10

15

20

25

DESCRI PTI ON TONER, DEVELOPER, TONER ACCOVMODATI NG
CONTAI NER, PROCESS CARTRI DGE AND | MAGE FORM NG METHOD

wosobmiia Field The present invention rel at espamIFR009/059832

toner used for devel oping an electrostatic inmage in,

for exanple, electrophgiagrapPyprcelect rostatic

recording and el ect rgst atic printing; a devel oper
Coner 1TQIORE RENIEL 7 EONIEG, ALCIRME ARG .,
SRR PR U B R AR TMASE RO NG

el ectrophot ography, el ectrostatic recordi ng and

el ectrostatic printing i Mgg‘rﬂ@ﬂmd i n accordance with
a series of steps: formng a latent electrostatic
image on a latent electrostatic i mage bearing nenber
(hereinafter may be referred to as a "photoconductor”
‘Beclanicadl Exdldophot ogr aphi ¢ phot oconductor");

devel oping the latent electrostatic image with a

devel odphe predeaitnimventibhl eelabegeo(d eoger vsRGETor
transferring the visible inmage onto a recordi ng nedi um

868l o nRARA 6 ledbfbdtb¥ipmble 1d s &fd/p16mge onto
the recording nediumto forma fixed i mage. The

! ool TR e .
e&gkgggﬁgdgro%ﬁn«%’lﬁgton ati@ijeé&td’in?“gnﬁ CRUEFO tatic

y a magneti I non-nagneti ¢
b LAREABY ! 405 SRR EN e ARNRE YRR Bo RO 2103128 Rot Oner
accommodating the toner; a process cartridge employing the

toner; and an image forming method employing the toner.

Background Art

Image formation in, for example, electrophotography,
electrostatic recording and ele_zctrostatic printing is performed in
accordance with a series of steplsi. féfmihg a latent electrostatic
image on a latent electrostatic image bearing member
(hereinafter may be referred to as a “photoconductor” or an
“electrophotographic photoconductor”); developing the latent
electrostatic image with a developer to form a visible image
(toner image); transferring the visible image onto a recording
medium such as paper; and fixing the transferred image onto the
recording medium tb form a fixed image.

The developer is mainly classified into one-component

developers containing only a magnetic or non-magnetic toner
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In general, fromthe viewpoint of achieving desired
energy efficiency, imge fixation in

welegifephot ography is widely performed wth sdgakinngsess:

roll er method in which a toner imge on a recording

TR PP UIRLHY SHECIFAO, 2500 B P4l

ereagal n

| ar ge ampunt o | ect.ric_power.for .performng im

(1ot i R Eeerdl o fiods e (R binfor BERIREE Aot iEen
made to_reduce el ectric pawer. consuned. for a heat.i ng.
FBPTEY SfRgHmTe naepdirtign %spwrgabpﬁagr% y is widely
exanmpl e, there iis often enployed a nethod in which,
peeiermed vegh 2 heatipgtrolier npihad sr whirdhadoner image
heating roller is set to a |low |level; and when an

oy e ¢ar damgpoe divime ipdieed iby dncratdy edessingiasbeabimg
tenperature of the heating roller. However, in this
rdiéodher¢agakes . abbhe beavng réldos métlsed apquires a large
(waiting tine) to raise the tenperature of a heating

anldwait éf ebectiréepomsiefd Opari B @i azd 6aticl. f Oh view
i mge fixing, which is inconvenient for users. Al so,

oMt BRO W 0185 teth PR RaYel ek GHHAE I1ONTfudd 88 Etirte
power consunption, a heater is conpletely off when no

4G S o S IR O P Lo
{SEPBL SV i ERE S S b B inon
TR e L SRS L RE e 4 SRR or o
heating roller is set to a low level; and when an image is output,
the power is increased to raise the temperature of the heating
roller.

However, in this method, it takes about several tens of
seconds (waiting time) to raise the temperature of a heating
roller at a sleep mode to a tempeféture required for image fixing,
which is inconvenient for users. Also, in another desired
method for reduction of electric power consumption, a heater is
completely off when no image is output. In order to attain
energy saving based on these method, it is required that the
fixing temperature of a toner itself be lowered to decrease the
toner fixing temperature in use.

In accordance with development in electrophotographic

technology, toners used in developers have been required to be

excellent in low-temperature fixing property and storage
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excellent in lowtenperature fixing property and
storagestability (bl ocking resistance). As a result,

woeichems® have been nade to use pol yester resipt/JP2009/059832
i nstead of styrene-based resins conventionally used

Pe{bllﬂtlg’d% oc&Th PSR {=291HS &é ACfe lty%%ttg %sllxerl]i;e been
ko eslstr i iy iR

ave for exa reco
te
Hlrey! %%BRY%‘% Féfrt@t%agéﬁ%%ﬁq‘?@ P Ee it e repins o
s et Bt i

nDIecuIar wei ght) have been defined at predetern1ned
rRyinsshavea hagbﬂf affynd by ttgy dor pxagpple, rensading media,
containing a non linear, cross-linked polyester resin
#odrkavey bettay losite npe eat uns tixsngpormgrsrtysdea®at ent
Literature 2). In an attenpt to further inprove imge
$iyrmenyg bappdratsines iFomeranagsienghepe dibh aandeemepgyposed a
savi ng, conventionally used binder resins for toners

foree NebnSainingsaflihea £plolyostretedine wrieNp hieideAt
requirenents, making it very difficult to shorten the

ﬁﬁ&#‘éfﬁ@sf(bxg NGnbld®R1h P vfflei‘%1 Re) e & PR e defiheR] hei N a
icient fixation strength when using a fixing unit

gg@@&@téﬁﬂﬂmwﬁegﬁeg@aé&%iﬁ&atﬁéedﬂsCJIP&%%

atent Literature e toner contalining a poI

&S 1I fgngdn brYIUSI § §§ugéngeadﬁ/(ﬁl}t6%g§§%{%|s¥n ?]rmed by

exce enper I X1'ndgd

addi ti on, isS re ul ver, ze 0 enhanpce tone
BPUECOPIR &5 20 a%@ o Breng GER Rafarn Ly
advant ageous. Meanwhi | e, when 1, 2- pr.opanedi ol (a
br anchBd a@ abtRmphd9i fiythesdmprove image forming

apparatuses in processing speed and energy saving,
conventionally used binder resins for toners are not still
sufficient to meet the recent market requirements, making it
very difficult to shorten the required fixing time in a fixing step
and to attain a sufficient fixation strength when using a fixing
unit whose temperature has been lovs{ered. o

Abs disclosed in Patent Liferatufe 2, the tener'containing
a polyester resin formed by using rosin is advantageously
excellent in low-temperature fixing property. In addition, it 1s
readily pulverized to enhance toner productivity in the
pulverization method, which is advantageous. Meanwhile,
when 1,2-propanediol (a branched alcohol having 3 carbon
atoms) is used as an alcohol component, the formed toner has a

better low-temperature fixing property, while maintaining offset
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atons) is used as an al cohol conmponent, the forned

toner has a better |lowtenperature fixing property,
wOMvod/e283 Nt ai ni ng of f setresi stance, than thatpdmrrred/ 059832

by using an al cohol having 2 or |ess carbon atons. In

Adqitd 98 ?yd%ﬂrﬁxg.@%&%@@g ugﬁusiﬁg%t.{ &g&ghgﬁﬁgyﬁgg 2 or less

prevent I ng ation o o:ra
d b ' t
Ot GEURE nlp HFOTERE BRGR AR RO oo B ekivatyr weon
hed al | 4
R CRo VR opEr ELicty Of SEvTRE FAed Pt Bthssioher

and/ or the above alcohols are_used for a binder resin
wruseshdy, deskeass e glasndrapsitagndinmpesature thrgeof,tas
is fixed at | ow tenperature and i nproved in storage
enmpiare dywitle dhehid se, whernenal bramcdrest glcadendi hgvisg 4 or
expected to be nore and nore strict in future. At
moeseardrbors atom spid pestler Whenntlkea gailyester pesins formed
| owtenperature fixing property is gradually inproving

fronerdsim dioreyitehbouealcokolg ape apsyd YorRr Biddéf resin
bef ore. But, when such a polyester resin is only used,

of ﬁbnelurﬂlésfoﬁﬁﬁﬁ RAl A i0Ral a iRagEs S 1ﬁrﬁléﬁh<@'i‘s fided 8t
dlfflcult to suff|C|entIy meet requirenents for energy

BAY kB droliSae AHRUprdTed SAYDrNBAISaLiRRET S have

een | enperature Xing property by

ddi f h re ee Patent .Literat.ur

Pat ent™i érxa?%r?%m%nposfe e I B e
de t t t I t

PR B To e st i N Fafbes ) B bR, Mt G A 8%

Iomﬁenper ture fixing property. But i n accordance
R e¥eel ? bin logiiemmanatur fixge arepertymgeradually

form ng appar at uses,
improving toners in low- temperature fixing property more than

before. But, when such a polyester resin is only used; i.e.,
unless some additional measures are taken, it is difficult to
sufficiently meet requirements for energy saving in near future.
In recent years, toners have been improved in
low-tem_peratglje fixing property by adding a fixing aid theretq A
(see Pz;tent Literature 3). Patent LAitera'tu‘re 3 proposed that
the fixing aid is made to exist in toner as crystal domains to
improve it in both heat resistance/storage stability and
low-temperature fixing property. But, in accordance with the
recent development in high-speed image forming apparatuses,
toners have been required to have high durability and meet
requirements for further energy saving. At present, difficultly

is encountered in sufficiently meeting the aforementioned
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toners have been required to have high durability and
nmeet requirenents for further energy saving. At

waproesenstss difficultly is encountered in suffi giamipzyo/ 059832

neeti ng the af orenmentionedrequirenents and thus,

g%@%ﬁ@ﬁté‘ﬁbﬁefhﬁé’r dbHdpe rhdé@&&%‘?ﬁ?dlt flgi-‘tg%ﬁrem

pnment. Patent Literature 1 - Japanes

@?Lbs ie%r{ H%}d%%ﬁﬁgﬁgﬁﬁ) No. 2004- 245854 Pat ent

eratureée 2: 70765 Patent Literature 3:

Brbsthiateiaitieok: dphenogesBrbent AP RIbEoBaCeIq Taeen
&Eﬁ]bl e pertinent in the art and to achieve the

?&ﬂ‘%@@.s%at is, an object of the present
invention is to grovide a toner which is excellent in

Patertrhatenatugef 2xJ BgApNopd47 046d of f set resi st ance,
whi ch does not contam nate a fixing device and/ or an
Patemt Laberathiren3f dPmd Nos 12006 -208600ual ity i mage for
a long period of tine; a devel oper containing the
toner; a container acconmmodating the toner (toner
accomodat i ng container); a process cartridge

Bigdle¥uke dfvaitiebn and an inage form ng nethod
enpl oying the toner. The present inventors conducted

ext enspyg pgltelé@i(riﬁsiﬂ\%llg:rrirgﬁraitngs %8'%61?75 hﬁléa a ove-described

above-descri bed pro and have foun at a toner

;?g&ﬁl%irﬁ]é %%r?iolfe%t%/ ’?I‘? LRl +F§ hﬂdsﬁf \éic ?(?\9% ﬁge?o?fljo%inngg ai d

sSin, a Cco a re easlng agen
?Ctg]t%Ec Isglc ﬂglaa fsgéa{% é’i’g%gt gin tgg_l?laess%%tcfn@eoﬂjtqgh itshteo provide
a toner which is excellent in low-temperature fixing property
and offset resistance, which does not contaminate a fixing device
and/or an image, and which forms a sharp, high-quality image
for a long period of time; a developer containing the toner; a
container accommodating the toner (toner accommodating
container); a process cartridge employing the toner; and an
image formin_gAmethod employing _the. toner.

The pfeseﬁt inventors condﬁctéd extensi{re studies in
order to solve the above-described problems, and have found
that a toner containing a polyester resin serving as a binder
resin, a colorant, a releasing agent, and a fixing aid containing a
fatty acid amide-based compound, the fatty acid amide-based
compound being at least one of a fatty acid amide compound

having a mono- or higher valent amide bond and a fatty acid

amide-based compound having a mono- or higher valent amino
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conmpound being at | east one of a fatty acid am de
conpound havi ng a nono- or higher val ent am de bond

woawy/anBat ty aci d ami de- based conpound havi ng mCTIPIE9/059832

or hi gher val ent am nogroup or a hydroxyl group can

I ] re £ixi operty.
e i0 T o YAyl kil ERRCAAES ThBEOOe BRORET YL 1 he
ixjtré aeind uusred it he pr%sen& i nvention exists
OV SENRTR T UF S PEAPE BEORSE Yy esin before heating at a
fixin ortion and, fhus, does not degrade ther mal
char agFEFF}é?YIPQrSf ti‘ﬁé”’(ﬁsﬁ&zrmr"é%r}tﬁr oh%ﬁ%lfglﬂ?ﬁathat the

mai ntai.n desired heat resistance/ storage stability of
Hgng Gy usqph dher peesant; gn tien ﬁ?%lsééclékﬁﬂﬂeéﬁ’eﬁ}l‘iyiﬁ from
the basis of the above findings obtained by the

prasder tesiarholoze heatinigeatraafisihgrpedionand ffbus, does
problens are as follows. < 1 > Atoner including: at
hetidiegradepdigma b chaeactewsticsngf tlhe dihidederesiastion, a
colorant, a releasing agent, and a fixing aid, wherein

ther b y< it ritiadni dedivéé heatf pédistaace/aaordgetaaddlity of the
compound, and the fatty acid am de-based conpound 1Is
@jndcast one of a fatty acid am de conpound having a
nono- or higher valent am de bond and a fatty acid

gm 2g-"grﬁgjgregs%'fgqh%r@ﬁlqgr%ﬁﬁmis%e(ﬁbﬂhﬁ{e ¥a5RNbE the
above findings obtained by the present inventors, and the means
for solving the problems are as follows.

< 1> A toner including:

at least one polyester resin serving as a binder resin,

a colorant,

a releasing agent, and

a fixing aid,

wherein the fixing aid includes a fatty acid amide-based
compound, and the fatty ac_id a‘mid‘e-basedicompou_l'ld‘ is at least
one of a fatty acid amide com’péund"‘having a mono- (-).'r higher.
valent amide bond and a fatty aéid_ amide-based compound.
having a mono- or higher valent amino group or a hydroxyl
group.

< 2> The toner according to < 1 > above, wherein the
fatty acid amide-based compound has a melting point of 70°C or
higher and lower than 120°C.

< 3> The toner according to any one of <1 > and < 2 >
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< 2 > The toner according to < 1 > above, wherein the

fatty acid am de-based conmpound has a nelting point of
wo' ho@1433hi gher and | ower than 120 C. < 3 > TheC1/amn669/059832

according to any one of <1 > and < 2 >above, wherein

LB6vE e rAGTh Y dﬁjﬁggé‘éﬁpa @ﬁopﬁgeg%oﬂmﬁﬁﬁ aﬁy one

nonoam de conmpoun an a uct ereo

ccordin

%é&%on%herlefe% RSl a%?é Bl diohdneial
l'i near f y.aci d anm de co und having a | en
i do Bohd WA CRBRPGGHOT SN B AtHe At} Bab e g 2 8 >

nia with a linear fatty acid. <5 > The toner
%Q e aPiereandihe gﬂ‘ém&d amideqcampounghiy @ lipgarcfatty
the rel easing agent is a hydrocarbon wax having a
aeld i dsotempsfursbdagnngi gyheenarald mwivemideahond whieh
6 > The toner according to any one of <1 >to <5 >
abopeunthes ebtaihed dty reastingne@mpobpiestverthr adine anfabty
acid value of 5 ngKOH g or higher and | ower than 40

agldOH/ g. < 7 > The toner according to any one of <1 >
to < 6 > above, wherein the at |east one pol yester

resin hgs>anTafd toet &@cafdﬁigrﬂaw @n@lofhkaher tard4 >
| ower than 30 ngKOH g. < he toner according to

QHMVQ”%HHrefn]tlfe ta <aszn§ %%é&é{ is %ﬁ& i@cé#ﬁ%ﬁ%%ﬁf}vmg

one po yester reS|n oxy ue o)

) 8 R I R ol D 7
the at_least 9Ne: PRLY SRSl 18 413 ofe ¥FLX Y to < 5 >
above, wherein the at least one polyester resin has an acid value
of 5 mgKOH/g or higher and lower than 40 mgKOH/g.

< 7> 'The toner according to any one of < 1> to <6 >
above, wherein the at least one polyester resin has an acid value
of 10 mgKOH/g or higher and lower than 30 mgKOH/g.

< 8 > The toner according to any one of <1>to< 7>
above, wherein the:at least one polyester resin has a hydroxyl
value of 5 mgKOH/g or highér énd lower than 100 mgKOH/g.

< 9> The toner according to any one of <1 >to< 8>
above, wherein the at least one polyester resin has a hydroxyl
value of 20 mgKOH/g or higher and lower than 60 mgKOH/g.

% 10 > The toner according to any one of <1>to <9 >
above, wherein the at least one polyester resin has a glass

transition temperature Tg of 55°C or higher and lower than

80°C.



val ue of 20 ngKOH g or higher and | ower than 60
mgKOH/ g. < 10 > The toner according to any one of < 1

wWOoR00914238 > above, wherein the at | east one pagerRRan/059832
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resin has a glass transition tenperature Tg of 55C or

hi gher gnd.| opgl {41y QQQ%@%%% \%ﬂﬁo QNG <ac sofdingy >

to any one of <1 > to erein thetoner

satisfies the fol]own X[ €SS 0 r - Tgr' > 10
SROFE R RN s b Sa BRI b Yol Blvins Pip i adige Ter -
he, at, |east ,one nolyester resin, and Tgr' denotes a
Egasg 14y hess ghsienatape glass frapatdonrtegppptature of
hy mass of the at |east one polyester resin and 10
the at lspskeane pelxerderisesag, andd Tigai dgnotesnsaglaey
after heating the mxture at 150 C. < 12 > The toner
raawitionytemperptore offa mixtunepok 901partshbyanaghafeihe at
an amount of the fixing aid contained in the toner is
I2%sit yo e pe L ye s treor ee sanda h d sEO tpart s Apmbyssmaf shei fiking aid,
respect to a total anount of the toner. < 13 > The

whieh isqaeadungdtoftanihaiengftlre mixtu@e<atlZ58°@bove,
wherein the toner is produced in an aqueous nedium <

14 > Acdevs| offfye {d¥ed MdcBErdidE tb ANEF odeCor di NG t® <Ay >
one of <1 >1to < 13 > above. < 15 > Atoner

Qlﬁ&@ét“%%%ﬁ‘ﬂ £PRAS RRE dfﬂq{élﬁiﬂg'g Qi&@&ﬁé‘éﬂfefdsi&%e
t <1 >to < 13 >

e toner according to any one o
g TR S L
respect to a total amount of the toner.

<13 > The toner according to any one of <1>to <12 >
above, wherein the toner is produced in an aqueous medium.

<14 > A developer including:

the toner according to any one of <1 > to < 13 > above.

< 15> A toner accommodating container including:

a container, and

the toner according to any one of <1>to< 13 > above
accommodated in the container.

<16 > A process cartridge detachably mounted to an
image forming apparatus main body, the process cartridge
including:

a latent electrostatic image bearing member, and

a developing unit configured to develop a latent

electrostatic image on the latent electrostatic image bearing

member with a toner to form a visible image,
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i mage form ng apparatus mai n body, the process
cartridge including: a latent electrostatic inmge

womas/ingssrenber, and a devel opi ng unit confi gurEdirRm9/059832

devel op a latent electrostatic inmage on the |atent

o SO PRRSEILIAP SRR {1080 iy or <

oner e roner

cordj tp any one of <1 >to < 13 > above. < 17 >
§Aﬁt°| ﬁadigélegf %B?ﬁ'ﬁg met hod i ncl udi ngforning a | atent

el ectrostatic ,imge on.a | atent el ectrostatic inmage
beari ng hefbeAn eofﬂrﬁﬂ“f%én?glﬂ‘é‘%tméf‘é@’cl}%’st atic
image with a toner to forma visible i mage

t r ansf EmMinRgE ankatensideetiomgéiommagse enrolatent

medi um and fi xi n% the transferred i mage on the
elecorostafientiagn beaecing mebderoner is the toner
according to any one of <1 >to < 13 > above. The

pr esendevelopihigothe bt qritovledtrastatienimdige with a toner to
excellent in lowtenperature fixing property and

foris ef vigidllstiangge, Whi ch does 'not contam nate a fixing
devi ce and/or an inmage, and which fornms a sharp,

hi gh- @l dfériRIEhE AfisfbleOftH a8 d P AfrddoF8TIng medium,
devel oper containing the toner, a toner acco dati ng
£RQtai ner™ a process cartridge; and an inmage formng

net hod. These can sol ve the existing problens.

fixing the transferred image on the recording medium,

wherein the toner is the toner according to any one of < 1
> to < 13 > above.

The present invention can provide a toner which is
excellent in low-temperature fixing property and offset
resistance, which does not contaminate a fixing device and/or an
image, and which forms a sharp, high-quality image for a long
period of time; a developer containing the toner; a toner
accommodating container; a process cartridge; and an image

forming method. These can solve the existing problems.

Brief Description of Drawings

FIG. 1 exemplarily illustrates an image forming
apparatus of the present invention.

FIG. 2 exemplarily illustrates another image forming
apparatus of the present invention.

FIG. 3 illustrates a tandem developing device of the
9
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Brief Description of Drawings FIG 1 exenplarily
illustrates an image form ng apparatus of the present

wo reemizen. FIG 2 exenplarily illustrates anogdm®yr2009/059832
i mage form ng apparatus of the present invention. FIG

SR AU RSOp 0 e el o

i1l ust e C ' of th r f.

| nvendt B e EhaEReCRbtAiEs o ehbCeRLEREDideecf the
Tonert). A totner of the present invention contains a
TS YBS 198 col orant, a rel easing agent and a

fixing a id and, if necessary, further contains other
conmponents. < Fixing aid > The fixing aid contains a

fatty acid am de-based conﬁound. - Fatty acid
lamﬁﬁ’l%é%é%prc@m@mmgﬂ%é pamvenddps ani de- based
conmpound is at |least one of a fatty acid am de

(Aomeadind havi ng a nono- or hi gher val ent ani de bond

and a fatty acid am de-based conpound havi ng a nono-

or hi ghebnezl chthamresegt dupeatich bydtakyd aghiider ¥8€in, a
fatty acid am de-based conmpound is excellent in

ABPRht DA del¥a¥id P algRwitNa N £ Bixlif gla 1B 4n § OTPABEESs Dy,
the toner. It rapidly nelts upon heating during

furt Rk VAR n T theF Ul st b¥nents.
< Fixing aid >

The fixing aid contains a fatty acid amide-based
compound.

- Fatty acid amide-based compound -

The fatfy acid amide-based compound is at least one of a
fatty acid amide compound having a mono- or higher valent
amide bond and a fatty acid amide-based compound having a
mono- or higher valent amino group or a hydroxyl group.

The fatty acid amide-based compound is excellent in
compatibility with resin which is a main component of the toner.
It rapidly melts upon heating during fixation and more quickly
softens the binder resin, improving the low-temperature fixing
property of the toner.

