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DES CRIPTION Title of Invention | MAGE FORM NG TONER,
| MAGE FORM NG APPARATUS, | MAGE FORM NG METHOD, AND

WEPRICERBI7CARTRI DGE Techni cal Field The pre seneCT/JP2009/061436

invention relates t o a toner used in el ectrophotograp
hic i mage formation, % ?o}otc , electrostatic
printing, printers, fzjc@ rﬁgé , ﬁg\?el ectrostatic
recordi ng, an inmage form ng app aratus, an inage

form ng nethod and a process cartridge each using the
toner. Background Art Conventionally, latent inmages

Thilehodrimekatcioncal |y or magnetically fornmed in
el ectrophot ographi c i mage form ng app aratuses are

forme dM AGPEVES RIVEI NTRIEO OB, HTERNFA Y} i P'GFRMPNG
i mge formation (hereinafter, it may be sinply

cl cot PIRROEATaER: d A A EORMINGT FEEmRLA; A

(latent inmage) is_fornmed on a surface of a
phot oconduct or, aRdPhelSa &AR’HB&@GSE devel oped

using a toner t o thereby form atoner inmage . The
toner image is usually transferre d onto a transfer
mat eri al (recording nediunm) such as paper, and
Technical Field

The present invention relates to a toner used in
electrophotographic image formation, such as copiers,
electrostatic printing, printers, facsimiles, and
electrostatic recording; an image forming apparatus, an

image forming method and a process cartridge each using

the toner.

Background Art

Conventional.lky, latent images which are electrically
or magnetically foi'mé(i in electrophotographic image
forming apparatuses are formed into visible images by
means of toner for image formation (hereinaft-er, it may be
simply referred to as “toner”). For instance, in an
electrophotographic process, an electrostatic image (latent
image) is formed on a surface of a photoconductor, and the

latent image is developed using a toner to thereby form a
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then fixed on the transfer material such as paper by
heating or other nethod. In the step of fixing a toner

w0 pEgeoom a transfer paper, generally, thermal PET/X2000/061436
met hods, such as a heating roller fixing nmet hod and a

heat belt fjXi t hod d
{oatr N BBkei 1 THA LA 2fia 86 Sl 3 e s REEPERLg omto

Recentl mar ket de nds for higher peed perfornance
aerﬁeégyns@vwlgah emgélngrm&@uarp;aaﬁmzbség paper, and
nDre and nore increasing. In responset o this, a

tlogerfisteidclon $heupeaneferr nmlatetrdapesatir esfp xpleirl by
and transparency and enable s t o provide a high-

Hé’é'tiﬁ 4 Rg ngSFhBﬂd 1) E’hgeé Cbia?ﬂ& %af *E%n'eofw
enpe ature |xa Ity of toner, ver t reis

need t o Io%/ver t?e sof t eni ne o] nil of a b| n reS| n

JREEC A Rt TBREFST IKERES é’sufrh% 4Ry

softening point is use d, a part of the toner forning
metdreds, rugd as athaefiéngoneHexr fiximganethed o hg
menber and then transferred onto sheets of copy paper,

li®hsing, bsht cﬂkiregl mfeftdeid ( atrbetwidedy, ahefl ebmethdnby assed
"hot- offset"”) occurs . Furthernore , particularly

Wfke'ﬂ%%?@ﬁf Y £ 9”&’6159 ?Ef‘&ﬁ effg@lgﬁ@&

resi stance e toner degr a , tone

b ocki BBt ﬁi“ﬂsﬁedéé%fgés%alﬁﬁél%%é bgherghdged o
performance and energy saving in image forming
apparatuses are more and more increasing. In response
to this, a toner which is superior in low-temperature
fixability and transparency and enables to provide a
high-quality image is desired. In order to achieve the
low-temperature fixability of toner, however, there is a
need to lower the softening point of a binder resin used in
the toner. When a binder resin having a low softening
point is used, a part of the toner forming a toner image is
attached onto a surface of a fixing member and then
transferred onto sheets of copy paper, this is, so-called
offset (otherwise, referred to as “hot-offset”) occurs.
Furthermore, particularly under high temperature
environments, the heat resistance of the toner degrades,

and toner particles are fused to each other, that is,
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t here have been the follow ng problens - a toner is

fuse d on the inside of a devel oping device and a
w@20pjoex770 n t he devel opi ng device t 0 cause sSnREF/JP2a00H061436

toner filmng easily occurs on a phot oconduct or

surface ,. ne of measure,s t .0 splve ihe above,.
SreatigdhlEe BiRenee CERE: « Rasig8anth¥opbiEa Ty Bhigned,
which is inproved in the physical propertie s: a toner
thse ¥ey hapo | Brepdrhe deillp wangarsPhde B popyterer dsabiged on
has been proposed, which is said t o be superior in
tHonagddet alfid idenveloniregpieaice add xalwdrtigr i ftdat

resi stance , environnental stability, and

&@Vél&f{'ﬂﬁ?@t@év?@@%r YA s FONBY &In d I d PEIBling easily
properties of the polyester resin containing a

(Pol | actic ag%are(got sufficiiently control l.ed as ¢
cco(i%%ﬁ OF & BRRsPYB A AL S RT Ias ventYDRRG §T Fa&GSPges tO
toner. Therefore, there are many constraints in

st hei akoyfomendtoprd pasibdeams, phediechiaghbeen
technique , and sufficient storage stability,

p oy espdr attoee fiwhhchi iy ianprofbdeinridsé Silapsecdhve

not yet obtained (see Patent Literature 1 and Patent

Hsghaiue D anernsialin b gt eyl avhi,
QR SR SO0 AL 8k h 5L 05 30 u, AWSNBE05s S 261489
superior in storage stability, low-temperature fixability,
offset resistance, environmental stability, and
environmental conservation. However, the thermal
properties of the polyester resin containing a polylactic
acid are not sufficiently controlled as compared to
polyester resins conventionally used for toner. Therefore,
there are many constraints in formulation amount of the
resin and production technique, and sufficient storage
stability, low-temperature fixability and offset resistance
have not yet obtained (see Patent Literature 1 and Patent
Literature 2).

Generally, a toner used in developing of
electrostatic images is composed of colored particles

containing a colorant, a charge controlling agent, and the

like in a binder resin. The production methods thereof
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like in a binder resin. The production nethods
thereofare broadly classifie d into pul verization

worgdihooli7and suspensi on pol yneri zati on net hod. PCI/gH2e09/061436

pul verization nethod, a colorant, a charge controlling

agent . an,ant, -of.f.set .agent are uniforny dj rse d
RS DR ana T i thtq gty tida to f g tRBE' a5 d
conposi tion, the toner conposition is pulverized and
eRERSSieq podyaperthytinndaedhodoner. According t o
t he pul verization nmethod, a toner having sonewhat
superi dn phgspadivepinpeidn anetdo deapeobucend, abaharge
thereis alimt t o selection of materials. For

EXRIPHAing LAt CAMPASIthi OfF st LR g rRYutBkbrH Py NY
I's necessarily pulverized and classified by using an

conom cally usable deyice.. In.viewof this
TR TardnT 2 2hrgmanlaRlic asmidstti et & A0S by
melt-m xing, there is no choice but t o _nake it
QIR @S idAPRy e thanex composatiomas pydiyegigedepnd
conposition is pulverized, particles having w der
plrddifiedst ¢ e htirdby pito dactend dner.be A ocoredin ntd e
occasion, if an attenpt is nade t o obtain a reproduce

}S’SWEQ?ZM\HJ}I hh @R WP OohUt é RBr "ﬁ‘gvlﬁhghséﬁﬂ@w heé’tels’uﬂé 1or

I
wder particles having a particle Size of 5 nmm or:

p
AP A T R R
gtlaﬁescstii]:)incgtfir?lrzli’terreizlflsF ! ngoirne)?a\x;le}r) e,pgo’zo%/lieil gémposition
obtainable by melt-mixing is necessarily pulverized and
classified by using an economically usable device. In view
of this requirement, as for a toner compositidn obtainable
by melt-mixing, there is no choice but to make it
sufficiently brittle to crush. When such a toner
composition is pulverized, particles having wider particle
size distribution tend to be formed. On that occasion, if
an attempt is made to obtain a reproduced image with high
resolution and high tone level, fine powder particles
having a particle size of 5 pm or smaller and coarse powder
particles having a part_icle size of 20 um or greater must be
removed by classification, resulting in a very poor yield.

