 to 5 phthalimidemethyl groups, Green 7

and Green 36.
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pol yet hyl ene resin, polypropylene resin, polyester
resin, epoxy resin, 20 epoxypolyol resin, polyurethane
WQT/K32Fol yani de resin, polyvinyl butyral r&GTHP2007/059138
pol yacrylic acid resin, rosin, nodified rosin, terpene
r esiThe ~edloyingt pigthgut ofoar weHowe dneludes; dor| example, C.IL
hydr ocarbon resin, aromatic-based petroleumresin,
Pigrhént Yeladve @ D8 rbi2, Bn4abo6,08r 1, fliln 12,Théskd, (165 iLes 1hay#edo,
used al one or in conbination. 25 The styrene or the
65,018, YIE 83007} H), SIS L5Lu1800 €Ty Ban&ellowd 1¢8520f amd Orange
exanpl e, po1yester resin, polystyrene resin, poly
gp-chlorostyrene resin 48 and pol yvinyl tol uene resin.
The styrene-based copol yner includes, for exanple,

styr ﬁgpﬁféﬂt%f)ﬁié’ &ﬁaﬁﬁggéﬁm thé t¥hEeP $s R0 RYbEHRAlly

copol yner, " styrene-vit uene copol ymer,
ti3iald, Raf chuh pBRRB LY BefRRRRl Uiiraing by LRTBUIRORE, and
is BrePgtAIE Sesh drg hErnie Lt 1 EREEY B RORERTpRERbLY from

copol ymer,_ styrene-et nmetfhacryl at e . copol ;

3%k mare o\ Ah bramRaor  Whed B aeat 5o 1669 Himd T by mass,
-a-chloronet hyl =~ met hacyyl ate copol yer

a tintingmerength ofibertoner destrasess | On gh% pkhsr hgmd, wWhep the
ket one copol yner, styrene-butadi ene copol ﬁrrer,, .

corsieyt dm erirediamnt5% st Byesey reer, dispersion of the pigment in the
styrene-acrylonitrile-indene copol yner, styrene-nuleic

toram sbeues poldyrhers dewtesge irehbe tinEng etegeth anshdetayigration
The master batch can be prepared by m xi ng and

of kRendédlprapeaisdof thertoaerasiebedat ch and the col oring
agent while applying a high shear force. In this
caseThanNcdloHag! ﬁf@:ﬂ! YRi bes viedl 85 abl masgidebatuh ashich is
15 enhance an’infteraction between the col ori ng agent

coﬂ'ﬂﬂ%éé[‘ %if]?%{)fbshﬁ' SPhe &esiP i€ bl efedifidglly HEmitBANGEH c8n be

preferable because a wet cake of a coloring agent can
p PRI Sglobtad i RAE R A8 M Btling 18 e ihises and

o R RS R A e R R BB Bvone,

styrene-based copolymer, polymethyl methacrylate resin, polybutyl

methacrylate resin, polyvinyl chloride resin, polyvinyl acej:ate resin,
polyethylene resin, polypropylene resin, polyester resin, epoxy resin,
epoxypolyol resin, polyurethane resin, polyamide resin, polyvinyl butyral
rosin, polyacrylic acid resin, rosin, modified rosin, terpene reein,
aliphatic hydrocarbon resin, alicyclic hydrocarbon resin, aromatic-based
petroleum resin, chlorinated paraffin and paraffin. These resins may be
used alone or in combination.

The styrene or the polymer of the substituted styrene includes, for

example, polyester resin, polj‘styrene resin, poly p-chlorostyrene resin
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20 coloring agent to the resin side, thereby renoving

noi sture and a organic solvent conponent. A high

shear dispersing device such as three roll mll is
preferably used for m xing and kneadi ng descri bed
above. -Rel easing Agent The rel easing agent is not

apé gidyaalyltplidny tedinanTheagtyRene-BasePRopelyndieintludes, for
sel ected from known rel easi ng agents and i ncl udes, for

1e8 sty sH- ) iy
SIS sty ol AL ST e tymor

pol yol efin wax 49 WO ( 9138
Ao ionl d MARREN s AR ) R RN ol

{ 1N e ar | _grqup-containin X is

SR HOP Attt ERO Y mest S BRI g =R coBolymer,

i.ncludes, for e le, .5 polyal kanate ester

$SFoRS Rikgl sy i sopoliadino Py RBR oYk aorylate  copolymer,

ﬁgflré?l %ﬁnljde and di al kyl ket one. The pol yal | canoat e
e-pipthyy e ethaerylases eanolymsr.n stpre Rt hydo methacrylate

wax, trinethylol propane tribehenate, pentaerythritol

qopphpen shvreae Inetivl ssthenrylats cobdyeest dydnehademmethyl

glycerin tribehenate and 1, 18- oct adecanedi ol

wethaaykite. cafodymer,petyankameylodtrele copdlydes, stprene-vinyl

exanple, tristearyl trinellitate and distearyl

metledt leetohbeopolyydrk atnicednitididtclopdigined esty réfd-isoprene

exanpl e, di behenyl am de. The pol yal kyl am de I ncl udes,

dopoblyaxenPhirehéaoBbhitrle-iB8be tdipSlyRAEY | SiYrdfe-nliRic acid

di al kyl ket one includes, for exanple, distearyl ketone.

AFBNEENEAR SEARRIMIHOMRIENGRIhEY Haxes, a 15

pol yal kanat e ‘ester Is part y preferable. The
2oL YoVt o A B B SR UL et
foP & 9Rer bRIIPAAMPLS BBEAl hfetPonifE SpSRiRY 2" Bish shear
force. In this case, an orgamnic solvent is preferably added so as to
enhance an interaction between the coloring agent and the resin. Also, a
so-called flushing method is preferable because a wet cake of a coloring
agent can be used as it is without being dried. The flushing method is a
method including mixing and kneading an aqueous paste containing
water of a coloring agent with an organic solvent and migrating the
coloring agent to the resin side, thereby removing moisture and a organic
solvent component. A high shear dispersing device such as three roll
rll is preferably used for mixing and kneading described above.
-Releasing Agent:-

The releasing agent is not specifically limited and can be

appropriately selected from known releasing agemts and includes, for

example, waxes such as carbonyl group-containing wax, polyolefin wax
49
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20 The nmelting point of the releasing agent is not
specifically limted and can be appropriately
WRHOEEPRY according to the purposes, and is FCAIERYG052138
from40C to 160C, preferably from50C to 120C, and
an@d6hi elhiy hydmscatlesmbl Thesoreléadingngads mwe betwsed alone
nmelting point is |ower than 40C, an adverse influence
or MY D@yEheatie. on heabngesildsant reldasingr aggerdsabicarbonyl
When the nelting point is higher than 160C, cold

. a;ﬁ)ﬁgo&gyg 4plgati on at | ow tenperature. 50
gﬂe@%%%t? 123273 PS /JPEOO?/ 059138 The nelt viscosity
of t r%gﬁ?ggi 9 86 hﬁm*gﬁﬁ kel Viddades; €6 bgample,
1000@%5, an ylrl}orgg pirgefoera Iyéfrom 10 cps to 100 cps,
in.ter of valnan ur t E%Fﬁééﬁbur&i&hiﬁﬁid ,
p(’ifysq'utﬁ% ig?ﬁset?r’t hglﬁ a Freiil ng&eg’oi ﬂ? Srthe wax. when
h | t,.vi SGOsi i s, less I W oD
polarlgnudt gro DabHsRqte s PobafBiedlF e ERadnkhides for
1,000 cps, it is sonetines inpossible;to IRt
examPIRyt CARMAURE Bin gﬂ%‘iﬂ%ﬁ%%&@@%@g‘gﬁ Felheibate,
| ow-temperature_fjxation propertjeas.. The gontent, of
pousAsryaNBe Hoiralichenae | RERCAATSERRLSL, Jisedats | Adbahepate
limted and can be appropriately sel ected according glgl
glydesirp urtpibsbhenatend ik 1oetasdesangdiol o digtearitemss ge
40% by mass, and nore E’;eferably from 3%by mass to
poBedihyolmrster \Mheludese foonesampls, rwieteanydntiigmlate and
mass, fluidity of the toner nmay deteriorate. -Charge

digteaiyiomatwanl TheTpslyalergdc aeid matidegeciudes, for example,

specifically limted and can be appropriately

di?ﬁ%é%ﬁtlﬁﬁi&é.o ke V\%Wllyﬂ.k?lﬂﬁi&é) h¢laHesofort exsanpley; dirhmelliic

pur poses. en a colored material is used, a
| var yTaad dibleflebaiie 2idh@éd, eSfor Ofexample,
ac?fga?hs/{ te mgteri g\? is preferable and includes, for

ﬁ%ﬁéﬁ?}iﬁ?ﬂﬁ&rj PREA¥hE ehhaRe - Rh&yId oup iBhiliain®| wasese a
polyalkanate ester is particularly preferable.

The polyolefin wax includes, for example, polyethylene wax and
polypropylene wax.

The long chain hydrocarbon includes, for example, paraffin wax
and sazol wax.

The melting point of the releasing agent is not specifically limited,
and can be appropriately selected according to the purposes, and is
preferably from 40°C to 160°C, preferably from 50°C to 120°C, and
particularly preferably from 60°C to 90°C. When the melting point is
Jower than 40°C, an adverse influence may be exerted on heat resistant
storage stability. When the melting point is higher than 160°C, cold

offset may oceur upon fixation at low temperature.
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20 rhodam ne-based dye, al koxy-based am ne, quaternary

ammonium salt (including fluorine nodified quaternary
WU sal t), al kyl am de, singl e substanc@G3fIP2007/059138

phosphorus or a conpound thereof, single substance of

t UNORR & thddf vikch &P @€ RHe rBRRMhe azbHDid peofonsds from. 5 cps

activator, a netal salt of salicylic acid, and a

to fﬁé@' s2hhdGhofe pRblecabiyCrasi 40dgsd ¥Rt0vaps] e Y rmeSof a
C argcg aE

control ents may be used alone or In
valfg TeRaRR ot JEFERaRze P 1090 by o o melting
Pﬂiggyf gﬁ% %%éégt %lgltbg ?g%n(]aﬂﬁ][vg%c%lgi(% nl%?igéé 'ﬂ%&g? ! %,;%easabﬂiy
ey AGIPTOERIRy| Y BERAEP Balh EiAPRRAR o, Bt O o it s

conpl ex .E-84 anpd phenol - baged ondepsat e Es 89 I
SomPHLEIPo BRI P U B8 ffectndl dtprogine boL clfset
I ndustries, LTD.); quaternary anmonium salt nol ybdenum
resishaprce andipw3gmpgraigre AXsLORMTEPEEEeF-ed by Hodogaya
Chem cal Co., LTD.), quaternary anmonium_salt Cop
Char'The RaiterRafide reléqtingtgent indde woer iamoy spesifpally
Bl ue PR, quaternary ammoni um salt Copy Charge NEG
Lin¥RAD3Ad and e pppiipriaelye Meush a¢airting tobie pugpeses, and
manuf actured by 10 HEH SUTO Co.); LRA-901 and boron
is lﬁﬁmzﬂﬂy \eFr 486 byanuéses 40%chpmaskapad iard prefembly from
td.); quinacridone and azo-based pignent; and
u

3%09} hassk 9 RAasdIds having a functional group such
as’ s oni c acid group, carboxyl group or quaternary
anmog i g8haaNidR by aeRE, ABMiReof the toner

di sso vedg%éragllt;gggrlés:g%{rafter 15 rfygl t-kneadiﬁg wi th

th& mast eF batch, or directly dissolved or dispersed
may, deteriorg egani c solvent, together with each conponent

f the toner, or may be fixed to the surface of the
-C 88?%@?%5?@ aring toner particles. The content of

the charge control ~agent, in the toner.valie

dope P HEURTLGETHt 19808 SRAEHPL, fmigh and can be

presence or_ absence of the .
appropriately selected from known charge control agents according to the

purposes. When a colored material is used, a color tone may vary and
therefore a colorless or nearly white material is preferable and includes,
for example, triphenylmethane-based dye, chelate molybdate pigment,
rhodamine-based dye, alkoxy-based amine, quaternary ammonium salt
(including fluorine modified quaternary ammonium salf), alkylamide,
single substance of phosphorus or a compound thereof, single substance of
tungsten or a compound thereof, fluorine-based activator, a metal salt of
salicylic acid, and a metal salt of a salicylic acid derivative. These
charge control agents may be used alone or in combination.

The charge control agent may be commercially available and the
51
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unconditionally defined, and is preferably fromO0.1
WHPT/E3BP nmass to 10 parts by nmass, and nore FPCTAIP2007/059138
preferably fromO0.2 parts by nass to 5 parts by nass
conP@brdifllyPavhfable diagge Oforithel tiguier ineluides, \fte rexdmple,
content is less than 0.1 parts by nmass, charge

hénhi ' id AEd-baGad tbetal
qwgbg{-‘%%ﬁer bhbhit¥n BB Brititrbe PoB1 pbhyathpiaieid aid-ba

and, the content is nore than 10 parts by
TS i | | - t d
oS RER ALl lacd AP BEIBCESE ot oo
007/ 12 [ 8P / ' :
Oﬂnéﬁngil Cﬁ-éét i 8?’ gﬁ%% 9?? ]Iﬁﬁnu.@ﬁtﬁi‘é "6y rieR Chdidical

ron force wth the devel opi ng
ki 555 S50 e AL S8 BB, complex
s
it ot e R e

particles, hydrophobized fine silica particlgs, fa
derivativenSioply Bhie PRf quatermasy ammoniugy sakt repy ngﬂ Nﬁ@

stearate, etc.); netal oxide (for exanple, titania,
VP20a6i axal Coipy Charpe NEX VA3 obsihich axecmpnyfackured by

hydr ophobi zed substance thereof and a fl uoropol yner.
HEKISUTONEs9; ERA904 amtiBotony esmplead LEp bb (et ufaciured by

silica particles, titania particles and hydrophobi zed
Jaéé:??(}bkﬁ’@nca.,pift&.!)ﬂ afidofé ehadalblze-babbé pigreent; and

ITica particles include, for exanple, HDK H 2000, HDK
f otipeubh 38 Fulfahic afid

polfadi iy dmdbind BiiE s SR

are ; and R972,
ar%@%@%@s%ﬁ&%%%&%ﬁ%&%ﬁdﬁﬁ o L),
T . . . . , /
(e bhaceined BPRP, pahbhomby b fBsolpRl o aPeseod fafitr

me?tT- 62&31’?@( %litlh 13{3 master batch, or directly dissolved or dispersed in

the organic solvent, together with each component of the toner, or may be
fizxed to the surface of the toner after preparing toner particles.

The content of the charge control agent in the tomer varies
depending on the kind of the binder resin, the presence or absence of the
additive and dispersion method and is not unconditionally defined, and is
preferably from 0.1 parts by mass to 10 parts by mass, and more
preferably from 0.2 parts by mass to 5 parts by mass per 100 parts by
mass of the binder resin. When the content is less than 0.1 paris by
mass, charge controllability may not be obtained sometimes. On the
other hand, the content is more than 10 parts by mass, chargeability of

the toner becomes too large and the effect of a main charge control agent
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20 whi ch are manufactured by Titan Kogyo Kabushi ki .

Kai sha); TAF-140 (manufactured by FUJI TI TANI UM
WQNDUSBERM CO., LTD.); and MI-150W Mr-500B, WETEHOW7/059138

and Mr-150A (all of which are manufactured by TAYCA
deferiqrared, izan) thid anhslkrimpbiztic sdctiom force twithuthe develeping

particles includes, for exanple, T 805 (manufactured
rollr HepBoRs?beAREing in diteriokdtdon of SEIAZPAf2hd dsvelopeBand

(all of which are manufactured by Than Kogyo

demgélﬂﬁ}iﬂaggqjeﬂg ;. TAF-500T and TAF- 1500T (all of 53
WO 20077123273 PCT/ JP2007/ 059138 which are

SRRSO "ol L o Wi oh ar e manut act urod. by
Sane FERRAL| PReRRTiA Tl FRAMEREAY bbb A 1850 vo

B RSP istatE sl SR B PRispa afixsh, BREEE o the

el R St N ORI L6 DS BALL ! B SRoptiobihea

met hyl tri net_hoxysl | ane,. met hyl tri et hoxysil.ane  or

finsceticn: partaelady ity aped meéaﬁ;salto ABEARen JAn¢ Stearate,
i ncludes, for exanple a silane coupling  agent such as

aluingioiyl steataieo gl metal oxide (forrezamyle, Fitpotp ralimina, tin
silane, 10 alicyltrihal ogenated silane or

oxitex anltiyboly sixide,ete,) o b \Hyadroplokiged spbstdrmectheyep and a
agent having a fluorinated al kyl group, organic

fldorbpelghflpas eAnkeigdlthege agtotnalakhdditives, bhgdrbphobided dine
agent, silicone oil, and silicone varnish. Al so,

silddd p&RTeS) titdifAdiclersaa HydrbpRehined fre fitawll wiides
by “ 15 optionally treating inorganic fine particles

ar ﬁ&@&&&b&fohe oi | under heating are preferable. The
Inorganic fine particles include, for exanple, silica,

al un %’ﬁn% %&Lﬁq&%@%&&&'%@?&é)fb@& t IHRPENARIC PIDK

titanate, ana stronti titanate, 1ron

YR, EURE 0508, HVRaPUMAE FORERY0RC (a1 ok Which are
manufactured by HEKISUTO Co.); and R972, R974, RX200, RY200, R202,

R305 and R812 (all of which are manufactured by Nippon Aerosil Co.,
Ltd). The fine titania particles includes, for example, P-25
(manufactured by Nippon Aevosil Co., Ltd.); STT-30 and STT-65C-8 (all of
which are manufactured by Titan Kogyo Kabushiki Kaisha); TAF-140
(manufactured by FUJI TITANIUM INDUSTRY CO. LTD.); and
MT-150W, MT-500B, MT-600B and MT-150A (all of which are
manufactured by TAYCA Corporation). The hydrophobized fine titanium
oxide particles includes, for example, T-805 (maunufactured by Nippon
Aerosil Co., Ltd.); STT-30A and STT-655-8 (all of which are manufactured

by Titan Eogyo Kabushiki Kaisha); TAF-500T and TAF-15600T (all of
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20 sand, clay, mca, wollastonite, diatonmaceous earth,
chrom um oxi de, cerium oxide, blood red, antinony
WQIEIKA3YE, magnesi um oxi de, zirconi um hydr oxiRgE/JF2007/059138
barium sul fate, barium carbonate, cal cium carbonate,
whith igg8masafditdes iy FUJICTHTANITUMINDESHRYhE€S:, LTD.);
inorganic fine particles, silica and titanium di oxide

MPA608ar MBabeT! Wabr ebfr aMich 3%e Theasifdct@nrsl oby TAYCA
I ncludes, for exanple, dinethyl silicone oil,

sl . o .
C°ﬁ‘%% ) i IS Gttt aBirroddn) BISRAANY Sl Kadie: TL4d).
sili . _ ot c . . )
oo THESsSonniifed SFRULLE Bl C HFpbhobloll i Btania
oj.l,, al cphol di.f.i e ilicone oil . .an dji4f i
paStifles Gt BFPxCRBS e PEGRGT periEltsfan T bbtatiied by
epoxypol.yet her dified siliconeg oil enol modi f.i
e, Brerepmibe A sasiclos rithos iatiecpPLiTy aeBat sutf be
nercapto_nodi fied silicone oil, _acryl o t hacryl .
metbylirieetheryElane Beth Et@%%lﬁyﬁ)éf EripsibpResilane.
silicone oil. 'c fine The average particle sjze of
pri n&hg hydrophohizing agent incdedesifer peampls asgilane coupling
preferably from1l nmto 100 run, and nnreafreferably
agbnbsuch aeniiadkyBdihalogtierted heilanee Maipdkpbhalogenatdd; eilage,

less than 1 rim the 10 inorganic fine particles are
Oodnmtblie silaner oznhdsaelfyldisiiaaanenysilydating agent,
effectively exerted. On the other hand, when the
silaner ¥PepRAL! iagbAt HaZeng S antlworih@tedl 0dkeIn gidtwep, orgamic
surface of the latent electrostatic imge bearing

titg%gﬁ’ﬁam g&é@pl‘iﬂ% faoBHtY aRah A Eh Hhse AScdupin@x 4 8EME  silicone

I ve, Inordanic fine articles and

P~ a\V{o[cYelo Yol o) taorganic fine particles can particles
oSSR e

use conbl nati on. The average particle size of
h hobi : e .
"0 AEEIEBIAR RGBS PUAISE ItaldA ey

optionally treating inorganic fine particles with silicone oil under heating
are preferable.

The inorganic fine particles include, for example, silica, alumina,
titanium oxide, barium titanate, magnesium titanate, calcium titanate,
strontium titanate, iron oxide, copper oxide, zinc oxide, tin oxide, silica
sand, clay, mica, wollastonite, diatomaceous earth, chromium oxide,
cerium oxide, blood red, antimony trioxide, magnesium oxide, zirconium
hydxoxide, barium sulfate, barium carbonate, calcium carbonate, silicon
carbide and silicon nitride. Among these inorganic fine particles, silica
and titanium dioxide are particulariy preferable.

The silicone oil includes, for example, dimethyl silicone oil,

methylphenyl silicone oil, chlorophenyl silicone oil, methylhydrogen
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| east two kinds of inorganic fine particles in which

WO 2007 E232%8er age particle size of hydrophobi ze®GIVIPReH7459138
particles is 20 nmor less, and it is nore 20 )

Si]i?éﬁé egiRbh Byl OmeAntied Nsiliboneasl, flnerikinthodified osibjeone oil,
I ne particles having the average particle size of 30

' heigRee bils 8ltbhar emadiiedasilicas wikdahyino
pd?ﬁqéﬂgE'llﬂm-gd%of the inorganic fine particles is

moﬁééétg )E’(.?:groﬁg |°§]£1 ggb%p niifed QilRBAe T, dpofydtfsthen madified

Ithve In the toner is preferably from
.25 0. 1% SS. 10w S SS: i@l 8lcdne oil,
51'11“?18%%].{39%}@@85 eo‘fosggfocgﬂ% Gil, BAEV] GoBaEloR Sctn
PCT/ JP200Q7/ 059138 t he,ext ernal [ hdev g, o .
mereapto 1&38{131}9215 o, 01y AGYHEF MM%%@ édite ofl and
i nclude fine resi articl.es made of polystyrene '
a-methylsigaeny Barsgé‘“’é’rﬁﬁ’gi on pol yneri zati on,
suspensi on polynerization or dispersjon . .
o0l v Tbe iavaranparticle ket PHmATY HAEEClagf the igorganic fine
copol yner of nethacrylate ester or acrylate ?st LV
patticles ie prefepably &bes1 nmde HI0 pat.anshawas reteraply foap 3
as silicone, benzoguanam ne or nylon; and pol yner
anPabt 1@ lms. oWlidie thessterage pagsicle sie isslesg than 1 nm, the
combination wth these fine resin particles, it is
indigssidEeetmtiolanse chaeddaiiiithe wher nive thenfmction may
reduce the reverse charged toner and reduce background1
Ithexe50id e NOnGthe! dtbet hagid; edich lar dveriage particle
no?ﬁg%[ﬁgﬁgi?ei s preferably from 0.01% by mass to 5% by
JRRS r en@eferabl NaOtH 1t niRIScttGstatidd iyage
rrassl.no-q.?) ﬁer g%@ 1fh 2HHO @ o

nponents The ot her conponents are not
specifically Linited: 5 - Vadditi
vedBF beatberlm i SHPAL Sirlined ARMERtsHlladasive
. examl a fluidity,inor [ . ] .
i ETBh B St Py BN Birticls cam be

psed in combination. The average particle size of the drophobized

primary particles is preferably from 1 nm to 100 nm, and more preferably
from 5 nm to 70 nm. It is preferable to contain at least two kinds of
inorganic fine particles in which- the average particle size of
hydrophobized primary particles is 20 nm or less, and it is more
preferable to contain at least one kind of inorganic fine particles having
the average particle size of 30 nm or more. The specific surface area as
measured by the BET method of the inorganic fine particles is preferably
from 20 m2/g to 500 m2/g.

The content of the external additive in the toner is preferably from
0.1% by mass to 5% by mass, and more preferably from 0.3% by mass fo

3% by mass.
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nmetal soap. The fluidity inprover enhances

hydr ophobicity by a surface treatnent and can prevent
WQiHan23dtat i on of fluidity and chargeability EUX/BQeNi/059133

under a high humdity and includes, for exanple, a

si | 388 heUPtcREaPERAItiveR fild Ybéini Pertidenicanaalse lenadded.
coupling agent having a fluorinated alkyl group, an

Ex 9.— Bé Ctl rbaf‘g,&ﬁmﬁs & OMRln NPaRe@BE , nlle of polystyrene

m num ased coupling agent,”a silicone oil and a

obtgxg%%' eﬂys' I ne ftld - ffighgan h& Mz 170h.0V &uspension

the ner SO as to renove'the 25 |atent

i fsatg' BRI 5 s
APASISIA ﬁé%ﬁ%%@fﬁ%%%&% 58lafs oBror? %ﬂﬁewam Dgrficles

such as Z|n ar at e, | ciu terate or _stearic
magle: of PalEORHRSATOTEF FUgh gHpuR 87 iens
ermul si on poI meri zation, such as f| e paql ynet hyl
andmadlpmey| patsidles of hemmegetiingaresin yﬁf’y‘i%ﬁg 156 ination
The fine polymer particles preferably show 5
witlo thesea fimectesin partidlesait iscpesaiblectaipahanes chevgeahility of
preferably has a volunme average particle size of 0.01
thetorier, fedue fHerovegsethargedttonembandgedure bpekgroupd smear.
limted and can be appropriately selected from known
ng dfetlel ifeSrans opditivled on tthe tqmerpEspeefarably from
i ncl udes, for exanple, 1ron powder, magnetite and
0.08% 0 gfﬁasé Qofmﬁ thh&s ariP&iRes peefRably Abm 04% by tiass to
magnéti c materi a is preferablé in view of color
2% g thod for Preparation of Toner The nethod for
para ion of the toner is not specifically Iimted
0 %]‘_Aﬁan be aQEropri ately selected from conventionally
for 15 preparation of the toner

Eﬁégfﬂw 35#?& SPRRRERESEEn oot sBRRRy, St 2R, fam e

appropnately selected according to the purposes and include, for example,

a fluidity improver, a cleanability improver, a magnetic material and a
metal soap.

The fluidity improvef enhances hydrophobicity by a surface
treatment and can prevent deterioration of fluidity and chargeability
even under a high humidity and includes, for example, a silane coupling
agent, a silylating agent, a silane coupling agent having a fluorinated
alkyl group, =an organjc titanate-based coupling agent, an
aluminum-based coupling agent, a silicone oil and a modified silicone oil.

The cleanability improver is added to the toner so as to remove the
latent electrostatic image bearing member or the developer left on the

intermediate transfer member after transfer and includes, for example, a
a6
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di ssol ution suspensi on nethod and a spray granul ation

met hod. -Kneadi ng and Ginding nethod The kneadi ng
WO/ 13k 13di ng net hod is a nethod of nelt - kneadOTgP2003/059138

toner materials containing at |east a binder resin and

fatfy Geldihdial aahbuchBnit ginicnglongaid) @al@nidl tewrate eadsidaric
m xture, followed by grinding to obtain base

aciif" shg! Eie%ﬂ?ﬁe&%ﬁiﬁclbg bREAWRIA -Hyh eslipn Ofrbé OseRAsion

e toner erials"are mxed and the mxture is
polfigfion, fudffleh ARETAmENy | RRAARlaky gachles b fine
polyhiigRa PHARh: Tl BRECEEyRl: oafids R Ehow
con A R Qe i e, TR ke Bt g o

a TEM type exfruder nuf act ured by TOSH BA MACHI NE
volame aimg,elh‘ﬂi‘%i‘ﬁslz@ mgﬁiﬂ"q’mnuf actured by KCK

Co., a PCMtype tw n screw extruder_manufactured by
| kegBhe TOREDEHE TIateTIahdSanel ERe mg g pe
Buss Co. are preferably used. This nelt-kneadin

apprayrisely selectdd feam knovie magratic madegials agomiangdo the
not to cause cleavage of the nolecular chain of the

pubpareerand sadudSneforfdxmabple, omepowdet,-agnediibg and ferrite.
tenperature is set with reference to the softening

Anbsi@thedle mhBfetit meketeriads, iwhiilkemahetivmh dtdrinladpreferable
tenperature is too higher 10 than the softening point,

in SRMELEcslbERY®Ee occurs. On the other hand, when the
nelt-kneadi ng tenperature is too | ower, dispersion nay

My BB g e, e oo,

08 R 29 RS S A B e
an rc%%nt()jé apﬂr&pt}}.astely selected from conventionally known methods for
preparation of the tomer according to the purposes and includes, for
example, a kneading and grinding method, a polymerization method, a
dissolution suspension method and a spray granulation method.
-Kneading and Grinding method—

The kneading and grinding method. is a method of melt-kneading
toner materials containing at least a binder resin and a coloring agent
and grinding the resulting kneaded mixture, followed by grinding to
obtain base particles of the toner.

In the melt-kneading process, the toner materials are mixed and
the mixture is charged in a melt-kneader and then melt-kneaded. Asthe
melt-kneader, for example, a single- or twin-screw continuous kneader or

a batch type kneader using a roll mill can be used. For example, a KTF
37
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kneaded <case, it is possible to preferably use a
systemin which the mxture is ground by colliding

W HR7/kE273an i npact plate in a jet stream or RSHVIHZMTQQS’HS
are ground by colliding with each other in aL

typd twREcrew exftetler eanafhetwed nd KOBE SEEEDW, G2, & TEM
between a rotor rotating 20 nechanically and a

type 8kigtdet Pdki@faehaed by MUSHIBACHA CHINEY COUNLTD.o duistin
obtained by grinding i1s classified to obtain

A tdehfhorh ¥ MiFatiiead Bl e ROR edoas tPCNE tyPeZ @win screw
assSification can be per f or med by renovi ng the

BX%%_I&%% aﬁ%ﬁﬁf%*ﬁ-ef%ﬁﬁﬁt A LT ”‘?%%S FZI"?%EE%‘%“
B RACRY SulP 3o R poably Mty e PEb kb Badiag
proggPo it %2%’595%@:'%-%5%%4#%%7%m’ L33 e
of Bl meloralat ‘hads ortbecI BdeRn FasiFer naPOARHCEIV, the

is coated on the surface of toner base _part,cl.es
maltrkingadinzterapeppdure & ot With rrferancetaribe spftening point of
particles and 5 the external additive with stirrin
thétbihes resime, Whensthienpelt-dmeadimg texypesatiser i toe dygher
to adhere the external additive such as inorganic fine
thparthecbsfering poimts ssverepaienvageocoms tOe thenethdraband,
particles, uniformy and firmy. -Polynerization
whd kRd ﬂ@ltﬂﬁféh’cﬁh@g:eh@élﬁeuméw@do flowenr dispeesibnnmafy not
toner using the polynerization nethod, for exanple, a
P% g material containing at |least urea or urethane
ondabl e nodified pol yester-based resin and a col oring

agenyy i Fﬁ%‘%ﬂgd‘bt | oQé SBR ¥2dallfd ARiIAGBNOBta8d 4Rt the

The resu nor dispersion is dispersed in

%Qd]ﬁé’ ﬁgoc%sg‘fsdgfjnun%fd BHAkS “g}ﬁﬁlﬁg process, it is preferred that

the kneaded mixture is coarsely ground and then finely ground. In this

case, it is possible to preferably use a system in which the kneaded
mixture is ground by colliding against an impact plate in a jet stream, or
particles are ground by colliding with each other in a jet stream, or
particles are ground in a narrow gap between a rolor rotating
mechanically and a stator.

In the classi_fying process, the ground product obtained by
grinding is classified to obtain particles having a predetermined particle
size. Classification can be performed by removing the portion of fine
particles using a cyclone separator, a decanter or a cenfrifuge.

After the completion of grinding and classification, the ground

product is classified in an air flow by a centrifugal force, and thus toner
58
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the dispersion solution is renoved, followed by

WOMEHI3G?3 The urea or urethane-bondabl e nodi f iR&F/IP2007/059138

pol yester-based resin includes, for exanple, a

basR el haviegel yrafetéemingl particle sjzenanebe poegared.
obt ai ned by reacting a carboxyl group or a hydroxyl

gr oue, Al eetBenal addR@vedkyesternallyyt Addeddioy kymkr base

i socyanate conpound (PIC). A nodified polyester resin

p Qe %ﬁfﬁhﬁ%&ﬂ'ﬁiv@gi@wﬁéﬂ 6 tthesigfa@d of ftener base
nol ecul'ar chain through the reaction of the pol yester

r §p0! ' th iﬁﬁ \Be NBhep s tparticles and

Pi‘ﬁ?@%%ﬁ%%"@#% %égﬁ‘g%egﬁﬁ?ng o%—tgnper ature F]"i xation

propertjes,. 25 T I dr k€ +1, 8QCyaN YR in vi
they 1o Wg,wﬂg%‘%‘%l e"l;h?ﬂé% p%at’ ?%:Epoighydri o ew

i.soc ates (fetragethyl ene.dii a , -
of Sogrbis2 e 2kED 0y AROTH MR ap Motfinic fine

di i socyapate, 2,6-djisocyanatoneth capr oat Gel) .
pastialos o ot SpSinoRSEISR G400 ThS JRBFD heSa Heg B sn pltorimly

cycl ohexyl net hane diisocyanate, etc.); aromatic
and/ifirodyyanat es (tol yl ene diisocyanate, di phenyl net hane

di i socyanate, etc.); araliphatic diisocyanates 5
-‘Polynreerezation Methadet hyl xyl yl ene dii socyanate, etc.);

i socyanates; and those obtained by blocking the

pol yAsemdbmatie tliet methodeforl puepsradiony of motoner using the

caprol actam These pol yhydric isocyanate conpounds mnay
polpendiifstiod histhod) forrexeamiplen at tonsr nvilteirial espéaining ad least

rati o of the polyhydric isocyanate conpound 10 (PIC),

urdd £ Qe borddi1e mbdFRd pels¥atRaRsed vepin Abla telofing
ygroxy group [0111 of a polyester having a hydroxyl

' [ Hisp R f . t Thbl fesultin,
ag%‘bfggpdr%miloy rsgr%%ﬁ&l) ]tﬁog%?‘g[l 1, %%glvgni%” m)rgS 5

wREBHSHER B S b e, g b o
the polyaddition reaction, and then the solvent of the dispersion solution
is removed, followed by washing.

