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DESCRI PTI ON | MAGE FORM NGAPPARATUS, | MAGE FORM NG
METHOD, AND PROCESS CARTRI DGE Technical Field The
w@e@3aei273 nventi on rel ates to an el ectrophot ogrEpir2007/059138
i mage form ng apparatus such as a copyi ng nachi ne, an

el ectrostatic printi EEOHIPTON printer, a facsimle
and an el ectrostatic recordi ng nmachi ne, an inmge

c r
O B N GO D

formation of an el hew mage. I n general,

the surface of a I%Qﬁgggﬁmﬁ% i mge bearing

menber (hereinafter sonetines referred to as a

"phot oconductor”, an "el ectrophotoconductor” or an

"image. _bearing nmenber") is charged and the charged
Teghmical E1¢1d { hen exposed to forma latent electrostatic

i mge_thereon. Subsequently, the |latent electrostatic

i mag&hesprsealt oisseniionhrelatesnte an alegtiophatpstanhisgnage

i mage on the latent electrostatic inmage bearing
formeimgeapp Tratusi skl 23 edcipydge mAackinkep mmeelectrostatic printing

transferred onto a recording mediumdirectly or
madhinegh paintient efassithfé enidr ansicetrostatierecrdingmachine, an

visual i zed i mage thus transferred is fixed to the
imaedifgrtnbYg adthb8 2dh @8 frocheataréiideer pressure to

obtain a record in which the image is formed on the

recording medium The toner particles left on the

| atent el ectrostatic inmage bearing nenber after

t ni.hg the visualized i nage are then renoved
Bav(\:/li(%g&gﬁéﬁg\?m net hod that uses a bl ade, a brush, a

;8 :g ;S’rg{ ’??élsf,\gg%%q}l ﬁqeul'a\ﬁogg Sﬁ%v{jelc:hlccgllﬁ%o hOBIGL PN R¥mation of

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 electrostatic
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 fixed to the medium 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 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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el ectrophot ographi c system two systens are commonly
known. One systemis referred to as a single system
W@ ero7a28hgl e drum systen) in which an i mage fPBPCTiIRPG07/059138
apparatus is equipped with one |atent electrostatic

| Mg @ sbeaulINg 18R Thelgeafdnlifis MR radis RPE-hWitilizés such an

devel opi ng units corresponding to fours colors such as

elecc:)f h, He Itérﬁwt%d ?&t@ﬁ}fs @ Fo{*oc'mnﬂhl UEho@n. One

e Sys en1 suarlzed nages of four ors are
el ectir o nmage._beard n
vl 3 aBfdel; gl £ OB (ohgh ologle gt TFORED in
uni an .expos unit, a transferring um
wighh S el ooRmiBe! ﬁgpag?wsarlﬁaﬁggap%% i e latent
| atent el ectrostatic inage_ bearing. rreggp can be
elochrosiptie cmage OSATINE dRAMPALJARL AS sAHO| cguRped WHR 4
cost _as conpared with a tandem system descri bed
depelopimgfundts commespopdingsis fewys ¢olars \sachnas evapr aepganta,
as a tandem system (or a tandem drum systen) in which
yeHowi amd olack mohgsapparsaichsa issnglgusyspent, wistwalized images of
plurality of latent electrostatic inage bearing

founeedierssafesfoendéat @t lhiche ehddirasthiic iagaddaying mendiee or a
| atent el ectrostatic inmage bearing nenber, a charging

reétiding anéHvied OpPIMghisndihgledsydtansie Ehhﬁgnlgnhﬁlta Bd éxposing
cl eanl ng unit are arranged one by one to form one

unitlB9GahefdFiil ﬁhﬁ@ﬂf a cl%%u&é‘ Snit"BO8 dreldFrRfg é’cpﬁ?dlﬁid'ﬁle
is equi pped wth plural (conmonly, four) |mage orm ng

1at\‘*?/fe|!n§ E?& gplr%a 1&% Sod B%ﬁﬁ%gﬁ%éﬁglﬁ éﬁlnrngg ‘gﬁ‘%g?ﬁted and can be
defie it Q%m% o 3 deur G SRR M b Qo system

col. n this tandem system since each col ored
deged ﬁ%#ss%na ?je can be forned by parallel processing,

an | n‘% t(l:ler system is a system referred to as a tandem system (or a
tandem drum system) in which an image forming apparatus is equipped
with a plurality of latent electrostatic image bearing members (see Patent
Literature 1). Commonly, for one latent electrostatic image bearing
member, a charging unit, a developing unit, a transferring unit and a
cleaning unit are arranged one by ohe 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



10

15

20

25

formed at a high speed. That is, the tandem system

requires a tine foran inmage formation treatnent which
WO 200abea2r3 1/ 4 times shorter than that in case PET/IFPO07/059138

single system and also can cope with four-tines

an E%‘%éﬁ%ﬁ&tﬂfﬂ Blobbenflvilfichiil absub 86 tihés éorter than that
substantially enhance durability of each unit in an

i : O , ) " o
in B0 U8R TeR BAURD e M1Eh ¢ Up® wihTbhe thues high speed
fall ows,, That. i L0y the si [
orisn sl i s sl e Rrlinel LRy of cach
erformed 4 fines by one.latent. el egtyostatic i e.
uiE i ARG GF L2 P et e BT R dP e e R Erimage
in the tandem system an o ation of each ste an he
beﬂ@ﬂgdpﬁﬂ@g’eﬁnl ?ﬁé AEAFPTHES %%/P &3 at et 18} Ebf}l‘%%'t%ﬁ?‘? & Sl]“em’
i mge bearing nmenber. However, the tandem system has
cherginga eppesingmdenalopingrand transdering: stope apepgrforped 4
arranged and therefore the size of the entire inmage
tirhes hiynmealypentelestiastadasmagerhenring memhenitgHoxmpgme full
The above problemis solved by decreasing the dianeter
cobfr itnagel athenta<linthe dahdéincsyishame ahepeiragon®eifibech step can
down-si zing of each unit arranged around the | atent
beCh&EbFASHAAG bR GEmbERY idie leaherelasidosionic snagatefring
one inmage formng elenent. As a result, not only the
m&hbeet of down-sizing of the nmage form ng apparatus,
but also the effect of reducing the material cost can

; . . | '
e e?éfdv&d&{ég, and { ﬁwsﬁgﬁ;ggﬁs, glgmfiy%t RBb e haleplural

attal ne sone egree. € progress 1 n
. down- si zi ng; of _the | £ OF i < :
BT Ry S RO BB B o i
BTN A e RO T NS RN

enhance stability. . .
The above proglem is solved by decreasing the diameter of the

latent electrostatic image bearing member, down-sizing of each unit
arranged around the latent electrostatic image bearing member and
down-sizing 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 is 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
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Recently, market's requirenents such as energy-saving
and speedi ng-up on i mge form ng apparatuses such as
w@eoontizx273 copyi ngnmachi ne and facsi m | e have bePCHEP2007/059138
stronger. To achieve good performances, it is :
mAdMALT 3d tRclifPIOVRalEeheBbmeS fdtrdiBReY OfToa ddhiéVd good
unit in the image formng apparatus.” Commonly, in the
pe?fé?‘%gaéfc% MmN ﬂﬂ?gftﬁh’t'sbo ﬂﬁ&i‘g{;e' Eﬁ&ﬁﬂngfﬁ i$WSL of 3 fixing

on a recordi ng medi um such as recordi ng sheet,
Nt n r. pho | C paper or electrostatic
unﬁﬁe%nop?ﬁ %ﬁg%ggo rmlgl% %’?f%lr%ggée form ng process such as
el ecty ophot pgr.aphi c .recor di n el ectrostatic recordin
o EGRBRPLI; dB0MAT e, Culing pOPRESGH. At HEred tofer
. transferring systemor a direct transferrjng system .
imageds (7o SR TeBMME O Pos g o FesoG I SRRt RBIting
i mge, for exanple, contact heating systenms such as,
papent Phefoetinhic paper«gy electrpstriae irpeprdyng @apsEPY an image
el ectromagnetic induction heating systemare w dely )
formpigyewcestheuchx iang elastropdfotbgempig rasordings yeleetnoltatic
such a basic configuration conprising a heat source
recoiding sr mhggaic revupdings posessed uxinggan ahderectwhaseferring
tenperature is controlled to a predeterm ned
syt or at diréct 12afsRriaig syetehot Ngya ARidEbaiteddfigured to fix
pressurizing roller to be pressure-contacted with the

thé | s fEbd B imAgd, SRR’ AP HouBadtShéAtsRE Is§dtd s @udh as
contact portion (so-called a nipping section) of the

he%ﬁf%x{gxlggle%% gﬁ;e\fn,r B Qfesélt%d %%%@gf] %ﬂ? Ite?(%grcggg%ﬁm@ ihd\Eetion

I'mage 1S eat and

essure fromt fixi roller and the pressurizing
he%llqgeﬁys‘% earFiv%{la%Y an qg%‘fd)'t he film heating systemis

proppsed Jor instange.,in Patent Literatures 2 and 3., .
Such T2 if{Zﬁ“ﬁ% BRTt of beptmg hllpEagyigm has suich” & basic

configuration comprising a heat source such as halogen lamp inside, a
fixing roller whose temperature is controlled to 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 fixing 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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system nmekes a heating el enment supported fixedly to a
supporting nenber and a recordi ng nmedi um cone cl osely

w@oewraei27s hrough a thin fixing film having heaPCT/JP2007/059138
resi stance, and nmakes the fixing filmto slide to

he@PRRY b¥mEhEBreb NREGINE TRAE S0 theAleddingd té;i’elh_@ﬁi it80the 1

el'ement to the recording nmedi umthrough the fixing

LT Yo TRV e e b BRI Afotihe BRAMLAM;
reéﬁgﬁ% t,egggﬁeygﬁgle,tﬁt IS possible f%%ﬁg%gg ceram’clng
ekpegt r conprising a ceram c substrate nmade of al um na

3FC8t-uni num nitride havi ng properties such as heat

resi stance, insulatin roperties.and go her mal .
condtﬁsiﬁal? etfeiﬁ,tl% em s? Xpeep éﬁlsf@%ﬁg’ie iﬁ‘ﬁuﬁ‘ﬁé‘ceramw
ceram c substrate. In such a fixing ynit, a thin )
hepey GHIMTLHNE A iCREAMHVSH atraé%ﬁaaaw capRay g6 flypinumn
the fixing unit has higher heat transfer efficiency |
nitmide havang afropertids suely agnheatoresistamcpginiladng Broperties
and thus the duration of warmup period can be
arsh@obdntheranal qomdketitiy,t anddaenesigyive dayey fommedeon the
realized. As the fixing unit of an el ectronmagnetic
ceraxili€ substratat i Ingsssls befixirfgo nnéty amphie, fikhvey linshaving low
proposed a technol ogy in which Joule heat is generated

hed¥ ciipa@iFYclbe e dgné thieexing aniBBASHigha®baht teansfer
menber through a magnetic alternating field and a

efh&Rhi Qhﬁhﬁﬂﬁ%@ tofithe! fdingOuRit BT Réd G ¥ENEEEydtend! 4V eHus

to cause el ectromagneti ¢ i nducti on heat generation

th%s&fréﬁ%lf 0 walfid Peficd) cah rbef] gg{hl't@nfaji Xirgg r%ﬁri‘éﬁ-s%{rt and

he el ec romagneti1c I nducti on ng SysS Sl nce

en}egg%_\éig?glf%é%?g%i&g%ggeis uniformy nmelted with heating

sufficiently covered, a film
conprj sj,ng.a. r ubb astic layer on the .surfa

for Eeie W oL e R R A A P O PR e ystem,
for example, there is proposed a technology in which Joule heat is
generated by an eddy current generated in a magnetic metallic member
through a magnetic alternating field and a heating element including 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 comprising 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
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medi um Wen the rubber elastic layer is forned of a

silicone rubber, thermal responsiveness deteriorates
whewanse7df | ow t hermal conductivity, and thusP&r/Jr2007/059138

tenperature di fference between the internal surface of

fikdh en fcohPadtov il theabadr.f r'aMeheNERbuRAY of kﬁg%%e@g&héﬂaa is

external surface of thefilmin contact wt e toner.

B e N N
' i t b fichentl d
PPN SRS, S5aFH SR RgSHeT e
| Xi it of th | ect hot hic i f '
o PR Y, L e ot oot o g | mge ormin

referred,to.as an "antj-of fset prqperties”) of the )
t onertBt gh‘?hgxﬂé%t‘i‘% ﬁjérfg‘@r egetrondipipgraphiqpisnage forming

anti-offset properties can be inproved by the presence
apprargtus| arleargbilienihereinafters upometimys ttederrederto \Wsenan
the toner other than a predeterm ned toner is used or
“apfisoffentepraperiesd of the ienembuthe dieating mehdmsi g required.
agent, which is present on the surface of the toner,
Thteanbasffsetanoparties cdd detinfproped thyethapiesdate of andlasing
Wth the devel opnment of the el ectrophotographic

ageathonl tigy  siafi@nef tlayidfe£XCaVhent thAOWhEeFPRLIRLUE®an a
fixation properties and storage stability (bl ocking

pre@ésierhined) tondr [ GddeoRHe thakbr 6% al'éﬁls@(il, I Ren Al of the
proposed a toner containing a |inear polyester resin

rené'%ﬁé'h{? ag@fljc,n@ﬂicﬁh Y$ E‘f@éen@ &P %ﬁ% is%?{aﬁ:léc& G PC ﬁlegxteases

wei ght ('see Patent Literature 5), toner containing a
oA pHO3RIJ 00 YRS e Vester resin Leing

ST B 5 e bl B . o
tox(lg’re%asﬁtlge taxceliﬁéxstr otvslr'l'cceemz))ei'ature fixation properties and storage
stability (blocking resistance) is require and, for example, there are
proposed a toner containing a linear polyester resin having defined
physical properties such as molecular weight (see Patent Literature 5),
toner containing a non-linear crosslinking type polyester resin using
rosins as an acid component in a polyester (éee Patent Literature 6) and a
toner having fixation properties improved by using a resin modified with
maleic acid (see Patent Literature 7).

While toners that offer excellent low-temperature fixation

property are required as current image forming apparatus become faster
and energy-saving, toners 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 enhanced
6
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Wiile toners that offer excellent |owtenperature
fixation property are required as current inmge
wo eooritgRz7appar at us becone faster and ener gy- sarRCTI@R2007/059138
toners that offer both | omenperature fixation

sp@égpe%ﬁlﬂﬁ‘ﬂtéﬁboﬁfély aéﬁi@ﬁ@tthﬂéé’?%ﬁéi‘tlesafdy SRehple, bhidher
conflicts with ovv-terrperature I Xation property -are

oﬂtﬁzﬁé'dr Ehﬂga whdil lﬁaﬁ&ﬂ% Z(ﬁ)q%pﬁ-EQr 3 Hi'&g‘o@@& 043! Watent

chiev properties,

LIE?%%OQBES‘) | AN Biinbf téﬁ’é?ﬁ‘?%r% 16, BgREE RSl Epesin
wit ﬁtﬁqﬁm%f AF WeaEh ot 3 Benisia GebPh g%%qﬂltgmture 8).

Literature 8) ve t hod, of bl end

ol e dHPEPVTRithkt megbod o Higndg ghlove reige lwgreg&ht resin

resi n. di scl.osed in Patent Ljterat ure 8 has_a drawback
withat high mﬁmularyvelﬁht resiprdiedlesed by Ppragakitpeptare Shas a

and grindability in the process for preparing a ground
drasvterckuthaty grivedddiititierior dbé rpracess dpemrepabagaaseesifi and

the presence of the high nol ecul ar wei ght conponent.
grinddhditptihahehamdesd foe prephoithgod gusumd tonéry usingothe binder

nol ecul ar wei ght resin has such a problemthat not

re@iil ¥r@ihterdds Betawecopfilid gie@iﬂ:esdfoﬂ’m Bigh abdletililarakeight
inferior, but also grindability is so excellent that

codtar | O RBo SEhEY NAHd, CJcK‘é BEEhdd! S usth@Noxl¥t @Nlow
that reduces productivity. rosins used 1n Patent

Pletcﬁieﬁt W& h@ 1%'3. LY @u@lflf§;[51‘o‘6fe1£°ﬂbéi{rﬁﬁ (ﬁﬂgnﬁnﬂfoffset

oWt enper ture xatlon properties

pxg)&)% ack ?h aéogg%?tsta 111tI kz?xl'ey it Brid CFlolt %ﬁ@oe %gixﬂﬁ\b?ﬁ%Q§ SO

Sln wreqwre e an

exsplEed &%ﬁﬁ?&fnﬂééﬂnaméﬁ&iﬁefa%% I}Sﬁﬁ {8 Extent that

Iomxenperature fixation properties and in storage
reguges Preductidtean form

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 an image forming apparatus, an
image forming method and a process cartridge, 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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a high quality inmage for a long period of tinme, using

a toner which is excellent in |owtenperature fixation
w@e@pae2res and storage stability and whi ch caPCEIE007/059138

reduce generation of odor. (Patent Literature | )

' k y d- OQpen (JP-A) No.
o e B

(P%fggti‘é%ﬂe%%ﬁpetgﬁgplg j@g%@@ JP- ANo. 01- 263679

erature - ANo. 08-22206 (Pat ent

iterature 5 £ . 4 (Patent Literature
(P %Ben? ?xlgﬁﬁé??“&?);@?%%{%g%@%t |tgr ature 7) JP-A No.
04- 307557, (Paj.ent, Literat ) JP-ANo. 02-82267
(Pﬁ%&dﬁf%&ﬁ&)ﬁteéw%ﬁiﬁﬁe&gect of the present
i nvention is to_so|lye varig roblens in the prior
(Pafiemt 4 dteragure: k) éﬁeAtl‘%é %Wﬁi@ﬁg object. That is, an
obj ect of the fresent invention is to provide an inage
(PatemtiLiterappes 8t 4B;ANP-i02682260r ni ng met hod and a
process cartridge, capable of form ng an extrenely
hi gh quality image, which is excellent in fixation
properties and causes no change in color tone when

Disslesuifeost Iavieabi@nper i od of tine, and is also free from
abnormality such as decease in density or background

SNeafn sieBYoPtROPeEsentingbntion 6% ¢6lsobrt various problems in
| ow-tenperature fixation properties and in storage

th %Mr'éfxfg YA Alreve fhe fcﬁﬂﬁﬁ%gg%?&ftat Matak, Meebject of the

ans r solving the above pr ens are as foll ows.

S AT R S
fofngpﬂcgi ueﬁ;ﬁgd ta%dczp %&gcees% c%%{rfi(f&e, cgi)able of forming 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, 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.

<1> An image fdrining apparatlis 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 image

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

8
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the latent electrostatic i mage bearing nmenber an

exposing unit configured to expose the charged surface
wo@toorhes2iat ent el ectrostatic image to form a | BCEM2007/059138

el ectrostatic image thereon; a devel oping unit ‘

toQPBfeBsv R Hg the HGYE| WRetdif thatteibr eb@pkises tabindler g and
th a toner to forma visualized i mage! a

Wi
a td'oi’(ﬁ%ﬁg r éi%(ﬁ&, uhd GRNHigHEL decsth tdRSEiEs tSolyester resin
visual T ze

I mage onto a recording nmedium and a fixing

ob#g%feﬁicr;?;p &Ihgérféer?%atic%e E%)(Y}frﬁgﬁzé&iéﬂ e A gj(%htob BomPoREHL B%d a

ner ‘conpri ses a binder resin an

a, col.ori ng agent, and the.Dbi nder Sin::co ' . .

cafafuth ot B ren? SPnlaiing A RinchEiey i AR b8 rosin
ol yneri zati on_,of an al coho] conponent and .

<zarb LEAge; goré%lﬁrgoﬁé’ﬁ’tar%{)‘fﬁ &° ‘?fﬁgn% t(orreﬁ% aBRprein the

acid nodified rosinj <2> The i mge firrrin ap argtu?
charsineyiyrjtt & <A >chalgans; Hnifhém@ﬁ%?“@? gtnfhaneg ghe latent

charging unit configured to charge the | atent .
elettzostatictimage beayjogbaenmbey withost invelvong any, erntagh with

any contact with the latent electrostatic inage
thiedatémioelostirbstinticiBragehkeammgendmber.ng appar at us

according to <1> wherein the charging unit is a

<Zhar ditig iddige €ammhinguapgatratiehaicgerdihg tat<d, wherein the
el ectrostatic i mage beari ng menber while being in

cHe@BhAL tumitt s tzhegﬂl@tgeﬁg SnertdodFicRirbd toBgenrgearthad latent
menber. <4> The inmage form ng apparatus according to

]8R0 Q38 cAn sk bdaFiTB the MPEF KMl HiEng Y BbRRIRHiR the latent

conpri ses a devel oper bearing nmenber which conprises a
tig £ : ' nit fixed inside, the
<ﬂ§§%§$3%§ﬁ5%§§ﬂr%§9§%%%%? %%ing rotated while bearing
nits surface a two-co nent devel gper conpo f
fRnclidtinafs FaulnpkrROTHEs Dot iy 38 Snyc T BF S o &>,
ppar a ccording tg any one of <1>.to <3>, wherein

t.us
whee1pethe SSVRIPRIRET UREmSPIERes dedeYYpReT REaTTg member

nmenber to : : : .
which comprises 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.
<5>  The image forming apparatus according to any one of <1> to <3>,
wherein the developing unit comprises 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.

<6>  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 medium.
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whi ch the toner is supplied, and a | ayer thickness

controlling nmenber which forns a thin |ayer of toner
womorhz32gur f ace of the devel oper bearing membePCT/3607/059138

The image form ng apparatus according to any one of

<751> Bfe § 3§e%ﬁhﬁﬂé‘af)?&rdﬂi1@r§d‘c6fdih@§tolﬁﬁﬁ oné ofi<1> to <6>,
transferring unit configured to transfer a visualized

co%gﬁggr%é %:ﬁigg%]?t& 6{]1?% % £¥im 9lCabhR 8 birfar FATEhdIeM, i dtth

oot S_cor medi Um <7> The i mage form ng
. accordl n . . .
1ncilg‘ﬁ1&gi %qulr%?as%a g‘i“i‘}P&%l c@r%%ﬂéi?%@%gﬁe&%ﬁhﬂ e%gr?%eg{ g charging

arranged therei.n, each ingludin t J :
unfl aglevGLmipE Atihagd ARaPT iy e ter, R et aRsferrine
devel oping unit and a. transferring unift, vvhergin sach
un,tttrlarasifsr@ns qrgingnrpiticonfigured to transier opid 2 L3RR %‘{f‘&m
ransfer onto a recording medium g visualized image )
a vienatized ampge foomedsPb P YTTePOR Pé%ntﬁ%|1étftnrqio%1f*8€ﬁ°8tatm
~ image bga_rl ng nenber, the surface of the_ recording )
imegdi beatingnmenordr gineedurfacpast thier seeprding rpgdrwp being
portion where each transferring unit faces the
coSREGRSDOOPazg ftabagh @lteatsfostmirtion whgee tragh trgnsferring
menber. <8> The inmage form ng apparatus according to

und¥h RBEhe orbpbrding latevieslettrobtitid imagé beating meimnber.
conprises an internedi ate transfer nmenber onto which a

<gy SUQ*hL?Zi%&’a%egﬂﬂﬁnﬁg RAratud hecdraimnto ahgeineasftal+ o <5>,

I mage bear | menber is primarily transferred, and a

w Seferé?g?%}rlé/ ‘ %lra%gfgr?ﬁﬁ e nicBgigﬁﬁéé.sg U didtermeapitdariaysfer

inern:riatezllsuaf i ma ormed on the

e AR
)
iramsionring wait configured t6 Secondarily ttandfer e ASGatbed Mage
formed on the intermediate transfer member onto a recording medium.
<9>  The image forming apparatus according to any one of <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 <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 <1> to <10>,
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electrostatic image bearing member. <10> The inage

form ng apparatus according to any one of <1> to <8>,
wob@raea7i he devel opi ng unit conprises a devel PEBIP2007/059138

beari ng nmenber to be brought into contact with the

neihase fkiddEnitakentixiEahiionhadh eommpripesadensigone of a
W men%ler, ﬁ%lve orﬁs t he Iatggnt el ectrocs)t g?i c irmgem?orrred

rolf¥R A 2 1L ARGk SEREORIGH b ik TRBSyiBRATEAW i RED efansiarked

corers oner ‘particles left on the |atent

ectrosf.atic Lim b t NQ; <11> i :

on 213? TRy ngiwﬁ By AP B Rbat 2 ety e feating
<10>, wherejn.the fi.xing, unit.is i xi.ng unit whi

ﬁ‘oéb%ﬁ B ‘7(;’ ch ’féai%‘%t IBWQ%B?CQaWIrto tih%rgoél)r% g bel t anl:lcihs
configured to fix the visualized,.i e tr

<1he THe dmesdoHRRSAPRATABEACERiBR TPmHERE e o 210>,
pressure by heating fromthe side which.is no

wheweiathe fixung unt son &xing 1t wHhach ﬁaaoeprf%ﬁsrﬁn%%asp one of a
apparatus according to any one of <1> to _<10>, whergin

rolldieasid xibedt anitis confagyted todix the tmséwréér%ﬂag@és"aaﬁf%rred
| east one of a roller and a belt and is configured to

onfthe ideerdingnskaivecdy apgkcatiemsf deatdndrpraseurebyhfattps
medi um by application of heat and pressure by heating

frofh QAL e SihEh WhirChoritacl wittotheatdnesi th the toner. <13>
The image form ng apparatus according to any one of

<15%> §eShiiue MRRARE ApbhLattRt@bkdidl toleny( omd bf at» yb <d2>,
acid nodified rosin in the carboxylic acid conponent

w]:i}e%ﬁ# O'HeS%%BYeI{faﬁf tha ﬁgﬁmﬁcm-acﬂ%oaﬁd gk in the

A _nt% ?ppara tjﬁ accoI ding to any one of <1> to <13>,
i .he (e cr ' i fi i 0 i
ca?@q?zw (Rl G e ki e
e acrylic,aci.d. <15> The | nmage f '
<Ccordingits Gipibhenpr e 2405 tpe & Y EnZBPRIS 13>,
cont en ' i
wherein the O(mea}chggcvl\'lyﬁg la%ﬁf lm%rdiﬁga %gtsincgs th%%d B?annggif%ng a

purified rosin with (meth)acrylic acid.
<15> 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 polyestfer 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(I) 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
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nol ecul ar wei ght of 500 or less in the polyester resin

is 12% or |ess. <16> The i mage form ng appar at us
wa@ewonzi2my to any one of <1> to <15>, wherei n PCT/JP2007/059138

condensati on polynerization is perfornmed in the

im%&?ﬁ}g& t6hefto fR8Sh v@é\mm‘edain&a% ARranafepripghd vasuhlized

conmpound having no Sn-C bonds. <17> An inage

1m£§ &@%&9&1 eldggﬂlg Ghal Eb;ﬂgg 3he Wikagkzed idakatterthe

I'C | ari ng nmenber; exposing the

f h
recpaﬁ“%g rgﬁ? Cgrlh% ih é b HE cghlgfﬁ%]er S habindelr RGEh tdhd a

ros atrc im eon; devel opi ng

thelat t el.ect rast.ati ci.ma r
colgragzngerbaapAage blPﬁSﬁ%‘?%Prﬁ%ﬁ“gplilﬁgs frlslofct Seifidbidined
ontgo a recordln medi.um .and .fi t he V|sua .z
by |Cﬁ§§@>n$?51(?1h §°]=Yé%%‘f18"i“ﬂ%n HE&Plﬂ'}FO]E}(\ﬂe RORSIE 4 n% rc(?;‘lgboXyllc
conpri ses a binder én col, é}% agent and the
acidi eoeponeri wné@m@ng@e of g et sosim ag by
condensati on polynerlzatlon of an_al cohol conp nent
<18nd Fheaiinagy! fernaimigd m@frh@dné]micﬂbﬁﬂaiml fiy/% wherein the

(meth)acrylic acid nodified rosin. <18> The i mg

chhgfiignigepesd porformed nisieg aiahargitrg unkteronifiguraé te ﬁha@q{@pe
step is performed using a charging unit configured to

lateh@lcléettfitatiRtiagecheain@sianber witigenthieaniviggrabemtact
wi t hout involving any contact with the | atent

wifh €6 128k &ctir dR A Bic hRice T afBibalemb&®> The image
or m ng nethod according to <17>, wherein the charging

<1§%ep'1‘h fled Toiin NGofhdeh Y @bflingNith Q7S] GihembihOthe
the TFat ent el’ectrostatic i nage bearing nenber

s BB LT, A0 S g
BTG bt Sk N
latent electrostatic image bearing member.

<20> The image forming method according to any one of <17> to <19>,
wherein the developing step uses a developing unit which comprises a
developer bearing member which comprises 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.

<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.

<29> The image forming method according to any one of <17> to <21>,
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devel oper bearing nenber which conprises a magnetic
field generating unit fixed inside, the devel oper
whearizg7ienber being rotated whil e bearing onPCT/$P2007/059138
surface a two-conponent devel oper conposed of a
whERGRaHeGra AkfolBingadtp as hanghsfefdhz sthe configarébtaimgsier
nmet hod according to any one of <17> to <19>, wherein
%}?a 59&% S $hEPatés® Bl tHeueatioRiTa Jaasarigg FRHIBeT G150
a |clﬂ2%t\iﬁe t enner %15 %uppl ied, and a Iag:(/}er t hi ckness
control lin nber which forns a thin [ ayer of toner
a IEROTAHIE MG gglg of the devel oper bearing nenber. <22>

< R AR PR S g 622

transferring step,.configured tg transfer a_ vi Lze
compRgnEA RN Bhmare o s GEraRed HiSirteh
onto a recording nmedium <23> The .image formn t hod
inclndBrinlgasha dntP T AeGROStRTS 1 Ee HeAT i AT Th G Parging
plurality of image form ng el enments arranged therein,
unélg ahdéveddpidignpisandem sransleiegng), ect r ost at i ¢ i nage
bearing menber, a charging unit, a devel oping unit and
a tr eiskeinr éagh transferning enit ie adransfersing Wik gonfguredto
a transferring unit configured to transfer onto a
tr40I6F Ynie Aedicordiagy niuditny ed vistedetloimage oforoted on the
corresponding the latent electrostatic inage bearing
coPRREBSHding St RE Eletrobtittic Baagebagrimgdinembes thy surface
configured to pass through a transfer portion where
h [t d |l GRr H8SH ARdbieh | Atteadsfer
Ofgi%%c{ér‘%s?%ﬁec@ %%ﬁmﬁgﬁé?ﬁgﬁ%ﬁg‘ér. i<)24> The@?hmage
form ng netho ' t &k’ >latent
POFHRP e At he” cﬁlaﬁgglg%jg#ﬁ%gstﬁ é‘gﬁq bf%é%egﬁgi nter?rlgtefgildaittl?l é

tran%fer .menber onto
electrostatic image bearing member.

<924> The image forming method according to any one of <17> to <21>,
wherein the transferring step uses an intermediate transfer member onto
which the visualized image formed on the latent electrostatic image
bearing 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.

<25> The image forming method according to any one of <17> to <24>,
which includes a cleaning step, the cleaning step comprising a cleaning
blade which is brought into contact with the surface of the latent
electrostatic image bearing member.

<96> 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 latent electrostatic image
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whi ch the visualized imge forned on the | atent
el ectrostatic image bearing nenber is primarily
wo e@nstery ed, and a secondary transferring uniBCT/JP2007/059138
configured to secondarily transfer the visualized

'rgﬁg' daorelbbe thetlatemdeRteroktais frmgaefvpmedoon ¢he
beét € ?%%:%rlbgiﬁng med?um <25> The inmage form ng net hod

ac ' - re¥diicb tonet paesick
Lt 8lelRa e Hh B dling hlomber, dd wobUdth ton

tofpt e fchl S AP B RIS odtbon) 2 er 725

eari ng nenber. <26>
<2ip <GS Shee BrReR e ool Sor il Pyl Ble I Toere
a8 FETeL 0,02 QUL LA, SO AT Bk of o
rollr and anbelte ¥ hictn Bre| GBAEITA 1o Toile BeRRIRed image

menber, and recovers toner particles left _on thﬁ
trdrafentd erethe vawading medgemteaapplcatiem of heab andppgssure

i mage form ng nmethod according to any one of <17> to
by WBtingrhenetie side whidhnig msttdp costactiwithrigestopr-whi ch
conprises at |least one of a roller and a belt, which
<286€ %@fihﬂi(?‘eeﬂ)rhﬁn@ niethrl a¢condirey teedny mageof <17> to <26>,
transferred on the recordi ng medi um by application of

058 165 SH6 idY Ak ep Witichtdeensiisies ahlezist ione of a
W hot h|1 ﬁﬂgﬁa%t vmﬁtlh the tgong]?. <28> The inmage formng

roﬂ%z}3 ha?nqi ac Gb%it?i FidtP éﬁ?yccﬁ{ffglﬁfedq(? it Ghe2fpansfhieeéi image

I'Xihg Step is i XI ng” step which conprises at
bS5 e S e b g b o
oSS TG OB, B L0 Lo ichenh O
S et monimstbed gocgiu 58 Ay b A2 1E s>,
wherein the content of the (meth)acrylic acid modified rosin in 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 component 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 bond.
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wherein the content of the (neth)acrylic acid nodified
rosin in the carboxylic acid conponent is from 5% by
wore®3/122785% by mass. <30> The i mage form ng neCThor007/059138
according to any one of <17> to <29>, wherein the
<3688t B)AGEYed Cardfidge TREINE o REbAt elecolistitiedmiage bearing
nodi fying a purified rosin with (neth)acrylic acid.

meﬁ%@r;}gﬁ<% gg?&v?kﬂ{gﬂlﬁ& RhERade 266 aégélggld Ritany eleorostatic

erein the content o ow nol ecul ar
e e B aL, D08l gl ol e o

' f ' hod '
oA TEAESAESLTIOR. L 98 e Hvines o

.perforned in th resence of.at |gasi.ope of. .
bmdqralfﬁsa%a@éfrﬁ&@ ng degnt Ia‘;soc@}ﬁpb]ffh(gerh%e\%rﬁﬁo% r1ses a
Sn- C bond. <33> Aprocess cartridge including: a.latept
polstestern sesiar pbtainaddibcapdensahinmh o YIQﬁH”&’“@Ev%f 8B HBCOh"l
unit configured to develop a latent el ectrostati :
compagent amtbd carhopslit pcith COBIRIRENS COREATI N Zm(?gla)ﬁcﬁiﬁhc

menber with a toner to forma visualized inmge
acidhanedificdwhesia; raihevheren thenprocsss eausridgeris dgtachably
and a coloring agent, and also the binder resin
atEihedi toam empgk YeshRig a@sdratokt ai ned by condensati on
pol ynmeri zati on of an al cohol conponent and a

<38 bty HeoRek GasANBEN8Béord il 8b RIIX>, avhemiih)ther gdnitent of
acid nodified rosin, and wherein the process cartridge

thé ;(ﬁcgeed?zééagﬁlc Yol tRENBEd tr8sNid B8 fatuxilidth @@ RBh&ion®nt is

rocess cartridge according to <33>, wherein

ﬂ%"?}%o{% rg{:lgln S% 8%"/%%'[5%5@ acrylic acid nodified rosin

oxylrc a conmponent is from5% by nass to

R O S 38 T PGSR ! L9680 3,
wherein the (meth)acrylic acid modified rosin is obtained by modifying a
purified rosin with (meth)acrylic acid.
<36> The process cartridge according to 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 1s 12% or less.
<87> 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 titanium compound and a tin(I) compound having no
Sn-C bonds.

The image forming apparatus of the present invention comprises
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 surface of the
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wherein the (meth) acrylic acid nodified rosin is

obt ai ned by nodifying a purified rosin wth
w@emrh)aes yl i c acid. <36> The process cartri dgecT/JP2007/059138

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

latgﬂ?EEQf.rogﬁaﬁc b QWeERbSREAA 14Rind Hle 42FRRBR MM AgY therean; a
nol ecul ar wei ght "of 500 or less in the polyester resin

ool Qo ' SPRmEt T WSTAURE R Hictap aa s
 BBRETEL AR TPy RA AEABE kB ERenas dontigured to
L L U
thmmbnemonﬂﬂ@ﬁm@daﬂdnéﬁbd§@ﬂtH@dc%épgéﬂn%dﬁ¥%@gagﬁpgébn €

thel atent electrostatic inmage to form.a | atent

bireleac tresist apimprismge tpdyesar wesievebwinad b gondensation
configured to develop the latent electrostatic inage

polyirhrigationef anoalcohol eompeneiti zed ai crapexyltic acid component
transferring unit configured to transfer the

coNizaHAld aednbiMaery achl neslifiddngsimdi Invithantnagd ifsiming
unit configured to fix the transferred imge to the

ap?ﬁf&tﬁgi B8 iR .giilgéer}‘th hPdrtid ) € the N argOip Ninsie s canfiu@sr to

esin and a coloring agent, and al so the binder resin

un%ﬁqrngng‘lg e PalY ?ﬁi‘ﬁrce r(ﬁsﬂgal eolealk NadcyseRntd ensat i Karing

ri'zatron of an alco conponent and a
mSEPREI TR 5P AHIATE St
o S50 bGP B B R (PR e
BT et e BRR Ok RERAPS WiBltens
electrostatic image bearing member is developed with a toner to form a
visualized image. By the transferring unit, the visualized image 18
transferred onto a recording medium. By the fixing unit, the transferred
image 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 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
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i mage bearing nenber is exposed to forma | atent
el ectrostatic image. By the developing unit, the
wo a00ene32ed ectrostatic i mage forned on the | at entT/JP2007/059138
el ectrostatic i mage bearing nenber is developed with a

bagggxt%dcpsxﬁewcan}ﬂesmﬂeaew usB@etheRpnle transferring

the visualized image is transferred onto a

r ecoﬁ‘%{qul%dfolfm&ngyméﬂ%d bEERY pHdient ihPEntibANDhesiesh at

jA{m?ﬁ ransterre nto the recording nediumis fixed.

.this tinme, .sin est S| t1a4dd i

leacs&gaeﬁéa%;sﬁ slsép B R R

. and _a carboxyl. c.aci d component contaknj

Ryt A0 HHGT SYeps o HoPli i, Eharged gurface
resin of the toner, a toner, which js excellent i.n .

of| féwb ﬂ?ﬁ?p&r%l?ﬁrr@st@it%ﬂnaﬁe p\[@o B %3133%8( ieﬁe%f%srtsés 1mage
sta [ ity and al so can reduce the occurrence of, odor,

thegeashraideseloping aterof r@?@llgplnggﬁ% iﬂé@ﬂ? fq?ﬁﬁa%t,a%wq}%ge
is excellent in fixation E{raoge(ti es and cauges. no

withanmgeoner ctl dormorre wisualigeddimegen 3 olrgRSEITHE oftep of
time, and is also free fromabnormality such as

traesfoasagitheddnsalizedihagk gnouadrecoeding wadiwa’ podne fixing
by using the toner. The image form ng method of the

st@;!f& R ERing INERIdNizdRidgeto the emstingmeidany, woheyeop the
of charging a surface of the latent electrostatic

tohBRUSmREReS AOh P ¢65ixAin @ 4RARIN g SigeRt Mndxhodinger fain
charged surface of the latent electrostatic imge to

cogxgég%e?)sp%iﬁsgoqg%stgf %%Efggé%?iihédiﬂwg&d&%’a%% F@lymerizati(_)n of

i o fpo deve oplng_the:atent el ectrostatic
a_toner | 4 i - ..
o ragd Fnoatht st e S Eplie Held, EOLLIBAF cchininng =
onto a r.ecordi ng..nedi um X
oSy atio RSt ¥ihoanth Bobtifig REARaR mERIISE he

the toner conprises a binder resin and a col orj
pregent ,inyeatioRe 1Y r CRALFINE- @ﬁ‘ﬁif’i §E§ § BF? eg# e latent

resin obtained by condensati on_ pol rization o
electrostatic image bearing member isp ugirfrgrm y clharge . In the

exposing step, 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 transferred
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
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an al cohol conmponent and a carboxylic acid conponent

containing a (neth)acrylie acid nodified rosin. In the
wo pga2203 m ng nmet hod of the present inventi onPCT/iP2067059138

charging step, the surface of the |latent electrostatic

and TRYSREA RS (HRRRUrtchddnificloH ¥ sttaigediantran betremely

exposing step, the surface of the latent electrostatic

hlgblragtgﬁ}tgzgﬁgéég WIRORE et R1RNR S Fhkaliorf PrdPedtibahaticauses no

¢ 1'mage. In the devel oping step, the
| atent el ectrostatic. i : ab eqt
chaiRects GUPEETE IR By (B ey 8 Ji fmeFAR o aleq free
toner to forma vigualized jmage. In_t ri
from SpRoTRBIi S 738058 TRl Egb g RRIan L e
recording nmedium In the fixing step, the transferred
forineddey vemesthertoB§T-ont o a recording nediumis fixed. At
this tine, since a polyester resin obtained b ]
condBhe arocess gartyidge Qéthe&if %?HEW‘QIE&%FO%BF%S Rdpast: a
and a carboxylic acid conponent containing a ) ]
laténet dpanoptatic dmagendwioring member; sanded 46valopingepnit
resin of the toner, a toner, which is excellent in
corlfiednedatelop 4 lxiatitcslectropiatid Bnagedormedtay she latent
stabilityand al so can reduce the occurrence of odor,
elebBro2Bi13é Ret g8 MBein@xhepibel ywithgh thimiri toy fommge visvrltded
I's excellent in fixation properties and causes no

imggﬁgﬂaéogl, GHRbid BREtoMEe LokSSdsé DA bind@nespe bindca ofloring

, and'is also free fromabnormality such as

ag%§t€ ﬁgﬁﬁ gh{bh ;%?@&‘AII ¥e£.ﬁlh g@ﬁ@{s% ng ﬁé[?éébercﬁélaiﬂ eoftain@ll by

oner . process carfridge of the

o5t BSAIGATIE 5, bbb 4.3 i

el a5 (R BB B BT i, gy
0 AL LS TR0 yming
and a coloring ) . .
apparatus. In the process cartridge of the present 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 tonery, 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 is possible to solve the

problems in the prior art and to provide an image forming apparatus, an
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agent, and the binder resin conprises a polyester
resin obtained by condensati on pol ynerization of an
wa@bk@ohzd27xonponent and a carboxylic acid conpoP€niP2007/059138
containing a (neth)acrylic acid nodified rosin, and
im%{g@ [ B thihBemRBERSE SHAC Al HFdcage chstriidie) chrghalbie af tfocindag an
to an image form ng apparatus. In the process

exbRmdly i;{‘.(’ﬁgénﬁ@ e{ggggmwﬂieuel@t s0R 11k NBefiRaf6h YR®perties

resin’ o ensation pol ynerization of an

| cohol co nent r [ j i
e G B kR TR Rr o WY gy FATE PRRDY of fime.
s .a bjnd resin of the taoper nar. ich | .
and, 8| Al ¢ | &Perf’&’élr"é{n@rhggf sysf i g?%epa\grat ﬁ@saglr%%‘t?' n
sforage_stability and al so can reduce the qgccurrence
bagkgrihd spmeagpigingey t9Ren gﬁﬁ’éi’t 1sefrellent dﬂola‘di’a qrgperature
i mage, which is excellent ip fixatjon properties and,.
fixpdipgenropeTRa A IPrFterEsSte DY AR ALFgda Rt thdvise EgRgration
period of tinme, and is also free from ahnormality sﬁgh_
of adodecAaswbject afdiei nresent Haniiay tel PLonade a BgAnyehich 1t 1s
formed by using the toner. According to the present
eaisfvenitickna labeli i fiesig bind the kdiel eantee peabhtels stackea a
prior art and to provide an inage form ng appar at us,
cofbhitRecort WHItghakitedds enbe atnclgcess defined ipdsigion, and also
capable of forming an extrenely high quality i mage,
oftBictliy | 5F Sei6lEkent the 1hbXald eAhAneed drideshafdic absreed of
no change in color tone when used for a |ong period of
wﬁhganeﬁpgﬂk§sak§ﬁ1_ree fromabnormality such as
ecease I n density or background snear, using a toner,
which is excellent in | owtenperature fixation
properties and in storage stability and al so can

reduce generation aof odor. An object of the present
B]i'lﬁgg)ﬁtsf”gﬁg’fm %%ngﬁ jiginwhichit is easy to

stick _a lahel to the ji nd the | abel can he

accurligell 1813 @Rh%ﬁaglccg‘???%‘ﬁi (Viel, SRAFENS (4 exammle; ¢ 2

to be stuck, at a defined position, apcl1 al so . .
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 fprming 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 is applied to an image 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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efficiency of sticking of the [abel is enhanced and

there is no need of adjustnment after sticking. Brief
woemcn2rs on of Drawings Fig. 1 is a schemati cPCT/JP2007/059138

sectional vi evilv showi ng an exanple of a charging roller

in tRe RIS HRMItNvIRRPH RS M ek 668 RWo-component -

| nvelﬁil% on. %Cg. Edéﬂ 'S 1a schermulf%l c Si ewpg%]ow ng an P "

exa e i.n. : Shars invanti
de‘feﬁr%élrglgf%]%lﬁilﬁghg inaalg%%fﬂgl;lg tﬁﬁgﬁr A prebb®y inventie.

appl Led appa a¥US ( present invention is

[ 0. an i e form ' i )

sch it gwsgﬁ%%aﬁg Xher%rg)(%ﬁ%?{enaq[ nL;‘fh mecha%n%l% bf & direct
non-cont act type ¢o h in the i -

raBg R ERE SV PY RS (hP JSBRE Pt maRe OTRiTE AEphfifis ¥ the

i mage form ng apparatus. Fig. 4 is a schematic view
pmﬂ@@%ﬁllﬁ@?lﬁmmxanpl e of a non-contact type charging
roller in the imge form ng apparatus of the resené.
i nveEIg.o&.lsFi'lgsChsmail%VSQ?ﬁeﬁml@gvﬁév@%ﬁf%ﬁP &y 1ndirect
exanpl e of a one-conponent devel oping unit in the
trdusfgeidospstem dpphedpndent type hpage dnrming appPpERtUs ¢f the
6 is a schematic view showi ng an exanple of a
pré st GRVDRIEA! devel oping unit in the image form ng
apparatus of the present invention. Fig. 7 is a
SC heF?é.'S}:i_sVé SVhSH Ve REew Ehowanplag @farpll ofecfixing unit of a
transferring systemin the tandemtype i mage form ng

begcgsﬁr%?m Us e bl dPfoeRAL AppueatiO6E thiel ires8nt Snv@ention.