In addition, in the pulverization method, it is difficult to

uniformly disperse a colorant, a charge controlling agent



In addition, in the pulverization nmethod, it is

difficult t o uniformy disperse a colorant, a charge
wa@oenboal77é ng agentand the like in a thernopl askCTIP2009/061436

resin, which nmay adversely affect the flomability,

?ﬁé:“}? ]g%epflqpaert}yér dur élglstu%.yreé %% Ing%yangver%ely

resulting FrO8ner o) Ve t e pro
P ratu ent Literature propose a
|& Po ogn%ééhst rfij l%g.moaeaﬁgs&% Hadn,
|n which a resin solutlon in which a previously
myageesiweeld tyesnd bhephlkeredi theioes nktbetg dones.
di ssol ved is dispersed in an aqueous medi umin

presenqy 8b1ve WSO Y Sthle 1{1@' SPsvcéhQnL@t@}aﬁuge 8Safd
surfactant or a water- soluble resin, and a di spersion

s BhaRLh ESEe PHENB% ISR L™ BRI BLgsion

IS renove sSper sl on

hea reduci ng pres or the |ike t o thereby
gﬁqgélsllé’rﬁ’eﬁ M@(ﬁgqsw tife vl xsly 3y rpepn solution in

suspensi on nethod, a toner having uniformparticle
whhacht erpravmibesbptsynéhesizbdute pan floy moly merization
classification. In an el ectrophotographic i mage

14 & itth 3B A dHYed Rsad{dpé Pdle 818D s8RV A s@medium in
cont act heatl ng nethod in which a heating nenber such

FEnErRPEORA, BTbbRuoad T hvnhkotGR ARPLSREH &' o '

o sulfacta SE o Sowater soluble resin. snd ¥ dispersion
stabilizer such as resin fine particles, and the solvent is
removed from the dispersion liquid by heating, reducing
pressure, or the like to thereby obtain a toner. According
to the diSsolutidn suspension method, a toner having

15 uniform particle diameter can be obtained without
performing classification.

In an electrophotographic image forming appartus,
in a fixing step employing a contact heating method in
which a heating member such as a heating roller is used, it

20 has been desired for toner to have releasing property
(hereinafter, it may be referred to as offset resistance) to

the heating member. In the dissolution suspension

method using a dissolved resin, the offset resistance of
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t he heating nenber. In the dissolution suspension

nmet hod using a dissolve d resin, the offset resistance
wo@Rq100er770 s i nproved by using a nodifie d pol yRCEIR2009/061436

resin (see Patent Literature 5) . In t he neanwhil e ,

nost_of binder resins occupyin % or re of the.
er Saniee i Eaph AR e e nAS Gy FPaiR (see
]getrol eum resources There are concerns about
&ﬁ99§tLbﬁﬁbﬂtEé9r%)eun1resources and concerns that a
| arge anount of petrol eumresources is consuned and a
| ar ge fuati ety eainwdribon moexiaf biie ded eesedsi otouplyang
at mosphere, leading t o global-warmng. Then, when

’f@%‘ B% Hﬁh‘é’%‘f fl'i@"ﬂd’daelnﬁiléﬁh't'égofQoQPéxb%%nQbQHeQ?té re

the atnosphere t o grow up are use bi nder " resi ns,

% ar.bon ox i de ﬁ n@hated in use Hﬂﬁ toners onl%
‘?’F’c‘iﬂ% &8 P T hE? &I SAMBAYSSS nd BT U B OJt At 2 S
derived resins may nmeke it possible t o solve the

af oBhlehAMSTIOpr obpahradd wher proBrees i el exneasasohhat
of petroleumresources at a tinme . A variety of toners

aldanrgesuatonmanbf pketroledi mese 86 uatelsi deno nresimsd havé a
been propose d. For exanple, Patent Literature 6

r I | n r n.
1‘51%%0%513&%%,;“ p@?PBb}i a§6k?déclsdr@§e§sgﬂ fRE o rged

ylactic acid directly used as a
TOROSRI TS ok BIBE bF g%%@&% S D] BT cehe R s
hi gher than that of a
resins derived from plants taking in carbon dioxide in the
atmosphere to grow up are used as binder resins, carbon
dioxide generated in use of the toners only circulates in the
environments, and the use of plant-derived resins may
make it possible to solve the global-warming problem and
the problem with exhaustion of petroleum resources at a
time. A variety of toners using such plant-derived resins
as binder resins have been proposed. For example, Patent
Literature 6 proposes to use a polylactic acid as a binder
resin. However, when a polylactic acid is directly used as
a binder resin according to the proposal, the concentration
of ester linkage of the binder resin is higher than that of a
polyester resin, and thus, the effect as a thermoplastic

resin becomes weak in fixing step of toner image.

Moreover, the toner becomes very hard, laking in
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pol yester resin, and thus, the effect as a
t hernopl astic resin becones weak in fixing step of

W@ anenoi7mage . Moreover, the toner becomes verBCHar209/061436
| aki ng i npul verizability, and resulting in degradation

of yproductivity. el ecir.ostatic i mage devel gpi ng
ROREFPPATh sl e f ot B Thefigpapaatiohiogh

contai ns a polyester resin obtaine d by dehydration

PR JusHEEHSat i on of a conposition containing a lactic
acid, and a trifunctional or higher-functiona

oxycar Aaxgllectacstlat emdnea gel de aplopHogeveneri s Pphrioposed
proposal, the polyester resin is formed by a

GE P A { Q0 tRYIMIPNIENSRIH i@ ORI AS Qef)\’i@ Bs®er resin
hydroxyl group of lactic acid and a carboxyl group of
xycarb lig aci,d, ,and thus the nol ecul ar .meight is.. .

htaiied Py deiygratiopmolier paenaatign gda yomg osition
| owt enperature fixability. In order t o inprove

bl 1 g ghdpcités afid.onad aphridmngtional ore 8

di scl oses an el ectrophotographi c toner containing a

oo yé acfiu we tici rila base: Ot lodey iradatide ardi A ankbrant.

t er pene -phenol copol yner, which however, cannot

Haw &% ¥r boh e K e plrW d SIPELRE Y5 61 & 3@ el nad b ed by
hot - of f set property “sinul'taneousl’y. Since the toners
e{eciea}tlgfﬁgattigntIr)]gl?(r:(i)grde%{stafgiro% reaction between a
hydroxyl group of lactic acid and a carboxyl group of
oxycarboxylic acid, and thus the molecular weight is
increased to impair the sharp-melt property and
low-temperature fixability.

In order to improve thermal properties of toner,
Patent Literature 8 discloses an electrophotographic toner
containing a polylactic acid-based biodegradable resin and
a terpene-phenol copolymer, which however, cannot satisfy
both the low-temperature fixability and the hot-offset
property simultaneously.