The urea or urethane-bondable modified polyester-based resin
includes, for example, a polyester prepolymer having an isoc}anate group
obtained by reacting a carboxyl group or a hydroxyl group at the end of a
polyester with a polyhydric isocyanate compound (PIC). A modified
polyester resin obtained by crosslinking and/or extension of the molecular
chain through the reaction of the polyester prepolymer and amines can
improve hot offset properties while mainiaining low-temperature fixation
properties.

The polyhydric isocyanate compound (PIC) includes, for example,

alipbatic  polyhydric isocyanates (tetramethylene diisocyanate,
59
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15 the pol yester prepol ynmer having an isocyanate group
(A) is preferably 1, nore preferably from1.5 to 3 on
WPRT/83873 and still nore preferably from 1.8 PKGNP2Z@7H138
average. The anmines (B) to be reacted with the
hexah¥€6ilehe PlciRedmRALe, | 2GHdifhcyhnatamethylle capraiteal etrt.);
am ne conpound (Bl), a trihydric or 20 higher
aliBRIN Yl iSodainates (HRpUBLod B iisctyadte) Oaydohetyloihane

am uonercaptan (B4), amno acid (B5), and a conpound

dii L Whigh: aRbRQLE! O8RSohnBled O (1%35:1%@ bliesdegenate,

I'val ent "am no conpound (B1) i ncludes, for exanple

dip%%%&%:{e?%ﬁxgé amgﬂgécﬁﬁgwyl efed: aMghbtiphatic  diisocyanates

uenedi ani'| ne, @ 25 _ _ T
(o e AramRa g Bt RSO el P A fRse

di,am, necycl ohexgne, ., 60 WO 2007/123273 . -
obtpiried byghierkeg e bolrtioREARAR PR Adbens) derivatiye, oxime
al i phatic di am nes t hyl enedi am pe, b d
or parrolaeta o bare PolRRY Sris dsRETAPRE compgrnde may bs use
The trihydric or higher polyhydric am ne conpound (B2)
aloneairudecombingtionxanpl e, di et hyl enetri am ne and
triethylenetetramne. 5 The am uoal cohol (B3)

i nc| Witls, repecteteanptaio efhtheo palyhydtion dsocyanate compound
hydr oxyet hyl ani I i ne_ The anmxnomer capt an (B4} i ncl udes,
(PICY, axafnlvelentraiin aftdy ismyaaatagranp INCO] to a hydroxyl
am nopropyhnercaptan. The amino acid (135) includes,
aréd OF_‘)H]Tn:lfea PéliyBstet ORaviRiaC aatiydrody) gnsummINCIAOHL is
acid. The conpound (136) in which am no groups of 131
préfd FonP | PE gﬁdlll, fireepetelshly afrbt UM B6 12ATP cial still
and an oxazol 1 di ne conpound, which are obtained from

m‘%{g%l%mﬂ%%#&%t@ﬂ%/;etones (acetone, =ethyl ethyl

trone; utyl~ ketone, etc.). Among these
am n'i‘ile(nB&mbeBJl: oﬁggcﬂnate groups contained per one molecule of in

the polyester prepolymer having an isocyanate group (A) is preferably 1,
more preferably from 1.5 to 3 on average, and still more preferably from
1.8 to 2.5 on average.

The amines (B) to be reacted with the polyester prepolymer
include, for example, a divalent amine compound (B1), a trihydric or
higher polyhydric amine compound (B?), an aminoalcohol (B3),
aminomercaptan (B4), amino acid (85), and a compound (B6) in which
amino groups of B1 to B5 are blocked.

The divalent amine compound (B1) includes, for example aromatic
diamines (phenylenediamine, diethyltoluenediamine,
4, 4-diaminodiphenylmethane, ete); alicyelic diamines

(4,4'-diamino-3,3-dimethyldicyclohexylmethane, diaminecyclohexane,
&0
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15 m xture of Bl and a small anmount of B2 are

particularly preferable. Wth respect to a ratio of
WO He7T/aRHes (B), an equivalent ratio of an i FEIVRAYNEO52135

group NCQ in a polyester prepolyner having an
isopBeftRiddh@ing! astp. ) Adnd 0 alip haticn aligoongs [ (thylanediamine,

amnes (B), [NCOL/[NHx], is preferably from1/2 to
tetfAthetbFlefeRiAhBica Poxaicthylbnliarhinel blc R, and still

20 nore preferably from1.2/1 to 1/1.2. According to

the pRL _tﬂﬂﬂtvﬁflﬂc & lﬁ%ﬁ&f‘bb%yﬁfri@a PR EomPbiad (BL) idhides,
pol yneri zation nethod, "it i's possible to prepare a
ton ayi . i ' e inepheri cal
forsﬁ%%%p]% aﬁi%gy%}%@%@&n %%?Ld %@é} %%ﬁr;e\y ?r onnen%t al burden
at | cost. 25 I i tener t {1
[im fgﬁ W@iﬁo@i (gé% Sﬁrﬁta?gt gﬁ)rse%%.ﬁl 2 ’e%&gggor [ ngm&d
éo th urposes and may be at | east one 61 WO
hy / JP2007/ 059138 sel ected from bl ack

toner, cyan toner, magenta .oper an el | ow,toner.

EachThe| or aBHAOBETEARE N e d (wapp]”&g‘i‘x%% el yioe| egwl&,

the coloring agent and a color toner is preferable.
anifhecthylgiercaptan-apd peyinppropydmescaftafine t oner is not

specifically 5 limted and can be appropriately ]

sel efhecaminoadic §B5bindhedes riovsmampise amisioghepionic acid

average particle size of the toner can be determ ned
andmrhhicapedicemichg manner. [Wei ght Average Particle

Si ze of Toner] Measuring device: Coulter Miltisizer Il

( m“ﬁ@%ﬂ%@ﬁn&ﬂfﬂ@%ﬁbh Athieo\drdihs GOB) 1485 are blocked,

di aneter: 100 pm Anal yzi ng software= Coul ter
foﬂg’%&ﬁlé%i OB RoYES R ahd19n ofkBBAldRE! copgownd, which

CKMAN COULTER Co.) Electrolytic solution- Isotone |1

ard DREHERG HY A InRaiineE Mo B5 and ketones (acetone, methyl ethyl
ketone, methyl isobutyl ketone, etc.). Among these amines (B), Bl and a

mixture of Bl and a small amount of B2 are particularly preferable.

With respect to a ratio of the amines (B), an equivalent ratio of an
isocyanate group [NCOQ] in a polyester prepolymer having an isocyanate
group (A) to an amino group [NHx] in amines (B), [NCOVINHz], is
preferably from 1/2 to 2/1, more preferably from 1.5/1 to 1/1.5, and still
more preferably from 1.2/1 to 1/1.2.

According to the method for preparation of a toner using the above
polymerization method, it is possible to prepare a toner having a small
particle size and a spherical shape can be prepared with less
environmental burden at low cost.

Color of the toner is not specifically limited and can be

appropriately selected according to the purposes and may be at least one
61
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15 COULTER Co.) Dispersion solution: 5 mass%

el ectrolytic solution of EMULGEN 109P (nmanufactured
WO2P0KES230r por ati on, pol yoxyet hyl ene | auryl etRGgyIP2@7[859138

13.6) Dispersion conditions: To 5 m of a dispersion

selﬁ@ﬂeﬂt frofh bladkOtoRerplcyan R@esanidgents tageedngngellow toner.
di spersed for one mnute using an ultrasonic

bk UnkaiRd £o v @Bleetingbthe colbriag agent

ectro‘fd:ntl c sol uti oﬁyng nﬁﬁq furt her di spersion
o he uItrasonlc di sperser.

acsogél'lerren %5?%#%&13 In a beaker, 100 ml of an

el eophol il t%'&u:) 'gg;bagﬁﬁﬂe SiAl épaﬁébc&gms@é Hot Upebiffeally

es are freasured at 25 a

Lingifed g @%‘“ﬁﬁﬁmﬁ%@é@% 365808k 18 thdBirposes. thTéle

melght average particle ze (s deter 62. from
cighi gxPTIEe PrIfisls fica ﬂfbﬂﬁ Spmer [%&/3 3 EPqTITRg he

developer includes at |east the toner and al so
ﬁﬂhﬁ@h&d@ﬂﬂﬂ@pproprlately sel ected ot her conponents such

as carrier. The devel oper 5 may be a one-conponent
[Wemlftlmmeageﬁ’aatmlmswmf@mﬂ devel oper. \Wen used for

hi gh-speed printer coping with inprovenment of recent
Méavuetnm devivepr Goedizriyulasizer Thdmnufhopwed by BECKMAN

preferably a two-conmponent devel oper in view of
cCOoutTErsed) ifetinme In a case of a one-conponent

devel oper using the toner, there is 10 |less variation

Aprtd@ Bkt CiG0 ping€ even after toner have been

reloaded nany tlnes for a long period, and neither

A:feﬁg ﬁ%xo PMtiai! CAcHmb UVeBidmO 2.19
er th| ness contro i ng menber (a blade for

d I .
T e T aﬂﬁrexiéﬂ’en?CFr”égeL”
bt d f h
Bl Rec e Rabfess hiothby AL SRR, "y B gRataN
COULTER Co.)

Dispersion solution: 5 mass% electrolytic solution of EMULGEN 109P

(manufactured by Kao Corporation, polyoxyethylene lauryl ether, HL.B =
13.6)

Dispersion conditions: To 5 ml of a dispersion solution I, 10 mg of a
sample is added and dispersed for one minute using an ultrasonic
disperser, followed by the addition of 25 ml of an electrolytic solution 25
ml and further dispersion for one minute using the ultrasonic disperser.
Measurment conditions: In a beaker, 100 ml of an electrolytic solution
and a dispersion solution are added and 30,000 particles are measured at
a density at which the particle sizes of 80,000 particles can be measured

in 20 seconds, and then the weight average particle size is determined
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case of the two-conponent devel oper using the toner,

even after long-tinme toner reloading, the devel oper
causes less variation in toner particle size and also
excel l ent stable devel opability can be obtained even
when a developing unit is stirred for a long period
fopmt §heepaticle Gererdietrifiidorarri er is not specifically
limted and can be appropriately selected according
[Devieheepiir poses, and preferably includes a resin |ayer
and a core material coated with the resin layer. The

mat er iPhe q{evbh?e@om:ma&@ra@uem BRé ﬁiﬁ%‘i' ﬁhaahigb includes
limted and 25 can be appropriately selected from

e S R A PP TR AR, ookl B8 cfyiEEY @g fgyeloper
P 8 anese | um
%%%;%gé dalfvbaph ?92?4%33%8: B PSSt g onar, When
ecurin densi t netlze
s % Toeisnagd’ BrgepotaRite wet'ib Do) Ol recont;
gneti.te (75 emu/g to 120 enu/ g) referable
inforanation @apesrsingyrale; they dpgglepeais B prably eoppreompapent
5 (Cu-2Zn)-bhased material (30 enmu/g to 80 enu/g) is
develancaineipwcddnerepsed difelimssi bl e to decrease contact
to a latent electrostatic imge bearing nenber in
whi ch Inhe chsnef ai endé-rompoappt dgvelvpee usang the tbaer, there is
advantageous to forma high quality inmage. These
lesd eariationniy tdrerusedicdd aie even afice avher dlaverbeetOrdbaded
particle size of the core material is preferably from

monPikes 1809 PRy FrbdIoiel RlcefkaBhyr ﬁnﬁimé%pmiboelopmg

100 pm in terns of an average particle size (volune

reMef afgﬁ Rafibh Ghea 515@@1- QM&&SSV&%&JIP?LES@Z(&%&%(} blade for

particle size (voluhre average particle

ALERon A% PRt e SOREE ) Bl S BB, gt
ca?r D g:b%ﬁéy' UhdP Thciént’ qﬁxtafg%!s ecsz’axg %L Shatied ré%egl after the
developing unit has been used (agitation) for a long period of time. Ina
case of the two-component developer using the toner, even after long-time
toner reloading, the developer causes less variation in toner particle size
and also excellent stable developability can be obtained even when a
developing unit is stirred for a long period of time.

-Carrier-

The carrier is not specifically limited and can be appropriately
selected according to the purposes, and preferably includes a resin layer
and a core raterial coated with the resin layer.

The material of the core material is not specifically limited and
can be appropriately selected from known materials and is preferably, for

example, a manganese-strontium (Mn-Sr)-based material or
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scatter may occur. On the other hand, when the average

particle size is nore than 200 pm the specific
WOPT/HEE 3ar ea decreased and scatter of the t&GEAPHRY/059138

occur. In case of full color including many solid
mapghiietn agrieapimdivin Mg -l sedmmatetialofHdd eirodg faPo emu/g.

deteriorate. 20 The material of the resin layer is not
In SR8€ iof ise@btitg lLindighalbnaily, adnghbe mppietjpoidanakerial such as

sel ected from known resins according to the purposes
mﬁgﬁﬁdb&i ﬁqéa%mﬁfy orS%BF) 6 mAENREItE4F5 dmigeitd 120 emu/g) is

pol yvi nyl - based resin, polystyrene-based resin,

nataggl, 0 E%]ye | rRAS | Bepper-zine

pr po %g'r bgggct”e%g‘gge rgg%?&g%ﬁz%l yIIg%eggcgi%%, PP

(th-gﬁ-\rﬂag%%l:éﬁéﬁz%ﬂgﬂ re% té)ﬁégl) ?g:lgli’/ﬁ) W preterhlé hephhtit is

uor oe
l.yhexaf | uor opr opyl ene resj .
pofihib 5, ReciEnes FPBRFaL o cietgnl \ERBTHEE, Shage bearing
PCT/ JP200Q7/.059138 an .acryl nononer, a_Gapol
R PR B R 0. A RREPERG 1tate, ol fas #¥hnblgcous
fluoroterpolymer (fluorinated three-I|ayeyed .
to form @ high ewality imagn| yFhese math Pﬂe%é? ywed alpne or in
tetrafl uoroet hyl ene, polyvinylidene fluoride and a
combinstioror i nat ed nononer, and a silicone resin. These 5
materials may be used al one or in conbination. Anbng
t hesThegtagtich size of the lcove neatersilris prefeaablychpmy 1§ nm to
preferable. The silicone resin is not specifically

200 it echdmibreaprdferakdppfeopr 4ot phy toel G i), in darms of an
conventionally known silicone resins according to the

avOMgROpaSti AR UsioX AWl ffie t AASReb barlicldesizé AD:PXaNWieen e

straight silicone resins having only organosol oxane

av%ﬁgﬁtﬁgﬂ? $i2d GRNEme Srage TR clEHizd (D) lik 16ss than 10

ol yester resins, époxy resins, acrylic

p.‘n%,e]'ﬂ B %&?t?{})ﬁgggiﬂﬁg gﬁﬁg@n Ba%ﬁ@leg khé %ﬁoﬁﬁ??ﬂﬁﬁﬁeﬁbﬂr&em

onmErci-a e straight silicone
bt 8B a5 0 P
scaStERezﬁ g?ay c?&:zu%.%i)%n&e other hand, when the average particle size is
more than 200 pm, the specific surface area decreased and scatter of the
toner may occur. In case of full color including many solid portions,
reproduction of the solid portion may deteriorate.

The material of the resin layer is not specifically limited and can
be appropriately selecied from known resins according to the purposes
and includes, for example, amino-based resin, polyvinyl-based resinm,
polystyrene-based resin, halogenated olefin resin, polyester-based resin,
polycarbonate-based resin, polyethylene resin, polyvinyl fluoride resin,

polyvinylidene fluoride resin, polytrifluoroethylene resin,

polyhexafluoropropylene resin, a copolymer of polyvinylidene fluoride and
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SR2410 manuf actured by Dow Cor ni ng Toray Si I i cone Co
Ltd. The nodified silicone resin used is connerC|aIIy
WOZMRT/I3B13%e and includes, for exanple, KR206 (P&TAPR403{59138
with al kyd), KR5208 (nodified wth acryl), ES1001N
an( Aedl f irdgovidr) £ popylynand ok R3S vinpdilcriee flunride 20d vinyl
ur et hane) manufactured by Shin-Etsu Chem cal. Co.
flubtide; 2FucYotdrbalyrheP diffucethated hlefRexiuyersl (sRdtidAyered)
(nmodi fied wth alkyd) manufactured by Dow Corni ng

copmf%\ér)s' SulchOBsClerpolsifer TdTe totrh flaORStheRde, C ide@e
use

al one, or can be used in conmbination wt

ﬂuSHa%SLh& k&ﬁ#cﬁl GIAPAARE aﬁﬁﬁém%%ﬂa RNBHBENS &eh&pl TRSe

mponent necessary, e resin layer may contain a

%%%@%%%%%‘éé%@gl b W po b R I A e fhiece materis
2 ST SR BRI RGP aver age par 1 cl o &X'zSeof
VhorThiRe skt st { ol 8ot TRiaeli, LBTHE, 358 cap, be
A e
exanpl e, by dissolving the silicone resin.in a

acamilimen ttot thep popposesaand axavaples| tharenal aneludp; fon grpmple,
coating the coating solution on the surface of the

stiedglet siltconeatesinss hgving lonbyvorgaaesoboganet honds:f and hlecpne
by drying and further baking. The 10 coati ng net hod )

re4ifs lHedified Ritke st fosins,dpelpestgr mesing epaxy resiysngerylic
nmet hod and a brush coating nethod. The solvent is not

roSiR8 G furethare kidthted and can be appropriately
sel ect ed according to the purposes and includes, for

exanpie. hgg %omﬁé fhﬁﬂlaﬁﬁ%ﬁﬂ?thé’@ﬁﬁlﬁhﬁ

|sobutyl etone oso ve and butyl 15 acetate.
siicone resin mcludes, for ezample, KR271, KR255 and KRI152

manufactured by Shin-Etsu Chemical Co., Ltd.; and SR2400, S5R2406 and
SR2410 manufactured by Dow Corning Toray Silicone Co., Lid.

The modified silicone resin used is commercially available and
includes, for example, KR206 (modified with alkyd), KR5208 (modified
with acry‘]),-ESIDOIN (modified with epoxy) and KR305 (modified with
urethane) manufacﬁred by Shin-Etsu Chemical Co., Ltd.; and SR2115
(modified with epoxy) and SR2110 (modified with alkyd) manufactured by
Dow Corning Toray Silicon Co., Ltd.

The silicone resin can also be nsed alone, or can be used in
combination with. a crosslinkable component or a charge amount control
component.

If necessary, the resin layer may contain a conductive powder and
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The baking nmethod is not specifically Iimted and may
be a nethod using an external heating system or an
WQ WPEIHAT heating system and includes, for e¥P&HIF007459138
met hod using a fixed type electric furnace, a flow
the ypadatited powdbnindndesaor ekample) metsl powdern zashan black,
burner furnace, 20 and a nethod using m crowave. The
titAnR oxofle e okédd And ayes oxidel hARadverape partickf feabl yhe
from 0.01%by mass to 5.0% by nmass. Wien the anount

co?&u&ﬁ§§ pbRaBr & PidfebablyBifh of lesBRY Witart TROESERIR Biticle

roma uniformresin |layer on the surface of the core

I-i%he ialk . 0 BOhm nestTTal g ;
% an{dfggghg‘@njbﬁhy;,ﬂasﬁnce the resu F?ng reéitﬁel@g@@}mﬂ
relé.‘%%aﬁc%‘? | arge thickness, granulation of carriers

occur and uniformecarrier particles may not be 66
obt ajped. . n_the developer,is_a twi-£onpo toqens
Goveferestin2Vet ash DR R r reiatpfo (e Willolving the
Lwo-conponent developer is not specifically limte
siligipe SR FE 35PLGRY 59 SrGPaRy @c‘t'cg’g%é ﬂt“? Pﬂ’gbm-ly

purposes, and is preferably, 5 for exanple, from 90%
coplingdde ¢antosypeliutian en thegswdaee pf the care yna g a
by mass to 97% by mass. Wth respect to a mxjng ratio
kngiwn IroatingemetbodhdoBewed diy idrying and further baking. The
t wo- conponent - based devel oper, the anmount of the toner
coatingr afethod| nclidasn for pexample, nasdipping Omethat,t 8 dprayng
mass per 100 parts by nmass of the 10 carrier. The
mélihed o Adbrushicogtingtmethodlit using a dry devel opi ng
system or a wet devel opi ng system The devel opi ng

uni t THYsdlfelt $¢ Mt CspeeifitallydBuEtaPiahd b thedhppropriately
mul ti-col or devel oping unit and includes, for exanple,

se c@@a_f%lceﬂ'b@ﬂ? YDl the W%&w afdStdclidds O@Ea&aﬁlﬂfa, toluene,

char gi ng rictio 15 stirring of e toner or

SHSHE O Aty P Tl PR Bl ook aad bty
acetate O are

The baking method is not specifically limited and may be a
method using an external heating system or an internal heating system
and includes, for example, a method using a fixed type electric furnace, a
flow type electric furnace, a rotary electric furnace or a burner furnace,
and a method using microwave.

The amount of the resin layer in the carrier is preferably from
0.01% by mass to 5.0% by mass. When the amount is less than 0.01% by
mass, it may be impossible to from a uniform resin layer on the surface of
the core material. On the other hand, when the amount is more than
5.0% by mass, since the resulting resin layer has too large thickness,

grapulation of carriers occur and uniform carrier particles may not be
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friction upon mxing with stirring, thereby

mai ntai ni ng on the surface of the rotating magnet
roller in a napping state to forma nmagnetic brush.
Since the magnet roller is 20 arranged in the vicinity
ofitaihed.| at ent el ectrostatic i nage bearing nenber, a
portion of the toner, which constitutes the nagnetic

br ush Waiefietheode ddl@persiy 4 360 -@mpdiRdtelRRloge! IR content of
noves to the surface of the latent electrostatic

{HPGH RSN 118 FRIBSHpBMeRD el a6hbL ' i

a regult, t he IatenP e?ectros?g%#%?%%‘;ggﬁgagfgs%?%@fnd

' r f VA [ [ e.0

B BRErATR Se el oot palte U o BB B Bulegably,

' hgarin er. 67.T vel oper to be containe

o e e AP BTG T e 4o S BB, anilpei ey e rom
r and th vel oper nmay be a one-conponent

%@%EW Sg?sg%ebbnb%ﬁ’ponent devel oper. [ One- Conponent

Devel qping Unit] 5 As the one-conponent devel oping

uni t, Wiibneespeshbp enmixmg satipiof thepismenttosthiencamrtimin the

a devel oper bearing nenber to which a toner is fed,

tarpicempanent-bagark developent the lammoumie nbéhe ibineh 16 qrmeferably

thin layer of the toner on the surface of the

Idewel gpet byeants go nidod eartsby pnagepabllpoysets bniigof the

5 is a schematic view showi ng an exanple of a

aaretegonponent devel opi ng apparatus. According to this
one- conponent devel opi ng apparatus, using a

one- CAIROAGHloSIRCh RN &ha§ WP ESE Qbind 4 ?igg rdgg@lgb?ﬁ‘f bystem

| ayer is formed on a developing roller

Y P ST G S GO, b3V A0 o
PR o GRS T, S50 el o cxampt,
s{) ﬁ%@%ﬁﬁ ucéor?. é{alp nei-% %;Eﬁg%g r&%ﬂagﬁ\e’% ?:l?ira.r:l?gq}xgi l'g]y wcgignal
stirring of the toner or developer and a rotatable magnet roller.

In the developing unit, for example, the toner and the carrier are
mixed with stirring and the toner is charged by friction upon mixing with
stirring, thereby maintaining on the surface_of the rotating magnet roller
In 4 napping state to form a magnetic brush. Since the magnet roller is
arranged in the vicinity of the latent electrostatic image bearing member,
a portion of the toner, which constitutes the magnetic brush formed on the
surface of the magnet roller, moves to the surface of the latent
electrostatic image bearing member by an electric suction force. As a
result, the latent electrostatic image is developed with the toner to form a

visualized image made of the tomer on the surface of the latent

electrostatic image bearing member.
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phot oconductor drum11 is developed. In Fig. 5, the

toner in a casing 401 is stirred by rotation of an 20
agitator 411 as a stirring unit and is mechanically
fed to a feeding roller 412 as a toner feeding
menber. The feeding roller 412 is formed of a
pol yurgh aaaglt;ﬁamcamf:ctm&hﬁ)éd APthd ddvelapidealmie i%‘ﬁ‘?le?elt'.)per
structure whic easily retains a toner In a ce of a
SHARBLRE Phe SthP oP Moyt Ko N2 4Ress o of

B R el Ror Bl soly™ B OBE 2 Rggent

the fe ingrolller I'S conparati ow as
: ' r r | so be uniformy

%éri’c()au trtclﬂ-ﬁe% gﬁggﬁp%c?tn%vm t%ﬁvgﬁgegdevel opi ng roller 402

The feeding.roller 2.{s rotatably driven so as to
@%%?ﬁg}pqnﬁnpﬂ%evei%géﬁpg:“ on as that of the
devel opi ng, rol l er 402 so th&; the surfaces are
transp‘{o)srt B PeRonRIRGYe devaleringn Bnili ha opposPmgonent
sectiqn of both rollers. Also, a linear velocity
deyeloping cannarg tes induding a| davielepardbdasing sembef do athigh a
5from0.5to 1.5. Also, the feeding roller 412 may be

topenisefed, andhe laydirtbotkioess epptoilling dwanbevehish figms a thin
roller 402 so that the surfaces are transported in

lajer ofvides tordirr ex tthensaifatd @f ofhodevdlopec beafing nlthber is
rollers. In the present enbodi nent, the feeding
prefdrablydgedvas rotated in the sane direction as that

of the developing roller 402 and the linear velocity

10 ratmwy : 0. j j f .
oo o 8, 885 38 o BB S UBRAYI o o Eomponant

RUERL2RLN 402 ] W thin ar e from, 0.5 .
s Cpp RS, || KololaB of LIS oe! BUEOncS Heyeteping
f lve, -wdth is 240 Ad.vertical si,ze),, a
Ppafibis: Seihk f ool e ohdil AR oS ibes, 4 tener
devel api ng,roller 402.i nclude conductive substrate
I2%RF s 1opmPd anea deyelopingiEoler 407 ab Bedevoheran haarieg mamber
am t‘}gg condect ive substrate and has a diameter of 10
the denarmlagsroonl e davelapamg rellgh s isRirgnsported while
adj usted within a range from1l grmto 4 pm by
making contact with a phofoconductor drum 1 as a latent electrostatic
immage bearing member, thereby performing contact one-component
development in which the latent electrostatic image on the
photoconductor drurmm. 1 is developed.

In Fig. 5, the toner in a casing 401 is stirred by rotation of an
agitator 411 as a stirring unit and is mechanically fed to a feeding roller
412 as a toner feeding member. The feeding roller 412 iz formed of a
polyurethane foam and has pliability, and also has a structure which
easily retains 2 toner in a cell of a diameter of 50 nm to 500 pm. Also,
J1IS-A hardness of the feeding roller is comparatively as low as 10° to 80°

and the feeding roller can also be uniformly brought into contact with the

developing roller 402
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appropriately roughening the surface. The val ue of
surface roughness 20 Rz preferably accounts for 13%to
80% of the average particle size of the toner.
Consequently, the toner is transported w thout being
enbedded in the surface of the devel oping roller 402.

The suHeafRdi: 9GS 51345 @btathbly @aveh @pl 0td Ban@fertPthe
preferably accounts for 20%to 30% of the average

é&"i’ﬁé Hfﬂe@tﬁh 28 t8ht Bf'ﬁlé @é@loﬁ&g%ll@?ﬁ()?%oﬁﬁtaﬂﬁ Lﬂﬁ'aces are

| ow char ged toner. he rubber material 1ncludes

BRI TS e b s

7/ 123273. PCT/JP /059 8,, The surface t

Al50or drens Yelonib s (iRl ey it a8fiS0s #efpbly
flayer o as toéﬁtabl |ze uaI|t Wth time, The

Balie Pitalto oF B¢ hlgdathe Toeding reblerial? may beariinted dn the
silicone-based material and a_Tefl on(r)-based
diggcdiqna oppasise dibei devielopinge dolar e40Zaisoi thadx bhe |sawrfades are
toner chargeability 5 and the Tefl on-based material is
texsepdréed in the sdweasadizeciion bd thbtopiposingosedtion ofitoph rallers.
conductive material such as carbon bl ack may be
InothaiprestntTeebbAimkng stheofeddine eoller | Sy wdss rotated in the
preferably from5 pmto 50 pm Wen the thickness is

sagic Wirkbiion hRehabey ehé dBgsloptiel fdller S0 AndShe Uk ivelocity
are likely to occur. 10 The toner havi ng predeterm ned

rB@lodirak et NROBI. vV ermO hitel fiahiity Qﬁsﬁleoéuitdlé' ﬁlember 8 of the
enbodi nent) present on or 'in the t eedlng roller 412 1s

%@&‘%&}%ﬁ%ve o??*@ SR 1l B B t&%’?ﬁ%‘é’@ 3 Mhee from
B b5 1 %rec Igf“e@%er %E%ae?ﬂt”ad E?@éﬂ%&m% &' pajt effective
vgﬁ%ﬁ 5 P G G il ST 4 Feifogh s af fom By om to

‘thr%&;gh surface roughness of the developing roller
NEFvever, the toner |layer on the devel opi ng
roller_402 is not unjformand excessive toner adheres

(1 ny/ldwedeveloving xailer. 405 indpdee a eondregiver substratpesnd a
Slsli%lalcgglagrer made of a rubber material formed on the conductive
substrate and has a diameter of 10 mm to 30 mm, and also surface
roughness Rz is adjusted within a range from 1 pm to 4 pm by
appropriately roughening the su;-face. The value of surface roughness
Rz preferably accounts for 13% to 80% of the average particle size of the
toner. Consequently, the toner 1s transported without being embedded in
the surface of the developing roller 402. The surface roughness Rz of the
developing roller 402 preferably accounts for 20% to 30% of the average
particle size of the toner so as not to retain the low-charged toner.

The rubber material includes, for example, a silicone rubber, a

butadiene rubber, a NBR rubber, a hydrin rubber and an EPDM rubber.
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uni formthickness is formed on the devel oping roller
402 by bringing the 20 controlling blade 413 as the
WQ HYEIZEH ckness control | ing nember into contPAGYIRZR07/Q59138
the developing roller 402. The tip portion of the
Thé St feek ldfithe ddwalepitpirollae et incpridowatily canted with o coat
the rotating direction of the developing roller 402
iwetth iR, C THd aldtbrial bf dhe cddBldyer
hygggﬂgh@?ofﬁtﬁgﬂ%zon act with the roller, that is, it is

incldied sqai CtdRAIR! £5Silidon s PALATL mBtES] ahdd isS Teflw@®-based
bl'e to set

pOSST in the reverse direction and to
maetph o PSR RRA AT ECPHART tomer hasgeability
and iy Relelt Bufhd rkecfiniia BGAER i TPaap Ry 7 ghtain
condrgbRthad: RERARCRTR CRTEEAD (AR Ao DY ray; be

mat eri al havi ng conparatively 5 high hardness such as
confminabrdlhe bhiceans bk ont 157aE i DFRICFULY SR iy 55 50
be decreased by bl ending carbon bl ack, in aggiti on to
pnt. héWinepaithe thicknesscisnet Witdin tharphoverangss defaets FPFR as
the developing roller 402 by connecting a bias power
craxdind sire WWkbly teesgpmat to a controlling bl ade 413 as the
| ayer thickness 10 controlling nmenber, a free end
| engThe ffooier shitvinge prédetprminsd polarity fnegativen padanity in
mm Wen the free end length is nore than 15 mm a
casie e BRé NEmbAdin&er) opRsschar@eroraig the femtingsroller 412 is
I npossi ble to conpactly accommodate in the imge

rei,fea%.égq @%ﬁ%@%@g 1 g02 e inthapskinitisstwdehedévaleping

than 10 nm oscillation is likely
ol 8¢ o o EL bpp{Hiiy BEGHch Mt DT Bo0
iR AR DY P AR TPro R (BHE AT RN Seative chaggo i
obgﬁoigtparcé;b I%{Eie Smlig. e?éct}i%%a%igﬂt éﬁéclt! ¢ ﬂ&aM%ﬂﬁDn effect

through surface roughness of the developing roller 402. However, the

toner layer on the developing roller 402 is not uniform and excessive toner
adheres (1 mg/cm?® to 3 mgfem?). Therefore, a toner thin layer having a
uniform thickness is formed on the developing roller 402 by bringing the
controlling blade 413 as the layer thickness controlling member inio
contact with the developing roller 402, The tip portion of the controlling
blade 413 faces the downstream side to the rotating direction of the
developing roller 402 and the center portion of the controlling blade 413 1s
brought into contact with the roller, that is, it is in a so-called press
contact state. It is also possible to set in the reverse direction and to

realize edge contact.
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within a range from0.049 NNcmto 2.45 Ncm Wen the

contact 20 pressure is nore than 2.45 Ncm the
WOeMBUIB2Bf the toner adhered on the devel opi ngUTHPRWT/059138

402 decreases and the toner charge anobunt excessively

i ncrensenateaid dfftie dditroldiug biaideds grefntabimmetet saekas

and the imge density nmay decrease. \Wen the contact
STUHRPS Wl tle tEREnESARs Grddd 9.1 Mo 8. 15 il afaradditioatto

uniformy formed and a nmass of the toner may 25 pass

thd %Qt%p at Qﬁbﬁf*{%g dri A0 sRERASs RBFleiHAnd MRfHeIUBLYING a

stica eteriorate. I'n this enbodi nent, a
eI 9 2
e REEHEBE iR 5 pilends E%E&#%%fm%ms e8pikadicls
[in | ade n t
higly Bargnes Lﬁi{: S e i PR BAER Hhe p8BRpance
of t on eyel opi roll C
cap betipcpal bg HABAESCHER RS B SETE P B PG o
bl ade 413 as the | ay i cknes ntrollin nb
elacripr Beldr spnyalsog hm%o%e(ﬂ 5 the aﬁ%@l?mea Yollgs
devel oping roller 402 in the direction in which the
conngeting aiboms powersupbl¥ar d t he downstream si de of the
devel oping roller 402. The toner, which is not
r equWiehl respediotorat contmolling tdade 413 as|theelayer thickness

sandwi ched 1.0 between the controlling blade 413 and

cohhielliiey elanbay arfpbd end46Agth from artmlder is prafetably from 10
devel oping roller 402 to forma thin [ayer having a

mﬁhml;l.f: orsNrhhi_ CKWRRS Whi hfree téel dehert iy embae ghafnr A5 thd, 2
ng/en2 to 0.8 ng/cnk per unit area. At this tinme, in

de@@loguf%‘m BecdfiBs tlQ.fEe’r &\!i'&&ﬁ Pebdmes iitRos¥ibib B ddm@pactly

ran rom10 gCg to - C/ g and devel opnent is 15

acg(Fec i8S "ltll'q%élﬂr?rla e oﬁnﬁﬁeaﬁ% ot oconguctor rear]ﬁlafd when
thg Btereri] foneff 151k MabOtof A WAERBRTALAOTOIY Y Tc0BE Rhen o
Gﬁpfgfg! ué;ﬁ@a g[}stgm‘é@loto ondu tor dr mtitea%‘&rﬂ[b%t o?fthe

developing roller 402 and thus an abnormal image such as stepwise

unevennegs in the lateral direction on the unage.