I'C view show ng an exanpl e of an indirect

Lr angd er10 19 SYRLEMHCVERSHANHE M YRS 8 2 B it of

apﬁa _ _ e present invention. Fig. 91is a
a Egaﬁglgatxlo‘fle\flseyvé’teanoﬁ thie ?&aeg)éafw{n%ngfaﬁpa{ﬂa)ﬁhg f l*t'ﬂ&etpﬂafsen’c

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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belt systemin the inmage formng apparatus of the

present invention. Fig. 10 is a schematic view show ng
waeoognzarpd e of a fixing unit of a heating rol | BCT/SB20070%0138

in the image form ng apparatus of the present

R eFFg.O% H 9 stBelmitR YRWNTIWInG &N shawiplg af another

exanpl'e of a fixing unit of an el ectronagnetic

LA i i thO ! hf8ntion.
§é§§¥ il 8k, mis: 2 b0 Bf IO Bl Al Ty 00ntion

schemat i ¢~ vi ew_show [ X I

an of b FrfaghetteaRg AEro MRS Bh SrLhplaor i retltem

| mage rm ng appar at us t he present..invention. Fig.
evns igen bk AHERARC PhneRged B ehE e o a0

cl eaning_ bl ade in _the imge formng a atus of .t he

pr es&ig 1Hiemn enlargeqd vie ?EOV&I%%EH'%%IWF%VU%M%BM
~an exanple of a cleaningless type image form ng
imaygedpemuns ppparatus{dast 7 m ng apparatus of the

present invention. Fig. 15 is a schematic view show ng

an efagpl® isfa shbemmmeviesw whoyingpar skampe afijde process

present invention.Fig. 16 is a schenmatic view show ng
cagtridégaopile pfesanvifesntéxanpl e of the i mage form ng

apparatus of the present invention. Fig. 17 is a

schemagi 00visew séipwhaticavieax dhpwingfar lxanspldeof aypimage

i mage form ng apparatus of the present invention. Fig.

foﬁﬁiﬁ?a Paftud P8 d e Wxahoytesg | mage formng units of
the ge formng apparatus of Fig. 17. Fig. 19 is a

schergi %1V%set\gh§m%ﬁﬁca@ie€sx 3BYEnSfart NP P1ee6H an image

cartri 'ge 0] e present I nvention.

forming apparatus B used in Examples.

Best Mode for Carrying Out the Invention
(Image Forming Apparatus and Image Forming Method)

The image forming apparatus of the present invention comprises
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 comprises a cleaning unit and, if necessary, appropriately selected
other units, for example, a decharging unit, a recycling unit and a
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 comprises at
least a charging step, an exposing step, a developing step, a transferring
step and a fixing step, and also comprises a cleaning unit and, if necessary,

appropriately selected other steps, for example, a discharging step, a
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Fig. 20 is a schematic view showi ng an exanpl e of an
i mge form ng apparatus Aused in Exanples. Fig. 21 is
w@2@chezazes i ¢ vi ew showi ng an exanpl e of an i maRET/JP2007/059138
form ng apparatus B used in Exanpl es. Best Mde for

rec&?@ﬁ% ir?af%)e%& o mtkoeit dtep. (AReebinatitnef thepdratisg step

orm ng Method) The i mage form ng apparat us

an@ rtgtgth ?exgg)trsg?%e e 1 S0neitn EOTRIhREE t&las! £38tend d1BtEDLtatic

C I'mage bearing nenber, a charging unit,

. an ex asigg unit, a developing unit, a transferring
mage fOTINRESEP i ng unit, and also conprises a cleaning

unit_and, if ngcessar ropriately sel -
uni t'gﬁef’élpa%%( %Pga&eégﬁgr 81fr%euﬁlr%(s,en§ ?lg%:eyc %g&{ n be
unit and a contrqllipg unit. A conbinatign of e
prefesalgynepniad oahPy KBS SMARS fyRing aPBaE%M?t ??n%ge present
referred to as a latent electrgstatjc image form N9 ih
inevition. THEhé da@wngﬁmmgan&emﬂfwﬂ%gmg% peing umit, the
I nvention conprises at |east a charging step, ap .
expugingistep sanbe perdenmetdpyridesesmesing upinhe devalpping step
and a fixing step, and also conprises a cleaning unit
cadl¥b peiforeedsbarthe dppslopiriguelly thel Beweteroinesten 6ps, be
for exanple, a discharging step, arecycling step and a
petRRtde@ by MHe Hr8RsfefriteMhitathe fixbhg tshep charlyi porforeed by
and the ‘exposing step is sonetines referred to as a

o} AL L stk e somaing it
i} G Heb Gl bt R ol BB, T op can e
<Tgepl HESataby Tt BpR S b S, Fe Gevel opi ng St ep

f ?gngg@e}@fﬁa{q%{igf gs&%gars] %%Mreel gﬁ(ii ns%zeu(r)]% Ine 18t electrostatic
image bearing member are not specifically limited and can be
appropriately selected according to the purposes and the shape includes,
for example, drum, sheet and endless belt. The structure may be a
singe-layered structure or a multi-layered structure. The size can be
appropriately selected according to the size and specification of the image
forming apparatus. Examples of the material include inorganic
photoconductors made of amorphous silicone, selenium, 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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performed by the transferring unit, the fixing step

can be perforned by the fixing unit, the cleaning step
weanw7hz32per f ormed by the cleaning unit, and ot PET/JERDEHES9138

can be perforned by other units. <Latent Electrostatic

plaltf%ﬁl_e@ﬁ&[,i e dYRIar VD The thad, ef phbto-SWapmethod ot tuplasma
and size of the |atent electrostatic inmge bearing

CVIE REth A, © ﬁ@ﬂongp%ﬁééé GAéthods N tRss@AdCyan iBeparticularly
appropriately sel ected according to the purposes and

Preteflﬁqﬁ%bzlggpsg%“?lfﬁ'#ﬂgs a hBEh&X %m&oggfo'éfﬁg sheglh afby direct

t Is.trlucture may a singe -layered
structure or a nmulti-|ayere t . 3 ' c
S i AT
speci fication of fhe.inpage formng apparat us, . Exanples
Ph@fosﬁﬁéltﬁﬁt layen Pﬂe}‘i?c?% rg} %i'?rﬁ §UpFtE g)b%gstp%rc?g?ﬁ E’%‘%’o rs rT.prmd e
of anorphous silicone, selenjum CdS .and Zn n .
or gahhe %ﬁ@@d&mgﬁfﬁi@ti’b&%‘ %wé%l E’lg?lyp‘b?eésﬁgr §ﬁ8 (%%]r]l%lwmg
pht hal opol ynet hi ne . The anor phous sili an ; .
regfomisoddhewceldenti optibalaiptepertias sesthms &l %@%Maﬁbﬁ@r@mn
substrate to a tenperature of 50C to 400C and formn
wavephgiths ennpe i and| ree e ebserpgiorprampent y reﬁchﬂent
using a filmformng nethod such as a vacuum

cldderesl properiies bach as ghtseasithgtyahd ethblarchavge paopergies,
nmet hod, a thermal CVD nethod, a photo-CVD nethod or a

(3P AR BB TRt he del cfBRAD iR gRSiATE (4 @S e ofippddisctioC\(B) low

is particularly preferable. Specifically, a nethod of

co%?;ﬁi_%ské)g Rohi@Widee by 1diyes thoﬁﬁ?h@ﬁﬁi@n of the organic

f equency wave ‘or m crowave glow di scharge to

rm a_photosenshti - ad j

ph%% Nel ¢ rlp?e%?%* LEsT] SB0E e fLordl shructuze and o
. IS ,W de used for the follow ng reasons : (|

mlf Gk S ¥ )

_ E%- properties such as wide |ight
absorption

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

The photoconductor having a multi-layered structure comprises a
substrate and a multi-layered type photosensitive layer comprising at
least, in order, a charge generating layer and a charge transporting layer
formed over the substrate, and also comprises 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 latent
electrostatic image bearing member and is performed by the exposing

unit.
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wavel ength range and |l arge |ight absorption anmount,

(2) excellent electrical properties such as high
w@emwsiizazvd ty and stabl e charge properties, (3)P@u/aR2007/059138

latitude in the selection of material, (4) ease of

Prooygti @RardiRy h@Mt CRStnotnshecBicalBnt niitdd yandagen be
configuration of the organic photoconductor is roughly

ap%q%?r?%t{eggdsél 84 25 &loP@81g avetRd ?ﬁfﬂ&sb!dr gs alpghga as it can

ered structure. The photoconductor having a

unglpﬂrgﬁ% l_q%é)%rg?e g%ét é&r?&%{l Sf AAEPTdERE cfetibihfidt Bnadl Raring

type otosensitive [ayer forned on the

supstrate, . and al conmpr i ses r ' o @htact
e WGP RPAE 2, WHEas i horoydy S B FutoRF! o Bhtac

phot oconduct or havin lti-layered struc -
tyreofbarsing wnid goadigared dnchats) VP N8 tcéﬁp{eaect with the

phot osensi tive |ayer conprising at | ., in order
latehhireectyestatist image dparing,om ﬁ{%xragléfie ?@;ﬁ’s BBPt“iOHSa“ type

| ayer fornmed over the substrate, and al.so conpr] se.% g
chargihec tite chafiguredatio | hangaewiithat| Bakingneprippk with the

| ayers. <Charging Step and Chargi ng Unit> The chargi ng
latehe Rlé@rastatie pmalke deargighmenileersur f ace of the | atent

el ectrostatic i mage bearing nenber and is perfornmed by
-Chhea @Bl OBatgihg Udie- charging unit is not

specifically limted and can be appropriately sel ected

accogdinpgplel bRetRUrRR%ast aspeonharging wain (h finchide a
charge the surface of the latent electrostatic inmage

B I L h8ti u
cogﬁlaltr:ﬁg?i%‘gg?rﬁicgﬂiﬂ]u)@ﬂgb Vi otng Qblidfea aRAghsti auatdhy a fur

assi contact type chargi ng unit
copfigured t.0 ch il e ' taet o WY
oo LRI b DGR AT P gl b e an

e I mage ng nenber, and

mar] C%T3tr etcréays%ean amount of ozone generated as compared with

remarka
corona discharge and is excellent in stability when the latent electrostatic
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 roller. This charging roller 310 comprises a core metal 311 as a
cylindrical 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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charging unit configured to charge w thout making

contact with the latent electrostatic inmage bearing
woreowhae3273 Cont act Type Chargi ng Unit- Exanpl esP@f/Jr2ae7/059138

contact type charging unit () include a conductive or

&{T&%\%Q WES EYRraph BF thé Gedibtdiie, controilinglagerb3 15 by thereby
ur brush, a filmand a rubber blade. Anong these, the

pre%%rt%:ﬂga egl | er can remarkably decrease an anmount of
0zone gerer ated as conpared with corona di scharge and

ST G 00 Mt by o

elg i ¥ .|na?e nber is repeatedly used,

d is effective r event ter] [ [ e
miing 1 eGP b ot | Dol ARLE Gretlp | Efosition
non- magnet i c conductive sl eeve which suppor ' .
cOIifélilTﬂlge ahalqast| as UherTROBRSES, EgeiPe raﬂdtseao p%‘f%gi‘ae\fﬁ%gﬁ%f ton
rol | er included in the sleeve. The.fur brush,is,fo d

conduativechgrptom thewerip hekpleur Cequ%hed“@ae meAL 8iL Ot
conductivity using carbon, copper sulfide, tal or .
met alA vokine resistivatytedlugof she speistaRGg| COWWﬂggjaWrt Hl21s
conductivity. Herein, Fig. 1 is a sectional view )

préfeexblygfram e6@OPE ennfo 408 Khxgimg Wohemethe Yalume FapisthaLY
roller 310 conprises a core netal 311 as a cylindrica

vaheqycliore SihstIot © A dnesiitangebeamhe ciciporgibley dhat a
312 formed over the circunference of the core netal

phfdeondidsc th @l Wtaliave Ehiiginbo it weionghhi obtain an
surtace of the resistance controlling |layer 312 to

ima g’ &Y &RlevbRAkade. OLNehE esihelaRERA.C WHdOlth ngol
oy, erﬁ%él ° sq{i{g’r rreg %’; extrusi on nol di ng’ or inj ect?%r?me

100 ot L L L 1, PSR o ke i
ph%%(l)gorxrlecfucwlp (fruirg r1]:r1ay occur.

The thermoplastic resin used in the resistance controlling layer
312 is not specifically limited and can be appropriately selected according
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 ion conductive agent which has a resistance value as a
simple substance of about 106 Q x cm to 10 Q x cm and easily decrease
the resistance of the resin. As an example, a compound containing 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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conductive agent on the peripheral surface of the core
metal 311. Avolune resistivity value of the resistance
weomwrned2id ng | ayer 312 is preferably from 106 R&T/aPm007059138
109 Wx cm Wen the volune resistivity value is nore

egiﬁgn 109 Wx cm it nmay becone inpossible that a
phot oconduct or drum can obtain a charge potenti al

enough t.@ oht i N +LHBR9God I 86ndh n es$S. qitelh
o}qhe?‘ggai%g, %ﬁle?hé:&'@% ume re%i s??%/%t gg/gglgtlr’]u?i% I éagsﬁry
t han. 106 x cm _| t ent.| C

aniP i sl P B e R LB 2 b THACAIO e Woed.
resi stance controlling layer 312 is.not s [.fi.cC

e bdde alee et o e Gonidile, $R5aREt (npqupd

. the purposes and includes, for exanple, polyethylepe .

inglpglpS, e HABHYP-cACIVRISFRAEY| SR Hhseln F R CantAning
PVMA), pol ystyrene (PS) or copoly s (AS, ABS, etc

polymdesof . %Asadmét HBe yesIstanese VA egﬁge cesiptangf fpntroging
exanple, it is possible to use an ion conductive agent

laydri 8A2hias the vadus twithim Vhe abave wangahe ameyminelethy lon
about 106 W cmto 1010 W cm and easily decrease the

cohfattivaagendis preferaidy fronsl (apasbesdipinsss do cidnpoa dy mass
contai ning a pol yetheresteram de conponent is

pe@ﬂ@@ﬂgaﬁs%@- m&Ss aflilusthdreoplasiistrasine val ue of the
resi stance controlling layer 312 to the value within
the afiqyeolyange tﬁé‘%@@ﬁﬂheﬁfretdgféﬂtoéhxpfbaddi@bébgéd in the
agent 1s preferably from30 parts by mass to 70 parts

th?%lggﬁg%ﬁtgce%esm %sﬂfgf ) }Svs}?%{ SOBS® eRbrdd: or a kneader. Since the

t sticresin he pol yner type ion conductive
ent, ,a quaternar [ salt o) LAY 5

PRI e Y RO 8 ngglﬁﬁgfgg%ggg% ugéedl.1 i %ﬁa@%@%ﬂgﬁ )E/i in the
th%%g alljsrglcs %(leéingéo%lgés(:lggha{nn Iangad?g(lzlﬁgle rlex%ﬁ?@ﬁ uﬂl% resistance

controlling layer 312, there is no variation in the resistance value caused

by poor dispersion of a conductive substance, which is observed in the
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 occur.

The protective layer 313 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 103 & x cm or
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i ncl udes, for exanple, a quaternary ammoni um salt

gr oup-cont ai ni ng pol yolefin. To adjust the resistance
wQo 2000821273 t he resi stance controlling | ayer 312P¢DJIR20€7/059138

value within the above range, the anount of the ion
lesgOnductive agent is preferably from 10 parts by nass

to 40 parts by mass per 100 parts by mass of the

t her I LG i i3 [ sin

‘ti‘BB &%‘D&éﬁg; %t the §?§tne@§§]'¥§ nﬁﬁ/ew@?s QN 1GPNABIY | Ge

agent can sperse t her nopl astic resin
' t Wi -nead i .
mafEr b yitor G A (Nl Blpnfe SPE°L by srfpfe, i€ secin

di spersed i.n e thernopl.astic.resi.n composi | j .
migP G U5 el GobfY, a1 S PRECT Be P SARER G0 TET D P S Patpl et
312, there is no varjation ip,the resi stance,val.ue .
or ;npebvinyl peeial diespe PesaseoP ESC@W&@@P? Jnsgghesiyeness m
which is observed in the resistance caontrofling |ayer .
view ofigireneatingrailisiazoffgbonen o Alrapapse dhe ApSy. maferial
pol ymer type ion conductive agent is a polyner .
comnnpolyrkiasatbciscalnesalaties pnppentidsy paprprdiesef iegcharging
fixed in the thernoplastic resin conposition, and thus.
rolbeedeutot satisBed lif kke yproteadeutayeFhdl pristformedeof] ayresin
313 is forned so as to adjust the resistance value to
mbhhgiMahaeWn T réfrapile kbdstdiat valfuet biethe prsteative layer
controlling layer 312. As a result, |eakage to the
& Glgiageh 96689 HoaAktide Uagdris airoitHe dresin
3]1%1‘6%6%&]?%%?3?&@%%%3%% t he prot ectivﬁelgl ayer 313 is

mgﬁe%ea Zi ;I;%lfi#eé%geea%%% ioncﬂ?trv%%neﬁ{é GHRBENVE BERBOBSa @l $he

ence between the resistance value of the
rotective | ayer 313 an hat of t: [.esi
reg’ogg’t‘?iﬂ I‘foﬁﬁr‘i’ali]ﬁ‘&r %%X%r i épr é er%a %/’818@ \R/%x m‘ﬁgr Flé%% as
The material of the protective |ayer 313 is preferably
dispgel e s

isgeya@aite Y B diPPaIes BEYIIF2H5 0 f or mi ng

roperties. For exanple, the resin
Prop The charging rolleri:p 310 is connected to a power supply and a

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 unit. In Fig. 2, around the
photoconductor drum 821 as the latent electrostatic 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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material is preferably a fluororesin, a pol yam de
resin, a polyester resin or a polyvinyl acetal resin
whewanse7df its excell ent non-adhesi veness i n RCBIP2067/059138
preventing adhesion of the toner. A so, since the
chA Al 2 RvRIdfth g G B2 coRdiguet @ &b hidbate antdnbabinnde latent
properties, properties of the charging roller are not
ele%@lt&sﬁgﬂi@?m'a%etﬁierﬂé QLelch ¥ theYHotddohdwictbpdath € fam a
resitn materral alone. Therefore, the resistance val ue
.of .th rotecti d 4 S ] A ) SPehSleROthe
il Chgbiue (i ddiing ity 26 (T B

o ctive agen eresin nmaterial. To

N . adhesi t th ' 0 .
ViRt SRR b 7 ApraathEY! Ugubthto i tediting
medium 438 na ARBE L BHEOTHERGr B BN 1 (e R 368 ihdhge on

connected to a power supply and pr edet er i ned q
the otecoxfing smedinme 2 (CRATENE um#e?’@% PREEUREY Yo TIRPYE £
direct current (DC) voltage, but is preferahly .
revwieragde toneshilefi om thiet photeconduetor r&km( Ao @oﬁ%%&%gmg
is superposed to the DC voltage. The surface of the
deptvet c83INdueifgurdinic areheve hihgedesidnel upptentialy qy the
applying the AC voltage. Herein, Fig. 2 is a schematic
ph\bit@églﬁlfﬂl@mmlﬁﬁ, exanpl e in which the contact type
charging roller as shown in Fig. 1 is applied to an
| Mg e\ i iHAG AP ah Al 30, AScoht&btypeidhangirg rdllerf 1§ skibwn
arounc? t he phot oconductor drum 321 as the | atent
iniﬁ‘%?tlri%isé&?.ﬁgge&,WQ thE i Pike BNIRR  phdtbBsEd @t6r drum 321 is

equen arranged a charging unit 310 confi gured
wipger ke PR A Trent
NewuCPBdi v PSS G MMur ed {0 adnere a toner on

e s i coniart e chereipg wait (2 SndHided; S0P bxbfiple, 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 image bearing member.

The corona discharge method is a non-contact charging method
which gives positive or negative ions 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 is composed of a casing electrode which
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visualized image, a transferring unit 325 configured
to transfer the visualized i mage forned on the
w@bwrozmduct or drum onto a recordi ng nedi um 326[/JR2007/059138
fixing unit 327 configured to fix the transferred
ocddgﬁ%eamlf 58 deSoRusid ) diSeHA LIS wareCh 9@ ai digchenige w330 placed
con

I gured to renove and recover the toner left on the

t or drum and a dechargi ng devi ce 331
neg%l%ftﬁég{égg&{'o renmove the residual potential on the
phot geconduct or i hroAaldh . except
cont ﬁcg)/ﬁoetr%% g:rilélg%efaﬁ ﬁggsra‘ig%‘%g St%g dbRbiron dharger, excep

gro wn In Fig. I's
: , dth f h dye: :
o B P S -
- - i N | - -
areansod A6 W PO AaHGAGS, TOormmy TG e dofeh SHiEcthe

type charger utilizing corona discharge,, a needle

susfage of she lakent edectrostatic Anage HeATHE MRS : and a
conductive or sem conductive charging roller rr,ang}%d
whi | Hldrebpilfig. 3 imiacschgmnativ view skpuiig a8 exgaplgdgyhich a
el ectrostatic i mage bearing nenber. The corona

no@ &ehacigsypeaddrona ichasgerds-applieddo axhimgge dompmgoapparatus
whi ch gives positive or negative ions generated by

asGPERNi A safiar gk g a8) the fsabte pietsusr finaFes. & ward exmressed
el ectrostatic i mage beari ng nmenber and exanpl es of a

bycé]l%r e mihéd@sa corotron charger having properties
capable of giving a fixed charge anbunt to a | atent

el ec%soa%eaux&ééig?g@nil@,eérﬂdigcd}ﬁ%@ fyd doRorClifige® 811 and

char ger havin operties capable of giving a fixed

i ale.Th 1S: o
A AR 67 GRISSR e 1y e

Cog(l)gé:gﬁglg;ervgﬁe_ and a discharge wire pl aced

Regarding the charging roller arranged while keeping a microgap
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 pm, and more preferably from 10 pm to 100 pm.

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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nearly the center. The scorotron charger is the sane

as the corotron charger, except that it further
weowpnires a grid el ectrode, and the grid el ece€DaiR2007059138

arranged at the position which is 1.0 mmto 2.0 nmm

avay Fom4 ke k%lég]g:ﬁ@ enRioddiPH, al e 36Das woraidat both ends
i mge beari'ng nmenber. Herein, Fig. 3 is a schematic

of gia?e‘g’ggi‘@#g[&g%@? HPP k&nié% YW eh BeRPRyCOThas kphoeRe302 is

t |ﬁapp|e to an i mage form ng

a ratys as.a_ chargi [ Fi

br s T By VSR Hhchocoltyblife, bl GETRe latent
nuneral.s. As the charging unit, a nonscont .

elechrasiiatie H’é‘@&érb%ﬁﬂn%ﬁge‘l“ﬂ%r £ obigin By em%g"g%pﬁ in the

. phot oconductor drum 321 is_unifar har ged by, the.

image ewaa dehvger the chargagrelley apﬁetﬂ@‘\r/}a?%ﬁla%%e?‘zfr’%@m 1mage
arranged while keeping a m crogap wth respect t.(%.th%

behzingnimeshloet r ddlses by wreajplinsh Pidfy %%érs’ugq;8081 ion type
chargl ng roller is inmproved so as to keep a mcroga )

volvaigh iseqpdied andtthe ledenhelestrostatos tmweige hepaies Wgﬁ’{; 15
menber. The mcrogap is preferably from10 mmto 200

chA¥EedBy divdieirgt efetieahted i thn ifcropaptliggween ther eharging
Fig. 4 is a schematic view show ng an exanple of a

roll8P wSAMIRC Iatb P @160 86Fhtig ihtdechearing hegmbér. t Ae shown in
charging roller 310 is arranged whil e keeping a

Fig C&,O%iﬁairt{!amh r£SA8sly 6 the RiRFOSANAHCtOr isipydved by
21. e mcrogap H can be set by wi nding a spacer

o BB 1 Pk Mt sonc dgregpinpand. o o
) 9009 55 S D A B oy Bttt

mgijdrg(elr. aIAt this time, at least the surface of a gap section is made of an
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 spacer 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., Litd.).
<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
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304 denotes a power supply.In Fig. 4, to keep the

mcrogap H a film 302 is wound at both ends of the
webargeng roller 310 to forma spacer nmenber. HET/$P2007/059138

spacer 302 is brought into contact with the '

L f 2GBgRA] bpeichPEPstent! €Thé ealaddg Optical
anla%gﬁgggy%%\éﬁle%gr&t ogigbt albnca f|§xed m cr ogap Hgir?

sy%i!a%?% Egﬁgﬁgg{c‘aﬁ DELWE B wiHieh %ﬁglilfégrib%ée &fre%lﬂg Oﬁxjagzct on a

rostatic | mage bearing ne r. , by an
appliged bias. an AC 1.5 t agey;l :
138 el M, AL kBl ¥ARIS AHEDAEAA optical
menber is charged by di scharge generated . .in the.
SY#ieER 3§ A7 abhe S cvﬁg"rcg’i Hgee infBriarieh 8 Biven, ap an
el ectrostatic _ipmage beari.ng nenber. As sh in.E Q..
eleptrieg] pigaphpng the émageyn&rn%féOW%?Q}afaﬂﬁ%qf ’\rﬂfgoﬁq]ﬁ?fae gignal
nkg)g pressurizing an axis 311 of the charging roAcI er
ands arigtents plecingsBol: image ippeiis MOMBLT an EXPARL FA G RAD
roller may be integrally nolded. At this tinme, at
imagast the surface of a gap section is made of an
insulating material. Consequently, discharge at the
gap St i @pdsing! unitnasechoindpacificallfadgeitpdodust ¢an be
accunmul ated at the gap section, and thus it is

appR&pHAtEytRIdted abtorditg torBe Purposadiieidmyaobhe stbface of
gap section because of tackiness of the discharge

thi f@gé&% eldcBititdtid GmiaBe Mo éRbeAThhiged BCte charging
menber, a thermal contraction tube nmay be used. The

s G Sk T
ST G\ gl T I o1 iy vvom
o i D DA A5 5 2 D optia
system.

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 toner 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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usi ng an exposing unit. The optical systemin the

exposure is roughly classified into ananal og opti cal
wayerem22ahnd a digital optical system The anal B@r/Jpr2007/059138

optical systemis an optical systemin which a

n | | L4 el Bivd @hecCtore? 6r |dvelper to the latent

toﬂé’?egitsﬁ%ég{%go .‘% ?rmge b)élgc}ari ng nenber, while the digital

optical . systemdsya hott WKL dohiwbd GhithMEle latent
eleFﬁPS?%é‘filﬁ %ees v{éll%l\}eﬁr ggﬁgn el ectri%qal signal and the

[ i.nformation is ¢ rted into a light signal and
ele&%gf%w llgﬁgﬁﬁ’Fangthﬁgﬁ%\ég'ge beari ng nenber is exposed

to forman inmage. The exposing unit is not
[T%Eé” ifically limted and can be appropriately sel ected

according to the purposes as |.0 as the surface of

t he Thedenescamprises éttﬁsaﬁhﬁgfénagalr?ﬁ& %‘irﬁe?ﬁ%ﬂggga&?nt’

by the charging unit can_be imgew se exposed and
animyeferadly fompeisaspireleasing agen i%@h@fger@n&@i ageut apdpn

as copying optical system rod lens arra s%(stem
external additivelamslyslse rpmiprigaschtbey somponrnis, aF NOFRSSBEY-

system and LED optical system In the present
-BiddeeRésdn; a rear |ight system capabl e-of i magew se

exposi ng fromthe back side of the |atent .

el ectiyRstighider | FRGR beapri@smeNbeslyestdevebsp nbtsiep by

and Devel opi ng Unit> The devel oping step is a step of
coHGYRL AR DoiBeliBhEBh & 8R! A1REREE cOmpORERT tindhaacdrbogylic

or a developer to froma visualized i mage. The

visual jzed,i 3 e id! AbAFIHPbEn, P¥eferably, in
acbde\(igfné’&nﬁ gt tcﬁggﬁjg?@ta Be?éel??]‘!rég%latlgc I mage vvint t he Y

thta (r)] %{% seor{ced Y L\g P %%hé“r’ff'&iﬁ& n cgi%lgrgtr, miﬂd by1dd ecogﬁe;Yﬁéééo | t8er

components, if necessary.

In the present invention, the use of the (meth)acrylic acid
modified rosin as the carboxylic acid component makes it 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 functional 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
molecular 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.
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The developing unit is not specifically limted and

can be appropriately selected fromknown ones as |ong
w@sgoort2rean devel op with a toner or devel oper, BCTIR2007/059138

preferably a devel oping unit which contains thetoner

or d@gﬁdgﬁf&%&nﬂa&m&! Baih)Berlyres cia me@ifRdOpsin tised in

t he ectrostatic inmage with or w thout naking
cant ' . t -0st at |k Cal eafd d

the e Yﬁ‘g%a%f%% { Josfl JEhifE BhbC LIRSS oo
resin an c rin t : :

therg ‘E&s‘ia{?ge’%ﬁé‘ﬁtt?‘eén@ﬁg}g%% gl At ByRAP L RERRE SRdicfof
external —additive, and also conprises.qther

a nobvasfetherehy inEpeang e mefeqular wewht “While theqptent of
resin_conprises._a polyester resin obtained by

a lownmeiecilps weighy sempoaerb haying 2 51 erlAT (?%ﬁ\{}‘ghh 8400 or
and a carboxylic acid conponent containing an acrylic

lesac mhaml 4 iresiduad imongrner epEIopent P AB fa}%’é’é‘ﬁ'c%" poggnt
etherifying catal yst, and al so conprises other

deceapenenThys; ft inesessmdyto ¢xert heswrmassing affeebthish makes
the use of the (nmeth)acrylic acid nodified rosin as

it thessislebayy dimudtirbonstyp osmtinfy nakes donfliciisg bipeopertiasx —
at very low tenperature and to inprove storage

lowitaRigerh¥ure ikmieh progédiovndid sedagostabilivgi fied with
mal ei’c acid, which is a nodified resin used

-C? {Ci&agld;é(mpgﬁeﬁmee functional groups and
eréfore tunctions as a crosslinking agent. A

pol y%sst e ES%(%{YIM&E éoinﬁ)(ﬁ{éﬂt[] %d(IHXtM%EﬂQi@acid modified

car bloxy I'c “acid-conponent ‘contalning a large anmount of

o e, RS, MBI 4! o
m(\)AgilﬁgeBt W%ﬁlnqglne%mac%?r caacri]é gahnd is obtained, for example, by the
addition reaction of a rosin composed containing abietic acid, neoabietic
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 pulstric acid,
each having a conjugated double bond, among main components of the
rosin with (meth)acrylic acid under heating.

As 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 acrylic
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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nol ecul ar wei ght conponent, but it is difficult to
simul taneously satisfy storage stability and
wo owrtizzper at ure fixation properties. Wereas MEIP2O059138
amount of the maleic acid nodified rosin decreases, it
i tHoh RNty WEBSPREBEATR rfresafibaN properties in
Vle{vﬁéy%éeas%uioﬁ ng plo yester resin.On the other hand, the
(r ae&.ﬂ% c?e%ég'& A ERES 108 dHeOpdin Uetith (RetiBcrylic acid

preséen ntion 1s a rosin having two functional
t her ef Re: i
(Ot BE pERGH R VAL (BRI AR TR TR (A Ro"R0S,
' i he npl i ght . whi | f
et b B bk ol B0 to and

wei ght _of 500 or less, that is, .a residual.noponer
pagtapeRbREraFraliy gt bRy X sepeasing thy foleaofar

is assuned to exert a surprising_effec& mhicm%gﬁkes i.tht
weqight ioblthe tpolzeshelr trestb aady degrensing the 10w Moleqyigy Wels

properties - lowtenperature fixation properties and
oligbmezgensgioneniti t y. Car boxylic Acid Conponent- As the

carboxylic acid conponent, a (nmeth) acrylic acid.

nodi fieadin, adlendégrec wftmodiditaticnewithethytoaghilic agidgan be

nodified rosin is a rosin nodified with (nmeth)acrylic
caltGileAsY te Rl ARG dsiore@npl e, by the addition

reaction of a rosin conposed containing abietic acid,

neoabjel b GoAcild. pulstric acid, pinaric acid,

isopingr?coacﬂd, sandar acopi mari ¢ aci d, dehydroabietic

acid, ; | 'c%mhtj' i ARET(XPYNEXS — ¥k 100
D?%%Fﬁ¥%@g¢§ﬁ%§8§5?ﬁb' pe0|???§fly, it can be obtained

by the Diels-Ad I tdion of | evopi maric acid,

abi etic acid, neﬁ%%%@?ﬁthcid and pul stric acid, each

. havi ng a. conjugat.ed doub bgnd, .amon ' :
ingEAIE (it HECRIERTS SErITE oLa B (TR R R B fed
rol;ic’xf dwgggeel IrI11’Odi cﬁﬁo? a(fergyrlee {rse a}cgs bgcrc 1cu a{teﬁ?tﬁgctﬁé’ﬂd’ces a

saturated SP value of a (meth)acrylic acid modified rosin obtained by
reacting 1 mol of (meth)acrylic acid with 1 mol of arosin 1, and Y denotes
a SP 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 numerator (Xi - 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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Therefore, (nmeth)acrylic acid nmeans acrylic acid or
methacrylic acid, and "(neth)acrylic acid nodified
Wo o®7n232means a rosin nodified with acrylic acPar/or0e7/059138

rosin nodified with nethacrylic acid. The

(et PR8GH¥HA BE roffRfing! 91 [8IatylicNRidesdifkd rosin is

| nventl onis prefpgI ably an acrylic acid nodified rosin
Lyl

nof Rht i VP sha Gfe Hpbtoptin&ap sBlogtofallondinaniiothe
reacti on, ,Th

pu(%g:eﬁg%q J;l}l? e(nb%%:gd}la g&r mgéj (%6&1%&(10{-:})053‘{1'%%%& %%'té‘m\éﬁt Bor
(e cryl.ic ac f

cxpel t%r%ls %ﬂ]ﬂr’fna'zé%w rBH Gtdersi hRd: %Pég eagngethe

0 an t 'y

mixbuxg & Bf tempeggtgﬁr!ﬁ;g%a 0HvB| %%‘Eﬁa%b{/éﬁéﬂ? 5 1‘t é’ adding

( pol)éz%tdg resin and d%;veay ng the Wé{@g@l?lggo%ﬁ ontained

mebh agdntr anormd hevingiar gnjuga containe
nodi fication with (nmeth)acrylic acid can be cal cul at ed

inbyththerokin | thiougleqube i delsAlddrEqreaction. | ]Tb@grr@éu]&il
Modi fication with (Meth)acrylic acid = [(XI Y)/

(mbrh) 26180 akiili abddifiedl Yosim mhine beqused as iflip, ommay} gged
a SP value of a (meth) acrylic acid nodified rosin

ﬂ(’g}%ﬁfr fthﬁﬂigﬁ)and)g@k&ﬁoh suth abelictllatioat ed, X2
otes a saturated SP value of a (neth)acryl ic acid

m)d' t'[‘) %dro% 1825 Ehe ?rﬂeﬂl’)a&ﬁﬂfd 4d1d odledalosin may be any

acry Ic acid wth of arosinl, and Y

%0%?1? tgﬁsf,slﬁaW1 b Sr(i‘l% hH§it3tioho déébfbn THE1SR ¥ 3bsie dRARMiAg abietic

sl e pg poi ot tost uaeas e °:ﬁ“ AR . avid,
SPS\C/I}aj e me;@‘fﬁaf? 8 sat %ﬁval te  eans a
sandaracopimaric acuf dehydroabietic acid and levopimaric acid as a
main component, for example, a natural rosin obtained from pine trees,
an isomerized rosin, a dimerized rosin, a polymerized rosin or a
dismutated rosin. In view of color, the rosin is preferably a natural rosin
such as a tall rosin which is obtained from tall oil obtained as by-product
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 is
more preferably a tall rosin in view of low-temperature fixation
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 (meth)acrylic acid

modified rosin is preferably obtained by modifying a purified rosin with
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reaction of the (nmeth) acrylic acid with the rosin
until the SP value of the resulting (neth)acrylic acid
wore@i7fized® r osi n reaches a saturated val ue. ThePCT/JP2007/059138
nunmerator (Xi -Y) of the equation (I) neans the degree
(mRthRRryRE £388 4rill ds SHova! peefefabliie obREinsd nbgli fuodifying a
with (nmeth)acrylic acid. The | arger the val ue degree

put(}gﬁég)géﬁ kgghiv?w%%w%m%{dﬂ ic acid represented by

e equation e higher the nodification

degr ﬁﬁieTBSri%tdh%iﬁ %6 L5880 i %}fi}@ﬁl&%ﬁxﬁgéﬁw 'doﬁté}giéﬁas

nodi fied*rosin 1s not specifical Imted and can
apprapri atel y. sel ected accordi ng to.th .
bep Rerechise ) Dn b5 AN e ot ¢ Pagor SinoubAe £ (B osin
obt ai ned, for ex I by m xin rosin wth
arg nEatA9¥Rd \ivi UL e The st i Prich 7 ypapaet o Gramples of
_tenperature of about 180C tg 260QC, thereby addi
impvettagaicr yl 2% aci doedl¥n ac?anﬁgwlﬁﬁo%?%nj ugéF‘%gldehyde’
doubl e bond contained in the rosin_through the )
3-Rieshygl-2ldganpeac 2roathylpeopannic tacid, brEanrgigcasifli Pentarpic
nodi fied rosin may be used as it is, or nay be used
acid t erhpxandlyi ogbanby deglanaic creed,aticomaklehiydas 2-pentylfuran,
distillation. The rosin used in the (nmeth)acrylic acid
2,60t R§llcyelhexaaynde any kndwnetlndi 1 (Ivinidthyiethylbenzene,
limtation as long as it is a rosin containing abietic

3,9GlithetA§PARy AbhéxHe AndPYH(Ihmbehydetlyl)imAldehyts.d,In the
I sopi mari ¢ ‘aci d, sandaracopi maric acid, dehydroabietic

pra&b ?dk%ﬂtﬁ%? Rt @?Pb&iﬁféi 8 @ & pRRkintORReR kichfi8detected
exanpl e,

_ _ anait_ura rosin obtained frompine trees, an

o OPRF Sl S P i i
e S R Rl B A AP R emon, o
o ok heh B RE T Sty PRk IR, vgpatite
co?nr\)/\ggedntr iossi'or(]:ugg(ti ariarc]]sgr Elgeo ra?btsgﬁtesz tqlillbar&tltyp(i)f] 1er’np1a1¥i%ieissis that
the use of the purified rosin in the present invention 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 hexanoic acid is preferably 0.6 X 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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nore preferably a tall rosin in view of

| ow-tenperature fixation properties. The (nmeth)acrylic
wa@edod/1zds fi ed rosin is obtained through the PCT/JP2007/059138