Since the toners relating to the prior art are
obtainable by a pulverization method, it involves problems

of toner loss caused by classification, and toner waste

accompanied therewith. In addition, because the energy
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obt ai nabl e by a pulverization nethod, it involves
probl ens of toner | oss caused by classification, and

wo enenomast e acconpani ed therewith. I n additi oPCT/JP2009/061436
because the energyquantity required for pulverization

h [ e Iar nece y. 1 .
PRy Pl B ol R R i B BT Rt gy o1y
mhlch are generally use . d and easjly avai|able , are
lafgmell 22 TP 485 LRfy dPat ¥ Bhh e sridehage icghv brommertat load.
acid, as describe d in Patent Literature 9 and Patent

Li t er aPuwlglaotiomchyds; imbichenr eg qpoé yaklyi nateidoanaf easily
cyclic lactide of lactic acid. For this reason, when a

4 PREIa b Fe PRREUSPHt HBIsRTe d 99I blleﬁ‘&tdlcaﬁ‘iirg’cotﬂlﬁensatlon of
dlssolutlon suspen3|on met hod u3|ng a di ssol ved resin,

di.scl ose at ent, Li terg t ent
{p0if £ 8 TReChingt L RAL P i at“rcﬁﬁ a4 c
acid having only L body or D body has hig
%aygflaLwﬁlt%/tufﬁel‘%opabbmﬁng rpwgangcpgbyme%@atswn of
extrenely low, and thus it is difficult t o use
adicyxdhiatliaartidespérdsicenc matithd IS0 ndg hdisseehsed, rehien a
Then, the solubility of lactic acid in organic

t%q{éflemsspsaaub;%d i \%@ Bm;,rnébegc la QG Yt 108 dissolution
pol yl actic acid and D body o apoly actic acid t o

h || whi
PEFLFART ok RATHEA Mk Ar b AVS LBRRHE, ' 65, gi¥c16%ed in
nol ecul ar wei ghts, and_ester |inkages are present via

RBatgnéabbteratwre, 3 ito Patent Ldteratuse fpcant be used.

However, since a polylactic acid having only L body or D
body has high crystallinity, the solubility in organic
solvents is extremely low, and thus it is difficult to use
dissolution suspension method using dissolved resin.
Then, the solubility of lactic acid in organic solvents can
be improved by mixing L body of a polylactic acid and D
body of a polylactic acid to decrease the crystallinity.

In the meanwhile, since polylactic acids are difficult
to control their molecular weights, and ester linkages are
present via only carbon atoms, it is difficult to impart
necessary physical properties to toner by using polylactic
acid along. In contrast, as used in conventional methods,
it can be considered to provide necessary physical

properties and thermal properties to toner by using a
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necessary physical propertie s t o toner by using
pol ylactic acid along. In contrast, as used in

w@oomveet7ronal net hods, it can be considered t BPCPIRROMABS1436

necessary physical properties and thermal propertie S
t .0 toner b nlxtur of ;a |.act.ic acid an
iR bf o 0o A e b OE ¥ B oo s e
extrenely paor, in solublllty and di spersibility in
Pawesesr nddsilastapnp sids are eadrgmebpagaeds aplehility
are generally used for toner, and thus it is very
anf dc’tmbbrsibihltgdmmmlymﬂmrr ressnshaadmstpeene-acryl
Furthernnre since the rate of crystallization of

f di%s FhHShiSrd aéél?ér&ll%wusfé& %%rt&ﬁegu%“%ﬁd Bhus it

|sso ution suspen3|on nmet hod u3|ng a di ssol ved re3|n
is diffi g% 1 otcontr£ t he stallize,d stat
oV Frac T E L S R 1 40 EE 38,8 BE g PR

nmet hod, a polylactlc acid haV|ng high-crystallinity
and a BOISIRRY MO 8l mewithe |r<§wt@rygtqanystrﬂltlyzatb)n of
present in a m xed manner. Therefore, portions having
pokyhigiccaysdalis nathelrys bew| ;a aoin@d rape oghwowed i g o
crystals with a | apse of tine, causing changes in

&f@é&%ﬂom%@pé‘ﬂgldﬁrﬁﬂ%tqﬁf@'dé’u{g 4 8 s583WbH PIsin is

toner as time goes by. Accordingly,”a toner which are

FUATELBE o ohRES L AR Y sl i d shhee20f patvinghipacid,

in fixability with a | ap se of tlne and
and in a toner produced by the method, a polylactic acid

having high-crystallinity and a polylactic acid having
low-crystallinity are present in a mixed manner.
Therefore, portions having the high-crystalline polylactic
acid are grown into crystals with a lapse of time, causing
changes in charged amount and image density of the
resulting toner as time goes by.

Accordingly, a tonertwhic'h.are»superi_or in image
density, fixabilitsr, and h;za_t-resistant stor.ageb-stability,
causes less changes in fixabilify with a lapse of time and
which contains a polylactic acid, and the related
techniques have not yet been obtained, and further
improvements and developments are still desired.
Citation List
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20 Summary of Invention
Solution to Problem
The present invention aims to solve the problems in
related art and achieve an object described below.

Specifically, an object of the present invention is to

10



Sunmary of Invention Solution t o Problem The present
invention ains t o solve the problens in related art
wa@pdoaetireve an obj ect descri be d bel ow. SpeciPCTaA049/061436
an object of the prese nt invention is t oprovide a
toner ,for ,image formation,., which is superiar in . .
RFGYHAP DrASPETT (1871 D aigia o LAt i W RYGH des Uperior in
stability, and transp arency; an inage formng app
thermal proipeaddesorng aty nestisdantaptionageoebaBility, and
cartridge . Another object of the present invention is
fr<on Pp avieth yg hanem age dorinsisgpep paratud,ha@hnbinage
properties, heatresistant storage stability, and

£ ARSR ARAICN O BY Sh ¥ 4 A & caghlact i € acid, and

whi ch i's conposed o sin particle s having uniform

particl.e djaneter. an i e formng a ar at us n .

5 mage fAGHHRGT ARIfe, 0 hiidteapproed s RE AP Hgls LoREAEide
for solving the above problenms are as follows < 1 > An
4 rtegee f oy hieh tsosawp 6 melruth e mmig lnpap peaityest dreat-
resin (bl ) as a binder resin, wherein the line ar

P isaster steshge(Htdbility, abiditnah dyyareacyidgead with use
pol yester diol (b Il) having a pol yhydroxycarboxylic

FLCRRISLELE G R Ul P oL b
gé(}gpcqieggh%qgrrlltg' uniform particle diameter; an image
10 forming apparatus, an image forming method, and a
process cartridge.
Means for solving the above problems are as follows:
< 1> An image forming toner including: a linear
polyester resin (b1) as a binder resin, wherein the linear
15 polyester resin (b1l) is obtained by reacting a polyester diol
(b11) having a polyhydroxycarboxylic acid skeleton, with a
polyester diol (b12) other than the polyester diol (b11) in
the presénéevoA'f a-Achai‘n'extending agent. o
< 2 > The image forming toner according to < 1 >,
20 wherein a monomer forming the polyhydroxycarboxylic
acid skeleton of the polyester diol (b11) is an optically
active monomer,

wherein the monomer has an optical purity X, in

terms of a monomer converted amount, of 80% or less,

11
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< 2 > The image formng toner accordingt o < 1 >,

wherein a nononer form ng the pol yhydroxycarboxylic
w@ei1d/oeked et on of the polyester diol (b I'l) i sP@nIP2009/061436

optically active nmononmer, wherein the nononer has an

|ca urity X..in ter nvete
SRR BblbhNed Bt SHIReRL S PRIPTEN G0"SH bidisally
purity (%9 at an optically active nononer conver3| on,
IV MB0 BEMRE FiGRa e F s i OpY hegh isydiety ryn yng d=fyom
(L-body) - X (D-body) | otherwi se, a relationship
Oettieah Plaaintg X 5{&1) sf iXs(ILHeody[)lﬂvK (@ dxpdg)ssi on,
where Yrepresents a linear polye ster resin (b 1 )