Examples of the fatty acid amide-based compound include
fatty acid amide compounds, monoamide compounds and fatty
acid amide alcohol adducts (e.g., monoalcohol-added amide

compounds and bisalcohol-added amide compounds). Among

10
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softens the binder resin, inproving the
| ow-tenperature fixing property of the toner. Exanples

wadfood/hesfsatty aci d am de- based conpound i ncl udetfatoow/059832

aci d am de conmpounds, nonoani de conpounds and fatty

: . g Loohol -
BB, TRLEY TS AP 0HED S mpl BRBTHE R B g ma
A t;he f at acid am de.co unds, noani de
AR b B e B aTEEEOTRE i P Ap et

since they are nore excellent in conpatibility with

FRSE ‘?nFﬁ%r%\}’épgg’é’lll’&\)&@ﬁﬂérr&tsb?elmipfpﬁﬁ theoperty of

the toner, and do _not degrade heat resistance/storage
lawiempgratigesbxing pransrtycelithaiteaesonpdude not dageade
fatty acid am de conpound has the follow ng structural
heamreaigtiancerstorpgeRitatdlist Heereof. - (1) R1- CO- NH CO

R2 - (2) where RI and R2 each represent a saturated

hyHEaotyanbod agnolp chmpowgndG-t o 30 carbon atons or a
nonounsat urated or di unsaturated hydrocarbon group

havi ngThe ﬂaQty?:Qic(idrahﬂlﬂd@tdblﬁﬁouanHQQ_rﬂHéefleQﬁlQd - -
The nonoam de conpound has the follow ng structural

EordBthidal 3ormRlla @R (2).3) where R represents a
saturated hydrocarbon group having 10 to 30 carbon
L0 - NHaRPNouppat urated or
R1-CO-NH-CO-R2 - - - (2)

where R1 and R2 each represent a saturated hydrocarbon
group having 10 to 30 carbon atoms or a monounsaturated or
diunsaturated hydrocarbon group having 10 to 30 carbon atoms.
-- Monoamide compound --

The monoamide compound has the following structural
formula (3).
R1-CONH: - - - (3)

where R1 represents a saturated hydrocarbon group
having 10 to 30 carbon atoms or a monounsaturated or
diunsaturated hydrocarbon group having 10 to 30 carbon atoms.
-- Monoalcohol-added amide compound --

The monoalcohol-added amide compound has the
folloﬁing structural formula (4).

Examples of the monoalcohol-added amide compound

include alcohol adducts of the above monoamide compounds.

R1-NHCO-R2-OH - - - (4)
11
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di unsat urat ed hydrocarbon group having 10 to 30 carbon
at ons. Monoal cohol - added am de conpound - - The

worrneoaleshol added ami de conmpound has the fol | W r@009/059832

structural formula (4). Exanples of the nonoal coho

added i [,hgl u f

Above Teag B FRMBCChRE 2 SE L FR hy LA ol
epres at ur at ed _hydrocar bon group havi 10 to

EEOLSE A3 B 30h A IO Kol e ol dh SR Par B Bre ot e
ydrocarbaon gro havi ng 10 to, 30. carhbon atons,, and R2

Al O S hE B o paP BB BBH LB L FREPGR fgoms,
30 carbon atons or a nonounsaturated or diunsaturated

a2 Hepgiesgpée patnrafer hydzocashepereugmkaving 1 to 30
Bi sal cohol -added am de conpound - The bi sal cohol - added

carthimn adapound shawndgiensatumatiedgos divasatarated nul a

(5). Exanpl es of the bisal cohol -added am de conpound

hydtrockertsdc @roup hadiucg 4 ©f 30headboy atoenoam de
conpounds. R1-NCOR 2 - OHR 3 (5) OH where R

T-ePisdeshsl adddd aaikld by@peaaidoen group having 10 to
30 carbon atonms or a npnounsat urated or diunsaturated

hydr ocphB g s@llesiolRadHBE 4Rl HinpaubAhatYhe fAldwing
each of R2 and R3 represents a saturated hydrocarbon

HrWRural formula (5).

Examples of the bisalcohol-added amide compound

include alcohols adducts of the above monoamide compounds.

R1 —I?CO“RQ —OH
I?B s = 1(5)
OH

where R1 replré.sents a saturated hydrocarbon group
having 10 to 30 carbon atoms or a monounsaturated or |
diunsaturated hydrocarbon group having 10 to 30 carbon atoms,
and each of R2 and R3 represents a saturated hydrocarbon group
having 1 to 30 carbon atoms or a monounsaturated or
diunsaturated hydrocarbon group having 1 to 30 carbon atoms.

The above monoamide compounds, the above
monoalcohol-added amide compounds, and the above

bisalcohol-added amide compounds have, at the ends of the fatty
12
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having 1 to 30 carbon atons or a nonounsaturated or
di unsat urat ed hydrocarbon group having 1 to 30 carbon

wi009rs42338he above nonoam de conpounds, the aba@E/yrP2009/059832

nonoal cohol - added am de conmpounds, and the above

I - -am 11RO a f
R R LR G AT AP a R IREURSp 1K % b K BPORYD)
or a I r S, each. havi ng hi gh_pol ari
Lot WL OHLBER I Eine HiELSARRH T pi B PhaPE siipeltent
which is.a.nmpin . onent .qf t.he toner. They rapidl
Mo ORI HAGY P PR MRS HURoh T RBPUORIERIY the
soften the binder resin, inproving the_ | owtenperature
taneTg bhepaianiddy melt ppesr heafing dysing Hixaosannde
conmpounds are preferred, since they are nore excellent
mereonweetilpi saften tikehbraden rasth,mmprowmovbet he
| ow-tenperature fixing property of the toner.
Myartehipesatiire fikong gadpertacifdtleertore c.onfiutitssdyankee a
pol ar group whose polarity is |ower than that of an

RNyl dd ¥ hpon @5 e pReferrbieyinée thuyfd e aiddey
conpatible with resin which is a nmain conponent of the

et lent bﬁ)ﬁ_o&ﬁ?hﬂib\ilfﬁr‘ Wit eBshealld th W 18P rbleaiHeon
and nore quickly soften the binder resin, inproving

L AR PN Yol e oner T
1 L YR, THRGEPATE AL Bl
Thus, when tﬁe are introdyced into fhe taner, the
polfoarainarhpse selaritents fowresbapctiat alén empnper
Isl;gll?(l)lli)ht érc?l?g. a%lin-:,btl;l?g)lr(iar}% sufficiently compatible with
resin which is a main component of the toner. They rapidly
melt upon heating during fixation and more quickly soften the
binder resin, improving the low-temperature fixing property of
the toner. In addition, the fatty acid amide compounds have a
relatively high molecular weight among the fatty acid
amide-based compounds and are exce_ll'enp in toughness. Thus,‘_ -
when they are introduced int;)'i‘;hé t(;fl’e.r, the fortﬁed to:n:e“f is
excellent in heat resistance/storage stability and anti-blocking
property.

The melting point of the fatty acid amide-based compound
1s not particularly limited and may be appropriately determined
depending on the purpose. It is preferably 70°C or higher and

lower than 120°C, more preferably 75°C or higher and lower

than 100°C, still more preferably 75°C or higher and lower than
13
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property. The nelting point of the fatty acid
am de- based conpound is not particularly limted and

waoray9/be3smsppr opri at el y det erm ned dependi ng on RGT2IP2009/059832

purpose. It is preferably 70 C or higher and | ower

1 ! YAy i.ahe d
a0, 158 en IRt SpELEhg Ak B 00 AR TR0 hE e

S / r

YR ol 0P Bahen i WER B0 TR PEo R Hbe SR SYE kBl

si stance/stoyrage stability.. e en, the nmel.tin

LN ESRE W BBE pown il OSC: ohdiehap i foried
exhibit a sufficient |ow.enperature fixing property.
tHRe T May, nod erhibiy e sutiaene T TRBOTHJEe B8IREng
poi nt of 70 C or higher and |ower than 120 C is not
PEORS Yl arly |inmited and may be appropriately sel ected
dependi ng on the purpose. Exanples thereof include
fatty Bbedadty deid enpodeds seuk homp ausd deavingt 2anelting
am de, n-behenyl behenic am de, n-palmtylpalmtic
poimieo£ifi0° G- st haghberamd toweirddh 0adl2051C ¥hinol porticularly
produced froma G Oto C30 saturated or

Nenevdsah drmahethd appropeisicly ddleeted ddPedRling fRithen;

fatty acid bi sam de conpounds such as n-stearyl stearic

puspdsde, BXARPeY thehedt fn R T48y acid amide compounds
n-pal mtyl palmtic bisam de and n-sfearyl erucic

. e : . . 30
oo R ARG Rt A R R Ry i i Al B
f.or S Suc

LR T TR RN A
v%ﬁl?gﬂiigigroadﬁcdeed from a C10 to C30 saturated or
monounsaturated fatty acid(s) through amide formation; fatty
acid bisamide compounds such as n-stearylstearic bisamide,
n-behenylbehenic bisamide, n-palmitylpalmitic bisamide and
n-stearylerucic bisamide each of which is produced from a C10 to
C30 saturated or monounsaturated fatty acid(s) through amide
forﬁmatiqn»; monoamide comp_ounds .such4as palmitic amnid‘e, .
palmitoleic amide, stearic.érrinide, oleic amide, arachldlc a‘mid_e,._
eicosenoic amide, behenic amide, erucic amide and lignoceric
amide each of which is produced from a C10 to C30 saturated or
monounsaturated fatty acid through monoamide formation; and
fatty acid amide alcohol adducts such as palmitic acid
monoethanol amide, stearic acid monoethanol amide, behenic

acid monoethanol amide, lignoceric acid monoethanol amide,

erucic acid monoethanol amide, palmitic acid monopropanol

14
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ei cosenoi ¢ am de, behenic am de, erucic am de and
I i gnoceric am de each of which is produced froma dO

wd fo&aR3sat urated or nonounsaturated fatty acigijphoys@s9s32

nonoam de formation; and fatty acid am de al coho

apie! ecufls A bRl ARIGE WU BHAR
nonoet hanol am d ignoceric 131 i d nonoet han?l an('l de, ]
g?hbﬂ amide, érucic

BORORE ORI O GACIS MAPPPEORRPY

nonopr opanol am de, steari ¢ acid nppopropanol  am de,

HokE PG AP S BRO i B B 20Td RERTT O hamide,
nmonopr opanaol . anj de, erucic acid nonopropanol am de,
pleafie acid higephapphageideahelenic aeid bissthanol amide,

bi set hanol am de, behenic acid bi sethanol am de,
liggnoerid aciak bisdtihsgtdlammlideredeciccacnd bisetilthnol amide,
bi set hanol am de, palmtic acid bispropanol am de,
pabaitic sdddbbiprppapaicd made dsterdberniid Bigiptopanol amide,
bi spropanol am de, lignoceric acid bispropanol am de,

eéhehic aeidl bléssPPREDhnfidied ¢ig®éhaielaTiispropanol
di st earate, ethanol am ne di behenat e, ethanol am ne

sinlidenecaeat ﬁci&%'ﬂg?‘%m@leaﬁiﬁ@ﬂ%%h%’noqﬁﬁﬁfﬁ'éohm&%?ate,

di stearate, propanol am ne di behenate, propanol am ne
L R D S e B s,
W e B s R e G MR P E ana 1t hus.
BROE A ie §0RBe naipaproRBRP 4 BaRe HiEr et eRaigend
stability of the forned toner. In addition, preferred
ProRanelianine dieyugetie ahbgsedsipy aradiamidg copmpounds,
f[;%rt]gvaagiﬁnltno?lrgacllgifeozgmpounds, and alcohol adducts thereof
are preferred, since they exhibit excellent compatibility with a
resin and thus, improve the formed toner in low-temperature
fixing property and do not impair heat resistance/storage
stability of the formed toner. In addition, preferred is a linear
fatty _.a(’:ic-l amide compound __having a monovalefltb amidesbond ,_
which comp.éund is d‘btﬁéxin'ed by rea.ct'ihg ammonia with 'a linear
fatty acid, since it contains an amino group (-NHj) with high
polarity at an end of the linear fatty acid. This is because such
a linear fatty acid amide compound that contains an amino
group (-NH2) with high polarity at an end of the linear fatty acid
is excellent in compatibility with resin (i.e., a main component

of toner), is increased in crystallinity, and has an excellent

sharp-melt property, and thus, rapidly melts upon heating
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whi ch conpound i s obtained by reacting ammonia with a
linear fatty acid, since it contains an am no group (

woNtd8d/14aB3sh hi gh polarity at an end of the |inagarr/frabdoys9ss2

acid. This is because such a linear fatty acid am de
ASTRRY Tixdi6h £20 Pe DRI I ey Ehe Midflerbedial OF
BASLLBRE 0 FAERE AR oh s o T2

T R BE B s Fr RO B St ixing
S Rt es i e By odap e

heating of a toner with a fixing nmenber, the fixing
%n%n@(%stléer reshe. t dheh, lmmmadigtaly afiterdbeatimg during

i ndependently froma binder resin. But, inmrediately
fikadromextt rapi ddyrmedts todte compiatibbpivdtly tiel bander pesin
conpatible with the binder resin and facilitates
anfltfariligatds sbfteMiagfokitig ai d does not soften the

bi nder resin before fixation and thus, the toner of

the prepentixiny @i dded foeofté thel BidtBAt resin before
resi stance/ storage stability. Furthernore, during

{ih{é@{drp%’n(f fRub! ¥h8%oded SOLEEDTSBRL AhNLRLid LS5 ng%?lent

us, the toner of the present ‘1 nvention I's exce

0 HeQN e AR i 209 RO ARG Y FERORL R O1ulTRABO0S

or confir g I'XI'ng "ai d "has“crys

o BN PRHLHEe TRRE1  ae
fﬂsqgr;] gkgggégﬁix{t?c’hfvreyfttiglnl iisntia)t((%/el gx?te gn gwi-ttgm)gerr%%ure
fixing property.

Examples of methods for confirming that the fixing aid
has crystallinity before toner fixation include a method in which
whether or not the fixing aid is dissolved is judged as an index
of its crystallinity based on its X-ray diffraction chart.

Specifi_cally,,psi_ng a crystal_.analysj_s Xiray_ diffraction
apparatus (X'Pert MRDX'Pert MRD, product of Philips Co.), it .
can be confirmed that a fixing aid has crystallinity in a toner.
First, only a fixing aid is brayed in a mortar to prepare sample
powder. The thus-prepared sample powder is uniformly coated
on a sample holder. Subsequently, the sample holder is set in
the diffraction apparatus, following by measurement, to thereby

give diffraction spectra of the fixing aid. Next, toner powder is

coated on the holder, and then the holder is subjected to
16
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Specifically, using a crystal analysis X-ray

diffraction apparatus (X Pert MRDX Pert MRD, product
waoofoodni2bisps Co.), it can be confirmed that a frou/srgomiodess2

has crystallinity in a toner. First, only a fixing aid

e A3 A%esle h D sBMARL 86 the PHEPAT € Bl Enpﬂi@ﬁﬁf&frgirbﬁon '

t hus- prepared sanple powder Is uniformy coated on a
ger, t h : - 1 '
PO P HEod b SRESUAN whoreSp TR RIEia'S B8,
asur.enent her eb ive diffraction s tra of .
(RETBERI chR el € Y et P e e 3aPRESRR” Altso, im
ol der,. and then the hol der is subjected.toneasur nt
19 KT {0 PR BRATE Bl s A RRELAE ARitAteroBpd diereto,
obtained. in the case where only the fixing aid is
asdangeen (difinaetion spestta caa be mpasuppdincagcadance
identified. Also, in this diffraction apparatus, using
witkeat changaiin tempematurtier ¥ benaXcrangeafiraction spectra
diffraction spectra can be neasured in accordance wth
attohbnged ito thenfisnaguael aY¥ene Xsuagd ditf 4 nddendn
spectra attributed to the fixing aid are neasured at

fypenht i eeperdl 60eCandinlb@he hed tiagt Gaitiaald tigen i t
and then a change in peak area is determ ned between

¢REABe iIATPEARIANASis HBEE AL N tRESH t8S sENR th bt &t Wes,
the amount of the fixing aid dissolved in the resin

&1 cBRA Wed QutdREh8 rdtdS Jf! Hd At tn LT IHVALiAL aid

the resin eat'l ng. e greater a change inp

b £ i d b . .
LEBIFLAREALE fabt Bl hEbpe i B0 G Rp3LR0 i
toner  resi

depTbhe (Batfn 5o Sbhe P RabEakin e L T OBLHA & hathg in
If)(iaéi(ngreaai gttvl\q %%e&ht%ntql'?e ifinxirlJlegagidarb%%wiesenl g{a?oere heating
and after heating, the more the degree of dissolution of the
fixing aid in the toner resin through heating upon fixation. The
toner contains the fixing aid whose change in peak area is large
between before heating and after heating and thus, is excellent
in low-temperature fixing property.

The diarﬁeter of the fixing aid in a dispersion state is not
particularly limited and may be appropriately determined
depending on the purpose. For example, it is preferably 10 nm
to 3 pm, more preferably 50 nm to 1 pm, as the largest particle
diameter. When the diameter is smaller than 10 nm, the fixing
aid comes into contact with the binder resin in an increased

surface area, potentially degrading heat resistance/storage

stability of the formed toner. Whereas when the diameter is
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bet ween before heating and after heating and thus, is
excellent in |owtenperature fixing property. The
walzmoeiess of the fixing aid in a dispersion stEtBIF2609/059832
not particularly limted and may be appropriately
PRSI, DR W RGD LR (Bl B @ LA Ceu iRV RIS solleg in
. t.he.: t rti.c di apeter. Wien the
OB BRrisih  PEpe RERLEE Srdel B Fhon ngohe AliEdhe
Knto eontact w.th the bi ndglr .resin in. an tipﬁr(i.asedd
dErTading Aclow SSmReTa Beipgdrparsdiof the Tormed toner.
resi stance/storage stability of the formed toner.
Waer ea maEePhtBediXIngaddiisy aiHgRessian stake can be
fixing aid is not sufficiently dissolved in the binder
pesisyireds ifay exaanphe, apdalloweat | Specifacallyi songr is
degrading a | owtenperature fixing property of the
¢ admeran Epoxpi zemnemansl thoe thecraguliahti preduct is
di spersion state can be neasured, for exanple, as
$latedws. a Sheckhe sablf yabduint00ismenbEHdathudtoba ek piece
resin, and then the resultant product is sliced to a
ishs cdimeeS wath ahahle niden RBTroidet RSt PREAI REEh HA BFA Wiith a
stained with rutheniumtetroxide, and then is observed
#ialdl A1 iBRSTeREL OF 1R 8Pe ¥, g
1(%1%00,1%12% ov@g (gg pL‘%?thrg%hi ngl.gﬁ'creﬁhg p%%—’%r’?gfgiﬁv%ed by
dirgper fi f t f iyxd N id. .
RESLHRL AP R, GIRRCRBLES LA TRt s U e bepion
t.he re Signg _agent cqntained.in the toner,. the
1teoth RS DR e AT eIy i Qs B8 foc R tinpRyeh e
bove pr.ogcedure is repeated, except that.the toner is
(RIRG i, Foam thecteleRBIRE ABstason briodhin Lhpckiary the

fag%ent, to thereby confirmthe L
ollowing 1s performed 1n advance. Specifically, the above

procedure is repeated, except that the toner is changed to each
of the fixing aid and the releasing agent, to thereby confirm the
difference in contrast between the fixing aid and the releasing
agent. When the above-confirmed difference in contrast is
compared with the difference in contrast between the fixing aid
and the releasing agent contained in the actually observed toner,
the fixing aid can be distinguished from the releasing agent in
the toner.

In the present invention, preferably, the expression ATg =
Tgr — Tgr’ > 10°C is satisfied, more preferably, the expression
ATg = Tgr — Tgr’ > 15°C is satisfied, where Tgr denotes a glass
transition temperature of a polyester resin, and Tgr’ denotes a

glass transition temperature measured after heating at 150°C a
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difference in contrast between the fixing aid and the
rel easi ng agent. When the above-confirnmed difference

w0 ogontssast is conpared with the di fference ipTT/IP2009/059832

contrast between the fixing aid and the rel easing

AORRLr& YT 881 dsfleher A5 HhURd ¥ aPPS BV EA 98 d at§§ing

g
fixing aid can be distinguishe a?romtﬁle releasin

[ In the present invention,
%g{é?%(r)éga[lyge?%gﬂgé%)r’essi on DIg = Tgr - Tgr' > 10 Cis

sati sf re,preferabl the expression DIg = Tgr .-
Tor' N CHBRCFREY Hinseb e fiuten desing paggitained
trapsition tenperature qf a polyester resjin, and Tgr'
’o‘égg?etémfrg pds'east Ansg P?&helnér%%}’aﬁﬂﬂ%fyn%% @y eaf t er
heating at 150 C am xture of the polyester resin (90
PAPESSHYNEss) and a fixing aid (10 parts by nass).

Not ably, when two or nore polyester resins are

cont ai Hedej the gl assrtaansatione tem peratofe t(Tem rofya
satisfy the above expression. Here, the gl ass

pobyresiter ae sierged aher gl asEotra mdi ti i 6é ygsdrat ure (Meranef a
the glass transition tenperature (Tgr') of a fixing

fikin g laid @A barky byRaflss) 0 hifg FI1Y8ELEF rb831 AR be
be nmeasured using a differential scanning cal orineter

eaGQureush e g aDPFrofe niiiﬁ'l %@ﬁﬁltéligfg S er (DSC)

Corporation). Specifically, t ass transition

%ii@% PP el #) Jg)fdlf&eo %h?]%?ﬁl} F%)\%:p% r58b n?e

easured in acco nce w ng procedure.
BRI 158 R AR e FESFof e

polyester resin can be measured in accordance with the

following procedure. First, the polyester resin (about 5.0 mg) is
placed in a sample container made of aluminum; the sample
container is placed on a holder unit; and the holder unit is set in
an electric furnace. Using a differential scanning calorimeter
(“DSC-60”, product of Shimadzu Corporation), a DSC curve of
the polyester resin is obtained by increasing or decreasing its
temperature in a nitrogen atmosphere as follows. Specifically,
it is heated from 20°C to 150°C at a temperature increasing rate
of 10°C/min; it is cooled from 150°C to 0°C at a temperature
decreasing rate of 10°C/min; and it is heated again to 150°C at a
temperature increasing rate of 10°C/min. Using the
thus-obtained DSC curve and an analysis program of a DSC-60
system, the glass transition temperature (Tgr) of the polyester

resin is calculated in a shoulder of the DSC curve corresponding
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container is placed on a holder unit; and the hol der
unit is set in an electric furnace. Using a

waiobd/enssst i al scanning cal orineter ("DSC 60", HUTQEdedo/ 059832

of Shimadzu Corporation), a DSC curve of the polyester
&?%h@éé%o%hpﬁhﬁggrgyuf@qhgeéégg or decreasing its

tenperature In nitrogen atnosphere as foll ows.

Speci fN%%Lllbe, Vlvhehstvpg%tre frreo S(E'ei‘(}e% sz %r%t thtained
il g

tenperature I'ncreasing ra I'S COO

50 C t 0 Cat a erature in rate of
i BBk e % 1Pt %&9@3@3&%@(&@5&5@% o
erature increasing rate of 10C mn. Using the

n@”ﬁﬂ?&rned DSC curve and an anal ysis programof a
DSC—60 system the glass transition tenperature (Tgr)
of t heSpBilaady.ethe dsxing aid Al w%\tt@dbymaséq@gnaem@fg
the DSC curve correspondi ngto the second tenperature
polyresdse. reNon aiainybe whensuweddiornglas spolapes tiem temipegrature
are contained in the toner, at |east one of them may
€Bgi’3f y Ribet amdwar@(atcbielﬁomg)samdl arpolyetbher texim@4.5
aid (10 parts by mass)-containing pol yester resin can

Bg)rees pleced oh Hbastple dowstdindt hRidRebALIGiniGh; khe
First, a fixing aid (0.5 ng) and a polyester resin

éé‘m%lggc)orﬁragngf 36 %)qa'chaoﬁ ARbEI &P ﬂttﬁfnﬁﬁdnﬁij@ h%flder unit

al um num the sanp e container 1Is p aced on a hold

éét 13%?@%@% glti‘*?b.'@ét ; a?ﬁlg:al J‘lff‘é’}e“ﬂﬁ?ﬁ %E&ang

ur nace erenti nning ca
C_cur m. xt ur S, obt i.ned by .incr ng or
aoritatfy ﬁ%gﬁe%aea@& % AOATHE o gt aibhgaphor e as
follows. S eglflcally,. is heated from20C to
1ncreasing Oor decreasing 1its temperature 1n a nitrogen
atmosphere as follows. Specifically, it is heated from 20°C to
150°C at a temperature increasing rate of 10°C/min; it is cooled

from 150°C to 0°C at a temperature decreasing rate of 10°C/min;

and it is heated again to 150°C at a temperature increasing rate

of 10°C/min. Using the thus-obtained DSC curve and an

analysis program of a DSC-60 system, the glass transition
temperature (Tgr’) of the fixing aid-containing polyester resin is
calculated in a shoulder of the DSC curve corresponding to the
second temperature increase.