Di el s- Al der reaction under heating and therefore

pe&P n{rﬂ:}aﬂﬁtgeﬁf eRBA1HIMHd tikepreferablgasat kxveoof aadormmore
and al'so has | ess odor. In view of reducing odor and

pr%@&iwg S1 6 A9fsSt ability, the (neth)acrylic acid

ed rosin’is preferably obtained by nodifying a

DU i PSR P SR, g B0 3 FBNTin o

i t.h t h Lyl id. Th i.fi ed ip s '
TRl € Al The PUCH Lo 08P 3 BohfE dha
o oS S LRS5O S, L OPh .30 5

Exanpl es of inpurities are mainly 2-nethyl propane,.
prafeeablydbRy¥d,07 Drrieskymope me@ﬁah%/, I$ ﬁeﬁlmrpl%éﬁaﬁfdﬂctm’re
aci d, butanoic acid, pentanoic acid, n-hexanal, .
prefetrably, 1/fexah®i or dessd, Aenzalmbakygensityeaft Yegighuran is
2, 6-di et hyl cycl ohexanone , 1-nethyl- 2-(lI )
pref@bbly eiohx! Jdveor das, ndore- piefetdbly 2.0yx | 16 exelessannd still
4- (1 - et hyl et hyl ) benzal dehyde. In the present

hiveRtsQbly 0ts ksiasdeld.e to use a peak intensity,
mv\/ni chis d%t ected as a volatile conmponent of three

ki nd ’Th%&n%f%ﬁ f&gie;ﬁirifyliﬁg RS rHB*AB ok spetificallgnimitedeand a

acid an enza de using the head space GC- M5

o O " 0 Pyl i ey dlain
SRS LSRR ML RN sl vsaeotne
e 4S50 ki BB R85 i 724
07-286139 can be employed and examples thereof include distillation
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
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Specifically, the purified rosin means a rosin in

whi ch a peak intensity of hexanoic acid is 0.8 x 107
wo@eoorasR73 a peak intensity of pentanoic acid i BCOJRR0X/059138

107 or less, and a peak intensity of benzal dehyde is

187.0T6sPeSH WHYE! MBASHEfBEIROPBIT ofixosin heans a
pr(%g% pgrce GC- M5 of Exanpl es descrlfgggd hereinafter. In

so%%x%ﬁi&é 1?&% ShaRHen! ¥ r@é‘i‘ﬁ ﬁd&{oe tkGcaekd théerSlowed

noic acid s preferably 0.6 x 107 or less, and
f o] o
o PSR S B Bt o AN, AR o
f bl .
ey T AR Bt ek S

preferably 0.2 x 107 or less. Furthernore, in view of
deserabedylatet.abi | ity and odor, in addition to the above

t hree kinds of substances, each eégﬁent of n-h xagfl
and Theevid valneaf the ﬁp@pebﬁar%/m gaiaon A Qé%@ra y from
intensity of n-hexanal is preferably 1.7 x 107 or
10Dess KOHfe top 260ereaKIQH g, auare preferablystroms i BmeiQE/g to
preferably 1.5 x 107 or less. Also, a peak intensity
1802 HEHYy,| 4wd anill snqreepmsfatdbly fromx 150mg0KQ0 ks to dglme
preferably 0.9 x 107 or less, and still nore

K@ngé.erably 0.8 x 107 or Iess. The nmethod for purifying
the rosin is not specifically limted and a known

et haq, CaRi P& 800! o5 the 206n TafebboimR@ubyd, for instance,
distillation, recrystallization or extraction, and

acg?lgc{llﬁé%g ItKe gﬁesc?lo lil (fbtslcﬂﬁﬁd iy ISrI? opd.hod for

["at1on exanple, a net od described in JP-A
o, B ik O, B PR LA i, o
ofbl LR S L N e
prg)f(angly érogslp Sétg% | lyagllagg o{' %gr%m;?lﬁl s}{;ﬂf %(;rleef)jre Utablfy 0%
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 1s
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 70% 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
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kPa or less at a still tenperature of 200C to 300C and
a nethod such as thin filmdistillation or

w0 e@vitgi2eat i on, includi ng conventional sinple PCT/JP2007/059138
distillation is applied. Under conventi onal

pubbdes! drit 1HRPuGQ) 1 éefifipled altl AliphEtie diWadboxdi@htid such as

substance Is renoved as a pitch fraction in the
g i , 0 - 11 Q2 . . d
xRl e A R A e e
11;3%9?32}(10{ glhtglanil dAECELLHniS AETPYRbic [0S AbbEL Nkid,

ore no cdtiron s preferably
from5QC to 1Q00C, nore preferably,f -0: 90065
azglgis seofl wépaﬁ?y bucdipi, Ao Rk GoglegRiyitigdiftic’ Wid; an
softenin oint of . rosin nmeans,a softenin i N )
5 arpmadier éép%rgﬂm% ae i%ﬁllcgs aﬁnEEﬂ?%]F"( &1 hbS%Pﬁghgfé‘f |85k gor

to stand to cool for one hour under an.envi r.gnrrent of
texephéhplcat wcidiof pC ahaveliq of dicavkonlis di #§idor B§d, as
using a method shown in Exanples described |ater. The
cydohdxznédieadfoxyhie acidi wribetare ondaigher palphydzic carboxylic
preferably from| QOO KOH g to 200nmg KOH g, nore
acll, efuehady dribelitic 3Adwriogdlhititamdy dCHt gnhaduidetdar alkyl
nore preferably from 150ng KOH/ g to 170ng KOH g. The

(h&¢ink ¥abWEeabohNohd iedt@esf thesatasdd.edAs fused iheseamdbese
according to the nmethod described in JIS KO0O70. The

10 acﬁﬁéqtﬁﬁb(ﬁ'fidﬁ%éqﬁ iRk @85yt alleg sktePdlof iaellls’ @84 Bendrically
thé carboxy

xylic acid conponent 1s preferably 5% by nass

re]ge{rirgﬁrtg ’as@éa%bpgﬁggéaﬁl %Iﬁr#&m&% by mass or nore, and

nore pre y from 10% by mass or nore, in
_AView | owtenperature fixation properties. In view
Algord;

MRt Ubi lity, the content of the (neth)acrylic
aci d ediaflti:oﬁﬂ)lrgosnilgorilesnt is not specifically limited and can be
appropriately selected from alcohol components used commonly in
15 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—-O@ C:FAQ—O —(RO)y—H Structural Formula (I)
CHg

20 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
y is preferably from 1 to 16, more preferably from 1 to 8, and still more
preferably from 1.5 to 4.

25 The alkylene oxide adduct of bisphenol A represented by the
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preferably 85% by nmass or | ess, nore preferably 70% by
mass or less, still nore preferably 60% by mass or

wo emg/12amd particularly preferably 50% by nassPOI/J#068059138
From these points of view, the content of the T

st&ﬂ?%fmaﬁwddlﬁ @riskiangi fireexa@pis) 4n dlkplepar Guvyhi @ to 3
acid conponent is preferably from5% by nass to 85% by

ca@ﬁf?tdmé)eoﬁﬂggﬂ%%EX JdIRTHR Yo O r TERbEPof Yo 1) BE8&Cct of

nore prefer y from8% by mass to 60% by nass,

. and rticularly prejerably from 10% mass to 50% bygg
blsrpg??%?The car boxyl i cgaci d conpound o% ée;hr than the

nmet h) acrylj.c ihd . {fihed raosin; ' i's contained

polshavR 02@?%8%@?@%%&‘8%%@ e,nyil)é)%n%%ﬁ]% pecifically "

limted and, can bﬁ@g§5g08riat I el ected according to
polyexyetaviens (Caa2i2r ¥Urgxyp i?&rgf,’a%% al i phati c

di carboxylic acid such as oxalic acid, lonj¢g.acid

mal el’l‘&leadiodl,tel@ref!ﬁw)th&cr%lkﬂ?nﬁci%‘,lg%i Aildugh & dspperol A

itaconic acid, glutaconic acjd, succinic acid, adipic .
reprasgnted dacitbe atiagtuazke ferneukec (B, im the cleghalyeeppppent is

acid or n-dodecenyl succinic acid;, an aromatic )
préfezabbosgmel%or thawcmors grefdrabiy 58anol% s opirehatijlgmore

acid or terephthalic acid; an alicyclic dicarboxylic
préfdrbBHSh nfslF¥Eehe anegheielaxly prefasibkdy stbstaypdialty 100

or hi gher pol yhydric carboxylic acid, such as

mbfesmel litic acid or pyronellitic acid; or an anhydride
or al kyl (having 1 to 3 carbon atons) ester of these

aci dSFhéASO&H&e dal@&?(a' Pomg)laﬁéﬁt aiciedesaNMAyr dex£@p1Of ethylene
S, or al kyl™ est

t hese "aci ers of acids are generically
T L R
0 DALY Ak S 87 8l G50hne
(hggfliggng rtio z4a(t:eir%2n gtor%s 8>|;i¥i%8 ascrara{geesfilgdi%i%%olglgial}%&ﬁbtep 6f 1 to
16) adduct thereof.

To reduce the content of the residual monomer and to improve
fixation properties, the polyester resin may contain, as a trihydric or
higher raw monomer, at least one of a trihydric or higher polyhydric
alcohol and a trihydric 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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purposes. In view of chargeability and durability,
preferable one is an al kyl ene oxi de adduct of

whe@phenad A represented by the foll owi ng struPCT/IR4007/059138

formula (1)- Structural Formula (1) where RO

ang%ﬁﬁéﬁ%% aldexl 806f e dSsidRal aRURTEE Shéansdkt e€hehe

roup havi ng to 3 carbon atons, x and y are positive

triﬁgﬁgirgal)r Vﬂ]‘gﬁ@r h‘?yg’}?}gfcﬁ% C%gte)&y ; @%@i(ﬁ%@#}fdo‘i’ﬁdm?é Yreferably

f r 8{ P a y ne  oxi e sumof 'x and y'is
pr ram 1, to .16 Iy +f
i Bt e PP B o
108?'@9, oA P Iep P FRRGEY)  (THa TGESF OF o Ly dric g higher
kyl havi [
poltuidrirmleahalr i e cHloahol coBPeBFRhaRRte ALY dEngr00L
A, such as
mqgr% o) pnoli, b wre prefezablysfranh ) dr wel e 37 18t 6pane
pol y & yiblehtatibydxi@ o2) higher ras( sdnydnery yhhemiydyiopahtgher
The content of the al kyl ene oxi de adduct of bi sphenol
poly liyRiri @siioaelibycicheorpound s prefbpally) for Expniples tremellitic

al cohol conponent is preferably 30 nol % or nore, nore
achl 6F " Elivatdfe fBdKoPanARhS trityidric 6Phizherefotylagduic 8lcohol

nol % or nore, and particularly preferably

in?lnlﬁgﬁg ang a%%?mig% yidh ?e%ﬁ@fy‘tﬁkﬁ@ﬂ okria RO PEopane,

udes, e, ethylene glycol, propylene

8L, PSR e 2 el G
o BB e BBeBhT L) ST R, AR Wi
trianq(ejllfi%c ;CI':]I roeroeI derivative thereof is particularly preferable because 1t
forms a branching site or functions as a crosslinking agent and is also
effective to improve low-temperature fixation properties.

-Esterifying Catalyst—

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

The titanium 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, titanium
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To reduce the content of the residual nononer and to
i nprove fixation properties, the polyester resin may
w@oenwrainy3das a trihydric or higher raw nonomerPCHEIP2007/059138
| east one of a trihydric or higher polyhydric al cohol

dii (g)dro ﬁfagle f%%fl%tﬂﬁnélhﬁﬁﬁété)C['IY(’C{;@IMQQ,N?H(QQH)’@)z@ atadium

as storage stability I1s adversely

dﬂ?‘ggrﬁf’%fag?aﬁiiﬂlé %I ne I n {[ Wﬁcg‘ﬁmkgg%ﬁéﬁ Qﬁghmm

theOI ri h){ﬁgﬁll_c tg‘ﬁéllf’!fgﬁ]gy‘ a&p m[gﬁ%gmogltq?geex '(53)2(];‘;3'1;&amum
Al

e PR s, AL 5 PR, i

al cohol conponent and the trihyd

dilgulrphyentytatear b@%gﬂpmar&laan@at?po &Jﬁéqfi{oi &) 1%?5‘2 %ﬁ%HlGO)z}
contained in the carboxylic acid c nent

titahnmgelistesrate t yastatiatbdnetanaimade tﬂ'b() QhN%é BSﬁéB 2l,
resi dual nononer, the anount of the tri h C _or

tltﬁhghﬁrtrnéd)yfmmi@, traethaxylamisadted e sbbu béC3H70)3] and
preferably from0.001 nol to 40 nol, and m)r

tltﬁhﬁfrﬁrlﬁbhwpfd;@ﬂh& fristotietiobanbhate) dTi(0o8 BN CsHie0)].
al cohol conponent. The content of the trihydric or

A:Hbﬂgef tRAkY NY 4ftiahi@inC ONGdm /bBuh&@ al tighwiune onplifsepropyate
prefera Iy fromO.001 nol%to 40 nol % and nore

b1§crr1ee{11:ﬁ£1ﬁgﬂa¥nfnra?g1 Iténf{ﬁh%lﬁébﬁéﬁg’mt% bikAidthanblaniydite cand

¢
raw nononer, the trihydric or higher

tltp ygr t&ﬁ%ﬁel ét&rfetﬁﬁggla‘ﬁﬁ gé‘ Nghd ?)Ial%l%ﬁfd.’r?ﬁ'ﬂ’nefé&fble

I C acCl or a derivative thereof

t e trjhydric or. d
freals moeamarg;eﬂy yinghls SN RSO0 TRAIRG: CO.,

trlnethylolpropane sorbltol or an al kyl ene (having 2
LF. 4 carbon atons) oxide (average addition nol ar

nunber of 1 to 16) adduct thereof éggnggihese, d

gl yc&peqifia exaoplesi of 4be Other PERIETARIE| AR (GHmPAUN

particularly preferable because it forns a branghing
inglide otetrancbudyk dstanate os[g]lqs Bﬁgﬂag e‘iﬂtrf&?f’d’PVi ditapate

[Ti(CsH0)4], tetrastearyl titanate [Ti(Ci1sHs7O)4l, tetramyristyl titanate

[Ti(C14Hz200)4], tetraoctyl titanate [Ti(CsHi7O)dl, dioctyldihydroxyoctyl
titanate [Ti(CsH170)2(OHCsH160)2] and dimyristyldioctyl titanate
[Ti(C14H260)2(CsH170)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 alcohol and are
commercially available from NISSO Co., Ltd.

The content of the titanium compound is preferably from 0.01
parts by mass to 1.0 part by mass, and more preferably from 0.1 parts by

mass to 0.7 parts by mass per100 parts by mass of the total amount of the
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effective to inprove | owtenperature fixation

properties. -Esterifying Catal yst- Condensati on
w@olognenryati on of the al cohol conmponent and tPE€T/JP2007/059138

carboxylic acid conponent is preferably performed in

alcbi51 wﬁ@ﬁ&ﬁ Md fhe %ﬁﬂ%}%yﬁ%i 94 ealopbysht. The

esterifying catalyst includes a titani um conpound and
a ti ’i‘ﬁ% %in(fﬁfﬂ%%%m\ﬂa%% 2030C BoRd is 3RefdBBELa tin(ID)
esterirfyrng catal ysts nmay be used al one oOr

In
oSS Bl o O T BB B g . s
oo eSSBS R T BB

carbon atons in total. The titani um conpound includes,
comppuad HayLes at$1@'591i>9ﬁ‘éi i sopropyl at e

bi striethangl am nate_titanium diisopyop I&lte

bi sdThe kinddDaempaund Fpymep &qr@l\boz:(@%a §g|for example, a

titani umdi pentyl ate bistriethanol am nate [ Ti (C6H14q
tirkN) 2a6boiyl @) havitg andarhpxylée hgidageoup having 2 'to 28 carbon

bi stri et hanol am nate [Ti (C6H 4g 3N)2(C2H5q ) 21, )
atbiink A8udhm €l ichyED oxpdatey tat(ED) biisecatabe, Han@Dadiontawoate, tin(II)

titaniumdi stearate bistriethanolamnate titani um

dilatuirh &ORAQEY) ddsgedrdtetdrarial@idicleetd; TialkeitieN) iGihig an
O S] and titani um nonopropyl ate

al%#gg gr{)ﬂll}?tm'iﬁ%aw 02198) chiit drCaltBm©s Mugh CasTiabtyldsasig(ID),

ani um conpounds, titanium diisopropyl ate

b FTD ER AR unlr) B AP RABADY BRAD oxidel and

.bistriethanol am nate are particularly preferable and
tlrg(:l Séﬂl%e

comrercially avail able from MATSUMOTO TRADI NG
Q. -I(;Déompound having a Sn-X (wherein X represents a halogen

atom) bond includes, for example, a tin(II) halide such as tin(I) chloride
or tin(II) bromide. Among these compounds, in view of electrification
rising effect and catalytic ability, tin(II) fatty acid represented by
(R1CO0):Sn (wherein R! represents an alkyl or alkenyl group having 5 to
19 carbon atoms), dialkoxytin(II) represented by (R20)2Sn (wherein R?
represents an alkyl or alkenyl group having 6 to 20 carbon atoms) and
tin(II) oxide represented by SnO are preferable, tin(II) fatty acid and
tin(11) oxide which are represented by (R1COO)2Sn are more preferable,
and tin(ID) dioctanoate, tin(II) distearate and tin(II) oxide are still more
preferable.

The content of the tin(II) 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
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Specific exanples of the other preferable titanium
conpound include tetra-n-butyl titanate [Ti (C4HgO ],
wao edorapnepyl titanate [Ti (CsH7O) 4], tetrastearRCT/JP2007/059138
titanate [Ti (C1SHSTO 4], tetranyristyl titanate
e td t&JfrA_El¥dhdlich nk BindGhdlcadhéxylic acid
ma%ugé’c@:?};}ff g’?‘%ﬁ%ﬁg&%ct yl titanate [Ti (CBHL7ON OHC 8H160
and ditrryri styldioctyl titanate
COMBPREYAH290) 2( C8HI 70)2] . Anpng these titani um
co Inds,. tetrastearyl titanat r isitY¥dn with th
tit anated. ﬂ?"e?“#ﬁ‘é‘&?% C%{ﬁn?é"h‘%? ] ged Sh" ABbIRIOn with the

e an
e RS Rob R S AL FSGA ek

correspondi ng .al cohol and_.are c rciall vai |l apl e
cotpormiaggcthestin (L} epmppund anperierariy rem § P LR By Smass
compound is preferably fromO, 01 parts_ by sto 1,0
to a0 pabls bpssassaatdnose preferahby from §ul @?litnsgéil {aags, to 0.7
mass to 0.7 parts by mass perl OO parts by mass,  of the
pat6d By mamuper aDOtjrehs hyhulassofdeciotabamoumé of the alcohol
carboxylic acid conponent. The tin(ll) conmpound havi ng

coRPonbnfalfnitieicarpssfliy adilycompdnelt! ) conpound having a
Sn-O bond or a tin(ll) conpound having a Sn-X (wherein
Xr epC?ﬁﬁ@féaﬁoﬁ‘ 3 ApRRrHeitn bbrlle sbchsipcemporéet amidy the
a tin(ll) conpound having a Sn-O bond. The tin(Il)

caf‘l? g g @%ﬂn@g BndRa PR fhebd oS exhBiplexantiecpresence
|(ﬁ¥'?#) carbo yPate having a carboxylic acid group
hayi t : Q0B o leiin ' I £
of £ e iyt B Eeal B R g f A licn Sl o peipesitaze o
18<3lﬂioéaur g(p tin(ll) distearate or tin(ll) dioleate;
n

IR (I'l') having an al koxy group having 2 to 28
carbon atops,, such

s digctyl oxytin(]] o
di | amhg(wquﬂlpg)l,)m&?ﬁfégﬁgggﬁer Py :Ssop}éferably from 90°C to
di ol eyl tin(ll); tin(ll L da- tin(l] | .
160|°(03, %rg )](;%'efl'eggbly) romI 8£(>°C 0 ?%(|5°%f’an%n&ﬂﬁ In?cgre Bre%gratb;ilytr $rom

100°C to 150°C, in view of fixation properties, storage stability and

durability.

The glass transition temperature of the polyester resin 1s
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 KOH/g, 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 hydroxyl value of polyester resin is preferably from lmg

KOH/g to 80mg KOH/g, more preferably from 8mg KOH/g to 50mg KOH/g,
44



10

15

20

25

The conpound having a Sn-X (wherein X represents a
hal ogen atom bond includes, for exanple, a tin(ll)
whadordes2zyich as tin(ll) chloride or tin(ll) breei/ae07/059138
Anmong t hese conmpounds, in view of electrification

i i : i ote, 40 n
and &&ﬂgm%i‘é %Bfe@ﬁgkﬁﬁzol@% )gcﬂxl§ ROH/kt 86, 403 KIQHIgtinyview of

aci d represented ZSn (wherein Rl represents

chg?%e?rislii?ijc% %%Idﬁéﬂﬂﬁfbﬂx?lefl?élpst%ﬂits}g 5 to 19 carbon

i . dia oxytin represéented by (R20O Sn

erei r ents:...an:.al kyl o ;

havi i 6% gpal%gé%?b%%% oi) i, Y, ¥ dtip il fixation
represent SnO.are.preterable, . tin{(ll) f '

Pl‘glr% §rt&‘?sn @Pﬁ) S?’i"?g% %ﬁﬁ’ﬁﬁf’a ?C_Eler GRELE n?fg govg _3/m€ %Cgﬂa gﬁ‘gght

or . :

commsreat heia Bolchlsr et e apder fqSBiuch it ivotvdd in
preferable. The content of the tin(ll) conpound havin

a resiGnal wongmes gepengst yami oﬁ‘#of.’l@ﬂonb%‘f t@nlﬁp‘l‘?éls %%he
1.0 parts by mass, and nore preferably fromO0.1 parts .

pdiyestes sesin i9pFeforahly 12% oudess @mr@mq@)i(@a@lb}ﬂ%s@r lgps, still
the total anount of the al cohol conponent and the

m6es peedetalily B% drdesycneh partitelarishpreferaly Bt comessndThe

is used in conmbination with the tin(ll) conpound

coRBANEF iR Biw Gnblendlart Weigdhit @mporuuit canf be hiecréased bynthe
compound and the tin(ll) conpound is preferably from

m@tibl Paf t énﬂéfnaﬁgs the ldékear tof hModEEstioandofOfdsin  with
preferably fromO0O.1 parts by mass to 0.7 parts by nass

-nar by mass of the total anount of the
(ngf?ecg%%c%&h@%c{(f

conmponent and the carboxylic acid conponent.
ConohS SR VTR ) b b0 SO Op B0Rsec o
b S e B AR PR Bt o
modified polyester resin is, for example, a polyester resin grafted or
blocked with phenol, urethane or epoxy using the methods described 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 styrene-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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180C to 250 C. The softening point of polyester resin
is preferably from90 Cto 160 C, nore preferably from
wO@71282155C, and still nore preferably from 1POIZIR2007/059138
150 C, in view of fixation properties, storage
mbtalthoie preferchiiyrallts byt masIloe gbes arid pasti¢ulanly preferably
tenperature of the polyester resin is preferably from
subzfarit®allp €009 niif erably from 50 C to 75C,  and
stlll nore preferably from50C to 700C, in view of

% %g%eﬁfopertles storage stability and durability.
val ue of the polyester resin is preferably

K o S 5 AeBP Y Rt SR O
apagfsprlgﬁvﬂ%nﬁei?&sﬂi%ﬁ'ﬁf%owm Q%%n gfg‘h\%‘é SEEBLL b P96 the

pol yest er is.prefera m
oROAPES ek Bapdrer G GXEPBIT SHRIRE-P ko BERgFRe G iron
KOH g, and still nore prefer from KOH g to 40
blrgky gaphiplyyellewtS, cHang QWt()l Gan%ée b IR : n%\lyerﬂg’w

stability. In the pol yester resin, in_view of

yellomt omjster;, aichen ¢hsane arelloro détanism yabow: dobgzo yellow, oil
stability, the content of |ow nol ecul ar wei ght

yellow drenta yelliwm (GR, do RNUR)pigeiegtityediows bengidihe yellow (G,
which is involved in a residual nonomer conponent and

GR), irngarsart yeblopo(§0G), irlcahefapblyldew d5Gy; 8] taritmzine lake,
preferabl y 12% or less, nore preferably 10% or |ess,

qlﬁtnbh!ne ng&l@odar pfiey, albhihi@%8E y66w BBLpasdindeliachy yellow,
preferably 8% or | ess. The content of the | ow

U S oA, SR o ey

310% %Qrmlhon parmanent red 4R, para red, fire red,
para-chloro-ortho-nitroaniline red, lithol fast scarlet G, brilliant fast
scarlet, brilliant carmine BS, permanent red (F2R, F4R, FRL, FRLL,
F4RH), fast scarlet VD, vulcan fast rubin B, brilliant scarlet G, lithol
rubin GX, permanent red F5R, brilliant carmine 6B, pigment scarlet 3B,
bordeaux 5B, toluidine maroon, permanent bordeaux F2K, helio bordeaux
BL, bordeaux 10B, BON marron light, BON marron medium, eosine lake,
rhodamine lake B, rhodamine 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, BO), indigo, ultramarine blue, Prussian blue,

anthraquinone blue, fast violet B, methyl violet lake, cobalt violet,
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(meth) acrylic acid. The polyester resin nmay be a

pol yester resin which is nodified as long as the
w@e@per2res are not adversely affected, substartT/atd0y7/059138

The nodified polyester resin is, for exanple, a

mBRbYESeidl&S| dlog4iRd tvabled! abkREIAHNYHE FiplkReNehrome green,

ur ét hane or époxy using the nethods described in

zi%g gﬁ% 6&;01{?1%%? Sxidd - AMBiad 0o ARRARB oredir, AN@ment green B,

n the present invention, it is possible to

ohltain a toner ' { S & a1 r
narH%?g‘PF Shept (r)%'e PF E}Igle% ?g%g%’o ?gfgag %‘lfegg il?Jlgtg’y %&%ﬁ abi Iblﬂt %ke’
and. al so.reduces odor upon fixation., b S| t :
DDA ERBING GEeT. A rpH MY, SR gl pRAg, e avhite
as the objecﬁi@and effects of the Ere ent igygﬂtion .
ang eLiebondvedd8py SPIOEMEJ2STMS BALr Phay™sh gee gt
conbi nation with a known binder resin, for exanple, a

comlipatisased resin such as styrene-acrylic resin, and
the other resin such as epoxy resin, polycarbonate
r esi MT'or cqlot piithe lealoring egant Thaot speeificaldy limied and can
pol yester resin in the binder resin is preferably 70%
bdypppsiaelyasiectedmceoyting ¢o dhe pusposdsyanthhe enloving, agent
nore preferably 90% by mass or nore, and particularly

inRMRfeR! abt Yexaubsleanhose | fisr I0I%k byolorsmd thoserfongmulticolor.
Agent - The coloring agent is not specifically limted

TR GABrilE RRREPRIdVIE ke & Al Gid éctfibinawn.dyes and
pi gnents according to the purposes and includes, for

napnt e sRFAEBL At for DLAICEIRE SV B BLagHle orbon
Sk . FShASHL B, ARG AT Aty R e
plack axd Rando A Mt YuchPLSps, #8h! @Y. Biement Black
11) and titanium oxide; and organic pigments such as aniline black (C.L
Pigment Black 1).

The coloring pigment for magenta includes, for example, C.L
Pigment Red 1, 2, 8, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21,
22, 23, 30, 31, 32, 37, 38, 39, 40, 41, 48, 48:1, 49, 50, 51, 52, 53, 531, 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 cyan includes, for example, C.I. Pigment
Blue 2, 3, 15, 15:1, 15:2, 15:3, 15:4, 15:6, 16, 17, 60; C.I. Bat Blue 6; C.1L.
Acid Blue 45, copper phthalocyanine pigment in which a phthalocyanine
skeleton is substituted with 1 to 5 phthalimidemethyl groups, Green 7

and Green 36.
47



10

15

20

25

&R), permanent yellow (NCG, vulcan fast yellow (5G

R), tartrazine | ake, quinoline yellow | ake, anthrazane
wQ@eiozo22835, | soi ndol i none yel | ow, col cot har, PECTIR297/059138

verm lion | ead, cadm umred, cadm um nercury red,

ant i TRRY c¥RkTHd iBmepar e endllove dinkRudegr forr edanfilee C.I.
red, para chloro ortho nitroaniline red, lithol fast

i Bl b cap] e, 15mig) fii 1,123, 55,
PR BB A1 KA A, T AL R R DS ¢

Ssgariket c fest 19PN Ovdiidd apts swarl

. 1805 C. , 3 Iﬁto@ﬂ.
65 ?$hj‘7’.’ Sr%/k%?h\i , fgle’r manent re{":l%R, élEdr‘ﬂirl I{]’i%nt armne o
3668, pi gnent scarl et 3B, bordeaux 5B, tol uidine maroon,

per manent bordeaux F2K, helio bordeaux BL, bordeaux
108, BON marron.ljght, BON marran dj um_ .eosi
r hod agen‘é)r}tﬁﬁﬁ °§,ti‘8 Ol &8eRk e‘n\éﬁ%a#qrgéﬁr]l% n eéﬁn %ﬁ)(éec?ﬁgaﬂy
_thioindjgo red B, thioindi go mgroon,..oil red,
Lingiptefevd oo BorAPTOBYIALSIS] SRt REoHHPESS tPER TIPS
_verm lion, benzidine orange, perynone orange, oil
is prefiegablyciybel 1%0numassde in%h hyenaes, andgare praierphbe from
peacock bl ue | ake, Victoria blue | ake, no netal -
3% bytmbss by 1p% bahosganWibkeblthe coptrrital dessaihian 14 by mass,
fast sky blue, indanthrene blue (RS, BC), indigo,

a thtimerbagtbbfiehe Bnmsdecrebbere, @nttheatthendmadyiwieen the
fast violet B, nethyl violet |ake, cobalt

cotit el HBROENLS 4 5% By ehasdlipporntisyéeiai of tind pigment dmehe
violet, chrone green, zinc green, chrom um oxi de,

toXbF iogén%%’ arfd"Ehas g]egfe%%@,’inpﬂ&nﬁm:ir%{(%@Bnﬁh aaghddietioration

green green g acid green | mal achi te green

oSBT GBI gt rone geen, |

of T rEh P, gnh S B, bepE R s Bty PR e
co%&?iggge@ﬁ:% ‘%{a'ﬁ? gl Si?‘l%ﬁjﬁggg‘}ﬂ Cé:poerc c:ﬁlyt ﬁn{ipeed and can be
appropriately selected from known resins according to the purposes and
includes, for example, styrene or a polymer of a substituted styrene,
styrene-based copolymer, polymethyl methacrylate resin, polybutyl
methacrylate resin, polyvinyl chloride resin, polyvinyl acetate resin,
polyethylene resin, polypropylene resin, polyester resin, epoxy resin,
epoxypolyol resin, polyurethane resin, polyamide resin, polyvinyl butyral
resin, polyacrylic acid resin, rosin, modified rosin, terpene resin,
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, polystyrene resin, poly p-chlorostyrene resin
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i ncludes, for exanple, those for black color and those

for nmulticolor. These coloring agents nay be used
wW@bk@na232r3 i n conbi nati on. The col ori ng agent fpCT/i2aek059138

color includes, for exanple, carbon blacks (Cl

arfd @FBRtinPltaklend) résiich Thef stynewe bhbed lcopbdlgmpeibimdudes, for
acetyl ene bl ack and channel bl ack; nmetals such as

ex%QﬁlgF%[ styreAB-p-Ehlorddtgrany cd aginet loty ettb-pidpplenircopolymer,

oxide; and organic pignments such as aniline black (Cl.
| ) 6p! AEN
Sty HHE Uy Rine |oplifiuCR Ry Aty BF¥ Thap BihaBES ofolymer,
6, 7.8 : .
wfpesosd) A vl Hrdredf Yol dfotymer
49, 50, 51, 52, 53, 531, 54, 55, 57 7.1 ,
stgge’zn%-g}lté&achl’atg&coggl’yn%%t} §53’7re§18’0cpi ’aﬂ}ﬁﬁél 2(%%01ymer,
123, 163, 177, 179, .202, 206, 207, 209 11, G|,
stpreprsmrethy |g%et§199ryzlﬁf& SO R Sfyr%?éq?%}yzlls‘?ﬁeﬁgﬁcrﬂate
23, 29 and 35.  The coloring pignment for cyan includes
copelyagBRy S nechutTPIRSHIMCTER copolgmersstyTeng a-gtjopomethyl
15:3, 15:4, 15:6, 16, 17, 60; Cl. Bat Blue 6; C.I. .
mathacrplate dspolpmepe styemesrasienitrite sopplymen, nstykerevinyl
pht hal ocyani ne skel eton is substituted with 1 to 5
mpbhylakétond asvpblythey rsbyyeme - nzaliele aopolmesn s@@eMhgsoprene
col oring pignent for yellow includes, for exanple,

cdpolymPBi,ggBfen¥elckPlondtrile;indefe Sopolymbr, tyrénel@aldit, acid
2, 13, 14, 15, 16, 17, 23, 55, 65, 73, 74, 83, 97,

cog)@ym%f’ %gfllé:tr%reﬂeégﬁial&ﬂe- eddat cofdlymer- 1, 3, 20, and

ange e content of the coloring agent in the

tonermjg efﬂﬁ“fbihf(i,a‘}%é repARcaasy AinghdRneading a resin

approprrately selected accordingto the purposes, and

fo%faé ?régét%ﬁ' @balft%{%%ﬂ)mﬂ(%cm/om SgeBt WA p iy e AN B0 Kear
force. In this case, an organic 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 comprising 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
mill 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 agents and includes, for

example, waxes such as carbonyl group-containing wax, polyolefin wax
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3% by mass to 10% by mass. When the content is |ess

than 1% by nmass, a tinting strength of the toner
waelewrezzes. On the ot her hand, when the cont eneCT/$P200 59138

than 15% by mass, poor dispersion of the pignent in
andMBnEURGin ngzﬁ%&arﬁﬁﬂ. t M6 aeled@nes hpehitemalyritd nged alone

strength and deterioration of electrical properties of

the t i cecur C@hesd NYeRASH eBts, Usettbasyl
Oraq%as?é}rﬁbb%%ev\hi c%mi-ggfgconbi ned S\/i th ag ?ggi n. The

resin js _no LE] limted and can be
gr%‘b%r‘%’ﬁtaflg{ne%tVg‘gggz%{a%g%y%m known resins according to

t he rposes and incl udes, .f.or l. r

pol yiBF R RoR s PL SireiyPE oV Akt yPanbl, B Heafple

copol ynmer, pol ynmet hyl . nmet hacryl ate resin ol yhut yl__ .
rokxalkaatg a@éterresipt‘?rf%}}gﬁw n)ﬂS'YGCThI &Dﬁ%%kﬁggﬁ:n 4ett Ylamide,

ol yvinyl acetate resin, polyethylene resin .
poliliplespilecrnd AualkrikasehgosTbe DOBGALRANRRGAF P ipgjudes, for

epoxypol yol resin, polyurethane resin, polyam de
exaespla, cpoianhan ywashunpnian regkn Fl'lmﬁt;l&hlwa@nﬁc tybehenate,

resin, rosin, nodified rosin, terpene resin, alijphatic
peitdenghrion teeibeheabitey gérdahyyihoital bdiacetafien, dibehenate,

aromati c- based petroleumresin, chlorinated paraffin
glpadipar giidienatbesend esl18-caydbmnesiéd adistearatein  The

conmbi nation. The styrene or the pol yner of the

poRELnbYt &dest i BhGed, NEUASEmMPIR! trictenty, tpohyHither and
resin, polystyrene resin, poly p-chlorostyrene

diggegagp?%méey Vi'f:}a{é be}ﬁmsnsﬁsmd Jieds ixelaaes begeskample,

yimer I ncl udes, for exanpl e,

aBEHRRaRats ShehayRNeIARNaL MiRlude! ¥hORRanioPHiitic

, styre ene copol yner,

o RS R S B ERSFTRL, FERS, I Mot
Ak B ne o S Porercilieny SEISGRs wases, o
p(;:l(})fgﬁla);lﬁfra ’estsetryig %giéiﬁwa)gly g?éfg%g{)l)él. ate

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
lower 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 occur upon fixation at low temperature.
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copol ynmer, styrene-butyl nethacryl ate copol yner,

styrene-a-chl oronet hyl nethacryl ate copol yner, styrene
wo amrgtmitril e copol ymer, styrene-vinyl et hyPCRE2007059138

copol yner, styrene -butadi ene copol yner,

StyrefgtheRRASRSE] he"Rlleasing a%ent is preferably from 5 cps
styrene-acrylonitiile-indene copolyner, styrene

eic y I E£Siet f
to 28801 A rpEIE PV B Ry S (G RES T8 R G pkterms of o
nd kneadi a resin for
Vaﬁlﬂ H’rqar?blr @g’ﬁt WRTPST %HFyYV %? .29#" gﬁg %?lgea nt\%ltmg
thls alcslvent.s ef I dd o1
pold ol PR oViirh Thearate Visrowbt ibisns EhAR RS fRfgaSRbiliy
agent and the _resin. Also, .a sp-called f net hod.
m4ys dptarienadn) o Wheanthe melhoriscosky ’c?fmé?r%&L 'hjnggggfé’ﬁt 1t 18
can be used as it is wthout bei ngtndrl ed. The fl ushi %g
sometinoes i gnpossthlaoto cobtpinsithe affesth planarkeBaRg Mytantiset
aqueous paste containing water of a coloring agent
resistanceramt hanitempetateme feradion pragertigst he col ori ng
agent to the resin side, thereby renoving noisture and
a or gRRi ¢onseht 6Nthe oslpasian agénthirgbhe hezer i s@espHcifcally

device such as three roll mlIl is preferably used for

1inf3td ih PEsh bR eADBpridesi§T dchestedbeerdinRab ehei myrpogestand
The rel easing agent is not specifically limted and

is g?&epgblgpgﬁﬁp@% aghn\és§ ¢bewios ‘ﬂ)yfrhﬁﬁé ki ore lpeafdrably from

I nclu for exanple, waxes such as

3"%%&{%?}3%@8‘%8% $_hn| ng wax, polyolefin waxand | ong
[

rocar ese relea3|ng agents may be used

al on atl on., ngnb ' t
carb ?néﬂ&fﬁn Af P a\l/va% 0/28 gﬁgﬁgfﬁgﬁe toner
carbonyl group -containing wax i ncI udes for exanple,

m%ld%ﬁll% e ester, polyal kanol ester, poI yal kanoi c
aci d am de,
-Charge Control Agent-

The charge control agent is not specifically limited and can be
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 salt), 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
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pol yal kyl am de and di al kyl ket one. The pol yal kanoat e
ester includes, for exanple, carnauba wax, raontan
wowr7/1tRidret hyl ol propane tri behenate, pentaer yPeir/im2007/059138

tetrabehenate, pentaerythritol diacetate dibehenate,
c()lgh}’e(i@ira' Ly @afﬂ?a d cdnd®105kedeCididRied] for example,

I st eiar te. The polyal'kanol ester includes, for

exampl e, tristear ' | pigt s |-
quﬁéqrggf% amﬁﬁlg%b%ﬁﬁy%ll&f}[)hfﬁln plt gﬁ?ggpﬂtﬁ%l@ gtM-based metal

) e D I a30|c ﬁCI e I ncludes, for
X € i hehenyl amyde. 1 T ol gl '
coqgafel“:%tﬁ?pl sl FeAS Pered BT L HEEY 1o Pt PRLHORSased
i a et one jncludes, for exanple i st I .
comdﬁs}fﬁ@ﬁ At Jab Sy . BOHRR 5 by o Ortegtt URBfiical
ol yal kanate ester is particul arl f bl e. Th
Ingrastyisisef L'Hméxquﬁtqraa@g, am@@m&%ﬂr&@? e&fﬂ@ﬁeﬁ&}% ng"%}?x
and pol ypropyl ene wax. The |ong chain h drogaib n
TH-802 uateb, TR -4 Sefranaptfactweadabyi Hodagayh d“hemya dee: TR
nel ting point of the releasing agent is not.
quefeeialry Gah onliami ¢adti Capst CleardecP AP PrRP03& teiphesgimethane
according to the purposes, and is preferably from 40C
detRaRRTopy Hlae IR YqdatermaBCatrmarity sahidCppy tClangarNEG
preferably from60C to 90C. Wen the nelting point is
Vﬁzbfzﬁi ahB0o R hargd NRVEPAS4 i(afll sfewhichaye bearenfactdd by
on heat r&sl stlﬁgnt storage stability. Wen the nelting
4 t n - NOGE un@ﬂ
H??gmﬁm at'gl oyA;é;ﬁlpgglg?ﬁlﬁrgﬁ%gl%%ﬂilg%(si tngf t he by
egsi n en .p fr )
el %rléﬁpr o erdsy LS Riche A TyfPRaldd [HBcRS. and
a yal ue neasured.at .a t erf. ' ' }%\Ql(fb ;
POiY‘&ﬁE’ aFh ﬁo’é“’n‘r‘éll“ﬁls rbéwb%g rﬁltefﬁgﬁc{l? ﬁéf gﬁo\gﬂ %be nacf? e rrlté.\]lctacujl
)

viscosity is less than 5 cps, rel easabiléiy
group, carboXyl group or quaternary ammonium salt.

The charge control agent may be dissolved or dispersed after
melt-kneading with the master batch, or directly dissolved or dispersed in
the organic solvent, together with each component of the toner, or may be
fixed to the surface of the toner after preparing toner particles.