SN LRE s Y0DY e TRESIn 5 A1 ! be Bivadsy Y%&%%&Qnsﬁ@g the
represents an optlcal purlty (rml e% in terms of

? converte . %ter .ned f in ter
@ ?E%F‘%ﬁ?‘."ﬁ?silf’%ﬂg%e £ |x’(?_9588§)" bnet%di}j’ yeste
Y < - X+220(0<X<10);andvvherem'jX
1(6_81%&9)1 ¢apteBbrit’s by y1 ghtlehindgiri b%h@se%ed

at an optically active nononer conversion, , and "X

4 DdbXdys P re epheseansopt ik dbgyu Lidiyt énito liedh ) dn( ok &of a
at an optically active nononer conversion. < 3 > The

TR DRSHILE, sCORL N1 P09 Boriplpn £t
(%)tgggl Fipuyltsyt X (dI e ‘%l? |=||)X(t}.?'\%on(9y?— X(D-body)|,
Y < —1.5X + 220 (80 < X < 100); and

wherein “X (L-body)” represents an L-body content
ratio (mole%) at an optically active monomer conversion,,
and “X (D-body)” represents a D-body content ratio (mole%)
at an optically active monomer conversion.

< 3 > The image forming toner according to one of
<1>and < 2>, wherein in the polyester resin (b1), a mass
ratio of the polyester diol (b11) hav_i»ng a
polyhydroxycarboxylic acid skeleton to the polyester diol
(b12) is 831:69 to 90:10.

< 4 > The image forming toner according to any one
of <1 >to <3 >, wherein the polyhydroxycarboxylic acid
skeleton of the polyester diol (b11) is polymerized or

copolymerized with a hydroxycarboxylic acid having 2 to 6

carbon atoms.

12



pol yhydr oxycar boxylic acid skeleton t o the pol yester
diol (b1l 2) is 31:69t o 90 :10. < 4 > The inmge

WO o01000uJ7@ oner according t o any one of < 1 > PCDIR0O®/061436
>, wherein the polyhydroxycarboxylic aci d skel eton of

t he pol yest ol (b | nerize d

copo St rr el gt st BE s et e ongny poe
6 carbon atons.<_ 5 > The_image form ng toner

%%c%rlan@o < ¢ ZnyWheredm the polyhy. mo&ycaﬁbpél.‘/rh? ecid

pol yhydr oxycar boxylic acid skel eton of the polyester

sicele(dn|df the poppeyter diolcOpdllynwr aopo by mesr by

ri ng- openi ng polynerlzatlon of cyclic ester. < 6 > The

éd‘ﬁ@?yﬁa@ﬁb'b&atlﬁw b3 ¢Phg! Bﬂetnﬁlgﬂ'i)\bl@ﬁﬁeﬁz&tﬂoﬁ df o

4 >, wherein the polyhydroXxycarboxylic acid skeleton

of f.he ester diol (b Il) is a polyner or copol yner
> %%ﬁ%]n%gg%é di rect dehydrati on condensation of a

hydroxy carboxylic acid,, < 7 > The inmage fqorm ng toner
accordin§ t J‘gﬂyl%ﬁgeofokmﬂn:g togexr gcsorfdypgnkp any one
i ncluding, as a binder resin other than the polyester
ofsid fbtd 4 at, whrsteionéheepedy by drany@agbouwylic acid
consi sting of vinyl resins, polyurethane resins, epoxy

d1es1d¥on Wt Rel id%ﬂréétélesdﬂﬁ (518) 3sThep b IPHfe o grrm ng
toner according t 0 any one
copolymer obtained by direct dehydratlon condensatlon of
10 a hydroxy carboxylic acid.
< 7 > The image forming toner according to any one
of <1>to<6 >, further including, as a binder resin other
than the polyester resin (b1l), at least one selected from a
group consisting of vinyl resins, polyurethane resins,
15 epoxy rgsins, and polyester resins.
< 8 > The image forming toner according to any one
of <1>to< 7>, further including a wax (c) and a rﬁodified
wax (d) which is modified so that vinyl polymer chains are
grafted onto the wax (c).
20 < 9> The image forming toner according to any one
of <1>to <8 >, wherein the toner contains particles
obtained by melt kneading of toner components containing

at least a binder resin and a colorant to form a

melt-kneaded product, and pulverizing the melt-kneaded

13



of <1 >t o< 7 > further including a wax (c) and a

nodi fied wax (d) which is nodifie d so that vinyl
w@oliyoer77chai ns are grafted onto the wax (c) .PEI/@P2809/061436

The image form ng toner according t o any one of < 1 >

t 0:< > . wher.ei gy the. tqner contajns, partic

befdrsd 3+ BYHRAF: Pl METor T2 Rl oot cne
contalnlng at & a binder resin and a colorant t o
E%}Yﬁ%ﬁ?ﬁﬂﬁﬁﬁﬂﬁe Eé product, and pul verizing the nelt-
kneadedpr oduct, wherein the binder resin contains at
| east &h&OpelThet Emagsiforfhidg tonerl@ceoThld nigrigeany one
form ng toner according t © any one of< 1 >t o0 < 9 >,

yherebnghhe ¢ one heré Pf Bk Ao d 58 RAThied 8F ddin
having a structure where one of resin partlcles (A

con aiyni n I rst reS| a coati ng er (P)

s ERRPRITRS ngc?h%amgt RIEE {%ea‘?fglegug@ﬁea S
surfaces ? resin particles ( cont? glng a second
pastiel €15) A)é‘rmlﬁ%@llsleéoﬁlcflféfslrﬁs(lﬁl) aonedtha crating
pol yester resin (b1 ). < 11 > The image form ng toner
lagoor diPigconoasing, thhefieist tdaeid i(adtaresattd@eitsont
| east one selected froma vinyl resin, a polyester

é@ﬁf&‘ce@oﬁ%é’ﬂrﬁ&:‘%cﬂ%'@) @Bﬁtﬁfin%ﬁ%xx €86 Ad 1<e§-12n (b),
The I mge formng toner according t o any one of <

and fns slél'cghd\’\{']ggleﬁ gogl’cggrelrs {§3 pof;ggégepsfetsr}% (bl).

10 < 11 > The image forming toner according to <10 >,
wherein the firsf resin (a) is at least one selected from a
vinyl resin, a pol&ester resin, a polyurethane resin, and an
epoxy resin.

< 12 > The image forming toner according to any one

15 of <1>to <11 >, wherein the binder resin contains the
linear polyester resin (b1) and a resin (b2) which is
obtained by reacting with a precursor (b0) in the formation
of toner particles.

< 13 >The image forming toner according to any one

20 of <1>to< 12 >, further including a charge controlling

agent.
< 14 > The image forming toner according to < 13 >,
wherein the charge controlling agent is a

fluorine-containing quaternary ammonium salt.
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| i near polyester resin (b I ) and a resin (b2) which
is obtained by reacting with a precursor (b g) in the

WO 201003700 of toner particles . < 13 >The i mageCT/@ir2009/0$1436

toner according t o any one of <1 >t o < 12 >,

further jincl ueh ng. a charge contraolling agent. < 14 >

The 1 msde Formh AR aRe EEmIAE fgme s aetdEding g any one
t he charge controlling agent is_a fluorine -containing
fust dr faty <arfori,ufsble I drgeldiqeg ianggd oramti-ng t oner
according t o any one of <1 >t o < 14 >, further

i ncl udknfj6a>cbherant.ge<fd fni nlhe omeaga ctordiing toremy one
according t o any one of <1 >t o < 15 >, further

dnd gdbng, & g sasi et REFNnclnding aThe1baBY8 of AT
toner according t o any one of <1 >t o0 < 16 >,

further ipcluging, as a,toner ¢ onent, a,.ayered

| nor gasi 7ot b BPmAke foRRIR S RPRA AckpTdifE EE any one
partially nodified with organic_ions. < 18 >An image
¢lormlny teppal &t Bs fugdihed hachedingstas aatpaeaneomponent,
el ectrostatic image bearing nenber; a charging unit