Notably, when two or more polyester resins are contained
in the toner, at least one of them may satisfy the above
expression.

The amount of the fixing aid contained in the toner is not

particularly limited and may be appropriately determined
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150 C at a tenperature increasing rate of 10C/ mn; it
is cooled from150 Cto O C at a tenperature

walmos/easisng rate of 10C/ min; and it is heat ed mgaiPodms9832

150 C at a tenperature increasing rate of 10C min.

¥shBadihg J&%%g%ﬁ?f;&&g Dﬁcl%g&gfass tyaﬁ%aﬂ | %38 or more

progr am of st'em ransrtion

TR0 B o AP o
h t
B SO DREBS D SRR 8L e en

e cont ai ne he toner, at |east one of them may
?uaéng%“PﬁéSg"ﬁavﬁet P& dyomaspnd henfixing ¥id daes indtng
aid contained in the toner is not Sbetlcm arly limted
%ﬁﬁﬁwt&% %ﬂpb@bntméﬁeyt@epetmm pendiing tora pher
ur pose. is preferably 2% by nass or nore and | ess
Wem%baytum §iximgr propeftyr@btlye Ioerme drbsaet.o MWhebyas
mass, on the basis of the total amount of the toner.

Whem the smoumit iss25Hsbythass 2 Morepshe fdienéd ton@r may
aid does not sufficiently exhibit its effects,

eehHiti Alployrl SFgé NPe s tanROUNd AVpHEFMRIAL Ure fixing
property of the fornmed toner. \Wereas when the anount

+Ss13PYR BY/TBFR2O st BiRty L he formed toner may exhibit a
poor offset resi st ance and a poor heat

&%{dﬁd&n;«géﬁ{ grage stability. < Binder resin > The
nder

resin contains a polyester resin. - Polyester

sin )
re The binder resin contains a polyester resin.

- Polyester resin -

The polyester resin is not particularly limited and may be
appropriately selected depending on the purpose.

The polyester resin is formed through d.ehydration
condensation between a polyhydric alcohol and a polycarboxylic
acid.

Examples of the polyhydric alcohol include ethylene
glycol, propylene glycol, 1,3-butanediol, 1,4-butanediol,
2,3-butanediol, diethylene glycol, triethylene glycol,
1,5-pentanediol, 1,6-hexanediol, neopentyl glycol,
2-ethyl-1,3-hexanediol, hydrogenated bisphenol A; and dihydric
alcohols formed by adding, to bisphenol A, a cyclic ether (e.g.,
ethylene oxide or propylene oxide).

Also, alcohols having three or more hydroxyl groups are

preferably used for crosslinking the polyester resin. Examples
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The polyester resin is not particularly limted and
may be appropriately sel ected depending on the

waopeeess The pol yester resin i s formed throutdcr/jr009/059832
dehydrati on condensati on between a pol yhydric al coho

lelo I
I Ehf leoHefE HavThg e gfycéf@hﬁ?‘opyrf‘%é SRyt
l, 3 : I byl
hioge! iy 2 SR 5 AR PR
6 h I I I t

SRS, Lo I%Iﬁﬁgaofzﬁ Fitahagiet

hol s fornEd by addi phenol A, a cyclic
£ grp% tanetraph, #lieTs ,.%emsﬁ RRARARRITIAN de) . Al S0,
al cohol s having three or nore h droxK groups are
prepbhubily2 sbytpoeterdssrimrthylaleébpoeyest er resin
Exanpl esof the al cohols having three or nore hydroxyl

yriougtdyilotp e sorbid dl, 3, 5t £ 2513 dedxbemasteater. ol |
1,4-sorbitan, pentaerythritol, dipentaerythritol,
tri penEaanyplesi éfdthe IpodyédabbéoyHtrdcil,include
1,2,5-pentanetriol, gl ycer ol , 2-methyl propanetriol,
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maleic acid, citraconic acid, itaconic acid, alkenylsuccinic acid,
fumaric acid and mesaconic acid); unsaturated dibasic acid
anhydrides (e.g., maleic anhydride, citraconic anhydride,
itaconic anhydride and alkenylsuccinic anhydride); trimellitic
acid, pyromellitic acid, 1,2,4-benzenetricarboxylic acid,
1,2,5-benzenetricarboxylic acid, 2,5,7-naphthalenetricarboxylic
acid, 1,2,4-naphthale_net,ricarboxylic:a_cid,_
1,2,4'butanetricarboxyiic acid, 1;2,5'haxanetriéérboxylic acid,
1,3-dicarboxyl-2-methyl-2-methylenecarboxypropane,
tetrakis(methylenecarboxy)methane,
1,2,7,8-octanetetracarboxylic acid, Enpol trimer acid; anhydrides
thereof; and partial alkyl esters of thereof.

The acid value of the polyester resin is not particularly
limited and may be appropriately determined depending on the

purpose. It is preferably 5 mgKOH/g or higher and lower than
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mel ei ¢ acid, citraconic acid, itaconic acid,
al kenyl succinic acid, fumaric acid and nesaconic
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t etraki s( et hyl enecar boxy) net hane,
degrzdgng@ owet tempena bosey Fixingep vop &rfiyobf theomeaci dn
anhydri des thereof; and partial al kyl esters of
addition, theetarediydiffecwlt thaegaltiasyecharesé nwihichahay
particularly limted and may be appropriately

degeadendad: fepaodiingage. t Funtliepasere,| whieh Phefaidialue
5 mgKOH g or hi gher and | ower than40 ngKOH g, nore

& dweahan 8 MEHKOI 0% hBi SH/es2BE He@YE'mhYae 3Qorl
ngKOH g. When the acid val ue igslomef thgﬁ 2 ng%bﬁf&f
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high-temperature, high-humidity conditions or low-temperature,
low-humidity conditions, potentially leading to image failure.

Notably, when two or more polyester resins are contained
in the toner, at least one of them may meet the above
require}pents_; i._e'.._, may have an 4aqid Yglue falling WithinvAt:he
above >ranige. ' “ | | o |

The hydroxyl value of the polyester resin is not
particularly limited and may be appropriately determined
depending on the purpose. It is preferably 5 mgKOH/g or
higher and lower than 100 mgKOH/g, more preferably 20
mgKOH/g or higher and lower than 60 mgKOH/g. When the

hydroxyl value is lower than 5 mgKOH/g, the polyester resin

exhibits a reduced affinity for paper; i.e., a commonly used
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sufficient |ow tenperature fixing property. Wereas
when the acid value is 40 ngKOH g or higher, the toner
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tl&edibﬁeorlﬂaygndmdb(hﬁbltp@tsarﬂﬁoabhy loegt@tipegadure fixing
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Notably, when two or more polyester resins are contained
in the toner, at least one of them may'meet the above
requirements; i.e., may have a hydroxyl value falling within the
above range.

THF soluble matter of the polyester resin preferably has
such a. molecular welght dlstnbutlon that at least one peak
exists in a range ofM W. 3 000 to M. W 50 ,000, since the formed
toner has a desired fixing property and an offset resistance.
More preferably, it has such a molecular weight distribution
that at least one peak exists in a range of M.W. 5,000 to M.W.
20,000. In addition, THF soluble matter of the polyester resin
preferably contains a component having a molecular weight of

100,000 or lower in an amount of 60% by mass to 100% by mass.

Here, the molecular weight distribution of the polyester
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for exanple, under high-tenperature, high-humdity
conditions or lowtenperature, |owhumdity

waemogidessns, potentially |leading to i mage fai IRgTEIP2009/059832

Not ably, when two or nore polyester resins are
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di stribution of the polyesterresin is neasured through

et x Q1R E h Wt abhlieyed @ Bbo a@Cht USieRoteibeddtdre. In
solvent. The glass transition tenperature (Tg) of the
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| The binder resin may further contain a resin other than
the polyester resin. Examples thereof include homopolymers or
copolymers formed of, for example, styrene monomers, acrylic
monomers and/or methacrylic monomers; polyol resins; phenol
resins; silicone resins; polyurethane resins; polyamide resins;
furan resins; epoxy resins; xylene resins; terpene resin;
coumarone'indene r:esjns‘; _polycarbonate resins; and petroleum
resins. These fesiﬁs may .l‘).e. ‘us'ed alone ori in combihation;
< Releasing agent >

The releasing agent is not particularly limited and may

be appropriately selected depending on the purpose. The
melting point thereof is preferably low; i.e., 60°C or higher and
lower than 90°C. When dispersed together with the above

resins, such a low-melting-point releasing agent effectively

exhibits its releasing effects on the interface between a fixing
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addition, the binder resin is sufficiently softened by
the fixing aid, and thus contributes greatly to

wroogluetison of a toner excellent in | ow enper atqmmp2009/059832

fixing property. The binder resin may further contain
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atitined. ang petroleun1re5|ns These resins nay be used
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adixing apdiand theseexthils t pmaf exedllygnlt dow -te mpeGduCeor

hi gher and | ower than 90 C. Wen di spersed toget her

fiki hgthwpdiaye Misd B6ne B uthere foos: iethoighRpdobe fixed

rel easi ng agent effectively exhibits its releasing

RitRE 6ixefgt AA1d MW RCEe ApleWBearad ibisdtngy Ble l18% éxthan
each toner particle. Thus, even when an oil-Iess

H?&f‘ﬁ?'as%hx?eﬁ%' ?}du@eﬁ M}h?? x%lfeeﬂ e 'il)% %ﬂ%”} IEHQIhg

as ol IS not ap Ied onto a Xln

RERAF g Bt R ERnl e R b8 P F el (gngﬁrecltg tgfowthe

resent ‘I nven alns”a fixing aid
exhl ts,,an excell ent ovv-

nd thu te era e fixing
FiEpertpufine Hosis Tarveh of €o LTS RERL (A HEH Pxoc
melting point lower than 90°C is preferably used. Also, when
the melting point of the releasing agent is lower than 60°C,
toner storage stability may be poor at high temperature,
potentially leading to image failure.

Examples of the releasing agent include natural waxes
such as vegetable waxes (e.g., carnauba wax, cotton wax, Japan
wax and rice wax), animal waxes (e.g., bees wax and lanolin),
mineral w.laxés“(e‘.g;, ozokelité and ceresine) an.d‘ petroleum
waxes (e.g., paraffin waxes, microcrystalline waxes and
petrolatum); synthetic hydrocarbon waxes (e.g., Fischer-Tropsch
waxes, polyethylene waxes and polypropylene waxes); and
synthetic waxes (e.g., ester waxes, ketone waxes and ether
waxes). Further examples include fatty acid amide-based
compounds such as 12-hydroxystearic acid amide, stearic amide,

phthalic anhydride imide and chlorinated hydrocarbons;
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with a fixing roller whose tenperature is set to be
| ower than that of a conventionally used fixing
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without mutually degrading their functions.

These releasing agents may be used alone or in
combination.

The amount of the releasing agent contained in the toner
1s not particularly limited and may be appropriately determined
depending on the purpose. It is preferably 1% by_ mass to 30%
by mass on the basis of the total amount of the toner. | When the
amount is less than 1% by mass on the basis of the total amount
of the toner, the formed toner may exhibit a poor offset
resistance. Whereas when the amount is more than 30% by
mass on the basis of the total amount of the toner, the formed
toner may involve considerable filming, and fogging may occur
in the formed image.

(Colorant)
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pol yet hyl ene waxes and pol ypropyl ene waxes are
preferred, since they inpart a sufficient
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exhi bit a poor offset resistance. Wereas when the

benuidinesyellber {Gain3WR)Y perssawént fellas i(NOEG)  halcan
total anount of the toner, the formed toner nay

HHOWO0§Gd(H)aklla&tféil‘ﬂellﬁkeal?;dnh‘agﬁié"?eH%)év PgEREr N
the ornmed i mage. (Col orant) The col or ant may be

am&gaa Sﬁuovsefkém e&o@ﬁggﬁ%pgge o‘whe %fle dxréé)mad

nomn ye plgnents ereo |nc

g%w) gl %ﬁs@%ﬁﬁ ?ﬁygadéé%mgm%)rcurna haorlltlmony
/5o S i S G, 8, a2, 908 g o 1 e
parachloroorthonitro anilin red, lithol fast scarlet G, brilliant
fast scarlet, brilliant carmine BS, permanent red (F2R, F4R,
FRL, FRLL and F4RH), fast scarlet VD, vulcan fast rubin B,
brilliant scarlet G, lithol rubin GX, permanent red F5R, brilliant
carmin 6B, pigment scarlet 3B, bordeaux 5B, toluidine Maroon,
permanent bordeaux F2K, Helio bordeaux BL, bordeaux 10B,
BON maroon light, BON maroon medium, eosin lake, rhodamine
lake B, rhodamine lake Y, alizarin lake, thioindigo red B,
thioindigo maroon, oil red, quinacridone red, pyrazolone red,
polyazo red, chrome vermilion, benzidine orange, perinone
orange, oil orange, cobalt blue, cerulean blue, alkali blue lake,
peacock blue lake, victoria blue lake, metal-free phthalocyanin
blue, phthalocyanin blue, fast sky blue, indanthrene blue (RS
and BC), indigo, ultramarine, iron blue, anthraquinon blue, fast

violet B, methylviolet lake, cobalt purple, manganese violet,
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oil yellow, Hansa yellow (GR, A RN and R), pignent
yellow L, benzidine yellow (G and GR), pernmanent

wo/Bbd/osisNCG , vul can fast yellow (5G R), PCT/JP2009/059832
tartrazi nel ake, quinoline yellow | ake, anthrasan

A6 4 0M6 BSbed %%@n%nvswmw cﬁ%&%t g%enf %9%.1, §28en,

ead verm1idn m r ed cadOI iy d
rrranent red 4 arar e i'S
BRED A WAL, LEiRET EROGRN A e ofpRat rsa B,
brilliant fat scar,l et i ant c r.m ne
%P%Pﬁ%& o8 BB 01 RO Bt Seaml kg B paByibe Been
ar | e VD, vulcan fast rubin B, brilliant scarlet G
f’ﬂ} Eﬁlwywl%egmn%ntbba%m%rgneﬁmartﬂt%muﬁnrpmde,
|grrent scarl et 3B, bordeaux 5B, toluidine Mroon,
QTE]I‘?@Y\Q oddlishepeRR, Helio bordeaux BL, bor deaux
103 BON maroon |ight, BON maroon nedi um eosin | ake,
r hodanTheSbaiodoBantmudmyﬁbmeuba&eamnead)i iardombak®&tion.
t hi oi ndigo red B, thioindigo maroon, oil red,

qui nacTheéoamonatt, opyhazolenent edntpiiydia tRdtosbF 9ot
verm | i on, benzidine orange, perinone orange, oil

P4 A0l a ERDRIk i fodUgn dGREY! E@%p&iﬂ@naké@ aepéﬁﬁlﬁ@&e
peacock blue | ake, victoria blue l'ake, fnetal-free

abhbalipsy ani @hQ';H?an&E?J hai@f&ﬁ?éﬂaﬁi&i%}%aﬁﬁmrﬁﬂsq bUE5 %

i ndant hréne bl ue and BC

h\%?ﬁy?w o #)péfeq'lélbqgr%}tgll}'u%fé i(w/elé%éhass on the
f SRR Y 64 L EOHAE P i, AR e o
i 16 deh T AR, i ?%qaraEi‘togiegg#ags%%%%rgﬂp%&;eégygﬁk‘ée
gerref%rl]'mggégr a%(l;lhglggagrwefgn tthlet a?rrzllolilnl]lto;(sl (Ijneore than 15% by
mass, the pigment is not sufficiently dispersed in the toner,
potentially leading to a drop in coloring performance and
degradation in electrical characteristics of the formed toner.
The colorant may be mixed with a resin to form a
masterbatch. Examples of the resin include polyesters,
polymers of a substituted or unsubstituted styrene, styrene
copolymers, polymethyl methacrylates, polybutyl methacrylates,
polyvinyl chlorides, polyvinyl acetates, polyethylenes,
polypropylenes, epoxy resins, epoxy polyol resins, polyurethanes,
polyamides, polyvinyl butyrals, polyacrylic acid resins, rosin,
modified rosins, terpene resins, aliphatic or alicyclic

hydrocarbon resins, aromatic petroleum resins, chlorinated

paraffins and paraffin waxes.
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to forma nasterbatch. Exanples of the resin include

ply neast-pr shlogrolsyyre me copalypmess| sty sshepropylesti t ut ed
styrene, styrene copol yners, polynethyl nethacryl ates,

pop ylyuh gt s, netyrearey v it phtol pehy \dopwlly stérer i des,
pol yvi nyl acetates, polyethyl enes, polypropyl enes,

DR J- 05y a SREKYLIR ¥ObolyHRERS, s RAlaHY- ﬁ@ﬁfyqsacrylate
pol yam des, polyvinyl butyrals, polyacryllc acid
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methacrylate copolymers, styrene-butyl methacrylate
copolymers, styrene-methyl a-chloromethacrylate copolymers,
styrene-acrylonitrile copolymers, styrene-vinyl methyl ketone
copolymers, styrene-butadiene copolymers, styrene-isoprene
copolymers, styrene-acrylonitrile-indene copolymers,
styrene-maleic acid copolymers and styrene-maleic acid ester
copolymers.

The masterbatch can be prepared by mixing or kneading a
colorant with a resin through application of high shearing force.
Preferably, an organic solvent may be used for improving mixing
of these materials. Further, a so-called flashing method is
preferably used, since a wet cake of the colorant can be directly
used (i.e., no drying is required). Here, the flashing method is
a method in which an aqueous paste containing a colorant is

mixed or kneaded with a resin and an organic solvent, and then
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&ﬁhﬁ? e‘@*"xﬁ@%ﬁihﬁﬂh‘@ﬁ&&f%ﬁ%fafeogﬁg{n 'ite ?h%ﬁ'a%ﬂ{‘e

kne a resin an organi
ol Venltkoo and t.henthe colorant is transf er edq to

et %yeﬁwgeﬁh@%&egmxdamomwe & lvgmgl%

hi s. mi xi ng/ kneadi ng, for exanple, a
ﬁuorlne'mo 1 1e§ quatérnary ammonium salts), alkylamides,

phosphorus, phosphorus compounds, tungsten, tungsten
compounds, fluorine-based surfactants, metal salts of salicylic
acid, and metal salts of salicylic acid derivatives.

Also, the charge controlling agent may be a commercially
available product, and examples thereof include BONTRON 03
(nigrosine dye); BONTRON P-51 (quaternary ammonium salt), -
BONTRON S-34 (metal azo-containing dye), E-82 (oxynaphthoic
acid-based metal complex), E-84 (salicylic acid-based metal
complex) and E-89 (phenol condensate) (these products are of
Orient Chemical Industries, Ltd.); TP-302 and TP-415
(quaternary ammonium salt molybdenum complex (these
products are of Hodogaya Chemical Co.); COPY CHARGE PSY
VP 2038 (quaternary ammonium salt), COPY BLUE PR

(triphenylmethane derivative), COPY CHARGE NEG VP2036
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hi gh-sheari ng di sperser (e.g., a three-roll mll) may
be used. < O her conponents > Exanpl es of the other

woemopenesyt s contained in the toner include a alGamEre009/059832

controlling agent, inorganic nicroparticles, a

(4 €24 rith RE L hPMERIGS SAPHOYRE COP YR FANREE N'%te‘#m%h-

Exanpl es of the charge controlling agent incl

lﬂars%SbP@dggﬁssaré rdprtIgPXilQF% ﬂyke@Ol ?ng R-147 ﬁbgron

rome-cont al ni ng ne conp ex yes, enum ac

'%tvernér%@”emiff)ﬂ SR G 1B Gt PRIG A copper

uat.er nary ammoni um salts), aI kyl am des,

Bﬁgﬂs SR AR DS, GOMPBGRIL AT A Pk aRATa Sh

npounds, fluorine-based sur f act ants, netal salts of
Eabfreyru‘ccaemyura% hastiag, a5l 2 §u@tcts<malcgro@pa@| gulfonic
derivatives. Al so, the charge controlling agent may be
acigbgnenpi sarhozvhigrabpe quradenoaryamm manimpiesalterteof
i ncl ude BONTRON 03 (nigrosine dye), BONTRON P 51
(quat eThasy drange ummtsraﬂt@gexﬂ@\m\lbs-ﬁsled ndbak or in
azo-contai ning dye), E 2 (oxynaphthoic acid based
oemhdlingéigd ex), E-84 (salicylic acid-based netal
conpl ex) and E 9 (phenol condensate) (these products

are of TRkl SilboudtesT eBb dHAYR! édiStrollind hgehk- é’zﬂi’e&mg the

TP- 415 (quat ernary amoni um salt nol ybdenum conpl ex
HIEED A S SRR by
SR A Y I P P SRR =
amount is preferably 0.1% by mass to 10% by mass, more
preferably 0.2% by mass to 5% by mass, on the basis of the
amount of the binder resin. When the amount is less than 0.1%
by mass, the charge controlling agent may not exhibit its
intrinsic effects. Whereas when the amount is more than 10%
by mass, the formed toner has too high chargeability, resulting
in that the charge controlling agent cannot sufficiently exhibit
its effects. As a result, the electrostatic force increéses’ A.
between the developing roller and the toner, potentially
decreasing the fluidity of the toner or forming an image with
reduced color density.

The inorganic microparticles are used as an external
additive for imparting, for example, fluidity, developability and
chargeability to the toner. Examples of the inorganic

microparticles include silica, alumina, titanium oxide, barium
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(these products are of Hoechst AG, LRA-901 and LR-147
(boron conpl ex) (these products are of Japan Carlit

waemo9/142888 ) ; copper pht hal ocyani nej peryl enel PCT/JP2009/059832

qui nacri done; azo pignments; and pol ymeric conpounds

Paynage "i‘ﬁ'a%ng YRGh Q82ha9s ObRIcifnd lﬂﬂ‘a‘}ﬁt‘%, as(ﬁgn%}%p’
car boxyl group, quaternary ammoni um salt, 'etc. ese

: c -agept s be.;used _al,one_or _i.n
ERAERT T AN B0 RAT oF Rl "LCERaPSR Saft Pifry ng

agent .added to the toner is not. particularly limted .
B PRES L rodh p ot ey cadtBr rhREm udbardhg bR Reoxide,

urpose. FEQr exanple, the anount is preferably 0.1% by
E%{iér?% oFg3 by’i‘%%’é’,n%?’é’xﬂagf B agnesinmopigesgdscqpium
5% by mass, on the basis of the anmount of the binder
pxiler bayjamm tsyd fatmubarium| caxdonate, calehum cadhonates
charge controlling agent nay not exhibit its intrinsic
siflieut sarbte eaasl sHecon haterdeunt is nore than 10% by
mass, the formed toner has too high chargeability,

r esul t Thgsé rnblrgh nliéen drepgeticlet mblyi ke vaednal g 8etin
sufficiently exhibit its effects. As a result, the

&mbinhasicaii c force increases between the devel opi ng
roller and the toner, potentially decreasing the

fluidi Tﬁe%riwgﬁjh%%i&'é dALPSr 87 thgaig‘%é' 3t " educed

col or density. € Ihorganic mcropartic are used

PR FEA T BECHAR SRR LA 8 1R 5 m
tongh: nn[Elx_arrpl es of the inorganic

The amount of the inorganic microparticles contained in
the toner is preferably 0.01% by mass to 5.0% by mass, more
preferably 0.01% by mass to 2.0% by mass, on the basis of the
total amount of the toner. |

Also, the inorganic microparticles are preferably
subjected to a surface treatment using a flowability improver.
The thus-treated inorgap;c micxjoparvtigles have improy“ed
hydrdphobicit’y and;chus, contribute t.o'pi'eventio'r‘l of—dé.gradati'on
in flowability and/or chargeability even under high-humidity
conditions.