The contact pressure of the controlling blade 413 is preferably
within a range from 0.049 N/em to 245 N/em. When the contact
pressure is more than 2.45 N/cm, the amount of the toner adhered on the
developing roller 402 decreases and the toner charge amount excessively
increases, and thus the developing amount may decrease and the image
density may decrease. When the contact pressure is less than 0.049
N/em, a thin layer is not uniformly formed and 2 mass of the toner may
pass through the controlling blade, and thus image quality may

drastically deteriorate. In this embodiment, a developing roller 402
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conventi onal two-conponent developing unit and
devel opability is enhanced, and thus it becones
possi ble to develop at a | ower potential.

[ Two- Conponent Devel opi ng Unit] The two-conponent

bavielgoiGnd haridhessoftehesaabyd and?&SU.thiﬂn_PﬂEEEWF plate was
devel opnent apparatus which includes an internally

tisotedls 686 36hEro1{n € bih IS ald D ohe! Bhh a0 PriliPe 'vngé Hé*f&, 60
pabl'e 0

a rotatable 72 it devel oper bearing nenber ca

ORShI NGt Ahid ttﬁné,“fﬁ@ﬁﬁje%tiv‘e;’%?ﬁﬁﬂ?%@q;g%ntg?é? lﬁ%{rﬁc} ont the

conposed of a nagnetic carr and ‘a

ok e.of ya two-conponent devel opnent
tgép}%é?lg{lggggéfg@@%@éﬂ%‘%nent devel oper including a
toner [@nd a .5 magneti arrier. Int t wo- conponent
devel opHedP™igta ggf?s Oihgl%’n qoﬁtmlg.“%gﬁ'éi@t Wd3c 8ap e dayer
tgﬁvel oper is fti rred _and transported by a screw 441

cknesa Pongeplipe amamper dgi nrgfaniabdy drara 2105 oA felvet dpmgent
bearing _nenber. The two-conponent devel oper to be fed
lige phthe deeelopingraliaci@e inge idiractionr il whictbvhe tip portion
doctor bl ade 443 as a | ayer thickness controlling 10
fagetiowandd berdovemster mafide betliedeladpsingtollbe 4020 The toner,
controlled by a doctor gap as a gap between the

wibichois hbadeqdiddafin fovendigore ofnd %neﬁ'tﬁfﬂqa?ﬁzsamﬁﬁched
the doctor gap is too small, the inmage density is

bHetwabh i thee tbnhotians ehlatet 203 SR | ¢ i
devel oper. On the %t here hand, V\he}%ngﬁg&lgg%%éop%ggﬁ 11%2 18

reffoved’ §8m tHEe AQURIAER Lﬁo'lﬁr %? Eéﬁ%ya fhdy ]llgggxn (ilaving a

thus there arises a“pr em t hat arri er

el 5 ned A SBROHRL M s 5 GRS o 0
N O e AL i< 3 bl BT b donp charge is

a0l 3EPon g EREp raPanCE tp 230 1Y ane, dPuplepment is
performed in the state of facing the latent electrostatic mage on the
photoconductor drum 1.

Therefore, according to the one-component developing apparatus
of this embodiment, the distance between the surface of the
photoconductor drum 1 and that of the developing roller 402 further
decreases as compared with the case of a conventional two-component
developing unit and developability is enhanced, and thus it becomes
possible to develop at a lower potential.

[Two-Component Developing Unit]
The two-component developing wunit is preferably a

two-component development apparatus which includes an internally

fixed magnetic field generating unit and also includes a rotatable
72



10

15

20

25

20 is deposited on the devel opi ng sl eeve 442 |

n a
chai n-shaped napping state so as to along with a
magnetic line in a normal line direction of a
magneti c force produced fromthe nagnet to forma
magneti ¢ brush. The devel opi ng sl eeve 442 and the
xneetl oxpeom chestring dmembenr eapabloxiofatbebyirgy ranged aturface a
fixed interval (devel opnent gap) and the 25 devel oped

eweaompohetindevadbpéhermppasl 6fa pildretlt Qirretdhdd toner.
them The developing sleeve 442 is forned in a

cyl i ndiedh, FI¥. B JRASs A ckamh1NEF 34%0d- éRent 1
PCT/ JP2007/ 059138 non-rragné:t?pi c material §uc%na§eve opment

Qﬂﬂﬂ?&ﬂﬂ@us@ﬁ@%tvﬁ-%&rﬁb@ﬁ@n@%@lﬂo or aincﬁ?cﬁﬂ#gy toher and a

resin and i1s"rotate a rotatron driving chanism

. The etic brush is transferred to the
88hets Stlbn , WE IR PG cofyptnint Al iRER! Apparadscbown
Ad2. To the devel opi s] eeve 442, 5. devel opi
Giokienion FES omanto: AovElorgb eraind oA Pavasas biehdpg ferew
é ot sgﬁgn) nd the taoner on_the nagnetic brush is .
@péﬂ’ét 1 fgth ¥na davelopme wleayedddd| apismglesploper | hearing
field formed between the devel opi ng sl eeve 442 and
rpmbekot Bhe frocospananh develaper $o defed dpbbie daveloping sleeve
| atent electrostatic inmage on the photoconductor drum
142 Focomtgolded diyopidugtorl bladsl 44geis ardaget ¢hivhhieng controlling
current may be superposed. The devel opnment gap is

pertber atid/ thbathobnt iofethet deddlopéres bd &des cohamllddeby a
particle size of the devel oper. When the particle size

ddlctort Bep ey &l eRehetiebh 1HE dba8r AL ORIP AhdIBR: developing
preferably set wwthin a range fromO-5 mmto 1.5 mn

danseayent Wheihel b8 04 eé!@qu Rt F]Ig%gl y&lt%oi%%& ddhsity is

desired i mage density may ess
bkt st 150 Rl Porild o ACASLABhY 1% YT ihe
LA b 5 R e B RIS LR By
alfiégi%g{%ﬁv | (1)'1%: :‘H’ig% iagrria(i'ggﬁ‘-:\llx(xel 1%ai.tn g lcea?:'\r/i%rdfid:e.z d?-:;:hgsited on &
photoconductor drum 1 as the latent electrostatic image bearing member.
Thus, in the developing sleeve 442, a magnet as a magnetic field
generating umt, which forms a magnetic field, is provided so as to cause a
napping state of the developer on the peripheral surface. The developer
1s deposited on the developing sleeve 442 in a chain-shaped napping state
so as to along with a magnetic line in a normal line direction of a
raagnetic force produced from the magnet to form a magnetic brush.

The developing sleeve 442 and the photoconductor drum 1 are
proximately arranged at a fixed interval (development gap) and the
developed area is formed at the opposite portion of both of them. The

developing sleeve 442 is formed in a cylindrical form made of a
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20 the copying velocity and the size of the apparatus.
Aratio of the sleeve Ilinear velocity to the drum
WO J0AEEE27%el ocity is preferably adjusted to 1. PCIANF2(031089138
so as to obtain a required imge density. It is also
nopaesiidtee thatertal seils@ls hbuainamgdsrast, stenposi sieeh or a
after the devel opment and the ampunt of the toner
coﬂﬁmet gskihSaf@tisCiRstdd b Anrceptibaadrividy endchandsm (not
thus 25 controlling the process conditions.
showh PN STRE 'thABmAGEMralH b fdsisirrbd GolUthd dovélbpélicarea by
transferring-step 1s a step of transferring the
yisuals i Or i, gl "EREHCUSPiABSIbEve 442, a
rot$biBo0t €58 debiRIEP AR 18501 T Hle WeetipiaR _

usi ransferring unit. transferring
unit. is roughly classidfied into a Il | £
5 devglpwinerrlese y¥ aPRREd drbin it Smy:oE evBtbnitt (mo
| atent el ectrostatjc inmage.5 begrin { -
Eh‘?‘@’ébﬁﬂﬁﬁberﬁﬁ%ﬂ?tdéﬁal %&ﬁ%ﬁ%’ﬁ%ﬁ%ﬁ?ﬁ% theeqrrier
which primarily tr fers g visualized,i e._ont,o th
byisndeveloning eleckria fiold fommddetmas; fhenderiianing rldgve 142
transfers the visualized i nage, on the_ record
ande dhemphvhecopidugtor Asuon g &gk rish deve e g latent
charging the latent 7.0 electrostatic inage_bearing .
eleetyustatic dimapeaon rihespbotochndyeior dmm 1; akeribe deyelpping
performed by the transferring unit. In a preferable
10 voR8PECin alteenitiapsherartnygayibetsiperposet a primary
transferring unit which transfers a visualized inmge
oNnt OTHR H8¢EbPRend! gy e Fre€eralbyrdoutos Hmes to 30 times
conposite transferred i mage, and a secondary

m%gr%gn%%ﬁffﬂéﬂﬂaiﬁﬁl& sk Wi dbvaepber sWihka flenpasidle size of

sterred I mage onto a recording nedium

th% Id&%@#@%@'ﬁ@:@e Mnﬁ{eeaeﬂ&@.ﬂﬁﬁtﬁng;%ﬂf% proReiMyeset within a

rans S not spe Imted and can
be_ appr | at el | ect fr 1eteldbident
rafie R0 REP piulind S TR0, Ko dL0 Wnbh B (Felpicht ean
15 iswfw(j). er?,xc?anspul'e% in?aé‘e( ggsfl%[ n:Pa?;lr {)e Tera]s% 1fkely to be attained.

Also, the doctor gap is preferably the same as or more than the
development gap. The drum size and the drum linear velocity of the
photoconductor drum 1 as well as the sleeve diameter and the sleeve
Jinear velocity of the developing sleeve 442 are decided by limitation of

20 the copying velocity and the size of the apparatus. A ratio of the sleeve
linear velocity to the drum linear velocity is preferably adjusted to 1.1 or
more 80 as to obtain a required image density. It is also possible that a
sensor is arranged at the position after the development and the amount
of the toner deposited is detected from an optical reflectance, thus

25 controlling the process conditions.

<Transferring Step and Transferring Unit>
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transfer roller. The static friction coefficient of

the internediate transfer nenber is preferably from
0.1 to 0.6, and nore preferably fromO0.3 to 0.5. The
vol une resistivity of the internediate transfer nenber
is preferably 25 within a range of several a x cmto

103 Q Rhenoravbfringe steq) Usea dtesi &t i;ﬁéiﬂafeﬁ_ﬁn%%e visualized
internedi ate transfer nenber is adjusted within a

FRAEE ont® Lre@RUMA Mt Brd 'k 0Fofdn¥dCMing! zi“%?.?n?fgrring

charge of the internediate transfer nenber Ttse

ve r: . .

B TR BRI, G0 0o fRl, e 1Ref A ftorring unit

' lL.ate transfer. mepber,. transfer uneyenness,. .

WL BREY Sr 0 S BIBY il don el Slerp R Harip image
i S possiple to easily,apply,a transfer bias upon .

BRATORE S IDPE ALER A rorAi R B AGIR o R 1o See9Pap e dFaerring

transfer menber_is not specifically l[imted and can

wait whichoprigraly trapstaref vignlized imageento; thesintermediate

according to the purposes and is preferably the

trenpismi mgmber)andl plaere seetindsaily fgahsfghs Yoo vgsuwmalireduimsge on

(tensile elastic nodulus) is 10 used as the materi al

fihfe mcordigkenkdipened belt and the material includes,

for exanple PC (polycarbonate), PVDF (polyvinylidene

f1 uor iTiey vistializedphbaged letheme tiaidoieiab@eBhreidgbtif thient
mat eri al of PC (pol ycarbonate) and PAT (pol yal kyl ene -

d1662B5alR! dhftlre BeRkRRd xﬁaﬁ%&ahsﬁ{gpgéfﬁﬁah@fé}y l.B8zer, and

tetrafl uoroet hyl ene copol yner) and a bl end

tﬁﬁﬁ@fgk#axgang§§E‘ggﬁleggpﬁge t%ﬁét@%&qngﬁﬁﬁﬁ! alInof%I Ex%ferable

and k di sperse ernmocur a

Aot e R BFIGR TR il T U whicn
A ROt 25 ARSI g e
RN VN O TS
havi ng hi gh Young's nodul us as a base |layer and a

whictig 11%9@ e gfomposite transferred image onto a recording
medium.

-Intermediate Transfer Member-

The intermediate transfer member is not specifically limited and
can be appropriately selected from known transfer units according to the
purposes and preferably includes, for example, a transfer belt and a
transfer roller.

The static friction coefficient of the intermediate transfer member
is preferably from 0.1 {o 0.6, and more preferably from 0.3 to 0.5. The
volume resistivity of the intermediate transfer member is preferably

within a range of several @ x em to 1032 @ x em. When the volume

resistivity of the intexrmediate transfer member is adjusted within a range
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internedi ate | ayer fornmed on the outer periphery, and
such a belt with two- or three-layer configuration

has performance capabl e of preventing voids of a line

i mage caused by the hardness of the ingle-Ilayered

belt. 25 (3) It is an elastic belt having

afosperal i eleyml aundyd0hdR sx mptlubitceushage of theiinted@nediate
rubber or an el astomer, and such an elastic belt has

tean#for Y B0y [(k8H4€ Drivelttd R2RR7ANR 0 haBze AR BgahbRBLIge
It scarcely causes voids of the line inmage because of

SHAYTIRSEnit e 18R ik A $6 be bR (RAAEHh P88 Rrdiifer member,

prevented by increasing the wdth of the elastic

i iyl I . ' nd .
AR R oVl e o S Bdaly Hindet 804 BY ol BunteBl T Algo, it
. . (U E cost_ 5 ca . real i zed wi.t hout
i B8aPBI coBIRERY o Bk eR SR AG B fie.
Among A.hese bel.ts, the elastic helt (3) is i
part | Lhearli“??epﬁl%f e’ inraiedalt | asfer qeemhes i mot
conforg%tX_mAth a toner |layer and a _recordi ng nedi um
speevicalyr lumted hands can bre 2ppaerriatelpopelested Them kanown
10 since the elastic belt deforms in conformty wth
matarialp eceendinag te yhe gooposesdingbisopreferagily dheéallowingout
excessively increase a transfer pressure to the toner
(1hy ér materiabhdsing highaVachgs socbulnst(tessly elaatid mbddus) is
transfer image having excellent uniformty can be

wetaistdd eymalofecasieptd-laeired belt 18T thd e fRUInMMdes, for
havi ng poor flatness. 15 The resin used in the elastic

ahiples PO (5dlgeafbosaldly PVDFedpaldisiiied® Auoride), PAT

appropriately selected according to the purposes aH%
(tEn i AXTIRLE o BOINREBRAL B¢ Y5 iyt and
8 b APERERL W00 Y HlortOU BB %A oo
(AR BRRL T R, 80, B0 Y BB BB e and
]?g%chll)‘, ?é Lgfeﬁ;ao E"i?‘%:%ggla‘f tlyé eQﬁ& Vbﬂ*‘l aaxfde tcaatrﬁog © lgclvxnﬁirs'persed
thermocurable polyimide. The single-layered belt having high Young’s
modulus has such an advantage that it causes less deformation against
stress upon formation of the image and is less likely to cause rib shift
upon formation of the image.

(2) Tt is a belt with two- or three-layer configuration, including the belt
(1) having high Young’s modulus as a base layer and a surface layer or a
intermediate layer formed on the outer periphery, and such a belt with
two- or three-layer configuration has performance capable of preventing
voids of a line image caused by the hardness of the ingle-layered belt.

(8 Itis an elastic belt having comparatively low Young’s modulus using

a resin, a rubber or an elastomer, and such an elastic belt has an

76
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copol yner, styrene-acryl ate ester copolynmer (for
exanpl e, styrene-nethyl acrylate copol yner,
W%?‘&??’Hﬁ‘éﬁet hyl acrylate copol ymer, styrene- butBGTAP2007/059138
acryl ate copol yner, styrene-ottyl acrylate copol yner,
adﬁﬁ:yﬂmeth}t‘beiiylscﬁﬁ:eh repuges oo lof mdre, {ielecn)lage bacause of
styrene-net hacryl ate ester copolynmer (for example,
softhodseiderss hyllsopiinae nyd=atideriopody be mresentodney Teltut:rﬁhsmg
77 WO 2007/ 123273 PCT/ JP2007/ 059138 net hacryl ate

thé QR BRthe Syt BeR@NHosaRIF hadfiyimd eolepahineiaying roll
etc ), styrene-a-chloromethyl acrylate copolymer, or

LAY & tH a bag@beoeﬁaai &@mtumuemmbst
t acr%l ate resin, met hacryl ate resin, ethy
r 18 2 [
a"gccbreyy réﬁﬁ?%‘?‘ww mro Ey, gilﬁl %@gng Iﬁggﬂgl ed acre;relngmg

dﬂreS|n V|nyI chloride resin nodified acrylic resin,
yl-urethane resin, etc. ) vinyl chloride resin,

styr ne- vi fa A ch

cor AR ey ﬁ:@its e SRERAIT (% BB Bl

phenol resin, resin, | yeste eS|n

bol yabe celasiiy betk ARfema iy ohkuinity iwith A tohes Jayerppnd a

pol ypropyl ene resin, polybutadlene poI vinylj den
reqomiiieg me direm with pasrewesathasemat tha ¥ El‘hat

silicone resin, ketone resin, ethylene ethylacrylate
simvepilieyelnstic )hdl’e deforess in cpoforuiity wibhitlgeal) irregylarity, good

pol yam de resin and nodi fi ed pol yphenyl ene oxi de
adhesion. is Wtatned siitlsoutnescobsivalyetheabasee adransfer pressure to

conmbi nation. 15 The rubber uses in the elastic belt is
thé‘anéﬂDR%ﬁefrieﬁﬂ byidd of tledraetsks denobecanpamdr albed yransfor

sel ecte according to the pur poses and includes, for
'H&lvﬁﬂ. Bad QH]J}HB shihbfdd evdr O case bbasds a
ber acry ubber DM rubber, NBR rubber,

ebg‘l,%%tdé gne rubber, isoprene
mgo%d%ﬁe%) Qi?‘J)J/"Jﬁ'lene- I'iene rubber but adi ene rubber,

20 e 0 e I

ter p%ﬁggﬁﬂé Jéﬁﬁ%ﬁ‘éﬁgﬁgﬁ’b% ﬁ% E'?or osul f onat ega.nd can

apzropri/ateﬁ? sefecltgcila{]c%ctnrcﬂngow %Lgyfxgpp%ses and includes, for

example, polycarbonate resin, fluorine-based resin (ETFE, PVDEF),

styrene-based resin (homopolymer or copolymer containing styrene or
subsﬁtuﬁd styrene) such as polystyrene resin, chloropolystyrene resin,
poly-a-methylstyrene resin, styrene-butadiene copolymer, styrene-vinyl
chloride copolymer, styrene-vinyl acetate copolymer, styrene-maleic acid
copolymer, styrene-acrylate ester copolymer (for example, styrene-methyl
acrylate copolymer, styrene-ethyl acrylate copolymer, styrene-buiyl
acrylate copolymer, styrene-octyl acrylate copolymer, styrene-phenyl
acrylate copolymer, etc.), styreme-methacrylate ester copolymer (for

example, styrene-methyl methacrylate copolymer, styrene-ethyl
71



ur et hane rubber, syndiotactic 1, 2-pol ybutadi ene,
epi chl or ohydri n-based rubber, silicone rubber,
WQ rHRB r ubber, pol ysul fide rubber, pol ynorBSGRapa/o59138
rubber and hydrogenated nitrile rubber. These rubbers
meﬂ’fadﬂlatbecd,t_mé_yttnei',omreneiphemﬁrbmaﬂlamlatah@mlm@netc),
used in the elastic belt is not specifically limted
styZdndA cR06roidsdBsY3 PCT/ JR2e@ALO59138 eopolyarerhe or
appropriately selected according to the purposes and

s W8 YonitFili-aexAsT EsteP ebyslyiceBrebledethacrylate resin,

t her nopl astic el astoner, polyol efi n-based

eﬂg@ﬂ%&@,&é { OBBhiyl REMpIMieN ksl PilyleabBdstl resin,
but%s'@erm)p a tli% %ﬁétongrl, pol yuret?wane- btaayged&a"'fl

ther lastic: elast aner L 0BRSS i in. vinvl
3 mopﬁ?%%p%ll@%ugl(g%t omerpleggg yur eegﬁltoher rmg??slﬁ o VY

l.ast , t el t ' . .
SR T R L e
chlgEiou SoPPe BGERRS TR . GHERDR (HEORTER] Lt sBlpidFinyt

d i h I ' It J i.fically,
el COmPIAETCEAPIB mADIRA AL SIS FEBR: GHheil S H i PO

to the purposes and includes, for exanple, carhon A
resiph,apklyestaraperine polxestemmolpirevhene regeh RRIYEHRAERE mog.
ni ckel ; and conductive netal oxides _such as tin )
10  polypreEylene t aniimyn palyeytashienen nyolyxinydidenadi drpridgei deesin,
potassiumtitanate, antinony oxide-tin oxide conplex
iorfornde ¢4F6) Polynethma: umes, deilicomeoxtedin,c okptiome resin,
oxide (1 TO. The conductive nmetal oxide may be coated
otWlbHe-bsHhatviRg: tbpelyRidr xglam eésibapolywiayl batpral resin,
magnesi um silicate or cal ¢l um carbonate. Al so, the

+ | 1 H . b .
pol?’éﬁﬂ@eré %hdox\flr\)nni‘dgﬁe& rRfplicdifbhe ofidy 88sthabiThede resins

ace ayer can prevent contam nation of a

maﬁ%ﬁgefﬁﬁ ré].'s]{rnaéd b, 20 bearing menber with an

rc material and reduce frictional resistance of

15 the EE: I]%lﬁ@?lg E{Iﬁ%g $n Rk el b8 e IS SRrifth1Rf Nosiod and

of t

can be appropriately selected according to the purposes and includes, for
example, natural rubber, butyl rubber, fluorine-baged rubber, acryl rubber,
EPDM rubber, NBR rubber, acrylonitrile-butadiene-styreme rubber,
isoprene rubber, styrene-butadiene rubber, butadiene rubber,
20 ethylene-propylene rubber, ethylene-propylene terpolymer, chloroprene
rubber, chlorosulfonated polyethylene, chlorinated polyethylene,
urethane rubber, syndiotactic 1,2-polybutadiene, epichlorohydrin-based
rubber, silicone rubber, fluorine rubber, polysulfide rubber,
polynorhornene rubber and hydrogenated nitrile rubber. These rubbers
25 may be used alone or in combination.

The elastomer used in the elastic belt is not specifically limited
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enhanci ng cl eani ng properties and secondary
transferability. The surface |ayer preferably
WOIRYEAHS a bi nder resin such as pol yur et hane FGTEERH7/059138
pol yester resin or epoxy resin; and a material capable
andéae bbapprogriafely seldctad Rogrdbg te yhopurpesesazidigicludes,
surface energy, for exanple, powders or particles of
for bkbBi6 epolystyrerobiased ¢thapavpthstic elastonsre polymlefmbased
titanium 79 dioxide or silicone carbide. It is also

the\?\ﬁ%??.}@étfc t OplySorRer, | UpblyRenylas etiloridbbasednt ehemhoplastic

a fluorine rich surface layer is fornmed by

olaStoR %‘f’; g’i"gﬁ’é“ﬁ%ME%E& ﬂg@%ﬁ?ﬂlbstﬂ: 'éﬂs%_ﬁhe@,eﬁﬁ?aﬁﬁﬂé'based

sur gy. The netho or producing the elastic

the%ﬁ:{#p&%@:ri(gm é&Sﬁ:nﬁéx‘: al | %%lg‘g?écﬁ. m t g, 1586c Pe elastomer,

telyserect ed ng to thé purposes and
[ | f | (1 i f | i )
ooliBiehboent] Do R ) BSRIbb ] /o T, aine based

cylindrijcal nmold to, forma belt, (2) a.,spray,cC .Ng s
themaRIR i QIBIO TS AP  ASTETe S on bl SPR| OF 4o
forma film (3) a dipping nmethod including dipping a

combinaim.cal nold in a solution of a 10 material and
pulling up the nold, (4) a casting ngthod iarlcl udi ag
castThe conductive agent fopcenigplling aresstanteralyspsed)inthe
met hod i ncluding winding a conpound around a

elagtikibedt iis alot rapledifically| liméte dognd tasu b anprenTiately selected
further grinding. Also, the nethod for prevention of

acr@REA o0 thef pidposes anid cinchides, sfor1&xample p eglon: dilagk,
limted and can be appropriately selected according to

erddifite, ngp&@ﬁssqfaﬁﬂtﬂnﬁidld 8§ alhefinaxaopmckdll and eoidumdive
'ncluding adding a material capable of preventing

me?JaP Bgﬂésoghda:ggg rtﬁ? bfidedXfndieh 02ied antBh&HO¢ oxidd, Udidgm

ormng ar ayer “'on a core |layer which causes
1.es | 3 0 saakiva i TO
oxigfp RofieaR e ol QR Iy e uiteid, BHAYRAL Sxide (ATO)
ppr,opri atael vi.s t ale th ;
ol b, Sl e P B LRI JTLR (ARRRTE hetal

oxi edmszllslr ef Lgﬁg ;w%ﬁnwse&lla&nfgl E.%.resparﬁcles of barium sulfate,

magnesium silicate or calcium carbonate.

Also, the surface layer of the elastic belt is preferably a surface
layer which can prevent contamination of a latent electrostatic image
bearing member with an elastic material and reduce frictional resistance
of the surface of the belt, thereby decreasing adhesion of the toner and
enhancing cleaning properties and secondary transferability. The
surface layer preferably contains a binder resin such as polyurethane
resin, polyester resin or epoxy resin; and a material capable of enhancing
lubricating ability by decreasing surface energy, for example, powders or

particles of fluororesin, fluorine compound, fluorinated carbon, titaninm
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such as pol yester fiber, nylon fiber, acryl fiber,
pol yol efin fiber, polyvinyl alcohol fiber, polyvinyl
chl oride fiber, polyvinylidene chloride fiber, 25
pol yur et hane fiber, polyacetal fiber,
gplyfluoroethylene fiber and phenol fiber; inorganic
jopples 0B wihcore carlide. f Itber alagl pessiblebés waeda bidimiine-based
fiber; and 80 netal fibers such as iron fiber and
niheer mfatiedal mheddched dlu@lise afich E€skallipdc Reifdfimed by
formed into a woven fabric or yarn. The nmethod for
dubjemin®to 8fheat ¢REAAME Ehé2by UecBRRShE saatdod oy €d
and can be appropriately selected accofding to the
pur po Heac ! - forex , ) - t -

S FHEHIAC ggﬁgﬁﬁg?g}&%gépg BIRKR: bbt) it Y BEifically

i ncl udi ng cover|

B S5 R B ol P
B Sl 0 S Rat e P lding o

of a.Cfre layer, and (3) a nethod incl udi glspirally ]
SFHPHEL I §aphatps Granaricel Walho foTiadielopd) RBray conting
pitches and formng a coating |ayer thereon. The
wathadineluding sprayteg piiguidyeating madexiahémdonmy sofilm, (3) a
hardness of the coating |ayer. Wen the thickness is
dippitigampdhodriackidiggi dippike lay cylindticalumadd ihhe siufiesof a
because of | arge expansion and contraction of the
matdrigleand pallimg ge thei miohkS&) cabetinglm@thed idladng easting
not preferable 3.5 because expansion and contraction

ihngt Gafa Mo bPus QltePIREIdOANANE) aCRRIRAE In@RdRly Wifding 2
i mage increase. The transferring unit (primry

ot TarBEndNit eyISEEQRAR Y01 dl fi%natggaf 'b?g EH gﬁ%aemn and

preferably includes at |east a transferr

m@ﬂ}ﬁﬁ ﬁ%ﬁgs separating charging of the visualized
image%rorms “on the latent 20 electrostatic inmge

Pear MTHShel o S SRR R PR TEin B et i
LSRR S A S ST RSPk e
ptuESQSJseLnﬁoilﬂc &des?rfgs Sc’alnjcge.?ugl{a? ?lf efrx J:rllgill'ufc{ ix?c?l%.ding adding a
material capable of preventing elongation in a core layer and (2) a
method including forming a rubber layer on a core layer which causes less
elongation.

The material which prevents elongation is not specifically limited
and can be appropriately selected according to the purposes and includes,
for example, natural fibers such as cotton and silk fibers; synthetic fibers
such as polyester fiber, nylon fiber, acryl fiber, polyolefin fiber, polyvinyl
aleohol fiber, polyvinyl chloride fiber, polyvinylidene chloride fiber,
polyurethane fiber, polyacetal fiber, polyfluoroethylene fiber and phenol

fiber; inorganic fibers such as carbon fiber, glass fiber and boron fiber; and
80
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adhesive transferring device. 25 The recordi ng nmedi um

is typically a plain paper and is not specifically
limted and can be appropriately selected according to
the 81 WO 2007/123273 PCT/JP2007/ 059138 _  purposes as
Io(r?g]J as it can transfer the unfixed i mage after

welal bhernsuch arsdirmnPibebasd éaypetHiRbean Bhee hatedeld: are
-Transferring Unit of Tandem Type | mage Form ng

vgeplaa bt ribeihlydotmadamtd ¥ peoveipfadricairydyg. apparatus i s

an apparatus in 5 which a plurality of image form ng

el emeMie g¢hod RY IR of £88ke Byel 3 RBE specifically limited
el ectrostatic image bearing menmber, a charging uni't, a
AL EOBL Bgropl sl R AASIBEAID LA byl e,

arranged. appara
f ' i T | ts f LI ow,
SRCaRERel ) AWl L G ERE N SRl b «

[ .ig 1Q formed in t four image form ng el enents
Ty SR St JEBHC ofiver AL dPETARE b cROAAR Jayer
ninte diate transfer nmenber, and therefore a full
BEFRAN. | (g BaFhask ThedEng AUPRIEn a0 pekindrivrdy shagednwoven
tgp.e_imaﬁe form ng apparatus is classified into (1) a
fabpigdn & hgwisk mihbaygodoumentoniéng layerton ong oabotledurfaces of
i mge fornmed on each 15 of the latent electrostatic
4 eargdaper pindg Sranbethdd ircledingespiraly windinsh eargdrbind a
a transferring unit 2 onto a recording nedium S of
mfiad moldurtf aptend githes dodfaeirghg ROSIatiNldvdathorpas es
the latent electrostatic inmage bearing nmenber 1 of

each Qhetthecltdssai théma@tiﬁ? 145 1% i B sh Bg oft HAMWMANbSs of

Fig. 7; and (2) an indirect transferring system

thBeohatin et 0 1w ic ' - t N
o8tk s lﬁ?eﬁ W HeZ ﬁﬁckﬂ@&sﬁ}ggﬁrbo 1&2%3\]3,6‘%12@&111& is ]ﬁle(ely to

el ectrostati i

i c image bearing nme

bt B PG5 By L AL, LS BB Lo pacion of e

transfterre
ferred by the e
sPFBRET CTo%apEY iR GRE M mo R RO e arafegble

because expansion and contraction increase aund thus elongation and

contraction of the image increase.