The content of the charge control agent in the toner 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 parts 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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may deteriorate. Wien the nmelt viscosity is nore than

1,000 cps, it is sonetinmes inpossible to obtain the
we@bdogar32ef i nprovi ng hot offset resistance andPCT/JP2007/059138

| owt enperature fixation properties. The content of the

delt&tisAtb 8 0a RYeBuUs] dh bR tER0&ic istictioh BHRRCHWILIT 8hé eveloping
litmted and can be appropriately selected according to

. i | 9
roggf iktteRSRE 3es1§‘lrt‘,{hg th Qé?efrigil'r%ﬁoﬁ JerpmaRe &Wth@&éve‘l%(%dﬁ%ﬁd

mass, and nore preferably from3%by mass to 3

nass.. - h ent is nore than 40% by nass,
defr?ﬂsgilwg{égtet(ﬁ%&ﬁq ner may deteriorate. -Charge Control
) ent - ,The .charge control agent is not specifically
E@?‘?ﬁn@éédgﬁ)?}v%an be appropriately selected from known

char control ~agents according tg.t ur poses. Wen

a colldee xtmnal| gﬁg-}té"%%d?og S&’@ngrcaﬁhgfngnﬂ'ﬁffavgpg Ay be

therefore a _colqrless or nearly white material i.s
appreprakaly eselpeternfogy dnown exsanad| additives according to the

tri phenyl met hane- based dye, chel ate nol gibdat e pignent,
purposesTand inshades, dor exanmkdsy fing sulicamayticlesy ysrpphgbized

ammoni um salt (including fluorine nodified quaternary
firpsilideu pasticles, fattyybeid destadisadt dfcubsample sinc stearate,

phosphorus or a conpound thereof, single substance of

altipfigahe Btcdirade, catop Duiutal beideoffor tkamplaetitdrdaapgdlumina, tin
activator, a nmetal salt of salicylic acid, and a netal

0x3@¢ ! adfimdn§b:tia¥] bec. B6E d BpdioplibbiRd Silesanehahgof and a
control agents may be used al one or in conbination.

ﬂ%%p?ﬁfglé&? Cg%&?% BR88t cXRYNRE LRPRES! HyldropNhizé®! fine

omrerci alTy avail abl e charge control ‘agent

4-ncl udes,. f ; - . :

S e e R BRI IR0 by s
E-82, s Li cylic acid-based netal conplex E-84 and

argaeraRlE o

The fine silica particles include, for example, HDK H 2000, HDK
H 2000/4, HDK H 2050EP, HVK21 and HDK H1303 (all of which are
manufactured by HEKISUTO Co.); and R972, R974, RX200, RY200, R202,
R805 and R812 (all of which are manufactured by Nippon Aerosil Co.,
Ltd.). The fine titania particles includes, for example, P-25
(manufactured by Nippon Aerosil Co., Litd.); STT-30 and STT-65C-S (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 (manufactured by Nippon
Aerosil Co., Litd.); STT-30A and STT-65S-S (all of which are manufactured

by Titan Kogyo Kabushiki Kaisha); TAF-500T and TAF-1500T (all of
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condensate E-89 (al of which are manufactured by

Orient Chem cal Industries, LTD.); quaternary amoni um
W@ 200v/1m2r3y bdenum conpl ex TP-302 and TP-415 PCT/JP2007/059138

(manuf actured by Hodogaya Chenmical Co., LTD.),

whidft £ ah FHERIFeANb B UICOMTANRUNE IRDUSREOBEL0., LTD.);
tri phenyl net hane derivative Copy Blue PR, quaternary

Y] CoRr GPhIdRC MR2036 rastueBl r JAYCA
Dﬂ?&ﬁ@%&BQM?Qfﬁ)of whi ch are manuf actured %y HEKI SUTO

T TG O S
PO RS AR A s
w5200 T P bHEER A58 1o iRl v

mel t - kneadi ng. wWi_.th the rraster batch, or dj.rectl 8

trepting hysaophilis §pernardicles FrEh G sdaRe ceppiBg agent such as
together with each conponent of the toner, or

méthydtrimethory slaneaoretbyltrirthosywlang @refpctpiltwaethfgiysﬂane
toner particles. The content of the charge control )
agentThenhy dewphobering ardees idelpeerd; fog examile % sianefoupbng
bi nder resin, the presence or absence of the additive

acid slichpgs iyl halbgandtdd silahe utwialkyi tiadogdnated silane,
defined, and is preferably fromO0.1 parts by nass to

alk91 Pﬁhaﬁ)g@ﬁaf@ﬁ Ssilall §Pr BepsAkglabilyzdey mellyBatipag t agent,
mass to 5 parts by mass per 100 parts by mass of

sﬂaﬁfe b&gg)?f mgs e§éeﬁ'h a\r/)ggﬁntghea CORbeMated hfied t%l%ﬁhpo brganic

controllability rray no

IR A R LIS A o, o

]geco too | aru E and the effect of a main charge
C%"eﬁf‘ﬂ’é’% riorates, and thus an el ectrost atic

T B! St ST BB, Pk, S BhRnca 1y
devel oper and
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
hydroxide, barium sulfate, barium carbonate, calcium carbonate, silicon
carbide and silicon nitride. Among these inorganic fine particles, silica
and titanium dioxide are particularly preferable.

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

methylphenyl silicone oil, chlorophenyl silicone oil, methylhydrogen
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decrease in image density. -External Additive - The
external additive is not specifically limted and can
wheoappropri ately sel ected from known ext er nal PCT/JP2007/059138
additives according to the purposes and includes, for
sﬂﬁéﬁapbﬁ; alkie nfddikied Sacbhe! 68, flacdimphakiifed bilivene oil,
silica particles, fatty acid netal salt (for exanple,
po]?y:e orels Ladafda ﬁiiwﬂé‘%ﬂ,sﬁmtlemoﬂtiﬁea;sﬂﬁ%@)ﬁé_ 6] dfmino

o exa{'rp e, titania, alumna, tin oxide, antinony
,etc.) . !
w5 e SRR RS SRR pdpegatmanis

hydrophobj zed fi sili.gca partcle tyi L ani - Cl es.

shgger Bt R SRR ol appooyl gl Aihédie5i
preferable. The fine _silica particl i ncl ude,. for .

mdvangs wodiind lizons oil R C2OB0IAC YRR AT Sl A
and HDK H1303 (all of which are manufactured by '

a-mERdsTets modified soone ed74  RX200, RY200, R202,
R805 and R812 (all of which are manufactured by Ni ppo
Aer 09He Berage pdriicleFiee of pumanyapariicles of desigiorganic fine
i ncludes, for exanple, P-25 (nmanufactured by N ppon

pafditlsiis gRefarablydfiom $THm3MD 100 n3d;Tasd adre( prdfexsblyitfrem 3
are manufactured by Titan Kogyo Kabushi ki Kai sha);

nol A~ 16 OnaMeWIh &k kel gbUdartIdld Alkdis 18RUETRY 1CAm, the
LTD.); and Mr-150W Mr-500B, Mr-600B and Mr-150A (all

inﬁ{gc?‘r‘i%% ik Pp ErtiBsd b ac buliRdder i MM aiarod@d ithe fundfien may

f i'zed ft1ne Eltani um oxi de particles includes,

. ) . . )
ke BRSSP LR iasheoio, fhapeny ogag o
. manuf act ur.e i tan, K I, K [ : P
sisfagt SO P PAR. PRouRe (Aitady R Ty tardi Rfjrostatic image

by. FUJI TJ] TANI U : .-
bea¥'1ng mem‘!)er may ele ll\ll%lr%\iy%%rétclhggi ) ‘As the external additive,

inorganic fine particles and hydrophobized inorganic fine particles can be
used 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 pﬁmary 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 to

3% by mass.
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M- 100S, Mr-100T (all of which are manufactured by

TAYCA Corporation) and I T-S (manufactured by I|shihara
w@anggee2kai sha, Ltd.). The hydrophobized fine BCT/R2807/059138

particles, hydrophobized fine titania particles and

hydr aphgh é)@ﬂe Fal 418 NEnd FoLixCbasticRs g aloabadded.
by treating rophilic fine particles with a silane

Coulﬁl F &?zﬁ)@t il AndBrdht aﬁrﬁkfé@xﬁéfk@nﬁ' polyst%frene

oxy SiTane or octy trlnethoxy sil'ane

o PSR Ao 205Ro RIS | SRAREAEPARCH. 5! baffension
e hyzagﬁgahgﬁ yﬁﬁgﬁ%%‘bfgagﬁéﬁg made o

si | ane coupllng agent havi ng orlnat g
a epnolypmes rafaneth feqrfflaartat@t%ag @d?rx BﬁSﬁ%f a‘%‘é‘?ure in particles
al um num based coupling agent, silicone oil, and

madd bf pokycondensed regin@uchiay eidisens, belﬁc&‘laé‘&niuﬁ'@r(&aﬂy lon;
fine particles obtained by optionally treating

amdnpmlg'murcpﬁrmdepaxftthetmsswtmg sédinc oa{ﬁé’ vbing i gpmbination
heating are preferable. The inorganic fine particles

withahese fifeoredxapmitlessiit i€ ossiblerio@nhpntachangeshitity of
bariumtitanate, magnesiumtitanate, calciumtitanate,

the kbR irdAutd tRO aéworst CRArgRd timer coppasidursildekgrownd smear.
OXI de, tin oxide, silica sand, clay, nmica,

MOLLASERNLE Bhe q}ﬁ’é QBRACPHIARS il o UIR Prbfieably from

cerl um oxI de, red, antinony trioxide, nmagnesium

0. @i;%%&fnmtza{srsctggyf‘% 'Ha;%%rsg Xélﬂf e(ﬂ% S]?I%RI%%!& flon OORY] ass to

| y car’bona 't con ‘car bi de an
icon nitride. Anong these inorganic fine particles,
2%le’| 45%%nd titani um dioxide are particularly

(ﬁr eferable. The silicone oil includes, for exanple,
PR9YEoNe il |

The other components are not specifically limited and can be
appropriately 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 organic 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
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nmet hyl phenyl silicone oil, chlorophenyl silicone oil,

nmet hyl hydr ogensilicone oil, alkyl nodified silicone
w®@2007/123200r i ne nodi fied silicone oil, polyethePCT/JP2007/059138

nodi fied silicone oil, alcohol nodified silicone oil,

fa&? 4194 Mt §‘zﬁt Ss!dc'hCQQ 0ifth st AROXYcATRRirhi Sdasilel 60REearic
epoxy- polyether nodified si Ticone oil, phenol

acl d'aLdeqiEé d#(?l?’ﬂ‘rge I}artﬁ:?é'sbgq%hu@(@' F&egoﬁbl !f'fe%n%xﬁ?ﬂsmn

rcapt o nmo I cone acryl” or nethacryl
di f.ied sil | t
ofiiprrigRaof robil B, 8-RiF! Bt gt AR or fine
articles of e inqgrg |cf|ne arti S IS
po s@ywmgarwﬁﬁﬁ T G Pl aﬁféﬁﬁe prpgﬁéerrsB f, show
from3 nmto nm \Wen the_ ave particl e, si
compegatinaly paﬁth Rarticler §aRi &ishriputig utign, gp | Brelgraply his a
enbedded in the toner and the function may not be
vobithe atvievage pexiseleatze ch0-Odausithel Liand, when the
average particle size is nore than 100 nm the surface
of t el at@mietit enbtersalais qotnepreibeally Ngmiteshandragn be
be uniformy scratched. As the external additive,

apfpi}@pﬂamlt] delete falirbinc kaswanoh algydtiophabéaks aq:umrr@mg to the
ne particles can be used in conbination. The average

pulpbkd £ hRdSneRidds, e 5 ORI birge how ddip hyagrestitechwd ferrite.
preferably from1l nmto 100 nm and nore preferably

Al{n tﬁe&!Th:L g%d"ﬂﬁ‘atéﬁalss aRv gl hadd R ti Onfeastial s pieferable

|norgan|cf|ne particles in i ch

article size of hydrophobi zed primary
mVleYV cl ggﬁ‘lgtgmgo nmor less, and it is nore preferable

| east ki nd of f
N R b e e OF 7 2 % o
Th f f b
e SRS i SESnLR0R, (52 BReMEESHE S el 15ea

from20 n2/g to 500 pR/g, .The content %i{he ext e }Ta& f
andigqn pe @npmométfelarﬁéﬂeqt%d Bro2e epRBFRIGR nown methods lor

preparation of the toner 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. As the
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
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0.1% by mass to 5% by mass, and nore preferably from
0.3% by mass to 3%by mass. As the external additive,
w0 ove/12233 n particles can al so be added. ExanpP@BJP2007/059138
thereof include fine resin particles nade of

ty1gcg wﬁ{ YERRE o L1t Ak h §ela R f20aRd hEKOBY STBEL., LTD., a TEM

ol ynmerization, suspension polymerization or
ty]%'? RE e %BHLH&?&%&PEX%FH@% MVESCHIRA! (GO, aSTDRAEL twin
a co]P_oI ynmer of nethacrylate ester or acrylate
ester; ne resi tiGl.e of ,p 0
SCYEYY  GRITYAST &gag\’faicg‘glﬁ]eed, egiz(ggﬂ ?r(]) Zmn g%@ n oit?agn arew
ol ymer particle f thernosetit,i ng resin. Si [
exB g n AR 8 JFERRG TN e aBY [ Phnelder
possi bl e to enhance chargeahi | i of th oner .. heduge
mﬂlh@falc‘él?/@ldstcﬁé\lﬁ@egot GAerp %ira\’bé%u‘&%e agﬁb}soﬁlﬁ%}tg‘r’fbe me
The content of the fine resin particles in the toner
proeessriefraefasahly nodeD pgepsHGORHELNS FOZAR BYL HyE_RUSE, Rigavage
nmore preferably fromO.1% by mass to 2% by mass, O her
of Caip onaolegularheclwiner oft othronbinderarnesiot s pwecHi@dy v the
limted and can be appropriately selected according to
méR &k ribadies esmpedaturelivdes wWith refeaenteeto the boffteiing point of
i nprover, a cleanability inprover, a nmagnetic materi al
th@"BindefBledin. S Odhen e fhuitdidoadinprieveserahendesoo higher
hydr ophobicity by a surface treatnent and can prevent

th%;ﬁ{% %EREh b Pbidd, Wedoby Bnehaghas@eabi | Oy tiey ethendemd,
a hig um di

! y and includes, for exanple, a silane
oupki.n 3 S| | , | | g3Fo e RP nh t
Wé%%ﬁ:h eh%&%gﬂga?lﬁl&gﬁﬁn%té%% ﬁg? %g/le%grlgﬁvp% an ‘organi c A no
titapate-based coupling agent, an al um num based

PYO6¥ti ng agent, a silicone oil and a nodified silicone
oi l. . . .
In the grinding process, the kneaded mixture obtained in the

kneading process is ground. In this grinding 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 rotor 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 centrifuge.

After the completion of grinding and classification, the ground

product is classified in an air flow by a centrifugal force, and thus toner
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The cleanability inprover is added to the toner so as

to renove the |atent electrostatic inmge bearing
woreowhae3203 t he devel oper |eft on the interned BE€EIP2007/059138

transfer nenber after transfer and includes, for

ba@ﬁéﬂéﬂiaes ahdldy a prbdeteRinihed Pakrtitlécdiz@sad bereparedit e,

cafcium stearate or stearic acid; and fine polyner

partpgles aﬁ.r aducad) DYIAeR {d eKt&HAIS dded to toner base
pol yneri’zati on, such as fine pol ynethyl nethacryl ate

articles or, fin rti j

pa ?]?Frelr ?’fﬁ%ﬁ%ﬁ agralet%zér g%) f‘c@ ﬁ’g ov(\)/hcg&rfeg %}151;5!&5 e(fﬂyﬁﬁlg r r‘l())a\}vse
particle size distribution and prgferabl S

paheeaguia Eivg sSemented B3 SRR B AR bARSP ALl
material is not specifically limted and can b ..

thegpterpel addijve ep pEEIPEo m)‘z’f?rfft})\i% %%%rfétl? SHRRE garl}tallnswew
according to the purposes and includes, for exanple,

of ichorabilotyt éo , adeepeethe cexdranak additdve sk asnaagrganic fine
magnetic materials, a white magnetic material is

paptielesr@bfineiresin partélessindp thentoner\paseopaytales, uniformly
Preparation of Toner- The nethod for preparation of

andf@rhBner is not specifically linted and can be
appropriately selected from conventionally known

-PIBMROGSathon Metdgarat i on of the toner according to the
pur poses and i ncludes, for exanple, a kneadi ng and

gri noi AgG-JIRENQAthé& RetNSEthE ?ﬂeﬁﬁriﬂi&ﬂﬁ, adtoner using the
di ssol ut1 on suspensi on nethod and a spray granul ation

P O 0 i s
o RSB A D0l 858 A0t
oot R e h B0 e AL " 1 LR SR ALAVBRE® BRE ieElufiing
solution or dispersion is dispersed in an aqueous medium and subjected to
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 isoéyanate 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/ox extension of the molecular
chain through the reaction of the polyester prepolymer and amines can
improve hot offset properties while maintaining low-temperature fixation
properties.

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

aliphatic  polyhydric isocyanates (tetramethylene  diisocyanate,
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In the nelt-kneading process, the toner materials are
m xed and the m xture is charged in a nelt-kneader and
w0 b@n/1mers - kneaded. As the nelt-kneader, for eREIH2007/%9138
single- or tw n-screw continuous kneader or a batch
heﬁa(ﬂ%qfﬂ%ﬁeerdﬁé%w@nﬁer obl 6-Blikbeyaatathetbyl. cdproate, ete.);
exanpl'e,

a KTFtype twin Screw extruder manufactured by
) T T
T s e R T et e
.. f KCK , @ P j ..
AiERATIE: maHoF act Pl by et Bk p IR, Hisgyanate,

.cokneader manufactured by Bussy.Co._are.nr fer
difenyimethango| 4 RREARHG pr SHels i 40 Ay @H%%ngrnates
proper conditions so as.not to cause. cleavage of t
(a,me Sctetapmathy kkydylepg %@Pa]*‘eséﬁs’ Y F‘Pag%ﬁ |"§H‘Pt%ﬁ886
mel t - kneading tenperature is set with reference.to the
obsohedrinblosking the pohdsenyaaate meith phaepl degvative, oxime
mel t - kneadi ng tenperature is too higher than the
or s@fptreliichampoiThese spolphpduic daoexpnaie cepapowds MY beepsed
hand, when the nelt-kneading tenperature is too | ower,
alshspeins combimytiomt proceed. I n the grinding process,
the kneaded m xture obtained in the kneadi ng process
i's gVpRdredpdct b Sa Ghtibdongherpuighgdrit tisbey sprasé evomepound
that the knéaded m xture is coarsely ground and then
hye YRt 1A tle S afaRse éﬁaﬂesgﬂﬁﬁﬁ (NO®ltto a hydroxyl
(P%dr});f%%(a y us(ra1 a syste?n in v%i ch the kneaded m xture
s g d ol @9% thfdrox§P | ANCON@H], is
gTJOIéP L(?irﬂa?f)éoﬁ’% aérs?%lgl%gs a gégryca)({}nd b%’gc?g [iding with
each. other ip.a | strea I 1Gl e e197PuRdal &l
prg?%apf%%%pé‘@eﬁé@n hO5S mrelgerrgpg{ ebth ©81 1 F’I 2hd

a rotor i'ng mechani ca nd

a stator. .In the ssj Lyj ng process, the ground
mw%ggﬁfgrs&}y (ﬁ(@@.%ato i%yl

The number of isocyanate 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 tribydric or
higher polyhydric amine compound (B2), an aminoalcohol (B3),
aminomercaptan (B4), amino acid (B5), 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, etc.); alicyclic diamines

(4, 4-diamino-3,3’-dimethyldicyclohexylmethane, diaminecyclohexane,
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grinding is classified to obtain particles having a

predeterm ned particle size. Cassification can be
w@eeooeizesl by renoving the portion of fine parPCUIES07/059138

usi ng a cyclone separator, a decanter or a centrifuge.

isd@ bE6nd IEnHREP! Sic)PNafl Siphdithy @aghidleas (biliydehédiAmine,

e ground product is classified in an air flow by a

tetgsg.ieggg@%'diéﬁgﬁé,h&ﬁéﬁ%ng&&e%%@ﬁé &tR3rticles having

rm ned partl | ze can b€ prepared. Next,
an externgl additive | 3 lin PRSR
part T byiicin biher e fiE it st did (GRDmERRRs,
surfac f toner base. partjcl.e ile.bei ng segnent ed
fono%‘/x"’]ﬂ“?fen gh?ti%é’q?%‘#&anﬂlé%ea‘b%???@?yégn%ﬁ% r?rﬁggee' xt er nal
additive with stirrjng.. his, tine, it is inmgortant
1 Vi omioenlashel (59 ki doF 1R3ouRle, AT Rp @nd
such as inorganic fine particles or fine resin
hydzoxyethgtarghme. t he t oner base particles, uniformy and
firmy. Polymerization Method- According to the nethod
for fhepar amiomdrcaptaamer BHng imdudes.y medor at jeFgmple,
net hod, for exanple, a toner nmaterial containing at
arhi®@sthylhedrcaptan ahlaneinopnasdherapidn.ed
pol yester-based resin and a coloring agent is

di ssqineedniiho die@EBsEdniludes, firgardmpial amimoprdponic acid
resulting solution or dispersion is dispersed in an

AOEONSc R didupiand subjected to the pol yaddition
& reac?#orﬁﬁand tlhen the solvent of the dispersion

or ot a8 Qoo HENR in iR KN EMEDR B 1 (TS e bIRked,
i ncl udes, f.or. | | . '
fob RS pUR el AR e S HpHE B BB B BEKH) Grhich

o g B 519 B A8 PR i
ker’zggeia,fxingghyl isobutyl ketone, etc.). Among these amines (B), Bl and a
mixture of B1 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 [NCO] in a polyester prepolymer having an 1socyanate
group (A) to an amino group [NHx] in amines (B), [NCOV [NHx], 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
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pol yester resin obtained by crosslinking and/or
extensi on of the nol ecular chain through the reaction
woRowhes2pdl yest er prepol ymer and am nes can i nPCDYR200M59138
of fset properties while maintaining | omenperature
seldctét 19 thhES - cybRetdRyy hysdd ital foey-adkad §ellow toner.
conpound (PI'C) includes, for exanple, aliphatic

B YALLE ﬂesﬁ&%?ﬂ@d E)?l zéghgxrogﬂﬁél Yd8&ing the coloring agent

il socyanat e, hexanet I'I soCyanat e,
, 6- dsocyanat onet.hyl ;caproate, etc.); alicyclic
an@o? ﬁ‘?lgsgéﬁﬁakse%re%‘?eé%%or one diisocyanate,
cycl ghexyl met hane diiso nat e te.), aromati.c .
di i sodpalisl %Y%‘Ia;ﬂeeﬂ%f%ﬁ? S gﬁéﬁs,ﬂoaﬁes Hén’;‘x‘#tw%‘t’%"é%‘éauy
_diisocyanate, etc.),; araliphatic dijsoc at es
limpsed aatd, G b CPRFRITIHIO PRl RRCPEUREIRARe Ppgsys. The
i socyanat es; and those obtained by bl ocki(irc}?% t he )
weight/i average apartidle hsige pploibe tanervean vee dptpppingd in the
caprol actam These pol yhydric isocyanate conpounds nay
folewisethaalnere or in conbination. Wth respect to a

ratio of the polyhydric isocyanate conpound (PIC), an
[Vesighy AV eniger Padticle Sizaof 'fmm&inat e group [NCO to a

hydroxyl group [OH of a polyester having a hydroxyl

MehSWRNng [NNGR: [ @Bultés Mileiserablly thasufdtirdd by/ BECKMVAN
preferably from4/1 to 1.2/1, and still nore

cOtaErRkty) from2.5/1 to 1.5/1. The nunber of
I socyanat e groups contai ned per one nolecule of in the

A%grallé¥g€§g4r9g%§poIm@eﬂmhavi ng an isocyanate group (A) is

, nmore ‘preferably from1.5 to 3 on
GG, 3L PRSP SYEIRL U0t | oo 1o
(ng%ly %t er gr egwgrﬁbﬁmgg%fxanpl e, a divalent
Electrolytic solution: Isotone II (manufactured by BECKMAN
COULTER Co.)
Dispersion solution: 5 mass% electrolytic solution of EMULGEN 109P
(manufactured by Kao Corporation, polyoxyethylene lauryl ether, HLB =
13.6)
Dispersion conditions: To 5 ml of a dispersion solution 1, 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
m] 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 30,000 particles can be measured

in 20 seconds, and then the weight average particle size is determined
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hi gher pol yhydric am ne conpound (B2), an am noal cohol

(B3), am nonercaptan (B4), amno acid (B5), and a
w@oropoedd (B6) in which am no groups of Bl to BSI/ar2007/059138

bl ocked. The dival ent am ne conpound (Bl) includes,

ﬁd‘éﬂ&h@m?ﬁu% Q5O MRkkbuwicari nes (phenyl enedi ani ne,
et hyl tol uene di am ne, 4, 4'-di am nodi phenyl net hane,

alicyclic diamnes (4,4 -diamno
[DS%&]{))%e]éli met hyl di cycl ohexyl net hane , di ani ne

cycl SO
il an 8 AR o B RRE A 1Ok B dner B oD Withfricos
examne ne, etc. The dri.c. o
apys?%ﬁﬁq? et m&%‘ﬂ-’p%qm °%%%SS§ ﬁﬂﬁ%é%m‘% Br “é}bxéaﬁpgf doper
di et hyl enetri am ne ‘f triethyl enetetram ng.
MYiPA GARGHRINP RNt dovaloRRISOr ¢ WOés?almfrrbentéfeﬁ’alPaeam Nehen
and hydroxyethyl aniline . The am nonercaptan (B4 3
usedc|fotebigh-epeek appinder oGPPG hVIltrberE%B’foé’r‘?W f recent
am nopr opyl mercaptan. The am no acid (B5) includes,
inform sx@npleessimgrape oicodevelapeniisapes ferabip calpy e remponent
acid. The conpound (B6) in which am no groups of Bl to
deBbloplee ih vk of indrensek hifigttime. a keti mi ne conpound and
an oxazol i di ne conmpound, which are obtained fromthe

am nga PeasdoBa cvirlcdd F)@ﬁ@ﬁt decelopee usimg kit tehbwlthere is
ket one, methyl isobutyl ketone, etc.). Anobng these

leQmeHﬁ%tl()ﬁ) in %ne@"if’aﬂldﬁé %z eval aBleranden Isval beetirBelohded
are particularly preferable. Wth respect to a

g% 9m8£ 504 IQ%W) andhe Vt%h%f”ﬁlfxﬁhlg%oozi d&@Weloping

cyanate gro In a po yester prepol ymer

roﬂ%v arhq%n 1251('(%’) cya;q%&s%’_ %h?_é‘}%e(sA) cotncfr&i‘m%%%ﬂélo @ Y1Ng¥]for
decreasing the thickness of the toner layer) occur. In addition, stable
developability and excellent images can be obtained even 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 comprises a resin layer
and a core material 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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preferably from1/2 to 2/1, nore preferably from1.5/1

to 1/1.5 and still nore preferably from1.2/1 to
wdatdraz32&cording to the nmethod for preparati oPCDIP207/059138

toner using the above polynerization nethod, it is

mé;f{;g;asde%gmagn&iﬁﬁﬁ(lﬁnqwtg@%rse@ ahiRGiA oF58l dmpay to 80 emwsg.

e and a spherical shape can be prepared with Iess

r . _ )
o S ST R i Ut el sderiaoch o
el LGB (BEF b0 Br D G iRa0ER P, Bo12b dhios) o

oner, ~Ccyan toner, gent a

t d Il . ' .
oraGRREls | ablby TR g ERECEB Pl b REDahs roet 4ine

toner_is preferaple. Th i ght ) i cf [ .
(O 5Pl it 15 B S 2SRRIkt B o
appropriately sel ected accordi to th ! . .The.
powkibigh toa dereagse peaningt cios ez dabmt plectiséitie simpes bearing

determned in the foll owi ng manner. [ Wi ght Aver age
md&abti ¢h avidicheheftofionas jn engppingstass: ard itCsuadentageous
Mul tisizer Il (manufactured by BECI QVI AN COULTER Co.)
to Aperat &l teghliqaaditeimab@0 MheAnahyrénalssohy ke wsed alowlet e in
Mul ti sizer Acuconp Version 1.19 (manufactured by
coBEMAMNCOULTER Co.) Electrolytic solution: Isotone ||
(manuf actured by BECKMAN COULTER Co.) Di spersion

sol Uty RidBESH 6f Bfd EeYinlatesal W pRTeRiblENAEEI0 pm ¢
109P (Hr?qa%%{téctured by Kao Corap%rati otr)l, Bol y%xyet hyl lelrx::cla °

Zd()aﬁrn:Y,l aﬁ&hﬁrore 'ﬁ"r@feﬁ'ably from 40 pm to 100 pm, in terms of an

average particle size (volume average particle size (Dso)). When the
average particle size (volume average particle size (Ds0)) is less than 10
pm, in the distribution of carrier particles, the amount of fine powders
increases and magnetization per one particles decreases, and thus carrier
scatter may occur. On the other hand, when the average particle size 1S
more than 200 um, 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 selected from known resins according to the purposes
and includes, for example, amino-based resin, polyvinyl-based resin,
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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13.6) Dispersion conditions: To 5 m of a dispersion
solution 1, 10 ng of a sanple is added and di spersed
w0 200702827311 nut e usi ng an ul trasoni c di sper ser, PEDIT200%1$9138
by the addition of 25 m of an electrolytic solution

an Achl MJﬂgléf, hgr ciliotPResi SN pbBFviRFRIEhE Wl o Nind henyl

ul'trasonic spersér.” Measuritent conditions: In a

ﬂl%)%ﬁi%e Mo ﬁggrcgéf E}?(Iilgﬁfére kﬁ&%g%ﬁ@gn gh?é’é -Iﬁa‘e‘?@d afifluBi-layered)

|spérsaon S : nare a 30, 000 particles are

asur at, a nsity a [ ' [ 3

Congwaﬁﬁspﬁ?g%éF%se@%ﬂygg&n§g§%p%%ﬂ$ﬁggg£§é%§n g§R§% dene
t hep the wei ght, aver article size i§. .

lyggidy AR PEMIHREARD: MoRosiere A i FRifopgresin.  These
[ Devel oper] The devel oper conprises at, | east, t he toner

mateyialp $8aY baprsededong oF aR cPIRNHLILR) e@t‘%ﬂn%%]ﬁ materials,
conponents such as carrier. The devel oper may be a

a gihieoxe ngrindaagtigalaspepreferablewo- conponent devel oper.
When used for high-speed printer coping wth
i npr @lemesilicohe r eewint is ninot mepecficppcdimitad amde, camebe
devel oper is preferably a two-conponent devel oper in

apprépriatelyncscdeced |frémt i comvenniomatlyseknéwn silicone resins
one- conponent devel oper using the toner, there is |less

acéeFdiakl @ the C}S@iﬁ)@e@?@fﬂd ekemyplee thupsofairichudd, ofoer exzauple,
been rel oaded many tinmes for a | ong period, and

tPSlh b iliE AR e dink M AEnE il IeRbIEahe Botidsn@hd sili
S?%%%bnlfo a ?g;ér thiggnesgq%%%trolli%g neanr (a srcone

bl ade f . t hi .t h . .
Qoo d SR ATEIN b, BRErAPES ik pr ik e
excel | ent,,i mages. can be obtai ned even after the

Zﬁﬁgyég%ﬁvﬁ@aaﬁi s been used (agitation) for a Iong

e kb e Se el S RIRAE e i
silicone resin includes, for example, KR271, KR255 and KR152
manufactured by Shin-Etsu Chemical Co., Ltd.; and SR2400, SR2406 and
SR2410 manufactured by Dow Corning Toray Silicone Co., Ltd.

The modified silicone resin used is commercially available and
includes, for example, KR206 (modified with alkyd), KR5208 (modiﬁed
with acryl),' ES1001N (modified with epoxy) and KR305 (modified with
urethane) manufacfured by Shin-Etsu Chemical Co., Ltd.; and SR2115
(modified with epoxy) and SR2110 (modified with alkyd) manufactured by
Dow Corning Toray Silicon Co., Litd.

The silicone resin can also be used alone, or can be used iIn
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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toner reloading, the devel oper causes |ess variation
in toner particle size and al so excellent stable
waleaehzqabi | ity can be obtai ned even when a deRel/apoongps9138
unit is stirred for a long period of time. -Carrier-
thEN@ ndiR¥ctiive povid 633 cRitRGl, fdrCaldniple Mdiall paidesadarben black,
appropriatély selected according to the purposes, and

iR ALA aRla% GBS St Prine Dxiid aYBhe aogr%e%&idm%icﬁ*the

coated with the resin layer. The nmateri of the core

cogr%trgx%ﬁivg!po.t ed[eg'qé é’ﬁfgge?géh? ;‘yg{ or184d eqyapd t?l@ Qix}%gages particle

ropria Known matertal’s an
skt 5% Hiuh B S e ROEAR A SR e oectrical

(Mh-My) - based material of 50 emu/g to 90 enu/g. In
raFAnet securing i mage density, a highly nagnetized

mat eri al such_as iron powder (100 emu/g_or_nore) oOr

magnethe aesirs layay ganobe Jormaty dor exapmdecbypiissoling the

a weakly magnetized material such as copper-zinc
silicome npsibated Aelvent b p3Pazend goadngosodniipy)and uniformly

preferabl e because it is possible to decrease contact
cdatirez tlad eoatinpemiutiehair the magfachexHr thegcorentmarterial using a

which the toner is in a napping state, and it is

ka6WaNtaant Snéthddr follawidg bygdegingy ahdefiethdihdsgking. The
materials may be used alone or in conbination. The

Raldd Ghethvldz endlidbbe f60RafB18) iadldipsing elethall] Ya fspeayin
C10 ﬁ%1t 0 ZOdnnn] and nDreH%?eferagpén?:on14O nn1tg Aying

m%%oﬂhdi%fﬁtf‘@oﬁin%%%]sﬂg?age particle size (vol une

average particle siz )- When the average _

e o 0 e R IR
RINCE WL RENIY N R T
X)?l%;lre,i xenrethyl ethyl ketone, methyl isobutyl ketone, cellosolve and butyl
acetate.

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,

granulation of carriers occur and uniform carrier particles may not be
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scatter may occur. On the other hand, when the average
particle size is nore than 200 nm the specific
wa@aeno7aze7ar ea decreased and scatter of the toneCT/omRg07/059138
occur. In case of full color including many solid
obP2idegons, reproduction of the solid portion may
eteriorate. The material of the resin |layer is not

spec 'Vi'h&‘? LhY debvBldpet 18201k 8 0RH RRRE ARV ERpel Vi het st of
NOWN a

from resins-according to the purposes and

i ncl udes or_exanpl e ] L0 .
thasteRph thacel PR e AR di Spleifically limited and
hal ogenat ed o] efin resin ol yest er-based resi:n,
cap e, SRR DLl A BRE o AP PR 2 i3 proferably,
pol yvinyl fluoride resin, polyvinylidepe fluori.de
foy exampledremA%s byrsashio 35%’ %ég}’d\):?,s’ and more preferably from
pol yhexaf | uor opr opyl ene resin, a copol yner of
9396 byunags tal@h% by mmssde andan acryl nononer, a
copol ymer of polyvinylidene fluoride and vinyl
f | uoWith, resspbeiute at sviptlg natio (of| theriomer @ the carrier in the
three-layered (nulti-Ilayered) copolyner) such as
twiRERabynBIt-Bisddeteadloper,othdyinenent pbitheitopler denpreferably
fluoride and a non-fluorinated nononer, and a silicone

frbRS1 part BESBasBEE 1000 Hafey bPantsegernl00epats by mass of the
conmbi nati on. Anong these materials, a silicone resin

cardieparticularly preferable. The silicone resin is not
specifically limted and can be appropriately sel ected

fr om-BNNERILANR Lt RS h AP IRl REENHhEGysRom

t he purposes exanp ereof 1 nclude, for
oS0 Sy Rl CEOP TR B b g
o B 5 LS R SRR ot
a Sevelsves vt RO aae SareTCanHIE Cham e rictigpal
strfllz'lir?; 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 a napping statebto 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 toner on the surface of the latent

electrostatic image bearing member.
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manuf act ured by Shin-Etsu Chemical Co., Ltd.; and
SR2400, SR2406 and SR2410 manufactured by Dow Corni ng
waeman238rd i cone Co., Ltd. The nodified sili coneCT/a007/059138
used is commercially available and includes, for
examphg.deERgr topdicbhednvt il thkkedrlophind 208 {snndévdleger
with acryl), "ESIOCO N (nodified with epoxy) and KR305
g She r ehha bpet uked e i dhetSHponent
copiRlid ey ilpt FARZDED FBREILACE i

15" (nodified with epoxy)
and SR211 modi f | | d) manufactured by Dow
de&‘loﬁﬁﬁar?%ta C(gpp?lg%ﬁeﬂ%‘%lgﬂﬁ d. The silicone resin can

al_s be used._al o](rg)e, OL]C n be used in conbination with
[OgerorapppemiBeEeloBinp N or a charge anount control

conponent.. |If necessary, the resin layer may contain_a
conddét i the peRerEPpRBeR: éfﬁﬁ'& PGe %%\%Ue? | R Gofpgonent

for exanple, netal powder, carbon black, titanium _.
devglopng apnaivgCoFHIINGA éﬁV@]@Peﬁ'géamﬂ&@’éﬁ’ﬁS:{Pi@]&h a

size of the conductive powder is preferably 1 mm or .
tone@sis fedhend thiayay thicfmepa conigoling memkenwhich fgms a thin

mm it may becone difficult to control the electrical
lay@sbstthecemneThen rthsi sulfageof ddwe Hevdlopemdeafiog member is

exanpl e, by dissolving the silicone resin in a solvent
préferAbBPas&l.a coating solution and uniformy coating

the coating solution on the surface of the core

mat efp;al 5 Ysh Behém K fieWiew Adbowif g iR et pleddfl :0v@et cbmponent
drying and further baking. The coating nethod

de.r'\{gﬂﬁ)ggg 2%&{)%3%ﬁ§.anp1}x&orai L Rl REid RIS mFordtadeR8loping

rush coati ng nmethod. The solvent is not

RS5O R e BRI 4 e e
lagrgxl' yse&)?ined on a developing roller 402 as a developer bearing member
and the toner layer on the developing roller 402 is transpo'rted while
making contact with a photoconductor drum 1 as a latent electrostatic
image bearing member, thereby performing contact one-component
development in which the latent electrostatic image on the
photoconductor drum 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 is formed of a
polyurethane foam and has pliability, and also has a structure which
easily retains a toner in a cell of a diameter of 50 um to 500 nm. Also,
JIS-A hardness of the feeding roller is comparatively as low as 10° to 30°

and the feeding roller can also be uniformly brought into contact with the

developing roller 402
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xyl ene, nethyl ethyl ketone, nethyl isobutyl ketone,

cell osol ve and butyl acetate. The baking nethod is not
waepweittieal |y limted and may be a nmet hod usi nBCHEIP2007/059138

external heating systemor an internal heating system

and inyd peesng frolle£4a0Mk QotAabB} deRenssdds do ftrxeslet YPehe
el ectric furnace, a flow type electric furnace, a

sa;nge% ﬁ%r%cﬁt)ﬁCisrﬂh%tfog%H@H@vérlﬁpﬁlgbwﬂbﬁ'réldyéd‘ﬁ%’ th_@rlﬁllrfaces are

_ 0 usi ng m crowave. e anmount of the resin |ayer
in t arrjer | r I o] g .
el A8 kBB LSRN Ay M QAN RR B rollors
SS,..it may he inpossihle to.frema unifon '
AT S titar oS RS Vet IO Ao AR BEbReferably
ot her_hand, when the apouynt is..nor han 5. 0% SS,
framn Od tthelifes Slongf?lﬁeggam%}@peﬁ aéglé 3BaY % é'opglteﬁam the
thickness, granulation of carriers occur and uniform
digegtioreroppasitiectles dexglamng edlsrafféaso Whah hgesurfaces are
devel oper is a two-conmponent devel oper, the content of
trahspaded iinrthe reversetdivedbtmpanthe opeesingseetion ofhpth rollers.
specifically limted and can be appropriately selected
I¢horpliesent eniblimerppshe , feadiohg sollere#dPawhy, rotated in the

exanple, from90% by mass to 98% by mass, and nore

sdih@fdererlblon 44 thatdeheydaveispihg oM AP 2rmsbthaNihbar velocity
respect to a mxing ratio of the toner to the carrier

rdtib W P16 WHONTRL- Bids QfiA/US! 6PChe dide afBtiber 8 of the
the toner is preferably from1l part by mass to 10.0

f&%ﬁ.{eﬁ%le' ve?ln&ﬁé tB%he WV eRFihs rBUefRBS iQsct WAtERI Airdhge from

oping unit may be a unit using a dry

o805 0B 18 L Th g Shp S A A, T i
width is 240 mm (A4 vertical size), a required torque is from 14.7 N-cm to
24.5 N-cm.