Examples of the flowability improver include silane
coupling agents, silylating agents, fluorinated alkyl
group-containing silane coupling agents, organic titanate-based
coupling agents, aluminum-based coupling agents, silicone oil

and modified silicone oil. When silica and titanium oxide are
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m croparticles include silica, alumna, titanium
oxi de, bariuntitanate, magnesiumtitanate, calcium

wd banatsm, strontiumtitanate, zinc oxide, tirraxirden/059832

silica sand, clay, mca, wollastonite, diatomaceous

ﬁ@%ﬁ%r%b@ﬁﬂl&%g’é.&dﬁe &b} éJJPeﬁxéd(g?i’ sUEE ol 3 aR%1d using

antl ny triox magnesi um oxi Zl rconi um oxi de,

[ L . rium carbonate,, cal Ci car honat e,

ER S AYLHE) G R S hRAGRET o mER- SRR PR g
igroparticles may be .ysed al one or in conbination.

gﬁérBBgﬁhWtb‘“gﬂli“éé”‘d Sneter of the inorganic
m croparticles.is preferably 5 nmto 2 mm nore
pr ef erigie C];’iaﬁﬁﬂgd’ THA DG &DPFOYSE 16f used foadhgani c
mcroparticles contained in the toner is preferably
pugposewirasily sem oving tomes pardideprmemeating af@r%
by mass to 2. 0% by mass, on the basis of the total
twresifie rafn ahpho tmem d vé o, ahtea ipromganyi transfer medium.
m croparticles are preferably subjected to a surface

tr eat nExtantplergofithé @Melnkn g porfpr oiaice Mrover include
thus-treated inorganic mcroparticles have inproved

hwisopdidbinethY sans (@Hﬁs, ZEROLEL DL & hAdPESNSAL QBeDfate)
|

degradation in flowability and/or chargeability even

Hﬂﬁeﬁ%il}:llﬁgr Iﬂlﬁr}ﬂpr? taX'tﬁﬁBgi[}fé)MedEf(m%ﬁ Kag-fee

fl owa ty ver 1 ncl'ude silane cotpling agents,

S LSRR AR S S O 51
microparticls and polystyrene microparticles). Preferably, the
polymer microparticles have a relatively narrow particle size
distribution and a volume average particle diameter of 0.01 pm
to 1 pm.

Examples of the magnetic material include iron powder,
magnetite and ferrite. Note that the magnetic material is
preferably white in consideration of the color tone of the formed
toner.

The toner of the present invention is excellent in
low-temperature fixing property and offset resistance, and can
form a high-quality image for a long period of time. Thus, the
toner of the present invention may be used in various fields. In
particular, it is preferably used for image formation based on
electrophotography.

< Production method for toner (toner production method) >

The toner production method is not particularly limited
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coupling agents, alum num based coupling agents,
silicone oil and nodified silicone oil. Wen silica

w@roiBani um oxi de areused, preferably, they BIBIP2009/059832

subjected to a surface treatnent using the flowability

ARB'AY bé‘%ﬁﬁﬁﬂ_ié@eltgfygél%félﬂgﬁie&écq%ﬂdﬁ?g @Hdtheo})#é' ose

hydr ophobi ¢ "t'i t ani um 0OxI de. eani ng perft ce

5% Q:Y)%rveixfti{ujrzgﬁlyr Eﬁo%egé’}#{’gﬁﬁd%fcﬁgﬁ?eixﬁ%%ﬂcg&@."i ng

toner partic enal nl!ﬁ {ra (
B RERE Uiy E RaP AR a0 AR P e

ac]ié(d netal .salts c stearate and calcju
R?

e.g.,.zi
ARGF A tA0] vﬁsrﬁl%?’ fitsodption épégeﬁﬁm%athﬂg%@g}d
soap-free enul sification palyperization (e.qg., i
s aser ppulphtomareihads. ni O dhese; dissehniipsl suepansion
m croparticles). Preferably, the polyner
miethodarand|pdymerzatiosl méthsids aze mawtpemtadyepwifeered,
di stribution and a vol une average particle dianmeter of
fin@e they eniploy ahxagqpéess afed hemmadreatei therdixamignhid and
i nclude iron powder, magnetite and ferrite. Note that

tHe pobpesidrcreginesr@ldificwltefebadomphitiiflel With each other
consi deration of the color tone of the forned toner.

digidPshePiploluRISseNt invention is excellent in
| owt enperature fixing property and of fset resistance,

f i.,ghs i image for a |long period of
apg, L%g,b[ﬁ]tl eﬂ'zgﬂgﬁﬂgkh{)ﬁ I mag gp

time. ~the ton e present invention may be
0529 ko 048 K g bR Bl method i
which a toner material containing at least a binder resin, a
colorant, a releasing agent and a fixing aid is melt-kneaded, and
then the thus-kneaded product is pulverized and classified to
produce toner base particles.

In this melt-kneading, the toner material is mixed and
then the resultant mixture is melt-kneaded with a melt kneader.
Examples o_f the ﬁlelt kneader include uniaxial or biaxial
continuous kneaders ;1nd .i)atch knéaders usi“n.';gf:;l .r(')vll mvillb.
Preferred examples thereof include a KTK-type biaxial extruder
(product of KOBE STEEL. Ltd.); a TEM-type extruder (product
of TOSHIBA MACHINE CO., LTD.), a biaxial extruder (product
of KCK Co., Ltd.), a PCM-type biaxial extruder (product of
IKEGAI LTD.) and a co-kneader (product of BUSS Company).
Preferably, the melt-kneading is performed under appropriate

conditions so as not to cleave the molecular chains of the binder
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el ectrophot ography. < Production nmethod for toner

(toner production nethod) > The toner production
wommbdredsiss not particularly Iimtedand may be pCT/IP2009/059832

appropriately sel ected dependi ng on the purpose from

FORYEN TRBA Y PQWﬂTé g%%ﬁngr;g@v&ﬁe %d{ﬁmdaetenﬁi%ed in

Exanpl es there I nc i ng-pul verrzing net

9(9 YRR QP ¢ E&ﬂ%hlgkﬁ 1nlftcéto?}hes%zgﬁn§-'r%n et hods

S ray gr anufa t|on me I S8t i on

t ho rlzatlo ods, .are

§ cHT Tt Re, e berdfire h%ﬁ“‘églbr{gﬁlﬂ&ﬁ thm she

|umV\/nereth f|X|n ald an fﬁi {?ester resin
SPieRIRE RQIAE: Pge%%a%%ﬁéath%mé) fruiAGRAIRE PEFUAE PR
toner. production. - Kneadi ng-pul verizing nethod - One
eensideTRbde exignpumketesisny hem hbedensperatatteots much
which a toner material containing at | east a binder
laygen thancbhfo safiteniag pbeaki agudfjentntdispe fdinnngt aiedis
is nelt-kneaded, and then the thus-kneaded product is
diﬂfimrl'tz;eohtstmdncl assified to produce toner base
particles. In this melt-kneading, the toner naterial

i s m XEHea}hd-heve adirl pesaukants pil¥e¥i£d $o form particles.
mel t-kneaded with a nelt kneader. Exanples of the nelt

Hﬂ %ﬁ‘i’@rpdl'i}ﬁkyﬂﬁlblﬁ' hban£4dOd %oﬁuc‘%‘ﬁ%} fJWE' pulverized

kneaders and bat ch” kneaders usi'ng a o
R P BT RRUBEC e AR ST RE Ty i
gll)%ti(llu 8 1&?}1@%2{?%&%{%@? v%’ﬁlclz\ﬁ%ﬁlehgneadéd procilict 1s

crushed against a collision plate under a jet stream for

pulverization, a method in which the kneaded particles are
crushed one another under a jet stream for pulverization, and a
method in which the kneaded product is pulverized by passage
through the narrow gap between a mechanically rotating rotor
and a stator.

The th-us;pulver}ize_d. product is clas_Sified to prepare
particles having a-p~redete1.'mined paftiéle (iiémeter. Th1s
classification is performed by removing microparticles with a
cyclone, a decanter, a centrifugal separator, etc.

After completion of the above pulverization and
classification, the obtained pulverized product is classified in a
gas flow by the action of centrifugal force, whereby toner base
particles having a predetermined particle diameter can be

produced.
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of KCK Co., Ltd.), a PCMtype biaxial extruder
(product of IKEGAI LTD.) and a co kneader (product of

wBldeB1408sgpany) . Preferably, the nelt-kneadi ng BCI/IP2009/059832
performed under appropriate conditions so as not to

cl eavestiBge JULREN) an eRE:ASaPhdURE VR NASRALA] };}};@Qoner

tenperature during nelt-kneading 1s determ ne

FER AR, SR S e
e of the

higher than_t.he ;sof tenin i nt | eava .
HOR0ELe A RIRES LT R atE PR koA pifite o mixer,
er eas en the te rature is mugch | ower than the
CDETERT A Boner pat LIPS cireno tLrat b Shvatars &
difficult to attain._ The thus-kneaded product is
pradestssefithe exdernphaddifse. | Fnithis tsaptmentaindierms
t he kneaded product is roughly pulverized and then
¢f dargbplaty efithedformed doned, et aspingrdantuibadr ani ng
nmet hods i nclude a nethod in which the kneaded product
éxteamiad hedid Bgee feig.ainorgasicomiprapearticdes oa yestin -
stream for pulverization, a nethod in which the

i epsiedl thalds) Gk e adectc hddleed tNEoReObAse paEgEley | et
stream for pul verization, and a nethod in which the

“heRdadyhadUGEml§. pul verized by passage through the
narrow gap between a nmechanically rotating rotor and a

SPQH%erTQ%ibﬁuﬁleQﬁbﬁefi zed product is classified to

prepare particles having a predeterm ned particle

di anet i s classjfi.cation.isperfofned by renoving
i o opdt £ obelt B8R oRE shBaBER AR B vY

[ L r . ) ..
S&'ynﬁéifz%%mr??gg{ﬁé& fore(tegample, a toner material containing

at least a modified polyester resin capable of forming a urea or
urethane bond, a colorant, a releasing agent and a fixing aid is
dissolved or dispersed in an organic solvent; the resultant
solution or dispersion is dispersed in an agqueous medium,
followed by polyaddition reaction; and the solvent of the
obtaine’d dispersion is removed, folloWed by washing.
Examples of the modified polyester fesin capable of
forming a urea or urethane bond include isocyanate
group-containing polyester prepolymer (A) which is produced
through reaction between a polyisocyanate (PIC) compound and
a terminal carboxyl or hydroxyl group of polyester. And, a
modified polyester resin whose molecular chain has been
crosslinked/elongated through reaction between the polyester

prepolymer and amine (B) provides a toner excellent in both
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After conpletion of the above pul verization and
classification, the obtained pul verized product is

wactoassi2Bised in a gas flow by the action of centgn/fragnloses32

force, whereby toner base particles having a
. el . ¢ _ _

%:vggggggﬁéugsggge%n?%yﬁ@n egta:é%gﬁﬂag |Ste|t\fgsfsstaéldc<féd
toth ner, ba articles. Speci fi I t he tane
part i ?Ia;ég TR IES, i@tg?(tpeorl?{é&focé’géﬁq"lev@g?’eC eod“@\ﬁ&tlﬁ(’iude

C t her .under stirring using a nixer, ereby the
$BR Bt aPPIEINEy aha e Erkd toPTHRSIRY P b S HRGIART .
of the &xternal__additive. In this treatnent, in terms
hexgmeibvieny Gaseqanatadadioner, it is i nmportant
that an external additive (e.g., inorganic
%i6c dbisacy polade mrthydsanroate)o pdradiepplyisoendaates (e.g.,
adhere to toner base particles uniformy and firmy. -
Ropywroneadiisncyehhoe and nytluh axyrlene tiranoe i sorcymat dted;
based on the polynerization nethod, for exanple, a

amatiatdersoaly agenesi(al fg talyleeesdiidospdinhitehnd
pol yester resin capable of form ng a urea or urethane

PPHEbn A kOt RAABdiiso éxel RRR) N raatiral Aila ficl d2s08y &hdtes
IS dissolved or dispersed in an organic solvent;” the

R, 0k P By HOIILRD e fhoes gy

eous fedi I"on react 1on and
RFARBIER, T ARAEBLRETa i SRLE B S
@g%gﬁﬁ%fg %: zggé\?gﬁg%tgdo{)o yqrscrﬂ:{r] ngtgsr %vaitﬁra lf)rheetrpo ne
derivative, an oxime, a caprolactam, etc. These polyisocyante
compounds may be used alone or in combination.

The ratio of polyisocyanate (PIC) to hydroxyl
group-containing polyester is 5/1 to 1/1, preferably 4/1 to 1.2/1,
more preferably 2.5/1 to 1.5/1, in terms of the equivalent ratio
[NCOI/[OH] of isocyanate group [NCO] to hydroxyl group [OH].

The polyester prepolymer (A) preferably has, in one
molecule thereof, one or more isocyanate groups, more
preferably 1.5 groups to 3 groups on average, still more
preferably 1.8 groups to 2.5 groups on average.

Examples of the amine (B) which is reacted with the
polyester prepolymer include divalent amine compounds (B1),
tri- or more-valent amine compounds (B2), amino alcohols (B3),

aminomercaptans (B4), amino acids (B5), and amino-blocked

products (B6) of the amines (B1) to (B5).
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gr oup- cont ai ni ng pol yester prepolyner (A which is
produced t hrough reaction between a pol yi socyanate
wd e 428pound and a terrri nal carboxyl or hydrapgp009/059832

group of polyester. a nodi fied polyester resin
whose r I
t h?ougﬁyr ggé)ltelgonicgﬁ‘é \'/?\1;612%% qun yégg%ﬂéd pr ep%l(Bﬁg?hgg‘éde

Jolaey xce ent in
%8&P?en%%Pg?ure fIXI ﬁ?gﬁé?%nland hot - of f set

@’&ﬁ%‘aﬁﬁ Enadiadiane phdk Ak s Lt etidne);

tetr t ylene dtlsocyanate hexanet hyl ene
ahcg é%%“ﬁﬁﬂ‘2g6-diisocyanatonethylcaproate);
aI| I|c polglsocyanates g I sophor one

gi;@ ndimeshyhdioyichebpanlmathsneyanat e) ;
aronatlc di i socyanates (e.g., tolylene diisocyanate
@ndndnphaﬂyhnuah@nendussphpanabd)anamohaaaﬂj@hphmmu:
di i socyanates (e.g., a, a, a , a'-tetranethyl xylylene
didmosyafaie) ethple nsdieypaings e triain et lienedia bhievecafidn
be used products obtained by bl ocking the above-Ilisted

ROk N At AeAE @faMihB) 2 phenol derivative, an oxime, a
caprol actam etc. These pol yi socyant e conpounds may be

used agQReh Ples! &¥ 9 aﬁf gﬁ‘orér%léﬁ{: 2% fHe compounds

poI yi socyanate (PIC roxyl group-contail ni'ng

A5 GRSl g g;,},lgaeg%%gf %{étehvetﬁ/ TohQtderRldindor @

prefera erns O e equl va ent

4 BT AL D BB

one Iecu{e thereof, one or nore isocyanate

adbggr ylanl ine.

Examples of the aminomercaptan (B4) include aminoethyl
mercaptan and aminopropyl mercaptan.

Examples of the amino acid (B5) include aminopropionic
acid and aminocaproic acid.

Examples of the amino-blocked product (B6) include
ketimine compounds and oxazolidine compounds derived from
the amines (B1) to (B5) and ketones (e.g., acetone, methyl ethyl
ketone and methyl isobutyl ketone). Among these amines (B),
the divalent amine compound (B1) is particularly preferred.
Also, particularly preferred is a mixture of the diamine (B1) and
a small amount of the tri- or more-valent amine compound (B2).

The ratio of isocyanate group-containing polyester
prepolymer (A) to amine (B) is preferably 1/2 to 2/1, more

preferably 1.5/1 to 1/1.5, still more preferably 1.2/1 to 1/1.2, in
39



10

15

20

25

preferably 1.5 groups to 3 groups on average, stil
nore preferably 1.8 groups to 2.5 groups on average.

wooampies of the amine (B) which is reacted wWHJT/IPR69/059832

pol yester prepol ymer include divalent am ne conpounds

{Es otfrﬂhe eaum&ﬁa}@ﬁb [N@ﬁﬂ/ggpmwﬂfsoﬁ: B2 t@rgsfb)qlp

al cohol s am noner capt ans am no aci
?E?ﬂ”*@%%@&%?%ﬁ g (59 o Compounds (B1)
o ﬁ?f t&é%dﬁad ARLfenttutr o RAEPELPORE) o
e LR BT TAREAD el By ot h hasharisat
dlan1necgclohexane and |sophoroned|an1ne and

nehpartichpamavdasg @ spallaatieke diamater at low costs
t et ranmet hyl enedi ani ne and hexanet hyl ene di ani ne) .
wmbees eaivirglemaritaldeador e val ent ani ne conpounds
(B2) include diethylenetriamne and
¢etlmpeadet et r ani ne. Exanpl es of the ami no al cohol
(B3) include ethanol am ne and hydroxyet hyl ani |l i ne.

Exanpl Bhealevdlepati ooty papsent ¢B4Lnitivn ¢dataimNeRE tvher
mercaptan and ami nopropyl nercaptan. Exanples of the

MR pAeisdnt aﬁ)veﬂt%ﬁ'dﬁnﬁ%%@pf@ﬂm SoRtd G 8PKer
am nocaproi c aci d. Exarrp es of the am no bl ocked

(Rfﬁﬁﬂ?x%g&@@udl{‘ﬁls@ggg e v?c?f 1?1?1?&83?@&1‘ @ngple, a

oxazo ne conpoun

one-component developer contaihing only a toner, or a
two-component developer containing a toner and a carrier.

When used in, for example, high-speed printers which respond to
increase in the recent information processing speed, it is
preferably used as a two-component developer from the
viewpoint of elongating its service life. Such a developer may
be used for various known electrophotographies based on, for
example, a magnetic one-component developing method, a
non-magnetic one-component developing method or a
two-component developing method.

When used as a one-component developer, the developer
of the present invention involves less change in diameter of each
toner particle even after repetitive cycles of consumption and
addition thereof, which prevents toner filming on a developing
roller and toner adhesion on surrounding members such as a

blade for forming a thin toner layer. Thus, even when used
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the amnes (Bl) to (B5) and ketones (e.g., acetone,
nmet hyl et hyl ketone and nethyl isobutyl ketone). Anong

W0 hes/e42388 nes (B), the dival ent ami ne conpoundediRiP2069859832
particularly preferred. Al so, particularly preferred

(stiArdd) b K e lopsnd dORe fo7 d 160 | b BIRENEL S
p Fprigg) of fHeth

the tri- or nore-val €ént am ne conpo e ratro

' . ¥ - t al ni | yest er, prepol yner
By BRI B R Beaf 0 AL Jey BRF A iGEC
preferably 1.5/1 to,1/1.5 still nore preferably 1.2/1
o1/ 1B harnubed Aha oo M RiReR by TARET T

f isocyanate group [NCQ to am no group [NHx]. The
c?%\ﬁ%‘fop&ro@fﬁew A eserhda visateen dpvokeeabove chadge ved
ol ynerization nethod can produce spherical toner
meteeof gaghntores partiglaravent efigiralnngteam repetitive
costs with I ess environnental |oad. (Devel oper) The
cjleb aferomfumipéign eseht diditient tberedit dThast ey emowdren
of the present invention, and may further contain

stfihesd dnrpdeselspiue ldeasca fonrr ladg periddypfliemd, othe
exanpl e, a one-conponent devel oper containing only a

d &¥6lop e mAih iR O BPAPRI te SRR PPBEvERIY MNiRY @ toner
and a carrier. Wen used in, for exanple, high-speed

pri nt efs t WRI Gho 1B RPOHe h P de&‘é‘i?ﬁélﬁsﬂlger g??rire%‘:&fﬁtendz iasS

i nformati on processing speed, erably use
By AP o, UL DO AR, SR Pt g
1%1%]%% go°§7%i>iyollljlsasl§?%\wtﬁ(la %Ca}sri(s)% otth%g{oatpa iz?x%ot%lanstegf %ﬁ’e
two-component developer.

| The carrier is not particularly limited, and preferably has
a core and a resin layer covering the core.

Examples of the material for the core include
manganese-strontium (Mn-Sr)-based materials (50 emu/g to 90
emu/g) and manganese-magnesium (Mn-Mg)-based materials (50
emu/g to 90 emu/g). These-may be used alone or in combination.
Notably, from the viewpoint of ensuring desired image density,
strongly magnetized materials (e.g., iron powder (100 emu/g or
higher) and magnetite (75 emu/g to 120 emu/g)) are preferably
used as the core. Meanwhile, from the viewpoint of
advantageously attaining high image quality and weakening
impact on a photoconductor on which surface toner particles are

retained in the chain-like form, weakly magnetized materials

(e.g., copper-zinc (Cu-Zn)-based materials (30 emu/g to 80
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exanpl e, a magneti c one-conponent devel opi ng nethod, a
non- magneti c one-conponent devel opi ng nethod or a

wd wo9/csgonent devel opi ng net hod. When used ase@/JP2009/059832

one- conponent devel oper, the devel oper of the present
4 R\EBRY) RFe 'p'}\é@éf’ #ﬁ?édcﬂamg doedi ameter of each

toner particle eve ter repetitive cycles of

Consu”ﬁlé%r@gkgrqugh{)wrfla%]{ir&oqﬁl MVCeI}a@’edﬁgmlél {oner

filmng on toner esion” on
urro ch a bl ade for .form ng a thj
Parmp ?55@305'%? £0 hug it %ﬁé&‘&séﬂ%‘? AR fegaty 20 b 80
devel gpi ng dev for perlod of t he

K&y el ﬁglﬁnf?é% m@dh kagel ¥ arm, aéeé}%a%r iiasya

Al sg, when used as a two- co onent devel oper, the

mpkﬁpékzeodlambpmgremostnq mhich ¢orrsispend tasfine
change in diameter of each toner particle even after

paowderer irepemiagnaisytioaspef reonscepdéore amed,

addition thereof. Thus, even when stirred in a

mgaitmallwgcmszﬂr@cﬁﬁriea doatge parg.od Wheté e whdre the D50
devel oper mai ntains stable, excellent devel opability.

isng E 1 elirsh LOMBNARM, tley 8peRefic suifaédlaredl oLERE @Ak ricsr
preferably 90% by mass to 98% by mass, nore preferably

@@b@e%éega%%téﬁt&m RY WERA S t oAb @&&@ﬂ T%of Adg ﬂe%h% in

amount of "the two conponent devel oper e carrler

Y cRAE LlrGd EZ[)YOII T gél ng ﬂné)r ef g%E%(the}?macl

and a re3|n ayer cov core |"es o the
1§r13r0 uaégbh :ng?eyg egr (aégacsslﬁﬂgaln(? 6 %?s,shrlg%toiu(fnpgnmon.

Examples of the material for the resin layer include
amino-based resins, polyvinyl-based resins, polystyrene-based
resins, halogenated olefin resins, polyester-based resins,
polycarbonate-based resins, polyethylene resins, polyvinyl
fluoride resins, polyvinylidene fluoride resins,
polytrifluoroethylene resins, polyhexafluoropropylene resins,
copolymers fol_',m_gc_i_,_p:f vinylidene fluoride and an acrylic
monomer, copolymers formed "of vinsrlidene fluoﬁde and vinyl
fluoride, fluoroterpolmers such as terpolymers formed of.
tetrafluoroethylene, vinylidene fluoride and a non-fluorinated
monomer, and silicone resins. These may be used alone or in
combination.

Examples of the amino-based resins include
urea-formaldehyde resins, melamine resins, benzoguanamine

resins, urea resins, polyamide resins and epoxy resins.
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enu/ g) and nmanganese- magnesi um (Vh- My) - based material s
(50 emu/g to 90 enu/g). These nmay be used alone or in

waemoligaags on. Notably, fromthe viewpoint of eIWP20®/059832

desired image density, strongly magneti zed material s
(e.q., mwit c I g '
(75 enﬁ?&qﬁg&%\%gg}r}é/g <?,gllrf gr?%es Igrg%ﬁysuse ugg ?ﬁl‘e})ﬁg
ore.. Meanwhi e, fr t he,vi e i nt _of advantaggousl
ST A e Basay 194 R RenR Loy A%, IRV,
hot ocondyct or on i ch syrface.toner particles are
RSt palivinel Brihel »Rd s oingL B hbgnet s 2o
materials (e, g., copper-zinc (Cu-2Zn)-based materjals
(30 entyxgmplesoehting)polysby pmrg bassd resias wcl
core. The core preferably has a volune average
pahistyirendi apétsdyrepsoycmylicd copaltwetrs0 mm nore
preferably 20 mmto 80 mm Wen the D50 is snaller
t han 1Bxammpldseof heilerloganadedasleifml eesize include

di stribution nost of which correspond to fine powder.