The transferring unit (primary transferring unit, secondary
transferring unit) preferably includes at least a transferring device which
causes separating charging of the visualized image formed on the latent
electrostatic image bearing member to the recording medinm side. One
or two transferring devices may be arranged. Examples of the
transferring device include corona transferring device uttlizing corona
discharge, transferring belt, transfer roller, pressure transfer roller and
adhesive transferring device.

The recording medium is typically a plain paper and is not

specifically limited and can be appropriately selected according to the
81
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transfer nmenber 4 is transferred by a secondary
transferring unit 5 onto 25 the recording nedium S all

Wl0giRie73as shown in Fig. S. Wile a transfer PATSIPROG7H59138
used as the secondary transferring unit in the

puepoilsi ddfon@ hes Qs trddsidr fieunfixed immblgeaiiteievlspmbnt,

used. Wien the direct transferring systemof (1) and

aniNEPRANh 4Ry GHPSLEAlsh e ®6slt em of (2) are conpared,

the direct transferring systemof (1) nakes it
TR Ul L PRRAG TR R st S0Emifly MpraraiRy | O

e PRl 58 e PR Phofust 1 a0l kratus o
WL SN e e kol b0 HRMORRE e o
Lyt QORI AP IGF R AR CoSHATEA G G 4 e valgping

has such an advantage that secondary_transfer posit.ion
unitypndea angforrimg] ubay, .avey arxangede| \This jgndem tyRe image
paper feeder 6 and the fixing device 7 can be
foraniren gedaratms ishequinpedhmitiy doinmrdaeage fonrming elementsr for
so as to nmake the apparatus smaller in size. Alsoin
yellb®, Gasgernth, tchandind dilatk anddre; sonthaty at wisnalhiz¢d Jimageeis
fixing 15 device 7 is arranged closer to the tandem
foini 8@ ih ¥BE CodohiTh §6 far@kingosietnonts 10 pagalléband eugergised pn
the apparatus larger in size in the direction of
a 1dcBPBRG thb Mk B AEHREMNRE B driiafer bhémbBK @md therefore a
I mpossible to dispose the fixing device 7 with a
ffi.Gi ' cording nedium S to
fufiithlds 4B B ol ) BILH Bfed

res IXIng device 7 is likely to

£ Che .i , , y

apst R oGt Rpttnties Mg ARa iR Gl ibd i 05 o
. di dium S I t he fixlng.: ' 7.t
i deenlrring hla TSR e ieunie R sHEk, Sred i sach

di is thick . and/ he, diff het t.h

of . Htn b7t FIAE A TRAET cDHBE (RMA hrfe. BRCRTHHALY
the fixing device 7 and the transportation &pee% ott .
traneferredobyipigansierring unit 2 onto a recor medium S of which

surface passes a transfer position that opposes the latent electrostatic
image bearing member 1 of each of the plural image forming elements as
shown in Fig. 7; and (2) an indirect transferring system wherein the
visualized image on the latent electrostatic image bearing member 1 of
each of the plural image forming elements is sequentially transferred by
the transferring unit (primary transferring wunit) 2 once onto an
intermediate transfer member 4, then the image on the intermediate
transfer member 4 is transferred by a secondary transferring unit 5 onto
the recording medium 8 all at once as shown in Fig. 8. While a transfer

belt is used as the secondary transferring unit in the constitution shown
' 82
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25 nmedium being carried by the transfer belt. The

indirect transferring systemof (2), in contrast,
allows it to dispose the fixing device 7 with a 83 WD
2007/ 123273 PCT/ JP2007/ 059138 sufficient margin to
allow the recording nediumS to flex, and therefore

iohBid. i8xangllde v fe alkoltay déad. af f ect s the inagi ng form ng
step. For the reason described above, the indirect

t r ansfWhennghs Y&iredd itfandbfMBE S%tbR SFP(VMLRHNthd Nndirect;
recent years. In such a color inage formng 5

FRRM RS sysbrh WD) %Pé‘@ém gida Qﬂeth;eea%t t%ié%ﬂ%fﬁ]ériggisxgt@n of

el ectrostatic 1 nage beari ng nertber

ol eani_ng the surface of . the
Bk e ieeb SHN 0 MpioccR Babfr ffedifhaf Spoypion WPstream
cleani.ng device 8, .so as to prepare for. the next _.
TGS { B Hpdger 47P% niBARS o Dt Segtian | ofitufiog an
on the internediate transfer nenber 4 after the
YLADReRent 5 thealptpat © ectrostatie dmpeecbearinggoepders 1, and
surface of the internedi ate transfer nenber 4 by an
digpesenadivng devicesT s adinieg wiibatithg dbovisteesn sideawhich
to prepare for the next inage form ng operation. <F
inakes (Be cprardtuE kinggr Uni s1ze Thethei dirngtish eyf trsnspating the
in which the visualized imge transferred 15 onto the

meecohdg ngedizgh UnThe ihdivedt byamsficih® Gy stk .of \B),li0 dod@rast,
fixing unit is not specifically limted and can be

lappraphi atiel ¥dwaliagh e dhae CicdhAdr} OtlahRIGUIRANESN fhay be
fixing device having a fixing nmenber and a heat

USRS Al A 50, Bl ool S ing
S 35 FERLARN 1S 5o R ) i Bon .
B R RS AEHARD B0 06 2, o

GO U5A) S0 BL AL LPES) Al OE ISt 0t SNCE, LB e i
device 7 1 arranged closer to the tandem type image forming section T in
order to avoid making the apparatus larger in size in the direction of
transporting the recording medium. This makes it impossible to dispose
the fixing device 7 with a sufficient margin to allow the recording medium
S to flex, As a result, the fixing device 7 is likely to affect the iﬁaging
forming step carried out in the upstream, due to the impact of the tip of
the recording medium S entering the fixing device 7 (the impact is
particularly significant when the recording medium is thicker), and/or the
difference between the tramsportation speed of the recording medium
passing the fixing device 7 and the transportation speed of the recording

medium being carried by the transfer belt. The indirect transforring

system of (2), in contrast, allows it to dispose the fixing device 7 with a
B3
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25 consunption, it is preferabl e to en‘pl oy the
conbi nation of an endless belt and a roller, or a
WORMPHBH2Bf heating the surface of the fixing WO%JSOSHSB
84 WO 2007/ 123273 PCT/ JP2007/ 059138 i nduction
sulidatht gnarkie thiallovwy the rbesrding muetistm oto Axanwhé therefore
heating and pressurizing unit (a conbination of a

the Eadh g devivet 7 RA1S a¥ferts thid ARhEHY fotiiby d&@wn in the
prior art may be used. The heating and pressurizing 5

uni t Fok ‘%h@ %é&sdﬁ&e&:?iﬂéﬂ%dv%nt]ﬁ ﬁd]fec%”l:ﬂéﬁﬁ%rﬁﬁ%‘éy@ﬁé% 18

the roller is enployed may” be a comnbination o

vidPA a6 i PP EPRRME R | o) SIS0 g
apﬁ’r Bas topflpef APREF érafﬁ"}’o Bhe 3abR 2R EEe Beerine
BF’éizﬁfE%F *ﬁl&fnél'aé'lr? AR E@eagn%%gﬁ%t S of

thg aci teie o UG h ae %nSIItUtI nﬁl'af nt| of Es‘,%es o
mat eri al rray be formed from for exanple, n| ckel or _
asgi§l prepage, for e new HRage dorming pagEationy Alsortheyrepidual
from for exanple, silicone rubber or fluorine-based
tomexsleft ars theimtermediage tiransfowdmemhere4f 4fem gherseoendary
a core netal of the roller is preferably forned from
transfen i rembived byt deaming theosdefiace of ghe iatdrmediate transfer

def orm ng under a high pressure. The non-el astic
mémber ddly as infrmsher fraasfdrimbinber eleatidscRiidec, so as to
appropriately selected according to the purposes and

preh&eioRthy nekE in@es forfinedpéditin @ materi al having
hi gh 20 heat conduct|V|ty such as al um num iron,

{ngﬁ] g?,lun iass. The roller is preferably
aﬁ t nti -

coat offset Iayer on the surface

ther Tﬁf Bestﬁiseé ﬁé) %ﬂﬁgﬁc g1 .a'ggft];:&ﬁéferred

| ayer 1's no I | m
riatel Lecte to t.he purposes and
Ong‘?ﬂ‘%? %]a Sitﬁe F'ﬁg&'t‘]y | i cone rubber,
While the fixing unit is not spec:.ﬁca]ly limited and can be

appropriately selected according to the purposes, a fiing device having a
fixing member and a heat source for heating the fixing member is
preferably used.

The fixing member is not specifically limited and can be
appropriately selected according to the purposes as long as it is capable of
making contact and forming a nipping section, and may be a combination
of an endless belt and a roller or a combination of rollers. In order to
reduce the duration of warm-up period and decrease the epergy
consumption, it is preferable to employ the combination of an endless belt

and a roller, or a method of heating the surface of the fixing member by
84



25 tetrafl uoroet hyl ene-perfuoroal lyl vinyl ether (PFA)

or polytetrafluoroethylene (PTFF,). 85 WD 2007/123273
WORGE7/292(307/ 059138 In the fixing step, an i ndGIARAP7HE138

fixed on the recording nmedium by transferring the
indh&Bsie hkatized fromthe toner onto the recording medium

and passing the recordi ng nedi um havi ng the i mage

trangferfed o tRSHARR tikfudal, the Rixapiple, sectheatingr and
alternat rvely, transferring and 5 fixi ng of the image

pregsflﬁﬁhgneoug ;gc}xﬁgﬂ;&ﬂﬂdjm Hﬁﬂes{iﬁ i Eaﬁﬁda ressunzatmn

i Y e ni ppi ng sec i on. The i Xi ng step
op B e fer Ol pertEinhe WL g HBRGnR apd bicBheRng
msfmoﬁ%%% h spmtipongd of B4 RtleEs 3?#8%%@?% i3 fBg8e,

constituted from st t fixin e
may becer RUEDIHAAR BhenhoRREE TORRD &peseirinpe. fol Ad
t he ni E)pl ng sectign is not spe;&ﬁﬁal I [imt edlan
endless beltapphopaset idiey cambingtien erp igpgmployed, a
pur poses, and the surface pressure is refer bl y
conWinmgionrofimheatingmeller and aaprepsayistag soller e &efo0
N cn2, and still nore preferably from 10 N/ch to 60
N criFhenVie eridiessshelt ds a1spdeas M{e foting raembgp; the endless
section is too high, the roller my have | ower
belf 4& ?Ebfelrhhly Rreted fons ariateripl baving adbwt heaincqgriay; in
section is lower than 5N cnR, sufficient fixing effect

su@%( g&uﬁﬂﬁﬁ lals GMEanti Uiiket ¢apar Biproviddd whiachasenmiategal.

fromthe toner is fixed 20 onto the recording

Thﬁ@%,ger éeat 3 *ﬁ £ foACRaie o b2 thiple, Ofickéleod jf:)eﬁ]wilmde,

eating unit) iS not specitically
Fld PhbhY, 5F beainple, a6RENH Atbber
an‘%lBﬁ% g'pﬁ %tg%gep ﬁ%e teérrperl{al?ure ?s preferably
120C t,0 170C, d f bly f 120C t
or rom 2| ;o and nore preferably from 0

f| xing tenperature is |ower than 120C,
suf Ie(lelme If'OI fgefde% the fixing member, a core metal of the

roller is preferably formed from a non-elastic material in order to prevent
it from deforming under a high pressure. The non-elastic material is not
specifically limited and can be appropriately selected according to the
purposes and preferably includes, for example, a material having high
heat conductivity such as aluminum, iron, stainlese steel or brass. The
roller is preferably coated with the anti-offset layer on the surface thereof.
The material used to form the anti-offset layer is not specifically limited
and can be appropriately selected according to the purposes and
preferablly includes, for example, RTV  silicone  rubber,
tetrafluoroethylene-perfluoroallkyl vinyl ether (PFA) or

polytetrafluoroethylene (PTFE).
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25 may not be achieved and, while fixing tenperature
hi gher than 170C is not desirable in view of energy
WOHNT/HF27386 The fixing unit is roughly classi fACIAPRM7HS9133
(1) those adopting internal heating node in which the
fi xiTaghefitingasemtan fmage sdybe fixed obl the regordinggnedium
while a surface thereof which does not make contact
by WeifsftR8ng t e imageh fatnes] dhsmt tieo itoage dotantliereestding
onto the recording mediumis S heated and pressuri zed
Eﬂuﬁ%ﬁ\ﬂ? ihi ¥BE reéidid2 Inddiasfhadiont tHxdinexge tramisferred
me eati ng Q%éﬁ%ﬁ V\ﬁiach th% fixing unit has at |east
ol lgh&" nidpi ion dWidlferativelydahbRisial and
the\f%‘it’%%hna ]'gt%gnt t"ﬂ%\nbst%h{l?ﬁe fonerrﬁlas hejgt ed and tEhe
i mage transferr nfyo, t rdi | be hedbRfed
ﬁmﬁ\ﬁd%p‘f]’@sgﬁﬁg?e%%‘?g éhse trgg%"gﬁ??xgi&mﬁ@te g:ht aItJ f1xi ng ®
. units inlv\hi&rl} t be .i nteraal 10 heating node and
8 FNGORSLHLEL PR T RRIFE §°6Y8Bnbi ned nay be enpl oyed. A
fixing unit adopting internal ,heati ng node be
exerie MPEBE BEToRAYHE GARTPACORY VAT ndMcl b aungge of
_heating unit incorporated therein. . Such heati n b
diffement ealorhis draesfiereas oako sihen recording ppediiRL OF, e
hal ogen lanp. 15 A fixing unit adopting external
carrizal outppriydmce affercdupreapdgingribe imagesiol ditferantwplors.
part of the surface of at |east one of the fixing .
nentEhé nippiheatmdidyy isheomsiiitad fnom . atrHeask dwn fixing
not specifically limted and can be appropriately
metEh&i g lea Rgsd It cawiacd witle epch ptisers and i ncl udes, for
exanpl e, an el ectromagnetic induction heating unit. 20
The @qumpmmn@pm Qﬂpgﬁag igagtioAi Is net spocifically
specitically Imted and can be appropriately
7 C | i QeI AP aESratk tdthE pidpbses, and
hﬂlﬁﬁ%‘f%ggb?ﬁf%é)ﬁggg%ﬁ&%a%ng tﬁﬁ? hasI a unit configured
{ ner ; L1y § | thofdBhéfardlfg frém
the, SeAay - if DERRPyc 8 U Aok hofeBiefattay

magneti c 1 nduction. 25 The

7 o ERtth YRHRRLAE aA ] e R5aRIAR1y A 86 B30 G0 m?,

When the surface pressure of the nipping section is too high, the roller

may have lower durability. When the surface pressure of the nipping
section is lower than 5N/em2, sufficient fixing effect may not be achieved.
The temperature at which an image formed from the toner is fixed
onto the recording medium (namely the surface temperature of the fixing
member heated by the heating unit) is not specifically limited and can be
appropriately selected according to the purposes, and the temperature is
preferably from 120°C to 170°C, and more preferably from 120°C to 160°C.

When the fixing temperature is lower than 120°C, sufficient fixing effect

. may not be achieved and, while fixing temperature higher than 170°C is

not desirable in view of energy saving.
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constitution that includes an induction coil arranged
inthe vicinity of 87 the fixing nenber (for exanple,

a heating roller), a shield |layer whereon the

i nduction coil is provided, and an insul ation | ayer
arranged on the side opposite to the surface of the

shi el dThay fikinghafrfionist heughigu ldBifiddiinto | &) Ptldsedadopting
In this case, the heating roller is preferably

FRAShAL HERfng PnddecOiR ShIBDNG Eﬁi#@hﬁgz: P RF 1 %ﬁthgr gsroller

pi pe. The induction coil 1s preferably arranged s
. -at, | i j ] ' .
o gEPOY RIS sEPREe TheP I SIALMELF b BRikd 8000 e the

BB B S0, B RS B o Rkt pediom 5o
Rl AR Besmaec e 46 Bruhrodpoa & shbo Btk oxtornal

type fixing. device as_an exanple of the fixing _unit
herlang Faodaanewhigh thedfixmg waddasmiclenst eithopa mllgr aya belt,
device 510 shown in Fig. 9 includes a heating roller
while @ saiface shersof srhigh makes ¢ontagt wik thotdearid heated and
pressurizing roller 514. 15 The fixing belt 513 is

thea cimdsr @aancfsrédeolrmat theg recbtding Stdedineh ishéheated and
fixing roller 512 which are arranged rotatably, and is

paakadizbe 10 asibdeeiasdn Ndetd M dahy difyin WRideRd iRGernal
roller 511. The heating roller 511 incorporates a

H@ﬁiu?%d@aﬁ& xRl ﬁegtﬁ&?hsa@ is &bl Ry INEANHyed.

that the tenperature thereof can be controll éd by a

t enper gt . t ¥ Vi Gl .

the beAt Eafe WEfF AofdnR iy RN IRAL: bIRlehBly Bd udihplified
ILAShdes [ Xi L f.s .as to he .

B bR 3er R HREing RS g A B viRe B iR Sl ot

f the,fixing belt 513. T ressurizi,ng roller 514

Slach, F Heglirey uash g, tifohens” 5PO oS 1ot ArgSlspic dggter or

V\hi?!ge qaki ng contact with the outer surface of the

halogeg IB@R 513 so as to 25 press the fixing roller

512. Surface hardness _of the fixing belt 513 is _|ower

than thAdixngrwed adeniies extermal chenting uneds ng nrefarebly one

514. In the
wherein at least a part of the surface of at least one of the fixing members

15 heated by the heating unit. The heating is not specifically limited and
can be appropriately selected according 1o the purposes and includes, for
example, an electromagnetic induction heating unit.

The electromagnetic induction heating unit is not specifically
limited and can be appropriately selected according to the purposes and
preferably includes, for example, one that has a unit configured to
generate a magnetic field and a wmt configured to generate heat by
electromagnetic induction.

The electromagnetic induction heating unit preferably has such a

constitution that includes an induction coil arranged in the vicinity of
8%
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88 WO 2007/123273 PCT/JP2007/ 059138 ni pping section N

which is forned between the filing roller 512 and the
pressurizing roller 514, an internedi ate region

| ocated between the introducing end of the recording
medium S and the discharging end is positioned on the
idied@xiafy mleenbarxfongexahphy, 2582 tihgyobar)t h%h&élﬂelaﬁér Whareon
5 introducing end and the discharging end. In the belt

thepidictiongcsib s gRobiads RoMNah inkUuthtidh 14)drShrrabBed on the
recordi ng medium S whereon the toner image T to be

efsi't%é %ﬁ%iﬁité 06 WRE shfack 'GFRAER %‘h;icﬁq lhge% ﬂﬁl&?ﬁtﬁﬁ A iﬁ(&lmlr?gd'n coil

1. "Then the toner imge or me e recor

edi IS h eat | oll.er 511.
SRR e T st FE) el FolRS L RPels Py cotbinuted
determ ned t er at ure . the built-in heat source

@ﬁ@.g&%}etﬁﬁlﬁ%ﬁ@’i ?&???¥’f1%e'r ecording nediumSis
insertad jnto the nipping section N fornmed between the
fixi ng Fo/m t’@!}fﬂgda Rrﬁgerﬁgﬁg%{nﬂinﬁpﬁgw@ho@\nC@m.aﬂ%’st a
recording nedium S inserted into_the nipping section
seusyRndiigak porien osnthe sidg of the deatingurdllerconmiositiecto the
fixing belt 513 which runs in synchronization with the
sugfane] deresl whersan ithe healing rdlez amdl the dixpng saemibei fgach
roller 514, and is pressed while passing the nipping

asquessunbingsmllenaendlees beltpetd nmgke CohsacifXBGaeR dther.
recording mediumS. Then the recording nmediumsS

-Wirdngdinitreddpaigt Iniergel Hehfink Mede- 20 passes between
the fixing roller 512 and the pressurizing roller 514,

to be Fige9anaiwath b@mmy?@eﬁiihﬁi bk aﬁéﬁx@ﬁp}d@ the fixing

transported to a tray (not shown). At thi
AU MR AR U g o 10
B 5 A0S RO AE R o BPL in
b%ﬁ}o%ﬁé f‘ﬁ&% Eﬁ%a?ﬁ?ﬁﬁfg&%éﬁfi{pe fixing device 515

The fixing belt 513 is stretched across the heating roller 511 and
the fixing roller 512 which are arranged rotatably, and is heated to a
predetermined temperature by the heating roller 511, The heating roller
511 incorporates a heat source 515 provided therein, and is designed so
that the temperature thereof can be controlled by a temperature sensor
517 mounted in the vicinity of the heating roller 511. The fixing roller
512 1s arranged inside of the fixing belt 513 so as to be rotatable while
making contact with the inner surface of the fixing belt 513. The
pressurizing roller 514 is arranged rotatably cutside of the fixing belt 513
while making contact with the outer surface of the fixing belt 513 so as to

press the fixing roller 512, Surface hardness of the fixing belt 513 is

lower than the surface hardness of the pressurizing roller 514. In the
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89 V\D 2007/ 123273 PCT/ JP2007/ 059138 heatr ng roI | er
520 serving as the fixing nenber and a pressuri zi ng
WO W07/833273530 arranged in contact therew th. THRECTAR07/957138
roll er 520 has a hollow netal cylinder 521 of which
nippinigasertion Bowdiehl ibforaredbetwaid tled fxdye roBER 51Riznd the
heating lanp 523 5 incorporated therein. The
pregaadaingZ collerr B14p1 2d o tbAGediaB! ﬂégm@ﬂl loedgdd etwebn the
whi ch surface is covered by an anti-offset |ayer 532.

intkBduciige 884! dfZiH0rd QrdRly RAAAIHRY SohsQ ﬂﬂ@%@ﬂ%ﬁﬁ%%d is

cyl i nder 531 of hollow “shape, wth a heati

PDpr essu?r zi ng rgﬁr | er Eﬁggiﬂﬁg %r%%gij@pzi&ﬁ%h%nggrglﬁgg(#;&e
m&g&ﬁ'%%ng éﬂr?aﬁﬁq;h HiscMard; %\gh ot her while being

capa rot a i‘Ng ang ‘ng the ni ppr ng section

t:hejﬁ%f fg LTS TsShe t@erls?r@%iq P 0 K, o Be, the
- 5
re‘i&&éfg%r ne?‘t“zqgﬁaﬁ gewﬁe%é%ghe %nﬂ%atﬁgraﬁr %m& L&qq is foymed is
for et e the heating roller 520 and the 15
5‘5“‘{) ¥€e feg reder obh | ‘Fhen thetemer imeqgel formed on

Iocated betmeen the i ntroduci ng end of the recording
therzecondins anedinm Syisheatedi fogmedk by $hegusiting melden 511 #ad
side of the heating roller 520 than on the side of the
the ficcingl belingl3 whisharehealed thar pradptermingd temperature by

heat i ng roll type fixing device 515 shown in Fig. 10,
thd i bailli-in 2Redthesonecoriifng Whtdermtbisvvehdition, he¢hé oRfbrding
image T to be fixed is formed is transported to the

motliop i 4akéabd Noke thednifline eibclidf Re &l Hekivebn (the
520 and the pressurizing roller 530. Then the toner

ﬁxh%%%g?%%l eg%fﬁ%%gﬁﬁeﬁdﬂo a pre et m ne
8 ﬁ@}f’% et]?é’ gﬁﬁﬁguééctno'nnl\h%a Fgg%ﬂﬁmosgént%cg 'with the

passi ni pplt ng sec pressure IS

“@%r%#ﬁr% off 248 BT suRa Y araghoRthers with the

rotation of the fixing roller 512 and the pressurizing roller 514, and. is

pressed while passing the nipping section N, so that the toner image T is
fixed on the recording medium S,

Then the recording medium S whereon the toner image T is fizxed
passes between the fixing roller 512 and the pressurizing roller 514, to be
separated from the fixing belt 513 and is transported to a tray (not
shown). At this time, the recording medium S is discharged toward the
pressurizing roller 514 and the recording medium 8 is prevented from
being entangled with the fixing belt 513. The fixing belt 513 is cleaned
by a cleaning roller 516.

A heating roll type fixing device 515 shown in Fig. 10 has a
89
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90 Then the recording nmedium S whereon the toner inmage

Tis fixed passes between the heating roller 520 and
WO W87/B8&8suri zing roller 530 and is transpor (PEF/RPYPTAE13S
tray (not shown). At this tine, the recording mnedium
hefiing rdilse 520 gedvingves tha feingr mesbarzamg) armpickenr oy mikbr

the 5 recording nediumS is prevented from being

530 aprghieel)int dbitAbicBsewitig rol ler 530. The heating
roller 520 is cleaned by a cleaning roller (not

shovye h‘eﬁiﬁﬁignﬂoﬂ(’!}: 5207UaRd RENIGH @bl cyleddd g2 Mot which

Fig. 11 shows an el ectronagnetic induction heating

sulfhRPic BEISIP P KRB RER 1T 820, BT B BealiBE luk) 803
incBhSSLEQIRARELLC WAL QR-DER 1% KRG Hdeh el b der

|nc!uf%s a heattng , a frxing rorler
s Lot whuth s itace, o SRt b8 RRSARHEORH ksl S0 At
orsssbbaihs See BA0, g5 b ol vl BPBnEet A b

rotatably, and is heated to a_ _predeterm ned

shapesith g heatine laraprids argneed fasidgdberagfe heating
roller 566 has a hollow cylindrical nenber nade of a
magrieee heating roleshb( anddhe prssanrizing colder 530 ave urged
all oy thereof, which is 20 20 mmto 40 mmin outer

by di spreng (netneh®vA) imbotcontadt withi eachadtherhvbile being aapable
has a | ow heat capacity to allow quick heat-up. The

of fotxting &m0l fermbfdthasippingrsectiohalN. 5Surfrmchafdness of the
stainless steel or other netal, of which surface is

mﬁ%&ﬁq}aﬁé‘r aR2edfoge Bedtingrol82 SROF i lbwdr SRS thé GaRRce
r ubber ich has heat insulating property and is in

harBldsd ﬁt@ﬁﬁ%tqggg% ;’egrbf @éiep{céeshggfwelrbﬂér %39, $n

arranged on the Insi t he Xi ng t567

the @iﬁ;@@ Yeclftr N "BIhBY HAWLRA! tHY Hlalidy OIS 555" 44€ Yhe

pressurizing roller 530, an intermediate region located between the

D)

introducing end of the recording medium S and the discharging end 1s
positioned on the side of the heating roller 520 than on the side of the
introducing end and the discharging end.

In the heating roll type fixing device 515 shown in Fig. 10, first,
the recoxding medium S whereon the toner image T to be fixed. is formed
is transported to the nipping section N formed between the heating roller
520 and the pressurizing roller 530. Then the toner T on the recording
medium S is heated to melt by the heating roller 520 which is heated to a
predetermined temperature by the built-in heating lamp 523 and, while
passing the nipping section N, pressure 18 applied by the pfessurizing

roller 530, so that the toner image T is fixed on the recording medium S.
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the fixing belt 567. The fixing roller 580 has an

outer dianmeter of about 20 mmto 40 nm |arger than

that of the heating roller 566, in order to formthe

ni ppi ng section N having a predeterm ned w dth between
the pressurizing roller 590 and the fixing roller 580
under Then fressordingf wmedéurh, $ velsseon zhagonor iwagdI0is fixed
The elastic layer 582 is forned to have a thickness
rissabbutweer the heafingmvllant20 hedhdatjregsaakimy rodks #3asnd
a heat capacity smaller than that of the fixing

i60tda@pSRBd &P tBE rdy’ GRHiC8noRR) L1 AR tH1§qtih:[eedtHe° r“é\%{s—g}ng

up the heating roller 566 The pressurizing rol

;Eaﬁ%ﬁncsr ﬁg%cﬁlar%é Sm@ﬁneg iz %& 98ﬂ1¢ﬁ%f30°%hd the

haV|ng
fSERIAE el & iﬂﬂpﬁ%ﬁiﬁ‘g@?ﬁ .‘%e?nﬁ %ﬁ:ﬁﬁ%&i i pFapsurizing
OrER A0 T bRaRREcties: S b efimodoby i clanding sallen (ot

ﬁ&?‘ﬁ’ Iaut3| de of the fixing belt 567 rotatably while

MHg contact with the outer surface of the fixing 15
belt 567 so as_to_apply_ a pressure to the fixing
-Foring Usg\dopting Bxeennsd d{eatbog Made- al so be for ned
fromSUS, instead of the nmetals descri bed above. The

el ect rfﬁgaghahuwd aduelettronieatetivgindidticst Beksingr tygrgfding
inthe vicinity of the heating roller 566 al ong the

daxi@l 5d0rachhoskahplehef hhatfixige 6nit! fdofi®®r ekb@rnal heating
el ectromagneti c i nduction heating unit 560 includes an

®BOdEXCiThat élesireRiden2tit M wdlids }éa'(e'i@igt %p@fﬁﬂﬂgedeﬁee 570
generate magnetic field, and a COI gui pl at €

tis0 I
1%%1?“@8 ﬁﬂ@:ﬁ'&ﬂaﬁ?zm%&gz%&gs SR8 Lo 19, P g P57, «

ORI b, O 5 REATIEh AT e oi

5f rred by wi nding a Iong wire around the coil guide
&%;te 562 25 alternately in t he axi al direction of the

heatl I I er 936% The g éatl on coi)] 561 is

conne et P6E 1B0°\Rk(‘rtc B r"-"é’@s@ %%mg rgHex\pi6 and
2007/123273 PCT/JP2007/059138

the fixing roller 580 which are arranged rotatably, and is heated to a
predetermined temperature by the heating roller 566.

The heating roller 566 has a hollow cylindrical member made of a
magnetic metal such. as iron, cobalt, nickel or an alloy thereof, which is 20
mun to 40 mm in outer diameter and 0.3 mm to 1.0 mum in wall thickness
and has a low heat capacity to allow quick heat-up.

The fixing roller 580 has a core metal 581 made of stainless steel
or other metal, of which surface is covered by an elastic layer 582 formed
from silicone rubber which has heat insulating property and is in solid or

foamed condition. The fixing roller 580 is arranged on the ingide of the

fixing belt 567 rotatably while making contact with the inner surface of
91
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having an oscillation circuit of variable frequency.
Arranged outside of the excitation coil 561 is an
excitation coil core 568 fornmed in senicylindrica
shape froma ferromagnetic material such as ferrite,
bei ng fixed on an excitation coil core support member

thedfiximgt hede B6C1 nihy {Exiak rdoller SROI KAl 4R ButsY dia®bdter b about
the el ectromagnetic induction heating type fixing

2 Y 1860510 m ) WFrdrtHad thatlof mﬂeﬂﬁgtrﬁllﬁr B@Y8eEn lvider to

supplied to the excitation coil

BLRCIKO Sl Sockid ugqt ;—:I r%eﬁtsﬂf&ge%ﬁmgﬁowuﬁﬂ between the

alternating “magnhe genetr ated ar ound

ﬁﬁ%f&%é%%‘f gk F‘lﬁ?e?é“ﬁf'&'f%e A R P?t%%a%@ Bk the
[ .561 561 i
GEPERUEIPEE ARPOART akG® BPPHE, BREryohy Enbidia to have

urrent i nduced there| n. The recordi ng nmedi um S
nesh of oS depmp e femmt angehei heating rolismees hes a heat
transported to the nipping section N between the
PPRFWY stutlierthago hat of the Hieg sollér58(y sbRsrioltedned eie time
Then the toner image T fornmed on the recordi ng nmedi um
r8qusredHoarexintup the hediing rellér 5669 belt 567 which is
heated, in a contact area W naldn.g contact with the

heat i Mthe' présgurify rbilet BEONERA! hn@rs Ghb®il 5H6condibisAg of a
is heated to a predeterm ned tenperature by the

cgliadicicalBenabbe madd vt SRAEALVAG, UMY cmgrlcﬁngcﬁ:{ductwuy

this condition, the recording nedium20 S is Inserted

spgpf%%e P ggu@eﬁahp rbf"lvin?éﬂ*@ﬂrﬂ?ﬁ%% %g{b%gw Llastic

0 an pressur|2|ng ro

sec
G502 B TEE hih RehP 30 ithce, D1 biE )oBEHIPa R Brdforty
i Xing belt 567, whi uns in nchroni th.th
THe bRfsfiEing RE0SE PQB&@ Peanled baciiepufles OF it ‘dhind bett
essu ﬁlqg roller.590, and is essed while 25
5% sfsqtﬁ[fﬂ% K h}lﬁapﬁﬁl%ewf@ﬁt Rpith Gherpter Fariasaert theafaing
is fixed on the recording nediumsS. 93 Then the
b@kic-%%ﬁ?m gs e aproli srrassurg eikedoring rpley880.  The gore metal

591 may also be formed from SUS, instead of the metals described above.