The developing roller 402 comprises a conductive substrate and a
surface layer 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 surface. The value of surface roughness
Rz preferably accounts for 13% to 80% of the average particle size of the
toner. Consequently, the toner is 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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devel oping unit or a nulti-color developing unit and

i ncludes, for exanple, a developing unit conprising a
waeirngn7xapabl e of charging by frictional stiPeT/mRpo@H059138

the toner or devel oper and a rotatable nmagnet roller.
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ﬁrrlea gre m X stirring and the toner is
char ge L4:Cti . LI 00 W g7 t
layr‘?ﬁis:‘??aaﬁ i Mg ofd AP RITHEREY), The dndlardl Tihe ctRt 2yer
. roller_ in a napping state.tao form.a g [ 5o
1n§ﬁﬂ%? fogee ?ﬁg& Poﬁﬁanfgﬁﬁ??aﬁﬁg mg% %ﬁ% %iﬁgnltyb%ﬁed
e latent el ectrostatic,i e beari ng.nmenber -1:
maferielori Be SH@RCABIEL TLEHoL Bt LlsAL4h (O S AsEap ity
brush formed on the surface of the nmagnet rol.ler .
andothes Teflonfidbaseds medenel inexcallent 18| wleasdityi cTo Abfam
bearing menber by an electric suction force. As a
condsativity,t e doatlentive| evatevisd asich | pagearhorydarbpapay be
with the toner to forma visualized i nage made of the
cohiged OnThbehidkfeasefdhe chat lagteeris pepferablbs fran & Hidged0
beari ng menber. The devel oper to be contained in the

prSleVeeRi M WRidkniess ds @iov efitipier thxonbaver range,hiefecseruch as
and the devel oper may be a one-conponent devel oper or

crae e -8 g odéxe! oper. [ One- Conponent Devel opin
%nl %ﬁ? Asq?%g?one- conmponent devel oping unit, a PHIe

one- ﬁ%@p%}gﬁl hASY:S AR AgtRRNAL AL HSasRFP(icHabledpolarity in

devel oper "beari ng nber to which a toner 1s fed, and

cagﬁ:(ﬁ:y ?@ﬁé?%&%ﬁ?sénﬁgﬁwgégﬂé B GE e Ehdte a%x{héérrﬁﬂeﬁ 412 is

on the surface o
devel ' i i i
s i b
rojlevs| ﬁgch rotating In an oppos&e 8irte(r3]1!,i§n ORE-2° VR nf)oint
through rotation, or an electrostatic force applied after negative charge is
obtained by frictional electrification effect, or the transportation 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 mg/cm?). Therefore, a toner thin layer having a
aniform thickness is formed on the developing roller 402 by bringing the
controlling blade 413 as the layer thickness controlling member into
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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apparatus, using a one-conponent devel oper conposed of
a toner, a toner layer is forned on a devel opi ng

WO 20072324902 as a devel oper bearing nmenber and PCEIR200M059138
| ayer on the developing roller 402 is transported
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the developing roller 402The feeding roller 412 is
coh@katiablaybids iposversmppdy.t o transfer in the sane
direction as that of the developing roller 402 so that
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CO&‘%#F “?’éﬁg’% aé??gly freg%qo 5to 1.5 Al ?5 the o

l e a n t%&l (RSh1 PR
opp03| ?e Q]Iﬁ gg@%o%éfbr%ol EeirI4 2hslc? that the s A

A RO DB e
e A S5 g e

gt 25 'gqggg@ﬁg'%;@gg@rgyg%ﬁ 558 132010 LSRR o
controlling blade is brought into contact with the surface of the
developing roller 402 and thus an abnormal image such as stepwise
unevenness in thé lateral direction on the image.

The contact pressure of the controlling blade 413 is preferably
within a range from 0.049 N/cm to 2.45 N/cm. 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/cm, a thin layer is not uniformly formed and a 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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feeding roller 412 to the developing roller 402 is set

within arange from0.5 nmto 1.5 mm In the present
wepdvod2izent, when a unit effective width i s 24PCTam20¢v059138

vertical size), arequired torque is from14.7 NNcmto

hagﬁlﬁ?@'ﬂﬂarﬁggséj EF 860R L8 Usb QoI 2 H02nGR WRIdkS®E Seplate was
corductive su

strate and a surface |ayer made of a
rubber nat erial n | ViR s SRS ivadiet 30 $0
usdd 39 Fha REiolftng pRAGF L2 b g ne MOAREY DB SuTivad Bt
roughness. is,adjusted within.a
S5 Dy DR OpPFatar P T SUOeAPREC e Sl Pl MforRl bA the
of surface rog&g ess, Rz preferably accounts for 13%to
dewtlopBig rallerLp B%OB&W#G te size of the toner.

Consequently, the toner_is transported w thout begin
enbodHedcontachcanale ot dbef coRGOlRE| @aﬁﬁ g4?g| #% BgpJayer
The surface roughness Rz of the devel oping rgller 402
thickebss abhiroHoed mresbenis poeferablyoiire: 10h&0 Apertg e tangent
particle size of the toner so as not to retain the .
link oyfciier @ecklomingreollehel02uinbthe ditestipn|in; wibiagre tipgportion
exanpl e, a silicone rubber, a butadi ene rubber, a NBR

fadedltBRiard 3hbYdwintream eid okt herd dseliinglxober F02. sThpdouer,
of the developing roller 402 is preferably coated wth

whch %Rt nf)ta%@&uﬁ@daﬁrtﬁrﬁia%ﬂiﬂ iofen oAbt tthimilapet isandwitieed
mat eri al of "'the coat |ayer includes, for exanple, a

bef’rr\ig%éﬁ pﬂfe' Q@:ﬁﬁ%l thab 208 #ndefHeodetdopasedoller 402, is

erial . e Si cone-based material is excellent in

<o SPFLOBS BBl 0% ol B3 0o o

_ _ y tain conduCtivity,
i oo v R hss Sl B e PR (T 4 Be/Bh to 0.8
e b AT e R PR e
ﬁr?ar116y lvsirilé]ﬂr%/ alt gax?é:ef: lgo'm -10 pCl/g to -30 pC/g and development is
performed in the state of facing the latent electrostatic image 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 comprises an internally

fixed magnetic field generating unit and also comprises a rotatable
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The toner having predeterm ned polarity (negative

polarity in case of this enbodi nent) present on or in
wao b@7fizeedd ng rol ler 412 is retai ned on a devel PEI/aRR007/059138

roller 402 by interposing between devel oping rollers

deVA‘@l%PQf"C Behfind! | Agmbaraka ?BBR&SN bf PédBaki @n aitsasurface a
contact poi nt through rotation, or an electrostatic

tWPr 0 c St t! cﬁﬁqreﬂf RloRRRL i Ve P}fﬁég?ﬂ@mh %a@ﬁéﬁhﬂ&dl fher.

electrification e

R L

deve he to ayer on the
devel opi n er 402 is i.far m a S
opararntieed trofureraceh devibmetn? H‘ﬂ 7 Bng and
toner thin la havi n a unif rdg ckness is fto
magnethe CHIeN o;yirln‘aler B?V(P pPIpeReH P’Pﬁéﬂ%ﬁn‘i fparatus s Bwn
controlling blade 413 as the | ayer, thjckness
in Fbgt 6,01 twagormepent davelopenisHirrdiand Hangpogeghvg screw

roller 402. The tip portion of the controlling blade .
44418nflatlesn tfheé Woandevadoping gleeve 43 avtaatdeNgloper bearing
direction of the developing roller 402 and the center
m@abbi.0NThé twbeconnsunealdenglopeade bsFad its the daytloping geeve
contact with the roller, that is, it is in a so-called

449" BS&o@blléd tbysh alcetor blad% a3 lep@daytml' ¢hichkneed controbleng
reverse direction and to realize edge contact. The

mOBHEE Ald Shet BoGADOTANe! A8vdlbpee tbshbefed 65 aonyrothidaby a
such as SU8304 and the thickness is from0.1 mmto

dogtajrS :&yggﬁej t%e't%eﬁo(b}%hﬁo v ahlade A4PReNd R QIe'v@lopmg

such ane ru V|ng a thickness of
I
Sl‘??é’redﬁ‘g?s gg}éﬁn v ﬁ ?c%ﬁééﬁelgrﬁ%lzgﬁl %e useglgnal ?n%%ﬂl%h 1
ok e iR BLEDY o e

be_ fornmed W|th t he devel o % ﬁ 02 b connect | ng.
@%,gbepcﬁh@r gqy%g‘}p 1s too argge the deve oper s éxcessively fed

and thus there arises a problem that the carrier is deposited on a
photoconductor drum 1 as the latent electrostatic image bearing member.
Thus, in the developing sleeve 442, a magnet as a magnetic field
generating unit, which forms a magnetic field, is provided so as to cause a
napping state of the developer on the peripheral surface. The developer
is 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
magnetic 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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Wth respect to a controlling blade 413 as the |ayer

t hi ckness controlling nenber, a free end length froma
whelodae32rs preferably from 10 mmto 15 mm WiePCT/he2007/059138

free end length is nore than 15 mm a devel opi ng unit

noﬁexﬁggﬁétlkaﬁl%%nﬁp Guch £8GAIBRSnuPObshdY, &sthinlesszaedll yr a
accommodate in the inmage form ng apparatus. On the

cogag&ﬁv@ ?{39 m whanid @ﬁa&é?i‘/ﬂ}f Rd bR driviheStethanishd (not

ion 1s o occur when a controlling

shg‘lé(a 1o b A htlrc fj}%ﬁahc %“t hafdddy 'ﬁgechéuiié\?élgpéﬂ atrgﬁ by

US an abnorrm I mage such

as.ste e venness in t t

rofafigh Wh@f ‘ff%wg geed, Aa2G; BB s b e, SRl ALE o

IS pre erably n a range from0.049 N:c

deysioping SltamoR MRIRCLHORLE BALES SHEBHS ffo REv YRRt fBot
N cm the anmount of the toner adhered o .

shdwws oot the taterem heomagepig deashiy S?Wéwtt%a glfone e garrier
amount excessively increases, and thus the_devel opi ng

byaaulevelomipgddecteis felinforokes bﬁ’afg@eméhgudeye}m)}ng sleeve 442
decrease. Wen the contact pressure is |less than 0.049
arly CiRe aplidtobohdyetor i driomt Linahdr n$ ydévelopetl apn hembatent
of the toner may pass through the controlling bl ade,

el@&gogtgyﬁ {1iB8e ol dhé tphotsordiRsst datby ldethr tioe ategeloping

hi s enbodi ment, a developing roller 402having JIS A

vo'ﬂ@arsg% 19&&%&?&&@%&3%%@ drpoetihi ck SUS pl ate

use as the controlllng blade 413, and the contact

pressyy e éi@gﬁn%oz)%{leﬁto ﬁ gfé?erﬂ P{Ee Bbsut '%mésh%o 30 times

821:0 Y | ner a red on the

Vv ro

e H_&ﬂ? rparhz SE ARG SRR WHE SRDRATHCRIBE of
con

AR TR L Buslean s%f) S SRS e e o

dlrectlon in which the t ortl
range from 0.5 mm to 1.5 mm. bon equen%fy, when the development gap

is widen, desired image density may be less likely 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
linear velocity of the developing sleeve 442 are decided by limitation of
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 so 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
controlling the process conditions.

<Transferring Step and Transferring Unit>
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faces toward the downstream side of the devel opi ng

roller 402. The toner, which is not required for
wo eoorati2en of a toner thin | ayer sandw ched beP@iEar20e159138

controlling blade 413 and the devel oping roller 402,

s rTPEV%JsT&ﬂﬁQ%t&?%' Qpéﬂé%_ b0l tr@hsMeAnE Ot Ko vizwalized
thin [ayer having a uniformthickness within the

im%?ia eo%th;/ff tﬂﬁ%@?%@%&rﬂ o 8% rorth il WBIR fRehsiiring

ea. In this exanple, the toner charge
Ls fimnall it hi . - to. - ;
unif oy TG psiensend e LR als Bl ghict ol @ eatpfiinidl unit
t, | at ent, el egct tati [ t
whinh AT aRar e s Mot Baee: PRE i e Tmage
devel opi ng apparatus Qf this _enbodi prent, tg; d'staﬁce.
bepungemembar eiter s Eecasfing aetigi, acesen ‘I}’n#”f‘ng g R

that of the devel oping roller 402 further decreases as
ungpmpuck drioahily Hearyfers afvigualbrrb HOAEH LMY 9&8??&(‘??1 te
devel oping unit and devel opability is _enhanced, _and
tranufer meinbenand thensidsbndavilyldvandpratheavispatized 1mage on
potential. [ Two-Conponent Devel oping Unit] The
thé wocsrdipe nesdiudevel oping unit is preferably a
t wo- conponent devel opnment appar atus whi ch conpri ses an
i nt eyl Lisuhilised iRgRetas Yo tlahs@aned diyi oharging thedlatent
al so conprises a rotatabl edevel oper bearing nenber

el%ﬁpt?ﬁk%'aﬁcoﬁml%%@r ibeariﬁg ihSmblF f a6Mea 4 WeanofpOORAtger, and
evel oper composed of a nagnetic carrier and a toner.

tr Hesrfg% Niad 13 pErBPRNE ﬁg SRR SO riflg LRIt COTROA ferable
AeVel oprent gppar atus Using a two-conponent devel oper

SR e SRE e PR e s e o i
tr%rvl\ogfggg\%p %Pseu%tliz%ceivi%lng Y ronitg an iirrl‘{e%qme%}gtet LANRRS! LshaBYr to
form a composite transferred image, and a secondary transferring unit
which transfers the composite 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 to 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 cm to 103 Q x cm. When the volume

resistivity of the intermediate transfer member is adjusted within a range
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441 and then fed to a devel opi ng sl eeve 442 as a

devel oper bearing nenber. The two-conponent devel oper
wo eooba2R2esl to the devel opi ng sl eeve 442 i s conpeDIP067/059138

by a doctor blade 443 as a | ayer thickness controlling

18 | t i ]
of ggﬁ%?%ﬁ?g&gc %I)ge% o4 ook the SRuElaRsse tf iR Leriddiate

tor gap as a gap between the doctor
L L e e
opfigs et s e Reorhar 1R WA AR frgp o member
oG BaRee UPOBSR MY SHeSEFrare PEARIELT o, t
on a photoconduetor drum 1l as the |aten electrfstatic

is pomsiflefomaisty annlp e trappies bias uppe sgeerlyE; Hgrstdeve

442, a magnet as a magnetic field generating unit, .
whi cEhé omnstexiatngfetthe intermediateprigongtey Jpemyeris not
cause a napping state of the devel oper on the
spdficplter Hnised f ané. cThebeeuppupaiatiedy deglectiededran kmewn
devel opi ng sl eeve 442 in a chai n-shaped nappi ng state
m&erids hecadons tavthé parpmgseindisl preenably the fotkdwinigne
direction of a magnetic force produced fromthe magnet
Q) O éf]?hgg MREVELD Rigl Vstng'd heodidve! (eaisily slagtivandddlus) is
an ep

_ ot oconduet or drum 1 are proxi nately arranged

usga a3 ti% éggtérﬁle&zaa%ig%g&élc’f@;eﬁ?gﬁeft HaPthafthtbiial includes, for

evel o area | at the opposite portion of
T AL S
oigaflyigha trientyPatug ) RO Rt BR of B EATELTRRNES) and
PATo e 5D e ateBgP RORIEIIn 2op e R s g Tene
totmpiTiasgoetis e coBay TG 2 &idr 3 SIBBAIAGHIBE DL FEpErnd
PA([Ir‘],Ota blend material of PC and PAT, and carbon black dispersed

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) It is a belt with two- or three-layer configuration, comprising 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.

(38) It is an elastic belt having comparatively low Young’s modulus using

a resin, a rubber or an elastomer, and such an elastic belt has an
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shown) and the toner on the magnetic brush is

separated fromthe carrier by a developing electric
wo c@ld2$203 med bet ween t he devel opi ng sl eeve 44PCHMRROOTEBS9138

phot oconductor drum 1 and is devel oped on the | atent

adt@hgféoégs *é‘ﬁ lif éc%y%dé@@ wiak oso ek Ay igHAE® becaise of

opi ng voltage, an alternating current may be

soﬁﬁgg ﬁ?egi'gg% TRk od %"ﬂije%g%% ?ﬁgﬁgg ?fe%"ei@éd{ b?kiﬁb'fea%mg

Houcl onor ti nes arg;er tg Iltlcesnze of the
the fo?ggeéeﬁg%ﬁ% BN Whero L B 55?962 SR Rl rol
siisnubltp o b Toa PRI S e
capr g @pabzs‘g {VFidh @ghgeagirggg rﬁarrég ? ate Wg%%gé@é}‘%) E’Eﬁ‘(emng

gap. The drum size and the drum Li near velocity of the

deptoet oconductor drum 1 as well as the sleeve dianmeter
and the sleeve Linear velocity of the devel oping
sl eeviendd® thes lolts,dbe dgstic heltd8) sroattiadarlygypiergble.
velocity and the size of the apparatus. A ratio of the
sl eehel élagtic bt awfonms dnt domfolmoity| withaa tosleodaygr aad a
preferably adjusted to 1.1 or nore so as to obtain a

reb&@Hh§ b ditBOFifEPSoT ¥mobthriessali $he pessifbt pottian. aThat is,
sensor is arranged at the position after the

sifl&Y Bhe @%‘Efc Bo ddIBrRaunordbrhits WahelocdE paSElREiiyS good

etected froman optical reflectance, thus controlling

cf}nr% 1 9s08§t3a1ﬁ% ﬁ{fb}ﬂﬁﬂ? exdos {f%ﬁéfeﬁge St ek pressure to

ranst er ring etrans rring step is a step of

thtﬁ;tg}ggf AR s&emg%o% Puf LEEAL A%ranstor

USI Ng a trans erri ng unit

iy S%%L%Iqa% ﬂ%’a% u%ef#%ﬁlf 5, e FBE4inREapl i oo of using a

vi sual i zed i mage.on a Iﬁtent el ectrostatl c i mage
recording medium havmg poor flatness.

The resin used in the elastic belt is not specifically limited and can
be appropriately selected according to the purposes and includes, for
example, polycarbonate resin, fluorine-based resin (ETFE, PVDF),
styrene-based resin (homopolymer or copolymer containing styrene or
substitutéd 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-butyl
acrylate copolymer, styrene-octyl acrylate copolymer, styrene-phenyl
acrylate copolymer, etc.), styrene-methacrylate ester copolymer (for

example, styrene-methyl methacrylate copolymer, styrene-ethyl
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beari ng nmenber onto a recording nedium and a

secondary transferring unit which primarily transfers
w@200782803 zed i mage onto the internediate tranBEEIP2007/059138

menber and then secondarily transfers the visualized

me.('t:an 103 E(lr):;goflffﬁl%ﬁ?,r dip@nashdiyl HaehabSlae zesblymmgs etc.),

etra erred by charging the | atent

Styg%ﬁg_tgraﬁgg;l%gﬁﬂygﬁge bear] o fenber usidygoBhéanst er or

ety oan sfer can be perfornmed by the

transferring..unit. r ef i
SWF?%?F@@PE&S% et b Gl a R G Fincthleeylato resin,
unit ich transfers i sual,i zed i ma t .
but; m{é@apwlaﬁq RERE o Pl BSFY IS el PEbRp ST igte Tesin,
transferred i mage, and i it .
modhieh acres rens CheoEomple tDotiaadfrd R o i
recording medi um Internediate Transfer Menber- Tf}e .
chlomider mesinamodifiedsiceylierdsin, peryidreshung Apedy | gic.), vinyl
limted and can be ap{)ropri ately sel ected from_known
chloriths fresinynistyremecangt ngcatate heopplypeseyinyl chloride-vinyl
preferably includes, for exanple, a transfer belt and
acétaté 206K rbeih mbdéfied ahaleid acick resin cpbéholcresn, epoxy

the internedi ate transfer nenber is preferably from

refinl golydktér rasich, Pulgedteepslyabbthaineoreding pblye@h$leriEheesin,
vol Un€ resistivity of the Internediate transfer menber

poi@ﬁ@ﬂe‘?{ﬁ%éi i t BhIybatsdRAE, OboBaNaYIadeW X chlvride 188sin,

L LT © O0e] T EETRRt, | SRS Sk oo ros
orhior st M, W e 1
B Al A A
pokeaspide resin and mocii%eh S&y%ﬁgngfﬁtn%ronzg L 3LEt RIS resins
may be used alone or in combination.

The rubber uses in the elastic belt is not specifically limited and
can be appropriately selected according to the purposes and includes, for
example, natural rubber, butyl rubber, fluorine-based rubber, acryl rubber,
EPDM rubber, NBR rubber, acrylonitrile-butadiene-styrene rubber,
isoprene rubber, styrene-butadiene rubber, butadiene rubber,
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,
polynorbornene rubber and hydrogenated nitrile rubber. These rubbers

may be used alone or in combination.

The elastomer used in the elastic belt is not specifically limited
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transfer unevenness upon secondarily transfer can be
prevented. Also, it is possible to easily apply a

W e@ngter3 bi as upon secondary transfer. The neaR€er/R007f59138
the internedi ate transfer nenber is not specifically

an%ﬁéﬁﬁa%@&%g‘f%eﬁ%é@&%ﬁpﬁcéﬁﬁbg t9ahegiagobsoand invhudes,

m ;Ial accordi'ng to the purposes and is preferably
o _ Car > . , -
f"rne&‘tc‘i’u“i‘ﬁis‘?’ ?’?‘g‘#gﬁ%?ee R, Glaror e LT SRV B inDased
mat er. al. o I ngl e-1 ayer.ed, be . mater,| ;
th‘?(rﬁ%‘?l?}aé ¢ fS?aSi%%‘ﬁl e ﬁlﬁlg} ycléélgg{r%t lge%‘g%dPVDt%%kﬁJOplaStm
pol yvi nyl i dene fl.uoride), PAT (pol.yalk c 1o-
ela{ss%@sw(ﬁyw Ang tiRe ik kmeplastoy Bl B bmapigespased
and PAT (polyal kyl ene terephthal ate), a bl end mater,i al
theymenlgsticet h¢lastemest r afﬂoiﬁ‘r@@t hy|t§ﬁ%m88%cﬂ%fner )etl%%mer’
PC, a blend material_ of ETFE_and PAT, a Ien(%1 materioa
polyfesi@-bmsedPAT thanatoplastien bledastomiedper §é‘§ uorine-based
thernocurabl e polyimde. The single-layered belt '
thbwauoplgshicgbla¥tomet.s Tbekd edastamergcmaznbadysast adeng (94t in
it causes |less defornmation agai nst stress upon

comPiA®giban of the image and is less likely to cause rib
shift upon formation of the image. (2) It is a belt

Wi t hthaGeonductive 8@eh ¥ cotadlligyr @ tésistance values ised imehe
belt (1) having high Young's nodulus as a base | ayer

elﬁgc Beﬁufsfﬁ‘&tes{)ﬁdﬁﬁalw 18nitBi I @hatife bpyespriatel debatted

outer periphery, ‘and such a belt with two- or

s Fhhyc OB RS B gt anctiock
Bl I TR par oy B
ms’ga_&z‘ﬁig?% éLlPﬂ l’f?‘_agstign%?ﬂaﬁn ?’ﬁ@%mtlﬂ e %%%Plg)g yyg%}iggs Z’gdium
sk oter s ftamals T BERY BB BRARd BT RETERsT (TO)
and indium oxide-tin oxide complex oxide (ITO). The conductive metal
oxide may be coated with insulating fine particles 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, titanium
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the wwdth of the elastic belt to those of a driving
roller and a laying roll and utilizing elasticity of
wo b@7hzd2v3 edge protruding fromthe roller, | owCD$R20€H#059138
be realized without requiring a rib and a neandering

g e R s 1 0 ¥ i
ru %gef S%ﬁlﬁpa%gﬁ}nfﬂi@ht% Wibfing {'i%ﬂeéuﬂﬁﬁgrla?@g i@ formed by

umw th poor snoothness at the transfer
ortion. That is, since,the elkastic. in
sulfgiibR 4p &y op HORBBaRG e gy drey SR ol A A '
obt ai ned wi f houj excessi.vel y increas transfe .
pr esshe enf’ceéh?ge%oﬂfoﬁé? ‘i“’é’%rﬁé?mfi@% 1(a§be§.F Ehdr gc{pé% cifically
~not_occur, and also a tran?fer i mage having excellent .
limited endi ean baramrroppetslicelesied acording torthgspHEpases an

recordi ng nedi um havi ng poor flatness. The resin used.
indladédefel asaimploel@) iz ceatrifpazl frmelding mefied (CoIpprisIng

can be appropriately selected according to the
cadtinigagaatanal inng roidémg ¢ydindnicatpheld bnfg(ymia beHa(® a spray
resin, fluorine -based resin (ETFE, PVDF), _
coét‘iﬁ% enethAs esinpesing 6pentng! s Miguidrcoating yagerial to form a
contai ning styrene or substituted styrene) such as

Fi1RO! (B taY depirtee $idthod o RGings HigAng 4 aglindrical mold in a
pol ycrmet'hyl styrene resin, styrene -butadiene

sofsii%go(ﬂ YrE] .’mﬁfeyﬁﬁnﬁﬁﬁi Puhinghupr tise ReI0! WIBY casting method

rene-vinyl acetate copol yner, styrene-nmaleic acid

coxglg)g%%{g?ﬁgi? Yine 1?'&)5/]%/ LR (1%551? rou"EQP?ﬂélH? Enff@) a method

ene- ne acrylate copolyner,
oA RE S EUHBE v R o IGTAR LY followed by
vlsineerg AR, VEORGIG mor {or exanpl e, - o

o oL L BACT YL L8 CORSIATEL s ot s bl s

met hacryl ate copol yner, etc.), . )
not specifically limited and can be appropriately selected according to the

purposes and includes, for example, (1) a method comprising adding a
material capable of preventing elongation in a core layer and (2) a
method comprising 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
alcohol 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
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styrene- a-chl oronethyl acryl ate copol yner, or styrene
-acrylorritrile-acrylate ester copol yner, nethyl
woredonazyd ate resin, butyl nethacryl ate resin, PEr/m007/059138
acrylate resin, butyl acrylate resin, nodified acrylic
met&P 'ﬁ]'Beg]%hcﬁ éh fibek i HANRPPEN HIRY. aTh¥ké GnaRsidls are
vinyl ¢

'orirde resin nodified acrylic resin,

usegf éftlsﬁ g{al\e}l{é:@qqgné’fﬁitg'a Fb¥en fapilif¥k yaPhori de resin,

acetate copolyner, vinyl chloride -vinyl

acet,at e capol.yner.. rosin dj fi ' [ I 1Bmi
phenof® ¥ d fégé%P“?é‘S’P i ?gpéé)% 2%(‘%@8?%‘& ﬁfe’cfhcfa@ﬁr' Bmited
pol yest er pol yuret hane resin ol yet hyl ene resij .

anf G OREHEL FEICHBRASCYIRE 6, JPORGH P fucludes,
chloride resin, iommer resjn, polyurethane resin, .

forspramphe (BspnmetbpdneopREsmE @gﬁ 188 e -%‘19%7]1 E%?1§| with a
copol yner, xyl ene resin, polyvinyl butyral resin,

cyliodsiemtlytehaped nwanen mfainie cvesoppdhdorninge HxGodtng layer
resin. These resins may be used alone or in

theeohj (2t hometHdd conpésingstipping wheylindeealdy shpped gvoven
not specifically limted and can be appropriately

falnet ¢ hadnadaaitbengo tforh hecqutinp kyeramione ok botls sutfaces of
exanpl e, natural rubber, butyl rubber, fluorine-based

a doBlSFer, a6AVR) hURREked ERRMrisibepiraNBRvindihgra yarn around
acrylonitril e-butadi ene-styrene rubber, isoprene

a ﬂeltﬂﬁfg%olcfgﬁ’ 51?'!18?51%@1’;&3@&1 FMRRBI a 'éb'éﬁﬂngﬂfeﬂ thdresn.

I'ene - propyl ene rubber, ethylene -propyl ene

terp 2 ck&gls%rfgglg ﬁg?%ﬁg E%F{/re‘{ y §&9§éﬂdiﬁ?aﬁﬁgardness of

pol y ene, C ene, urethane
R AR SPBRL RO AL, i ks
oopb e tiingurap dubRuve AL intee PEDRaper i nebE fRCo the
surxt?gize?engel%rgg otqfic]grrlesisn(a %unb’éi 1na1§1ini) T more) is not preferable
because expansion and contraction increase and thus elongation and
contraction of the image increase.

The transferring unit (primary transferring unit, secondary
transferring unit) preferably comprises at least a transferring device
which causes separating charging of the visualized image formed on the
latent electrostatic image bearing member to the recording medium side.
One or two transferring devices may be arranged. Examples of the
transferring device include corona transferring device utilizing 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
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The el astoner used in the elastic belt is not

specifically Iimtedand can be appropriately sel ected
wa@ewonehi2ny to the purposes and includes, for eREI22007/059138_

pol ystyrene-based t hernopl astic el astomer,

P‘%ﬁ}?m %ée P(LI@&@% thetrppifes thé welfetam®ige RtbY det¥lopment,

orl ased thernopl astic el astoner,

ax{)ﬂ%%ﬂfé@?@%ﬁ@ﬁcéﬁ‘ﬁj asdd.c el astomer,

ased ernopl astic el astoner, polyurea
t her | asti. stone | tel - e pl astic
ThrserEnee Uk of TERHERE Typ Bk e Ry E, S
These el astoners may be ed.al one or_ in.comnmbinati .
The ORISR Q@EnTmAge BERIPS AHRATaLLY 48 A ghParaths in
val ue used . in the elastic belt is not specificall
whichi & cluaMitY. ah TG EA I BHPERIEMP e (cach el Jeass 2
the purposes and includes, for exanple, carbon mac -
latprapdlectarostasicdonagobeating mewderad CRRTATSIHIIS, 4 fleyREPINg
and conductive netal oxides such as tin oxide, .
ikt t snd wmteadisdexrimg timbnprexdirdengéeddi Thisokiedem type image
pot assiumtitanate, antinony oxide-tin oxide conplex
fosXiife (ppEShtands i diippedxivith- four ixade foonphgxelexiedds for
(1 TO. The conductive netal oxide may be coated wth
vl Albicbatd, | @arand blak edlobgr baithatd sieyalivgnanbgenis
silicate or cal cium carbonate. Al so, the surface |ayer

fo\?\%llegiﬁ% He?B ik Gmeeifol HiRE elahalisintp Sl ladcad ay@irposed on

can prevent contanination of a |atent

A 0 O 50 bt ch o o
1B Fafes iR Biraree g R bR oper oo and

o or UPae yndein aph g s CiRinE aopiratog s HleSkified into 1) a
dhet bronstering Scupin RSP R Aized itage forsaed on each

of the latent electrostatic image bearing member 1 is sequentially
transferred by a transferring unit 2 onto a recording 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 unit) 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 S all at once as shown in Fig. 8. While a transfer

belt is used as the secondary transferring unit in the constitution shown
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lubricating ability by decreasing surface energy, for
exanpl e, powders or particles of fluororesin, fluorine
weoeospaed2ds fl uorinated carbon, titani undi oxi deP@GT/JP2007/059138
silicone carbide. It is also possible to use a
infHiBOB! ASoHEARRE J14HBEyRL erial in which a fluorine
rich surface layer is forned by subjecting to a heat
trea , : [ ' cerensr s
Wh % tﬁé“?%%@é %S?@&F‘ggt%%%% t%fi (;ﬁng%{d ¢ indirect

met hod r producing the é

i.f:ically |imded and can [ opri.a .sel ect ed
o RE i piep Rl RIS A PEPRERR bR G BE SFElES of
|) ,a centrifugal | di ng et hod c i sing casting,a
(UhidadedE HehessAra otk et PREET Losdend] B pdoptnag ybdtidam
.bel t 2) a spray coating nethod conpri si spraying a
5144 q‘Pﬁ o oé’ﬁpaﬁmnﬂ@?i doage e ff'quFhon(gl)g PPy an
met hod conprising dipping a cylindrical nmold in a
arsangrmpent of thenlatent a&cmt@mc limegeubeamring ippeberd)l, sand
casting nethod conprising casting in an inner nold or
digppseua dixing|dgvicend a6 fHximgtunot a¢ dhprdesimgreamdsidg, which
compound around a cylindrical nold, followed by
makib dhé zgipagatwnthrbur thedizginndiendiredlion oftthenspddtingg the
for prevention of elongation of the elastic belt is
refs¥idigpaadivedl | ' Yhé iiftiredt aithsferibe sgBin® RIFi(8), 6hYcontrast,
sel ected according to the purposes and includes, for

ha@XaRhe arl | ad@aﬂfﬁ%@ Ogh£0 "R ALy 2tidinider® JHRIGHA A Im%ly be

capabl e of preventing elongation in a core |ayer an

de@@mﬁréﬁiél&gﬂzfé A (‘?gﬁ}é ggx%cf pRAY aptP tf@édéfaé’ Yndthé fixing

core | ayer s |l ess elongati on. he materi a

whi c revents el gngatien is not .specifically.limted
el £ Rt Bmpsfi R (R B (FBE Hnigf Tprhips ettfn
pur oseisggg i ncl utdes, far exanple, natural fibers
SOAFCe 7e GRPALYLUS TRAFPHET §1%synt hetic fi bers such
I fi I fi | fi
o DAke T he ks op6he gt bRt byldeBT e (1, the fixing

device 7 is 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 imaging
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 transportation 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 transferring

system of (2), in contrast, allows it to dispose the fixing device 7 with a
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al cohol fiber, polyvinyl chloride fiber,
pol yvi nyl i dene chl oride fiber, polyurethane fi ber,

weoloyazrral fiber, polyfiuoroethylene fiber aneCphe0ei059138

fiber; inorganic fibers such as carbon fiber, glass

sdffibRnt 3Adr S8 fNafldRehe @RIFHELS! mbHRGHSS 4 Fex@anidr tHerefore
fiber and copper fiber. These materials are used after

th?gf?ﬁ%%ﬁ%a‘??% 7 iHé?&lﬁﬂé?&é@ Rhb ‘iﬂﬁg‘ing TodtAId sthpe met hod

'ayer 1's hot specifically
limt i at . ' .
the duppaeoeidfy B8sBRRPRbOR, Bhi saRliREt R-ARINE iR i
.conﬁrisin coveri.ng.a netal nold Y\lithﬁ lor i .
VIEYF e MOEy PYORHBR M REGRT HEREF1 B oarD &g ogmine
coating |layer therean 2)..a nmethod, conprising di ppin
AP RFGS Wﬂyt%.gl@’ét Wi Fer elor tppg dfnge, Beaiing
to forma coating |layer on one or both surfaces of a
megher| Lgiber thearipmrydransiesds somevpd ibyglegning the surface of
wi nding a yarn around a netal nold at optional pitches
therldtémir elieniyoatadizimiagy begring mhemben 1 byha claangkadewiceB, so
the coating | ayer varies depending on hardness of the
a< tatprapateayer tho\hest tilmagehfocknagsoperation. | ddge the residual

cracking is likely to occur on the surface because of

tonat defiespatlsd diteantbdiaiet fragisfon neémbbe 4 uffekCéhe $€ndary
| arge thickness (about 1 mmor nore) is not preferable

trHRERYSE RRRARA B cRAGIEOThE aRirFAR dNHEARRrARMidtBURansfer
el ongati on and contraction of the inmage increase. The

m%ﬁﬁ{é%féff)gia%giﬂfg%ﬂneéﬂ% @Hﬂsf&f 754 ]]@8 F Hevice 9, so as to

secondary transferring unit) prefera cohpri ses at
oisRATS A Tl e A R b S0 T on The | at ent
<Foifeier 304 BRBO Ui 1 ansrerri ng devi ces nay be

cor ontie Bt Bepi g Heviiaey Bien i Higu e Bralmage bransicrred
onto the recording medium is fixed by a fixing unit.

While the fixing unit is not specifically limited and can be
appropriately selected according to the purposes, a fixing 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 energy

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
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di scharge, transferring belt, transfer roller,

pressure transfer roller and adhesive transferring
wa@leai7aes273The recording nediumis typically a pp@Ei/ar2007/059138

paper and is not specifically limted and can be

. Appr ' y sel ected according to thepurposes as
deugﬁaﬁgﬂséaﬂr%an transfer the unfixed inmage after

devel0 nt, and T. fo | g0 dand
O bR TR WO R O Rap 0 Reusiagdan
Appar atus -, The tandem type i f ' .
ProgRUKEIG Hik 2—2} ﬁowi)ﬂla?]tlgn é@lﬂ %‘Fw?ﬁ;i‘}‘go ﬁflp rr%gde gf ; r%’g‘%i%ah%n
el enents each includin t | east l.at ent ‘s
um'é$ kspFasitthe PrgE gat s bs, &Sﬁ@nb 'e[?‘,e heatiig and pressyrizing

devel oping unit and a transferring, unit arg arrangg}d. d
unihirs casmnideneanybimativagd theemdlepshathardfbherollen i (paPYed:
with four image form ng el enents for yellqw, ent
magyha medmbinakonaifor heasing hellern a PELRAUIYRRS LPHGE ¢t an
formed in the four image formng elements in parall el
endleds Shgler pdsecasen the reuvigiatipnmedi the aelleys is employed, a
internediate transfer nenber, and therefore a full
cofaBitionBee Heaniherdrnrd aprbsgirispgadlleTneayt be dead.
type inmage formng apparatus is classified into (1) a
di r eW}%ér{ anstSarko Bty &l QERIVASK tHenfikiiey wieanbér, 2bd endless
i mage forned on each of the latent electrostatic inage
ear | . O SR e d1Yhdviaesd esw dbadycapacity, in
be PERYET T %%ﬁ%%?a?%%to a recordi nlggrredi um S of which
rface passes a trans ok bdURPL Base hifterial.
Sugﬁtae‘fﬂnsgl éli]tolno%ﬁ 3?iagz%l%lﬂr)r%%tp% S?ilﬁg’ r?rggber 17 of each of
the plural .i e form ng, el emept s oW1 I lvitid
Therer eopabrihdt e bt PRI PRy Ry SRrEler Sl of rihfnide,
vi sualized inmage on the | atent. el egctrostati c i
angetde wlméﬂamerdpazgetfowe HEOTgy RTF¥ AT eslrﬂér%%gﬁ"&bber
el ements is sequentially transferred by
or fluorine-based resin.

When a roller is used as 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, stainlesé 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
preferany includes, for example, RTV  silicone  rubber,
tetrafluoroethylene-perfluoroalkyl vinyl ether (PFA) or

polytetrafluoroethylene (PTFE).
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the transferring unit (primary transferring unit) 2

once onto an internedi ate transfer nenber 4, then the
w0 page2m t he i nternmedi ate transfer nmenber 4 iBCT/JP2007/059138

transferred by a secondary transferri ng unit 5 onto

t he 1e0R fkRG JTBEI #RiSadklmay be e dasm shovetording medBuim

Wiile a transfer belt is used as the secondary

t il Ifadd fhABeGORSE tHET @hetE6MEY RhE ocoBding
bya{r;gg?feg%ﬁr%ghgﬁs%a E'ne use%. When the direct

transferring. syste (1) ' ' C t ferred
meldrlléli’?s?%(i pas n§yt2)[e xrgc8%dlgxg)m@@ﬁrﬁ ITleaV!iﬁ% gl’ig Ghage transfer

em o are conpar thedirect
transferri system of (1) nmakes.i S .

thefeRodeoHEp e Hann st B ook pe Pobsiitring and
of the tandem type i e forming section T c risj

fixis cah BHOCHRMES (IiEnEDE feRFIes oG ey, B petlothed

beari ng menbers 1, and di spose a fixing device 7 as a
sithultangoualy inghe tHEPEEWPRAI®am si de, which nakes the

apparatus larger in size in the direction, of )

t r anTher fiking tshep rmeyr He nepnwiad @it GYRTY; Sime e image of

transferring systemof (2), in contrast, has such an
diffskheant ader tisatramefamddr gntor dins frecomtngt ediwey o may be

determned rel atively freely, and that the paper

caf8688Gt BnBNend&fthi Xupgrpteing the/imagedef diffeangedolover
the tandem type i nage form ng section T, so as to nake

the gpRaR PSS BBLIBH i ®néEitulds drém titeleasetwd fiking
direct transftferring systemof (I), the fixing device 7

méx%bgf% ] ‘i%ea'i@%hté& &Rﬁéfﬁ%ﬁbkype i mge formng

sec °’n order to avoid making the apparatus
rccononguriaft Jesife e iRk HSARRPES ASHspoilically

tipfad andorh g ToARES VPt SeSHlipETprtHd el ind

thp st mvepES PO PR G Eam O SR ophe from

i npact of the tip of
7 Nr/T(Pm2 to 100 N/cm?2, a?nd still more preferably from 10 N/cm? to 60 N/em?.

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 1s
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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the recording nmediumS entering the fixing device 7
(the inpact is particularly significant when the
wo ewonzli2ny nedi umis thicker), and/or the diffRCEMREO07/059138
bet ween the transportation speed of the recording _

medini BASHENAnttSs | Forlgtly daseied. anth t(1k those adopting
transportatfon speed of tze recordi ng nmedi um bei ng
-t SALhed b 1h AR tHehking TSt 4t8ehst either a roller
mt‘??’aar]igeg;cl#%ﬂ%ﬂ%g?é#em 5?1 2), ;nr%g contrast, allows it to
di.spos he fixin Vi - Y | CintFRE Hifh tthe
or %Iheg)?fv‘? e@eﬁ%ﬁ&?‘%éﬁﬁﬁédﬁﬁ?nﬂl§m %%ﬁé(je‘ M{fﬂ% theref or
the fixing device. 7 hardl ffacts t Mpg:Tol 8%
tonst dp .heﬁfﬁ‘gﬁﬁg the a8y égac‘%/slf%]ér ﬁa%\g e@%tllﬁe | ng %rlfélgpm s
transferring systemis yie .as r onl,Si in
heatedamd peessSriZeR e ah o bedPHa ARG FBPTH AGOBRRE Areene!
residual toner left on the l|latent el ectrostat Llc | mage .
hedténg mulenimnwbichithe fising naitdias el \past gitbprp roller oh el
by cleaning the surface of the |atent electrostatic
whiilergeuifaes therent mibch makescaiteghwih the fanerds heated and
to prepare for the next image form ng operation. Also
thd NBna&s| Haakfdreadr ohtf tthen teoerdingemnediuam eis rheafedr and
menber 4 after the secondary transfer is renoved by
pré?ésgxg&'kea%ota!@%wﬁ@é& ONotdehdtfisingediitd in whactstlee internal
menber 4 by an internedi ate transfer nenber cl eaning

' ndode it Bembexéd ntmgke barployel.
he%%é?ﬁ?(gen?ﬁgE?ﬁ?%%lg{e?gﬁggﬁd Fi >%i ng Unit> The fixing

t is . i - ; : : lified
tr andrbp bR dbpbiia IcpRethandhy tRbe MRChy o iie
fi i . le the fixi b e )
v e e BE b O g SuPhoatogbiyeiqn

h . : . el
SughasSooine Siif oy ob e Benh et PR 4 AR bRt o
preferably used.
halogen lamp.

A fixing unit adopting external heating mode is preferably one
wherein at least a part of the surface of at least one of the fixing members
is heated by the heating unit. The heating is not specifically limited and
can be appropriately selected according to 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 unit configured to generate heat by
electromagnetic induction.