Pblsvingitdoirzddé i on per particle decreases,
potentially causing carrier scattering. Wereas when

the D5Pxiagn SIRAGLENE B?gyééaemsiﬂgeiﬁaefdé belpdHyAese

area of the carrier reases, potentially causing

LA HALLE W poFh ALy Rl ferd ghilimfigse of full

I mages having a large so portion,

ol i d HopPhetandThs SR il pR TR AEESpdlf dor,
¢RI SoR T donaiay  BepmuelqiophbbRmaletrdrion the
reshns; pol Yester basqd rosips,  polycpbonate-based
tin oxide and zinc oxide. The average particle diameter of the
conductive powder is not particularly limited and is preferably 1
pm or smaller. When the average particle diameter is in excess
of 1 pm, electrical resistance may be difficult to control.

The resin layer may be formed, for example, as follows.
Specifically, a silicone resin, etc. are dissolved in a solvent to
prepare a coating liquid, and then the thus-prepared coating
liquid is applied onto the core surface with a known coating
method, followed by drying and baking. Examples of the
coating method include immersion methods, spray methods and
brush coating methods. Examples of the solvent include
toluene, xylene, methyl ethyl ketone, methyl isobutyl ketone and

cellosolve acetate. The baking method may be an external or

internal heating method. Examples thereof include methods
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fluoride resins, polyvinylidene fluoride resins,
pol ytrifl uoroethyl ene resins, polyhexafl uoropropyl ene

wo sld/me33copol ymers formed of vinylidene fluorpciesrog/osess?
an acrylic nononer, copolyners formed of vinylidene

' [ I rote rs g
%ﬁl#)%#g&n%aan \ézrd%%p fe lfgéérﬁgff uoroet ﬁy{lene r(? 3&
f uorlde an rlnatedm)orrer nd SI|ICO
e g afy B0etrit T aRa oy B e, RO Rate nd

l.es of .the am no-based resins iInclude

g%fi&r?l’ﬁ'lpdgﬂ}/‘ﬂ% q‘lé'srof‘i‘éav%f’gh?ﬂénr esins,

benzoguanani ne resins, urea resins, polyan1de resins
and epbh¢ gmguIy. @(Ehﬁll‘@@%flayﬁé qeatpinagiinptke¢arrier is
resins include acrylic resins, polynethyl

peefeaably 41.8 1% biyymerss tnbt0%l by maky\wmyhe dzstiatef, the
pol yvi nyl al cohol and pol yvinyl butyral. Exanples of
tdtal pohypantrehthbdezaediaresi Whdme¢hodempalntsisyleszet leag
styrene-acrylic copolyners. Exanples of the

00109 heds 9| £hiifoLs FesinnTdHdens) Yoit e f6Fhed 68 the
Exanpl es of the polyester resins include polyethylene -

$eFRRbt dvh alas ragd pwH@wafé %eeﬁ eheRrhbAAL & m!d‘re than

necessary, the re3|n I ayer further contain,

SR m LONMEL £y FmBAYHRLn %;gﬂegpi)@é Bes'ddD { tc%ftoacause
e conducti ve powder inc 1ars,
B4 MR ER R PP AR S,
tnaliupe E)It%llj'ln?urylfl II'IHI (Eaerci'lglr-]%:;r%uﬂr ef erably 1

The developer of the present invention may be suitably
used in image formation by various known electrophotographies
based on, for example, a magnetic one-component developing
method, a non-magnetic one-component developing method or a
two-component developing method.
< Toner accommodating container >

The toner accommodating container of the present
invention accommodates the toner of the present invention.
The container is not particularly limited and may be
appropriately selected from known containers. Examples
thereof include those having a cap and a container main body.

The size, shape, structure and material of the container
main body are not particularly limited. The container main
body preferably has, for example, a hollow-cylindrical shape.

Particularly preferably, it is a hollow-cylindrical body whose
44



10

15

20

25

mmor smaller. Wien the average particle dianeter is
in excess of 1 mm electrical resistance may be

waiobd/iepedst to control. The resin |ayer may be dawmipeohs 059832

for exanple, as follows. Specifically, a silicone
e R R i M R R S

Lqui d i l4i - h . f .With k
Lo g PR O B 8h S AR g D
SRR S B, L SRk Bt

Exanpl es of the solvent include toluene, Xxylene, .
e et hhe materdal fbergfon kppat nanteewisalydgmited and
cellosolve acetate. The baking nethod may be an
expeeieainbdy theserfram ehtdhghewondainer anpire dodyecanfbe

i ncl ude met hodsenpl oying a fixed-type electric

farmmed eyith high dimmpesiebedtadonfacynackmong thamy preferred
el ectric furnace or a burner furnace; and nethods

£ poYy et erl ©IINBY ol Peli 1oy Ieie rd it s2PV1Fprop yldiee resins,
| ayer contained in the carrier is preferably 0.01% by

PESStl Pe Re Qf@’sbﬂs,\'}%ﬂs‘yﬂ‘i‘lyﬂhﬁlﬂé@ﬂé r@giﬁile?(gﬁla%'é'yﬁpéﬂébﬁys,

of the carrier. en the anmobunt is less than 0.01%

. ' ' f t he
£35S Bl VOB b SR Tleci SOLTRY O

surface o t'he amount’ 1s nore

than 5'[910{% bc%n@%f C()tnqgl(])C(%{ei{{glg‘eéoeétiar}deg‘?/}?%%ggfégﬁgiltt 00

thick to cause adhesion Ween™ carl {

R AL o Bl b PERARLISED,, ot
HAR 10 HAB A vordet o pRBPbE od hilggeloper with being
detachably mounted to the below-described process cartridge,
image forming apparatus, etc.

(Image forming method and image forming apparatus)

The image forming method of the present invention
preferably includes a latent electrostatic image forming step, a
developing step, a transfer step and a fixing step. More .
preferably, it further includes a cleaning step. If necessary, it
may further include a charge-eliminating step, a recycling step
and a controlling step.

An image forming apparatus used in the present
invention preferably includes a latent electrostatic image
bearing member, a latent electrostatic image forming unit, a

developing unit, a transfer unit and a fixing unit. More

preferably, it further includes a cleaning unit. If necessary, it
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based on, for exanple, a magnetic one-conponent

devel opi ng net hod, a non-nagneti c one-conponent
walseehapsng met hod or a two conponent devel opi FQ/IP2009/059832

nmet hod. < Toner acconmopdati ng contai ner > The toner

g%@gmﬁg%ﬂegﬁ%]ﬁl% 2 e -FLle i8R ltlnllpvaerll'telc (.r:]hﬂgeunlt

e toner preese rnventi o
cont ai ner_i§.not rticularly limted and may be
%Bgﬁ%ﬁ??ﬁf%ﬁ§n§éV§$ted from known contai ners. Exanpl es
t hereof,,i ncl ude t hose having a and a cont ai ner
i n bi‘bﬁ. m?ﬁgesfingl,mgh%ég%lt of EhorRresea o apn gran
t he container main body are not parti cul arI%/ [imted.
e pexdprmedeby idienipagy iorariarsppparadusfef tha prgsent o
hol owcylindrical shape. Particularly preferably, it
inventionl dheckdtendrdle atrdsédyi ovfmagienfoerm sng fshep dzasbe
spirally-arranged concavo-convex portions some or all

pérfvrinedd dgnthe dateh belectdos bawiki imhage devalimpeanit; the
accommodat ed can be transferred to an outlet port

d8veLPingos i 8An Hdpetbdighibdl by RBeed&velopif@t unit; the
particularly limted and is preferably those from

Mﬁfeirﬁeﬁoﬁﬂi%eﬁe%r%@@% ERO tREnsPEMRhi¥ the Tigihe

di mensi onal accuracy. Among them preferred are -
Ry Bah B o LR8I BBy EhVHiRDFe Wi Sn P PR RARY S4B can
resi ns, polystyrene resins, poryvinyl chloride resins,
ol yagryli cij}z, ol ycar.bonate resins, ABS resins,
%%Ilyyegg8¥lgle%r§¥it 3 ogte%_ U toner accommodati ng
cont ai per has ex elétent hangdl eabi’%it j i.e., .is
Sui t abl Berlgent GlagtroSt ALt BA 1o ng STeRig 4 gtep of
fui tably used for supply.of a devel O[fer wi th bei ng i
orming a latent electrostatic image on a latent electrostatic
‘image bearing member such as a photoconductive insulator or a
photoconductor. In the latent electrostatic image bearing
member, its material, shape, structure, size, etc. are not
particularly limited and can be appropriately selected from
those known in the art. It preferably has a drum shape. Also,
the photoconductor is made, for example, of inorganic
photoconductor materials (e.g., amorphous silicon and serene)
and organic photoconductor materials (e.g., polysilane and
phthalopolymethine). Among them, amorphous silicon
photoconductors, etc. are preferably used in terms of attaining a
long service life.
The latent electrostatic image can be formed by the latent

electrostatic image forming unit, for example, as follows: a

surface of the latent electrostatic image bearing member is
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det achably nmounted to the bel ow descri bed process
cartridge, image form ng apparatus, etc. (Il nage

wd mowriagsset hod and i mage form ng apparat us) THE/JPIBESS59832
form ng nethod of the present invention preferably

gﬁ?f'ollfg?ﬁr ehhaEeata sl %ﬁ%ﬁloﬁhﬁg%e%igg%g&)a s%rdrri MGh3! BlRent

evel oprrng step, a transfer ep an i Xi ng st ep.

r f ' 3 ..i.ncl a_cl eani ng, st.ep.
B BUELES Hlake Kophihl Wil MEHHES £cRaFBMEUER for
ch e-elimnating,ste ar cling ste nd ..
HBReP B (R Eeme YRR Sifgte ol the IR thaptap Il Eosaideiimate
éhe present invention preferably jincludes a | atent .
eREMETPPET| Adea BN MY DFetbEICe for Hpagewise exposing
el ectrostatic_ image formng unit, a developing unit, a
thegyrtacepf thenlatantieleatrastatic Mpagephedvimghmempber.
further includes a cleaning unit. If necessary, itnay
f urt heFhe miamgEng dewrageisehpipaatticigaohy tlimatedcyoldi ng
unit and a controlling unit. The imge form ng nethod
atainipde pribeenvf invhudé dnoen doatpet foiargdngyd é Vieeisregeing
form ng apparatus of the present invention; the |atent

£lcealdirsivd ¢ ddmgRondubtiee $hERrCARUBR, FADA ObFRGHBer
the latent electrostatic imge formng unit the

BEMR, 0Pl d G ol 2B ntabt Qﬁa&%ﬁﬁgrd@qg§¥g?ﬂnggg§¥&|t g@i&ga

unit; the transfer step can be p

G{RBREE W0 o LB Lot DASEERAFBE:AIE) Per formed by the

I Xi ng-unit;’a er stepsS can ‘be perforned by

the otpgr euni tss'n T84 %t esn}lotel SF {c(%ﬁta% | ‘ilrlllrfPeg(f so lon
formn gté‘é)9§§ ?‘é’[&o’f P y ’ € as
an imagewise exposed image of interest can be formed on the
latent electrostatic image bearing member surface which has
been charged by the charging device. Examples thereof include
various exposing devices such as copy optical systems, rod lens
array systems, laser optical systems and liquid crystal shutter
optical systems. Notably, exposure may be performed by
imaggwise exposing the latent electros_tatic image bearing
membér from thé baékside thereof. o

The developing step is a step of developing the latent
electrostatic image using the toner of the present invention to
form a visible image with a developing unit. The developing
unit is not particularly limited, so long as development can be
performed using, for example, the toner of the present invention.

Preferred examples thereof include developing devices having a

developer accommodating container capable of employing a
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formng a |latent electrostatic inmage on a | atent
el ectrostatic i mage bearing nenber such as a

wtwd/eressduct i ve i nsul ator or a phot oconduct orecT/IP2009®59832
| atent electrostatic inage bearing nenber, its

H?érﬁbb?lha‘fig%plgt .lé&éf‘g;@é@dﬂ%ﬁ% A&V e @'ht cﬁoiccolnér&oedéltes

particul ar m ted can be®appropriatély se

AR O Ol RS R 8, Ay e
o ic ph d i ..,
Gins 50 IR BB TPl TR B P

materials (e.g., polysilane and phthal opol ynet hi_ne).
AABAEP R fsth mmqahouﬁhgidq‘a}ﬁppmgt%‘aﬁe veayrempdex a dry
are preferably used in ternms of attaining a |ong
sewetcdeyplapinphmathodntoremast besa anonochrematimobe
formed by the latent electrostatic image form ng unit,
forlteocdoplde vedepimg Idewste a Hxd mopdesfthielreof anehtde those
el ectrostatic i mage bearing nmenber isuniformy charged
haditpenstitegerkticxpldyacharditd cherdewlleptf 0Fttdle C
image formng unit includes a charging device for

PP SRy EReiog AEd Do A IR ghAdEcAIRKE  In the
el ectrostatic i mage bearing nmenber, and an exposing

EVL i %rdizm?%.%et(ﬁmoﬁhﬁgcﬂ:ﬁe? Lﬂ'lfeagﬁrpél%tesl?)ethat the

atent” el’ectrostatic I nmage bearing nenber

&;}% ¢ FQ ghggéé ﬁ%)L ¥rildlo %re'hie‘i'liltgﬁl t%ﬁel rie%ie‘i:%%’e.nan dThe

exanples ereof” i'ncl ude “kKnown "contact’ "cCharging
LGSR R, RNl R T B e of
gl:% i@g;@gﬁ%@gﬁg Foller g(l) ?'gpglrgemgeghgeﬁc rl(.:lglrl.Ot r’I(‘)Il;le
magnetic roller is disposed in the vicinity of the latent
electrostatic image bearing member and thus, some of the toner
forming the magnetic brush are electrically adsorbed onto a
surface of the latent electrostatic image bearing member. As a
result, the electrostatic latent image is developed with the toner
to form a toner image on the surfg‘c_‘e_ of the latent electrostati.c_:'
image béafiﬁg ihembér.' The deﬁeloping devicé.accommodétes
the developer of the present invention, and the developer.may be
a one-component developer or a two-component developer.

The transfer step is a step of transferring the toner image
onto a recording medium by charging, using a transfer charging
device, the latent electrostatic image bearing member on which

the toner image has been formed, and can be performed by a

transfer unit. Preferably, the transfer step includes a primary
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The exposing device is not particularly limted, so
| ong as an i nagewi se exposed i nage of interest can be

wd mosredssn the atent el ectrostatic i nage bearrgr@pr2009/059832

menber surface which has been charged by the charging

\ﬂsqsr Jesani] @\rchitcﬁeé %ghe.ﬁ'riﬁﬂg gtlé%hg%g%%t%h@g an

evi ces such as copy optica s array

s e Sk PSR
BRGLTR el TR DBar RSP b 5 Bt

t hereof . The devel oping step is a step of devel opi ng
inanster apembercis 6§§aﬂgwfeﬁégetm§iwgwﬂengdnédl@m.t halso,
present invention to forma visible image with a
enansopf hyyouer moreheokeserrsppngfanaltlyi esed(a full color
particularly limted, so |ong as devel opnent can be
ipardroraveb nes pngfe fadrly exsedl. e, Thie, toows pabfétublyr ¢hent

i nvention. Preferred exanpl es thereof include
tiﬁ\tﬁifeﬁistgpdi&wlﬁd%shﬁ‘p&ﬁ@a&yd&*&&iﬁ@?fstéﬁcméf@%ing
cont ai ner capabl e of enpl oyi ng anenber having at | east
Sa e\ 6hepiinta S€Wnt8 Hhiihbe ARCANITEI 3 £/ Hdier s eyRhoper

of the present invention and which can apply the toner

ddn hBSite?t S0d r ShEHS; %@%‘L%}%&i grgngﬁﬂt 86dp 96

non-cont act nanner. evi ce may enpfoy a

| QpPJ NQ: haod, : b .
%roa\r%losgér niﬁgﬁgeco nh{}%ltc on%qduﬁgiggg%/nte arecog_dlng

Fo I'c or ol or “deve ng0 evi ¢
Ex%& | es thereof include those having a stirrer
P& Pb‘nally chargi ng the devel oper of the present

i nventjion, and _a rotatable nmagnetic roller. In the
devel dprefgradly.cthe ﬁh%nﬁgaérevnawn%lam%a REigAxy tragsfer

so_that the ] . . )
unit for transferring toner images onto an intermediate member

to form a composite transfer image; and a secon'dary transfer
unit for transferring the composite toner image onto a recording
medium. The intermediate transfer member is not particularly
lIimited, and examples thereof include endless transfer belts.
The t»ra,_rlls_fer unit (primary and sgcondary transfer units)__
preferably includes a t-ransfef de;rice'.'which electfically transfers
toner images from a latent electrostatic image bearing member
onto a recording medium. The transfer unit may include one or
more transfer devices.

Examples of the transfer device include a corona transfer
device employing corona discharge, a transfer belt, a transfer

roller, a press transfer roller and an adhesive transfer device.
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toner is charged by friction generated therebetween.
The charged toner is retained in the chain-like form

woonod/bassur f ace of the rotating magnetic rol | arcTIp2601089832

a magnetic brush. The magnetic roller is disposed in
t he vi giyi . . el at he j -.hearing
rember e painge Gt A5 At Al rly i cetPhh
magnetic brush_are electri.cal | y,adsorbed onto a .
it Be R Rl R [6gted Ton! KHaWh reset dbtg tg dia
nber. As a rss It, the electrostatic latent image is
25O i RARGD (RO 4RAIE £8 T MAAPO3Rer | mage on the
surface of the latent electrqgstatic inmage bearing .
menber LheHax g stepilag §6op of faxmegmpeiea bigeng unit, the
devel oper of the present invention, and the devel oper
tanehema gene-hd ohpdune be evetmsingferred omtovidha vepordimg
devel oper. The transfer step is a step of transferring
eelinoner Whagetwaotor morecerldir igerdi axa hgedhat gaayg be
using a transfer charging device, the |atent

péefolrintsd atvieeyi Afkge dxeanide ferhed 9y ealdhCéoloR e on@iels
I mge has been forned, and can be perforned by a

traaTbefe dNinto tHetetdddhe MR NSE Gha§lISP peREdbMHRE at

a primarytransfer step in which a toner 1mage is

SR NTh! 5&%r°i%9§?5 fl)PIneedeIB%i %fc(;ﬂﬁ?'%ﬁh@?s r&%’éb@ﬁgg?ﬁ‘&'sed

a secondary tranSter step the toner ima

S AR FLLS0iRA Relfifind Nt THIPHLALE LRANN! Bbc TRIRELulS1y

ransferred ORt0 a recording ne toners
.o, or, nore colors are preferably used,(a full_color
FghePY, SRRy e PR REP ReddiPreinios dpvicepr dFERmlys of
the transfer ste includis a prinagy transfer step for
(%",

P
the hepdiprospiagcte YisaamGlndgea spmbinntionng dentang

menber to forma . ) ]
roller and a pressing roller; and a combination of a heating

roller, a pressing roller and an endless belt. The heating
temperature in the heating-pressing unit 1is genefally 80°C to
200°C. If necessary, a known photo-fixing device, etc. is used
together with or instead of the fixing unit depending on the
purpose.

The charge-eliminating step is a step of eliminating
charges by applying a charge-eliminating bias to the latent
electrostatic image bearing member, and can be preferably
performed by the charge-eliminating unit. The
charge-eliminating unit i1s not particularly limited, so long as it
can apply a charge-eliminating bias to the latent electrostatic
image bearing member, and may be, for example, a

charge-eliminating lamp.
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conposite toner ima ge and a secondary transfer step
for transferring the conposite toner inage onto a

WO 30914833y nedi um Preferably, the transfer umdr/r2009/059832

includes a primary transfer unit for transferring

toner 4 - inter [ a
composy Fe geaRtng e A £IRH & Fodfobite Gt LORALT
unit .for trapsferrin he co site toner i.nage onto a
FdnbinPhe SHoERG 1rb4RE oS PRERPT e pd M Mhcmsarb e and
not .partigul ar limted, and exa es .t hereof include
SrntRerfare el cleaning Fnther bherleATE BRI WaTY tsanat
secaondary transfer units) preferably includes a
parHspéarlyeimidedpserlomeas it can yemonestle donsher

images froma latent electrostatic inmage bearing
rengeningon bhe datewnt pdectrdstaticTiheage rangumiem bex; and
i nclude one or nore transfer devices. Exanples of the
twagnbé eforexhnepliend ndegnme torbineslt chnaier, adeeleatrostatic
enpl oyi ng corona di scharge, a transfer belt, a
braskfcdeanot | £rmagnperssolle ArRdé £hef Oh IHadanéledamer, a brush
adhesi ve transfer device. The recordi ng mediumis not

AraHecUW Rk Webl dTehgdrand may be appropriately sel ected
from known recording nedia (recording paper) dependi ng

o TR RSEI 1496 POy 3c8 RGP b movea

i 208 GFART SN e E ARG IRIIHT SRR O

re color teners are use
ft [ f b h | t IS . .
BARerSre BT Ot gOPREIPELBRth ng  RETRNCIOE Hiyitia not

erf.or .. "
gartlcuTEI(‘jlyaflmlted and may be, for example, a known conveying

unit.

The controlling step is a step of controlling each of the
above steps, and can be performed by the controlling unit. The
controlling unit is not particularly limited, so long as it can
control the operation of each unit, and may be, for example, a
sequencer or a computer.