The electromagnetic induction heating unit 560 is arranged in the
vicinity of the heating roller 566 along the axial direction of the heating
roller 566. The electromagnetic induction heating unit 560 includes an,
excitation coil 561 which is a unit configured to generate magmetic field,
and a coil guide plate 562 around which the excitation coil 561 is wound.
The coil guide plate 562 has a semicylindrical shape arranged near the
outer peripheral surface of the heating roller 566, and the excitation coil
561 is formed by winding a long wire around the coil guide plate 562
alternately in the axial direction of the heating roller 566. The

excitation coil 561 is connected to a drive power source (not shown)
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t hereon passes between the fixing roller 580 and the

pressurizing roller 590, separated fromthe fixing
WHMPT1BE7A and is transported to the tray (not PCIHEFO59138
At this time, the recording nediumS is discharged.
haviesaidoédiBadoRcdeail b2 vagiabld Hegusacy.andrrangedeedistin gt
medium S is prevented from being entangled with the
the f bxtgtibal LoA6BEE1THE Ahxickgitheloh w61l icore! 5EHefornpyd ain
cleaning roller (not shown) A roll type fixing device
senigiRARES Babl G AN Rkl Rastori ovauH msFfarite,
IS aftixing unit including a fixing roller 520
iSERY i fdoft Bske GRIPIIrt riembes SB411aI the vicinity
be%%ﬁxgaqgganae%t%‘ggg (%Oﬁl @%ﬁt act therewth and an

| ectr.o net,i i nducti on heat source 540 whi ch heats
of the sxpItaFRY PH) 761

520 and the pressurizing roller from
the outside. The fixin ol.l er .
551 19 i ertagnatd el apeiy iR, il Bpufte 5o

el astic layer 522, a_ heat generati | ayer 523. 15.
show i Bigsi Ty whepealoaie Mo e RS o e FreheLiog i 561
The pressurizing roller 530 has a caore gﬁt al 5 of .
of Whe chlectromagnatic daducEgnhpeating A1t 8013 g2 UPERATRE
| ayer 532, a heat generating |ayer 533 and a . ]
magabtiadield is gymerasol] avennd the elacsramagnetic mduciiqrcheating
The rel easing | ayer 524 and the rel easi nalelf ayer 534
i@ 60, Gorobet fthoheafihgt wilterf 566 nveirgedenenryde exmbaign goil

vinyl ether (PFA). The fixing roller 520 and the
56 PEA] Sk Fiiid By tles edBation cuilgigl isypreheated uniferoly and

shown) into contact with each other while being

ﬂ HAY ehinmtandubed thawin NThe regrabeg muditin S
eﬂ%@%@%?ﬁ%ﬁagﬁeti C i nduction heat source 540 is
whrdd] 96 thflet 'i'ﬁaglé%\ﬂocw if26d0fs fdindd ¥4 Readgporad $2Qhe

he pressurizing roller 530, and heats the heat

P W BT e g o bovbci

ro]leelreggd.ouflggf lllé: tcinrégrli'ﬁ{aitg%nr formed on the recording medium S is

heated to melt by the fixing belt 567 which is heated, in a contact area Wil
making contact with the heating roller 566, by the heating roller 566
which is heated to a predetermined temperature by the electromagnetic
induction heating unit 560. Under this condition, the recording medium
S is inserted into the nipping section N formed between the fixing roller
580 and the pressurizing roller 590. The recording medium S inserted
into the nipping section N is brought into contact with the surface of the
fixing belt 567 which runs in synchronization with the rotation of the
fixing roller 580 and the pressurizing roller 590, and is pressed while
passing the nipping section N, so that the toner image T is fixed on the

recording medium S.
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In the fuzing device shown in Fig. 12, the fixing

roller 520 and the pressurizing roller 530 are
preheated uniformy and efficiently by the

el ectromagneti c i nduction heat source 540. Since the
device is 5 constituted froma conbination of rollers,

hi gh sihdmthe preessling madilve Sehaving deditened imagbhE fixed
ni ppi ng section N. <Cleaning Step and C eaning Unites

tHeee sl pansdighatintdn theafifimP réller S0 UNMLRD sré@,ﬁ%fnﬁgfr&uer
on the latent electrostatic inage bearing nmenb

500 %Epﬁ?&[te@?rdiﬁrthbqﬁnﬂg%epﬂ' SEELARNY t{élrgsﬁi‘%etc%‘g)vteh[e tra% {(not

cl eaning unit. As the devel opl ng uni
carr

B"“%@“Pat Bkt e, She RERR OB 15 aleRy éé’erig&i%r%* the

evel o ent ectrostatic f.ormed on
o asd“%&“ 'jéﬁ %@? S Phe SRt diat s aroypR e from
the re al, to 0 > hatent electrostatic,
e PR 1B s i help 6 L e @xyag, Bk 367 1s cleaned
el ecfrostatic i %e bb?lﬂél ng merrber can be cl eaned

3 FIRg soller ghowndani ng unit (cleaningless
system). The cleaning unit is not specifically Iimted
and ca#nreld type fixipgidevitey 525 lbastd b imdndtimwheatingneethod
according to the purposes as 20 long as it is capable

shbwieinWingl 2 fre ar fesinguabittioobrdihgfd figing RellémbRMiscrving as
el ectrostatic i mage beari ng nenber and includes, for

theafipiey MReiteld ca préiridiegnesllee! 531 ra&&hﬁ%@& B Ushhtact

cl eaner, magnetic roller cleaner, cleaning blade,

thémtﬁl AANEH WctYRRachear @ﬁduﬁm 91359 eS€rde! BANG ek hbats

is particularly preferable to enploy the cleaning

tRb 3G WLS: BEG ahidhet Eéunéﬁiﬁjﬁ%ﬁ\f' 3;2.80 L%ﬂ%ltey and

I's conpact and |nexpe

1T odnd Ble o %%PE A gepbt °mciﬁié4%§nsf ev%ss% Siffice is
bber. ne . rubber

cg‘gt%xiaagicl?}{ %Ib1 99 bqs&}lgpggl E:gstm ayer%r292t aheat, generatmg layer 523

and a releasing layer 524 which are formed in this order. The
pressurizing roller 530 bas a core metal 531 of which surface is covered by
a heat insulating elastic layer 532, a heat generating layer 533 and a
releasing layer 534 which are formed in this order, The releasing layer
624 and the releasing layer 534 are formed from
tetrafluoroethylene-perfluoroalkyl vinyl ether (PFA).

The fixing roller 520 and the pressurizing roller 530 are urged by
a spring (not shown) into contact with each other while being capable of
rotating and forming a nipping section N.

The electromagnetic induction heat source 540 is arranged in the
vicinity of the fixing roller 520 and the pressurizing roller 530, and heats

the heat generating layer 523 and the heat generating layer 533 by
94
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Fig. 13 is an enlarged view of a portion around a
contact area 615 between the cl eaning bl ade 613 and

W2007/12828nt el ectrostatic i nage bearing 5 nemEarrom@so13s

cl eani ng bl ade 613 has a toner bl ocking surface 617
cloctRRBASAY: {Hdmtidie surface of a photoconductor drum1
by a Space S which expands froma contact area 615

t oWk Ghb IEQH? Heb faNBHwA fe Figt B, ithe fitibgaoller520fandnihe
| atent el ectrostatic inmage bearing nenber. In this
enhodi t BS0 tHRChrdlcAgkd NEhiSsHE BC Snf 1ol by the
Pre?s}lg?ﬁq‘flggﬁ%:]%eﬁt g%‘t) Eg%e rlO 615 toward the upstreamin
t he rotat.in L recti f I Nt ghest fipst abvite is
eleGiRomAcneEHE ?@‘g%tﬁgg%rﬁg%tot%at %p?g‘g's has an acute
angle.. .The toneyr. bl ocki [ f 6 E!ﬂﬁs edn b
congigtytegniropy & W@W% 8P??I§%ESF 85}:%&130%% i CI gﬁ%scéﬂ?égher ¢
t han_t hat_ of _t he, cl_eani%g blade 613 as shown in Fig.
3.2 ihe PPN ACEIR IS forned froma materi al
(high 15 friction material) having a friction
{ChaB?ﬂSSt@mnﬂicg‘ﬁéml’t&]Hﬁﬂ%at of the cleaning bl ade
613. The high friction material -maybe, for exanple
DL C THedéleanmts $tiepds @asten wf temoviag) WW&P#%%H“BH‘:
material is not limted to DLC. The coated portiqn
ele@i8stiasichimagaibearing tthembenewhidhocki g corriedqut rably
over an area which does not touch the surface of the
by BRotlegafitighitt 20 drum 1. The cleaning unit, while
not shown in the drawing, includes a toner recovery
vanea @?hghdéwgﬁﬁ{gs dnie Hfsiaddavelopideg dgeati tagidresvhich
scraped by the cleaning blade, and a toner recovery

ma%%g 'c?ﬂ‘éﬁ&%haﬁﬁaogﬁfface bhehé esicialledtopsiaticconysy beatisg

oner recovery vane to a restoration 25 section.
- l.mage  For m ' Shemed S6n \the
meiFt o 35,0 REPRRSHR iRied HaRnLAS hadY Shibd th ¢
Vi ew showi ng an ex . f ' Y
LatpB HeR Ry Shaee PRERE chePpr AL e i iRm0 on the

latggir: Ve gct?'gséari}ﬁ: image bearing member is recovered, the latent

electrostatic image bearing member can be cleaned without providing a
cleaning unit (cleaningless system). .

The cleaning unit is not specifically limited and can be
appropriately selected from known cleaners according to the purposes as
long as it is capable of removing the residual toner left on the latent
clectrostatic image bearing member and includes, for example, magnetic
brush cleaner, electrostatic brush cleaner, magnetic roller cleaner,
cleaning blade, brush cleaner or web cleaner. Among these cleaners, 1t is
particularly preferable to employ the cleaning blade which has high toner
removing capability and is compact and inexpensive.

A rubber blade of the cleaning blade may be formed from urethane
a5
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cleaning unit. In Fig. 14, the nuneral 1 denotes the

phot oconductor drum 5 serving as the |atent

el ectrostatic i mage beari ng nmenber, 620 denotes a

brush chargi ng device serving as a contact charging

unit, 603 denotes an exposure device serving as an
iy siliconet rultifed, dhratboesberprobd@spesne ebbepdhrabutddiene
devel opi ng unit, 640 denotes a paper feeder cassette,

AdberdenohesyRichQldethahé A& is ﬂlﬁ:ti«tﬁ:iérl?‘ peefRrdBROt €S
the recording nmedium 10 In the cleaningless inmge

for m nEgaNBakL AtUsnlak 6] YRR bf 53{1@131% ng‘ouﬁﬁtaeﬁoﬁtraﬁf‘ gg&t 615

on the surface of the photoconductor drum1 I's nov
0§k 1.1: { i i C 0 .
bAmioRs (LA RE Whal B2 S AR LY BBl i diboaring
by t.he suy@psequent. tu f e, phot oconduct ory. drum.1,
BERS. ; i g, bise Fad° B3 oheoRag Borking guptace 617
not sh 5 of the brush chargi ng nenber 621 which
SRt ok e iasgt A BRGIISEBABCASE e &by Saee S which
toner_once recovered is di scharged again onto the ]
Bheoyist seendilt spwardithe upsteedm 1 ghe rptating
recovered b a devel opi ng agent carrier 631 together
diire¢tiorh eofd v laprinty claptrustatic t ineagep beariywo maaber.whih ethis
t he photoconductor drum 1l is used repetitively for 20
emboeinhentyithg tordreblexlpinessirfiret $ER edthadd éxorh QRe REntHk birea
604 serves also as the cleaning unit neans a nethod

&5 r evamel ithg apseRldm ai®Uikie Ofoth@Rer diffctionObft RBe latent
phot oconductor drum 1 after transfer by devel opnent

db@Rostadid iIBIRGEPEE WeSALEN o i/ Qldc@PhaP RN £Ghth Angle.

the devel opi ng agent™ 25 carrier 631 and the surface
oLV e IS Oh ML o Bl 1 i s
LB I TlFARY S oo SRSUSEIRARD g growe
1?1];5?@&%.6&&{ ﬁ " :Egaif}%grea%%\ﬁx{ eéjlgb¥3 tfglgmg& from glr n?e&:griaa[f d(high
friction material) having a friction coefficient higher than that of the
cleaning blade 613. The high friction material may be, for example, DLC
(diamond-like carbon), although the high friction material is not limited
to DLC. The coated portion 618 is provided on the toner blocking surface
617 over an area which does not touch the surface of the photoconductor
drum 1.

The cleaming unif, while not shown in the drawing, includes a
toner recovery vane which recovers the residual toner that has been
scraped by the cleaning blade, and a toner recovery coil which transports
the residual toner recovered by the toner recovery vane to a restoration

section.

-Image Forming Apparatus of Cleaningless System-
9¢



operations. As a result, waste toner is elimnated and

the apparatus is rendered maintenance-free and free
WOcH0Z1282%%er, t hereby providing 5 renarkabl e adeIAPAYS 059138

with regard to the space and achieving renarkable

r edumigi 04 ik B Siheenatfic view ishogéng amnexeuplepaf 2 clenningless

O her "Step and G her Unites The decharging step is a
imSdERralinEPpsracud hewdlick the devblopiss amiealsoyseapas us fibe

a decharging bias to the |atent electrostatic inage

ES&QEE' 10 nenber, and can be preferably carried out
cle y lS%Ehargi ng unit. The decharging unit is not

speglig{i gl ly liﬂﬁgomgfc% §2RehGtes? P PHItBEGductor drum

sel T rom argi ng devices according to
t h I it o] '
s orin b ShR SR et et hak MEREEY BbloctDBY dhhoten
bbb e e e . oA S RP L Bgs oot an

recycling the el ectropbotographic. tgner, which has
exqinaine ARTRRFC FRRTIRE &% PEROIHS Lpihy &t ggmo 8| RAPeRgFoT
unit, and can be preferably carried out q¥ a
sexvimy akithg developimgearnisc§40 idegotes a paper fgeder cassette, 650
specifically limted and includes, for exanple, a_.
detotenm rollortransforring ningh andi R deﬂhfesctbﬁtrﬁmﬂﬁlpﬂﬁ medym.g
a step of controlling the steps descri bed above, and
10 can hethy ebanpiflysscanage brmingapraratns, tbeltongr pemaining
The controlling unit is not specifically limted and
afte R RrRffePHR 0P Eirftheb ¥f Sled phbRstoadactodidrgm @ is meoved to the
purposes as long as it is capable of 25 controlling

poéi@ﬁpﬂ%g?é iﬁ&i{ﬁc\?@:h&@?nlg”ﬁéﬁcé* €20 whith abhy eontied with the

inc or exanple,” device as sequencer or

phﬁgor'}%ﬂﬁgxé t9 it ;?fggjﬁb':t;ﬂg”bﬁﬂs o?ﬁf guvd @thd P@eoconductor

_ | nent [ _rrpl ementing the i mage
arpyl T fie Pty Focok SRACEY ShE ppRARAB AL (¢ ditfhem)

15 of the brush charging member 621 which is in contact with the

photoconductor drum 1. The toner once recovered is discharged again

onto the surface of the photoconductor drum 1, and is finally recovered by

a developing agent carrier 631 together with the developing agent in the

processor 604, while the photoconductor drum 1 is used repetitively for
20 image forming.

The expression that the developing unit 604 serves also as the
cleaning unit means a method of recovering a smali amount of toner left
on the photoconductor drum 1 after transfer by development bias
(difference between the DC voltage applied to the developing agent

25  carrier 631 and the surface potential of the photoconductor drum 1),

In the cleaningless image forming apparatus in which the
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with reference to Fig. 15. The inmage form ng apparatus
100 shown in 5 Fig. 15 includes a photoconductor drum
WO EIRTINg as the |atent el ectrostatic i mageGIaE207§39138
menber, a charging roller 20 serving as the chargléﬁ
deveRiping BNPOSEs 8Boda edledniie wnitethpolomer remalnmg atter
sefving as the exposure unit, a processor 40 serving

uaﬁﬁﬁ%hﬁré&%&@&’ b9 EhdNirocedor 60 ghaBdiaba inrteshdsequent
e 50, a cleaning blade 60 serving as the 10

OPEE%%ﬁ)g% g?%%r&uirﬁt v%}&@ftﬁtﬁ[g?nxggl ate ?Grzg%fa et:rﬂerre era 5015
IS endl ess _bel negd t t : 13
sl R RAPRE s AN e b MR hrbly roviding

ren;a&'ﬁi@i%}ﬁrfghlgg{t 1 ov.er \Nhl ca ttgzrﬁl%lt éceStiﬁdC'&%ﬂlevmg

vVes SO as

transfer |asroller hls ole of ylnga15
rompaBlS PRI O F RERHE wPaiRls | o

internedi ate transfer rrenber 50 Arranged in the
<Okheri Stepyargt Other Unist nedi ate transfer menber 50 is an

i ntermedi ate transfer nenber_cl eaning_bl de 90, ,a

t r arBiedechsiricing sEpi is Eaﬂ&m@%!ﬂ@’é“@ﬁ%@@ arge

the transferring unit which is cagable of applylng a
by hﬁpl},&ﬁgra ldeabafgingtian dhelhe kegenit ?ﬁQGﬂ%ﬂf@n 'P%‘F?E

e visualized image (toner inmage) to the recording
meiﬁﬂa‘ruﬂh@ 2an W prefgedlycatyied bhe byrd dechedgingunttansf er
nmber 50 is a corona charging device 58 for applying

eI eofRd Cd ouriife i | Bota speeificaliyg dimited reddocanhde
i nternedi ate ransfer menmber 50, | ocated between the

t th
ap %%ga&afgganﬁdhe 25 |nter R e o o0 0

medi at e transfer menmber 50

dth a
Puﬁg‘%’?ﬁére goont ggtlﬁe ree gl%ng Wm 95, 1n { 1?%&@ the
t f
lategt eﬂq‘fﬁqﬁ%‘é‘gﬁ’gﬂ'@%@ﬂ%ﬁ‘ﬁ b e e e

serving. as the devel oping agent carrier, a black
e |a18Puni t 45K, a yel |l ow devel oping unit 45Y, a

TR 2 ey e OPLng Ul i kY Yhe S5t ORh Bt Ahic

toner which has been recovered in the cleaning step to the developing unit,

o

and can be preferably carried out by a recycling unit. The recycling unit
is not specifically limited anci includes, for example, a known
transportation unit.

The controlling step is a step of controlling the steps described
above, and can be preferably carried out by a controlling unit.

The controlling unit is not specifically limited and can be
appropriately selected according to the purposes as long as it is capable of
controlling the operations of the units described above, and includes, for

example, device as sequencer or computer.
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5 which are arranged around the devel opi ng belt 41.
The bl ack devel oping wunit 45K i ncludes a devel opi ng
agent contai ner 42K, a devel opi ng agent feeding
roller 43K and a devel oping roller 44K. The yell ow
devel oping wunit 45Y includes a devel opi ng agent

domgt RermiugpyAppacdve laowl hgage Eormihg ddithgdr ol | er 43Y
and a devel oping roller 44Y. The magenta devel opi ng 10

uni t AbMmbedinsas df idglelepitiigy Hgeihaso hading méehdd By the
devel opi ng agent feeding roller 43M and a devel opi ng

iehEe forddidg A ey a8 of €He Rbak 1&0&'11‘%10415@11!1 %wgs%e%cnb(.d

devel opi ng agent contai ner 42C, a devel opli ng agent

&WE@I@I‘@I‘E&@I tJ I ﬁ%clffmdl‘ﬂe G g oﬂrﬂ%né%ﬂp% ﬁﬁscloa Qﬁmw:l in

eveloplng bel 1 i1s an endless
rol l,ers
Fig P e EAEES R eePiiictoR 47, Brvile i e latent
ont act mnth th l.atent electrgstatic i beari ng
ﬁﬁ%@?t% imlaeq Rearipggme A hasEIEFRlorI 0 SeRving A the
15, the chargin roller 20 first charges. the
EYLH Mdhio t GPOFHERNS %og *agrdiby. ameXPERRSs aﬂéwaes@rwg as
not shown) applies inmgew se exposure 30 on the 20
é\%?lﬁ&@ﬁm‘&c%ﬂ o PFPaesed 4bmsareingaaetheeldewlopioraunt, an
image. The latent electrostatic inmge forned on the
ipihetroedradie dransidr umefibars5denetlepathg pladai ol yérving as the
toner fromthe processor 40 to forma visible inmge.

cleaning wiit lamd ardgehargihg dnspeTO eskving as the decharging unit,
internmedi ate transfer nenber 50 by a voltage applied

f r omThe iitekh@diftd trhsfeRiverhbansh gy 2111 eﬁﬂ%gssaefwaégisﬁed to
25 transferred onto the recording medi um 95 (secondary

Ed RRGHBI in e @reltesSy iﬂdmﬁ%@l I?X 89591}%]&@1% %mmﬁg b?rtthree

formed on the recordi ng ne toner
SRkbo) g AIERL ek GBER. o9t B8 EVHRL, it o1
SRS 405, ol 0% 1, A gn%pwﬂg a
R}@ﬁh‘%"t rl:]I:I(EiEICe 139(1%%&1%; tral;r’g 1335 tg ti'lg emlteg.‘a gdlfagé rtg'a{]nsfer
member 60. Arranged in the vicinity of the intermediate transfer
member 50 is an intermediate transfer member cleaniog blade 90, and a
transfer roller 80 is arranged to oppose thereto as the transferring unit
which is capable of applying a transfer bias for transferring (secondary
transfer) the visualized image (toner image) to the recording medium 95.
Arranged around the intermediate transfer member 50 is a corona
charging device 58 for applying electric charge to the visualized image
formed on the intermediate transfer member 50, located between the
contact area of the latent electrostatic image bearing member 10 and the
intermediate transfer member 50 and the contact area of the

intermediate transfer member 50 and the recording medium 95, in the
99



10

15

20

25

of the present invention by the inmage formng

apparatus of the present invention will now be
described with reference to Fig. 16- The inmge
form ng apparatus 100 shown in Fig. 16 has a
constitution simlar to that of the inmage formng

reppidng dikection hheinterniddatelranefsremb ey g0he fact 10
that the devel oping belt 41 serving as the devel opi ng

agentTieA iprb@ssef 40 encludBs ea f vl PRA: :
shown i nﬂl]:?i g.ssls IS Iﬁ%t provi ded ﬁ%ggt ﬁgt"a&?ﬁsg}g{l}lagcﬁm the

dtéﬁéfdp@ﬂg BgeHDkd rr Jfg TN a@é&%%@'t gﬂh%gﬂ % yg%liokv 48Yeloping

magent a devel opi ng unit

Lop] ' A I d to directly oppose
A8 Al (VeI B SR 2P RS SIsES o e a5C

er 10, and, has sjml ar eratiqn and_effect. In .
wingh arg argaeesharqud i ey dbring bait ¢os Therlask daveloping
Fi_g. giia e denojed wi.th the identical _nunerals..
unib 4§ “F@‘ﬁ@eﬁ el9piRE Agenp sartainsr 42K, adgecloping agent
Met hod- _Anot her enbodi nent of i nplenenting the image
feethmg mpllest4idt angha slevelwipg aobiar 44K:enTheryeblpwt Heveloping
i mmge form ng apparatus of the present invention wll
unotv46d thededésha demeldping fageat containkr gi2 ¥ 4 dévelopandagent
type image form ng apparatus shown in Fig. 17 is a

featidgmollgpd3ohed a devetspihpralleg 4alpamTHelagdhty Havdlsing
type color inmage form ng apparatus includes a copying

wigy UEM irkQudee RaRfeldRRsiakent aBheid0P 42M, @aex('i%%%}?gf agent

300 and an automatic docunent feedi ng device

f4Q0n g Thfles O G ey HE@@I\J?\%% g%l%]g %ﬁﬂ%t erIE AN developing

transfer nenber 50 101

BT 43F200T 0500 e hBYAPAANE LALMOL 48pLess BeLty oon

arrange e cen reo
A SRS e Bhih O RET HRTRLL T B 415
o LSOREE ol B S Dbl e SFUBACE e UL 15,15, v
L ko A Bort of Whish taet toat ik the
latent electrostatic image bearing member 10.

In the image forming apparatus 100 shown in Fig. 15, the charging
roller 20 first charges the photoconductor drum 10 uniformly. An
exposure device (not shown) applies imagewise exposure 30 on the
photoconductor drum 10 to form a Iatent electrostatic image. The latent
electrostatic image formed on the photoconductor drum 10 is developed by
supplying toner from the processor 40 to form a visible image. The
visible image is transferred onto the intermediate transfer member 50 by
a voltage applied from the roller 51 (primary transfer), and is further

transferred onto the recording medium 95 (secondary transfer). As a

result, the transferred image is formed on the recording medium 95. The
100
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50. A tandem devel oping unit 120 is provided which is

constituted from four image formng units 18 for

yel | ow, cyan, magenta and bl ack colors arranged in

t andem opposi ng each other along the direction of the
intermedi ate transfer nmenber 50 which is stretched

1886 PESt bHEhe IPRM bld@rdRhtie ﬁmlageaf&rh{gemgmnﬁfio [Otdfbved

15. Arranged in the vicinity of the evel opi ng

Hg,mthelgﬁah%ngnhmeogar SwHAY €fe 2d1 ecﬁﬁn%%gg oppwof Jatent

Side of the Tnternediate transfer

Pth bR, RS R Rl el b BRINHE dochgreine

1unlt (i a secondary transfer belt 24 which is an 15
20 Ths belt is stretched over a pair of rollers 23,

so that the re ordl ng nediumcarried on the_ secondary

t r ansféther pmbedpant pbimplemeatingtide imagesfoamingmethod
50. can make contact with each other. Arranged in the

of ithe mreyent Inveatinachn dheyma%ﬁ:frmmgr@matua ofithe mpresent
fixing device 25. Arranged in the vicinity of the
igeadiomwilk nawsbe rdesogbedi with2refarknc2Ota Fég.f L& nffhe image
device 25 is an inverting device 28 which turns over

[oreing Sopaditng 100 dhowd 01 Fidd hdpesensfitdifsnibiigilar to that
i mges on both sides of the recording nedium The

of GheRiuia@e fBfmend ubbamu%rmmm@wﬁqal Pig. Q‘Bpﬁicéﬁ' {89 thBFact
tandem devel oping unit 120 will now be describ

Lﬁhf #he d@@el@?ixgmﬁéllt 4@0&4{'0}’1{}} Lihe %l%vé?:gmg? g zgg&ﬁ%é}t of the

stage 130 e autonmatic ocument vice
%éBELfgﬁ‘@%lgg Bhe2Paths B8 ShovR &SFC%ZH"E hEET R OAE i hat
P REE FEEabiNG, 3C r%‘lé«t 5& e hdezv&i%@ oﬁﬁﬁ 75Y, the
B T 0 v e v 0 o
after the_original docunent has been transported onto

apFngeshicdireqfin eprawe srowykthe lndent plpchrostatie imege brasing

set_on the automatic docunent
member 10, and has similar operation and effect. In Fig. 16, components

identical with those shown in Fig. 15 are denoted with the identical
numerals.
“Tandem Type Image Forming Apparatus and Image Forming Method-
Another embodiment of implémenting the image forming method
of the present invention by the image forming apparatus of the present
invention will now be described with reference to Fig. 17. The tandem
type image forming apparatus shown in Fig. 17 is a tandem type color
image forming apparatus. The tandem type color image forming
apparatus includes a copying device 150, a paper feeding table 200, a
scanner 300 and an automatic document feeding device (ADF) 400.

The copying device 150 has the intermediate transfer member 50
101
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feedi ng device 400, or inmmediately in case the

ori gi nal docunent was set on the contact glass 32.
WOrHEH13RE | i ght fromthe |ight source is appl iRGI/IP3Y07/059138

the first carriage 33 while the light reflected on the
hav@hi 0ileafoi188 Cofeadledd it farcenged ratf thec centernthenenf.r ofhe

of "the second carriage 34, transmtted through a
mtéﬁ&é’cﬁaﬁg thATeB heibbr 50 heebictelibdyver seppimgoliersdd, 15

6, so that color original docunment (the col or image)

a.ud 3 SS%% oOnged %@kﬁﬂe’@ﬁg i1t OrA¥RhLSEd O thé eidinity of the

['ow, magenta and cyan colors. The inmage infornmation

sup&?irg SliePi15 ﬂxt aﬁ &t%%mwialte% S HhBnRe clddniapatinit 17

FEFS “Sen correspondi ng I mage form ng

ts 18 (ﬁ a%léﬂjd@rrﬁgge § ALE Bl wge}m@eggilt etahBRE member

tta rmagé formng uni cyan

50. Sﬁ%ﬁnéé’ﬁ Ryt A0 a”deiﬁéfﬁé‘#%gen#f”“%%%%m

cyan colors are forne t he respective

four ey laPRies, e Torige b Wg'%rwgea%l Hﬁﬁgﬁ%k colors
bl ack i mage forn1ng unit, the yell ge .for

arrenged imhdandgonapporingy@athr athar '@19 of the
image formng unit) of the tandem developlng ynit 120

intbrmbdifde taansferumemberiif) widch instreiched asrese: thespuppert
i mage bearing nenber 10 (latent el ectrostatic inmage

rolk@al #ngnderee support tolkak 150K Atranged vl the rociniiy of the
I mage bearing nenber for yellow 10Y, 25 | atent

tarfle? t&e%lﬁﬁ% uniRgeokean egpommeatevier 2ingArrangahorridie
atent electrostatic imge bearing nenber for cyan

6 SPPorile? 38 7the tande
s1d%ﬁjggo e 9131:&j SithABfekOthembie VO 8PPk e tandem

for uniformy charg| ng the | atent

de%e Sl Rk, 120 TR0 MRLhAPOHABNetbing (it ARDR P tho
. at ent &) q‘:i%t L3 jé H?E' gage%oﬂﬁlﬁ# Reh ISP BEI O34 GAikh is an

I mage ormati1 on of the

néés?% tve JEq%'sé%%& Pzeapr wé’c* wkrhdE %P%%%ét%%faé&@ﬂﬁg
meda Shvel oy e Sarondant ahaist Sa S0 B iRldfdeasate

transfer member 50 can make contact with each other. Axranged in the

vicinity of the secondary transferring unit 22 is a fixing device 25.
Arranged in the vicinity of the secondary transferring unit 22 and
the fixing device 25 is an inverting device 28 which turns over the
recording medium for the purpose of forming images on both. sides of the
recording medium.
The formation of a full-cover image (color copy) using the tandem
developing unit 120 will now be described. First, an original document is
set on a document stage 130 of the automatic document feeding device

(ADF) 400, or on a contact glass 32 of the scanmer 300 by opening the
102
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respective color toners, a transfer charging device 62

for transferring the toner inages onto the

i nternedi ate transfer nenber 50, a cleaning device 63
and a dechargi ng device 64, so as to be capabl e of

form ng the 10 nonochrone i mages (bl ack inmage, yellow
awhagerlindemnnent femdengmdevicy 400 sobtjedn Hoxaudinngii¢ dotlment
i mage i nformation of the respective colors. The black
ooy, dordbd 400 igrelgeed.magent a i mage and cyan i mage are
sequentially transferred (primary transfer) onto the

i nt er gdkatihe &Ea&ﬁ%ﬁtclﬂ‘éﬁ@lﬁéhé@n?\ﬂbcﬁkeh%cﬂrﬂh\éeéba!ﬁer 300

run by the support rollers 14, 15 "and 186,
[
‘*é*eez‘?.&ﬁggﬁ%?% SRR 08, *%&%Qé?ﬁsﬁf%%?é%?% E?-r%%?@% run,

i ?ﬁ?n%se ehhe be%'%%%gﬁgﬁwﬁ JIREREL HRbact glass

e:;ﬂhiﬁz{?%at gggﬂmguzuhgeﬁ SRI0er 0 m?taa@a{;%ﬁ&imm
20 10C. T

e BEned D0t 4 o o s st

cyan image are su er osed on the internediate )

ary B pentagh ghass ¢ ithe dighinfraes the digbbisonrdenisgepplied
(transferred col or | mage). In the paper feeding table
wothe st wirriage Jhwailefthedight! fadlestddianithe ddtginal document
selectively driven to rotate so as to feed the
snerfaoedisnee flandé dironf aomixroe off tha becarap esrfigss 3dpieideitod
provided in nmultiple stages in a paper bank 143, 104
HELRAI0 3/ £b23ahE 16T B3RA0IE Q28131 bywﬁlfeadﬁfg@amﬂme so that

recordi ng medi um whi ch is separated one by one
RRAbAIE ﬂebuﬁ@n%“@hé NefloA i 7 i‘se%QacP%S @9:‘%@1%@ image

the recording nedium being gui

d
ARG R ?“krﬁﬁgm it
| .
At cre Voree e el &f el o B BBl Bpaonta and
cpn'glgtg&:!loxfael%dséﬂta}.{o %ﬁelc%rrse%%ghhﬁgg ? ar_Ot | nggt hetJ) %%e(black

wmage forming unit, yellow image forming unit, magenta image forming

unit and cyan image forming unit) of the tandem developing unit 120, so
that toner images of black, yellow, magenta and cyan colors are formed in
the respective image forming units. The image forming units 18 (the
black image forming umit, the yellow image forming unit, the magenta
image forming unit and the cyan image forming unit) of the tandem
developing unit 120 include, as shown in Fig. 18, the latent electrostatic
image bearing member 10 (latent electrostatic image bearing member for
black 10K, latent electrostatic image bearing member for yellow 10Y,
latent electrostatic image bearing member for magenta 10M and latent

electrostatic image bearing member for cyan 10C), a charging device 160
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roller 142, and is put into a manual paper feed
passage 53 while being separated one by one by a
wOsBpHIzatisng roller 52 and is brought into contPET{IP2007/050138
the resist roller 49 so as to stop. Wiile the resi st
for ﬁﬁiﬁo@mﬁ%ﬂa&gu%lﬂid Jatdft slzetrostiticinaie egrimgndetbert10,
may be used while being biased in order to renove

theP m&lalsderxa&i‘ Atk dridRWitd eanpaes ALt Fegl 18) thhdatent
resist roller 49 is driven to rotate in

e]egigy;ﬁ%lhwebgcquzlégéé %B%%%Eﬁ%ﬁcﬁrécﬂ@r Gedc2ding PReke 1mage

on t e transfer nmenber 50, so
._dhat . .the . nhecordi | .S | tOhRe WeGslchH h
inforiaapnBart, P Fh iy, SpRiBRhon €T, FLRE HORIoS the
transferring unit 22.. Then t nt hesi 0
latpie glecraskads dhags SPE RSy AN GRIPE 1oin) Inagenta
secondary transferring uRit ont g, t he recqrdj
tongadeYAn (ane ABSRIACK taReD e%‘f' Fos 0t Pt dfnbE RAEL from the
on the recording nedium The residual tg)ﬂ_g% o%t he
respreiirensdloxtioners strapstarharses device 2% xdrapsierng ibe
20 image is cleaned by the internediate _trangfer, ;
tomerinerges| crdoithe inkevinediate transfer maember 50, Aslpaning device
havi ng the col or image being transferred and forned

63t fed eandécharyins devieed 68y sohes st died sapakleant forping the
unit 22 to the fixing device 25, so that the

monAehRGabAfthees (Mlack iBage( velins imagedmagehts inageendieyan
fixed on the recording medi um by heat and pressure in

im%?@)agtg:gﬁhﬁé‘% gey hﬁﬁg@ Enfolaitidh of phe segmciivesolest e@he

ector claw 55 so that the recording mediumis

b1EHS %&?d yBYoh GnfllRC N i ifiageb A cyh®> image are

............... stacked on a paper discharge tray 57.
seqharifial) o SFeefplidh "PIRERE, | CeRBHAY SMSY thoC ERIAR Nt
e afhe FATP o SOE PR AT 0 TRe TR ¢pplB, rollors 14, 15
ando i, @soten dlark dsegelrBied 18 SR8 IR clesffisilh imoee
beg,;:i?:%k ?:gem%gr afogaglearckd i18 asrre uvtvr % agg "formed on the latent

electrostatic image bearing member for yellow 10Y, magenta image
formed on the latent electrostatic image bearing member for magenta
10M and cyan image formed on the latent electrostatic image bearing
member for cyan 10C. Then the black image, the yellow image, the
magenta image and the cyan image are superposed on the intermediate
transfer member 50 to form a synthesized. color image (transferred color
image).