The electromagnetic induction heating unit preferably has such a

constitution that comprises an induction coil arranged in the vicinity of
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The fixing member is not specifically linmted and can
be appropriately selected according to the purposes as
woong12m73t i s capabl e of making contact and fRCTIRROZS9138
ni ppi ng section, and may be a conbination of an
theeAES s diebdr @B eRa@ld, &4 hehtiagomiler))at sloeldlayer whemon
In order to reduce the duration of warnrup period and

thd86A 636 (BA ENSHoIYdSP NSl dbulhtiohSlapeeherabiel ba th
enp?oy ?%e cghgﬁaatioﬁ of an endlegg bgPt ghdﬂgk °

.qoller. eat: fi ; i

sidg, %ﬁpﬁgsﬂﬁ?ﬁ?@rer%%?%%uﬁ RSP SHELBEAIR indiRtion coil

. 1 ncl. s, for .exanpl ' R '

= piedi (T S SRR, Fhe hAIRIL NBIBH S BS UL g ifhied
uni t nown in th rior art may be d. The heati

frogna %ﬁ%@ﬂ?@%ﬁlﬁﬁgﬁﬁ 3t PARLe %/he cg?r‘gi nat i gn g? Itﬂg

endl ess belt .and the roJler. is enplpyed, m e a
conbThaingHciden soH aspr r?e‘&‘/ | %F?ngfgg% asip PéFﬁ@e Algast 2
and an endless belt. In case the conbination of the
semadylirdri¢al ponsionyen the sidatnfnthe baaBne Folex(qRRGSHE| foethe
and a pressurizing roller may be used. When an endl ess

subfalct thererfeshereonhthe hratipgrmoMezrand blee Sixins svembpt (puch
preferably forned froma material having a | ow heat

as §B8Git ¥ing volleycdn desobelt) stet)i makasontaciwith @achather.
'layer is provided on a base nmaterial. The base

-FIRAhS &k ARpthes ekl HeabingfModexanpl e, ni ckel or
pol yi m de, and the anti-offset |ayer may be forned

fr Oﬁ‘Fié\ﬁ shyaRn Ffelgft,iybbcﬁﬁ%g ABRES afar bxphpheobasedixing

resin. en aro is used as the fixing nenber, a

unﬁg k?ié)ﬁgf%% %r?cferlttlgle h@?%i}a%r rﬂoglepr qfiRr Bt YiyipRr fRthd WeMR 510

_ material order to prevent it from
sbiygeci e oo riggon e R AT T e kAR 592 o fixine
belf B1§ B srdssustzoss Fon&esPEd ng to the

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 is 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 outside 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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purposes and preferably includes, for exanple, a
mat eri al having hi gh heat conductivity such as
w@beoriteazny i ron, stainless steel or brass. TheP€DUP2007/059138
is preferably coated with the anti-offset |ayer on the

nippineectisre N ofhicA e fomhed hakwdss dhk FitiasPolle® 512 and the
anti-offset layer is not specifically limted and can

preSs@RPIRP HofEE! ﬂléehﬁchﬂgrﬁﬁaﬂ%t@' rl}ggfo?l tl('ih%tQ&rQéﬁ?e%n the

and pre erably includes, for exanp e, RTV silicone

inf{pRRing GBI 6 HOTORRAN, %&E P %%%%ﬁﬁz'dﬁycﬁ%m% 48 is
po%#z@% £ P e BB B AT Pt
t,h
-#@%%e?%@qaﬁﬁaﬁ$§#g% ercon through the
ni ppl ng section or, alternati velé transferring and

fixing B}Fet tltﬁfﬁ@eﬁ%‘rﬂ%dﬁﬁ@eréé r%h%nn@dl i Wayinsé, the

per f or med _si mul taneousl in the nipping section. The
reegsging medimay whereon it ¥1éd$0@§t' 1mageyTttorke fimed jigdgemed is
different color is transferred onto the recording
tramsparted ¢ thehebtingaolleedldut Thenythenoaeafmage T formed on
superposing the imges of different colors. The
thairegordjngemidiumi S is beated bbd edelt ontled hegtisp foller 511 and
fixing menbers arranged in contact with each other.

théexisgrBele S18r whidh reohedftd £ RRIRDeflelingl tetnt@hture by
specifically limted and can be appropriately sel ected

th@CBﬁﬂ@hﬁg htegtt&ﬁneyrm)&es URREr tHfs !?Hridfl %nprﬁés%goﬂ(ﬁng

preferably 5 Ncn2 or nore, nore preferably from7

w8 § LT MBS P

38555 2R e ST e
S inserted into the nipping section N is brought into contact with the
surface of the fixing belt 513 which runs in synchronization 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 fixed
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 S is prevented from
being entangléd 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
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section is lower than 5N cnR, sufficient fixing effect
may not be achi eved. The tenperature at which an i mage
wo oromaeB2f3 om t he toner is fixed onto the recorBPCTHgP2007/059138
medi um (nanely the surface tenperature of the fixing

heABMRE18 HoRsINihd 8s MR HxEs W thbet 8nd0d pseRirtifairbder
imted and can be appropriately selected according to

I
. [ f bly f
535?%2"8"&9#%@“{%%?%[1 e T abl y from 120C (0 1600
enﬁﬂ?}}%a{qﬁ:lg %R%lgg?)ﬁgﬁég n%yﬁdsﬂév&) \Qﬁétatltl: \1/1%%9 aﬁn%(} of which

suf fiCl not be achreve
ile fixi t i gh 0C,i t
o Sl 5P H5ERE B, B35 S B A 520
g ROTHE AR vihe AroHFiRR o Hoth bt MRl evlinder

either_a roller or a belt, while a surface_thereof
53dnit whisds svafagealie ewyeredtbyyiam amia-affseér lavernadéed The
and the inmage transferred onto the recording nediumis
prasawsdngnller 530 mae dlscohave tthe boetdlxedindard53 R)of hollow
t hose adopting external heating node in which the
shhpuj withum beabhiag laimp 638 ireandeel imidotharobr a bel t,
whil e a surface thereof which nmakes contact wth the
t oneThieshéweih € FoBBEl 5R0ean drelie preanaidngedllent580 hte urged
recording mediumis heated and pressurized so as to be
byf 4 ¥5HngNGlo€ shBdin)fingd Bentaet With Ravhicthet Khildb&ingadapable
heati ng node and external heating node is conbi ned may
YN e : i I .
of gggagcm%%ggfog@el%ﬁ}{éggg@%ﬁg 36aRdh N | Supfane fha!}ﬁﬁééé‘ Bf the

y one ereint I XI ng

anffEHSE: D% 5523 110 i RORLDR5GEdobAR RN, i Clirce

source such as electric
oo LSS R AL e e 0. 1o
thlp ?;ii%tpéggrg%rﬁéipgf Nt ?oernfeu({ fbg’(c:vgegri t%te Lgaatsigg Or%?le?'f 5&61 eand the
pressurizing roller 530, an intermediate region located between the
introducing end of the recording medium S and the discharging end is
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 recording 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 is applied by the pressurizing

roller 530, so that the toner image T is fixed on the recording medium S.
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is heated by the heating unit. The heating is not

specifically limted and can be appropriately sel ected
wa@ewonai2my) to the purposes and includes, for eRenP2007/059138

an el ectromagnetic induction heating unit. The

el ectTium e tédoriiith aidd@AnhS i hé¥korniHe toheRQmage T is fixed
specifically limted and can be appropriately sel ected

pRGES bdt«aseﬁ £hd H@aﬁﬁ@%ﬂ%? 530 ﬁfeef) Sﬁrizmﬁ;lg veRsy 58@5nd
exanp e, onet hat has a unit con I gure to generate a

1s”ﬁ%‘i¥]§gbfteﬁ' &l %h@”f’raﬁvngﬂbﬁ shi guh%dtﬁlt% Ghe! Z{:& 68l ding

ctronagnetlc uct1 on. ronaQn

ct &0 ea ref rabl has. such
ms@% o SF8ineeed ol Pl R ke aUEPSn OBy 59 digbve
in he VI inity.ofthe fi nber r .ex
refgtipg gip qn@r%y is Qr%Yﬁnga P pebo R s CPpdgEe Birine
oil_is oh insul ation_ | ayer _arranged. on
e i B enting B4 580t ddenad pHos i@ E sllar (ot
mhereon the induction coil is provided. In this case,
shomaVheat i ng roller is preferably constituted froma
magnetic nmaterial or a heat pipe. The induction coil
-Fixingr EherAddpting FExtgomhlsdeaisng Mede| ose at | east a
sem cylindrical portion on the side of the heating

rol | digofposhdves tam ehetrimbgeti¢ hedeahomiaraging tthpe fixing
heating roller and the fixing nmenber (such as

de¥i@s S0 4 A6 eRdhle ofttleefigingelihit BHEplinEBdEeeRAl BEAting
with each other. -Fixing Unit Adopting |nternal

mbB&t i The Ngﬁ%tro'ﬁhég%negcl@ RAWECBo® qlléatirY;,p QybbXfRh Qiélvfffe 570

as an exanp e of |X|ng unit ad optrng I nt er nal

co%ﬁ%&éééégani?éjaecm%qgﬂgﬁ 566l @ﬁxf Lrﬂﬁgfi%‘s'o % ﬂﬂln% B‘? a

conpri ses eatlng ro

A i N
56 ol l er 511 and

The fixing belt 567 is stretched across the heating roller 566 and
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
mm to 40 mm in outer diameter and 0.3 mm to 1.0 mm 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 inside of the

fixing belt 567 rotatably while making contact with the inner surface of
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the fixing roller 512 which are arranged rotatably,
and is heated to a predeterm ned tenperature by the
wheariizg73 ol | er 511. The heating roller 511  PCT/JP2007/059138
i ncorporates a heat source 515 provided therein, and

| L A0 8d 7SO0 TiaAxihBerdRFFB0AkAK antdigee diamaterief about
thec%}r(]ft%%gl:x%eg by a terrper%gﬁ ure sensor 517 nounted in the

20 ¥ P 4 18l UBEDERIAD B ObE Sho BbhtinERuIIdS6H inobider to

I's"arraniged inside of the fixing belt 513 so as to
be Jotatable il e [ 0 | | th
forg thE SLBIRE FE MO OO ST Co s ppnbed $AdHEHetween the
roller 514 is ra d 4ot at ahl ' L X
raseReAng i B bR 4B ABHPRCOLAT PRONRALeD e 2 piclyhe
of the fixing belt 3 sp as to pr t he. fiXxiin
pressurging 112).1198u5$%ce$i‘l?§’§r &:ﬁ%%§3 ggy:?rh Z:'%%i X %8“88 tg% Ve 2
| ower than the surface hardness of the S j zin
thickhesy obalout 4 mmetn PprAYy aut the ACRERE lgﬂf%?géof‘ﬁ%g‘ heat
between the fixing roller 512 and the pressurizin

capadityesmallar than thaeohdn fxiag wediesbB0psa e do Be Wé‘eﬁﬂ% Hane
I ntroduci ng end of the recording nediumS and the
re(?kjhi%_é@% gidien apdhieshaubivig radbads6h the side of the
ixing roller 512 than on the side of the introducing
end enpd Sﬁﬁgs@ﬂiﬁrﬂgamldigtm chas! # cobhe nheatial 59peorisisting of a
devi ce 510 shown in Fig. 9, first, the recording

b Leamhddsf hometal RRemgThigh bRctiizaldcosductivity
Cyﬁgggggiﬁgﬁgﬁansported to t%e heafﬁnéﬂ?oller 511. Then

the toner | - i ridi ddger@ibymu® dlasti
Suﬁgaﬂseaolf oerrrésfl ? ﬁﬁ%u{lﬁﬁear’rﬁga‘?%%p ?gfirag? 1511 gnd t he e

fix] belt 51 ich ar : Jay
500485 B HEAE LIS i Bopsb A doores
this condition, t recordi ng,nedj,um S, i-§..1 t
TharpeREinpEPNE SORLH I RPREY Mot bop Hiside (E B Biing belt
roller 512 and the pressurizing roller 514. The .
Serlerantally Wil URAKINE: SaRtach WG eneTer S TRcec el the fixipe
is brought into contact with the
belt 567 so as to apply a pressure to the fixing roller 580. The core 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 comprises an
excitation coil 561 which is a unit configured to generate magnetic 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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surface of the fixing belt 513 which runs in
synchroni zation with the rotation of the fixing roller
WG1R7a2a273 he pressurizing roller 514, and is pPEBIRAI07/059138
whi | e passing the nipping section N, so that the toner
havil %Esbﬂlaftiohe@ir&ﬁt (0F & airefisle dro@ueragi uMrBandéboutside of
di ng nedium S vvhereon the toner inmage T is fixed

thepae%%ﬁ% ReL Veen E}Efl &1 G %ed@dtedn SdAl agstet 563 formed in

préssurizing ro 514, to be separated fromthe

sen&#ﬁm@ be t ]p% ?%gn '2 1%5'%1&8 h&gd Ihgt@rl&f %ﬁcﬁ n@é ferrite,

e rec rdlng medi um S
di s ed to th
beinggra A %ﬁ“@ﬁﬂ%q gl oEE APRBO omﬁibﬂee.‘f&%ﬁ@%ﬁ% ﬁ%"’&%ﬁﬁy
wth the f|X|1£8@belt 513. The fixing belt 513 is

of {hecanral W%P bni ng roller 516. A heati ng roll type
fixi ng device 515 shown i.n Fig. [ roll%r
520 Eethe rﬁgemomnsnﬂlsulﬂguﬁ%%ebeaiﬁ%gi 0 3BhnR? i dgvige 570
roller 530 arranged in contact therewith. The heati
shoveh lieFig201, ekemeleshtiomomeras suppliadée the exgifatipn eﬂﬂ%ﬁl
surface is covered by an anti-offset |layer 522, with a
of et idigctranpghadci imduqsimat kehtihgr ahit: an alternating
pressur|2|ng roll er 530 has a netal cylinder 531 of
el ﬁélﬂﬁ@Cg%nleﬁat@d\éﬁ:b&ﬁd&)heaeiedmbn}agfnbmtmﬂay’eﬂn deating
e pressurizing roller 530 may al so have the netal
unﬁygd;@ dgf tRAL R héalihewoBERPE6 wirhhged meat ithg exaitptivd3coil
arranged inside thereof. The heating roller 520 and

561 %%f%&&%ﬁhliéa% %'éx% 12?39 GRE561 §€Préhested pirifign(lfaind

into con h each other while being
eEGPR T il A, 1%?_ I?ﬂ A RET AR MR RGgaE ot S
heg%%‘r;t%&:] llleghng%goe | a%?) t(i] aQ fhiﬁeﬁ%@fﬁ%ﬁspé’ftgﬁeﬁﬁthe

€ pressuri zf ng
roll er 530. nb ..
nipping section N between the fixing roller 580 and the pressurizing

roller 590. Then the toner image T formed on the recording medium Sis
heated to melt by the fixing belt 567 which is heated, in a contact area W1
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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the ni pping section N formed between the heating

roller 520 and the pressurizing roller 530, an
w0 paoeneeds at e regi on | ocated between the intr oRPCDIRRGO7/059138

end of the recording nmedium S and the di schargi ng end

IS pPRid itpRer ARt niiddemOS haeikeahen@es| ineagd A0 fixed
than on the side of the introducing end and the

theg'ig\glli% Egarsgii% %gﬁvggen kRe tAEnHSB1IER $80ChAd ttHBprebufiging roller

wn in Fig. 10, first, the recording

di um eregn [T - I i i t
590 Gemban e BPan . ity I PR BB b Asha b 16 thy fray (o
bet wee he heati rol l.er 520..andqtheq: A
Sh(?"&m-er&tﬁgbl.s e t{}% é-e?ogﬂg}g ?eodﬁu?hg' irgedélgé | gﬂntég{bg% tél ©
is heated to nelt b he heati ng roj.l er 520 ' |
prossarians Golop Al Bl AN O A ETh e et fisied rom
heating | anp 523 and, whil e_pass; he ni ppi )
beingrentameied pritk $he dixing deH 55& b@ﬂg r‘\fi’ﬂb‘ggﬁﬁ ngilﬁ gleaned
roller 530, so that the toner inage T is fixed on the
byraedeaﬂinmro’rhti(mntshfﬁwe}} the recordi ng nedi um S wher eon

the toner image T is fixed passes between the heati ntgn

r ol | arrd3ROype fixiie devieesili based ool indudsm heating method
transported to the tray (not shown). At this tinme, the

shb®EOMIFRY 19 4lMxng anth eehprigatk 4 disang roHer 520 serving as
pressurizing roller 530 and the recording nediumS is

r efhhiIUR bgi pestaviig byolldie FB(esstrangedgin obdrgact
th€3§¥ﬁ%e I’?eati ng rgl | er 520gi s cl eaned by a cl eaning

g L V1 g ki Mot S i
s PR ot 320 B P ey v
570 Aol AUES "SURESLINBRT & Fofe diele D5 of R TRco is

coxsfglpe’d l?y ;i}i(éalgqn*sj 5 attin5g6e71hsgc layer 522, a heat generating layer 523
and a releasing layer 524 which are formed in this order. The
pressurizing roller 530 has 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
594 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
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pressurizing roller 590 and an el ectromagnetic
i nduction heating unit 560. The fixing belt 567 is

waeoetizzesl across the heating roller 566 and tPET/IR20MEF9138

roller 580 which are arranged rotatably, and is heated

eleét@gﬁa%ﬁ%ﬁﬁtlﬁﬂﬁbﬁﬁﬂ tenperature by the heating roller

eating roller 566 has a hollow cylindrical

S figfn
ni cke or an J%Q@Sﬁﬁ??iﬁ%ﬁ?%ﬁ% 20 gm{:r?ltlbg %ﬂjﬁ%ﬂltﬁe

out er. di angt er, I
PregRyriging 5nﬁ cfpam LI3?8t %‘n%"f%eé’ %ﬁfﬁ%ﬁ?ﬂggﬁﬁ&he

The fi xi ng roIIe 58 S a t al

clogiramagedtis 1BgReHPRodiedr r?%?g‘i%r i SR, g (Rvice e
covered by an el tIC | a er d

conmiispind e KA BAHOP ALHEF g %ﬁ%“égﬁa? B3Pl be
solid or foaned condltlon e fixing roller 580 is

easily achjeved in the DiPRINESSHORRN.- fi xi ng belt 567
rotatably while maki nchont act with the inner surface
<O driiagfSteprapd€leariegz Umite fixing roller 580 has an
outer dianmeter of about 20 nmto 40 nm Iarger t han
t hat Thé cldunihg &tepnm a ehéeof BBBoving thedener deft @nrhberatent
ni ppi ng section N having a predeterm ned wi dth between
cldchRsPAISS SMbka iHearimy hRmBa() whidhtche e xanged out prefgably
under the pressure of the pressurizing roller 590. The

byq%@%iérﬁuh %&{;t582 is forned to have a thickness of
to 6 nm and the heating roller 566 has a

heat ycapaci (1% (ggh% ehnith8ast Hagewiopi lﬁg Big¥h Galr ek ewhich

580, "'So as e time requir to warmup the

m%lg%ecqr%gflg gll tg u,rir 8 cﬁ'r Hftéﬁ? hcﬁsltﬁﬁc 9@ B aAeating

AR R SI: elest el %gaéltigf ﬁa@b SiFlinath
mz?ggt%fsgﬁs &p g? ]\%ﬁ?%fh g%fr]foasce I's co%er eéé&gd: ane
latent electrostatic image bearing member while the residual toner on the
latent electrostatic image bearing member is recovered, the latent
clectrostatic 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
electrostatic 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, it 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
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| ayer 592 having high heat resistance and high toner
rel easi ng property. The pressurizing roller 590 is

waewanzed on the outside of the fixing belt S56FCT/JP2007/059138
rotatably while nmaking contact with the outer surface

rufffert Rfiddnk! POHIRGL 1@E6raDbAS difloripibile arlbibasar ditadiene
e fixing roller 580. The core netal 591 nmay al so be

rutg%eggg%o%rﬁ%%gﬁxeitﬁﬁﬁg 36pBEy {5 Sy RS Esrablsl

romagneti c 1 nduction heating unit 560

IS ranged in ¢t b Gl 0t j
ol oﬁET%ﬁ R SEK b ARRLTE Rt Ears 15
e el ectronmagneti.c ji.nduction,;heati Lk, .
begag 1A e 4 B 1P iR R P il age bearing
configured to generat tic field, ,and. i
o e o et ik Lo’ ek 1ER e Py 617
i's wound. The coil guide plate 562 has a .
sepemited Fiomi the airfanepé anhoiaeraslueen dTwe by gspace S which
peri pheral surface of the heating roller 566, and the.
expxnidd dtdmm contadedrdas 6fLbrtomardythe maiskgam 1Bnthereigting
around the coil guide plate 562 alternately in the
disbetioh 6f et lagendfelbbirobiadid nyagel bearifgemepneer. In this
excitation coil 561 is connected to a drive power
enYhiAR nt e BRGYWR)dtkIh 8 Guafaco $1i7ldxaendnfron: the tomtact area
variabl e frequency. Arranged outside of the excitation
61%°'tbw§§& B Bllp €t hird ! ird NNHeOidot49he BbBcfionmed the latent
senLcy IE rical shape froma ferromagnetic nateri al
such . as ferrjt j ' | | b |
elgetFo atip ilee r?}‘?sﬁ#éfé R e
excitation coil .561. | C el ;
s e
el.ectric power .i.s, suppli 0 e £XCi- [ kl..5
= Geckon c%g%eﬁn&rmghsr PRap a7 bHE DG HAR, B peown
~alternating magnetic field_ is.genera d.th .
inoFis 19mmife SALEAGIeXoh HHExid 1At Tegh o Bpiepsy (high

the heating roller 566 arranged_near .the excital,i
frizbion material) having a friction c%efﬁcient higher t ana hat 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 cleaning unit, while not shown in the drawing, comprises 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.

-Tmage Forming Apparatus of Cleaningless System-
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561 and surrounded by the excitation coil 561 is
preheated uniformy and efficiently by the eddy
we@oree®273 nduced therein. The recordi ng nmedi unPcI/JP2007/059138

whereon the toner inage T to be fixed is fornmed is

tranpperief 4 QchdifiabichabRosleseingoin dxhaipleef at dleaningless
fixing roller 580 and the pressurizing roller 590.

i [tHBYR Whichl {TRIAEIbHR e @si@dbd ger®Rei dimthe
1mégugg°{1’§§‘}ée§&?%rdﬁeﬁ?t by the fixing SEt Ees which i<
1heated .in a contact area W nmaking contact with the
clegRipg J% o 'er 566, by the heating roller 566 which is

heat ed 10 a, predeterm ne eqfper,
el ec ‘Foﬁ’égn ‘?’i gﬂ? n’aﬂﬁeﬂ%ﬂ #e I}Oﬁgé uuC%l%t Bégﬁ)&%ﬁrqggéort gram
conditiaon,_ the recording nediumS is insefte
seyyipgi afgtheclateph ef@&ﬂsﬁ%gw BRARENFAHE H‘%‘h%‘ rdﬁ%q@‘?n‘g’%g a
and the pressurizing roller 590, The _recor.(f*li di um
bresh cherging devies sHYIRE §5ith OB CHATROE PP @g%HEP%‘ieé an
contact with the surface of the fixing belt 567 which
expussrel desigacierviigy asi an HROFUr$: Kbt §8’|1 glenstes (7 processor
fixing roller 580 and the pressurizing roller 590, and
seieingr s tisd debélbpirpnesity G40hdemitppiangaper faedar gassefte, 650
that the toner image T is fixed on the recording

demBidinrSidhaankherimcantt agl PatinotesSt e cogd irgemiedinem.
image T fixed thereon passes between the fixing roller

580 3{14,115 fa:feaqalﬁﬁgﬁelgé iiﬁiag@ foPlies apPAratseptiatetbriveomining

the fixing belt 567 and is transported to the tray

ST 3 SRR p Al et
o568 00 T, Rl SIS ARS8 k3001 e
DUV BESB5d. BRSLEE GRICAOAL BAhaL b P Hophyeetor
drﬁggmgngzigitggglgﬁﬁi 1 &geg(i)\;(eirgg buyn{ﬁe e Ea. i%ibl}%sﬁ (fniozc( isﬂgwn)
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
image forming.

The expression that the developing unit 604 serves also as the
cleaning unit means a method of recovering a small amount of toner left
on the photoconductor drum 1 after transfer by development bias
(difference between the DC voltage applied to the developing agent

carrier 631 and the surface potential of the photoconductor drum 1).

In the cleaningless image forming apparatus in which the
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the fixing nmenber, a pressurizing roller 530 arranged
in contact therewith and an el ectromagneti c i nducti on
wheay/13203 ce 540 which heats the fixing roll erpGROP2ITAHNSI138
the pressurizing roller fromthe outside. The fixing
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<Othey Bipngnd @thieoAJMt>The el ect ronagneti c i nduction

heat source 540 is arranged in the vicinity of the

fi Xi THe dethereib@@tanik 4 keepof ssmovizigithe elecostdic chagge

heats the heat generating |layer 523 and the heat

b %‘éﬁﬁ#f | RoIdcRYeEInE3BidkyR] €lad latmgndeitrostaticcirage bearing
yt € 1;ﬂ)’(g‘:ng devi%g%shown in Fig. 12, the fixing roller

t A rFiel! it 1934 dackaping eaiitd
meunl?‘?lgrggﬂdyéaglnlgé gﬁ?ﬁ%@ﬁt I 31; 1by the@gl ectr oﬂr?iagneti c

bRy OnoF sl o s can b
R
pugllqgsaqgiagg r}gr&ge pasi ﬁ & garlpefblgfo S{;’Bi’y'lﬂg 4 '&%cﬁé?&%g't%& ®"the
latent electrostatic image bearing member, and includes, for example, a
decharging lamp.

The recycling step is a step of recycling the electrophotographic
toner which has been recovered in the cleaning step to the developing unit,
and can be preferably carried out by a recycling unit. The recycling unit
is not specifically limited and- 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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electrostatic image bearing member, which can be
carried out preferably by the cleaning unit. As the

waelewelizgarhg unit has a devel opi ng agent carri ePCTd2067/059138
makes contact with the surface of the | atent

Iﬁhgéwoeﬁhﬁgwppme@s heaThitgeEskeingsMeahodo devel op

the latent el'ectrostatic inmage fornmed on the | atent

e' eciy eﬁ&b%tdhﬁ]lehm@mﬁa@ahbﬂa gzctnz:e%aga fendife regiodusy the

toner on th atent électros i c i mage bearing menber

imal ﬁ,:)f%f&\{ﬁ%eagjé)agpﬁué 8f £iM és%‘}ltbrﬁ%taﬁglbﬁ x’vﬂP%%bié‘rd'eﬁ&*lbed

I eaned VVI out provi cl eani ng

. cl ea T

lfﬁﬁ e?kne@gfe rkylrf‘ ity s Tt PR L*‘ér%%%?%?) s@l@%%%lwe% in
rom known

Figs 17 COWRIReH % ROt h%gt#gme £ e %?%ﬁaes?‘%bs"i’%ent

on the | atent eI ectrostatic ge bear nber.
eleqtrostatic, image bearipgane ﬁ’eﬂ agg}}%r%lﬁ%a% rservmg as the

el ectrostatic brush cleaner, magnetic roller cleaner
chalrgiang nyith|exposuby Goheariesatrd byr an@FPOFEEn éﬁVICArﬁ%&mg as
these cleaners, it is particularly preferable to
then@kmsdrheunitew|mgcdslsa:dé0/vlsenhngaas tthghdeveleping unit, an
renovi ng capability and i s conmpact and i nexpensive.
inférhbdEiatd tadasfol mbenlires0 agclehailsz Mydd s sexrmdgf apihe
ur et hanerubber, silicone rubber, fluororubber,

AEBEARR RS T 4 BRERaRfin bR ?M O ervibp @k thanieolavdinghnit.
uret ane rubber is particularly preferable. Fig. 13 is

ejgﬂl@{ﬂ%gm\édgﬁ‘ﬁeocfraﬁsﬁﬁ? rnﬁélﬁﬂeﬁ 5048 dnd fRBEFLIt dbSigned to
615 tween the cleaning blade 613 and the | atent

beglljz_)%(: %ége fgla{ Oﬁdirggt[qgn Eﬁ@l gﬁe%rrom% HeS PG PG ce

er I'ng surface 6l7 separated from

rolfiFe ¥ len i BEirh it dolo e dieds SRt LR AL Soflers 51
seli'vgé ra gg] :;sn a{ hcsans? efa'l tllng roller which is capable of applying a
predetermined bias (primary transfer bias) to the intermediate transfer
member 50. Arranged in the vicinity of the intermediate transfer
member 50 is an intermediate transfer member cleaning 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
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direction of the latent electrostatic inage bearing

menber. In this enbodi nent, the toner bl ocking surface
we07exends fromthe contact area 615 toward PEEJP2007/059138

upstreamin the rotating direction of the |atent

rotgﬁﬁgtdﬁ?é&?&d iHPERePRRiaRE tFRETeF nfsmb&iab0space S has

cute angle. The toner bl ocking surface 617 has a

CoMES BREh B P S e acc e Sharie e

| ade 613 as shown in",

de%ggiﬂé%gem?:aﬁlgl?aitr,?agppa%ktde 10&)%%; ;u%ﬁif, 25REY YelBw &evelopir}ﬁ

rar st wats (hidh Lon mat'e aving a friction
( i cien i gher. than tha f the cl ' =3 ~
g, gh@algﬁg% PGP Hil s aftyetigimit 50
' i amond- | i ke carbop), . al.t hough thejhi firikct ion
wheeh er4 aranzedciEoLm thedlavsiies Phiet ko RS
is provided on the toner blocking surface 17 :over an
unitr 48K whinghrishees dﬁmlopﬁhﬁzﬁgft%@@?%e&ﬁ%’ 1 aé"elopmg agent
phot oconduct or drum 1. The cleaning unit, while not .
feeslhagvrollar WBK dndwh ntpveluping iroler d4koneFhe geblowr Jevelring
whi ch recovers the residual toner that has been
unSCAFYeEmiptriddiea deeealophgs biemecorsainer 42¥er deweloparg agent

coil which transports the residual toner recovered by

feddifig rBNEF ABTCAYE hYdetaMshihg rellee il allhenmagenia developing
-1 mage Form ng Apparatus of C eaningless SystenFig. 14

uniS45VG EbEa \HeQW b BEn PEbrits e £2Mf aaleveloping agent
Cfeanlng Ss 1 mage #%Fﬁgﬁg apparatus in ahich tﬁ; 8 as

fo 1V§| OPINA 3t End! £ YeSBlopEse Fo11EP LN €aMhadcyHH devéloping
b t denot R

Se%én%, as .?hgulrre[ :}n . el & %{l;s&égr;?ﬁpﬂhm ogogﬁ%wci)é dr um £
1uggconffz?§gsﬂ%2_;@E‘%&%gug céarglﬁa evl ce servi%%aggn
feeding roller 43 ana agde%%hgﬁing%gllgxe Qfgbes TH developing belt 41 is
an endless belt, which is stretched over plural belt rollers so as to be
capable of running thereon, and a part of which makes contact with 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 latent 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
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exposure device serving as an exposure unit, 604

denotes a processor serving as the devel oping unit,
wWG24®7dzn0t es a paper feeder cassette, 650 denoP@BJIJR2007/059138

roller transferring unit and P denotes the recording

torf@%qlaftrﬂn {1 1080 £ LRREYOREAISS Smh B BBa iRk TnBm RPN Blresnoved
the toner remaining after transfer on the surface of

by: E}ge pﬁ&%rélﬁgl%n S)E&&@_r 66\r ﬁgi\h/ﬂe | Shd N EGric0 chB@gdOsmh t tlen 1atent

con argi ng Ice 620 which is In contact
i th, the. photoco -1, A
clegot Bt BRaLLE ap et D i onf¥ rAPyRH Byttt
recovered by the magnetic brush (not shown) of the
kugpﬁgh chargi ng nenber 621 which is in contact with the
phot oconductor drum 1. ,The toner. once .recovered i s
di scAapthar %}ghpgl‘—'e?% of HEDIIRFRRE dhe image forming method
phot oconductor drum 1, and is _finally recover % by a
of tle @repimginygaionchy therimge f%’g&?ﬁéﬂ’%" ug Iﬁ’g he’present
devel opi ng agent in the processor 604, while the .
inphtiar evitlunowr belrdesetibed wibdrafepancet fo, &lig. 16+ Thgganage
form ng. The expression that the devel oping unit 604
forlseineesppdetuad 00 whostreamFigy 16nhas aganstitutien sbniler to that
recovering a small anount of toner left on the
of PhO L RGRRAUFhd g @pgméuﬁsf 160 shownsiheFigoyl 5l exeemipforrihe fact
bias (difference between the DC voltage applied to the

' rgd Rk faeat pareot ofith
thgf\{%gggﬁgpﬁ%eﬁélt% 54:9in$ 34 thedldveRopits fageat pairst ofithe

oconductor druml). In the cleaningless

imisa%,%gt%r&l?ﬁg]g%g g@?ﬂ%‘r gf)é)' ShioRmMH Figt {wde et gRobIedNahd that

Ves a ‘eaning unit, the toner remaining
affer,transfer is.r.ec r b
th?sgff“fgd dPYelPRIng || sgq%%%t etglp(?e %glﬁng.w%gﬁg% elggiﬂt:@{w’ the

waste toner s elimnated and the_ appar iS. -
magerta, 4gv pmgemg] ) r@gaaﬁ){f Fyan (g Vegﬁ.g%ﬁzlge?l,nlt 45C are
ar:fggéégéb E{rg\éﬁg I&gg)%)ioég g%éggg ltﬁe ?gf\;/e% teellg&rc\;\éttatgicr i% aagr"edbéé)ring

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 implementing 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 comprises 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
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remar kabl e reduction in size of the imge form ng

apparatus. <Qther Step and Qther Unit> The decharging
wer@p/12x7h step of renoving the el ectrostatic PECEIRPOOTNFI138

appl ying a decharging bias to the |atent electrostatic

ha{biﬁgggl dd: o BRARRE . balBchigangbe & eherbkyr ¢herdofd The
argl ng unit. The decharging unit is not

mt?fr’lglgnh{( A6 %Ua %élﬁﬂeﬁgd S atrOehBRRNEP rs’u?b@ftyrcﬂfélrg axeds

nowWN arging devices according to the

poses, as Ion S bl ;
anﬁi@wgrags ngt‘}"%ﬁ% Bt I?i“s%a%"ﬁel%ct PgEp YR iGnity of the
earin
SURRMH | éﬁrﬁm H{&gl %%b?p%e 'ﬂc m%s@ﬂ)eer f,l%amr]gg unit 17
recyc |ng the el ectro hoto I.C tone
whieh sempres the %‘fﬁf‘é‘i eﬁér 381%18‘0%%6 % %S?% unl%?Iper
and can be preferably carried out (g ecyclin rci'fr
50.ThA teeclen dayeloning PBithH0 sppEewde M’lg,wfl 1%@%8“‘3#8 om
i ncludes, for exanple, a known transportation u E{
fou’fh&nagmtfoxmin@gnmselﬁ ifer seHowp cyancemngest iang f?é’ colors
st eps descri bed above, and can be preferabl carrled
ar@itigedy i faidenel dppugingi dachTieheoriloog| they dirgations ofothe
specifically limted and can be appropriately sel ected

intREARVATh 1ROt e strerRUIRASES valsichoisgstastchiedi scroapabé eupport
controlling the operations of the units descri bed

rol?&o\iq’ aﬂﬁdtﬁ@ “sluﬁgﬁfb rbR&r PRNMARran@edi e the sriniey o’ the
nmput er. - | nage orm ng Appar at us and | mage Form ng

BRI Rl P AR e amang o
T R I i ] g
developing unit 120 is a secondary transferring unit 22. In the
secondary transferring unit 22, a secondary transfer belt 24 which is an
endless belt is stretched over a pair of rollers 23, so that the recording
medium carried on the secondary transfer belt 24 and the intermediate
transfer member 50 can make contact with each other. Arranged 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 scanner 300 by opening the
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Fig. 15 conprises a photoconductor drum 10 serving as

the latent electrostatic i nmage bearing nenber, a
webargeng rol l er 20 serving as the chargi ng unP@€T/JP2007/059138

exposure 30 generated by an exposure device serving as

autgﬁﬁa ROSHLE Y Mddind dBviee e®®aind thee thé agt@natibelocument
eveloping unit, an internedi ate transfer nenber 50, a

fee(g{éleéig%‘g?%gb?g%ﬁ)%agrvi ng as the cleaning unit and a

serving as the decharging unit. The

os Ie\gﬁlggll ﬁtbee Sééﬁgg/vg%Fh "(‘BHPF‘S%S I)i 2 pFebd] €88 seghher 300

des eint rection 1 ndicated by
an arrow in.the dr.aw by .t hr | L er. [
opREDER Lt rerbABn. PTG Sore chrHaed ol { B gp A
serves also as a transfer bias roller, which is ca
afigx thoprigingl dopreast S g BRasPpHEt-Eny” thes ufiape Bl
bias) to the intermedi ate transfer nber  50. .Arranged
32iin care vheigrigipabidocnment: Wakewitat heapdtaraie rf{?é’P t
Is an internedi ate transfer nenber cleaning bl ade 90,
feedint deticandileorrvithediagelyiin casedhgceriginad spsument gyat set
as the transferring unit which is capable of applying.
on @ahblonsier glhisas? orThematissf Bght Mprosdeohight gourcansfanplied
the visualized image (toner inmage) to the recording
by TREIfR 5rridss 3BocHI1G LR Dight hefloatedr ore thapeigingnddamment
menber 50 is a corona charging device 58 for applying

sufhes it iR rebald8nt £ hiltor bf Uk gedntnageidger B dtemshitted
Internedi ate transfer nmenber 50, |ocated between the

R Gl B 3 A P e 0 o
o5 oo 55O SR Byl et
ST ek S L SHTEEA PR Gl 50, 1,
22& g{‘i@éﬁfﬁg@%&%ﬁﬁr (iaaegh’ of31 t]?ela %fa{(ckq ey\éﬁlogv? inrfzggelﬂ%yand
cyan colors is sent to the corresponding image forming units 18 (black
image 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 unit, the yellow image forming unit, the magenta
image forming unit and the cyan image forming unit) of the tandem
developing unit 120 comprise, 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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unit 45Y, a magenta devel oping unit 45M and a cyan
devel oping /tnit 45C which are arranged around the
walewelizprhg belt 41. The bl ack devel opi ng uni t P@ABKP2007/059138
conpri ses a devel opi ng agent container 42K, a

fordl%’ﬁ%ﬂﬁl Qh A the ¢skiend eladtieitasisKntyd beadivg nopnber 10,
I er e yel |l ow devel opi ng unit 45Y conprises a

n 2% diatslevieinFing 18yehe latent
th(? Ib%gfe:‘gﬁfﬁrér%%%ﬁaﬁgé%&ggéef%& ng FIglll erlrgg4Y Thea1 -

elegglg’ 5t 5% R Gll%a i Hiet‘%@ﬁ’%%?‘% @3’2 niﬁcfgﬁdéﬁ‘?ﬁ“g' O aase
43M 4
informa } aE gﬁ.\é fxiegggc%gv e 89}&% Mocddio Cé’f‘ QHEN &l the

dpl g agen contal ner 42
developln agent feedi roII r 43C a p
Lateah el Cateat i h e, SPBTE B Selr Shhors GsaRdraet %ﬁ%?nta
which is stretched over plural,_ belt rs. so as,.to
toner, capaitionesand, hlackds OPﬁ& 3 fogms f:llepgqfiero‘P“%ﬁscfﬁom the
makes contact with the |atent electrostatic |na%§ ;
refpmtivegcalenbarersoa transfer chaegjastdsviet g2 o Hiads riggthe

shown in Fig. 15, the charging roller 20 first charges
oﬁmmhgé@cmmumtmxemmn@tmﬁ@r meynbarb® qpelearing device
devi ce (not shown) applies imgew se exposure 30 on
63 hadphodeehaia odevdteind4 0sé casf dbnbe degtebie of forming the
el ectrostatic i mage. The | atent el ectrostatic inage

mf)ﬂ&d}ﬁ'@nﬁhﬁgé‘eﬂm&cﬁﬂﬁg@ tyelor iadd) rageebacinoyedamy cyan

suppl y| ng toner fromthe processor 40 to forma

' hABSR dfSther @Rpbetivedolons.0 Th
111*:#%5 ? ellrdirrg Sgttggtel %dng?flgﬂrf& gr 50 by a§vol tag(()e °

lied f f n r
R T

e recor i ng medium 9
TSR YRR B, A T i
tra3£%e§°£§;&%f%§v%a¢¢stss SRR BRSPS ERP . 15
anecll elcé’résc t(]?_lgalrﬂg %kolnm;gee flcn?xtngat on the latent electrostatic image
bearing member for black 10K, yellow image 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,
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el ectrostatic image bearing menber 10 is once renoved
by the dechar ging lamp 70. Another enbodi ment of

Wo eprezent i ng the image fornming method of the PCEIEA07/059138
invention by the inage formng apparatus of the

whilb %%ﬁ@inéi BNERbEHAINY Mediaw RehiekS€ sepachted tdnerley enerigea
to Fg. 16. The inage form ng apparatus 100 shown in

sep@rg’ciné(srmec‘r 3 A3005td Ut QarS tdBd daskRed het6, ofhd hecording
i mage=f orm ng apparatus 100 shown in %:I g. 15, except

meﬁﬁrbmgg%g‘;g%ﬁgé& }gembet&%\éﬁbmtpﬁ% bshdr 447 S8t bR foed

appar at us.JbgO hown j(r:]ar:r ?rJI% i eB| rr;g}gﬁvf %ég EE}Q; .
T e
i AR AL A
plagedrameg m@m;lélﬂ faerd temd SHals c@}gﬁel{]e;ir %&S%&%ﬁﬁ%?ﬁ]lgﬁ%ép@rgﬁeed

effect. In Fig. 16, conponents identical w t&%ﬁfeebeing

rolkiroiM2,i andiig putSinde @ tevtad ddamarhicedePaHage
nuneral s. -Tandem Type | mage Form ng Apparatus and
sepdraged bae byragndvey hodparaisnpeollenbd dindeistbrefight into contact
i mpl enenting the inmage form ng nethod of the present
witlMentd 98t Jolletrh® domge stopm Wghdephe aesist fllertdd is usually
present invention will now be described with reference

us&ﬁ WHi% béifre FRdRAIRNMNhY IR LseD & Hily being lippeat &t osder to
shown in Fig. 17 is a tandemtype color inmage form ng

reipPd r;?%ﬁ‘a' ddbe LARHRRN fBR) ERE HechFEAe mediimyg The resist
apparatus

bt e e A ot ol
bk i TP HE v
o i T T Pl e B BP0
recording medium is supplied to between the intermediate transfer
member 50 and the secondary transferring 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 cleaning 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 so

that the recording medium is discharged by the discharge roller 56 and
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intermedi ate transfer nmenber 50 is stretched over

support rollers 14, 15 and 16 so as to nove cl ockw se
WO p0o7i1ge2737. Arranged in the vicinity of the sPQED@IrA07/059138

roller 15 is an internedi ate transfer nmenber cl eaning

stadRbd dd dal/"gﬂtag}ltrr g1RUGSed Reay o5, dUusltelRargvellyl @bt Passage is

i nterme ransfer menber 50. A tandem devel opi ng

seﬁgﬁtig%l el}jf ghja .Ssegé'cggxl el g?):t Sihs, f’rgi‘ sddor it dRid Hturned

Frmng units 1 or yel ., cyan, mnagenta and
bl | . dg ' 4
ovel B gHprEvar HEg: forcor s ol i b oo o tyaid Bosition
nmber 50 which is stret d t
gty anBeTh B FRaRS Folrbied S1étnona e ek BRab: biterflpe

of the tandem devel opi ng uni 0.is an ex re
meddying defare b@m@q@@ahwge%h’av §£16 bzl%cfh*’trﬁé ’ioﬁteg ?ﬁ%’f‘@\tséad‘ed
transfer nmenber 50 opposite to the tandem devel opi ng
onmpapMSClsaleges@@Urﬂgry transferring unit 22. In the
secondary transferring unit 22, a secondary transfer
<Toabi Cohtadmech i s an endless belt is stretched over a
pair of rollers 23, so that the recordi ng nedi um
car r Aagnen cbheriset coiiys tharsh ¢he bahér Gridevelopér
intermedi ate transfer nmenber 50 can nmake contact wth
eachmobh@mtaNerasaest dpecifhallyi Kindiddyand chhebes apprupariately
transferring unit 22 is a fixing device 25. Arranged
sele'@iaé(f' E(‘O\ﬁ;l Uity Bhididers aaansfrdblfniatRides) foruekdmple, a
and the fixing device 25 is an inverting device 28

co%\‘Fa{i?lg%' Eg{r]lgﬁs%g% o r 6 iﬂépgoﬁ? hHm EQ{S the purpose

1] es on both sides of the recording

diym_ The formtion of a full- | .
Copy)Tiss i, cRETE et iss ari PR SEIBRE PR Shniaiger

described. First, .an.original ;docunent_is set
bodgic A nbot (RGEISETOHIRHET AARA T ¢ 0% CRIRE e Ry elpcted
devi ce

according 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 the toner COntainer body is not specifically 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
chloride resin, polyacrylic acid, a polycarbonate resin, an ABS resin and a
polyacetal resin are particularly preferable.