FIG. 1 exemplarily shows an image forming apparatus of
the present ilnvention. An image forming apparatus 100A
includes a photoconductor drum 10 serving as the latent
electrostatic image bearing member, a charging roller 20 serving
as the charging unit, an exposing device (not illustrated) serving
as the exposing unit, a developing devices serving as the
developing unit (i.e., a black toner-developing device 45K, a

yellow-toner developing device 45Y, a magenta-toner developing
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one tinme after images forned by all color toners are
super posed on the recording nmedium The fixing unit is

wonioopesss cul arly limted and may be a known PCT/JP2009/059832

heat - pressi ng devi ce. Exanpl es of the heat pressing

devikeab e Hila gcgggowﬁéf %veioﬁldhggbw%ea%!dﬁfalénd a

pressi ng r'o a conbi nation

Lnol!er%ed t%rﬁszésqgrrlgl GIL raﬁ a%n rlaqlllﬁssdg\gicte 6§rhav1nga

eati ng enper ure 1n ng pressi-ng uni

ener.al | 200 C. If .necessary, a.kno

Gene Ylade and serving as (e CER BhovAit RRER o
instead of the fixing unit depending on the purpose.
qipRrgeglyainating %%79t~°eeprv1§gaa%ttgﬁ c:—har&q “R{AinHgne
charges by applying a charge-elimnating bias to the
patlent el ectrostatic i mage bearing nenber, and can be
preferably performed by the charge- eI|n1nating unit.
The chBhgerdleirmetinitagramsfer snemmtberab@iisidmelindless belt
limted, so long as it can apply a charge-elimnating
dhdscdw blehdrivaireih aedésdotosh dhidica terDbybenrd 1o wirishag,
and may be, for exanple, a charge-elimnating |anp. The

AR g poir€Rolerd 51 Phith he8Proddedsint 8Mbp of the belt.
remaining on the latent electrostatic imge bearing

g@ﬁﬁ?ﬁf t BRI Qﬁp 154 QBH%QF% Qer@%%B‘giéJQ'i{ranm@r bias

cl eaning unit Is no particul a I mted ong as

KNP TAERITS B AR Pﬁ"&q*ﬁ@nggnmdt Fobdian,,
G 4EnP RIS el P i ?ﬂr?l%&laﬁ%irgﬁé f§F jgnber 50.

cl eane a brush
A cleanmg device 90 having a cleanmg blade is disposed

in the vicinity of the intermediate transfer member 50. Also, a
transfer roller 80 is disposed so as to face the intermediate
transfer member 50 and serves as a transfer unit capable of
applying a transfer bias for transferring (secondarily
transferring) a toner image onto a recording medium 95.
Around the intermediate transfer member 50, a corona
charging device 52 for applying charges to the toner image on
the intermediate transfer member 50 is disposed between a
contact point of the intermediate transfer member 50 with the
photoconductor drum 10 and a contact portion of the
intermediate transfer member 50 with the recording medium 95.
The developing devices for black (K), yellow (Y), magenta
(M) and cyan (C) toners (i.e., a black toner-developing device

45K, a yellow toner-developing device 45Y, a magenta
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cl eaner or a web cleaner. The recycling step is a step
of recycling the toner renpved in the cleaning step t

wonobdrerd®mvel opi ng unit, and can be perfornmed pc1ire009/059832

recycling unit. The recycling unit is not particularly

t(l)nllg%lt%%ﬁg o i gg%:lcé A5 M* A §c QS%Q@cont L o?‘*’ % device

l'ing stepis a

th bov and can be erf or Y,
4860 Mot Gof % TS o 42K, 42v,
icu SO ng as i ont.r.
3oM gﬁ%ﬁét S l6RPE Sanadh w&ie# 2?33 A difor
enc a conputer FI G exe arl hows an
ﬁ&é@n raniiﬁ‘ge]émﬁ%r 5?“§rc§144é[§1e4‘ﬂ)¥eéé n%%ﬁi on.
I mge form ng apparatus | OOA includes a ghotoconductor
drum 1tn $hevimmggadormingapparetestitA afaxekamyde, the
beari ng menber, a charging roller 20 serving as the
chargingroler ,merﬂf@mﬂm g hdengeset Henphoitbtasd nat@dfirum

serving as the exposing unit, a devel opi ng devices

3$0r viTige @&dthOﬂd\aet@ﬁldﬁ'@uﬂmG i§ imgevdidel @€fosed to light
t oner - devel opi ng device 45K, a yell owtoner devel opi ng

96\drh e t4d Yirodn HROBRDBsI NP &Ievd8Y qh%mllmg%hs@dﬂ@&/lfo?&da
a cyan-toner devel opi ng device 45C), an internediate

t%'?ﬁtf(ﬁ'écgfd"%%hégms €| e’?ﬁ'en&tgﬁ\é'(flgcﬁ%ﬁgﬂ@?mﬁgﬁ da

eanl ng e an rving as the cleaning uni

BT ) BT B8 B0 10 e
Hexrfrbleoper suppﬁg r%lxgsesac o% the developing devices (i.e., a
black toner-developing device 45K, a yellow toner-developing
device 45Y, a magenta toner-developing device 45M, and a cyan
toner-developing device 45C), to thereby form a toner image.
The toner image is transferred onto the intermediate transfer
member 50 (primary transfer) with a transfer bias applied from
the rollers 51. The image transferred onto the intermediate
transfer member 50 is charged with a corona charging device 52
and then is transferred onto the recording medium 95
(secondary transfer). Notably, toner particles remaining on the
photoconductor drum 10 are removed by the cleaning device 60,
and charges on the photoconductor drum 10 are removed by the
charge-eliminating lamp 70.

FIG. 2 exemplarily shows another image forming
apparatus of the present invention. An image forming

apparatus 100B is a tandem color image forming apparatus, and
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and can be driven in a direction indicated by an arrow
using three support rollers 51 which are provided in a

wo nop1e63¢ he belt. Sone of the three support red¥ane0dkoss2

serve also as a transfer bias roller capable of

_ . ¢ . . : .

RSt BoByFRE RAALEHALE BIR,71 56, BophBer TEting taple
I ' dey 90 _havi I ' bl [

A S RO AT S oo R e R e ap

g@ er 50. Also, a transfer roller 80 is disposed so

to face the internediate transfer nenber 50 and
serves_as a transfer unit capable of applying.a .
t r ansf EReiopyingrde vigasmaip bedy d&bisiarprided at its
transferring) a toner image onto a recordi ng nedi um
o tesr portdonhwiimagr eedlessebetaabhpe drorisem &diate transfer
corona chargi ng device 52 for applying charges to the
memeber ge Thetindernteshinbditanasfe amsé mbearefiOaarbbei s
di sposed between a contact point of the internediate

totansdehy mrRipprt 3@ 1 rishl 4 he 5phed oo® hid ut idefe ehiom ibd i8ate d
a contact portion of the internediate transfer nenber

%pgmihyréhe recordi ng nmedi um 95. The devel opi ng
evices for black (K), yellow (Y), magenta (M and

Sy RARANSR disEs 0L e ang oppebapi ot g o

45K, a ye oner - devel opi ng

{%ﬁg?ﬁ%&eg g tlgg\{ﬁgé)ﬁh@gl% V%?&néﬁel\{lcglaeplgbgr BFs élli%%%sred

el'opi hg dévi ce eac ntarn a dev

. dat | ti 42K, - 42Y, 42 4 ,

FoEBP SReritthf O goPamrb ol lin 1 5a A FOBRA s 30) and
. h

ﬁ"r‘»éééaee'f%.%ﬁérr&% o gég’bfgg(ﬁ e t&aﬁ%%behﬂ& support

rollers 14 and 15 is provided a tandem developing device 120 in
which four image forming units 18 for yellow,_ cyan, magenta and
black toners are arranged in a row along a moving direction of
the intermediate transfer member. As shown in FIG. 3, each
image forming unit 18 has a photoconductor drum 10, a charging
roller 20 which uniformly charges the photoconductor drum 10, a
developing device 61 which forms a toner image by developing a
latent electrostatic image on the photoconductor drum 10 with a
developer of black (K), yellow (Y), magenta (M) or cyan (C), a
transfer roller 62 which transfers the toner image onto an
intermediate transfer member 50, a cleaning device 63, and a
charge-eliminating lamp 64.

An exposing device 21 is provided in the vicinity of the

tandem developing device 120. The exposing device 21 applies
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charging roller 20 uniformy charges the
phot oconduct or drum 10. The phot oconductor drum 10 is

wO rpgensse exposed to light 30 emitted from anrEMIQ809G9832

device (not illustrated) to forma | at ent

RELBAd HHOTBEEndLREod AL Céfoas gLt 1 mage
fight ¥ e § 1

phot oconduct or eveloped wi th

i §s%?85%358§* FAOKEE fo&g&&n&&% SEoPi g 10, o
- | 45Y,
e RsR it DBR bR 106D PALeHeR/  OMd OF % YRR oner

devel o deV| ce 45|0) to thereby forma toner inmage.
toRer BE@FOP%éBCF%r d0fRstaformm phatenhelestresheticamage.
transfer nmenber 50 (primary transfer) with a transfer

bi as afp$a,edl secomdahry trainsdes devical?® isrpgevided on the
transferred onto the internediate transfer nenber 50

irst exinee dpedt evi tam sfec ane neb axh 0 g m g hd esiideco ppo sitd thehe side
is transferred onto the recordi ng nedium 95 (secondary
wihereftdie tahdeabldevelophig davics 19D TLaBdFo ] .onTHee

phot oconduct or drum 10 are renoved by the cleaning

g ia 8P tr #EfGHAL IR% 20 lhféfuebgtaqpeﬁqlﬁséé)rbe%wajp%d
are removed by the charge-elinnating lanp 70

S B PO ctnd T A1 DA

LRt pAeaal ot P | LIS ARBARLU rofinch %gl'ggldgs
e R R e S S
provided at jits

intermediate transfer member 50.

A fixing device 25 is provided in the vicinity of the
secondary transfer device 22. The fixing device 25 includes an
endless-shaped fixing belt 26 and a press roller 27 provided so
as to be pressed against the fixing belt 26.

Also, a sheet reversing device 28 for reversing a recording
paper when image formation is performed on both sides of the
recording paper is disposed in the vicinity of the secondary
transfer device 22 and the fixing device 25.

Next will be described formation of a full color image
(color copy) using the image forming apparatus 100B. First, an
original document is set on a document table 130 of the
automatic document feeder (ADF) 400. Alternatively, the
automatic document feeder 400 is opened and then an original

document is set on a contact glass 32 of the scanner 300,
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center portion with an endl ess belt-shaped
internedi ate transfer nmenmber 50. The internedi ate

wd 1089852838 menber 50 can be rotated by support wral/Jreom®/059832
14, 15 and 16 in a direction indicated by an arrow. A

. . . " S
RIRPEND I GRg 0T 1 5e OO} A0RFIAA fecilci2go0, In
' [ h | cini . .10l o
e OREE Cheky SyHEE L sl Ang PEiBE SRS 10GSH Ry ie
stretch by suppor, ollers 14.and 15 i ovided a
Pidnedl dbsobemnbEr vl B oRsgarea i i AfirSt fagbiaee 3
form ng units 18 for yellow, cyan,. magenta and bl ack
1pf et §ga?%dmra@%% %%aéterrowl%p&@u@n@%m@eatr%% ibGen
of the internediate transfer nenber. As shown in FIG
Fansderredragéofthentontact glass B3s dmphbe dabtriuease, when
drum 10, a charging roller 20 which uniformy charges
amapﬁmtgaswrh’mlngnot dHwsttated vepebspidgthiescannét 300 is
which forns a toner inmage by devel oping a | atent

epecitedstatrun a figt cartihged®taanbadswdoard darrak@ Sut h
a devel oper of black (K), yellow (Y), nagenta (M or

Gy sl digtely? aftaNshe ori @id £ d 6eudtiihhhk HerEE6t bdethe
- toner image onto an internedi ate transfer nmenber 50, a

SN a88V3 e a3 t10¢ tAmENBhE e P4 %ﬂﬁ%igﬁ%é 3fPa fthtes

An exposing device 21 is provided in the vicinity of
4P oL RAST, dphPRy WP HRR, ARk IR ALY R B8
O 5 SRR BBt 2 i B e by
t]h(gvlorg;rin%IC oagllment. The thus-reflected light is received by a
reading sensor 36 through an imaging lens 35 for reading the
original document (color image), to thereby form image
information corresponding to black, yellow, magenta and cyan.
Further, based on the thus-formed image information, a
latent electrostatic image corresponding to each color is formed
on the photoconductor _drpm 10 w1th the exposing devi___c__e 21.
Subsequently, the léteht électr(;static iﬁage 1S dev.e‘lop'e.d ;Nith a
developer supplied from a developing device 61 for each Color
toner, to thereby form color toner images. The thus-formed
color toner images are sequentially superposed (primarily
transferred) on the intermediate transfer member 50 which is
being rotated by support rollers 14, 15 and 16, whereby a

composite toner image is formed on the intermediate transfer

member 50.
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toner photoconductor 10C) to forma | atent
el ectrostatic image. Al so, a secondary transfer device

w@o9/s42p3s0vi ded on the internedi ate transfer mempRodds9832

on the side opposite to the side where the tandem

devel opingh dpvines H20ihs diIROSES, ?Ea%isﬁ@_@iﬂ%éédgpg

transfer device 22 inclides an endless be shape

r f I [ : t

FEIPEC 340,14 BORGH v A5 g e Rty RS8R BEbler shoots

aper fed.on the.secondary transfer,belt 24 can
RS ot e lAEY REAPRE e it e RRLERT 5o

fixing device 25 is ovided in the vicinity of the
Gonsraatyamaner bandobise ke thasr %dﬁbeaé%iacr@ sgparated
i ncl udes an endl ess shaped.fixin? belt 26 and a press
from anex angtbor dut asteparatéingaollexs 448- aghhast t he
fixing belt 26. Al so, a sheet reversing device 28 for
thewerseipag ade d edurati igfqrhpbrowgba ipaae ferdimtg pathsl 46,
performed on both sides of the recording paper is
thaepdsdd hmvugle avpapar fyeding pathet d8dar ¥ dopgrinigedevice
device 22 and the fixing device 25. Next will be
feserboey 30 B9ta aRaabfer foller Dl ahdBdOpped 8t aCPOYst

using the inmage form ng apparatus 100B. First, an

A1+ A dﬁ?%ﬁtibélﬁ%c@?dﬁl%%%%@z%%ééﬂ 8143 8h a

the automatic docunent feeder
ALRLAPHLR (P 194 APDLG0, SO0LIRY LA 0
SERARH L1 5% B SN SRS Y, The
{lglrlsr,r%rep%%sé%éd S eenetaissl'ea({ tth?guéi’i” 211: (irrl]a r&% [i)zlill)glg&ég(&iendg
path 53 and then stopped at a resist roller 49. Notably, the
resist roller 49 is generally connected to the ground in use.
Alternatively, it may be used while a bias is being applied
thereto for removing paper dust from the sheet.

The resist roller 49 is rotated to feed a recording paper
sheet between the intermediate transfer member 50 and the .
secohdary ‘transfer device 22 so that the cdmpbéite foﬁqr image
formed on the intermediate transfer member 50 ié transferred
(secondarily transferred) onto the recording paper sheet.

The recording paper sheet having a composite toner
image is fed by the secondary transfer device 22 to a fixing
device 25. In the fixing device 25, a fixing belt 26 and a press

roller 27 fixes the composite toner image on the recording paper

sheet through application of heat and pressure. Subsequently,
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pressed, the scanner 300 is operated to run a first
carriage 33 and a second carriage 34 after the

worogidads docunent has been transferred onto tHE/IP2009/059832

contact glass 32. In the latter case, when a starting

£t trgpof(ﬁq{dg PBb%%tg}?é(f\:?%s h§scq{ae)?g§a?fjfgp§ﬂgz}]§§§m§f%%3gller

I's operated to run a first carriage a Sec
nriage 34.i-nmediat ely_afitar th riginal docunment
FE B3, A BeRERClad Bavp B g SEaShe i EREHRRRe tray
e first carriiage 33 irradi ates the original docyunen
07t ATErRA PG aths greobdine DR bariheintt ReveERhd 1
arriage 34 reflects, on its mrror,. light reflected
sheebmeyeraIng deyient2d bra smischiarg slawdd iagid i s
recei ved by a reading sensor 36 through an inmagin
¢aamee 38l fagaindada rmpe sihon W hg reatr aweferdist p¢ xforored.
i mge), to thereby formimge infornmation
Theresfierdiangimagel iscfornyed loowt hedgark auafukecyhareof, and
Further, based on the thus-formed i nage information, a
tldietheellned obshahéd shwgeiscdischsiprged fiont @ dagdhL£Or
is formed on the photoconductor drum 10 with the

FHDOS 5602 A8V 15 kel o RUPAFSMeRE o/ trd PG 7. at ent
el ectrostatic image is devel oped with a devel oper

suppl iNGtéBﬁéﬁraggﬁ&;irx%)h%%é’ee‘ibcfexﬁﬂavEQrto%%%E%&{JéiQIes

toner, tot col or toner I mages.

K03 T 84St POSLRRERR S5 BRI Wi .

super pos y transfterre

t f nb 50 ich is .bei tated b t
TIPS of SheyGompete HREFdRAS conposi e L oner | mage

{ f or med ongi;g? internedi ate transfer nenber 50.In
CSSPSATHE g table 200, one of paper feeding

A process cartridge of the present invention is molded so
as to be detachably mounted to various image forming
apparatuses, and includes a latent electrostatic image bearing
member for bearing a latent electrostatic image, and a
developing unit configured to form a toner image by developing,
us}ing,the _devgloper of the"prese‘nt invention, the latent o
electrostatic imaée forméd; on-the l'at.evn.t eieéfrosfagic image
bearing member. If necessary, the process cartridge of the
present invention may further include other units.

The developing unit includes a developer container for
the developer of the present invention, and developer carriers
for carrying and transferring the developer held in the developer
container. The developing unit may further include a member

for adjusting the thickness of the developer to be carried.
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rollers 142 is selectively rotated to feed recording
paper sheets fromone of vertically stacked paper

wd medingsscassettes 144 housed in a paper bank PARIP2I09®59832

thus-fed sheets are separated from one another by a

separ g4 fed
b ough! 87 dhSs Hipla Ry TRGwkY JaRepRe TuFrRear e

ath 148 n ce _main body
REG%y¢ fr??r%%g g0 eswr?% eqlﬂﬁp%asgt a resi st

er 4 rnat ely, recor r .sh

pRatEipRifucton iR tloa snf dianghasei eréae%%oat ne
éhus fed sheets are separ t ed fg%ﬁ1one anot her
epalopinggdeviceetlss trams rpRsienge) P3P And asﬁl@@tnmg device
t hrough a manual paper-feeding path 53 and then
8Popped at a resist roller 49. Notably, the resist
roller 49 is generally connected to the ground in use.
Al t er nkat iRI€}.y4, referencbechmentteins |95 ankl hsdésoteeang

applied thereto for renoving paper dust fromthe

séaidinghe edéains andlilghit diditted fiahesn tuniibestrated
recordi ng paper sheet between the internedi ate

EXposi rﬁiuﬁﬁﬂbﬁﬁ; pttalyt he secondary transfer device
22 so at the conposite toner image fornmed on the

internmedi ate transfer nenber 50 is transferred
(secondarily transferred) onto the recordi ng paper
ggg Eﬁe recordi ng paper sheet having a conposite
oner |nage is fed by the secondary transfer device 22
devi,ce 25. .In t

{Fx ngTBeItE e el v rert BY fiiatfeddy Way of

conposite taoner on .t he recordin aper
exgglp es, whlcﬁ shgl??fnot be construe(i y Iomfltmg the present

invention thereto. As described above, the toner production
method used in the present invention is not particularly limited.
In the Examples, the dissolution suspension method—one of
aqueous granulation methods—was used for producing toner.
Note that the unit “part(s)” is on a mass basis.
- Synthesis of polyester resin A -

A reaction vessel equlpped with a condenser, a stirrer and
a nitrogen-introducing tube was charged with an ethylene oxide
2-mole adduct of bisphenol A (67 parts), a propylene oxide
3-mole adduct of bisphenol A (84 parts), terephthalic acid (274
parts) and dibutyltin oxide (2 parts), and the mixture was
allowed to react at 230°C for 10 hours under normal pressure.
Subsequently, the resultant mixture was allowed to react for 6

hours under reduced pressure (10 mmHg to 15 mmHg), to
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sheet through application of heat and pressure.
Subsequent |y, t he recordi ng paper sheet is discharged

wd 1ooona3sk scharge roller 56 by a switching cl awrap2emhs9832
then stacked on a discharge tray 57. Alternatively,

ver

rever@%g%‘é%.s%%"isw@?@@*%m il g TER huE -yl eELa

ed again to a 03| where tr nsfe ' ]
BERSHRE 240 binf EPO84 o B f BuhPREG ar esomslegutar
sur f ndthnthethus bt aj ed shee
m%ﬁﬁ?b{@ of S 00 PiBhl g Saarem Ak SBRLAN f
di scharge tray 57. Notably, a cleanin deV| ce,17
st heoransa fam Fod Rk Rb ] Brb L 86" Enaei hluecof 20
transfer menber 50 after transfer of the conposite

wated Higaged ivdvexslsvahre of ddemgieOddéss cartridge of
the present invention is nolded so as to be detachably
nBymithe si® of prdlpestémegaof Brmi ng appar at uses, and
includes a latent electrostatic inmage bearing nenber

for beAnigagtion &ebt] ehatppedtwitic al trben el @Astirrer and
devel oping unit configured to forma toner inage by

481erOps A9n t¥6d 06id $ euBBWRhORH a1¥e d Wit RIHF@Bhylene oxide
invention, the latent electrostatic inmage fornmed on

shBolebantud @ﬂ,{sgﬁieegrgdlga'r(ff?gggg&g;' pg 5%?%2:((3 okide

necessary, the ent

I T R AL e v G
S5V PSR bRy R ) ST o % RS OB,
aﬁlogvédqt(t) r}%ag%\getl é) (?‘IC for 8 hours under normal pressure.
Subsequently, the resultant mixture was allowed to react for 5
hours under reduced pressure (10 mmHg to 15 mmHg), to
thereby synthesize a polyester resin. The thus-synthesized
polyester resin B was found to have a number average molecular
weight (Mn) of 2,100, weight average molecular weight (Mw) of
5,600, glaSSj-trapsi‘pion-‘temperatur_e_ (Tg)ﬂ"bf-62'°(_3, acid value of 35
mgKOH/g and liy&rox.yl valué of 95_mgKOH/g. |
- Synthesis of polyester resin C - |

A reaction vessel equipped with a condenser, a stirrer and
a nitrogen-introducing tube was charged with an ethylene oxide
2-mole adduct of bisphenol A (82 parts), a propylene oxide
3-mole adduct of bisphenol A (69 parts), terephthalic acid (294

parts) and dibutyltin oxide (2 parts), and the mixture was

allowed to react at 230°C for 8 hours under normal pressure.
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contai ner. The devel oping unit may further include a
menber for adjusting the thickness of the devel oper to

womowansised. FI G 4 exenplarily shows a processCT/JP2009/059832

cartridge of the present invention. Aprocess cartridge

R R eé#ﬁ%}%&%ﬁ?ﬁ%n@? Y Ror 5
d | ' devi 90, F 4,

BRaPl R BORLRR IeRErd Yl BunHE 4 1R B EHENGo

ight emtted froman unillustrateg exposing unit,
hé??f&@cyt ?%?ﬁ?%?awfﬂge%%r e edknt q‘ihﬁv Rp G e pRsk

be descri bed by way of exanples, which should not be
polyestaedesn |¢( Ay 2$ ﬁ@up#et%egena GURbAT| e nass mejecular
As descri bed above, the toner production nmethod used
veight (Mmseh£,100emedightiavearagepmalecular weighti (w) of
In the Exanpl es, the dissolution suspension nethod-one

oMy udaiss tymarsitiat bempetrhddse WdE) use@0t©f apiddudubpf 45
toner. Note that the unit "part(s)" is on a nass :

b3 © H/gyah lesy dr@ty Pohlies o€ 0B gKO H/Ar eact i on
vessel equipped with a condenser, a stirrer and a

NByneHeRid BF pRdyesnd Fédie yas charged with an ethylene
oxl de 2-nol e adduct of bisphenol A (67 parts), a

2P VR B B Lo o ane
e TR s T A R A2
2-mole adduct of bisphenol A (60 parts), a propylene oxide
3-mole adduct of bisphenol A (92 parts), terephthalic acid (265
parts) and dibutyltin oxide (2 parts), and the mixture was
allowed to react at 230°C for 8 hours under normal pressure.
Subsequently, the resultant mixture was allowed to react for 5
hours under reduced pressure (10 mmHg to 15 mmHg), to

thereby synthesize a polyester resin. The thus-synthesized

" polyester resin D was found to have a number average molecular

weight (Mn) of 2,100, weight average molecular weight (Mw) of
5,600, glass transition temperature (Tg) of 68°C, acid value of 5
mgKOH/g and hydroxyl value of 5 mgKOH/g.
- Synthesis of polyester resin E -

A reaction vessel equipped with a condenser, a stirrer and
a nitrogen-introducing tube was charged with an ethylene oxide
2-mole adduct of bisphenol A (55 parts), a propylene oxide

3-mole adduct of bisphenol A (97 parts), terephthalic acid (260
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Subsequently, the resultant m xture was allowed to
react for 6 hours under reduced pressure (10 nmHg to

woliosmddgds, t ot her eby synt hesi ze a pol yest er r asimP2009®59832

t hus-synt hesi zed pol yester resin Awas found to have a

I ' ( M) ; i.ght
R B %%a%‘f%?’ %So@%edéé?%revfbgo
[ §i 3 of . B65C. ;acid value o
BRI RE 20 G ol i us Hﬁé&!@?f@%ﬁ@g@grgh
f I { [ - A reaction ves equi ppe t
SubBRABRET, Ak Povltart b3t r%@%ﬁifwggtgc o s
h d with t hyl oxi de_2-npl e adduct o
BPLsRdhRAC AT ducpd g sureish miEe dei Ho muiag) to
adduct of bisphenol A (74 parts), terephthalic acid
theeby sy aphaptrejamalyester sgste ( Theathuy:syntheasized
m xture was allowed to react at 230 C for 8 hours
pabegstesrmesin gt avas feunsutrs bewena Inymibesr aesrdganiolecular
m xture was allowed to react for 5 hours under reduced

preeshur(dH)L6f 2yHY0; oveightmidrageonidlecabyr swilighes(M®& )2 f
pol yester resin. The thus-synthesized pol yester resin

B 600, fLiydtianditieh fe MpHIaL udk AT NMOECUREd WallgBlof 3
(M) of 2,100, weight average nol ecul ar wei ght (Mw) of

) i ) of 62C, acid
%la%g% %garr%&%ﬂ—%ﬂaﬁglﬁiﬁ g(y éll"\gg)ll(tﬂe—@of 95 ngKCH g.

g L Jesin & - A ti |
§)H%§1%§§%M_%f%ftg9§%%%§gu{ ?@éﬂ}g reaction vesse

equi ppe t r, astirrer and a
nitroggn:.i

0 OB EO HRA STME LR A8 ma

rnolg}lcl)gegg-i%)i(:irggucing tube was charged with ethyl acetate (300
parts), styrene (200 parts), an acrylic monomer (100 parts) and
azobisisobutyronitrile (5 parts), and the mixture was allowed to
react in a nitrogen atmbsphere at 60°C (normal pressure) for 8
hours. Subsequently, methanol (200 parts) was added to the
resultant mixture, followed by stirring for 1 hour. After
removal of the supernatant, the remaining mixture was dried
under reduced pressure, to thereby synthesize styrene-acrylic
resin A. The thus-synthesized styrene-acrylic resin A was
found to have an Mw of 20,000 and Tg of 60°C.
- Preparation of masterbatch -

Water (1,000 parts), carbon black (Printex 85, product of

Deggusa Co., DBP oil-absorption amount: 42 mL/100 g, pH: 9.5)
(540 parts) f;lnd the above-synthesized polyester resin A (1,200

parts) were mixed one another with a Henschel mixer (product
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3-nol e adduct of bisphenol A (69 parts), terephthalic
acid (294 parts) and dibutyltin oxide (2 parts), and

wd veo/mi2zisure was allowed to react at 230 C f orp@&/rewss9832
under nor nal pressure Subsequently, the resultant

b XA h d ed
OF BtGh: Wi RET ' S ﬁ%%tw O AR YR
I est er t i zed ester resin
&% S el iy TR HOL 08 rrﬁﬂ@%mé‘?) Suei ght
) pf .2,100 me ht ayer a Iecular
SlEhelerifiacund Rt on Thenpes dhct & 7o gpibrrEod Wath &
val ue of % and hydroxyl val ue Sf 105 ngKOH g.
By erages erggapy tpsekawa Micron lakdy iterprenrars a
equi pped with a condenser, a stirrer and a
miastegeaté¢mt r oduci ng tube was charged with an ethyl ene
oxi de 2-nol e adduct of bisphenol A (60 parts), a
pPoppheatioox ofla @@ramisempdtuah -of bi sphenol A (92

parts), terephthalic acid (265 parts) and dibutyltin

oxi de Xoh-eachangedoratbe (306t pacts)an BOYOHHIma@sr eact
at 230 C for 8 hours under normal pressure.