« dafyiegwwrde d nto r@ anhiay gei me sat fiacev loich e tleatlagter ions are
el ectrostatic i mage bearing nmenber; an exposing unit

;f&ﬁfﬂaaq&eﬂlédm@apmht BegGhaopshsur face of the

atent electrostatic 1 mage bearing nenber to forma

latent 18 >An image forming apparatus including at

least: a latent electrostatic image bearing member; a
charging unit configured to charge a surface of the latent
electrostatic image bearing member; an exposing unit
configured to expose the charged surface of the latent
electrostatic image bearing member to form a latent
electrostatic image; a developing unit configured to
develop the latent electrostatic image using a toner to form
a visible image; a transfer unit configured to transfer the
visible image onto a recording medium; and a fixing unit
configured to fix the transferred image on the recording
medium, wherein the toner is the image forming toner
according to any one of <1 > to < 17 >.

<19 > An image forming method including at least:
charging a surface of a latent electrostatic image bearing

member; exposing the charged surface of the latent
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el ectrostatic image ; a developing unit configured t o
devel op the latent electrostatic i nage using a toner t

W@2d10/00m720 vi si bl e image ; a transfer unit confPQUIR0%/061436

o transfer the visible image onto a recordi ng nmedi um ;

and .a fixing .unit cenfiqured fix the transferred
HeRosrang Maseig T e =ther ol Workl BFapeps

the image formng toner according t o any gne of < 1 >
¢lept aﬁ.lCéqggﬁ’Aﬁewﬁéeemgrﬁﬁﬁglaqfe%%&lieﬁémaﬂ:a@w
at | east charging a surface of a latent electrostatic
image eanigng teneer to dopasimgitshblehangeed suradfmeckeofing
the latentel ectrostatic i mage bearing nmenber t o form
fhéatiRNble! BRERS b tC al FRESr deME! AR dPuihea hd eMing the
el ectrostatic image using a toner t o forma visible

e;Qnto a

i mge transferrin e visibke ima

VRSt i B ARt PE SO rREn e BRI § 1 rmge on
the recording nmedium wherein the toner is the inage

f or mi ngvheRkernatRBr A RGTtisot Byl RS ofozmingitaner 17

>, < 20 > Aprocess cartridge detachably nounted on a
aeacor bimy of aany iomge ff er i A @pp 18 &t.us, the process
cartridge including at least: a latent electrostatic

i mage heard B ATBFRRLs 2R r fr HEYE! OPL AEh B AN hEHHCIn a
t o develop a latent electrostatic inmage , which has

BoSh bYAPD R BS99 14 D% bW SEhE 0P BLLSs
cartridge including at least: a latent electrostatic image

bearing member, and a developing unit configured to

develop a latent electrostatic image, which has been

formed on a surface of the latent electrostatic image

bearing member, using a toner to form a visible image,
wherein the toner is the image forming toner
according to any one of <1 >to < 17 >.

According to the present invention, it is possible to
provide a toner for image formation, which is superior in
thermal properties (in particular, low-temperature
fixability), heat-resistant storage stability, and
transparency; an image forming apparatus; an image
forming method; and a process cartridge.

Furthermore, since the toner of the present

invention has uniform particle diameter and can be
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beari ng nmenber, using a toner t o forma visible
i mage, wherein the toner is the inmage form ng toner

w@ewonali7my t o any one of < 1 >t o0 < 17 >. AcPOI/di20ep/G61436

o the present invention, it is possible t o provide a
toper fqr,i e formati.on, ich.js superior jn .
ORER P AP s pErR S8 T Bt Eblait SeR o ied with
fixability) , heat- resistant storage stability, and
kﬂﬁn%%%@%ncy, an i mage form ng app aratus! an inage
form ng nethod! and a process cartridge . Furthernore,

since the toner of the present invention has uniform
particle dianmeter and can beobtaine d by dispersion in

%Igﬁgf DbbcFaft e RIOPYCSy Pkt h | ow costs. Brief

scription oflEXamnngs FI 1 is a schematic diagram
show configuration of g.process cart.ridge .
Descr i Bl Pont o ZacheFertls AiBEXadR ThEvdMmam A
i near polye ster of a linear polyester resin (b | )
G Eirg what ben ot ai pedceysreaetiisigeef a pol yester diol
(b I'l') having a pol yhydroxycarboxylic acid skel eton

with a polyester diol (b | 2) other than the pol yester
diol (b1 | ) together with an elongating agent, it is

D%%léiﬁ?@iéﬂa&f 06 fihBatRol yester diol (b 11) . the
pol yest er

In order to obtain a linear polyester of a linear
polyester resin (b1) which can be obtained by reaction of a
polyester diol (b11) having a polyhydroxycarboxylic acid
skeleton with a polyester diol (b12) other than the
polyester diol (b11) together with an elongating agent, it is
required that each of the polyester diol (b11), the polyester
diol (b12) and the elongating agent be bifunctional. If
any one of them is trifunctional or higher, the crosslinking
reaction proceeds, resulting in an inability to obtain a
linear polyester.

In an embodiment of a toner strﬁcture of the present
invention, that is, resin particles (C) having a structure
where resin particles (A) containing a first resin (a) or a
coating layer (P) containing the first resin (a) are or is

attached to a surface of resin particles (B) containing a

second resin (b), the second resin (b) contains a linear
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diol (b 12) and the el ongating agent be bifunctional.

If any one of themis trifunctional or higher, the
w@e@s®bi7mki ng reacti on proceeds , resulting i nNPEFJIP2009/061436

inability t o obtain a |linear polyester. In an

od| nt. a erstructure o neggn .
??ﬁ%’e%‘?l ﬁwla (BW rgs?:h %éfltlﬁgléegwagf% ? }eactlon of a
structurev\/n r i.n particles (A contalnlng first
Pelyastey ddro &b f%vnage? Ry kAT axaicag kv Hier ag1d
resin (a) are or is attached t o a surface of resin
placte ol esw (B z qnilyies ey dlséddm'm)r esher bhan the

second resin (b) contains a |inearpol yester reS| n (bl

po mgtbpaillohe(tppiﬁlt@%%tm/eﬂ &AGH oh @flod 2 aCIa?ent

di ol aV|ng a pol yhydr oxycar boxy

skel et n vvlth a ester dio] othe

pol yes?‘ Po(l )é rtso%%tvﬁe? atnntaa% gh %ave
agent Li near pol yesters have advant ages |n t hat they
hh&bem Herb Hlatnnt ¢ iso)ve ng ssfp v drh el bargremolegugar

nol ecul ar wei ght than branched or netted pol yesters,
wedghrtet aint biviay ddsed domdtteatl piolytesrtersofand are
vi scoel asticity and superior in productivity. A linear

PRLOESLLuP$ fBrStHREe B MGk f vaBdokNgs PR igGUL AN
wei ght and phyS| caI properties (thermal propertie s,

sol ubt | {611 resins, etc.) generated in

%%BSFH%HC‘ dSVecul ar wei ght can be easily

A linear polyester has a simple structure, and the
molecular weight and physical properties (thermal
properties, solubility with other resins, etc.) generated in
accordance with the molecular weight can be easily
controlled. Further, the linear polyester resin (b1) of the
present invention is composed of a unit of (b11) and a unit
of (b12). The linear polyester resin (b1) has an advantage
in that the physical properties thereof can be controlled by
the type of polyester used in the unit (b12), the molecular
weight and the structure thereof, and is characterized by
being definitely provided with physical
property-controllability as compared to conventional
compositions containing lactic acid(s).