The toner container is easily stored and transported and is

excellent in handling properties, and also can be preferably used to refill
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(ADF) 400, or on a contact glass 32 of the scanner 300
by openi ng theautonmati c docunent feedi ng device 400
w@ea7tkeem t he aut omati ¢ docunment feedi ng devi CRCHORR007%059138
cl osed. When the start switch (not shown) is pressed,

thés. BneICRY '&%Eaé%lg RREARRsARGIR pidcels eaftridgeoB 3harthage

econd carriage 34 start t o run, after the original
docunment bean Pord&eiqnt o the contact gl ass
forﬁngr?p@aagga?%e on%{e%gﬁ ocument was set on the

aut ompti c. dogument feedi ng device 400, or imediately
(Progess, grt(rhcggegri gi nal docunent was set on the contact

glass,  32. Then the i fromthe Light s ' .
appl TBe PEgcessELaptrdge g’z&w 2Jes Wle?q mflhcé%%ﬁ%gﬁ%ssat least
reflected on the origi gal .document surface is . nit
a latenbcaleetrestaicnimage BeafRg W ' A i%gievfi?Plng u
transmtted through a focusi ngql_ens 35 and i.s ret%ei v%d
cobfigaredetalideyelopns datas, elestrostatic sogge Jorgedapn the latent
docunent (the color inmage) is read to generate inage.
cldopfoatamit iinmgef behriok, mesthawwivthage anerate) fexmna cappalized
The i mage i nformation of each of the black, yellow,
imARgetha odesy aarteid gy beirg setdchabl¢ Heomoanewpazri ifpreing
i mge formng units 18 (black inage formng unit,
api)%kéﬁi@ BOWRY A O FiEtREr @oidprideegrhtn unitsy eviichmregoptionally
nd cyan i'mage formng unit) of the tandem devel oping
setdtda ]ai ogﬁaw@,t sufRehs | Madfsehis himMEkany8kpeding unit, a
magenta and cyan colors are forned in the respective
i e.form. ' ' LRG Wakts 18 (the
tr?ﬁln%%ﬁrm%élél é{]f% o@%hﬁgl%ﬁgt& éﬁgq%;{gpﬁg%lv %mage form ng
unit, the magenta. inmage for e bl e : t
i magd PeoFAREA FOATSS 3? (i‘?ffﬁsceE {"ggg%érg“g%s&g%q n@gccﬁlﬁﬁ%glaz%en ’
comprise, as. shown i.n Fi .18, the,latent_ . :
and] G8ER oSkt BT RadesiBe SPT I e AOO DTS deg obteined by
el ectrostatic inage beafing r for black 10K .
condenstien aolymeretion phge B@gggﬁﬁoﬂ?@ﬁﬂs}lgfa& Febdpgxylic
10y, : : :
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 develéping unit comprises at least a developer container
containing 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 comprise a layer thickness controlling
member fro controlling the thickness of the toner layer to be supported on
the developer bearing member.

Specifically, either "a one-component developing unit or a

two-component developing unit explained in the image forming apparatus
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| atent electrostatic image bearing nenber for nmagenta
10M and | atent el ectrostatic i nmage bearing nenber for
weyan112@ , a chargi ng devi ce 160for uniform ypchargimgo13s
the latent electrostatic i mge bearing nmenber 10, the

an%g}&fgﬁfﬁrﬂ%g aftHbil ehnivegrEadlyadedt es (L in Fig.

e latent electrostatic inmage bearing nenber of

eachacqho fchafgighflggl&ﬁe, e ERSOiARRIE, thertiRhdferriak diie, the

respective co a processor 61 which devel ops the

clele.glﬁgh :Rﬁ% %]iltg; ﬁ% %%hﬁ%igﬁ?geuﬂﬁ! Be (A6 & UnSts HONSO8e in the

hmagen ner,’ cyan toner and bl ack
toner) and forns the taoner | s hr ' d

abg OGN EAE: FATUPE SRRATR Sl KhPfosh ERRF kbltere
transferring the toner inmages onto the internediate

andrugedf er menber 50, a cl eani ng device 63 and a

dechargi ng device 64, so as to _be capable of formn .
t he Iﬁa?ﬂa@ns@h@ ¢w&§é§cle§rlacquv g arings g\%ﬁ?&g‘@?&gﬁphm
magenta i mage and cyan i mage) according to the Lnage
imiagé oforatingnappatatesesesfresinies cand myinters Wil khe npgpeess
yel | ow i nage, magenta inmage and cyan i mage are .
caBi@elent nd 11y isr pastfieulaely Euefarable te adethebablynpgovide the
internedi ate transfer nenber 50 which is driven to run

im2e HEmEMPRPPAratok lof the Pescitt imventién. as the bl ack
i mage forned on the |atent electrostatic i nage bearing

Menbefe bl #Heaploct Mcan@hid @vindbrperdtos,nfoll exanple, a latent

| atent electrostatic inmage bearing nenber for yellow

eldctlost ARG T eib%ngggxg QewRskor0 T H8d kRdiaaks 8lchakEa @it 02,

i frage” beari ng for nmagenta 10M and cyan i nage

o A0 I 20 o, o i o7
o o ARG 5 1R R 39° g e 19
th;%g@?xglyln(%h grilozt%g e?:S'oSﬁrei g;ra%% e tpro%{]ric’gf 1e1{11rtea(1jn(f ‘ibg 'denotes a
recording medium, respectively.

Next, an image forming process by a process cartridge shown in
Fig. 19 is illustrated. While a latent electrostatic 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 upon 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 image is transferred onto a
recording medium 105 by a transferring unit 108 and then printed out.
After transfer of the image, the surface of the latent electrostatic image

bearing member is cleaned by a cleaning unit 107 and decharging is

performed by a decharging unit (not shown), and then the above
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In the paper feeding table 200, one of the paper feed
rollers 142 is selectively driven to rotate so as to
wo ewd/122e3 r ecor di ng medi um from one of the papPCT/iE2007/059138
cassettes provided in nmultiple stages in a paper bank

operatiois! epeafill Agnibhe recording nedi um which is
separated one by one by a separating roller 145 into a
paper feed passage 146, the recordi ng nedi um bei ng
gui ded by the transportation roller 147 into a paper

E feeﬂ assage 148 within the copyi ng device 150 and
X3 ﬁt into contact with a resist roller 49 so as to

t Al t lvel th ' j :
anogFanistes of Byt sfesetSuERRRH B PR M B AR Bhtehe
Drqso AgBCB RS O TORU o DL MECBYE GROLRy: oiiiples.

separating roller 52 and is byou into gontact with.
Nabon fowiroplos hhbrpars (o meanse poFBS) by CHLCTeaewise

roller 49 is usually used while being grounded, it nmay
indieatesled whil e being biased in order to renbve paper

dust generated fromthe recording medium The resist |

rol | &5 tKO followlrig/EratmplenantdCaompayateve Baamnlesn safteping

the transferred col or image synthesi zed on the

poirt 6f PBHiesicr #dsafls “glasarirhacitidh tampeimsture HE'g) of polyasger
mediumis supplied to between the internedi ate

re%&,ﬂ@g‘oﬁenﬁ'ﬁg‘%{mm RBFh™t Fecid 8e0nglaf Yolyeataf @sin agduwosin”,
. Then the synthesi zed color inmage (transferred

“h{cn%o R E’)ioje%ﬁif eb&i9d. Yot SEC R amylecular weight

ransferring u 2 onto the recording medi um

comt 2)31%31]% ! ﬂrtﬁé %ﬂlﬂoi&%&? g%z?%}gﬂa{)pSOG Sk s’ MEGP valud BErosin”

toner on the

internmedi ate trapsfer nmepber. 50 akt ring»t
andrgeRree AlomHEInEyPheo] HOBPhoWI St ARFERE Aty Were

cl eani ng devj ﬁe 17. The recordi ng nedi um having the
megguyed; ndge BBPWENE A red and formed thereon is

transported by the secqndar¥) transferring unit 22
<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, at
which a half amount of the sample was flowed out, was taken as a
softening point.
<Measurement of Glass Transition Temperature (Tg) of Polyester Resin>

Using a differential scanning calorimeter (manufactured by Seiko

Electronic Industry Co., Ltd.,, DSC210), 0.01 g to 0.02 g of each
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to the fixing device 25, so that the synthesized col or
i mge (transferred color image) is fixed on the

wo ewonzii2ny nedi um by heat and pressure in the PCRITRG07/059138
device 25. Then the passage is selected by a sel ector

polﬂaéﬁ@!gﬁﬁas%& Bihaty bhEn' £6 ar ShApleTREldHeighall & har gRtniyum

ischarge roller 56 andstacked on a paper

palg.iels gg?trgg € %1%5@%‘155 {o 2bb®E hahbVehnplbheoflags #tfini $he same

sel ector claw 55 7so that the recording
terBRr ST g0 PHE A SR Ee Tt nt Ballie el HP et sthefREated
at AoGRERA BB FESHE FOtech i o B HePEE Rifplfature at
IRCHCRE LR SRR AT A

the toner or devel goper. The container is not
loveprethdn cal pydothermee mawineum Beak jprmsratire ynda Lapagpt
from known containers and preferably includes, for
linexhopting samasithaim slopednpm; & irisgna slapseat apealaito arrasdater
and a cap. The size, shape, structure and naterial of
walshakeansy a gbnkarmesitiondynaperatate.speci fical ly linited
and can be appropriately selected according to the

<MRYRFERTnR SofiehiexRophts; the shape is preferably a
cylindrical shape, and particularly preferably a shape

(1) "PWU SRR Sfahpleegul arity is formed on the internal
peri phery and the toner as the content can be m grated

Lo the SLde,alindr sl SehelOsn B ARk 8L 390 RE' boRror In

_ e Spira as a bellow function. The
s SSErA AL i 08500 3l e 5o Smpant o o
e R RSSO s cone
for one hour and then ground by a coffee mill (National MK-61M) 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 amount 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
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pol yet hyl ene resin, a polypropylene resin, a

pol ystyrene resin, a polyvinyl chloride resin,
w@eioyazgd i ¢ acid, a pol ycarbonate resin, an ABI/IES01059138

and a polyacetal resin are particularly preferable.

megggré&!”ern Cni%l% ahhehly 2 %ii’éa{sldyﬁﬁé odeerd) th trhatsipeolvedt of

I's excellent in handling properties, and al so can

e pref E i |
R LR BRY AEUTROVNG gha9glac Sk antaltivent

of %%:t{)nlg? %&3&%%%&%@0%0&6&%1@{&& enf:q '(g??ﬂt%[%ﬁé Poiof) Process

OCeéss cartridge e present

i nvent.i co iises at, least: a latent electrostatic
<E$%%@%Ykﬁ§iqeﬁg&%&Wﬁ%P¥ ﬁﬂeﬁ devel opi ng unit confi gured

to develop a |l atent electrostatic,.i forned ;0 he; -

| at eAthydrezy W@?Ieeawaé measywe @&F?HHH%&&EBP %rfﬂr?daf'%ﬁt&heéir m

to forma visualized i mage, the process cartridge
JIHEMYOdet achabl e from an i mage formi ng apparatus body;

and further conprises other units, which are .
<Coptéwinaf Lywshobetudar Sfnighp ComponentshavingsMaleenlargWeight

unit, an exposing unit, a transferring unit, a
of b@anileg>unit and a decharging unit. The toner

contains at |east a binder resin and a coloring agent,

and pisiecilae weRMerdisashitioanyas nacaspeldybytgel persigntion

obt ai ned by condensati on pol yneri zation of an al coho

&Hagc;’g% n@GPCELariRyy lthCcadahs of ymRaAnsslieseibaisad tdnder
Chfne; a%rgﬁ?% a%id nodi fi ed r%sin. As the polyester
redi&S 10 mi 18 188 y?%ﬁﬁ?a?ﬁ Sad 3484 andt Baler SUBRiAL AR B ball

T'he “above i mage” form ng apparatus and i mage form ng

net hod gan be used Th i ' ' tBtouch
e e iy PRl sAEodBEEL SRe LR baBRPALARS hioue

ner “containrng the t r
a fq{ﬁ(\)/regrggi%r ﬁﬁglq h%vgr%/ Slp%@g rsizbeec?ir ) rﬁ%“ﬁ@ﬁéo’%gﬂufactured by

Sumitomo Electric Industries, Litd.) to prepare a sample solution.

Tetrahydrofuran as an eluate was allowed to flow at a flow rate of
1 ml per minute and a column in a constant temperature bath at 40°C was
stabilized and, after injecting 100 pL of the sample solution, the
measurement was performed. “GMHLX + G3000HXL” (manufactured
by TOSOH CORPORATION) was used as an analytic column and a
calibration curve of a molecular weight was made using several kinds of
monodisperse polystyrenes (2.63 x 103, 2.06 x 104 1.02 x 10°
manufactured by TOSOH CORPORATION, and 2.10 X 108, 7.00 X 103,
5.04 x 104 manufactured by GL Sciences Inc.) as standard sample.

Next, the content of a low molecular \;eight component having a
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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supports and transports the toner or devel oper

contained in the devel oper container, and may further
w@eopneres a | ayer thickness controlling nmenberPdT/@P2007/059138

controlling the thickness of the toner |ayer to be

(& evel oper bearing nenber.
(re%tkfebgﬁire_ BdeNdbhetse

Ifically, either a one-conponent devel oping unit

<Méas%rkﬁféh%9if%fi“%1ued§ffﬁbﬁgwg unit explained in the
inmage 10

rmng appar at usand i mage form ng nethod can be

pref E.rlta%y({;ff §§g eﬁmﬁﬂe 1ﬁh?r %iu G Niihte [NGs PRI Into a

gnih, g uni e cleaning unit and the
[ it, .th [ t.h [
5o i G AR e o0 e
[ . u ) i S,pos
waioPaaRRI tpten P iaTiggcoBngsons B AR BT 1S Bl

form ng apparatuses, facsimles and printers with the.

pr océ&@%ﬁ?ﬁgi dg@?ehndﬁlﬂtom@tﬁarrﬂﬁé'@{nélfb%ﬁ p %&%’i‘%’@l goint

to detachably provide the inmage form ng apparatus of
testoe (ABBSMGKRnuwentifastured hyi M,%lIfI}FeCHrG@@@émé’aL'@d-? dge

i ncorporates, for exanple, a latent electrostatic

i maggehgrirhb@reterbarg 1i2: abtC/iminatees a charging unit

102, a developing unit 104, a transferring unit 108

and F&lieaninigiatiid tek@eragnge:al 468Copt i onal |y conpri ses
other units, as shown In Fig. 19. In Fig. 19, the

numengb,hi3n d8PRERE: exRRerhe by an exposing unit and
105 denotes a recordi ng nmedium respectively. Next, an

| j s - ihi 69k VRA)ddyT;
YO SH 07, RERRES B Mo RaPERT of atedit S Ao e
m%ﬁgge beari ng menber 101 rotates in the direction of
e

arrow, a |atent electrostatic inmage corresponding
Ezgatr g[gxeeﬁgg%eeed o!f %lg(ﬁﬁlcgtif)gro 1dos(i)H vtvpcg éxgéghe}ggrylfﬁogcid was

calculated by the following equation (1):

[Equation 2]
Degree of Modification with (Meth)acrylic acid = [(X; — Y)/(Xz - Y)] x 100

Equation (1)

where X; denotes a SP value of a (meth)acrylic acid modified rosin whose
modification degree is to be calculated, Xa denotes a saturated SP value of
a (meth)acrylic acid modified rosin obtained by reacting 1 mol of
(meth)acrylic acid Witia 1 mol of a rosin 1, and Y denotes a SP value of
rosin.

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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by a charging unit 102 and exposure 103 by an exposing
unit (not shown). The |l atent electrostatic imge thus

wo eoonaeB2rs devel oped by the devel opi ng unit 10BCHMROOT59138
resulting visualized inmage is transferred onto a

rdilng gest JoabSRuhyhyaldokals (bldcathriweighitd8 5811, and
Xl%lﬁce(% prlpnt%)g ogt. After yt&%ransfelr of the imge, the

o | 435I chABYE cARANARE by th
ol O LR ot satarind by o

echarging. i s rf a { N nit (not
fOngWM)e%ugﬁ]émf %\gﬁle{: ﬁjeﬂgvg%%égﬁe%mg)ﬁsgr gpleat (ed agai n.

Exanp] Exa s of the present invention will now be
(Sbé‘éig’@ﬁlr ,mﬁﬁ)&fhe present invention is not

specifically limted in scope to these Exanples. Note
'PuﬂﬁE&'@ﬁ%I(’@ OBHut "part(s)" neans "part(s) by nmass"

unl ess ot herwi se indicated._In the foll ow pg.Exanpl es.

and BoaphpeR mlevamiricsdistitlyng %lﬁﬁkge%lél?l?ﬁf{] %115%( a distilling

pol yester resin", "glass transition tenperature (Tg)
tubé, poéfies renderssirind ageteiarng000igef dtall gesim was gddgd,

val ue of polyester resin and rosin", "hydroxyl value
folddwed | e stisilladen nindéx ontlectd giresswenof e‘lcdql%a; taegadlect a

conponent having a nol ecul ar wei ght of 500 or |ess",

distSateabye1 S8 O @51 250 dis" defraetionl rHelidinafiei,on tdll rosin
rosin with (meth)acrylic acid" were nmeasured in the

sugge]lck;@dwgu?ﬁﬁ%fon EMaFsHea®Ys 8h 1Bgfirehsd goSai atd afrosin
yester Resin> Using Flow Tester (manufactured by

colég{:t%ggefs;br rcﬁ%%%%!r@ rr&l 1o 394D urikied Bbigach

-based binder resin as a sanple was extruded
B G A A e o

f01r'J |5us%%glr1dsv@1inliepahsgga itﬂgoggth 4 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 analyzed 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

Transfer line temperature: 200°C

Sample heat balance time: 30 minutes

Vial pressure gas: helium (FHe)

Vial pressure time: 0.3 minutes
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tenperature raising rate of 6C mn. A fall anount of
the plunger in Flow Tester to the tenperature was

webkertzxt7and the tenperature, at which a hal f BODIROI59138

the sample was flowed out, was taken as a softening

poi nf o P Lshento 0B MAmgesTransi ti on Tenperature
(Tg) o? 0 ster Resin> Using a differential scanning

L e o T
hpal t er - hased hi ' I
eac ﬁgagq?gp%%ﬁaﬁplgﬁger resin as a sanple was

wei g num pan. After heating to 200C, the

I |l ed f t { C
B¢ QR 4EHE rio e AR Y P BABREAEOUI 1Y (RCRE P g

tenperature raisin at f mn, and then the

t enpanalyjiecdinyy | be?‘i@@t‘?é%gjw&l Fﬁ’p an ext ension
line of a base ling at a tenperature |ower than an
endofCheripic h@lﬂmm@i[@eak tenperature and a tangent

i ne show ng a maxi num sl ope froma rising slope of a
peak Flow aopdriortsop wad/maken as a gl ass transition
tenperature. <Measurenent of Softening Point> (I)

Pr epghjatiion iofet Sampeeatiirey &10&Crosin was nelted on a
hot plate at 170C for 2 hours. In an opening state,

t he (RFRANVESEHRIBdrendss 2dePenvi ronment of a
tenperature of 25C and a relative humdity of 50% was

nat u RY: &8 fgqione hour and then ground by a
coffggjer%yﬁoﬁqﬁlb\lati oér?f}ll MK-61M for 10 seconds to obtain

a sa ki) urenment Using Fl ow Tester
(rran[%gigttr&%léd E)@?ghi madzu Cor poration, CFT-500D), 1 g
of eagh POl ¥l & aReqiRbALe 45°85(d nfth) 405G MRIE286T (15

min)

C. MS (mass spectrometry) (manufactured by Agilent Co., HP597 3)

Tonization method: EI (electron impact) method
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
. 0 Acid Molecular
He?xanom Pe‘n tanoic Benzaldehyde I;- 1 x 1 - value weight
acid acid exanol |pentylfuran [Softening (meKOH/g)|of one moll
point °C)
Unpurified |, o . 197 J0.6x 107 (0.6 x 107 18x107 |L1x 107 | 169 332
rosin ;zég
Purified 14 4. 107 Jo.2x 10" 0.2 x 107 1.4x 107 }0.7 x 10 : 166 338
rosin 75.1

<Measurement of SP Value of Acrylic Acid Modified Rosin using

Unpurified Rosin>
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extruded through a nozzle having a dianmeter of 1 mm
and a length of 1 mmby applying a |oad of 1.96 MPa
wo e@mz32pd unger whil e heating at a tenperat ur ePCHIFR00TH59138
rate of 6C/ mn. A fall amount of the plunger in Flow

Testgl 4t PobbSni SHRBASL BaReqHiphé@Withd dhsilling tube, a
tenperature, at which a half anount of the sanple was

refljif £ Qex AP LBKEYCRS S SAULRBINE APkApurRA dosin (SP

ester Resi'n and Rosin> According to the

ST U A e

a
1 xed I f I ' '
froRn 3 0"k S0 AU Tk B BT S & B £ e does

tol uene (acetone”tqlyene = 1 1 (volune rati : -
nok iyencasg | a2 QGE angﬁgaeyagf%%ct%(ﬁw ‘Aﬁ;‘r‘bf&%’@) b dpycboiline
neasured according to the nmethod defined in Jl %Z)O
poiGosulstancd weaw distiled| aff umieghted@&ﬁéwéﬁ%u%aeﬁs ﬁg a to
Mol ecul ar Wi ght of 500 or |ess> Ml ecul ar wei ght
obthigtan hotylizracidsnodifiedrrediny 48P palueeelitherresulting acrylic
chromat ography (GPC). First, to 30 ng of each
aciohyedited- basad thatder ar saturatad SP wilueeof amy dewrlig agid
was added and, after mixing using a ball mlIl for one
m&ﬁﬁbd roBPh siRleen 1€ G AP aFd¥dSros evaseTIVERC.by filtering

t rgugh a fiuororesin filter having a pore size of 2
< dmﬁ%ﬁé}& of TPRUFAGHUBEd VRYuSWI AericEAetd NModified Rosin
ndustries, Ltd.) to prepare a sanple solution

Tet ,ah - as an eluate was allowed to fl ow at
ushfg SR RISGE, n

{ enper at ur i p;er4rri nute and a col U@ in 'a 'const ant

i nj edP| eh;{’@Bg“}h""i?mte%gc\é@%p?'S&giéiﬂl?tﬁ?%ﬁ@tghdég'm%g tube, a
reflux condenser and a receiver, 338 g (1 mol) of a purified rosin (SP
value: 76.8°C) and 72 g (1 mol) of acrylic acid were added. After 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 value of the resulting acrylic
acid modified rosin, that is, a saturated SP value of an’ acrylic acid
modified rosin using an unpurified rosin 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 for
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nmeasur enent was perforned. "GVHLX + G3000HXL"

(manuf actured by TOSOH CORPORATI ON) was used as an
Wa@e@gei2e3 col umm and a calibration curve of a POI/ER007459138

wei ght was made usi ng several kinds of nonodi sperse

2 HgkyY ?h}ir(ﬁgﬁgaﬁ%n@?aééﬁéﬁgrmgd%d@r%ﬂuc&d PRescuk@of 5.3 kPa
manut act ured by TOSOH CORPCORATI ON, and 2. 10 x 1083,

to gpli%lq? Xyt %%%lg% %?51&1)( g%o%%ﬂiée@ RYERCAUT &d SiPYvETueSE SR 8sulting

as s Next, the content of a | ow

| ecular i ght ¢ i - .
sl ot o ERRART AR, Ba b s B on

.an area of .the responding region in a chart area
Wl@b?"a‘iy AR s ﬁ?(ir efractive index) detector.

<Measurenent _of SP Value of Rosin> 2.1 g of each
(S}ﬁﬁhﬁﬁ’é‘ Examplopl en state was poured into a

predeterm ned ring_and cooled to roomtenperature, and
-Sitbasis dRAwaligrid Modifisdlipindtier the fglpl ow ng

conditions according to JI'S B7410. Measuring device

Aut obati k) Livoduaetiibflasksofuippe hyigopsistilingfube, a reflux

(ASP- MK2, nmanufactured by MElI TECH Conpany, Ltd.g
col@smREaind @ Farebieng6)0sdes (18 @iol) ndteepukifed ragin (SP value:

initiation tenperature 40C Measuring solvent: glycerin

TeNERSWEORSH ef(oeaiteoDhciviid AdidakbmnaddedosAfteniidating
(Meth)acrylic acid> The degree of nodification of

TP P it o gt o
g . . gree of

2 RS GRHI A el M AR L deF it ock(pbssud 4158 kP
to obtain an acrylic acid modified rosin B. A SP value of the resulting
acrylic acid modified rosin B was 99.1°C and the degree of modification
with acrylic acid was 66.4. |

(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
2 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.

(Synthesis Example 5)

-Synthesis of Acrylic Acid Modified Rosin D-
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Equation (I) where Xi denotes a SP value of a

(meth)acrylic acid nodified rosin whose nodification
waelegrazs2is t o be cal cul ated, X2 denotes a sat upPGl/aro&R59138

value of a (nmeth)acrylic acid nodified rosin obtained

by fﬁP&ti?flg voLFRbt2é ﬂaggbg odl Wethas destillin tubeph reflux

a :03| n and Y denot es val ue of rosin. The
S rat P . '
cono%%ft%ﬁé a?ﬂ%%y%%ﬁ% TN () T AR ik RSP
va the,r t | [ Idqegd
valr(we-siﬁ-é*g)gcm LG 0 B YIOEE a8 oI OUIERS, Adter
ngy g Il IS i der that .1 . [ I
hea@ag%AQ%&_ wgz-%@@ow Shg S g aRalliohafag BPLBriRd =t
mol ecul ar wel s 56.1), dt I '
25Q1C formbhoyrs chngdiJﬁF%%@QH)nb‘@gg 8?%%%’3‘@3&1”%&%%?‘{08\&1’3% ng
equation- M I ight = (56 . [
of BanBh Go et AsHeiuM atodBei oLl AASGOVaS of the
volunetric distilling flask equi pped wth a_distilling
redultiag acnydicl acidc orvdéfied rosind Dh wascdil0drC andodegdegres of
tall rosin was added, followed by distillation under

mdBHusieen priek surdiohcill wRa100. col l ect a distillate at
195C to 250 C as a fraction. Hereinafter, a tall rosin

(Sptiicefd Bdan®18416ithi 10pdndN2ite 1@ferred to as an
unpurified rosin and a rosin collected as a fraction

'S%\gtlfe%{seéf BolybOted D el Winlde RelsB@8 1o #8nd 70fo #ach rosin
s ground n a coffee mll (National MK-61M for 5

seconds aélgghﬁa?:g%ﬂ)otn%hg UGhown S i€ VEabRY 4]0 a2 ca s lic acid

openi'ng srze o mm and then 0.5 g of ‘the rosin
o I AT g B, PSSR
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 polyester-based
binder resins 1 to 5 and 7 to 9 were synthesized.
(Synthesis Example 11)
-Synthesis of Polyester-based Binder Resin 6-

An alcohol component shown in Table 2, a carboxylic acid

component other than trimellitic anhydride, and an esterifying catalyst
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unpurified rosin and a purified rosin were analyzed in
the foll owi ng manner using a head space GC-MS net hod.

wab@7nzre ts are shown in Table 1. <Measuring PCT/JP2007/059138
Condi ti ons of Head Space GC-MS Method> A. Head Space

werd ia8Eed TR fAGker BluMed Fantnéiked AREE uifpeplveth a
tenperature 200C Loop tenperature- 200C Transfer

ni%ﬂoﬁg t‘iﬁ@%@]ﬁﬁﬁge L td0C Sagelvaidiest habance tdtifeer 3dnd a
m-Au eg ial pressure gas: helium (He) Vial pressure
time: 0.3 mnputeslo Lhgdag ting 00303 n i{bRO

thgﬁtﬁp?qlﬁlguﬁnﬁj rre%ﬁé_ O.%gnﬁéﬁédtﬂ% PFggnergétlﬂh Wegetiba fwas

m nut es | tron tine: 1 mnute

R R

Carrier: helium FLow conditions: 1 /mn .
ropieR SASPORRTERC] BBAPH Gt SIE St HE g After cooling
ressure: 34.2 kPa Injecti de: i ' i o
to1601C lranarie sk GRS 1B AR ROFS chydigeiguid the teriperiture

m n)-10C/ mi n-280C (15 nmin) C M gmass spectronetry)
wesreaisédto 3162C byengihawrs, Tad thepsby zpaction was performed at

910°C under 10 kPa until the temperature reaches a desired softening

point, and thus a polyester-based binder resin 6 was synthesized.

Table 2-1
Synthesis Example No.
6 7 8 9 10 11 12 13 14
Polyester-based binder resin No. 1 2 3 4 5 6 7 8 9
Alcohol BPA-PO* 2100 g |2100 g {2100 g |2975 g|2450 g12625 g 2205 ¢ |2100g {2100 ¢
component |BPA-EO* 487.5 g |487.5 ¢]487.5 g|— — — 877.5¢ |487.5g[487.5¢
Terephthalic acid 8715 ¢ 8715|8715 ¢|747¢ |415¢ [614.2¢|896.4¢ |871.5g|8715¢
Trimellitic anhydride |144g |144¢ |144g ([384¢g |19.2¢g |— 2496¢g |l144g (144 g
Fumaric acid — — — — — 348¢g |— — —
Unpurified rosin® — — — — — — — — 660 g
Carboxylic |Acrylic acid modified|
acid rosin A 603 g 402 ¢ |1809¢g|402g [442.2¢g
t - ; :
componen Acr'yhc acid modified| 603 g _ _ _ - — -
rosin B
Acr.yhc acid modified| _ 603g |- _ _ _ B _
rosin C
Acr'yhc acid modified| _ _ _ B " _ 603g |—
rosin D
Dibutyltin oxide — — — — — 20g 120g — —
Esterifying T@n(II') dioctanoate 20g |20g J20g (21g |— — - 20g  |20¢g
catalyst Titanium
diisopropylate — - — - 0g |- - — —
bistriethanolaminate
. .
Gontent (wi%) of rostn 373 373 |37.3 262 [so6 [295 |27.8 [37.3 [39.4
in carboxylic acid component
Acid value (mgKOH/g) 35 32 26 20 |25 18 8 33 26
Hydroxy! value (mgKOH/g) 15 10 8 18 118 15 30 12 35
Softening point (°C) 120.5 |115.8 |114.6 |140.8 1100.5 |108 125.6 [120.1 [110.4
Glass transition temperature 65.6 62.3 |[b8.5 67.1 |53.2 58.2 60.6 61 53.6
Content (%) of low molecular
weight component having 4.1 6 7.6 54 |85 6.6 7.5 8.7 14.8
molecular weight of 500 or less

*Unpurified rosin: unmodified rosin

*BPA-PO: polyoxypropylene(2.2)-2,2-bis(4-hydroxyphenyl)propane
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I oni zation nethod: ElI (electron inpact) nethod

Interface tenperature: 280C | on source tenperature:
WQ3BT1L2axr upol e tenperature: 150C Det ecti on nPCEIP28CH#159138

29 ms to 350 m's Table 1 <Measurenent of SP Val ue of
«BRLRI0:C PMyekPREY dRd Bp | Mbugitiy dopyishényldpiepana>| n

a 1,000 m volunetric flask equipped wwth a distilling

AnefdMx1EPndenser and a receiver, 332 g (I nol)
(P Zﬁ“ﬂﬂp}%i‘%ed Y osin (SP val ued 77.0C) and 72 g (|

_P]riml aﬁ%n%*&%ﬁé&r%%t@ﬁvfre added. After heating from

over ours, it was confirned that a SP
val ue does not_increas t 0 e unr .
acry '@1%689%{15 H%SW%%@?VY%’%QB%%FE@U st%l a cge\e/\sg?lébased
distilled off under reduced.pressure of.5. 3 kP .
bipRa ARG PRI VAL KR T Serpe et afhek dapio) of
the resulting acrylic, acid nodi @i ed rosin, that is. a d
1:Lrurnd dhenrkneadsd Binga feryitples.; Hoppeing Hasmsefyme
using an unpurified rosin was 110.1 C <I\/basurerren% of
atSE°Cr anddwstervalasevaporaged, bycraiging fbelimollen ryyegature to
using Purified Rosin>1In a 1,000 m volunetric flask
12000 itp pbtaiti 4 mastei Paitth Lmymmpbsinga cydn tnenmestezchatch 1
and a receiver, 338 g (I nol) of a purified rosin (SP
(TBACUR th #fhgB3GYta a00er rsgtéd bateh) 1 (TBM1Y, a yeHowdoner enaster
added. After heating from 160 C to 2300C over 8 hours,
batth YT B 91 and@ed bidwk toaeBh yabrdatdes (TBKilhcr ease at
2300C and the unreacted acrylic acid and a | ow boiling

[EB%R&%&&H%% s 'E%g&tlgiaﬁérl Beghof (TBAUE] reduced

pressure O

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 parts

Pure water 50 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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obtain an acrylic acid nodified rosin. A SP val ue of

the resulting acrylic acid nodified rosin, that is, a
wagatoanai2esl SP val ue of an acrylic acid nodifi ePICT/OR3007/059138

using an unpurified rosin was 110.4 C. (Synthesis
(PepudaknlxadpledesoP)of Acrylic Acid Mdified Rosin

Aln a 10 L volunetric flask equipped with a distilling

-Pi-éilbé?ratﬂ)nr@thé?étéioBQﬁfh%%rzﬁf@ a receiver, 6,084 g (18
nol) of a purified rosin (SP value: 76.8C) and 907.9 ¢

rontiddl el Bt RIS Bl ik e
.2200C f. Cstillat _
ool st MRt EnibIc Toud BRERaPRRgr b8 o Bi-Phaht ipdor

an i.c .acid di fied rosin A. L A.SP value of the . .
refsf b g5 AEpar b Trarhie | ouasi batahand tomb compzising

the degree of nodification with acré/li acid was 100.
cypBRpaE Jastey batehesst to Q) PRt o dt 'Kéijléompaer master

Modi fied Rosin Bln a 10 L volunmetric flask equi pped
bajghes 3 tei 21(TH-Yagta BBeY9%% mespnte tomete mastenhdtehes 2 to 9

receiver, 6,084 g (18 nol) of a purified rosin (SP
(TBaMPe tio TBBEED) sl Bigcls tané¢® mhaster )battheas rdy/ It c9 {ABIK2 to

wer e added. After heating from 160C to 220C over 8
TBr#9) showhein Fabld dweveprppafeat. ned at 220 C for 2 hours

and distillation was perforned under reduced pressure

of 5.3 kPa to obtain an acrylic acid nodified rosin B.

A SP value of the resulting acrylic acid nodified

rosin B was 99. 1C and the degree of nodification with

acrylic acid was 66.4. (Synthesis Exanple 4)

-Synthesis of Acrylic Acid Moddified Rosin Cin
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a 10 L volunetric flask equipped with a distilling
tube, a reflux condenser and a receiver, 6,084 g (18
woredoy/ 127 purified rosin (SP value - 76. 8C) apdr/BR80#059138
g (3.6 nol) of acrylic acid were added. After heating
Tikiem 160C to 2200C over 8 hours, the reaction was
performed at 220 C for 2 hours and distillation was
ssure of 5 3 kPa to obtain

an acrylic acid |nodi fof"é‘Hr ‘(15;5| nC A S@Piﬁggt‘ﬁe of tde Pure

resulting acryl i -r-ee-'r-n—oé“—’naéﬁf-k;?gagwofzt
t he degree of dibfofeg adsin (wc“ﬁ;] acr ykigngniaci d WSEIA is
(Synt hesi s Exangl e Fre- Sy tp 5 of AERY| i Cc AGinthss)| by mass)
[T 1 &6 ROSB-01 M Bindbr dcein U} vo¢ourr3t:t1>1§ne5{r A& K5 EQUL@PHT 50
Mistel] Magedlta$ t TH-VI (0 BindBd sin @ I @001 UK CO@RAensa l2zad 168 50
bptgheldi Wellow | 5TRYH |gBihdeBrenmlt]) @d0 apC.Lifipant yellaweido f osion |( SBo
val lle-Blagy | OORKL AnBin@Ppsi®llg (002 hp| Carbpn ek v[ | c16icild 50
wer ala! Th€% dr Bindenrebipdd f 00 I GORPIEhenipl@ 253 I dRPar] g8 50

| BiRIMASH PeT e NPG.120maBQa Gof br 13 Hours

= nv-zvnnl wadaor radiuc acdur o

o

Binder fésm 217" 1 0 CC. r'lyjﬁen uv;s{]:é()‘ 10., R0
inder resin arbon black - 10'(50' B0

&

CRihder Hkin BI' 'Y 16?)" T VC 1.Pignfbut biue 153 o~ 50
. i ! ce UT IMour 11 al | Ol

- i [dBRees ey By, e@y ni féSiewentred i3l s1® tlo 70

and [T3elbe | T49-Y3 Jy Blalee 5bi6 3|0T_10001 @ Eiednt RASEH0 I @ET| 50

Resiln Black ¢ BB-Bhd Bindepre®n 3JAn 1@l C hO|Cafbﬁlm])a@Elen S0 150

Tabl an i regic i ns5:3 hameo 50

Yasterrard ob dicd Crh dBigle esad a € tc@ ﬁ)igﬁaé&}t ng 15 alggst) 5
biiely q i C fourone L ask |

eq Ui ~ellgw b TB-Y4 1, _Binder resip 4} .Pime 18 100 50

f’ MBlack I TB-K4 | '‘Bindey rosip 4 C black %gﬁ o Je p 50

" “Cyan'y TBCh ! inder resin 5 1°C.1.P1gment blue T

H{pgers= T Ponyner—zat o reart S

batch 5 Magenta] TB-M5 Binder resin 5 100 C.I.Pigment red 122 100 50

Yellow | TB-Y5 Binder resin 5 100 C.I.Piment yellow 180 100 50

Black TB-K5 Binder resin 5 100 Carbon black 100 50

Cyan TB-C6 Binder resin 6 100 C.LPigment blue 15:3 100 50

bﬁ‘gf:‘ Magenta| TB-M6 | Binderresin6| 100 | CLPigmentred122 | 100 50

Yellow | TB-Y6 Binder resin 6 100 C.I.Piment yellow 180 100 50

Black TB-K6 Binder resin 6 100 Carbon black 100 50

Cyan TB-C7 Binder resin 7 100 C.1.Pigment blue 15:3 100 50

bﬁ?‘;’“ Magenta| TB-M7 | Binderresin7| 100 | CIPigmentred122 | 100 50

Yellow | TB-Y7 Binder resin 7 100 C.1.Piment yellow 180 100 50

Black TB-K7 Binder resin 7 100 Carbon black 100 50

Cyan TB-C8 Binder resin 8 100 C.I.Pigment blue 15:3 100 50

bﬁi:fzr Magenta| TB-M8 [ Binderresin8| 100 C.IPigmentred 122 | 100 50

Yellow | TB-Y8 Binder resin 8 100 C.I.Piment yellow 180 100 50

Black TB-K8 Binder resin 8 100 Carbon black 100 50

Cyan TB-C9 Binder resin 9 100 C.I.Pigment blue 15:3 100 50

blii;t;r Magenta| TB-M9 Binder resin 9 100 C.L.Pigment red 122 100 50

Yellow | TB-Y9 Binder resin 9 100 C.I.Piment yellow 180 100 50

Black TB-K9 Binder resin 9 100 Carbon black 100 50

(Preparation Example 10)

<Preparation of Toner 1>
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performed under a nitrogen atnosphere at 230 C for 10
hours, and then reaction was perfornmed at 230 Cunder 8
woB7fiza27one hour. After cooling to 220 C, triPE/IP20071059138

anhydri de shown in Table 2 was charged and the

I eac tfinOfthaMBsi 1 dREnOmBRehe¥ NS &ondr NOESMprRIES aUsyai #6der31, a
kPa) for one hour, and then the reaction was perforned

m%%eﬁtzao RAeh e Bk 1 hnH@RIa%ER%Fl@I- YIad E?&ﬁ‘ﬁ%d@

sired softening point, and thus pol yester-based

phj . ' and 7 to 9 were synthesi zed.
P?éﬁ%ﬁ%é§§@%ﬁp#°§ﬁb -Synt hesi s of Pol yester-based
Bi ndef Resin 6-,.An cohol conponent sh in Table 2
a cartRETRe tothe & W@n‘fyad’cnﬁ o é?ﬁﬁl‘ﬁ?\qﬁﬂﬁﬁ’i%nﬁponénts
anhydri de,. and an_esterifying, catalystwe [
ware TerRiFed 5 8 P RSaHs) P HEE &@&W%%tw%% Eyé\%@ﬁgmfm
ni trogen i ntroduci ng tube, .a dewatering tube, a .
MAGHINERN Q- -t hd Do JMIOB) anadt kaeadsdiaisingi antwin screw
pol ynmerization reaction was performed under a nitrogen
ex4r Kevaaudactzaod by rlkegah o&mep,orahdnt RGM-3akt i Themaghe
performed at 230C under 8 kPa for one hour. After
kreealeiddn gnixduid80Eas f finelyi @rashd sk a rsupebseni? jeds grinder
charged and the tenperature was raised to 210C over 5

(Rabofet, mathufhenrédebyedippon Farupeitior Mg, aCo.21Dfd.) and
under 10 kPa until the tenperature reaches a desired

clasified iuRth P fh Rlix cl%@_giﬂe'it(ﬁlaﬁhllﬁawlﬁ*‘éﬁq{y Ragssh Phedalatic Mfg.

resin 6 was synthesized. Table 2-1 *Unpurified rosin”®
Oy B Sy a3 o4 B PATHS SR A i e
paggﬁ)f%%z&oﬁ)’/?l %%é( 2.2)-2,2-bi s(4-hydroxyphenyl ) propane

g-_Pr epﬂ{eaﬁ, | 1 ;‘)Egl(ratrsnﬂyenllags o%’t%%%i' &E)taisgq)a%tcici\éassggé lsgtp%rl]'ts by
mass of colloidal silica (H-2000, manufactured by Clariant Co., Ltd.) were
mixed using a sample mill to obtain a cyan toner 1.
[Cyan Toner Formulation 1]
Polyester-based binder resin 1 100 parts
Cyan toner master batch 1 (TB-C1) 20 parts Charge control
agent (manufactured by Orient Chemical Industries, LTD., E-84)

1 part
Ester wax (acid value = 5 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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A pignment with the follow ng conposition, a

pol yest er-based binder resin 1 and pure water were
wOorRoogd232m3 proportions of (mass ratio) of 1-1-OrGI/awrnd07/059138

t hen kneaded using a twin roller. Kneadi ng was

alﬂﬁé&%i%e%tl #A&paBfama er was vaporized by raising
t

e roller tenperature to 1200C to obtain a master

[N%%Eﬁ%ﬁoﬁgff@f&&mgﬁ&lqyan toner master batch 1

a magenta toner nmaster batch 1 (TB-M), a

el Low tonef.npster. batch 1 (TB-Yl) and t oner
Poﬁ@;{(@%gg{f(ﬁhﬂﬂ&({%_ﬁﬂb; [ For mul ati on of lg’?n oner

Mast er. Bat ch B 0 st er - based ki resin 1
Mg Bdone: EpsiebPgiht (FEEE, gront 61 ud BRI 100

parts Pure water 50 parts ortul at j.on af nt a
Ctrgae conbinl eecnnlmanytioriryd by oo CRerat it fas, LTD-

resin 1 100 parts Magenta pignent (Cl. Pignent Red
E'&Q)Z) 100 parts Pure wat®AT50 parts [Fornul ation of

Yel | ow Toner Master Batch 1 (TB-Yl)] Polyester-based
Eshenderx (sesd valud sGpgrKOHe) weighyi ayanage (maplecplagwaight =

Yel | ow 180) 100 parts Pure water 50 parts [Formul ation
1,600)Bl ack Toner Master Batch 8péifiB- Kl )] Pol yester-based

bi nder resin 1 100 parts Bl ack pignment (carbon bl ack)
P hpdidSoPYelbwabaer $0 parts(Preparation Exanples 2

to 9) -Preparation of Master Batches 2 to 9-

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
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 KOﬂ/g, weight average molecular weight =
1,600) 5 parts

-Preparation of Black 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
black toner formulation 1 in the method for preparing a cyan toner 1, a

black toner 1 was prepared.