SISO bY trigtakeswint #RbsPhite r(@e\saﬁaﬁté)oa\ﬁn%%damm

react for 5 hours under reduced pressure (

&ﬁus synt eS| zggf(g%%tezg@tgpﬁfﬁgésﬁnagpglﬁ??our?vd{t?lsbﬁavlhg
QHS'H%r av%?l%gg s”{ﬁ'tS%%' i W@J (ghéwcﬂ}ge Zqoés(iy dlssogv

average no
transition terrperature of 68C, acid value of 5
mgg

%R&Par%ﬁ&ﬁ%ﬂ%&ﬂﬂ\? of 5 mgKOH g. - Synthesis

pol yester resin E -
xample 1)

< Production of toner >

A beaker was charged with polyester resin A (80 parts)
and ethyl acetate (100 parts), and the mixture was dissolved
under stirring. Subsequently, stearic amide serving as a fixing
aid (5 parts) (NEUTRON-2, melting point: 95°C, product of
Nippon Fine Chemical), paraffin wax serving as a releasing
agent (5 parts) (HNP-11, melting point: 69°C, product of
NIPPON SEIRO CO., LTD.) and the above-prepared masterbatch
(10 parts) were added to the beaker. The resultant mixture was
treated with a bead mill (Ultra Visco Mill, product of Aymex Co.)
under the following conditions: liquid-feeding rate: 1 kg/hr; disc
circumferential speed: 6 m/sec; amount of 0.5 mm-zirconia beads
charged: 80% by volume; and pass time: 3, to thereby prepare a

toner material liquid.
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A reaction vessel equipped with a condenser, a stirrer
and a nitrogen-introducing tube was charged with an

wetloyh2s®s oxi de 2-nol e adduct of bi sphenol A (E5/JP2009/059832

parts), a propylene oxi de 3 nol e adduct of bi sphenol A

(97 p @égﬂ(@yﬁ' 'dC Hg%ggamsgleﬂ%arm was

dlbutytln oxi d artsf e mxdure
t 230C 8 er nor :
A3 S S B R PR i a0

aIIo to nder .reduced pressure
%fﬂ!@ A ded r?ﬂﬁgae VF%S% BP@W SRRt d 2,000 rpm
oJ est resin. The thus-synthesized polyester resin
&Sr%& af@knlalqreowefer prgamet ofyBekyahnokeka e gyeiGm?,
éPh) of 2,100, weight average nol ecul ar wei ght (Mny) of
1bowe d i oeixingnfon 18mienpetheneby (Pigpae 20 €nudsified
val ue of 3 ngKOH g and hydroxyl val ue of 3 ngKOH g.
dyrriyesi s of styrene-acrylic resin A - Areaction
vessel equipped with a condenser, a stirrer and a
ni t r ogBheidthdgiftd d@ltpbe (106 ﬁiﬂs@&daﬂch'&r@bﬂyinto a flask
acetate (300 parts), styrene (200 parts), an acrylic

&pa d @498 Pt radldaz Qﬁbf'hﬁﬁﬁgfé’lr onrhkhl @ hedsolvent

parts), and the m xture was allowed to react IP a
t or
ﬁ%&i’%@‘ﬁ"vg*éé%ﬁgﬂf %%?ﬁg%@@&@%% ﬁ"l?ﬁ%% added to

I d
ﬁggr&ﬁ%#f)h@&l va 40 )Ign%er%gkgﬁ‘%ﬁy pf‘éﬁa’i‘ ni ng
(inx ur e vva dri ed under reduced pressure, to thereby

Weﬁééqrié Y% ene acrylic resin A The

have SHBRAaPesbiTOBIaRD F0BmAYsEwas fiirated under
reduced pressure. Thereafter, ion-exchanged water (100 parts)
was added to the filter cake. The resultant mixture was mixed
with a TK Homomixer at 12,000 rpm for 10 min, followed by
filtration. Subsequently, ion-exchanged water (300 parts) was
added to the filter cake, and the resultant mixture was mixed
with a TK Homomixer at 12,000 rpm for 10 min, followed by "
filtration. These treatments (i.e., addition of ion-exchanged
water (300 parts), mixing, and filtration) were performed two
more times. Subsequently, 10% by mass hydrochloric acid (10
parts) was added to the filter cake, and the resultant mixture
was mixed with a TK Homomixer at 12,000 rpm for 10 min,
followed by filtration. Then, ion-exchanged water (300 parts)
was added to the filter cake, and the resultant mixture was

mixed with a TK Homomixer at 12,000 rpm for 10 min, followed
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Preparation of masterbatch - Water (1,000 parts),
carbon bl ack (Printex 35, product of Deggusa Co., DBP

wootobe/ahassy pti on anount: 42 ni/ 100 g, pH: 9.5) KEEAP2009/059832

parts) and the above-synthesized pol yester resin A

, s) ' t N J
bl ERTARA ) TG, (et Pt 000 WA b TS RB peed
i 1L e.result m.xture was kneaded.,at 150 C for
Pltor HiFapES el By Rotbh SRS pEREASEE A g Bipgs e,
roduct pul verized wth a pul verizer (product of
%&’s‘?ﬁ?&\)’agﬁ\/ﬁ]&elir{:{ Q™A% ai’{ﬂ’é'ﬁﬁe a masterbatch. -

Pr epar a&lileon of aqueous nedi um_- | on-exchanged wat er

(306 pamresthug obsegmed frlier saksemaoAriad atidviader ¢
hosphate (265 parts) and sodium
Eguéeyls;@rgzen@mrtfl@nalaetlp@. ¢risar ag)d hben wagadh ugdedhto pass
one another. The resultant nmi xture was honogeneously
theswghed siewemaphre meshgueo o Tednunto ¢heaaby eptoduce
Producti on of toner > Abeaker was charged with

babyqedtticleesin A (80 parts) and ethyl acetate (100
parts), and the m xture was di ssol ved under stirring.

SubsequpRt hyse pladeidles ATOMEp 8LED £8d 35 h dropidbidislica
parts) (NEUT 2, melting point: 95C, product of

5. SEWﬁléJA%r@eﬁwterﬁ i%&é@ﬁ@%ﬁﬁgﬂ( &ct&fg

rel easing agéent (5 parts ol Nt :

B QPUG 353%@2% Sﬂ%ﬁeﬁwith-@ﬁegg&épgﬂxer"(product of

above-prepar nast er

Mitsui Mining Co.) by repeating five times a cycle consisting of
mixing them at a circumferential speed of 30 m/sec for 30 sec
and suspending the mixing for 1 min. The resultant mixture
was caused to pass through a sieve with a mesh size of 35 pm to
prepare a toner of Example 1.

(Example 2)

The procedure of Example 1 was repeated, except that
polyester B was used instead of polyester A, to _t_hereby prqduqe .
a toner of Exafnple 2. | | B
(Example 3)

The procedure of Example 1 was repeated, except that
polyester C was used instead of polyester A, to thereby produce
a toner of Example 3.

(Example 4)
The procedure of Example 1 was repeated, except that

polyester D was used instead of polyester A, to thereby produce
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(10 parts) were added to the beaker. The resultant
m xture was treated with a bead mll (Utra Visco

wdaMobd/142pssoduct of Aymex Co.) under the fol | owiR@E/JP2009/059832

conditions: liquid-feeding rate: | kg/hr; disc

£itone¥ &f ERbindh1sReed: 6 nisec; ampunt of 0.5
mm zi rconi a beads charged: 80% by vol une, and pass

OB 1.0 thereby prepare a toner material |iquid. The
g%%%gpplfee%ared aqueous nedi um (150 parts) was added to

a vessal . Subseguent the,tgner material, |iqgui 100
parts)ﬂbﬁspIélooc(ﬁ3 rteoo{t#é(%géeel WAGere RG34 f C{%ﬁpc{ it
12000 r usi ng TK Ho Lxer (product of Tokushu
R?Zkfae&%sg%n s )qse%om%%@ﬁo gl}pﬁﬁwﬁrsrf r tadhergbyiproduce
t her eby fpr epare an enmulsified slurry. The enulsified
3|tgney ((1563%131%?-\/\63 charged into a flask equi pped
with a stirrer and a thernmonmeter. Then, the sol vent

amgrlev®d at 30 C for 12 hours under stirring at a
circunferential speed of 20 mmn, to thereby prepare
a di spEhei mroceidurreyof Frxampdpdr wiagnrag) autred , (b path 51
was filtrated under reduced pressure. Thereafter,

$ e G ide v 48 cha n(gb@t @ debheh ivasm sds €BND- 1hemeltin
filter cake. The resultant mixture was mxed with a T

| PP @t %il@dQQQ of N ¥n ¥nkl Ohebfich®)ed, Poereby

iltration.” Subsequently, ion-exchanged water (300

%%&&ée\gaﬁﬁgpgﬁég,%%lﬁqgfdrl ter cake, and the resultant

xture was m xe K Honmom xer at 12,000 rpm
r.1Q ,m followed by filtration. These treatnents
{I?’.(%I]ﬁplg]d Ition of ion-exchanged '

The procedure of Example 1 was repeated, except that
stearic amide was changed to oleic amide (NEUTRON, melting
point: 72°C, product of Nippon Fine Chemical), to thereby
produce a toner of Example 7.

(Example 8)

The procedure of Example 1 was repeated, except that
stearic amide Was__.ch.anged to stearic_ -geid r_nonoethahol gmide
(PROFAN SME, melting point: iOO."C, product of Sanyo Chemi;:al” |
Industries, Ltd.), to thereby produce a toner of Example 8.
(Example 9)

The procedure of Example 1 was repeated, except that
stearic amide was changed to lauric bisethanolamide (PROFAN
AA-62EX, melting point: 72°C, product of Sanyo Chemical
Industries, Ltd.), to thereby produce a toner of Example 9.

(Example 10)
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water (300 parts), mxing, and filtration) were
perfornmed two nore tinmes. Subsequently, 10% by mass

wanods/oebdsori ¢ acid (10 parts) was added to thedn/reann/o59832

cake, and the resultant m xture was m xed with a TK

Homomi ¥Rk fiochandiQ0of E'Qafxﬁg &9 Wald refppé(égt%@e,deﬂ%g)t tvhvaast

. ] 1
filtration. Then, ion-exchanged water part

SR8 B8 08, B R Bl S
LI S SRl sfitend of

filtration) were peyfornmed one nore tjne, wherebhy a
PRATEID HRE ﬁ%ﬁ‘ﬁﬁ? ¥ P W??eattrﬂke-roﬁk g‘g‘r‘f’éﬂpﬁ H0er

@'};\ke was dried at 45C for 48 hours using an

¥ampleul by | ng drier, and then was caused to pass
through a sieve with a nmesh size of 75 nm to thereby

pr oducEhp gum cedntrieco EE xaThplddsw asardp e tesl, (k@@ ppaittat) the
and a hydrophobic silica H2000 serving as an external
andivritvef ttefripadinidé pdded twaé cBlaargeahfrolammparoete 3
treated with a Henschel m xer (product of M tsui

Phnis)GoGhardly pepaate ntgtdbh¥e offi DREmdpleYEl e consisting
of mxing themat a circunferential speed of 30 nisec

(Ptasplaem)and suspending the mxing for 1 mn. The
resul tant m xture was caused to pass through a sieve

{0 P o ER b, B GA Bd E olon qp e
LERSaLeh s FRRRR AL DR AL BalfRd Bk 954580 811
parts, to thereby produce a toner of Example 12.
(Example 13)

The procedure of Example 1 was repeated, except that the
amount of stearic aﬁlide added was changed from 5 parts to 2
parts, to thereby produce a toner of Example 13.

(Example 14)

The procedure of Example 1 was repeated, except that the .

amount of steariﬂc amidé added v_vas-chér‘ige’d from 5 paljté :tio 2'5_‘ ;
parts, to thereby produce a toner of Example 14.
(Example 15)

The procedure of Example 1 was repeated, except that
stearic amide was changed to .stearylstearic amide (NIKKAMIDE
S, melting point: 95°C, product of Nippon Kasei Chemical Co.,
Ltd.) and that polyester resin A was changed tb polyester resin B

to thereby produce a toner of Example 15.
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a toner of Exanple 2. (Exanple 3) The procedure of
Exanple 1 was repeated, except that polyester C was

woimed 14288t ead of pol yester A, to thereby produaa/®2009/059832

toner of Exanple 3. (Exanple 4) The procedure of

@)@%gﬁlpqellg)as repeat ed, except that polyester D was
used instead of polyester A to thereby producea toner

of Ex e 4. a The,procedur e .of, Exanpl.e,l
ves t onBedeboo BT Rxaingle 1 RSN G, SRB bty
of polyester A t.o thergb roduce a toner o anpl e
sheapis Amide BsrrhapEsdddLt P lekeamicbisamide (melbing
repeated, except that stearic amide was changed to
BN 1855 oendgtmtinolyester fgsppidas gbanged: tRiuct

of Ni ppon Fine Chemical), to thereby produce a toner
rolyeshepirestn B,Baathercly pThduseor ddnee off ERranplec16.
was repeated, except that stearic am de was changed to
@Empdaid® (NEUTRON, nelting point- 72C, product of
Ni ppon Fine Chemical), to thereby produce a toner of
ExanplEhé .procsdiipkcoBExahep [y dowdurne prfatedamxdcept thagt

repeat ed, except that
stearic amide was changed to oleylpalmitic amide (PNT, melting
point: 69°C, product of Nippon Fine Chemical) and that
polyester resin A was changed to polyester resin B, to thereby
produce a toner of Example 17.
(Example 18)

The procedure of Example 1 was repeated, except that

stearic amide was changed to stearylerucic amide (SNT, melting

point: 78°C, product of Nippon Fine Chemical) and that

‘polyester resin A was changed to polyester resin B, to thereby

produce a toner of Example 18.
(Comparative Example 1)

The procedﬁré of Example 1 was repeated, except that the
amount of stearic amide added was 0O parts, to thereby produce a
toner of Comparative Example 1.

(Comparative Example 2)

The procedure of Example 1 was repeated, except that
stearic amide was changed to ethylene bisoleic amide (SLIPAX O,
melting point: 119°C, product of Nippon Kasei Chemical Co.,

Ltd.), to thereby produce a toner of Comparative Example 2.
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stearic am de was changed to stearic acid nonoet hanol
am de (PROFAN SME, nelting point: 100 C, product of

wdE2oy/e4268em cal I ndustries, Ltd.), to thereby proso®/39832

toner of Exanple 8. (Exanpl e 9) The procedure of

PT% S 3 , except that stearic am de was
changead at l‘y?aurff@%bl set hanol am de ( PROFAN AA- 62EX,

."ﬁbh'st PrEdfMcedtive of @éﬁét@%@%ﬁ&ee@eﬁe&qeﬁxc&m that

9%1.3’53%%8 reg@ﬁﬁ%mﬁ% ﬁatfpog"s%%%qe PRrEC D

i’r g product of TOAKASEI . LTD) was used
ePEAdIRY S bRRer f Temp agn tie e Fora PR3- to
Jhereby produce a toner of Exanple 10. (Exanple 11)
pﬁ@@ém Exgmpladll e 1 was repeated, except that
t he anmount of stearic am de added was changed fromb5
part s The pypmedsiret of Exameple prwdaaepedtederexekpt that
Exanpl e 11. (Exanple 12) The procedure of Exanple 1

stearieperiddwaxchphgelato &tley RiMyIBisdtl a3l @amh fd @S IEPAX
added was changed from5 parts to 19 parts, to thereby

B! afileen @ goangr 1ak° @?mddew%f NEypoRl Rakdl chb@mlcal Co.,

procedure of Exanple was repeated, except that the
n r f ts
BRIk et BNk o ALETS GAecy e PR ERULSy R

As described above, toners of Examples 1 to 18 and
Comparative Examples 1 to 4 were produced. Table 1 shows a
resin, a fatty acid amide-based compound and a releasing agent
used in each toner.

Also, in each of the toners of Examples 1 to 18 and
Comparative Examples 1 to 4, the resin used was measured for
glass transition temperature (Tgr) with a differential scanning
calorimeter (DSC) system (“DSC-60”, product of Shimadzu
Corporatlon) 1n accordance with. the followmg procedure
Separately, the resin contamlng a f1x1ng aid (10 parts) wae
measured for glass transition temperature (Tgr’) similar to the
above. Table 1 shows a value calculated by subtracting Tgr’
from Tgr.

- Measurements of Tgr and Tgr’ -

First, a resin (about 5.0 mg) was placed in a sample

container made of aluminum; the sample container was placed

on a holder unit; and the holder unit was set in an electric
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(Exanpl e 14) The procedure of Exanple 1 was repeated,
except that the anount of stearic am de added was

wahangedssf rom 5 parts to 25 parts, to thereby pmbao®/ 039832
t oner of Exanpl e 14. (Exanple 15) The procedure of

gﬁg%ed to st 8ar %qgeggﬁ?(l;n@c%ﬁ% ﬁ%ﬁqﬁﬁ%wqﬁ. ng ’

?5@1;1(:1: 82% 1%%:9&‘ th{pe(Nl resn?‘(K%vS‘vg eIr,r‘l,eg?f the tesin was

t Tyes n

éﬁ%ﬁ@e&gﬁ%&%@ Be) i 25 B e o oL ithns

repeat ed, except that stearic mde vvas cha ged to

S LN gt%bhrpgesl aBPaRhere|as Hlpwisat -S calhy trwas
ol yester resin Awas changed to pol yester resin B, to
ghét@bfr@moaﬂc‘é to 15A2€ af apsempeealere (Eeensiagiryte of
The procedure of Exanple 1 was repeated, except that
$02@Hnenani dasiesoleldafiypen 1500 dpl QT mitta ¢e arp el tuRNT,
mel ting point- 69C, product of N ppon Fine Chem cal)

dacrddh gped teest @0° Cémiin; Awab it hangddated plaiast®ns50°C at
resin B, to thereby produce a toner of Exanple 17.

4 eaapé @a thde GeRcPRedWte Of 167emRlif. 1 Wamg engat ed,
except that stearic am de was changed to stearyl erucic

ﬁ%g%b(t%\ﬂ—ed Q?tSpaégQrP@ IHd af85malySUsioSady APRDENB0

Cheni cal
system, a glass transition temperature (Tgr) of the resin was

calculated in a shoulder of the DSC curve corresponding to the
second temperature increase.

Similarly, the resin containing a fixing aid (10 parts) was
measured for glass transition temperature (Tgr’).

First, a fixing aid (0.5 mg) and a resin (4.5 mg) were
placed in a sample container made of aluminum; the sample
container was placed on a holder unit; and the holder unit was
set 1n an electric furnace. Using a differential scanning
calorimeter, a DSC curve of the mixture wAas obtained by
increasing or decreasing the temperature of the mixture in a
nitrogen atmosphere as follows. Specifically, it was heated
from 20°C to 150°C at a temperature increasing rate of
10°C/min; it was cooled from 150°C to 0°C at a temperature
decreasing rate of 10°C/min; and it was heated again to 150°C at
a temperature increasing rate of 10°C/min. Using the

thus-obtained DSC curve and an analysis program of a DSC-60
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pol yester resin Awas changed to polyester resin B, to

t hereby produce a toner of Exanple 18. (Conparative
waaoarplesd ) The procedure of Exanple 1 was r eqgaatpecio/059832

except that the anmount of stearic am de added was O

i, e RS ol Véﬁgx%%@g&sﬂ’@r Te AL bh Tigine
TERBeTa bt b FORE edg% aehiges (%me%%‘ics’%? HRg

oint: 119C odu Kasei em cal .