The polyhydroxycarboxylic acid skeleton

constituting the polyester diol (b11) is a skeleton obtained
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controlled. Further, the |linear polyester resin (b | )
of the present invention is conposed of a unit of (b

WO bo10aemd7@ unit of (b | 2) . The Iinear polyesP&r/Jr2009/061436

esin (b I ) has an advantage in that the physica

BEFUELE BTN ok BRIl B e

nd the struct re thereof, and is cha acterlzed
@%@i%g’wéﬂrﬂpm%g tdendcs\m@rp%%x%wfr
property-controllability as conp ared to conventiona
bydposiytd ansoxphicaariidgot dey id nagiof(esning helymerizing a
pol yhydr oxycar boxyli ¢ acid skel eton constituting the

@@f})’@sﬁbﬁﬁl‘i’i‘gohg(:llhé dster.s Brokel O & pé ety that

pol ynerlzatlon a hydroxycarboxylic acid and can be

hoaTR190y i 1ech dehydiablen condensaiion ¢y
ygrox ca boxy acl pSy rlngybpenlng p Iﬁher|2|ng

a corre sponding cyclic ester. Fromthe perspective
Pﬁ&mﬁ/rdrz@lwgmsr?ﬁsi:ueeuharééwp@f?w&se@w%rﬁls% mplegular
pol yneri zati on reaction hardly occurs, and the

welighitl aa nwbiegha stlhhn clom taadil b, ddnis cplﬂeeﬁé,rrietd te employ
preferred t o enploy the ring-opening polynerization.

ales oY e h Neg Y ST PrCAZRD YN C Tl Snd P 1EE the

allphatlc hydroxycarboxyllc aci ds (glycollc acid,

tlc ac ut.a ; aromatic
W9 s ot PR A PER e 0gh ) of cosor e
}?gld?'ox%nadrelléigyﬁ% gcu\igl{gnl%rc%cillg acid, lactic acid, hydroxy
butanoic acid, etc.); aromatic hydroxycarboxylic acids
(salicylic acid, creosote acid, mandelic acid, valine acid,
etc.); or mixtures thereof. Examples of the corresponding
cyclic ester include glycolide, lactide, y-butyrolactone, and
6-valerolactone. Among these, from the perspective of
transparency and thermal properties, as a monomer
forming a polyhydroxycarboxylic _a‘cid skeleton, preferred A
are aliphatic h.yvc-.iroxycarboxylic acids and cyclic esters;
still more preferred are hydroxycarboxylic acids having 2
to 6 carbon atoms (more preferably having 3 to 5 carbon
atoms) (including corresponding cyclic esters); even more
preferred are glycolic acids, lactic acids, glycolides, and

lactides; and most preferred are glycolic acids and lactic

acids.
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etc.) ; or mxture s thereof. Exanples of the corre
spondi ng cyclic ester include glycolide , lactide, g

WO buvgesiact one, and 6-val erol actone . Anong tPEBE2009/061436
fromthe perspective of transparency and therna
proper a mhoner feorm
pol yhym}g%%gﬁgoxy [ (gmaecli égsgle]lqpqaa pOIP'ehfye(rhf%chgrboxyhc

al j ti.c hydroxycarboxylic acids and cyclic ro
&¢} |Si'rﬁ3‘feé0m éfseape%mhmh%ydas&w%rre@mm@raleli % Yactic

having 2 t o 6 carbon atons (nore preferably having 3
acial 5amal honp aroisy 14 ¥,nab udiregioofbkspohbienme siyclparticles
esters) ; even nore preferred are glycolic acids,

(l@):t tke el(ihdﬁar 9'0)19@'8'1:6?51\6 And (b i?tl'sdﬁﬁon@nlﬁjs@ﬂﬂan opt1cal
preferre are glycolic acids and lactic acid

Sty onr(%}s) ah oot NP YREESEN ﬁgxﬁ‘lﬁﬁ%}ﬁ"'quei c

cid, gd in par i cul ar as aresin (b) in the resin
@%rb?éy iy ome) X Iwheoqiyhea*f pBI GEBEEESesIA (arms)of gnole
al one used, an opt|cal purity X (% , i.e ., a value

Pbt @t nés d)tbmcﬁudnnractongpb(n@lﬁtksodys)pi’eﬁmé(b@y SoUyor,less,
when expressed in ternms of nole percents of nononer

£RAPAIYY %réf%rf&rbquets@b/%yoﬁ‘?%’%@f Jv?tﬁ%h@%d@ifs% that X
preferabl y 60% or [ess, the proviso that

(rei) LGNS ik PR P g
g, &% Megaedoally Active monomer convested ameunt,
and X (D-body) represents a ratio of D-body (%), expressed
in terms of an optically active monomer converted amount.
When the optical purity X (%) is within the above range,
the crystallinity of the polyester resin (b1) decreases, so
that a dispersion failure of the polyester resin (b1) can be
prevented in a toner composition containing other toner
components derived from_crystalli_zation, the solubili_ty to
solvents caﬁ be improx;ed, aﬁd a i)reférred toner produéfion
method (I) described below is easily usable.

In formation of the polyhydroxy carb.oxylic acid
skeleton, the after-mentioned diol (11) is added for
copol&merization, thereby the polyester diol (b11) having a

polyhydroxycarboxylic acid skeleton can be obtained.

Preferred diols are 1,2-propylene glycol, 1,3-propylene
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in ternms of an optically active nononmer converted
anount. Wen the optical purity X (% is within the

W@bwveory’ange , the crystallinity of the pol yesP&r/Jmeei/s1436

(b1 ) decre ases, so that a dispersion failure of the

BRIEE: P PR el SR RE R T A B e
fromcrytalllzatlon the solubility t sqgl vents can
addugdsolidye adhded E%‘élfeemr‘é@h%e? %}@éﬁcpfmmﬁaels

(1) described belowis easily usable . In formation of
¢t pdoé g by dk phyi s pdrcaoa/ 1K, cb acp Heslod! 8t at,c.) Hhereinbelow,
after-mentioned diol (11) is added for

CONO) YIRS '@ﬁtd@nnstﬁ%ﬁqy ﬁbﬁr@‘%llﬁ%%tdeﬁsd*ﬁlo (; bsbe'c fic
havi'ng a pol yhydroxycar boxylic acid skel eton can

SRARPR e are AP AEhE exiabl ﬁp%r%ﬂﬁ%%l\%%%. ol

al kyl ene oxi de addu&ts (the added nol e _nunber_ :
%b})r@ﬂlbutgéh@ﬁoiEO( b srpmam ene %s%ﬁe(dtﬂr@nlbekpvrenm
S, etc.) (hereinbelow "alkylene oxide" is sinply

abbreviated as “RRO”), dpety Id e exaingd é&dﬂe&'ﬂﬂﬁlcﬁv,e
et hyl ene oxi de (hereinbel ow, abbreviated as "EO'),

#bBRELEAEe A% 46 BPEl WRED Oy 4 ADDRAIL G A thFéq dof.

but yl ene OXI de (‘herei nbel ow, abbrevi at ed as "

oF Pé”e F66§ a°4% V'l PEOBY, Y§Pycol ,
@i % n’aﬁ bonst eeof I\/a fer)]ied dIO|S

1, 4-butane diol, and AO adducts of
1,3-propylene glycol, 1,4-butane diol, and AO adducts of

bisphenol A. Even more preferred diol is 1,3-propylene
glycol.