In the paper feeding table 200, one of the paper feed rollers 142 18
selectively driven to rotate so as to feed the recording medium from one of

the paper feed cassettes provided in multiple stages in a paper bank 143,
104
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<Toner Contai ners A toner container contains therein
the toner or devel oper. The container is not
WOsHeUIPEBal |y linmted and can be appropri at el yPCTAB2007/059138
sel ected from known containers and preferably
whild) Sén@iasg, tHeoFocoxdimp! mediumcewhidi ireceparatadipng by ermby 2
contai ner body and a cap. The size, shape, structure
Sethﬁmegl 195 1fie hOpEpef dabdi paﬂsagbodﬁﬁ,arthenuecordmg
specifically limted and can be appropriately sel ected

totdh b d
medfiah? fb%;ﬁg gh?@éd;sﬁ&ﬁg@elﬁﬁg?mgmﬁ%mm totd1papbe fiee

s prefe I cal shape, and particularly

vasPhs T8 S, 7RI fs ke 10 BB b e T
2 r‘;“”% Earl%s%f A3 ek tglfﬂ*?ﬁﬁ"?f%he%ﬁ?dﬁi Roton™
Dlagigh ol h GRbbE, 460 (180 it FPPBBILPY FeHz thE Raker food

preferably_ excellent in dipensi oggédaaccurac

rollp i 10 PHE B, =REaL RERDT ok HAESHR B3 3fhile being
| | t |
soppobtepi oy b nee et pATasE SRR A4t ArougiioRye Pagtact

chloride resin, polyacrylic acid, a polycarbonate
wnﬂﬁfﬁe&gs&MrﬂHEréﬁsonsanahax ﬁﬁﬂyhkﬁhaﬁes gpler 49 is usually
particularly preferable. 25 The toner container is
usedawhily Issing etoanded, iansppbe avsedrhile bedng biasedin;grder to
handl i ng properties, and also can be preferably used
rephévd phipkt dukfiBenerated from-the recorﬁmg mechuf)n The resist
------------ the toner by
mlﬁ‘itﬁﬂ@l@h Yedlth 360ita0n! §richeoRizataswitty the tgasfurredeolor

orm ng apparatus of the present invention.

Pé Sgﬁﬁfes%é {ah 498)in Mﬁ%@%faﬁ%i ﬁﬁ&ﬂﬁe@ﬁsﬂt 86 that the

I nvention I nc es at least: a 5 |atent

recaﬁ g A i egéﬁgpgﬁf | BelREbE" théAterAeNake Mirdtisfer

eve op a latent electrostatic

wem ereg 3 e geetcoln transfe:rmg unit 22. Then the

synthesized color image (transferred color image) is transferred by the
secondary transferring unit 22 onto the recording medium (secondary
transfer) to form the color image on the recording medium. The residual
toner on the intermediate transfer member 50 after transferring the
image is cleaned by the intermediate transfer member cleaming device 17,

The recording medium having the color image being transferred
and formed thereon is transported by the secondary transferring unit 22
to the fixing device 25, so that the synthesized color image (transferred
color image) is fixed on the recording medium by heat and pressure in the
fixing device 25. Then the passage is selected by a selector claw 55 8o

that the recording medium is discharged by the discharge roller 56 and
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el ectrostatic i mage bearing nmenber with a toner to

forma visualized inage, the process cartridge being

det achable froman image form ng apparatus body; and
further includes other units, which are optionally 10

sel ected appropriately, such as a charging unit, an
ghagked mp vnipapes dischargee trayn §TuniAltexnativedni the wwssage is
and a decharging unit. The toner contains at |east a
wilacted byeshe seledtar dewobb mg thedrithe rexnddialrsmetlhem is turned
bi nder resin contains a polyester resin obtained by
owrden sht i iarepiihy iRrial8 and buided ke aheltrspsenapt position
and a carboxylic 15 acid conponent containing a

AgEh)wwkedd kEe AphdbdRéli foiRed f8bNon Afhel BECR WY B8 &cording
resin, the same polyester resin as that explained in

a8 R0 Ve T Wiing AABRNAY fHd DAL Pilfon 86 Rulihtacked
| ¥ [ 20 t ai ni the t

S A apRe BUHARE RIS 0oL, Dear i ng romber i eh

g@ﬁ?orgs and transports the toner or devel oper

¢ [

QYABEThe devel oper contai ner, and may further
include a | ayer thickness controlling menber fro
cont r d* FOTRY GomdainerepEainshergia thefoner gy developpe
supported on the _devel oper bearing nenber. 25
Speci fHeareytaiven enolasprtaficedlip bresed aodeteapbagrpnpriately
or a two-conponent devel oping unit explained in the
satecfed ffoomi kgowppemdairers 101 pueferaklyeincbuddaydormekangple, a
can be preferably used. As the charging unit, the
e@ntaricrdnciniding thener aosfaaner bgdyand, a oy ¢l eani ng
unit and the decharging unit, the same units as those

i n t heTherlaore -dFRipel, ALLturR et d ididithlaph eh@ thfief 20nB8ner
appropriately selected 5 and used It is possible to

Sl S ORI O A
RcBFERg to the purposes and, for example, the shape is preferably a
cylindrical shape, and particularly preferably a shape in which spiral
irregularity is formed on the internal periphery and the toner as the
content can be migrated to the side of a discharge port and also a portion
or all of the spiral section has a bellow function.

The material of thé toner container body is not specafically limited
and is preferably excellent in dimensional accuracy and preferably
includes, for example, a resin. For example, a polyester resin,
polyethylene resin, a polypropylene resin, a polystyrene resin, a polyvinyl
chloxide resin, polyacrylic acid, a polycarbonate resin, an ABS resin and a
polyacetal resin are particularly preferable.

The toner container is easily stored and tramsported and is

excellent in handling properties, and also can be preferably used to refill
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cartridge, and it is partlcul arly preferable to

detachably provide the inage form ng apparatus of the
present invention. 10 Herein, the process cartridge
incorporates, for exanple, a latent electrostatic

I mage bearing nmenber 101 and includes a charging unit

g2 foner bievetagialdy uitachiog, toather prckes carigidgs or 198 image
and a cleaning unit 107, and also optionally includes
ﬁirhﬁngmpﬁasatmoﬁﬁm/\prdsnnﬁxgzenmm,I n Fig. 19, the

numeral 103 denotes exposure by an exposing unit and
mm@cgﬁﬁghgﬁﬂgm)15 recordi ng nedium respectively Next,

an i mge formng process by a process cartridge shown

in  Fighe %:%oé&s'daﬁﬁ&é@ﬁ?ﬁm ﬁg@régit QH{f%x(lﬁaﬁ includes at l%asti a

el ectrostatic i1 mage beari ng rotates In

b Gl g.;;ﬂ;{eg% hoaisP IR AP AUE ORGP unis

correspon xpose image 15 Torned on

ace .u y.a .ch uni t. 102 and

fred oS TBR astpallfeiEnRtatel doaEs, dufica ¥ he latent
ﬁtent electrostatlc |rm e.thus.forned is devel oped b){
eieelrgsiAt o prAge RRATing RCEHAY TS r &siOPer g ren ) veedlized
jmage i.s transferred onto _a recordj ng medi um_105 by a
TRagR tha PRecasi eartidearkeinacdetgehabled fom an Amege forming
transfer of the inmage, the surface of the | atent
abpanatys thodye anda’g}mhar breludeg atbabamits whizhnack bytianally
cl eaning unit 107 and decharging is perfornmed by a
siHdetiadgapprapridtelyosudh@many, chargihpeanith earaboxpesinds uilt, a
20117/ 123273 PCT/ JP20071059138 operation is repeated

Bgaisforringauniiea clddip bt ahdtdeedHageit vhftyent i on
will now be described, but the 5 present invention is

not SppRks theéy bdntmﬂ!a taQClehél §%ﬁei~ Q'ebﬁﬁﬁﬁdﬁl‘%ﬂl&ﬁfg agent,
Note in Exanples that "part(s)" neans "part(s)

g8 ﬁp Jed0lBe zb%dnbg; st edo%g%ﬁﬁt &d- pdlges;taf £éﬁlh°%&aned by
condensation polymerization of an alcohol component and a carboxylic
acid component containing a (meth)acrylic acid modified rosin.

As the polyester resin, the same polyester resin as that explained
in the above image forming apparatus and image forming method can be
used.

The developing unit includes at least a developer container
contaimng the toner or developer and a developer bearing member which
supports and transports the toner or developer contained in the developer
container, and may further include a layer thickness controlling member
fro controlling the thickness of the toner layer to be supported om the
developer bearing membez.

Specifically, either a one-component developing unit or a

two-component developing unit explained in the image forming apparatus
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poi nt of polyester resin", "glass transition

tenperature (Tg) of polyester 10 resin”, "softening
poi nt of rosin", "acid val ue of polyester resin and
rosin", "hydroxyl value of polyester resin', "content

of | ow nol ecul ar wei ght conponent havi ng a nol ecul ar
ami tyhage fosumgpmetkod tan beprefdrablyofisedsi n*  and

"degree of nodification of rosin with (nmeth)acrylic
aci d" Aetle chaging enhif, the kapbeirdsowhitgthetmesferting unit, the
<Measurenent of Softening Point of Polyester Resin
dlsamngHhail 188tk deaRubacd wied he SimEeedils as those in the
Cor poration, CFT500D), 1 g of each pol yester-based

ﬂd%%eﬁﬁ%h@d G e SRR Rg ‘ﬁ?ijarﬁﬂﬁé SHEHe HppR aﬁehjx_ selected
of mm

nozzl e having a di aneter 1 mm and a | engt
&Eﬁ/d? y| ng a load of 1.96 MPa from a plunger while
eating at a 20 tenperature raising rate of 6C/ nmn. A
fall gpmount of, .the plun Fl.ow Thst er
t enpertiiiriogiikit 3P BetatERl Bravi@ pavatd et tjppraphis
a half ampunt of the sanpl e was fI wed out, s aken
image forping, appapatuses, ﬁ)f@é’é’& pFLOfgTSs Wit € process
Transition Tenperature (Tg) of PoI yest Resin> 25
qaatvides apds Hr dhaaticalarin prglerabds |ﬁ9e§@'rﬂchﬂbly provide the
(manuf actured by Seiko Electronic |Industry Co., Ltd-,
1IDBG21 0y m10g Gppgratusoftkepresentutvent@on. - - - - - - - -
-------------------- WO 2007/ 123273
PCT/ J E2&h. 089 pBocass cpettdge hasegobitedeforr @samples aalatent
sanpl e was wei ghed in an alum num pan. After heating

dlectzotetictife gedigdrin € aineklerl T@IMhdénclades atcdpgimt wiie 102,
to OC at a tenperature falling rate of 10C/ rain was

J‘ﬁ@%@ﬁﬁiﬁ%‘ udit Qmehqtrﬂﬁgfe'i'ﬁ'x@ AHit" F% a0l &Qﬁdﬂxﬂg Lﬁﬁﬁi 107,
then t errperat ure at 5 an intersection point of

815 i ﬁicmd&aa%e&uﬁﬁt@tasasﬂo%mﬁm 8. ll?l"\ng 16,

il
an an“endot herm ¢ nmaxl nmum eak t enper at ur

ér@%&.ﬂ‘é al wt,edgﬂ%wsg%g%ﬁ%&gw SR LD dnd 105 Bhnotes o

Sl ope Of -a pea

recording medium, respectively.

Next, an wmage forming process by a process cartridge shown in
Fig. 19 1s 1llustrated. While a latent electrostaiic image bearing member
101 rotates in the direction of the arrow, a latent electrostatic image
corresponding to the exposed image is formed on the surface upbn charge
by a charging unit 102 and exposure 103 by an exposing unit (not shown).
The latent electrostatic image thus formed is developed by the developing
unit 104 and the resulting visualized i1mage 1s transferred onto a
recording medium 105 by a transferring unit 108 and then printed out.
After transfer of the 1mage, the surface of the latent electrostatic 1mage
bearing member is cleaned by a cleaning unit 107 and decharging is

performed by a decharging unit (not shown), and then the above
108
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was taken as a glass transition tenperature.
<Measurenent of Softening Pointer 10 (1) Preparation

wOoingiadplie 10 g of a rosin was nelted on a hotPQIVRR#7859138
170C for 2 hours. In an opening state, the rosin was

opet2BbRds ¥opdtedmgaiyi ronment of a tenperature of 25'C
and a relative humdity of 50% was naturally cool ed
for one hour and then ground by a coffee ml|
(National MK-61M for 10 15 seconds to obtain a

. (2) Measurenent Using Flow Tester
Ex%ﬁ%ﬁeactured by Shi madzu Cor poration, CFP500D), 1 g
of ch pol ter - - b i SRS Bas th
oxct UGB G BEAR3EE v it WAR dhed el Mol DA the
and a | ength,of 20 . nnby. applyin I
proRpR: PRVRION 6 AgE SORFPEALR HERAG i Segbe, B fhete Bxafiples.
rajsing rate of 6C/my. A fall nt of .fhe .
Noterin FROWDIRS tart PErHAL FERPErD A6 o Pice SSiiee
tenperature, at which a half anmount of the sanple was
indi¢apadd out, was taken as a softening point. 25 <Acid

Val ue of Polyester Resin and Rosin AccqQrding to the .
met Hodtheefdllosdng Exareplescael Comparpive dixamples, ning

poiR@ T/ PJPastar ReFinIPAagd t6aisHon emparatiury (Tgaefpolyester
only a neasuring solvent, a mxed solvent of ethanol i

rectid “gbiienindehéiae df rosin?, SakiiDvalusast polpbster desin andrrody’,
solvent of acetone and tol uene (acetone:toluene = 1:1

‘ yfﬂ@ alRé | ) polyssiedr farh”, Valodeert§ oPdbye sidleciBasi weight
ydr ox

y val ue was neasured according to the method

coﬂﬁ&h@@hh@mg& 18049y weight of 500 or less”, “SP value of rosin”

and “degree of modification of rosin with (meth)acrylic acid” were
measured in the following mannexr.
<Measurement of Softening Point of Polyester Resin>
Using Flow Tester (manufactured by Shimadzu Corporation,
CFT-500D), 1 g of each polyester-based binder resin as a sample was
extruded through a nozzle having a diameter of 1 mm and a length of 1
mm by applying a load of 1.96 MPa from a plunger while heating at a
temperature raising rate of 6°C/min. A fall amount of the plunger in
Flow Tester to the temperature was plotted and the temperature, af
which a half amount of the sample was flowed ouf, was taken as a
softening point.
<Messurement of Glass Transition Temperature (Tg) of Polyester Resin>
Using a differential scanning calorimeter (manufactured by Seiko

Tlectronic Industry Co., Lid, DSC210), 0.01 g to 0.02 g of each
108
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<Content of Low Mol ecul ar V\éi.ght Con;bonent havi ng
Mol ecul ar Wei ght of 500 or | esser Mol ecul ar wei ght

WOioet/nd3Is i on was neasured by gel perneation POXAJP2007/059138

chromat ography (GPC). First, to 30 ng of each
po éHtXf‘-%hgéd &9 higidals areahple ¥dshveipghed in an aluminum
ahydrof u

etr ran was added and, after mxing using a

Il L | '
parp?! A bedftig O0P ARG, Lhe obiiit CQMATCRVR Vel same

enoved ugh a fluororesin filter

havi i “ER. 200" .
o S R MR8l OIS e

to prepare a

I | ution. 15 Tet f
at QP BREEE TR PRI ) o pd (Bep heteihEratfie g1
on e Gob e T30 SRR SR8 Fof o et

sol ution, the _nmeasurenent was perforned. "Ghﬁ¥x +
lowez0demNan @Mhew%w@twﬂwa@ flomgent
used as an analytic colum and a 20 cali bration cur%%
lineEhawimg ecohzimx gjppe feem mpusingslage §@@é?%&‘ tg ; @eagiop

nonodi sperse pol ystyrenes (2.63 x 108, 2.06 x 104,
wad tORex abQbglanm hrsfresttiion deppraT3B8GH CORPORATI ON, and
2.10 X 108, 7.00 x 103, 5.04 x 104 manufactured by G
<Maisapemsnt BE Softadingt Poiddr-d sanpl e. Next, the content
of a | ow nol ecul ar wei ght conmponent having a 25
(1) mMop rationRif Halm@le 500 or less (% was cal cul ated as
the proportion of an area of the correspondi ng region

in a (¢t Ll ot Platelsdtl1 WPCHIO P Hages/ 3 In
PCT/ 3@%&&/&7%{53%%%‘8& ]:(Q%Iet?fdg?%/?ve iiﬂrlﬁjex) det ect or.

an i'\’ﬁs %n?g%teﬁthtgpré@hu Gl SiNdnded £ UnHeemeATIE a

State Was poured Into a predeterm ned
ri ng .and led t,o rogom.t : re,
teppPteing of 20 Gamdh ERTSCFRERY 5 p0if ek MallRaliy cooled
according to.JIS B74 Measurin .ce: '
for; Q%hgﬁagam then groun Y FoFqifee Eﬁﬂd(ﬁatfo%alwgm(‘for 10

seconds to obtain a sample.

(2) Measurement

Using Flow Tester .(manufactured by Shimadzu Corporation,
CFT-500D), 1 g of each polyester-based binder resin as a sample was
extruded through a nozzle having a diameter of 1 mm and a length of 1
mm by applying a load of 1.96 MPa from a plunger while heating at a
temperature raising rate of 6°C/min, A fall amount of the plunger in
Flow Tester to the temperature was plotted and the temperature, at
which a half amownt of the sample was flowed out, was taken as a
softening point.
<Acid Value of Polyester Resin and Rosin>

According to the method defined in JIS K0070, an acid value was
110



tester (ASP-I\/G(Z rranuf actured by IVEI TECH Conpany,
Ltd.) 2l enperature raising rate: 5C/ m nutes Heating

WO Hi0fAeTIon tenperature: 4000 10 Measuri ng sdGIsR2007/039138
gl ycerin <Measurenent of Degree of Modification of

meEoSiad. WtkD calBtdl) aslyy i meadaidify Fobreditgreeintd solvent of
nodi fication of rosin with (neth)acrylic acid was

t f:ql 00706k replatdd by kbnliked ablvent
Bthg%b&%geegﬂe?ﬂﬁg%ﬁgllgzﬂl ?\é!r? with (M él!Iiwl)ﬂ‘acrylyl c acid =

of %@éﬁ#e ha Q:ééene@l:et’égéqgl( a2 P (dldnaiiid) X1

val u meth)acrylic acid nodified

*Hzt%inﬁﬂ@gfé’g?é%f%?iféfa ngiuglu)ieo%s 20 & (meth) acryl | c
2 (metfhgg i GRS P“%?rdzgéosu i %Emb%g%ﬁmad m

denotes a SP value of rosin. The saturated SP val ue
0a SP val ue when the reaction of the
(meth)acrylic acid with the rosin until t SPvaI
<Contanteof loaw MplegularsWerghthCamppment havan g Wejsht
reaches a saturated value. If an acid val ue |s X
of 50)6EMsgy, it is considered that 1 g of the rosinis
reacted with 112 WD 2007/123273 PCT/ JP2007/ 059138 x
my (MoleckllaB vepight distritastionnvasimooasied iy eelipgrmeation
wei ght. 56.1), and thus a nol ecul ar wei ght of 1 not

10  chRimatde@shhy (GP(e Ritetybatdedmyy of bech frulyesterbased binder
equat| on: Ml ecul ar weight= (56,100/x). (Synthesis

S T
mill for one hour, insoluble components were removed by filtering through
a fluororesin filter having a pore size of 2 pm “FP-200” (manufactured by
Sumitomo Electric Industrie:e., Ltd.) to prepare a sample solution.

15 Tetrahydrofuran as an eluate was allowed to flow at a flow rate of
1 m1 per minute and a column in a constant temperature bath at 40°C was
stabilized and, after injecting 100 nl. of the sample solution, the
measurement was performed. “GMHLX + G3000HXL” (manufactured
by TOSOH CORPORATION) was used as an analytic column and a

20 calibration curve of a molecular weight was made using several kinds of
monodisperse polystyrenes (263 x 108 2.06 x 104 1.02 x 10°
manufactured by TOSOH CORPORATION, and 2.10 x 108, 7.00 x 103,
5.04 % 104 manufactured by GL Sciences Inc.) as standard sample.

Next, the content of a low molecular v?reight component having a

25 molecular weight of 500 or less (%) was calculated as the proportion of an

area of the corresponding region in a chart area obtained by an RI
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tube, a reflex condenser and a receiver, 1,000 g of a

tall rosin was added, followed by distillation under
WO gU8espressure of 1 kPa to collect a di st PCI&P2003059138
195C to 250C as a fraction. Hereinafter, a tall rosin

(refrlcivPiedd 0t dtectowr i fication is referred to as an
unpurified rosin and a rosin collected as a fraction

loashRIREREES 5P Wlug B Rds{ded rosin. 20 g of each rosin
{Mv?/ag ground in a coffee mll (National MK-61M for 5

5004 y2Bf %S 3lullh OHO'h iR shRY Nener pRLBVE imio
(0] an t

openi'ng®srze . ( en 0.5 g of the rosin
er. Was._.\ei [
prfRfEthintB0itE o Fog it o Bt eBpdfRthr anER 4 B value
unpurified rpsi a.purifi-ed raosin I in
wap RSRSITP O ST the TRPwiTGs Fditiat etk B TR RN,
The results are shown jn Table .l. <Measurin . -
CondVenBHEDS! darieh SpARtome FEEraL o3l Wfeping point
Space Sanpl er (manufactured || Co., HP7694)
tesomAGPREIG, ananstacsared b ML EGEE Lompanss b0
Transfer line tenmperature: 200C Sanpl e heat bal ance
t i meTeBpertmae eaistag vate: JyCémimete§as= hel i um (He)
Vial pressure tinme: 0.3 mnutes 113 WD 2007/123273

PCT/ HB2fig/i10%9486n temperdidrei ng¢0tCre, 0. 03 minutes
Loop equilibriumtinme: 0.3 mnutes Injection tine. 1

M NUVRaBuride dddeentc hrghpaeragr aphy) (manufactured by
Agilent Co., HP6890) 5 Analytic colum: DB-1 (60
<MBe3tPednt GMDdeR6E | 6 Mdtefibativn He) Rosin with (Meth)acrylic
acid>
The degree of modification of rosin with (meth)acrylic acid was
calculated by the following equation (1):
[Equation 2]
Degree of Modification with (Meth)acrylic acid = [(X; — Y/(Xz — V)1 x 100
Equation (1)
where X; denotes a SP value of a (meth)acrylic acid modified rosin whose
modification degree is to be calculated, Xz denotes a saturated SP value of
a (meth)acrylic acid modified rosin obtained by reacting 1 mol of
(meth)acrylic acid w11:h 1 mol of a rosin 1, and Y denotes a SP value of
Tosin.
The saturated SP value means a SP value when the reaction of the
(meth)acrylic acid with the rosin until the SP value of the resulting

(meth)acrylic acid modified rosin reaches a saturated value. If an acid

value is x (mgKOH/g), it is considered that 1 g of the rosin is reacted with
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Flow conditions: 1 m/mn Injection inlet

tenperature: 210C Colum head pressure= 34.2 kPa 10
WO IHEBEBn node: split Split ratio: 10:1 Oven FCT/JP2007/059138

tenperature conditions: 45C (3 mn)-100C m n-2800C (15

i 10 xC10Mp) (di'aﬁﬁassie.ﬁi bydestidy (@mlanilae tweightby56.1), and
Agl | ent Co. P5973) 15 loni zation nethod: LI

th&eh%ﬁé&wgﬁt @Ethesboll of @ feuin dainber edlunbited SHCthe
lon source tenperature= 230C Quadrupol e tenperature:

2 ¥ 350 mi's 20 Tabl e
fou%agﬁgvgﬁﬁgs%%%@ﬂsfecugﬁﬁ qgg’g'?gn%lt Pent anoi ¢
S ﬁzal %%%%E N]é- val ue weight nol acid acid hexanol
(Syﬁlg o icg (m%1/g) of one point (00
ulLnggurLfle 0.9 x 10+ 0.6,10, 0.6 x 10' 1.8 x 10" 1.1 x
P 0 rosin Purified p,p x 10° 0.2 x 10

< i roliematic ol Tt FORCE T
R03| n using . Unpuri _.ed Rosin ﬂpﬁb 5007 23273 added,
tulecy wxgomrgsyser anda geceivasp LAVQ g0 TOSER JEAS

equi pped with a distilling tube, a refl ux 1c::j:),ndensei:l
follwabda by ediskilatiors 3mdgr ( 1e }i ¥EE§HI%rﬂfui1| adia &9

d.ls(t]?lF;te at 195°C to 250°C as a fraction. Hereinafter, a tall rosin
subjected to purification is referred to as an unpurified rosin and a rosin
collected as a fraction is referred to as a purified rosin.

20 ¢ of each rosin was ground in a coffee mill (National MK-61M)
for 5 seconds and passed through a sieve having a sieve opening size of 1
mm, and then 0.5 g of the rosin powder was weighed in a bial for head
space (20 ml). After sampling a head space gas, impurities in an
unpurified rosin and a purified rosin were avalyzed in the following
manner using a head space GC-MS method. The results are shown in
Table 1.
<Measuring Conditions of Head Space GC-MS Method>
A. Head Space Sampler (manufactured by Agilent Co., HP7694)

Sample temperature: 200°C

Loop temperature: 200°C

Teansfer line temperature: 200°C

Sample heat balance time: 30 minutes

Vial pressure gas: helium (He)

Vaal pressure time: 0.3 minutes
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value: 77.0C) and 72 g (1 noll of acrylic acid were
added. After heating from 160C to 230C over 8 hours,

WG 0uEszBonfi rnmed that a SP val ue does 5 not Pa/IEA0E/059138
at 230C and the unreacted acrylic acid and a | ow
boi Iy ﬂmgrqﬁm@ubuwgﬁnmég distilled off under
reduce pressure of 5.8 kPa to obtain an acrylic acid

ac, }dn,g)getilﬁﬁgﬂunﬁtﬁﬁ?e‘\/ab@m%uﬁéée resulting acrylic

rosin, that is, a saturated SP val ue of

£ n%ﬁ d rosin using an unpurified
r03| %%‘5?%1% 1C1 T‘iasurerrent of Saturated SP

B. ngisdf@%fqlféé ltl : W&%&%H CB?I gn equl ppgm?%ma

distilljn f C ens d a receiver,
838 An f‘ﬂ%ﬂp %‘gi #‘#ﬁ‘& 3%@ ?@H%yval ue= 76. 8C)
and 72 (1_nmol) crylic acid were added. After
heat@ﬁg%QB ﬂﬂgﬁﬂﬁgg@Sto 230C over 8 hours, it was
confirmed that a SP val ue does not increase at 230C
and Flew eomditioned ha@nlfmiB acid and a | ow boiling
poi nt substance were distilled off under reduced

pr eshyjectiod ifleBtdRpetafurebt 31 n acrylic acid
nodified rosin. A SP value of the resulting acrylic
aci dCgRthh beddmreksare: hdi4.2 &Paa saturated SP val ue of
an, acrylic acid 20 nodified rosin using an
UHDUthﬁﬂﬁlﬁﬁﬁkm WP§t110.4C. (Synt hesi s Exanpl e 2)
-Synthe3|s of Acrylic Acid Modified Rosin Aln a 10 L

vol uggtif k&tid agde1equi pped with a distilling tube, a
reflu condenser and a receiver, 6,084 g (18 nol) of

. 25°F §38&Rin)RIePRiin 280°C (15
?12u9k’%%q%do¢&ag#ﬁslc acl vve%g %gged. A%?Per heat@ng

om NOT to 220C over 8 hours, the reaction was
m“ﬁ'grforrred at 220C for 115 WO 2007/ 123273

P 2007/ 05 ial kAt i
o SHlesd b, LS B e .,
fgsﬁﬂqﬂqéﬁog%&hm&dl f]éleealec%%clxrp ﬁpaé) %E)et\ﬁ%ldue of the

Interface temperature: 280°C

Ton source temperature: 230°C
Quadrupole temperature- 150°C

Detection mode:  Scan 29 m/s to 350 m/s

Table 1
SP value
P N 5 o) | A Molacular,
Eexanoic [Pantanoic Benzaldehyda|™ - e weight
acid lacid hexannl |pentylforan |Sofemng (mgKOE/g)|of one moll
point ) |
- |Unpuziged |5 o . 197 |0.6x 107 josxt0  fiexwrfLix1e i1 169 882
rosin : 743
- 76.8
Purified |, 107 lo2x 10" Jo2x107  |r4x107|0.7x 107 166 338
rogin 5.1

<Meagurement of SP Value of Acrylic Acid Modified Rosin using

Unpurified Rosin>
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acrylic acid nodified rosin A was 110.4C and the
degree of nodification wth acrylic acid was 100. 5

WA BPHLIREE s Exanple 3) -Synthesis of Acrylic ARETAP2007/059138

Modi fied Rosin 13 In a 10 L volunetric flask equi pped
Wi t lpaa O, 600 ki Pelubdieic Haglehuippabndiinaalistilling tube, a
receiver, 6,084 g (18 nol) of a purified rosin (SP .
) lolf a@if iified, xoeid (SP
refiA Hfidenter %Aﬁpt Angeidd, 533@1% Q1. On oD lolf a0 wapilfie

were a er heating from 160C to 220C over 8

vall 7% 006 Sl 90k (P RuchPS RENRY SR viiro220iEd OARE: hoaltisng

i ation was per med under reduced pressure

rrof} 16055 90 o7 R, g confrbPaTat o SP I s
otgigpate 38 2P0RE e el AeBIRY B4 o ilihe
e S S B B 0,80
A LR RS AN RN

noll of acrylic acid were added. After heating 20_from
acillo B difie@ 28Gimy thatg ihoar saturated &I viadve \gisap S ligeacd

at 220C for 2 hours and distillation was perforned
mddified rosiguedds pnesspurified rosid wia 110d4°6bt ai n an

acrylic acid nodified rosin C. A SP value of the .
<MéEirbindatr G Bihnetadi SPValve ofl Aaglin Aridabatified Boeio

the degree of nodification wth acrylic acid was
us%gﬁ ZRdmydihbesi s Exanple 5) -Synthesis of Acrylic

d Modified Rosin D- 116 WD 2007/ 123273
PCT/ 8§ %093095:?&%%1%1%@ Hask YplipPBd with!d astiltiog nisd a

withadistilTi a reflux condenser and a

el o Fenssr 208 ¢ &%éiv}&i?} 5381 a1 MADUGE bi HEriREl Fosi®RSP

value® 76.8°C) and 72 g (1 mol) of acrylic acid were added. Afier heating

from 160°C to 230°C over 8 hours, it was confirmed that a SP value does
not increase at 230°C and the unreacted acrylic acid and a low boiling
point substance were distilled off under reduced pressure of 5.3 kPa to

obtain an acrylic acid modified rosin. A SP valus of the resulting acrylic

acid modified rosin, that is, a saturated SP value of an acrylic acid

modified rosin using an unpurified rogin was 110.4°C.
(Synthesis Example 2)
-Synthesis of Acrylic Acid Modified Rosin A-

In a 10 L volumetric flask equipped with a distilling tube, a reflux
condenser and a receiver, 6,084 g (18 mol) of a purified rosin (SP value:
76.8°C) and 907.9 g (12.6 mol) of acrylic acid were added. After heating

from. 160°C to 220°C over 8 hours, the reaction was performed at 220°C fox
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val ue: 77.0C) and 907.6 g (12 noh of acrylic acid were

added. After heating from 160C to 220C over 8 hours,
WO 2067/1282%t i on was perforned at 5 250C for 2 h@®GCTEPHHF059138
distillation was perforned under reduced pressure of
2 hourd 4R A Ri1eRGS Weapativdd uadee radaidd prbssurd of 3 kPa
ASP value of the resulting acrylic acid nodified

| dag 1 Gnadidied fossie K eeAP vidds fof ¢hbiresuliing
o lF'\{/Ivl}cl}?'i{:[]ggry .(];11’;%1% was 100. (Synthesis Exanples 6 to 10
d i 6. YBs {RerfAsL thodiRéafion
acrﬁi%ﬁ%%lﬁfog&ég%#gs? %&L%g}%gfgo{% corrpgﬁent shown in
. Jabl e.2, %Ccar lic acid conponent other than
mﬂ‘@ﬁ@ﬂ??ﬂ WARNYdr i de, and an esterifying catalyst
were charged in a 5 liter volunetric four-necked flask
(SYEE]EGF%E)@E‘%H%‘F ni trogen introduci ng tube, a
dewatering tube,. tiLr and.a 15 t hernocoupl e and
'Swhbeﬁiéﬁﬂthgﬁ‘dSMs“gﬁé‘?‘fggﬁ%ﬁ reacti on was
performed under a nitraogen atmsphere . at..230C for 10
Poulo,a Ad. PhlmoTE R ATWRP RSP RB g Fybo, et
8 kPa for one hour. After cooling to 220C . .
conidonset hintli  reciyer, 6084 g8 melToha @urilied resin: (R value:
the reaction was perforned under a normal pressure
76.6401aBd k.5 f20(9.0 nmoD axfracrglic acil weze added: effieohesling
performed at 220C under 20 kPa until the tenperature
frofE PEIPESLALZPY 6Re Shbla)ithe remitidn wasdetrformed at 220°C for
pol yester-based binder resins 1 to 5 and 7 to 9 were
2 h%)ﬁ]?é haai &edna8vatwes berbrara mdel)redbyed pesdsurebf 5.3 kPa
ol yest er - based Bi nder Resin 6 25 An al cohol conponent
' e 2 inCBAC Al SPCOATRR N EheOFdRiltin
to FHEHE 4o plfi¢ alid MRt i ’

I de, and an esterifying
| t = VO / 0, 3
oS4 o A A5 O B0V R4 o i
) [ d with it i ntroduci t ube,
wi qg\é%ﬁiﬁ}?sﬁt a‘?‘e_gl rogen introducing tube, a

“stirrer and a

(Synthesis Example 4)
-Synthesis of Acrylic Acid Modified Rosin C-

In a 10 L volumetric flask equipped with a distilling tube, a reflux
condenser and a receiver, 6,084 g (18 mol) of a purified rosin (SP value:
76.8°C) and 259.4 g (3.6 mol) of acrylic acid were added. After heating
from 160°C to 220°C over 8 hours, the reaction was performed at 220°C for
92 hours and distillation was performed under reduced pressure of 5.3 kPa
to obtain an acrylic acid modified rosin C. A SP value of the resulting
acrylic acid modified rosin C was 91.9°C and the degree of modification
with acrylic acid was 44.9.