Vs cofteriaRaing o dhecer r{%ﬁsfnnﬁr iiiiregge.
Exanpl e 2. (Conparative Exanple 3) The procedure of
Exanple 1 was repeated, except that polyester resin
Awas changed to styrene-acrylic resin A to thereby
produce a toner of Conparative Exanple 3. (Conparative
Exanpl e 4) The procedure of Exanple 1 was repeated,
except that stearic am de was changed to et hyl ene
bi sstearic am de (SLIPAX E, nelting point: 145C,
product of Ni ppon Kasei Chemical Co., Ltd.), to
t hereby produce a toner of Conparative Exanple 5. As
descri bed above, toners of Exanples 1 to 18 and
Conparative Exanples 1 to 4 were produced. Table 1
shows a resin, a fatty acid am de-based conpound and a
rel easi ng agent used in each toner. Also, in each of
the toners of Exanples 1 to 18 and

71



i n accordance
the resin

(DSC) syst aroT(JrPR50/059832

the resin used was
Separately,

glass transition tenperature (Tgr) with a

scanni ng cal ori nmeter
product of Shimadzu Cor porati on)

Conparative Exanples 1 to 4,
with the foll ow ng procedure.
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measured for glass transition tenperature (Tgr').
First, a fixing aid (0.5 ng) and a resin (4.5 ng) were

w@toagedsisn a sanpl e contai ner nade of al um NUMECTIIPR009/059832

sanpl e contai ner was placed on a holder unit, and the
hol der unit was set in an electric furnace. Using a
differential scanning calorineter, a DSC curve of the

m xt ur@smgsegm 6f PRd tB¥etd6f BRAMMR AR 8831 COnid frative
tenperature of he mxture in a nltrogen atnosphere as

ollo |f|cal , 1t was heated from20 Cto 0
Exafnrf? én‘g’e;a% l‘}PgeiqlP@F &%f Rﬁog‘é?‘”éfb? ag nge vI‘”ct
cooled from150 Cto O C at a tenperature decreasing

below -givelDprodeduranchd thevaevhhaited agfillows 1Phe Geshlta
tenperature increasing rate of 100 mn. Using the

%huglé vp,tnall ns?db]tesé: curve and an anal ysis program of a

hé glass transition tenperature (Tgr")
of the fIXI ng aid containing resin was calculated in a
sSHinegpaeatioh aflrarb®E X ur ve corresponding to the second
tenperature increase. Tabl e 1 tUSI ng each of the toners

of ExagRisore I-@sié g%f&in ly%oﬁéﬁq;doeéaﬂt Ho 4. a

devel oper was produ n accor ance W t

E%O\N-gl ven ﬁrocedure and then eval uated as foll ows,.
L efByBpguBABTRPY AT TRAAhoxy silang (G parie) and sarbon
carrier > A silicone resin (organostraight silicone)

bIRE (1@rpsots) were added to toluene (100 parts), and the resultant
g- (2- am noet hyl ) am nopr opyl tri met hoxysi | ane (5 part S)

R s R R T A e AN T
honmom xer for 20 min, to thereby
prepare a resin layer coating liquid. Subsequently, using a fluid bed
coater, the resin layer coating liquid was applied on the surfaces of
spherical magnetite particles (1,000 parts) having an average particle
diameter of 50 pm, whereby a carrier was prepared.
< Production of developer >

Using a ball mill, the toner (5 parts) and the above-prepared
carrier (95 parts) were mixed with each other to produce a developer.
[Evaluation]
- Minimum fixing temperature -

A fixing portion of the copier MF-200 (product of Ricoh
Company, Ltd.) employing a TEFLON (registered trade mark) roller

as a fixing roller was modified to produce a modified copier. The

above-produced developer and Type 6200 paper sheets (product of
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prepare a resin |layer coating |liquid. Subsequently,
using a fluid bed coater, the resin |ayer coating

w0 t0quiad3ssas applied on the surfaces of spheri qadT/IP2009/059832

magnetite particles (1,000 parts) having an average
particle diameter of 50 mm whereby a carrier was
prepared. < Production of devel oper > Using a ball

r . - p - .
Bl GBI A waEE GBI o G TRAY Fo B RRAR f rintine
produce a dSveI ,(ipeil. [ Eval uation] - Mnipumfixing )
vasprerienmed while ¢hageing the temperaturepf the fxingaoller in
(product of Ricoh Conpany, Ltd.) enploying a TEFLON
STCgteper eSubsagieertly,d pho WA rdshdl hixind the! daines
nodi fied to produce a nodified copier. The

boye- produc devel oper .and e 6200 paper,sheets
BRP S R SRR, b Whipstatint Was dERREd Bs the
nodi fied copier, and printing was perfornmed while
mhanguny vahee v bhe fixting eolibrshtenipedatgreoht evhich the image
steps. Subsequently, a pat was rubbed agai nst the

' j L . 1N | %] t enperature

QRASKEPF thyVBs TTBARR inlafe B TOVR AN Rldir, P10
roller's tenperatures at which the i mage density of
t he t hbiBsapumumalaEingtempesaturpiigpaeierabdy dowenfraom the
fixing tenperature is preferably lower fromthe
Vie@tah B of @6dLEHECH e P YRS uBPIFHTP TéersRAGINE Havi ng
a mninmumfixing tenperature of 135C or |ower are

racti cal.l ar%licab e. - o f et-occurrin%.
iRfaPEY Gring Wmpetaibisef Jge Cordpwer are practically
el ectrophot ogr aphi ¢ apparatus | magi o
applicable.
- Hot offset-occurring temperature -
The tandem-type color electrophotographic apparatus Imagio

Neo C350 (product of Ricoh Company, Ltd.) was modified to have an

oil-less fixing system by removing a silicone oil application

‘mechanism from its fixing unit. The resultant electrophotographic

apparatus was tane'd' so as to be able to adjast ti1e temperature andi o
the linear velocity. The thus-obtained tandem-type color
electrophotographic apparatus was adjusted so that the amount of
toner used for development was 0.85 + 0.3 mg/cm2. Image formation
was performed using the electrophotographic apparatus, and the
formed images were fixed while changing the temperature of the

fixing roller in 5°C steps. In this image fixation, the fixing
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Neo C350 (product of Ricoh Conpany, Ltd.) was nodified
to have an oil-less fixing systemby renoving a

wo2dopgeass oi | application nmechanismfromits fRoi/Img009/059832

unit. The resultant el ectrophotographic apparatus was
tuned so as to be able to adjust the tenperature and
the linear velocity. The thus-obtained tandemtype

t ' j 0
R R SO L R L L
0.3 ng/cn2, I mage formati on was perforned. using the
HBREFHING! Stsiensuspbard the magimpm fizingdempegature
were fixed while changing the tenperature of the

Wwiaxi difined hethembkmuapyaludof hé fixiRg eofleiatteaiperatfires
fixingtenperature at which hot offset occurred (hot

of f set+ occurring, .t enperat uge s .neasur ed, and, t he

AR AR R P ovas deetinne GnTREY Loy Et hof fifiet
value of the fixing roller's tenperatures at which
i mmge Theabtazmues fizxéng demperatuiwis prafecdMynyighetr from
of fset. The maximum fixing tenperature is preferably

DRI 510 514 IO, 8RR A Ok RLL SR

resistance. floners aglng a nHX|nun1P|X|ng tenpe%g?ﬂ$%
of 190 C or_  higher are practically applicable. -
maxsrup figng temperpjurpofi 19056 eohighey anepprantieally
MF2800 (product of Ricoh Conpany, Ltd.), there was
hApplHesbla. 15 cm x 15 cm bl ack solid inmage whose average

I mage density was 1.38 or higher as nmeasured by a
_l\/@,(ﬁbetﬁh reflection densitonmeter. The transfer rate of

t ORAPSIER TAke i rmge was cal cul ated using the fol | ow ng
formula (1). Transfer rate % (anount of toner

t r ansf Usimgl thetimagedobdining apparatus MF2800 (product of Ricoh

Company, Ltd.), there was formed a 15 cm x 15 cm black solid image
whose average image density was 1.38 or higher as measured by a
Macbeth reflection densitometer. The transfer rate of toner in the
image was calculated using the following formula (1).
Tra»nsfer rate % = (amount of toner j:ransferr_ed onto re_coding
paper/amount of toﬂer adéo.rbed-o'n photoconductél:) x. .100. (D
Notably, the transfer rate was evaluated in accordance with
the following criteria.
A: Transfer rate > 90%
B: 80% < transfer rate < 90%
C: 70% < transfer rate < 80%

D: Transfer rate < 70%
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paper/ anount of toner adsorbed on photoconductor) x
100 (1) Notably, the transfer rate was evaluated in

woemogiaasyce with the following criteria. A Tregsfre609/059832

rate > 90% B: 80% < transfer rate < 90% C. 70% <
transfer rate < 80% D: Transfer rate < 70% Uneven
transfer Ablack solid i mage was forned using the inage

f ordovae @Rparat us MF2800 (product of Ricoh Conpany,
Ltd.), and the thus-formed i nage was visually observed

and eval yated f.qr. uneven transfer. The eval uati on_ was
based blagk SPI}HI imagrRyVasi foemed usingthmimage forming:
i.e., very good transfer state, was observed B- Al nost

app aAresME2808f @rodast 6D Re¢ote Condpan AtdR), i ERé | C
in practical use C Uneven transfer was slightly

RO e Bl S R BRR D G R G AR
Foggi ng - Using the tandemtype col or

tlassfewphot ogr aphi ¢ apparatus | magi o Neo 450 (product
of R coh Conpany, Ltd.) having a cleaning blade and a

cont act PG TR GHuRR T Bl Bh M RRAAR et 1

| aterally-set A4 chart (image pattern A) having a
paNcHReToR HENHeral-¢ o VREY ig9gHytraaptart stage.aw as ebspreak
solid portion and 1 cmwhite solid portion were

Bt Alinedt @6tuhéveh transfer was observed, and non-problematic in
practical use

C: Uneven transfer was slightly observed, but practically applicable
D: Uneven transfer was observed, and problematic in practical use _
- Fogging -

Using the tandem-type color electrophotographic apparatus
Imagio Neo 450 (product of Ricoh Company, Ltd.) having a cleaning
blade and a charging roller each being provided so as to be in contact
with a photoconductor, 10,000 copies of a laterally-set A4 chart (image
pattern A) having a pattern formed by alternatingly repeating a 1 cm
black solid portion and 1 cm white solid portion were printed out in a
direction perpendicular to the rotating direction of the developing
sleeve. Thereafter, a blank image was printed out, and the printed

1mage was visually evaluated for fogging.

The evaluation was based on the following criteria.
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direction perpendicular to the rotating direction of
t he devel opi ng sl eeve. Thereafter, a blank i mrage was

w@tdontiedssout, and the printed i nage was Vi sual p¢r/aP2009/059832

eval uated for fogging. The eval uati on was based on the
following criteria.A No foggi ng observed B- Foggi ng
observed - Filmng - Printing of 10,000 i mages was

AeN@fd@qng%Uggﬁ&p i mage form ng apparatus M-2800
(product of Ricoh Conpany, Ltd.), and then the

E ocondu to‘ﬁ?ﬁs visual | y observed and eval uated for
dh EEELHE 8PSEH conmponents, particularly a rel easing
agent, onto the photoconductor. The eval uati on was
bEskeaimgn-the following criteria. A- No adhesion of
t oner conponent ont o phot oconduct or was observed B

Adhesi GOUR, n onto oto onduct [ Was
observggmtoE néﬁgﬁban ex'?'gg? Mt PEHot % '8 en vcﬁ raase
roblems in practical use C Adhesi on of toner

mpogenpp aratasgUEEeneroduct obBicts Sowphny Istskh and

extent that it involved problens in practical use -

Hﬁﬁ{ th& Dt AEHEditOF FEEs %ﬁlaw dBservbd a%\@lavgfda%d%r

heat resSistance/storage stabil'ity, each toner was used
agher t han each devel oper. SpeC| fically, a 50 nL
gfhesio féanﬁérwwrfqnqssaamlﬁﬁ lanhe atrcﬂ%@frlsmgrﬁgqrﬁe gnto the
left to stand for 24 hours in a thernostat bath whose
pRonrbaduceohad been set to 50 C. After cooled to 24C,
the container was subjected to a penetration test (JIS
K2235 ’flglg%)vatlgation was based on the following criteria.
A: No adhesion of toner component onto photoconductor was observed
B: Adhesion of toner component onto photoconductor was observed to
such an extent that it did not involve problems in practical use
C: Adhesion of toner component onto photoconductor was observed to
such an extent that it involved problems in practical use
- Heat resistance/storage stability -
In evaluation of heat resistance/storage stability, each toner
was used rather than each developer.
Specifically, a 50 mL-glass container was filled with the toner,
and then left to stand for 24 hours in a thermostat bath whose
temperature had been set to 50°C. After cooled to 24°C, the

container was subjected to a penetration test (JIS K2235-1991) to

measure a penetration. Based on the thus-measured penetration,
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nmeasure a penetration. Based on the thus-neasured
penetration, heat resistance/storage stability of the
wd mogi4298s eval uated in accordance with the faldmmiog 059832
criteria. A Penetration > 25 nmm B 15 nm <penetration <
25 M G 5 nm <penetration < 15 nm D- Penetration < 5
mm The | arger the penetration of the toner, the better
héR, MR8l tarRBI b AIGLLRIALiRO ©1 thalohbt YrddevAlatod 98T S
havi ng a penetratTon smal1er than 5 nm are |gﬁ y
likely to i.nvolve problens in use.Table 2 CDAs shown
ageordanee yith ﬁbetfeﬁewsngicrréﬁwm es 1 to 18, each
contai ning a polyester resin excellent in
AOPehetdmaicd oras fingi ng property, and a fatty acid
am de- based conpound serving as a fixing aid and being
xecellent in conpatibility with the polyester resin
?i igmmaf’ Heélﬁgfg‘%ﬂ’é <o1jz &“%atty acid ani de conpound
havi ng a nono- or higher valent am de bond and a fatty
@ebdnank genedsstdogcnpdumoh havi ng a nono- or hi gher
val ent am no group or a hydroxyl group) and thus, were
0 ent in |owtenperature fixing
%rg%g?%§ﬂgﬁﬁg§f§g%t resi stance. Furthernore, the fatty

acid am de conmpound exists in the toners as
i ndepehe hrgerytdepeneizationselidhe tanan theefter the heat

excel l ent transferablity. In addition, no image

FR@cande ADEr A2 §1ab1ibg tBEfeoTalU IBRerhkivig hl pdiRsehbiod
to formhigh-quality imges for a |long period of tine.

SUIIq!‘:lhléle‘ tﬁégrg)lmemldret ﬂfghﬁ?ri%elg’rfto% ?\;ealt){'albeleglxsal llge.l
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contains no fixing aid. Thus, it was found to exhibit

a poor |owtenperature fixing property. The toner of
woCopanais ve Exanple 2 contains a fatty acid PCT/JP2009/059832

am de- based conpound having a high nelting tenperature

and thus, was found to exhibit a | owtenperature fixing

propgerty-: Tilﬁ ongr o manat ExampiE T3 Tepn ai ns
a stlyrene| dcrnylipc. iresinfratiherithan|a pplyester resin
and |t higs, | yfag < Qlud| Ledrahd| bl L) @il siie] & b | eddle) LDW
tenpergture i Xi pg properity. {Al sp,| gince the|styfene
acryliC resin is|iinfletipri{ ijn|{conpatilbifl |tyw th{the
fixipgaigt he |potyester fesi p,| t({he topar |was| f ound
to exh@bit an i nsuf fli ¢i pnt || w4 t enper at ure {f ifxi ng
pr oper €. | Thg 4 onerty|of <Caman al e drsaupleo\di conf ai ns
a conmp@und’|(fji xi'hd ai ¢)’| hlavi ng| a| st ru ture (diffferent
from tfat| of |t he| flat{ty acj d am de-|based| cpnpdund| used
I n the—presestpviertion: e—-Hpg—at—t AtadAed i n
the ftangr|ijs |pooflly |com elwW tih [t he| b} nder |[resin
and [t |rg, | iinquff]| cii gntl epsj the toher.| This
toner = gherjeflorel wmgs |f olekhi kit anjilngufficient
| ow |t el <183 Mg By i | g e e en [ O =
abovie-d&scrii hed filsquss tthe tongr |of I he |pfesent
inven%én ils lexcel | gnt W-{ erpierjatiur el fli Xi ng
propefrty and |of f set |res ge|and tlhds| doeg mno
easi|y coptjarmi natel 4 fii xi hg deyi cel gnd/ or| an |i mage.
The tqgner|of [the|prgsent | nventipnf dan prpvidela
hi ght ikl tly |t oner| ijmage Far |a|l png |periof |of
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at | east one polyester resin serving as a binder
resin, a colorant, a releasing agent, and a fixing

w@dodo1adsyrein the fixing aid conprises a fattyw@&eirdoo9/0s59832
am de- based conpound, and the fatty acid am de-based

compoupd LS at .l e one ,of fatt idamd

compouns et AbISY she ol do BXAm B4 118, each
and a fatty acid am de-based conpound having a nono- .
@mbFIgERE A Robyester FReigy Wlé@gglmle%@mrmr@wrezﬁxmg
The toner according to claim11, wherein the fatty acid
propirtyaaad adiasoyratiiasmadedlddaycpmpdumd sé@vingras a

hi gher and | ower than 120 C. 3. The toner according to

ﬁﬁi/ndﬁ'&?doin&llﬁ%iﬁ% dx&dWle Rt iWN&IRh At ii8ithakidvh @kledpolyester

am de-based conpound is any one of a nohoam de
co nd and an,al cohel uct .ttheregf. 4. The ner.

s TERIB ity AedoRng i ohe BV Acid $5i9e oorbpefind Raving o
fatty acid am de_conpound is a linear fatty acid.
mengs Inbigher Nakenh ammhboadeandaifattyhastd winide-based
conpound is obtained by reacting anmonia with a |inear
dahpyuad Having Hhendnoeobr daghedi valeind @minongraip or a
claims 1 to 4, wherein the releasing agent is a

RYAEGER RO, AR IR A DO B
2Bl S B i ML DS Pl

10 Furthermore, the fatty acid amide compound exists in the toners
as independent crystalline domains, resulting 1n excellent
transferablity. In addition, no image fogging and no filming are
caused, making it possible to form high-quality images for a long
period of time.

15 Unlike Example 1, the toner of Comparative Example 1
contains no fixing aid. Thus, it was found to exhibit a poor
low-temperature fixing property.

The toner of Compai‘ative Example 2 contains a fatty acid
amide-based compound having a high melting temperature and

20 thus, was found to exhibit a low-temperature fixing property.

The toner of Comparative Example 3 contains a
styrene-acrylic resin rather than a polyester resin and thus, was

found to exhibit an insufficient low-temperature fixing property.

Also, since the styrene-acrylic resin is inferior in compatibility
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or higher and | ower than 40 ngKOH g. 7. The toner
according to any one of clains 1 to 6, wherein the at

w0 magi42083%¢ pol yester resin has an acid val ue afctlfP2009/059832

ngKOH g or hi gher and | ower than 30 ngKOH g. 8. The
I L @c t e
%ﬁﬂ?t |fé§f'?é%%g B BY T Plar KO the Sarles I B ad to
ﬁ{ her and | ower than 100 rrgKC)—Vg 9
lér?err inge ew% lay deynBaEaGIrS FXIRS ATQRPTYY-

wherein the at | east one polyester resin has a

hydr oxXVhevainesr of Cotnpgkdtivg Bxam gleed candalinser cotmpound
60 ngKOH g. 10. The toner according to any one of
Cﬁ)%id? ald) Ba%inphekenéhitralliffeasht FPEmPOAYESTE Shel BIP
has a glass transition tenperature Tg of 55C or higher

L owar 1 han The t.ongr accor dj

$08 aRBe:bAECq Pinelhd dpdy iR Rle BEREROLIEERAER, | 2he
f.ol | ow ng expression Tgr - Tgr' > 10 C,  where Tgr
HEHRE aC(g‘Fté’é§ef1r’ah§h?|tt9ﬁletre’rﬁpBPﬁ¥]er @@ﬂ’atth'éleaWIdeé’te
one polyester resin, and Tgr' denotes a gl ass
bredest réom aaﬂpﬁlm,uhmwﬁfi(ﬁemtky softeafs BRe ganes. byThis
mass of the at |east one polyester resin and 10 parts
O dRITheRbfEAE WhXifBU R 90 e‘mhﬁli‘t b TRASGEnsfl t er

heati ng t he mxture at 1 C. . The toner according
#O F one of cé il V\,hereln an anount of the

vY(i RE RS F‘ﬁ’é@ I?rr?pceﬂf Ytoner is 2% by nass or

nore and | ess than 25% by mass with respect to a total
amount Through thmapovezdesgrabedrdiscasstnmi Hee tonanywf the
one of clains 1 to 12, wherein
present invention is excellent in low-temperature fixing

property and offset resistance and thus, does not easily
contaminate a fixing device and/or an image. The toner of the
present invention can provide a high-quality toner image for a

long period of time.
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the toner is produced in an aqueous nmedium 14. A
devel oper conprising: the toner according to any one

woofoogkassss 1 to 13. 15. Atoner accommpdati ng Garmpoers9s32

conprising: a container, andthe toner according to any
one of clains 1 to 13 acq?ﬂgﬁ%g ed in the container.
16. Aprocess cartridge detachably nounted to an i nmage
form ng apparatus main body, the process cartridge
conprising: a latent electrostatic imge bearing
menber, and a devel oping unit configured to develop a
Lat ent Adioatr osthptrisiniginage on the latent electrostatic
i mage bearing nmenber with a toner to forma visible

| mage, a g4 &1 BnbrﬁolY@@?ér r8sil8el PNIBF aBCE WididRe F&BiANY
one of clainms 1 to 13. 17. An image form ng nethod

corrprigi 9% :L(l) mng a latent electrostatic inmage on a
| atent™ el’ectrtostati c i nage beari ng nenber, devel opi ng

the latent electrostatic inage with a toner to forma
vi si bl @ rehe@eing agrateandng the visible image onto a
recordi ng nedium and fixing the transferred i mage on
t he rezdiximganddi um wherein the toner is the toner
according to any one of clainms 1 to 13.

wherein the fixing aid comprises a fatty acid amide-based
compound, and the fatty acid amide-based compound is at least
one of a fatty acid amide compound having a mono- or higher
valent amide bond and a fatty acid amide-based compound

having a mono- or higher valent amino group or a hydroxyl

group.

2. The toner according to claim 1, wherein the fatty acid
amide-based compound has a melting point of 70°C or higher

and lower than 120°C.

3. The toner according to any one of claims 1 and 2, wherein
the fatty acid amide-based compound is any one of a monoamide

compound and an alcohol adduct thereof.

4. The toner according to any one of claims 1 to 3, wherein

the fatty acid amide compound is a linear fatty acid amide
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compound having a monovalent amide bond which compound is

obtained by reacting ammonia with a linear fatty acid.

5. The toner according to any one of claims 1 to 4, wherein
the releasing agent is a hydrocarbon wax having a melting point

of 60°C or higher and lower than 90°C.

6. The toner according to any one of claims 1 to 5, wherein -
the at least one polyester resin has an acid value of 5 mgKOH/g

or higher and lower than 40 mgKOH/g.

7. The toner according to any one of claims 1 to 6, wherein
the at least one polyester resin has an acid value of 10 mgKOH/g

or higher and lower than 30 mgKOH/g.

8. The toner according to any one of claims 1 to 7, wherein
the at least one polyester resin has a hydroxyl value of 5

mgKOH/g or higher and lower than 100 mgKOH/g.

9. The toner according to any one of claims 1 to 8, wherein
the at least one polyester resin has a hydroxyl value of 20

mgKOH/g or higher and lower than 60 mgKOH/g.

10. The toner according to any one of claims 1 to 9, wherein
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the at least one polyester resin has a glass transition

temperature Tg of 55°C or higher and lower than 80°C.

11. The toner according to any one of claims 1 to 10, wherein
the toner satisfies the following expréssion Tgr — Tgr’ > 10°C,
where Tgr denotes a glass transition temperature of the at least
one polyester resin, and Tgr’ denotes a glass transition
temperature of a mixture of 90 parts by mass of the at least one
polyester resin and 10 parts by ﬁlass of the fixing aid, which is

measured after heating the mixture at 150°C.

12. The toner according to any one of claims 1 to 11, wherein
an amount of the fixing aid contained in the toner is 2% by mass
or more and less than 25% by mass with respect to a total

amount of the toner.

13. The toner according to any one of claims 1 to 12, wherein

the toner is produced in an aqueous medium.

14. A developer comprising:

the toner according to any one of claims 1 to 13.

15. A toner accommodating container comprising:

a container, and
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the toner according to any one of claims 1 to 13

accommodated in the container.

16. A process cartridge detachably mounted to an image
5 forming apparatus main body, the process cartridge comprising:
a latent electrostatic image bearing member, an(i
a developing unit configured to develop a latent
electrostatié'image on the latent electrostatic image bearing
member with a toner to form a visible image,
10 wherein the toner is the toner according to any one of

claims 1 to 13.

17. An image forming method comprising:
forming a latent electrostatic image on a latent
15 electrostatic image bearing member,
. developing the latent electrostatic image with a toner to
form a visible image,
transferfing the visible image onto a recording medium,
and
20 fixing the transferred image on the recording medium,
wherein the toner is the toner according to any one of

claims 1 to 13.
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