[Black Toner Formulation 1]
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In the sane manner as in Preparation Exanple 1, except
that the pol yesterbased binder resin 1 was replaced by
w@oioyas2es - based binder resins 2 to 9 in PrepaP@El/iR207/059138
Exanple 1, master batches 2 to 9 conprising cyan toner

PIRRSit6F-bR3LE BOSded 121D 1( TB-C2 to TB-C9), 1) hwst oner
nmaster batches 2 to 9 (TB-Y2 to TB-Y9), nmagenta toner

Blg@ﬁtt@ﬁexgﬁfa%ﬁgxsb%tc?lgl gr%%)w to Tg%?rt@nd bl ack toner

mast er bat ches K2 to T shown in Tabl e

Ol SR ANEeR PRl BRES A PR e 7.

i er 1 conprising a cyan toner 1, a nagenta toner 1,
E§28e| | ow toner 1 and ailiglaﬁii:k toner 1 was prepared.
- Prepar

tipon of Cyan 1- According to t{he .
Ester mo %1@ yaﬁuet mgﬁgﬁﬁﬂgamebghf@vmdﬁeiﬁcgl%welght =
rem xed using a Henschel m xer (manufactured by

l,gﬁésu M | KE MACHI NERY CO., dparts FM OB) and kneaded

using a twin screw extruder (manufactured by I|kegai
(Perparation Beampdss 30Yo 18hen, the kneaded mi xture was

finely ground using a supersonic jet grinder (Rabojet,
-PreparbaonusfEtorders @ fwp@n Pneumatic Mg. Co., Ltd.) and

classified using an air classifier (manufactured by

Ni pp@n heestmbi @alhgr a60in PkéshratMaSHxanh$le0Dd, adsttept that

toner base particles having a wei ght average particle

ths peBrdterbA%Rd Biifler rd0R P%féssretfﬂaé% ?Bwe@fb%&b&s%aeomder

particles and 1.0 parts by mass of oi'dal silica

rebids2009 aﬁﬁ%e%ﬁb‘{e?q)a@% Pviid %{Blagé)d by I sthy Yﬁ[‘&fs 2t0 9
m xed using a sanple mi to obtarn a ctyan toner 1.

in[ﬁéggrg QSrEXFé)nragYé ib,‘ Qoqle]fL 2 to 9 comprising 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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Pol yest er - based binder resin 1 100 parts Cyan toner
master batch 1 (TB-C) 20 parts Charge control agent
w@ pnatres ured by Orient Chemcal | ndustries, BAINP2007/059138
E-84) | part Ester wax (acid value = 5 gm KOH g, '
Tawleaht average nol ecul ar weight = 1,600) 5 parts
- Preparati on of Magenta Toner 1- In the sane nanner as
in the nmef hod for prepar cyan .t orfechaiee c@xa¢pt t hat
t he cyan } on&rddérpmatiant i B VB Son eHI acegjnihy { h®ax Formulation
fol | owi nglmagenta taner Formil ation 1_fgrpgulpijon 1 had

for prepafing a cylm.banpr 1, d MRgaN bl?ar%%h%(mt'- Was | Amount
prepared.]| [ g]éht d Tmer | HOFTU| ghaiion) chtel] Garts | Wax | (arts
Pol yest erf based bi ietesrasst bS] bi @@ssy)adns [biagopt a t Offesrmass)
et ‘7Faiﬁr nderResin H 11160 ~P TBE1 >, 20 T4 P ' YV]Esfe¥Wax| 5
( TNt Biddbk Rédin M | T SIS S TqURs4 | S0 HeEHrwax] 5
o L e 2R s I A T U I IS TP L
avdr age %e& 16 Healh 1MWER@NT | FBK19UU)6 STPREL b -1PT @hi| ON5
of |YetsanW Bl@ereResid 2| | moot he T8&g NManngre-gss| | N 1 [lien®EH0ds
o MpeepalHirier Reyiazy t ower | TB-Mexjcepts (ims4 | he cyssmrWedjer s
foorlndidlaw | idinddr Rasim2lr e 309 dBIYY |t heo f gl E-saMd Nd v elseoWax] 5
t oferBlids bRindarResim2l1 160 1 haABMAIhod6 f B9 by | hestenWaslans
t orlerlypn i eg E dofis4 T vdl | histeTWexdy 5
Tﬁm-@%— inder Resi TR B8 ndis4 b i1, [EstenWax 5
. Yellow | Binder Resin 3 100 TB-Y3 20 E-84 1 Hster Wax 5
pa “Black | Binder Resin 3] 100 TB-K3 16 E-84 1 |EsterWax] 5
Cyan Binder Resin 4 100 TB-C4 20 E-84 1 Ester Wax 5
Toner Magenta | Binder Resin 4 100 TB-M4 18 E-84 1 Ester Wax 5
4 Yellow { Binder Resin 4 100 TB-Y4 20 E-84 1 Ester Wax 5
Black | Binder Resin 4 100 TB-K4 16 E-84 1 Ester Wax 5
Cyan | Binder Resin 5 100 TB-C5 20 E-84 1 Ester Wax 5
Toner Magenta | Binder Resin 5 100 TB-M5 18 E-84 1 Ester Wax 5
5 Yellow { Binder Resin 5 100 TB-Y5 20 E-84 1 Ester Wax 5
Black ] Binder Resin 5 100 TB-K5 16 E-84 1 Ester Wax 5
Cyan | Binder Resin 6 100 TB-C6 20 E-84 1 Ester Wax 5
Toner Magenta | Binder Resin 6 100 TB-M6 18 E-84 1 Ester Wax 5
6 Yellow [ Binder Resin 6 100 TB-Y6 20 E-84 1 Ester Wax 5
Black | Binder Resin 6 100 TB-K6 16 E-84 1 Ester Wax 5
Cyan | Binder Resin 7 100 TB-C7 20 E-84 1 Ester Wax 5
Toner Magenta | Binder Resin 7 100 TB-M7 18 E-84 1 Ester Wax 5
7 Yellow { Binder Resin 7 100 TB-Y7 20 E-84 1 Ester Wax 5
Black | Binder Resin 7 100 TB-K7 16 E-84 1 Ester Wax 5
Cyan | Binder Resin 8 100 TB-C8 20 E-84 1 Ester Wax 5
Toner Magenta | Binder Resin 8 100 TB-M8 18 E-84 1 Ester Wax 5
8 Yellow { Binder Resin 8 100 TB-Y8 20 E-84 1 Ester Wax 5
Binder Resin 8 100 TB-K8 16 E-84 1 Ester Wax 5
Cyan | Binder Resin 9 100 TB-C9 20 E-84 1 Ester Wax 5
Toner Magenta § Binder Resin 9 100 TB-M9 18 -84 1 Ester Wax 5
9 Yellow [ Binder Resin 9 100 TB-Y9 20 E-84 1 Ester Wax 5
Black | Binder Resin 9 100 TB-K9 16 E-84 1 Ester Wax 5

-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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Yel | ow toner master batch 1 (TB-Yl) 20 parts Charge
control agent (manufactured by Oient Chem cal
wo peaaeRires, LTD., E-84) 1 part Ester wax (aciPCT/an20e7/659138
5mg KOH g, wei ght average nol ecul ar weight = 1,600) 5
opRALHLS ty ¥ SRR B¢t oataiBledHaviRP 8IdidAmdtlr bNS c8RHRd a height

manner as in the nmethod for preparing cyan toner 1,

of92< eapt @Hé‘tsahﬂﬁe C@/Qé‘ alRRRI 1P éf&ﬂdihh%r ]aﬂ"@ﬁvﬁ%ﬁh?éiﬁdof a

the followng black toner fornmulation 1 1n

e'%QﬁufeOBf %bﬁ‘(F g{%@% %8%%?‘%; tl]y of! efﬂ*’ﬁ‘c%ﬁfé‘ ¢he Tother

s prepare

yes%gpeﬁvaae%r%a% i AL i o

nuf act yr ed m dustri
S 2 pelhfvedtuniiy o LR 65 7@eﬂau%g Ry gt @tawémghéhe
average nol ecul ar weight =1 608%’ parts (Prepar at.i on
COpHRET coniaining 1oy ﬂﬁp@r)am% isbightly sleplead apd; § was|yisually
the sane manner as in Preparation Exanple 10 except
obspied; Wheplty or mot-dzaregativn ddrthectiner oosur. r Thpacerage
by pol yester-based binder resins 2 to 9 and the naster
sthhilth wiasvasalnepidgenriingrasther foblatohesvaluati@n icriteria.
Preparati on Exanple 10, toners 2 to 9 conprising cyan
[Evahertsor? CritePial yel | ow toners 2 to 9, magenta toners 2

to 9 and black toners 2 to 9 shown in Table 4 were
APrERa6eer patiflehggregation was observed both at 40°C and 55°C.
B: No toner particle aggregation was observed at 40°C; however, some
toner particles were aggregated at 55°C.
C: Some aggregated toner particles were observed at 40°C, and distinct

toner aggregation was observed at 55°C.

D: Distinct toner 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 uati on of Tbner Performance- Toners 1 to 9 were

eval uated for their storage stability and odor in the
wo edozogd2my nmanner. The results are shown i n TabtEIER007/059138

<Met hod for Evaluation of Toner Storage Stability> Two

-FSAARLSE a‘eﬁfﬁvﬁh%%&le&rﬁh\{ag-aci ng 4 g of each toner in

anopeni ng type cylindrical container having a dianeter

of 5;[‘21%”&8 ugr 2 PeoRhis %freéaféﬁ cRAFRdE RS iBhke¥SEning

to s nder an envirohnment of a tenperature of 40 C
and a relative hum ghty -0 y ' &headRiSu
apmgaté}s|1§ﬁﬁ<awp&n lghgb l?%l egrLn g%%ﬁ%%ﬁﬁ@%? ’ %?laa © °
tenperature of 550 nd rel ative hum dit 60% f or
PeyiPrRANCes W&F?@F’agiéﬁai nd, & e tgrﬁrgisﬁ:@pv% n;[%ﬂr% ‘Lg'g t he
toner_was slightly shaked and it was visually observed

<IpppgenEoropingARPHFGHEGat i on of the toner occur. Then,

storage stability was eval uated according to the

f ol | dwi igage EinmingapRatates deshempapdag gﬁ iga; tagydeny type

- No toner particle aggregation was observed both at
imdQe fandingSppdratie of arnBregdransieringgyetpani GHiGhkemploys a

observed at 40C, however, some toner particles were

copfiftedialgth@isybeh, & orforempogentatevdlapingrsystem; @l direct
were observed at 40 C, and distinct toner aggregation

tr&‘ﬁ@fe?ﬁﬁgréﬁ%gexﬁﬁ aS8Canbrlebl $yktuah drahen ageregaheatingdselt
observed both at 40 C and 55C. <Method for Eval uati on

f Toner> 20 g of each toner was placed in an
ﬁ%ﬁﬁ%;%ﬂerﬁgbup and the al um num cup was allowed to stand

on arhat Rlat - }%&, FigUbeSa cafthet t
t hen 18 or 1612"1 gr@?’%&ﬁ?? gr%]at es%%géwaggr%\%gl u’a?gd onC ype

c}faggh{go%ﬁg\f' A %%Jﬁ'l ?ﬁl lg”f]gcf L §ldeR as a charging unit 310. A

one-component developing apparatus as shown in Fig. 5 is used as a
developing unit 324 and this processor employed a cleanerless system
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
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 in the
image forming element 341 rotates, a latent electrostatic image
corresponding to an exposed image is formed on the surface of the
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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[Evaluation Criteria] A: No odor B Alnpbst no odor C
Fai nt odor; no practical problens D Strong odor

w@ Banpd2es 1 to 8 and Conparative Exanpl e | ) - FOF/007059138
and Eval uation of Image- The toners 1 to 9 thus

dePLIBPaA eFitHe b ey Sl IRfheirnbANtlioTdgeeloping nghid HRE abubrA a
shown in Fig. 20 and an i mage was forned, and then

Vis;(%gi;,\z%kiisir?ﬁ.’%e{) ?felr@sﬂéc fRoUROAAVRIrUGNEH . 3T ®y! fi8dlyeHoR! Boner.

<l mage Form ng Apparatus A> An inmage

Thﬁ%&&%?ﬁﬁ%a%%ﬁ PaibRPMed gnf: | §-redBdise dAOHE BREYRELhe

: o ppiar atus of Irect transferring

S em L.C ) cont act '

ir f%ﬂ%m&%%&%ﬂﬁ@h@%&%&sﬁ}%@%&%?éﬁs &r drgm
system a c|ean ess st em and i t.ernal_heat.i ng;.

sehein PYORRREA 390 thtn CEITEE: HAGe 20 oG A ar B S elized

_ Ashown in Fig. 20, a contact type .charging roller as

imeige\of 2 magewpta tones, 3 8¥R Aener %%‘iﬁdffclﬁgk g?ﬁ‘%gf ig fypepposed on
one- conponent devel ogi ng apparatus as shown in Fig. 5

thé sreaseting snediday 126pbyigachi of Brage dermig el;ﬂné%rété;sg‘f‘z’ 343
enpl oyed a cl eanerl ess system capabl e of recovering

anid'®44 eatldhelcolorrierageAfobeied ary plee Feooirdipaimeiddemad26 irofied
in Fig. 9 is enployed as a fixing unit 327 and this

byl 4 fixige dai 327.enpl oys a hal ogen lanp as a heat source
of a heating roller. In Fig. 20, the nunmeral 330

<THRPEt Efin® FHIXEMBATR R tatuRegar di ng i mage forni ng
element 341 in the imge form ng

Using the image forming apparatus A, adjustment was performed
so that a solid image is formed on a thick transfer paper (copying paper
<135> manufactured by NBS Ricoh Co., Ltd.) by developing 1.0+0.05
mg/cm? 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
fixation 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.
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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apparatus A shown in Fig. 20, a charging unit 310, an
exposing unit 323, a developing unit 324 and a

W e@nsteryi ng unit 325 are provided around a PCT/JP2007/059138
phot oconduct or drum 321. Wil e the photoconductor drum

deddkyl chdrdlR, hRagsubangiweredwitante 34 Thoprdsence af hhnenmal
el eCtrostatic image corresponding to an exposed i nage

ilr{a%ref %g‘%@iﬁfi&n& heesked 36£ iffadehguilin! e¢anmitidObadéddn the

oug arge by the charging unit 310 and exposure
th ]%S@ [ anit. 323. This latent electrostatic
foﬁ%?gbnegellcs e\%éln(%g%lngﬂi%h a yellow toner by the

deyel opi ng.,unit 324 t o forma visualized i mage on the
[Eﬁﬁiol‘facf&‘gthg%gﬁgﬁﬁdr um 321 by the yellow toner. This

visual i zed i mage .i S tranéferr d ontfo a recording

AreNoumeassahoripal iy, Was PREGEVSE 8994 325, and then the

toner left aon the photoconductor, drum 3 i S, recovered
By Verreshebe Agrirgchipt basamagilparity and bpasioiAd tear
i mmge of a magenta toner, a cyan toner and a bl ack
waonbserved shpertpsaudctnally satistastenyngndeinan pryemppent of a
each of inmage form ng el enents 342, 343 and 344 and
ndrinealcehgreratmgpeand bmmaidaty. t he recordi ng nmedi um 326 is
fixed by a fixing unit 327. <Lower Limt of Fixation
DTemstiatt changlsiingedlbe tomagend dnrdgegdepgisy,atnd Wackground
adj ustment was perforned so that a solid inmage is

sth&5FREroOBledrkividerié &nai®it iRgRALtCAIOPYInBgtipfResry<135>
manuf act ured by NBS Ricoh Co., Ltd.) by devel oping

<éta@?i%‘,\,§rg{1@ﬁﬁegf toner, and a tenperature of a fixing
s C

uni anged, and then a lower limt of fixation

G I AE A g i i
e ek TR R Ao B LBl
output on a 6000 paper sheet manufactured by Ricoh Company, Ltd.
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 quality 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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[Evaluation Criterial] A- Lower limt is |ower than

135C. B: Lower |imt is 135C or higher and | ower than
wa2d®@123273 Lower |imt is 145C or higher and | one&r/Jr20en059138

155C. D Lower limt is higher than 155C. <l mage

at YR bk 'nn\ﬂlghoff eaReflg WAthMEGR Ebrvbd, at iBe Riodspletion of
or abseénce of change of color tone (hue) caused by an

ru%%?%tbdtmedi@mrﬁﬁg Ghod %@ﬁiﬁl hAagedrasld vehange,

l'urring were eval uated. The presénce of abnor nal
L ma visually checked for imge quality
<Q‘<ﬁf%ﬁa$$@ﬁ>based on the follow ng three -rank
criteria. val pati.on iteri A No.inage. ab [
e Secrls eontrion Erg el Rl BB EReCWRRE RRgbtdly
I mage density_and background snear. was observed, but
evajugted e %}prngﬁﬁtgpéctory under an environnment of
a nornmal tenperature and hunmidity. D Distinct change
Bi nGoodlor tone and i mage density, and background smear
were clearly observed, and it is practically
CunBeddtafadlyt satisfaetSrpbivelt y with Tine> After outputting
50, 000 i mage charts of a 35% i mage area during running
DusPagctikalyaoyaidfaeigey fleveli ng apparatus A, a solid
i mage was output on a 6000 paper sheet manufactured by

TdH16@h Conpany, Ltd. |Image quality was observed at the
tinme of outputting several inmge charts after the

begipning of runpning and the nnﬁ!eté A—of—F

7 7 . . - %o Y
and he ch l%g)gagé N | niﬂt?&g%iﬂg‘ {70%1@ evpal Ihﬁ@éeem S@Bﬂﬁ; l;)verall
foll :)T/gpqqélo.t lé]traﬁﬁsr KL apparatus No.| temperature | dquality with time | rank
Ex. 1 Tonor 1 A A A A A A B
Ex. 2 Tonor 2 B A A A A A B
Ex. 3 Tonor 3 B A A B A A B
Ex. 4 Tonor 4 A A A A B B B
Ex.5 Tonor 5 B A A A A A B
Ex. 6 Tonor 6 B A A A A A B
Ex. 7 Tonor 7 B A A A A A B
Ex. 8 Tonor 8 C C A A A A C
Com. | minor9 D D A B B c D
Ex. 1

(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
(Cu-Zn ferrite particles, weight average particle size = 35 pm) were
charged in a coating device for coating while forming a spinning stream,
comprising 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 material. The resulting coated core material was
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criteria. [Evaluation Criterial] A- Little change was
observed when conparing i nage quality observed at the

wheginpi2nyy of running with that observed at theCT/JP2007/059138
conpl etion of running, and good i mage qual ity was

bakRidin?h M 8TbctiGe £EHAREH\EFD 0B DVesh e brepaRRA i cAgrier.
i mge quality observed at the begi nning of running

[thh&e‘%&h??%"?%%\f‘ g_ge!ﬁgﬁ conmpl etion of running; but

rence was wthin an acceptable level. D

e change was observed wh aring inmage quality
Toggés]gervedat t he begi nni ng of ?gubn grggg% Wi th that observed

sihbohd R ap bR Y, LB B S5 co.
results_of_ various t s of toner perfornmance were
Lf&erfgqrh‘fqlﬁ‘/t@\kﬂrﬁﬁgﬁ(ﬁo)%gyﬂg%@l | owi gg criteria. B: Good

C Practically satisfactory level D. Practically

unsatisfactory |evel Table 54§ERansles 9 to 16 and

Conparative Exanple 2) -Preparation of Carrier-
Anposibineg(§15602(s hennéwitnged bat Dowt Epiuingf Tonayl Silicon, Co.,

conmponents were dispersed by a stirrer for 10 m nutes
L#do prepare a coal®mpgrsol uti on and this coating

solution and 5,000 parts by mass of a core nmateri al

CdrBondilatRrrite particles, wei@phrtaverage particle size
= 35 nm were charged in a coating device for coating
-PYEh a2 tiR! 5 Do TARh L MIDEVEIBPEY-

Each of 5% by mass of the toners 1 to 9 thus obtained and 95% by
mass of the carrier thus obtained were mixed using a tubular mixer
(manufactured by Willy A. Bachofen AG Maschinenfabrik, T2F) for 5
minutes 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 a 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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conprising a fluidized bed, and a rotary bottom pl ate
disc and a stirring blade disc arranged in the

wo baordezesl bed, and then the coating sol uti on MeEJP2007/059138
coated on a core material. The resulting coated core

aﬂ@i@&haihw@ﬁﬁglfsﬂef Axif §yRehr.i ¢ furnace at 2500C for
hours to prepare a carrier. [Corrp05|t|on of Coati ng

I\/Iat er haﬂ}ﬂe %@m‘iﬁ apPpatstud BidHG, [ERid ilsmcontact
SRR i

manu actur rning Toray I con Co.
rt
R %%%g%%’é.%%%w o S P B e e ki B
i licon Co. arts, Carb
A Repiepnests et eahBorant ﬁa%%ﬁéﬁlﬁa@ i swp%%%% as
of the, toners obt ai ned %
2 aeopins HBCIE | &b clongin B an REVe In K 1Ndr Aiploved
t ubul ar m xer (manuf act ur ed WIlly A Bachofen AG
asynsteaniaafept BRO. TAmolkes t yserﬁ\p/vﬁage%eww Pt @ glectromagnetic
t wo- conponent developers 1 to 9. -Formation and
ingvationtheating systemens shtven indtigo P anemploeadens pdogng unit
to 9 thus prepared were charged in an inage form ng

32pparatus B shown in Fig. 21 and an i mage was forned
and then stability with time was evaluated. In the

sane Randind@SnidyeEfamims cleinen8 350 iGonharahhye forming
Exanple 1, lower limt of fixation tenperature and

appRE udl BAsHdwn 1€ Mg €Y Bl 4l 8h 8FbiaBAusIE 321 2hn @ y;‘?l)é’l@ltg' @it 323,
was perforned. The results are shown in Tab

a TeVBRPIFS UHiD B2APRA) AltPryBEransferring unit 325 and a cleaning

unit 330 are provided around a photoconductor drum 321. While the
photoconductor drum 321 in the image forming element 351 rotates, a
latent electrostatic image corresponding to an exposed image is formed on
the surface of the photoconductor 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 a 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 left on the intermediate
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An image form ng apparatus B shown in Fig. 21 is a
tandem type i mage form ng apparatus of an indirect

WO e@naters i ng system which enpl oys a non- cont BCT/JP2007/059138

chargi ng system a two-conponent devel opi ng system a
tzansiedang belardfeis iremavest byn an intadecdibeaneshefesring belt
system andan external heating roller fixing system In
cldeningngeit 868 MTheapharabage Brekel\bn ithe Fbérdfdg nibdium 326
non-contact type corona charger as shown in Fig. 3 is

s fixledtHda #xing elddf g2g unit 311. Atwo- conponent
devel opi ng apparatus as shown in Fig. 6 is enployed as

<StdBYSivORItAOTIL 324. A cl eaning bl ade as shown in
Fig. 1

is enployed as a cleaning unit 330. Aroller

hoat %ﬁéli@%’@%“&%gs‘i”fgm‘%‘? fufeg Fzﬁ%f%% s ?&g@%ggag during
eati ng SyStem asshonn ' 0! | 3ch
PR o 65 SPa e R RE SRR . Epis magre was

charging upit 311, an exposing,unit 323, a deyel opi ng
oGPt 9348 §0bpi P Ehskie PATRIAGRA, DB RicahdUgmpany, Ltd.
cleaning unit 330 are provided around a phot oconduct or
Image gualityywas eYﬁ]élaﬁﬁgtlé‘cB}h%I@@m nRReI3as innevakmation of
.image formng elenent 351 rotates, a |atent
1@laget q ekt pgsq'rﬁa@ atcthe éuperd ouppudting seveosk dmagageharts
is formed on the surface of the photoconductor drum
aftierdhghegharige dfyunbéng hadghegomyiletidl 0f antnmediesBk&mples
by the exposing unit 323. This latent electrostatic

1i toey and CatepataiwdExaidpla 1yel | ow t oner by the
devel oping unit 324 to forma visualized i nage on the

[EbehegviigsiteFiatlr um 321 by the yellow toner. This
visualized image is transferred onto an internediate

R L
ag A OBQQH{HEQ rotdfﬁ'fﬂlﬁggl vsh%h &0 ngsb é@ Gt’ Itﬁea nciorﬂgpllégoh 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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Simlarly,
cyan toner

is for

a visualized i mage of a nmagenta toner, a
and a bl ack toner

med on the

wo paoenieeds ate transferring belt 355 by each of PCTVERPe07/059138

form ng elenents 342, 343 and 344. The col or

i mage on

Thbe 6 nternedi ate transferring belt 355 is transferred
onto the recordi ng nedi um 326 by a transferrl ng device

]b‘UI d.lC d.llbllrtUT!vlgll 1y
belt 365 i85 rem A nGee okt b PEPRY Overall
bel t c| BeraersyNaudi i fmge for fred 1 t he Tk

G RTe e cYatp | T 327,
<&F4bi | i Beyerpbatih ng 160, 900 irthge]l B
cparf S| Bio-c@npaio]| inni ng u$l ng tl,pe B
above | rbeggopbr 1 appar 5ol i di
Ol put | Drocanrbee®(0 papegy sheet mapuf pcturgd by Rl cph B
| Conpanly Develgper3| gpge qual itly was evaliated g the san
manner | BEemporsdtd| uat i @n of] i magesquhpl i ty mobger veds at B
—-he—ti ~ ' ' chart-s-a-er—t-hp—
beginny qu;’;’ﬁﬂ ni ng and the corrpl e |on of funning ip B
:I\.U.II’J: L’FO'CO pg nt O.IILAJl C:LJII}JGI G.I.I VA Ll\a I}JI C J. LVO.I ual.l 11
G4 Ler é','},ev I'f|tl e cPange was obsefved whefh conparipg B
TITHUE Mlcén;pxne%berveu at [t e pegr g o g nlg
wWet t hapev@hiser Jed at B he conpl et'i op of funfhi ng, ‘and| B
Ty was, narjptai neg. | Changefwas E c
[ [ [ obSeryed at_ th
. ved gt {he I D
c&ml el  Bvelotror Unni ng:~ butl the drfférence i t%i n

an acceptabl e IeveI

conpag.dig ’d %

runni ng Wlt

D- Large change was observed when

héwn ORSTANRIS 8fnd hﬁbﬂaeg' E‘H"ié"ﬁoglble to

served at the conpl et on
recognize that, in Examples 1 to 16 using a toner or two-component

developer in which a toner binder resin contains a polyester resin
obtained by condensation polymerization of an alcohol component and a
carboxylic acid component containing an acrylic acid modified rosin, it is
possible to form 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, in contrast to Comparative Examples 1 and
2 using no acrylic acid modified rosin.

Since an acrylic acid modified rosin obtained by modifying an
unpurified 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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runni ng, but the difference was not within an
acceptable level. Table 6 Fromthe results shown in
waawa287and Table 6, it is possible to recognP@eiRoeen/(59138
in Exanples 1 to 16 using a toner or two-conmponent
Icthwgtlapdpplicahlitgh a toner binder resin contains a
pol yester resin obtained by condensation

pol YERé Zabike fodhirdapharitel, SRARNEE fordhthPmethod and the
carboxylic acid conponent containing an acrylic acid

soRdisd Bkt AN P ché o L DLfid? bl BRIy hi
phi gh 5 ualri(%%?/5I P%gge,ﬂ%ﬁ?gﬁg?gé@i%]glc%gn{ﬂrﬁ a?lx%'gt [ onéiy high
[ S n j-n._col or f.one en

R ThaES M 1NETLNRRE 1R ARl PioerbE Al Spsey mo
abnormal i.ty.such,as decease in density .t backgr.ound

CIRER T qlor sone WP wSeforh 1ons 80Bed i timey snl S also free
using no agrylic acid dified rosin. Since_an acrylic

rom FhRRARIALLH FRRE mbtlesPRR 1By deBattyy R agkeround smear
unpurified rosin wth acrylic acid is contained in )

bespagp |actanesnwhish hpp @xesllentioye temperatura fixaticm proparties
wth time are slightly inferior to those in Exanples 1

and storagd stxbifity emdalso can rertiuet gérmrabippl dfosdvir| is tusethand
i mage form ng apparatus, the inmage form ng nethod and

thusetlpryo can dec aridelydgsedifot helqpee serihtdrnwedireon dégital plate
forman extrenely high quality inmage, which is

mekes| hefifll idoldr YadearoBopyinge hidcdsn@ngkifgus edireer Ghaliirect
in color tone when used for a long period of tine, and

elestraf e Hit @ ull fi60TbAbINDS 5B dvbIcTHAD &FstE8RCERASRII Rolor laser
density or background snear, becaus€e a toner, which
(N fixation properties and
P@?@?ﬁégﬁgﬁﬁﬂ%?P?§bgﬁ- alg%q%gﬁﬁyéguce generation of
odor is used, and thus they can be wi dely used for a
| aser printer, a direct digital plate maker, a ful
color | aser copying machi ne using a direct or indirect
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el ectrographic nulticol or i mage devel opi ng system a

full color laser printer, and a full color plain paper
wo awmgited2ie. CLAIMS 1. An i mage form ng appar at uBCT/JP2007/059138

conprising: a latent electrostatic imge bearing

menber, a charging unit CpAfMBIred to charge a surface

of the latent electrostatic inmge bearing nenber; an

bor ¢ A Pl fordR SRS “Prge Mormalatont
cont e tEuBO Rt AL Par B PRBBICL, ol ¢ i mmge

with a toner to forma visualized imge;

U andf GPRTREURPE CORPRYERL G Sharsmer sfigg of the latent

vi sual i zed image onto a yrecording nmedium and a fixing
elegirestapisimpgediparng member:yi sual i zed i mage to the

recordi ng nedium wherein the toner conprises a binder

r esi MragRposing mit agnagerad tagapesrethn gg@quegwface of the

conprises a pol yester resin obtained by condensation
lapoityetectirgstbterinoigedio fakoohdhteadreperteortatindmage thereon;

carboxylic acid conponent containing a (neth)acrylic

aci d arddvélopthg asiit coRfigiihad itoadevelay rthadladgpiaedddigostatic

according to claim1, wherein the charging unit is a

infel R Withda toidr t©aBfnGu Rl Zedial4e; t he | at ent .
el ectrostatic i mage beari ng menber w thout invol ving

any GORiAfdre it Jddig oaeRire gl BCt a2t tite MIBWHized image
beari ng nmenber.” 3. The i mage form ng apparatus

orft %ofe%l)ﬂﬁn(gqnghﬁixm dngWherein the

a fixing unit configured to fix 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.

2. The image forming apparatus according to claim 1, wherein the
charging unit is a charging unit configured 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 latent
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charging unit is a charging unit configured to charge
the latentel ectrostatic i mage beari ng nenber while
wheing23i2m3 contact with the |atent el ectrostatiBCT/oR29€7/059138
beari ng nmenber. 4. The inmage form ng apparatus
1861 05tHtRYinh AoAPYa19RE NS mbb AW ilelbdifgdn coRBIRivithie latent
devel opi ng unit conprises a devel oper bearing nenber
IWRNrb Bt AR PhA S AriNBEGhbEy.f i € d generating unit fixed
I nside, the devel oper bearing nmenber being rotated
whil e bearing on its surface a two-conponent devel oper
conposed of a magnetic carrier and a toner. 5. The

i mageyw f orm ng. appar at cording ta any one @f; ¢l ai
4 o byl o PR AR PR T o e Yol PP et o 5,
evel oper bearing nmenber to which the toner is.
whirsin B divlopiigy BRt RPERHESES SofbToIoBF RS member
which fornms a thin |ayer_of toner on the surface of
whih oS ahanrerRf e ehield, seperating i wale treAningide, the
apparat us according to _any one of clains 1 to 5,
dw&Mmbeamng raaetber rheigs netatads whiler bersfing romitsusunface a
configured to transfer a visualized image fornmed on
twdreoinpbeant deedbpastcanposédrafja nhegndtigearrdreandattonar.
recording nmedium 7. The inmage form ng apparatus

according to any one of clains 1 to 6, conprising a
plurality of imge form ng el ements arranged therein,

5.each rlihéqh»%mrﬁﬁng epphratdsd ok didlgaetdB3s6:3d bEclai@gd to 3,
beari ng nmenber, a charging unit, a developing unit and

wheldiaN& £ Uy Qg p Y hnimfgﬁﬁliribega& N dve R Shddris YREMbe? to

a transferrlng unit configured to transter onto a

whidi rbﬂé 9ndF gé lé%?%ﬂé.ﬂs lé?lgi'}]%elgplemﬁ?c n%trsg%gn‘efbllgng member

ecorrespondl ng ela ectros IC 1 nmag

' th f f th di di _
wBER R TIIR bl 5 bE o Ble Tt R PPt Hearing
where each transferring unit faces the correspondi ng

memiatt

6. The image 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 a transferring unit configured to

transfer onto a recording medium a visualized image formed on the
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el ectrostatic i mage bearing nenber. 8. The inmage
form ng apparatus according to any one of clains 1 to

w®000hznes n the transferring unit conprises anPCT/JP2007/059138

i nternedi ate transfer nenber onto which a visualized

corregoridingete datentelédrestatiel iendgeolsdating maember, bharsurface
menber is primarily transferred, and a secondary

of tBOSfeRb¥diflg meHiuBOobéingU eetlfigerate to sk throughnaf ffansfer
the visualized inmage forned on the internediate

phFtedts [ WhetEEBER ARR A TTEE Qs NEh BB M coPre sBBﬁdilg@tggtent

orm ng apparatus according to any one of clains
eRptlodtARem GBI B ampgani ng uni . whereln the
cl'eaning unit conprfses a cl eaning blade which is
brought into contact with the surface of the | atent
el ectrostatic image bearing nenber. 10. The i nmage
form appar gt us_accor di to any one of clapns.l t
Bg, Wt THRDE FBRERE R oR g Ty 9 8b dims T to 5,
bearing_nmenber to be brqught into contact with the
whereincdher traRsieRriBgaT Wik cEOBBTISEF c aPndRtepRadiaty transfer
menber, develops the |atent electrostatic imge formed .
membéreontet whiches adsualizeg: irsagafayenasbanithg lﬁ‘@f%eel?ctgﬁataﬂc
recovers toner particles left on the |atent
imbhget bestingi mémbee ise grimgrignieansfadredThend magesecondary
form ng apparatus according to any one of clains 1
tiabferrivie aitncddfizureditbgsaeondaridly érdrsfénthaimidualiriedhmage
conprises at |least one of a roller and a belt and is
foreidd entRE ihterhiediifetrainsfial el BRYS at reabedi@knaddiuin.
t he recordi ng nedi um by application of heat and
pressure by heating fromthe side which is not in
contact with the toner. 12. The inmage form ng
appar : . . .
Shner B ABE AR AR ARl Bl fpl Brtfams 1 tos.

c rises_at | east one of.
£t hBE coOmprising a cieamng 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
transferred i mage transferred on the recordi ng nmedi um

whyooappd2rxat i on of heat and pressure by heati npCT/oR007/059138
the side which is in contact with the toner. 13. The

10, WlEreh 9 the figidPRaipisus idbaoudiwhich éUiJ){rr)]ﬁB@s af lelsgiofii® of
1to 12, wherein the content of the (meth)acrylic acid

a Rtk 8elar asibRlt Midd 8sCashR¥NEL 13CIHHE GREPONRAlliZed image
from5% by mass to 85% by mass. 14. The inmage form ng

trgtigi%ﬁ'?é&‘?% gﬁ% %ﬁqr;agn ‘ﬁ?&ﬁ}&nﬁ’ Bg a#{%lféfa?ié)gsof]hé& gt pressure

wher el n Crylic acl rosin iIs

opt ai.ned b di fyi - purified i it h
by RRRHRE S BB S W i b o o W D omer,
according to any one of clainms 1 to 14, wherein the
content of a | ow nol ecul ar wei ght conponent having a
nol ecul ar wei ght of 500 or less i the polyester_resin
1%.s 12bhepmage dorming Wﬁ%@GP%‘ﬂflgdioa%ﬁ’aP%? @g claims 1 to
according to any one of clains 1 to_ 15, wherein
1¢ m@mgh@ﬁxmg ynitr s fixieg pyitpwhicky ¢avaptiges pkleast one of
presence of at |east one of a titanium conmpound and a
a tiodlelrl indoapbeltdahdvisgondigurad bondsx the. tvensferngd image
form ng nethod conprising: charging a surface of a
trhatfrteEbr the ast@iding miedienb &g pididcativhest heatpnsd pgessure
the charged surface of the latent electrostatic imge
by RedfihBfforh 3he RidEWeaéh astptdEtactRGth thetawt
devel oping the latent electrostatic inmage with a toner
to forma visualized image, transferring the
vi sual i zed image onto a recordi ng nmedium and fi xi ng
he Vi . . ; : . .
1:%'he ;”%l?}éé?hhég %ﬂrgg%f}%f)g?% Qs ﬁ%chﬂhgﬁ;gr%% gﬁ% o%?&ﬁﬁié"l to

conpri er resin ri ng
12’1,gvev?1tei'ein the content of the (meth)acrylic acid modified rosin in the

carboxylic acid component is from 5% by mass to 85% 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(II) compound having no
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and the binder resin conprises a polyester resin
obt ai ned by condensati on pol yneri zati on of an al coho

w@oeeporemy and a car boxylic acid conponent conPEi/m20e7/@9138

(meth)acrylic acid nodified rosin. 18. Aprocess

Saal bohdge conprising: a latent electrostatic imge
bearing nmenber; and a devel oping unit configured to
develop a latent electrostatic imge forned on the
| atent electrostatic inage bearing nmenber with a toner

1%0 fomiﬁlagje%ﬁbkﬁ§%éﬂma%oﬂiﬁﬁﬁg ; Wherein the toner

conpri ses bi nder"resin and 'a coloring agent, and the

' ndeéhgrgﬂcg;a %gl : b3S RO %ﬁgéﬁsgtgtm?g&t,@éﬂﬁg r#tfé(mber,

condensa meri zatl on an a conpon
o S A MR SRPBRRS HRBLRHY M Bt maso o
fcﬁg)%ﬁ;%ngg}g%q&iglg%gﬁiicsin{j;gtea&%%gé% attached to an i nage
developing the latent electrostatic image with a toner to form a
visualized image;
transferring the visualized image onto a recording medium; and
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.

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
toner to form a visualized image thereon,

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, and

wherein the process cartridge is detachably attached to an image

forming apparatus.
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