(Syntbesis Example b5)

-Synthesis of Acrylic Acid Modified Rosin D-
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t her nocoupl e and the condensati on pol yneri zati on
reaction was perfornmed under a nitrogen atnosphere at
wEBOTLIERTE 10 hours, and then 5 reaction was pdCTAPREGA59138
at 230C under 8 kPa for one hour. After cooling to

180§y  ayal vélvasdidiciainequippaiveitR avdistidling gabe,cnteflux
the tenperature was raised to 210C over 5 hours, and

conHE{isbrf ?.ﬁdf E%EE%{,""B%M%WQB%D%&' o2l O@puifisd +6sikPEP
unti

e tenperature reaches a desired softening

val Oén?gg@ga{d‘%g7$agﬁtmeﬂﬂ oPATEFiDiREE RydiRS A Ad &L WaAfter

e 2-1 Synthesis B,enple No. 6 7 8
heaie o0 168°C 00 2200 VR BAER Sho oA Tyt ShispYlopplod o
250} A0p 2o and dashylghice yas hesfsaad SeF Reced fdpate
of §3155 fo ghiis 5 SFTHEAFR: TOIIRA Tomn D1 44 Th 4l of the
i oy o s B 45100 S e e o
Acrylic sad nodified 603 g - - 4,180 g 402 g 442.2 g -

modifiatiorowiih dexybiepannéwmasAMy| i ¢ acid nodified 603 g
rosin B Acrylic acid nodified 603 g rosin C Acrylic

(SyathosigEhkdmplbs 6 to 1066d I to isin D Dib Itin oxide - -

- - 20 20 - Beterilying Tin( dj octanoate 20 20 20 21 -
SRS Db etat bk dBoestan (it .0 0

37. 3AR6 afeohl OecdBpbnedt &hewmsS 89-Fable 2, a carboxylic acd
component other than trimellitic anhydride, and an esterifying catalyst
were charged in a 5 liter volumetric four-necked flask equipped with a
nitrogen introducing tube, a dewatering tube, a stirrer and a
thermocouple and the condensation polymerization reaction was
performed under a nitrogen atmosphere at 230°C for 10 hours, and then
reaction was performed at 230°C under 8 kPa for one hour. After cooling
to 220°C, trimellitic anhydride shown in Table 2 was charged and the
reaction was performed under a normal pressure (101.3 kPa) for one hour,
and then the reaction was performed at 220°C under 20 kPa until the
temperature reaches a desired softening point, and thus polyestexr-based
binder resins 1 to 5 and 7 to 9 were synthesized.
(Synihesis Example 11)
-Synthesis of Polyester-based Binder Resin 6- '

An aleohol component shown in Table 2, a csfrboxy]ic acid

component other than trimellitic anhydride, and an esterifying catalyst
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in car boxyl I C aci d conponent tuel m O—l/ 35 32 26 20 25
18 8 38 26 yl1 value H 15 10 8 18 18 15 30 12 36 ug
WOIZ007/8232785. 8 114.6 140.8 100.5 108 125. 6 120. PCTA2007/059138
Class trensiticn tamaratne 65.6 62.8 58.5 67.1 582
wed8 cRabfed 0k 53ifer Gilnhwric(Harafecked fhadle eqluppedewitit a
conponent having 4.1 6 7.6 5.4 8.5 6.6 7.5 8.7 14.8

nit¥BL&EE UitroRtialt he>0Q Qiavb@l‘.éelﬁanmbe f iedstiosdrn-and a
unnodified rosin *BPA-P

th%&&ég%{ opyke NGHe?- é’c)nc?en%aﬁbﬁ( Ao Sy iy adRane was
%‘é{%@ﬁyﬁ. i ;ES%EF* o EPE%%‘?E??’QE‘Z‘%?P TDASLepand thon
RRTRT el G SRRSO o, Attercoing
o TR SR fq':p&“zu S5 i g e

performed _at 70C apd water or i .ed b raisin
wasiTaisest 10:21Q°Eheear-R Bours gad e i sRepirmed at
batch 1 including a cyan toner master bat%
210%Bwaider W kbgennslithectempenature zeaches adesiped softening
yellow toner master 10 batch 1 (TB-Y1l) and a_ bl ack
poininendrthuser pilyesterbassd binder rason Guwas spathasiegtn
Toner Master Batch 1 (TB-Cl)] Pol yester-based bi nder
TabtsPil 1 100 parts Cyan pignment (C. I. Pignent Blue
15:3) 100 parts Pure water 50 parts 15 [Fornul ation
of _vagenta lToner Nomtheds HadokMNo.l (TB- M )]
Pol yest er - based bilader 'Tr(aqiglw 1 ;100 ; rtial : ?‘3 ;4
stareped 22V1410(]
fﬁﬁur BPT‘;gzmm S ?ﬁg Iguﬁ)dggggg‘ 2975 24%6'; %ﬁsﬂﬁg 2205 ¢ (2100 ¢ {2100 ¢ |
component |BPA-EQ* 4875 ¢ [487.5 g|487.6 ¢ )— —_ — 8775 g |487.6 g |4B7.6 &

Terephthalicacid (8715 & |8715¢[8705 g|747 ¢ 415 |61425[R06.4¢ |8TLE (8705
Trimellitic snhydride |1dd¢ (144g |144g [384g 192g |—  [2496gl1d4p |44

Fumaric acid — SR S N T 8 T
{Tapurified rosin® — — - - — — — G60g |
Carboxylic |Acrylic acsd modified| &8 |- _ 402 |1809 g 402 g (4422 g |- -
acd osm A

component |Acrylic acid mudiﬁedq_
rosin B
Actylic acd modified|
raain C
Acrylic acid modified]
rosin D
Dibutyltnoxide = = = = 1= [20g I20g = -
Rstorifying [Tip0D dioctunoate [20¢  [20g [p0g leig = = - l20g I20g
catalyst mmum — - — —

diisopropylate — — — — 30g

ity Iy

—_ —_ — — — — 603g |-

Content (wi9%) of rosin
in carboxzylic acd component

Arid value (m%oﬂfg i a2 26 20 26 18 8 38 26
Hydroxyl value HJ, 15 10 ] 18 18 15 30 12 86
Softening point 1205 (115.8 |114.6 |140.8 {100.5 (108 126.6 |120.1 [110.4
Fass transition temperatore 6h.6 g2a |pas |87.1 |32 |6B2 |60.B &l 5.6

Content (25) of low molacular

weight eomponent having 4.1 & 7.6 54 |85 8.8 7.5 a7 148
molecular weight of 500 or lecs

37.3 873 [373 |26.2 [80.6 |20.6 278 |373 |and

*[npurified rosin: unmodified rosin

*BPA-PO: polyoxypropylene(2.2)-2,2-bis(4-hydroxyphenyl)propane
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Pure water 50 parts [Formulation oYell ow Toner Master
Batch 1 (TB-Y1)] 20 Pol yester-based binder resin 1 100
parts Yellow pignment (C 1. Pignent Yellow 180) 100

parts Pure water 50 parts [Fornulation of Black Toner
Master Batch 1 (TB-Y,1)1 Polyester-based binder resin
RRAEPar pslydryBiadéneR@e)2-His@r hpdrddyphbhy kP pamict s
Pure water 50 parts 119 (Preparation Exanples 2 to 9)

(FRepRaitadd ERapfpldajter Batches 2 to 9 In the sane
manner as in Prepar atl on Exanple 1, except that the

% Eﬁ@fa & fesin 1 was replaced by
I ester ase 5reS|ns 2 to 9 in Preparation
Exai‘?‘é'fbﬁlﬁﬂﬁ%%t 1{:}96‘8? Tal Gt “epafioqlflofd iy dsiabased

e . ch32t09 BYZt TB- Y9 ta toner
bE FosiBr e P o e i ui*@%}*%ﬁ%“&ﬂ&@ﬁ ratio) of
foner master 2.to 9 (TB- TB- K9 shown i n
Fdil)-@ andiden E@i&ﬂlr@e bR Flzéizrﬁé g was performed
PCT/ JP2007/ 059138 Tabl e 3_Binder resin Pignent Pure
Ftof A amdowater WA vaperised &y raishee the ailler Asmperature to
Pi gment Anount anmount (parts by (Parts (parts nane
1R(EE) tonabiainmy mactdr bytobat dircludame BReYGn Bimatemasteyi atth 1
100 C.LPi ent blue 15:3 100 50
(TB-C1), a magenta toner master batch 1 (TB-M1), a yellow toner master

batch 1 (TRB-Y1) and a black toner master batch 1 (TB-K1).

[Formulation of Cyan Toner Master Batch 1 (TB-C1)]

Polyester-based binder resin 1 100 parts
Cyan pigment (C.I. Pigment Blue 15:3) 100 parts
Pure water 50 parts

[Formulation of Magenta Toner Master Batch 1 (TB-M1)]
Polyester-based binder resin 1 100 parts
Magenta pigment (C.I. Pigment Red 122) 100 paris

Pure water H0 parts
[Formulation of Yellow Toner Master Batch 1 (TB-Y1)]
Polyester-based binder resin 1 100 parts
Yellow pigment (C.I. Pigment Yellow 180) 100 parts

Pure water 50 parts

[Formulation of Black Toner Master Batch 1 (TB-K1)]

Polyester-based binder resin 1 100 parts
Black pigment (carbon black) 100 parts
Pure water 50 parts
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Master Ms nta TB-ML Binder resin 1 100 C1Pi tred 122
100 50 batch 1 Yellow TB-Y1l Binder nein 1 100
C.l1,Piment yellow 180 100 50 Black TB-SI Binder resin
1 100 Carbon black 100 50 an TB-C2 Binder nein 2 100

I Yi gment bine 15:8 100 50 Water Magenta TB- M2 Bi nder
Rreiparation@Expmplesghtn®) red 122 100 50 batch 2 Yel | ow
TB-Y2 Binder resin 2 100 C I.Pireent yellow 180 100 50
HPeplarTBorf Blaster Bu@ehe£22 16@- Car bon bl ack 100 50 an
TB-CS Binder resin 3 100 CSPi ent blue 15:3 100 50
Mast er [rhelidsBinBdeanfBt As 3n FAQp&rdtiing E&ﬁhgﬂ@ d, 32eptQBat the
50 batch 3 Mbgen TB-Ma Yel |l ow TE-Y3 Binder resin a

eGick-HrisERNbinYRk | Qi 80 w20 KBBR8 bi

pOoStel IRIA TR | il 0 0 flacl 4 AR B LA binder

B85 oy 00, PonglRd 4600 oo
S 0T Y108 T o e
Bt e S T, e e e o

Pigpent . red 122 100 50 Yell ow TB-Y5 Bi nder
PN cio B M sad cglarkomesomastsmsbataeach WESKEBK2 to
Bi nder resin 5 100 Carbon black 100 50 CS an TB-CS
BBrG8} shewnandabde 3cvereprapemedbl ue 153 100 50 Mafltez
Magenta TB-M Binder resin 6 100 C. |I.Pigneat red 122
100 50 batch 6 Yellow TB-Y6 Binder resin 6 100
C.I.Pinment yellow 180 100 50 Flack TB-K6 Bi nder resin
6 100 Carbon black 100 50
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an TB-C7 Binder resin 7 100 C. LPi ent blue 15:3 100 50
be e 7 Magenta TB-M/ Binder resin 7 100 C LPignent red
wolar/10607350 tch Yel l ow TB- Y7 Binder resin 7 FO/JP2007/059138
C.LPinment yellow 180 100 50 Flack TS-1C7 Binder resin
Tabld @0 Carbon bl ack 100 50 Cyan. TB-CS Binder resin 8
100 C. LPi ent blue 15:3 100 50 Masts Magenta TB- M8
Binder resin 8 100 C L Bj ghent red 122 100 .50 _hatch 8

Yel | ow TB- YS Bi ider E}éﬁﬁi;a ™8 10 C. LPi EJE‘FE;'j el | ow |8@&==

100 50 Bl aCk T \J |™ /BN R AV | T TTCAT, T 8 1CC LELAYA] A
50 an TB-C9 Bi {dbpdenem B 0. 1- piewemsnt t|ﬁ?“§;ft'“>3(pm"
100 50 Master pat cA™9® gahai=A |TB- MPBEnder |meshdd| By mass)

TETRECL ¢ (Bindérrrestd ) Oldo  Yeldl et Brusy 15:31| 10@ T 50
3|Mﬂiaztre9¢ei | owmn 1 [c kiod B} KOso
Qnso

50
150
ongy
) T
O thon hIgkd 1] 100 7|~ 50
%@ PRL153] TTfc] &0
TNERY. COf, LI},
SHrigmmmt red 27 yd 50
tdlmme_mﬁ%3ﬂ __1tneh 50
i 200 50
1C.LEjrment ﬂag;F;ﬁu o Hhy 50
b”FﬂP%? P MAgcRE tAte § MiGerodd) . dob d.1) c.OMghedletlef S Iibs €l 50
i et oh
Pne FYallow -V uder rogin 4 i ent vellow 130 L 100 850
cke K4 | Bmderrosin 4 100 Carbon black 100 50
_Cyen | TB-C5 | Binderresin5y 100 | CLPigmentblue 15:3] 100 50
hf;‘;‘*; Magenta| TB-M5 | Binderresins} 100 | ClPigmentreaizz | 100 50
Yollow | TE-Y5 | BinderresinG| 100 | CIPiment vellow 180] 100 50
Black | TB-K6 | Binderresin5| 100 Carbon black 100 50
Cyan | TB-C6 | Binderreain6] 100 | C.IPigment blue 16:3] 100 50
bﬁ"&f Magentn| TEM6 | Binderresiné] 100 | CLPigmentred122 | 100 50
Yeliow | TB-Y6 | Rinderresin8] 100 | CIPiment yellow 180] 100 50
Black | TB-E6 | Binder resinG] 100 Carbon black 100 50
Cyan | TB-C7 | Binderresin7] 100 | C.LPigment blue 15:3| 100 50
bﬁﬁ? Mapenta { TEB-MT EBinder resin 7 tao CLPgment rad 122 100 50
Yollow | TR-Y7 | Binderresin7] 100 | CLFimentvelow 180] 100 50
Black | TB-K7 | Binderresin7] 100 Carbon black 100 50
‘ CE TB-CB Pinder resin & 100 C.LPigment blue 16:3 100 &0
hﬁ“’; Mapenta| TBE-M& | Binderresing| 100 CLPigmentzed 122 | 100 50
Yallow | TR-YS Binder regin 8§ 108 C.LPiment vellow 180 100 &0
Black | TB-BR | Binderresing] 100 Carbon black 100 50
Cyan | TB-CH Binder resin 9 100 C.LPigment blue 15:3 100 &0
memhma Magenta| TB-M9 | Binderrasin9} 100 C1Pigment red 122 100 50
Yellow | TB-Y9 | Bindarvesin9] 100 | C.IPimentyeliow180] 100 50
Black | TE-E9 | Binderresm9| 100 Carhon black 100 50

(Preparation Example 10)

5 <Preparation of Toner 1>
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Co., Ltd., MDS-1) to obtain toner base particles

havi ng a wei ght average particle size of 7 I xm Then,
100 parts by nmass of toner base particles and 1.0

parts by mass of colloidal silica (H 2000,

manuf actured by Cariant Co., Ltd.) were 15 m xed

usi ng I shepbBowing mhonadd a Borerc Yamclodiey d.cypy®ner 1, a
Toner Formul ation 11 Pol yester-based binder resin 1

#HAdehod tendy R FOleK toBst Bandad Biack Ko]i@r@' wad Prijfred.

Char ge control agent (manufactured by Oient Chem cal
]m&g%}ﬁﬁl&ﬁof %QnTcﬁxe%“])— 20 1 part Ester wax (acid
val ue = g, wel ght aver age nol ecul ar wei ght =

é a?nce)Z)rSr%(gcr?gra{]”E toh ﬁﬁ?ﬁ q%n%ﬁ{ p%g%)gr .1;%6989]11 c{"]’%(}nents
Frr Rreiin ke A swﬁ%%wég%@%%ea%ﬁ%mwﬂ
MabHTERY e 1ol oot Baeny "Rageded: uding: 4 twims screw

prepared [ Magenta Toner_Fornul ation 11 Pol yester-based
extrader aamifactioedphy  Beegmh Joorneratinnr -30). paThen,1 the
(TB-ML) 18 parts 5 Charge control agent (manufactured
kyedtldde mutheer wab findlystgrowsd uFDg a Budrsdnipgjet grinder
Ester wax (acid value = 5ng KOH g, wei ght average

(Frleged, amasrifgtitared byGMppSan&mﬁi@ pRifal i ©f, oktd.) and
Yel |l ow Toner 1 10 In the sane manner as in the met hod
dlassificd RREhE En i ABldseiTRIr (lnanufactured by Nippon Pneumatic Mfg,
Co., Ltd., MDS-I) to obtain toner base particles having a weight average
particle size of 7 pm.

Then, 100 parts by mass of toner base particles and 1.0 parts by
mass of colloidal silica (H-2000, manufactured by Clariant Co., Ltd.) were
mixed using & sample mill to obtain a cyan toner 1.
[Cyan Toner Formulation 11
Polyester-based binder resin 1 100 parts
Cyan toner master batch 1 (TB-C1) 20 parte Charge control
agent (manufactured by Orient Chemical Industries, LTD., E-84)

1 part

Ester wax (acid value = 6 gm KOH/g, weight average molecular weight =
1,600) 5 parts
-Preparation of Magenta Toner 1-

In the same manner as in the method for preparing cyan toner 1,

except that the cyan toner formulation 1 was replaced by the following

magenta toner formulation 1 in the method for preparing a cyan toner 1,
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except that the cyan toner fornulation 1 was repl aced
by the following vyellowtoner fornmulation 1 in the
WhOReH2Tor preparing a cyan toner 1, a yel |l RUTIMeN7/059138
was prepared. [Yellow Toner Formulation 11 15
a nioRbartatonebdswds pretaedresin 1 100 parts Yel l ow toner
mast er batch 1(TB-Y1l) 20 parts Charge control agent

MWMWFMM&I?N Chem cal Industries, LTD.,
-84) 1 part Ester wax (acid value = 5ng KOH g, wei ght

PoR%EEAN 0 Hin! ?%?aciﬂht = 20 1,600) 516@phsts

“Preparation o Toner 1 In the sane hanner as in

BT R LR 1 g
ColPeb R0 aBAAE b B EH) B Gyl TR £,

epared. [Black Toner, Formul ation 1] 123

E"%I yest er - based bi ndelt P& n 1 100 parts Bl ack toner
master batch 1 (TB-Kl parts_Charge control agent.

ES%W&F:;@M welugy= ém%kfgﬁﬁ% T eIght ayerags F@ cylgpweight =
E-84) 1 part 5 Ester wax (acid val ue = 5xag KCH g,

1,608 ght average nol ecul ar weifgarts 1, 600) 5 parts
(Preparation Exanples 11 to 18) -Preparation of

-Prepaeatiofl df XellownTardee Eame manner as in Preparation
Exanpl e 10, except that 10 the pol yester-based bi nder
r esi In thaaanecplanted dsyinpiieymethod Darsprbpairnue cyan tenersl,
2 to 9 and the nmaster batch 1 was replaced by naster

oxbiptceg thd éysh toner formulation 1 was replaced by the following

yellow toner formulation 1 in the method for preparing a cyan toner 1,a

yellow toner 1 was prepared.

[Yellow Toner Formulation 1]
Polyester-based binder resin 1 100 parts
Yellow toner master batch 1 (TB-Y1) 20 parts

Charge control agent (manufactured by Orient Chemical Industries, LTD.,
E-84) 1 part

Ester wax (acid value = 5mg KOI-IIIg, weight average molecular weight =
1,600) ~ Bparts

-Preparation of Black Toner 1-

In the same manner as in tﬁe method for preparing cyan toner 1,
except that the cyan toner formulation 1 was replaced by the following
black toner formulation 1 in the method for preparing a cyan toner 1, a
biack toner 1 was prepared.

[Black Toner Formulation 1]
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in Preparation Exanple 1.0, toners 2 to 9 including

cyan toners 2 to 9, yellowtoners 2 to 9, nagenta
toners 2 to 9 and black toners 2 to 9 shown in Table
4 were prepared. 124 WO 2007/123273 PCT/ JP2007/ 059138
Tabl e 4 Master batch Charge control Binder farnuation
Fotyastenr baseddjoder WesinFbr nmul ati on  f or mul X0 partsBi nder
Amount Mast er Anount Charge Anmount Anmpunt (parts
Black soreonnesler (hpach 3 («EQYarts na@pabys mass) batch
by mass) agent by mass) by mass) an Binder Resin 1
mﬁrgﬁﬂ&trapa@ﬂﬂ,«nialﬁﬂaﬁtum%ﬁdfmrCKémﬂ:aB[ﬂ&‘&étnes LTD.,
Resin 1 100 TB-M 18 E-84 1 Ester Wx 5 1 Yel

B-gger Resin 1 100 TB YL 20E-84 1 Ester Wax 5 BI ack
Bi nder Resin 1 100 TB-K1 16 E-84 1 Ester Wx 5 Cyan

EeReithafIoti vath: Sl KoL Wietehs bybRlad BGTE? bidht =
E d w Bi nder Resin 2 100 TB-Y¥2 29 2-84 A Ester Wax 5
1'ack Binder Resin 2 100 TB-KZ2PE“E-84 1 Bator Wax 5

Bi nder sin .S 100 TB.CS 20 E84 | Ester Wax 5 Toner
% ﬁ%%l%llﬁg@ﬁﬂlﬂﬁiﬁ@%?o TB-M3 18 E-84 1 Ester Wax 5
ow Bi ndi; Resin 3 100 TB-Y3 20 E-94 1 Ester Wax 5
@iﬂ?a@ﬂ%nﬂ RaBers 3120 TB-K3 16 E-84 1 Ester Wax 5
Cyan Binder Resin 4 100 TB-C4 20 E-84 1 Ester Wax 5
Toner Watensans npgmeReas in L reparaionExtanledd0,l eRmperthat
Wax 6 4 Yellow Binder Resin 4 100 TB-Y4 20 E-84 1
Hut polyvierPased binder resin 1 was replaced by polyester-based binder

resins 2 to 9 and the master batch 1 was replaced by master batches 2 to 9
in Preparation Example 10, toners 2 to 9 including cyan toners 2 to 9,
yellow toners 2 to 9, magenta toners 2 to 9 and black toners 2 to 9 shown

in. Table 4 were prepared.
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Bl ack Binder Resin 4 100 TB-E44 16 E84 1 Eater Wax 5
Cyan Binder Resin 5 100 TB-C5 20 E-84 1 Ester Wax 5
WOTWNE12308gent a Bi nder Resin 5 100 TB- Mo 18 E- SLTUPENI@FI138
Wax 5 5 Yellow Binder Resin 5 100 TB-Y6 20 E-84 1
Takdd ar Wx S Black Binder Resin 5 100 TB-K5 16 E-84 1
Ester Wax 5 Cyan Binder Resin 6 100 TB-C6 20 E-84 |

Ester Wy 5 Toner Magentla Bipndet: Repidhaed@81)TB- MB 18
B-84 1 Eqt erBinigsdemuatin vd| | quvaipder | Res#tit 6 Hboﬁr@mﬂaﬁm
20 E-84 ] ' | R 100 TR ke
16 E84 1 |])Ester wa}l Anon Bi hAd@buntRShige| AmdB] TB- C7| 28unt
E-84 1 Efter¥#x 3 Temer] WEFAMt @arBi helesol|Resisn| 7wa00| (Panis
TB- M 18|E- 8471 E4temasdx Tovvtesisd bewei[wdeed|Resi n [py mass)
TOP ™ Uhan) | Beaber Bashid) L 1600 97 THEX | © 20 4 T TTYETIEGE W] 7 &
ror P M Entd ThindS REGO  1106-5 | OTB-M¥) T4 T TTUCT| RRE W O 5
10p ﬁ_ﬁ%%ﬁiﬁ Ror Reslii) T 1061 47 TOPAK | D 2hONE EaVHJENt o 1 5
Repi Be® 1BRdet BeshB || G0k QATHRL$1 €16 VX 1 Ye|EbtWax) &
Bi [ cvecRd Biayfes Bes o Yd_mpoL) g0l torf3
oo h Mawntz { BRdT Becla2 | 1 G106 dATBMEL 25 [Ovan (5 5
Reli {Binder Besing [0 poe_ A TRYAL a0\ g-8e | T3 JEstenWex] 5
- inder Resincg| oo JorRitp) jtoc b igme Lot g Tigmrpter S |
Bi 15 i A9 d THCa) 4 20 K %_i( Epjer] 5
Tomjr I o %0 _J EE' o3 o 84 AL:‘W ax 5
3 ow . Fesip 100 1 TBYS | —26_") EB4 1 )EsterWax|] &
® E Bidde Reana] ©' 100 ©']' FB-REY VS [TRER]° O YRstr W] T 5
EVHI BaLCqe 108 OF cLY gl T RadlfU YUYReth e TS
ol O MWD YD Tod| 110 T JSIH-MS { T8 _SGWE |1 1 TBLe: Wax| &
T MVET BinderRalaUl | N QT TBFONEr 20l Of age | Sl AD! |EstkWwax]] W
, sarl_QIBask Fﬁ:&r&_ﬂ@remu oy -Eecingsd pEab Jearn |EaaNax) N 5
an \Bin@0Betib 5P 3200 [PCIH-GPPO0M/ 0b8B83 1 _|Ester Wax| 5
Toner |LM2genta [ Binder Rasin 5] 100 |} TB-M5 18 E-84 1 |EsterWax| 5
5 { Yellow |BinderResinb| 100 TB-Y5 20 E-84 1 |BsterWax| &
Black | Binder Resin5] 100 TB-K5 16 E-84 1 [BotorWaxl &
Cyan | Binder Resin 6] 100 TB-C6 20 E-84 1 |EsterWax| 5
Toper Magentn | Binder Rasin 6 100 TB-MG 18 E-84 1 Ester Wax 5
6 Yellow | Binder Rosin 8 100 TR-Y6 20 E-84 1 Eater Wax 5
Black | Rinder Rasin@&) 100 TB-K& 16 E-84 1 |EsterWaz| 5
Cyan | Binder Resin 7] 100 TB-C7 20 | E8d 1 |EaterWax] &
Poner| Marenta |Binder Resin 7{ 100 | TB-M7 15 E-84 1 |Esterwax| &
7 | Yelow {Binder Resin 7] 100 TR-Y7 20 E-84 1 |Esterwax| 5
Black ) Binder Rasin 7] 100 TR-R7 16 -84 1 |EsterWaz] 5
Cvan | Binder Rasin8| 100 TB-CB 20 E-84 1 |EsterWaz| 5
Tonar Magenta | Binder Rasin 8 100 TR-MS 15 E-84 1 Estar Wax| 5
g {_Yellow |BinderResing] 100 TB-Y8 20 | E-84 1 fEoterWax] &
Binder Besin 8 100 TR-E& 16 E-84 1 JEster Wax b
Cvan | Binder Resin 8] 100 TR-C9 20 | B84 1 |EsterWax] 5
Poner I agenta | Binder Rasin 9 100 TE-M2 18 E-84 1 Ester Wax! 5
9 Yellow | Binder Ragin 9 100 TB-Y9 20 E-84 1 Ester Wax 5]
Black | Binder Resin 9] 100 TB-KS 16 | B84 1 JEstarWax] &

-Evaluation of Toner Performance-

Toners 1 to 9 were evaluated for their storage stability and odor in
the following manner. The results are shown in Table 5.
<Method for Evaluation of Toner Storage Stability>

Two samples were prepared by placing 4 g of each toner in an
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openi ng type cylindrical container having a di aneter
of 5 cmand a height of 2 cm One sanple was all owed
WQWIELIHFAD® under an environnment of a tenperat RCT/BRO0LHEIIS
and a relative humdity of 60% while the other
opeainy Bpeayliadirivad dohinineémhavingoe dian etervofroamendid athedoht
tenperature of 5 55C and a relative humdity of 60%
of Bo¢m7/ 2 Oipissmph wels sllewdd g, sthhd ub@d¥ ahNsivironment of a
containing the toner was slightly shaked and it was

tethpakiiuk¥ ofoBFE WW wWhellheive %u&q&t?gar 809, i whilef tﬂeh 8ther

toner occur. Then, storage stability was eval uated

a.l?:%qé’ R SsRed 6 sft%ﬂi%ﬂh% ﬁ(%ln‘%ﬁtohﬁi‘eﬂ bf §"tbfhperature of

valuation Criteria toner particle

R y@ﬁu%%%wgﬁee% b2 405,80 305 staBaidl the

toner par € agdgredgati on was O served

oot oni e, HEA SouRe s el ehaltd SATaF el auany

40C, .a istinct, toner aggr |on was observe

ﬂb%%edl‘gﬂﬁqma ar, P pERERALICTGF g@%t PBSE %%bﬁé?%&%orage
at 40C and 55C. _ Method for Eval uation of Qdor of

Stahﬂte& wﬂ@@valwteé@@ﬁmﬂhﬁsfto\khg following evalaation miienia.

cup and the al um numcup was allowed to stand on a
[Evieluagion: @riterdakd to 150C for 30 minutes, and then

odor generated fromthe toner was evaluated on the 20
Al f V¢ comargpatizlel aggregationt was absdred| hodhiadd00C 4md H5a1C.

A: No odor B: Al nost no odor C. Faint odor; no
B pi¥s ttoner partidle ergzre@atioh vwhis ohgeryddraf I3UIrpheseder eothe

and Conparative Exanple 1) 126 - ---------- ------
toner particles were aggregated at 55°C.

C: Some aggregated toner particles were observed at 40°C, and distinct
toner aggregation was observed at 556°C.
D:  Digtinet foner aggregation was observed both at 40°C and 55°C.

<Method for Evaluation of Odor of Toner>

20 g of each toner was placed in an aluminum cup and the
aluminum cup was allowed to stand on a hot plate heated to 150°C for 30
minutes, and then odor generated from the toner was evaluated on the
following evaluation criteria.