As the polyester diol (b12) other than the polyester
diol (b11), it is possible to use, from among the
after-mentioned polyester resins, a polyester resin
equivalent to a reaction product between a diol (11) and a
dicarboxylic acid (13), and the reaction product can be
obtained by adJustlng the charging ratio of the diol and the
dicarboxylic acid in the polymerization process so as to
increase the number of hydroxyl groups. Preferred
polyester diol (b12) are 1,2-propylene glycol, 1,3-propylene
glycol, 1,4-butane diol, 1,6-hexane diol, AO (EO, PO, BO,
etc.) adducts (the added mole number: 2 to 30) of

bisphenols (bisphenol A, bisphenol F, bisphenol S, etc.),
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bi sphenol A. Even nore preferre d diol is

1, 3-propyl ene glycol. As the polyester diol (b 12)
w@ehenot’nan t he pol yester diol (b Il), it is pPCHIRME/(61436

o use , fromanong the after-nenti oned pol yester

resins . pol yester |va ent t o a reac )
bRBaEE R BiTRebRo8 e biDe Lrphh A he firoln Bpd i Sealgdiols
(13), and the reaction product can be obtained by
whastieihdrone thmcgimbinationsithpeeaf sindneneper more

di carboxylic acid in the polynerization process so as
ty pe s ol dasarb be yhivraeri def s &lek o/ Ifrghoue rep ¥ led i adids,
pol yester diol (b 12) are 1,2-propylene glycol,

g?ro?ilﬁ’fﬂﬁl’l(@%‘%lalsycé)al&gc %cqﬂtsa Sitlic 4 c@d%eé '3e

etc)a ucts (the.add nol e
) i sphenol s (bi sphenol A, bi sphenol
5 %%@ﬁ&s égegte@fb and reaction products between
one or nore tgpes of d| ols selected fromthe

conbi ndthohy dnexzbvakte afetbe rolresypedistl (b11) and

di carboxylic acids selecte d fromterephthalic acids,
ilsod hed d te v diidd, (badd piis weé fisraBLUE @ rioc2 adi, ds oared
conbi nati ons thereof. The hydroxyl value of the

PRLYESLBIy & O { Po! L8l due, PORYEa 811 1Y) 560 ¢m the
G nd i

s preferably nmor e pre era
S LSt 8 e LR B
10 linear polyester resin (b1).
It is advisable to suitably adjust the number
~average molecular weight (abbreviated as “Mn”) of the
resin (b) (which is measured by Gel Permeation
Chromatography, details of the measurement method will
15 be described below), the melting point (which is measured
by DSC) and the glass transition temperature (Tg) of the
resin (b) within favorable ranges depending on the
application.
In the present invention, the glass transition
20 temperature (Tg) is a value determined by DSC
measurement or flow tester measurement (if it cannot be
measured by DSC).
In the DSC measurement, the glass transition

temperature (Tg) is measured by the DSC method specified
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| i near polyester resin (bl ). It is advisable t o
sui tably adjust the nunber average nol ecul ar wei ght

W@ abbroenrat ed as "M") of the resin (b) (whi chP¢BIP2009/061436

measured by Cel Perneation Chronmatography, details of

i “%ﬁéﬁp@eﬁﬁ%ﬁ%ﬂﬁgﬂé'&sﬁeﬁeﬁe“r' R A e

ransition tenperature (Tg) of the resin_(b) within
Da%r%%l SFNgsd mpandae ucmdt by dskicdnisdgumpntigelnc.

present invention, the glass transition tenperature
(Tg) i$nathal ﬂemlettea;rﬂdmeﬂe hyubet emasunerdertv atre d ltgw e
tester measurenent (if it cannot be nmeasured by DSC)

#13 vh @ P8¢, MRUL LT 5bbeupﬂﬁﬁ¥aua%'dt b3NShimadzu
tenmperaturé (Tg) IS nmeasured by the DSC nefhod

CREPAn AP ORC 26 T Ssb 880 Ridh L*?wﬁ?cﬂ?@iﬁu“ e

Instrunments Inc. In the fl ow tester nmeasurenent, an
wlea /s BeMe R F1o@ S E8Hlerw s Npdan tdrer PTG e U nEE ke T
by Shi madzu Corporation, is used. Conditions for the
éb@r\ytfdstvertem&@&unﬁerm@hranmﬂss fatd @asrrieldnotuiteunder the
present invention, every flow tester neasurenents are

ﬁﬁ'i[)jweiqlé’%todﬁ‘ﬁqbn@e foll ow ng conditions .
(Conditions for Flow Tester Measurement)

Load applied: 30 kg/c‘m2

Temperature increase rate: 3.0°C/min

Die aperture diameter: 0.50 mm

Die length: 10. 0 mm

The number average molecular weight (Mn) of the
polyester diol (b11) and the polyester diol (b12) is
preferably 500 to 30,000, more preferably 1,000 to 20,000,
and most preferably 2,000 to 5,000, from the viewpoint of
adjustment of physical properties of the linear polyester
resin (b1).

The Mn of the linear polyester resin (b1) is
preferably 1,000 to 5,000,000, and more preferably 2,000 to
500,000. The melting point of the linear polyester (b1) is
preferably 20°C to 200°C, and more preferably 80°C to

180°C. The glass transition temperature (Tg) of the
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(Conditions for Flow Te ster Measurenent) Load
applied: 30 kg/cm 2 Tenperature increase rate 3.0

w@ommnoiDie aperture dianeter @ 0.50 mm D e | enethIP20®/061436

0 mm The nunber average nol ecul ar wei ght (M) of the

RgloERE Zilgms%'egobe%lﬁ B 58 8ReF BB crr Burg 0056 and

o 20, 000, q nost referabl 2 000 t o 5,000, from
FHH“VPéﬁﬁeéﬁﬁkyoﬂoa et FBAC physi cal properties of
the linear polyester resin (b I ). The M of the

| i near Apohyast exteaslimg lagent iws@d effoar ablajinle@d@ntsion of
5,000, 000, and nore preferably 2,000 t o 500, 000.

e ;n@hté%ﬂoquau (Qflﬂ“édd R pRARTES dib1 l(b)lZ)Sls not
preferably 20Ct o 0 C, and nore preferably 80 Cto

0 The nS|t|on tenpe tur
FRo AR PR e84 48R BT E) Bl Bd Shubigonre |
o 100C, and_nore preferably 40 Ct o 800 C. A chain

B%Q BRS Wgﬁllﬁé’eﬁ#'eu%%%l‘:?%bl%%}trh éwf@h%wh gioype contained
pol yester diol (b Il) and the polyester diol (b 12) is
imott heaptolyelsaeirydiohi(bd 1d, and thegpadyestéasiiolo(b12).
functional group s which are reactable w th hydroxyl

gﬁg%?%@{ﬁ E‘g‘«loglfh?ctt%nﬁ‘ﬂ ¥Pshe's 8Eqhd Aftelr-hétioned
dicarboxylic acids (13), anhydrides thereof,
polyisocyanates (15) and polyepoxides (19) are exemplified.
Of these, from the viewpoint of mutual solubility between
the polyester diol (b11) and the polyester diol (b12),
preferred are diisocyanate compounds, and dicarboxylic
acid compounds. More preferred are diisocyanate
compounds. Specific examples of the chain extending
agent include succinic acid, adipic acid, maleic acid and |
anhydrides thereof, fumaric acid and anhydrides thereof,
phthalic acid, isophthalic acid, terephthalic acid, 1,3-
and/or 1,4-phenylene diisocyanate, 2,4- and/or 2,6-tolylene
diisocyanate (TDI), 2,4’- and/or 4,4’ -diphenylmethane |
diisocyanate (MDI), hexamethylene diisocyanate (HDI),
dicyclohexyl methane-4,4’-diisocyanate (hydrogenerated

MDI), isophorone diisocyanate (IPDI), and diglycidyl ether

of bisphenol A. Among these, preferred are succinic acid,
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For exanple, two functional group s of the after-
nmenti oned di carboxylic acids (13) , anhydrides