[Evaluation Criterial

A No odor

B:  Almost no odor

C: Faint odor; no practical problems
D: Strong odor

(Examples 1 to 8 and Comparative Example 1)
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Eval uation of Inage The toners 1 to 9 thus prepared
WORPELEEr ged in an inmage form ng apparatus RCTHEMNSTNEPISE

Fig. 20 and an image was forned, and then various

-FoRBlftfiBAE EvalRiigoR vllmaiged. The results are shown in
Table 5. 5 <l mage Form ng Apparatus A> An i nage

for @mﬁgmaﬁ%@m@ﬁ@ﬁma W1 ch&@gé& i ahdprkem foymdng
ge r

I ma orm ng apparatus of a direct ansferring
$ el hod sybtlesn variou
nif R MR uf T et SEORMA wES TN vanous
transferring systemsa 1€8
pextiBRnEHe WGk SYAuREY * TREFPRIE AR BIcRETAMbIED.
form a ratus, A shown in Fig. 20, a contact type
5 <Image P%@’%gggﬂ’gﬁr%@%‘i%m in Fig- 1 is used as a
charging unit 310. A onhe-c oneni devel opin
appaABimagadorRERg ApPRAFAS & § S % B mdep fype
unit 324 and this processor enployed a clea e&%ess
imsge faaming apppantus offa dizest anserring sxsteR, HUEh ATploys
belt type fixing device as shown_in Fig. 9is )
corsnpt chargiag systemi, ry onefcongpaentddevalapingy syfiere i (direct
enpl oys a hal ogen Ianp as a heat source of a_heatjng
tramefdreing kysibirg. a 2leanerhessneyatem af8dtan doterpgl deating belt
conveyance belt. Regarding image formng el ement 341

10  fixiry §emrage forning 20 apparatus A shown in Fig. 20,
a charging unit 310, an exposing unit 323, a

devel, PP in i fordddediifbaaths AW ROFURNIA0, Adontaet type

provi ded around a photoconductor drum 321. Wile the

oA hR ol S it B Bl 1, olred RO chatgmoualemROl A

‘ectrostatic inmge

onE S ERSHF e, AR AT Bk, IR0 181 0o
IR N RS IM T T  e
15 capable of recovering the residual toner. A belt type fixing device as
shown in Fig. 9 is employed as a fixing unit 327 and this fixing device
employs a halogen lamp as a heat source of a heating roller. In Fig. 20,

the numeral 330 denotes a conveyance belt.
Regarding image forming element 341 in the image forming
20 apparatus A shown in Fig. 20, a charging unit 310, an exposing unit 323,
a developing unit 324 and a transferring unit 325 are provided around a
photoconductor drum 321. While the photoconductor drum 321 m the
imape forming element 341 rotates, a latent electrostatic image
corresponding to an exposed image is formed on the surface of the
25 photoconductor drum through charge by the charging unit 310 and

exposure by the exposing unit 323. This latent electrostatic image is
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-------------------- WO 2007/ 123273 PCT/ JP2007/ 059138
devel oped with a yellow toner by the devel oping unit
WIM7AB¥2T3rm a  visual i zed i mage on the phot o RETARE0G/059138
drum 321 by the yellow toner. This visualized inage
developedneithr 4 egkllont doner dgothendevaloping 828 324t be form. a
transferring unit 325, and then the toner left on the
visRANLOE ABfiset 6 tHe Wwhdod@idicor drave 32 by theeyellow toner.
devel oping unit 324. Simlarly, a visualized inmage of

Thi: PRUGHEE] AREE is Brdnelrrettitoa) feRrliCincdiner 326 by the

superposed on~ the recordi ng medi um 326 by each of

tran 3R f%g@gggtﬁﬁ%ﬁgﬁﬁﬁ ondf &ft 6ﬂ¢h§3ﬂm§6\%ﬂdﬁt&0&ﬁhﬂ

I mage e recording nedium 326 is fixed by
32 i ST oAeEk by, PO RE Gtk e 0T SERIEHTA. yisualized
imggh HER ToRESR B RPBR A arer BPoa e bR iRdferbsad on
the rerRs e TRHEND Sap WLABFD OF PaEe BRFEIFEear 312, 043
i S o e g s oo

fixation tenperature nmeans the fixing unit's

by taehpiegmuit 28t whi ch an i nage density of 70% or nore
is ensured after rubbing the resulting fixed imge

<Lwiwieln Ianitof FisatdnBemperdnireeri a] 20 A- Lower linmit is
| ower than 135C. B: Lower limt is 135C or higher and

| oneUsihiathel #hige foznlidgeapparaitts iAs abjddmenthivah perforthed
| oner than 155C. D: Lower limt is higher than 155C
so ThfdesdR®@irhhye i orMdd ohes Beick transfgmperdcopyingt feper

presence or absence of change of color tone (hue)

«<188YS M R AR rOY THRH INB SBR foohl TWok 9 L.041D thy MRIB16piARIE.0£0.05

mg/em? of toner, and a temperature of a fixing unit was changed, and then
a lower limit of fixation temperature was measured. The lower limit of
figation temperature means the fixing unit’s temperature at which an
image density of 70% or more is ensured after rubbing the resulting fixed
image with a pat.
[Evaluation Criterial
A: Lower limit is lower than 135°C.
B: Lower limit is 135°C or higher and lower than 145°C.
(: Lower limit is 145°C or higher and lower than 155°C.
D: Lower limit is higher than 155°C.
<Image Quality>

With respect to image quality, the presence or absence of change of

color tone (hue) caused by an output image, background smear, image
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128 WD 2007/ 123273 PCT/ JP2007/ 059138 density, change,

and blurring were eval uated. The presence of abnor mal
WO RBYR3WEs vi sual |y checked for inmage quality PCT/JP2007/059138
eval uati on based on the follow ng three-rank

dessity, ehiange | dvd bhatring were esaludted. AThipresenpe of abnormal
abnormal ity was observed; good. B: Very slight

imdbé wae Ry bbeckedrigeidagsigualitydevainitjon ipabednenrthe
was observed, but it is practically satisfactory under

fol RwitB\hir QiR Ak cpftefia, NOr mal tenperature and humdity.
D. Distinct change in color tone and inmage density,

A PRGKEL 10 snmear were clearly observed, and it
[E?E[sl gr act((lg%a y unsatisfactory. <Stability with Tines

Af ' . 0.4 . t f 35% i
A: o NG RUhbleeD S SRR B S e Tor i ng.
; . Lid i .
B: SRy et uBePty fy HRG e B hod bfBith  3tar
wabrbgerIadh Bt et It PERCH AL ARG GF A S57 ARPRER of 2
conpl eti on of running, _and the change in inmage
noq@;?twpm%amd&w@m he fol | owi ng tbree-rank

criteria. [Evaluation Criteria] 20 A Little change
D:welistinst rohsgigahn colsaptanien gndntmase iemisity, emde baelgzroznd

t he begi nning of running with that observed at the
sreareRi deardy observeidngnddhis poudicaliygesatigfactpryas

mai nt ai ned. C. Change was observed when conpari ng
<Stakdity Gidth Misheobser ved at the begi nning of running

with that observed at the conpletion of running; but

25 t petedichipftiag S0p000Mrh Ak chiriRcsTePBo% tnagy akea Auring
Large change was observed when conparing imge quality
ruflif§¥ WEthe the above image forming apparatus A, a solid image was
output on a 6000 paper sheet manufactured by Ricoh Company, Lid.
Image quality was observed at the time of outputting several image
charts after the beginning of running and the completion of running, and
the change in image quality was evaluated on the following three-rank

criteria.

[Evaluation Criterial

A: Little change was observed when comparing image guality observed
at the beginning of running with that observed at the completion of
running, and good image quality was maintained.

C: Change was observed when comparing image quality observed at the
beginning of running with that observed at the completion of running; but
the difference was within an acceptable level.

D: Large change was observed when comparing image quality observed
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129 at the beginning of running with that observed at

the conpletion of running, but the difference was not

within an acceptable | evel. <Overall Ranker The

results of various types of toner perfornmance were

generally 5 evaluated on the followng criteria. B:

SBodte hegtnantg ofil tunragi withe thiy obeswled BE.the completion of

Practically unsatisfactory level Table 5 Lower limt

Ainding! Bethdaerbaténie ddtithed ahRaep Abididviel Y

Overfill Tonor No_ stability apparatus No 4Y

&@qg@glggldhg}qual ity with tinme rank Ex. | Tonor 1 A A
AAAB Ex.2 Tonor2 ri AAAAAB Ex. 3 Tonor3 B

A A B .
2 5 BBt DeaPhefof i fofbofugfls wayd Yoty
Tonar Ex. 8 Tonor 8 CCAAAAC
ri Tdiﬂn%erg%w@gﬁrﬁeﬂas BCD Ex. (Exanples 9 to
d ,Conparative Exanple 2) -Preparation of Carrier
@fng to the followi ng coat material fornulation,

component s .
G Practically satisfactory level

D Practically unsatisfactory level

Table &
s Lower limit of]
torage Image forming Gxation Image | Btability | Ovorall
T No. o1s

opar =0 stability Qdor apparatus No | remperature | auality | with time | rank

Ex. 1 Tonore 1 A A A A A, A B
Ex. 2 Tonor 2 £ A A A A A B
Fx 3 Tonor 3 B A A B A A B
K. 4 Tarngor 4 A A A A B B B
Ex. 5 Tonor 5 B A A A A A B
"Ex. § Tonor & B A A A A A B
Ex. 7 Tonox 7 B A A A A A B
¥x. 8 | Tonors C C A A A A C

Com.,

Ex. 1 Tonor 9 D I A B B c D

(Examples 9 to 16 and Comparative Example 2)
-Preparation of Carrier-

According to the following coat material formulation, components
were dispersed by a stirrer for 10 minutes to prepare a coating solution
and this coating solution and 5,000 parts by mass of a core material
(CuZn fervite particles, weight average particle size = 35 nm) were
charged in a coating device for coating while forming a spinning stream,
mcluding a fluidized bed, and a rotary bottom plate disc and a stirring
blade disc arranged in the fluidized bed, and then the coating solution

was coated on a core wmaterial. The resulting coated core material was
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were dispersed by a stirrer for 10 mnutes to prepare

a coating solution 15 and this coating solution and
WOB000R3Ert s by mass of a core material (Cu- ZRCTIPRGOT/@59138

particles, weight average particle size = 35 Jim)

ba]é@d €n aﬁr@é&ﬁﬂ: futndcs QBR60W V2 BoutHto HRAArdG Miirics.

formng a spinni ng stream including a fluidized bed,
C &itiod & 0o 1Bk disc and a stirring blade
[ %ﬁgg arrange e f|ﬁEJI3dI zed bed, and then the

ing soluti on 20 was coaly e core material. The
Toﬁ%gltﬁltl ng coated core mat er i g’ﬁ vvasg 130 WO 2007/ 123273

Sﬂi’?c@’e‘%%%?ﬁ) (REMC pat iR §Yc]§'li"??’c(§?m%nf§?§ﬁ%% Siftbap, Co-
Co Va 450 Si
Lt&m% @ ﬁaﬁt}&#ﬁ{ié@m“e”e Corning Toray Silicon

Co., 5 Ltd., nonvolatile c%hent: 50% by nass) 450
parts Am nosil ane (SH6020 J¥@&ES ur ed by Dow Cor ni ng
I bray Silicon Co. d.) 10 parts Carbon bl ack 10
ng §SHB02Ba mm@fﬁcwem Enwp Srrrinpdbeay Sikicom £9-,
of 5% by mass of the toners 1 to 9 thus obtai ned and
Ltd¥% by ~mass of Xhpamarrier thus obtai ned were mi xed
using a tubular m xer (manufactured by Wlly A
Cabboh blaok AG Mascbi nenf abri k10fRiksfor 5 mnminutes to
prepare two-conponent developers 1 to 9. 15 -Fornmation

Pﬁﬁu@:&M@hMWC@ﬁgﬂoﬁﬂgﬁD@ﬁl&m—conponent devel opers 1
to 9 thus prepared were charged 1in an inmage form ng

appapabhiof ﬁwaw&hdsrbﬂqm toRbr@ N dodN R IR VRS aﬁargmd by
and then stability with time was evaluated. In the

aégarrpl S ga‘ztr q% 5}%[{@%&%41-& kel HsiHERAANINE mizer
(mapufactured by Willy A. Bachofen AG Maschinenfabrik, T2F) for 5
minufes to prepare two-component developers 1 to 9.

-Formation and Evaluation of Image-

The two-component developers 1 to 9 thus prepared were charged
in an image forming apparatus B shown in Fig. 21 and an image was
formed, and then stability with time was evaluated. In the same
manner as in Examples 1 to 8 and Comparative Example 1, lower limit of
fixation temperature and image quality were evaluated and general
evaluation was performed. The results are shown in Table 6.
<Image Forming Apparatus B>

An image forming apparatus B shown in Fig. 21 is 2 tandem type
image forming apparatus of an indirect transferring system, which
employs a non-contact charging system, a two-component developing

system, a secondary transferring system, a blade cleanerless system and
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20 flxatlon tenperature and |mage quallty wer e
eval uated and general evaluation was perforned. The

WO 2089123 73are shown in Table 6. <l mage Form ng BEIHE2e0N7989138
B> An i mage form ng apparatus E shown in Fig. 21 is a

antedemall eting selde: figinhg sygt@ppar at us of an i ndirect
transferring system which 25 enploys a non-contact

char g RHle Siwle TorMidBpFOFEta8 B EheR ¥ ndPisN 215X &ioﬁ%orﬁsact
secondary transferring system a blade cleanerless

typd 86 8&!%: &f”&sm} %%&ﬁi@e@?ﬁféﬂ@@l/ %Buxﬁﬂ 311.

ext er ting roller frxing tem Int

At%@%gbg%rogﬁgf : ggﬁne: odmtﬁs. o A1 s
A Mo e@ﬁqﬁé@ﬁé@ Prmpied
AT ﬁpﬁﬁ%‘éﬁw@g@&o Sl i

. |X|ng device of an electro netlp ction heating.
Indyeiarinhgating swAtemh asisRowrbin §1E ﬁve g 38§ 5 fxang unit
unit 327. Regarding inmage formng elenent 351 in the

327mage forning 10 apparatus B shown in Fig. 21, a
char%ang unit 311, an exposing unit 323, a developing
uni t gamhmgpmmngeyﬁnuﬁngfehﬂhmmﬁlﬂﬁltiﬂZﬁh&uﬁhage forming
cleaning wunit 330 are.provided around a

apphed incoB dhowor i Fign232 b chirigiwy tindt 3 Ph et expsiaing anit 323,
drum 321 in the image form ng el enment 351 rotates, a

a HedalBpirf aait 834 ahlﬁﬂm%ﬁﬁﬁfe&ﬁﬁ@ndhﬂg?ﬂ@ sl axa@aﬁﬁng

image is formed on 15 the surface of

unkf @30C oA ;:‘iéﬁﬂedrﬂ@uh'&r 2UShotobGhAECtRY drtgn G 0iWhile the
unit 310 d exposure by the exposing unit 323. This

I"']:ltc'?)&r'{“g’r Hby t he ‘gﬁtg?opl ng uni té%ﬁﬁ%ﬂ%k?%ff%n%f ?P%U%F%%\év
3 AR FODAB Bl 4k e M5 B o

thrla %t rL%dc': the ﬁ&rc]ngcfxlz? l.;cltglg drum through charge by the charging

unit 310 and exposure by the exposing unit 323. This latent electrostatic
image is developed with a yellow toner by the developing unit 324 to form
a visualized image on the photoconductor drum 321 by the yellow toner.
This visualized image is transferred onto an intermediate transferring
belt 355 by a primary transferring means 325, and then the yellow toner
left on the photoconductor drum 321 is remove by the cleaning unit 330.
Similarly, a visualized image of 2 magenta toner, a cyan toner and a black
toner is formed on the intermediate transferring belt 355 by each of image
forming elements 342, 343 and 344. The color image on the intermediate
transferring belt 355 is transferred onto the recording medium 326 by a

transferring device 356 and the toner lefi on the intermediate
132



10

15

20

20 belt 355 by a primary transferring neans 325, and

then the yellow toner I|eft on the photoconductor drum
w7182 3enmove by the cleaning unit 330. Si mBCAAIPYO07/859138
visual i zed ima%e of a magenta toner, a cyan toner and
tzangsiferring thelte BbPsist vemeved by e inleemedilitat fransferring belt
transferring belt 355 by each of image formng
clebmmeg nnit3358. JMBe acldr 3miige Toemed|oar themgerdingthedium 326
internediate 25 transferring belt 355 is transferred
iofiked bpe fieo@rani®@2Tedi um 326 by a transferring
device 356 and the toner left on the internediate 132

<Stabiity with Time> --- - ---- -- WO 2007/123273
PCT/ JP2007/ 059138 transferring belt 355 is renoved by

an i NABLERHERLRIld 806 0P0 LM drts gfl' §%BW%?%% éﬁ%’sﬁ}‘lgng

The col or inmage fornmed on the recordi ng ne
. s M uni i it h >
TR Bk e W00t fhbed Hrm Bl Bhbblabulld Ja 5ol igage was
ri [ ' th bove .i e formn
odfi8 A "Ho0d HideP Sttt (RantBadBted B TG Dpgdoy. Lad.
aper sheet manuf gctured by Ri coh Conpany; Ltd. .lnage
THABY | 9l was S rinated e §3me WARAGT 4% IR gvaluation of
.evaluation qof i e qual.ity gbserved at the_tinme of
RRAED, &‘Fﬁl’%& @@Qﬁ%ﬁa %F ﬁgﬁehaﬁaﬂf suipuiting several jagmcharts
f runping and the conpletion of running in Exanples
ey thabaganme phrenning sandibhe @omple[tamﬁ( acin g in Examples
Criteri 8}]9 A: Little change was observed when conparing
1iterggand) Gemparasivedizagdpleal. t he begi nni ng of running
with that observed at the conpletion of 15 running,
[(Bwedugtion Gmitegéalqual ity was nmi ntai ned. C. Change was

observed when conparing inmage quality observed at the
Abediiittie cha®ge WarvRErved Wiidintoapatingtithale §HSity {_:.lﬁserved
Wi thin

conpl etion of running; but the difference was
at?Bha Chh At of SBining with that observed at the completion of

running, and good image quality was maintained.

C: Change was observed when comparing image quality observed at the
beginning of running with that observed at the completion of running; but
the difference was within an acceptable level

D: Large change was observed when comparing image quality observed
at the beginning of running with that observed at the completion of

running, but the difference was not within an acceptable level.
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D: Large change was observed when conparing i mage

gquality observed 20 at the beginning of running with

WQ HaT188%er ved at the conpletion of running, REIVIPR#N3/059138

di fference was not within an acceptable level. 133 WO
Ta88®H 123273 PCT/ JP2007/ 059138 Tabl e 6 Two- conponent
| WA forWPg Lower I|mt of stablity with Overall BO

T XAt O o-Lo et Ul T LY - €Y SR Gt 0. APPa Yo 1S _INC.

t enperfat u=m t.i ng RoRvs T e b i | 8;;“']‘;]1

er 1 HxCTEriB: | SHpSHEn Ef-11

1}\05 CqmpoaeBinedt] A A ApB or; Ems‘,"LZ

) A B

WO- ¢ nienrenriBIB B B B 1 T\/L-connon nt

Be A oA |AvBeomBawa| oper § Ex. BAAAIB g

Devel dndeveRperd ¥0 1t jva | Devel oler

TE=hic |T8oPRemes hponeng B Cam a B

mEVVSRRYS omt—B- e . o S-S

Ex 12 Devaloper 4 B B B B B
Tworomponant

Fx 13 Developer & B A A A B
Twocomponent

Ex 14 Dreveloper 8 B A A A B
Two-component

Ex 156 Developer 7 B A A A B
Two-component

Fix. 16 Davalopar B B A A A C

Com. ) Two-component

Ez. 2 Dreveloper 9 B B B ¢ D

From the results shown in Table § and Table 6, it is possible fo
recognize that, in Examples 1 to 16 using a toner or two-component
developer 1n which a toner binder resin contains a polyester resin
obtaaned by condensation polymerization of an alcohol component and a
carboxylic acid component contaaning an acryhe acid modified. rosin, it is
posgible to form an extremely high quality image, which 18 excellent mn
fixation properties and causes no change in color tone when used for a
long period of time, and is also free from abnormality such as decease in
density or background smear, in contrast to Comparative Examples 1 and
2 usimg no acrylic acid modified rogin. |

Since an acrylic acid modified rosin obtained by modifying an
mnpurified rosin with acrylic acid is contained in Example 8 and Example
16, image quality and stability with time are slightly inferior to those in

Examples 1 to 3 and Examples 9 to 11.
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Fromthe results showmn in Table 5 and Table 6, it is
possible to recognize that, in Exanples 1 to 16 using
WORL00HHE?730r t wo- conponent S devel oper in whi ®ETAPRWH@PI138
bi nder resin contains a polyester resin obtained by
Indystranisapplacahibity ner i zat i on of an al cohol conponent
and a carboxylic acid conponent containing an acrylic
aci d Thedindagedfornding, apparatus, thesinbige fotndfing method and the
extrenely high quality inmage, which is excellent in
prbtesst ¢axtridee pAT fhiee prevvthtCaNeATioROCEN FDEA 4R RtdthelyOREh
when used for a 10 long period of tinme, and is al so

q%ag%f fini 059, SPRRHR bkwewﬁmggoﬁ&ﬁ&e&ﬁ&téénﬁﬁs no

ground snear, in contrast to Coitparative Exanples

g8 A PRSI FE g o

an-acrylic acid nodifie r03|n|. ned . |gg
ol AHRBHRAEEE I WS 3606 ) BoRBIAE Tl
befh 8L bobet il s BEGHRH S0k eSSl 4 QbR i

0Q7/ 12327 .PCT/JEZ 07/059133 | ndust i al )
ﬂﬂﬁ;%ﬂr%%%ﬁ% EYTRE iﬂﬁé@ewaﬁ £ B§ppEAtian of odoris werde and
f orm ng nebhod_a d the process cartridge of the
thys dhexicamnbefridsly asads firng dasencpriavierya Hitget digital mlate
i mage, which is excellent in fixation properties and
makars e il eplon dager jcopring madumennsing sedifest or lindigect
period of tinme, and is also free fromabnormality
electengraphite podticolor tmaget devalopingk gyshens, améall , color laser
because a toner, which has excellent |owtenperature
pririteatanena fuld peloripdsin pagesfaeeigiest abi ity and al so
can reduce generation of odor is used, and thus they
can be widely used for a laser printer, a direct
digital plate 10 maker, a full, color |aser copying
machi ne using a direct or indirect electrographic
mul ti col or i mage devel opi ng system a full color |aser
printer, and a full color plain paper facsimle.
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135 WD 2007/ 123273 PCT/ JP2007/ 059138 CLAIMS 1. An
i mge form ng apparatus conprising' a |atent

WQeF1I388k at i c | mage bearing nenber; a char gi METARE07/059138
configured to charge a surface of the latent 5
el ectrostatic i mage bearllngIMber; an exposing unit
configured to expose the charged surface of the

1.l atepln ﬁﬁ%ﬁ; fﬂgﬂiﬁgia@tﬁa&gﬁ% tAnpPis | at ent
[

el ectrost c image thereon; a devel oping unit

conf Quisl HOSENSHRRNIALR hahENL nilfbiOS ati ¢ i mmge

wWth a toner to forma mage; 10 a

trangf ' ' ' t ngf

Vi oul oyt Bhis EONLONEH, ChlipTE SErbBE of he latent

fixing.unit confiqured to fix the visualized inmage to
eletcﬁ@st&ggbqlagﬁ eﬁg%igdﬂ\ewgfei n 15 the toner conprises

a binder resin and a ol oring agent, and th bi,nder

Fesi ADERRGRRE LR oAnTEed: to exi0se dhecgsged purtace of the

condensation  polynerization of an al cohol conmponent
latgng eiecéwﬂ&%tw imnagh &p dorB ibliatent electrostatic ygage thereon:

(nmeth)acrylic acid nodified rosin. 20 2. The i mage ]

for nﬂr@@i?mnat usitaeaigtineg to devalom the Inkendi ¢lectrostatic

charging unit is a charging unit configured to charge
imbge wWitth artonee te fomo st wisualizedpmagear i ng menber wi t hout

i nvolving any contact with the latent electrostatic

i mage treasferginpeuh#ty coRbeSredl be tramgfer fibenvizgalized image

apparatus according to claim1l, wherein the charging
ontt hlrebdrdéng ReddduRg a@ t configured to charge the

|atent 136 electrostatic inmge bearing nenber while

bei ng gk NERt! chhfiPutdie to2ithe visualized image to the

recording medium,

wherein

the toner comprises a binder resin and a coloring agent, and the
binder resin comprises a polyester resin obtained by condensation
polymerization of an alecohol component and a carboxylic acid component

containing a (meth)acrylic acid modified rosin.

2. The image forming apparatus according to claim 1, wherein the
charging unit is a charging unit confizured to charge the latent
electrostatic image bearing member without involving any contact with

the latent electrostatic image bearing member.

3. The image forming apparatus according to claim 1, wherein the

charging unit is a charging unit configured to charge the latenmt
136 |
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el ectrostatic i mage bearing nenber. 4. The inmage

form ng apparatus according to any one of clains 1 to

3, 5 wherein the devel oping unit conprises a

devel oper bearing nenber which conprises a magnetic
field generating unit fixed inside, the devel oper
dlecirostgtiwanzee Heeirivgy meinabedwiile beimeht coargaenwitlsthe latent
surface a two-conponent devel oper conposed of a

dlegnedtatici i dgdedieadit: thdrfbsy.. 10 5. The image form ng
apparatus according to any one of clains 1 to 3,

wherein the devel oping unit conprises a devel oper
beari ng menber to which the toner is supplied, and a

ayer - r hj

4oy or ThP EARETERIL EBb i e de%i&ﬂ%%eoﬁ‘%ragg# hip s
Theirra form ng app usacordln

TRFeah ety Rreloing FeTscomRraRe h T by r@r%’ngwmber
‘@ﬁ b_rs a transferring, 3%5 configured tQ_tﬁansfer

Kl CPPET SeRage T fhgenes vt figad dpide, the
| mge bearing menber onto a recording nedium 20 7.
dewe qmd@amﬁrm@nb%bﬂmmoweémhﬂg riawgy onribs sfirface a
claims 1 to 6, conprising a plurality of inmage
tmmmgom&nmbmebowmngwsedrdmemmgneuc lrar¥inc bndimpret.
| east a latent electrostatic inage bearing nenber, a

charging wunit, a developing unit and a transferring
unit, 25 wherein each transferring unit is configured

7.0 t r'ﬂl‘léﬁﬂ&g@ ffinthg 495OFAuB dcomdititRary dueldf28ims 1 to 3,
i mge fornmed on the 137 correspondi ng | atent

wrh;.%iﬁ %ba&é@mﬁmgeua&armﬂﬂngsmeawaépép BealifSOMIn¥he to

medi um sequential 'y passes through transfer portions

ran g [ C L0
RS P PSR Sl 'S Bl oL RORAY Bbmber
which forms a thin layer of toner on the surface of the developer bearing

member.

6. The 1mage forming apparatus according to any one of claims 1 to 5,
wherein the transferring unit is a transferring unit configured to transfer
a visualized image formed on the latent electrostatic image bearing

member onto a recording medium.

7. The image forming apparatus according to any one of claims 1 to 6,
comprising a plurality of image forming elements arranged therein, each
including at least a latent electrostatic image bearing member, a charging
unit, a developing unit and a transferring unit,

wherein each transferring unit is configured to transfer onto a

recording medium a visualized image formed on the
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5 8. The imge form ng apparatus according to any one

of clains | to 5 wherein the transferring unit
conprises an internedi ate transfer nenber onto which

a visualized image fornmed on the latent electrostatic

I mage bearing nenber is primarily transferred, and a
cetenddyng O ldteans biddtidi@atini in2@afl iRt t fiember, as the
secondarily transfer the visualized image formed on
tcRerdingemdadimt S&quedsIB pABIRCEh QMR Aol ?bﬁ%ns where
medi um™ 9. The inmage form ng apparatus according to

Y tl%.%%fé}frir% ﬁhg‘% t\bﬂc& AhS ccir%(géla}xggngqHPéﬂtS%lﬁgtr%static image

cl eani ng un erern nrng uni conprise

L ' ade which is brought into contact with
%1&%@%%&}%%@& the latent electrostatic imge bearing

menber. 10. The image form ng apparatus according to
any one of claims 1 to 8, 20 wherein the devel opi ng
%nit gnp_ri ses, a devel oper bearing nmenber to be

r oughteiimagedprnyeg appartusacserdiag do anyime ofdaims 1 to 5,
el ectrostatic inmge bearing nenber, devel ops the
wherain dhectransferring i maife dompreskoran hintekaedidte transfer
el ectrostatic i mage bearing nenber, and recovers toner
pemtbies lcego whith sovisuhbizedtianizedoemidant thd itepBgkctrostatic
bearing nmenber. 25 11. The inage form ng apparatus
ineor dhdagidg meyniie 19f peind by ltrh@sfokddd, 1 Qnder &icBndary
the fixing unit is a fixing unit which conprises at
treasferdng @fit c_anﬁgh_fﬁ t888eohdd@ily #88sfe? thRRibMIAY fRuge

fix the visualized inmage transferred on the recording

mﬁﬂhﬂ%b%eﬁ%@éﬁrﬁé&?ﬁ?@ t&tnasmnam?xgg@gmy gﬁco{ggl%h&%aim.

fromthe side which 1s not 1ncon oner.
5 12. The inmage form ng apparatus according to any one
of clains 1 to 10, wherein the fixing unit is a

gfixin,gunit i ch.conprises at | east  one of .
. he image forming apparatus according to any one of claims 1 to 8,

further comprising a cleaning unit,
wherein the cleaning unit comprises a cleaning blade which is
brought into contact with the surface of the latent electrostatic image

bearing member.

10.  The image forming apparatus according to any one of claims 1 to 8,
wherein the developing unit comprises a developer bearing member to be
brought into contact with the surface of the latent electrostatic image
bearing member, develops the latent electrostatic image formed on the
latent electrostatic image bearing member, and recovers toner particles

left on the latent electrostatic image bearing member.

11. The image forming apparatus according to any one of claims 1 to
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aroller and a belt and is configured to fix the

visualized image transferred on the recordi ng nmedi um
by application of heat and pressure 10 by heating
fromthe side which is in contact with the toner. 13.
The image form ng apparatus according to any one of
t0.avhereintibe {ixdng wivet &5 o Hixiweg oot whichofortpeises at least one of
(meth)acrylic acid nodified rosin in the carboxylic
acrallerorpdnentbels dndnisS%ebfisoRsh tho XS YhbY vikagdized Simage
14. The image form ng apparatus according to any one
(hn&fedté® oh the redrdivl hEdm Bg {fPcAlRer of hdatdfdd pressure
nodi fied rosin is obtained by nodifying a purified
o Bl o P MACHILE i8R0 in elhhot wllPebfBARE |
14, wherein the content of a | ow nol ecul ar wei ght
conmponent having a nol ecul ar weight of 500 or less in

e p ester resin is 12%.or less.. 1. The inmage, .
#%r m %BBBF%F%E“H&%PB?W&“?&%WB&S%%%? clpips 1 to

5 lg‘% v\,heLei .condensati_on polynerjzation.s
f!%r“r Load the lxpag ypiisisi Bxmg ugpit whiedy cospprises at least one of
titani um conpound and a tin(ll) conmpound having no 139
angodtey7 and3 a7 beticrnpbagovenigues tenfiz whedvisualizednimage
i mge form ng method conprising-. charging a surface
toansfereadon the eecorddtamadivmny apgpdichtignneeen; andpressure
exposi ng the charged surface of the |atent
kgt Reating tfairh ¢hi mbdrewhach fsoirnuanthet efth Blerineest ati c
i mge thereon; developing the latent electrostatic
image with a toner to forma visualized imge;
transferring the visualized i mage onto a recording

edi Unphang, > , . . _
recor di ngﬁﬂn%%ril gorgmf&ihgg%?%tﬁg%égﬁﬂg ﬁ% gPrpr |a s%lté@ gf Eﬁﬁg rl o

TESWReAR Gt RELD DrA98Emeth)acrylic acid modified rosin in the

carboxylic acid component is from 5% by mass to 86% by mass.

14. The image forming apparatus according to any one of claims 1 to
13, wherein the (meth)acrylic acid modified rosin is obtained by modifying

a purified rosin with (meth)acrylic acid.

15. The image forming apparatus according to any one of claims 1 to
14, wherein the content of a low molecular weight component having a

molecular weight of 500 or less in the polyester resin is 12% or less.

16. The image forming apparatus according to any one of claims 1 to
15, wherein condensation polymerization is performed in the presence of

at least one of a titanium compound and a tin(IT) compound having no
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and the binder resin conprises a polyester resin
obtalned by condensation polymerization of an al coho

WO&?H%%? and a carboxylic acid conponent cdWITAIFRRNI§59138

meth)acrylic acid nodified rosin. 15 18. A process

S%‘ b?ﬁ@%e conprising: a latent electrostatic imge
bearing nmenber; and a devel oping unit configured to
develop a latent electrostatic inmage formed on the
| atent electrostatic inage bearing nmenber with a 20

1% onerAn tmbge formiricsmathod dompaggng-hner eon, wherein the
toner conprises a binder resin and a col oring agent,

and tchargingdesuriace of & datont sdectiogtativ éaiage Beasiny member;
obt ai ned by condensation polynerization of an al cohol

5 como@&ﬁaém gnthedcleigoaxatirfsce6f the daRABaNbetroSitR) thASk to
a (nmeth)acrylic acid nodified rosin, and 25 wherein

folaGa Ht@ﬁ?é&c%sﬂﬂlgﬂﬁagé tﬁ@féb%bab' y attached to an
I mage formng apparatus.
developing the latent electrostatlc image with a toner to form a
visualized image;
transferring the visualized image onto a recording medium; and
10 fixing the visualized image to the recording medium,
wherein the toner comprises a binder resin and a coloring agent,
and the binder resin comprises a polyester resin obtained by condensation
polymerization of an alcohol component and a carboxylic acid component
containing a (meth)acrylic acid modified rosin.
15
18. A process cartridge comprising:
a latent electrostatic image bearing member; and
a developing unit configured to develop a latent electrostatic
image formed on the latent electrostatic image bearing member with a
20  toner to form a visualized image thereon,
wherein the tober comprises a binder resin and a coloring agent,
and the binder resin comprises a polyester resin obtained by condensation
polymerization of an alcohol component and a carboxylie acid component
containing a (meth)acrylic acid modified rosin, and
25 wherein the process cartridge is detachably attached to an image

forming apparatus.
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