W@ bapgor770 pol yi socyanates (15) and pol yepoxi deBCT/IEp09/061436
are exenplified O these , fromthe viempoint of

tual _solubi be ween. ol t er. di-ol . i
MR a0y Joorl i ERi 1 Sp P Al Elicch®lg cBaldic acia
||socyanate compou and. di carb xylic_acid
ydaades tubﬁéeslfg Enmani qaeidi (aBhyduydes thereof),
conmpounds. Specific exanples of the chain extending

Hdrht anncTRIB ] suckiau tc paeifdrradi are mcildicrataed c aci d
and anhydrides thereof, fumaric acid and anhydride s

(taf}?n;af qdehm@kbsfﬁcmmﬁgpf&tcfia' (gnqsgicﬁn&ee&ﬁwehﬁb' Gnd

acid "1, 4- phenyl ene di i socyanat e,

ﬁpﬁhor 2 6- tonIene d||socyanate (TDl) , 2,4 - and/or
- di phenyl nmet hane dii socyanate (MDl) ,

hexanethylene di i socyanate (HDI) di_cycl ohexyl

met han® het aqnond § odcking akea 1wy trjeden gt agemti yn the

i sophorone diisocyanate (IPDI) , and diglycidyl ether

lat elirs plod yrealt ed. r dsbmd btihese prgfieafabyed . Ak syaniasiscto

aci d, adi pic acid, isophthalic acid, terephthalic acid,

3"(‘3“’/‘:";[/)37r ﬂ?hgs(m%'OQ%SﬂtrQ%?le?f I%JW a8 th 20% by

anh | des t hereo Most preferred
are ma}F ei c

PAY v &‘éﬁw oiigof ﬁ%er%%ﬁpa%ﬁ%ﬁ?yg?%hghermal
chai n extendi ng agent in the

10 properties.

The amount of the linear polyester resin (b1)

contained in the total amount of binder resin (the resin (b)
in the resin particles (C)) may be suitably adjusted within
a preferred range depending on the application, however, it

15 1is preferably 40% by mass to 100% by mass, more
preferably 60% by mass to 100% by mass, and still more
preferably 60% by mass to 90% by mass relative to the total
amount of binder resin from the viewpoint of the
transparency and thermal properties. Even when the

20 hydroxycarboxylic acid contained in the liner polyester
resin (b1) is an optically active monomer like lactic acid, if
the optical purity is 80% or less, expressed in terms of a

monomer converted amount, the amount described above is

preferable from the viewpoint of solubility to solvents.
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linear polye ster resin (bl ) is preferably 0. 1% by
mass t o 30% by mass, and nore preferably 1% by nass t

W®@280%01590 mass, from the vi ewpoi nt of the tranB@I/are0061436
and t her mal properties . The anmount of the |inear

I I . t d t ot
BRRRHE JEBGR 1 PreihuciofS b TneSPeks R paB At dn
(©) may be suitably adj usted within a preferre d
trearge ol pentd momat Cclea wpid & amemnholfevepraferiaple that

preferably 40% by mass t o 100% by nmass, nore

h efeahaiyt 6@%}m/lhﬁ§artp@l)1@§%by'el$&ﬁ3(b bhdedhitive to the
nmore preferably 60% by mass t o 90% by mass relative t

tcbttthaBP(;ﬁhtaéTPBnhd@Cr pbggﬁrse{ %'f? LgTely B tI?Sn\é'lﬁ Bie'%veen
of o} n

e transparency and therma perties .

t he hydr car boxyl i contajned in the

Bl Gh 1) damighe Y @&%gngﬁs&%% } #heene o ﬁoe*hb%?r
like lactic acid, if the optical purity is 80%or |ess
re sixpraen & Sd oifnYt srrb. DX 4 #8Rorfomoifvertie wpaintnef the
t he anobunt descri bed above is preferable fromthe

dieyeeiitilofy sohdbidlulilite s®lswdvetsts.Wien t he
optical purity is nore than 80%, expressed in terns

of a ”‘i‘i@%?%‘%r‘i’& f@%faf‘i‘?é'gk?ol dsicr Mi%fle{lﬁ‘f’jr? Hd\P¥ng a

t he anount of the |1 ne ar ster resin

R L F DAt o e
(letg)e ot’c(i)ltearI t%rertonurilztheo;otiiyre%%rer diol (b11) each constituting
the linear polyester is preferably 31:69 to 90:10, and from
the viewpoint of the transparency and thermal properties
of the resin particles (C), more preferably 40:60 to 80:20.
The toner of the present invention contains at least
the above-mentioned linear polyester (b1) as a binder resin
(resin (b) in the resin particles (C)), and other resin can be
used in combination with the linear polyester (b1). As the
other binder resin that can be used in combination with the
linear polyester (b1), any of conventionally known resins
may be used, and it may be a thermoplastic or
thermosetting resin. Examples thereof include vinyl
resins, polyurethane resins, epoxy resins, polyester resins,

polyamide resins, polyimide resins, silicon resins, phenol

resins, melamine resins, urea resins, aniline resins,
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resin and X, of Y < - 1.5X + 220, fromthe viewoint

of the dispersibility and solubility t o solvents. The
woresEe/00Er0 o of the polyester diol (b 1) havi nRCEIP2009/061436

polyhydroxycarboxylic acid skeleton t o the polyester.

diol (b | 5 t her thaf t he gou%ester.diol i%lll) each
ORI G UL PR thea‘Hin%a Y?J%FE% &% T§pPEreraly 31 6 9
t o 90 10, and fromthe viewpoint of the transp arency
ahevenEr et oBere $BS gRaph Wger usied pareominggon.
nore preferably 40 6 0Ot o 80 20 . The toner of the

Anesagt thageni¢ ©oim € 0fit amns hat vieagioirhe thlztvan aqueous
-mentioned |linear polyester (b | ) as a binder resin

c(fsepéféhc(ﬁ))of‘ é‘ph@i‘qé&ﬂ;ﬂ sﬂ?d;%éﬁ' fihd ?k)sln ﬁﬂijtpélfé%rcan be

resin can be used i n conbin |on wth I near
t her. der resu; t hat can

|
ERet5eaBtaiBs A BB RHG TR A8 PPRCR “Sotyest or (b

), any of conventionally known resins may be used, and
Ve tgaygpa na kat@dnipnesy | rofe iRt e Mingg resins.
Exanpl es thereof include vinyl resins, polyurethane
ﬁ@hjdﬂ@teEﬂ'@)synrseslbdill:yuﬁéthasieelrerséﬁisr,lsep@ﬁ}/yﬂm;'ﬂ%, and
resins, polyimde resins, silicon resins, pheno

Jc?xi'bri%at‘]f%'nasmtﬂ%re%%‘, r}ﬁorgr "i‘e‘?@ﬂr d a?E'J/iﬂ‘fl resins,

resins, | onomer resins ol'ycarbonate resins . Thé
A PR BB, R, Bt £500Y BV

di spersion of spherically- shaped fine resin particles
refgimge and polyurethane resins each containing
1,2-propylene glycol as a component unit. As the resin
other than (b1l), it is also possible to use a non-linear
polyester resin obtained by chain-extending a polyester
diol (b11) containing a poly-a-hydroxycarboxylic acid
skeleton and the after-mentioned trivalent to octavalent or
more polyvalent polyol (12) by means of a chain extending
agent.

The resin used in combination with the linear
polyester (b1) may be a resin (b2) obtained by a reaction of
a precursor (b0) in formation of the resin particles. From
the perspective that particles are easily formed, a method

is preferable in which an additionally used resin is added

to the linear polyester (b1l) using the precursor (b0). The
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easily obtained, in particular in the case of water-
granul ated toner, preferred are vinyl resins,

WEoi1yeet’er resins, polyurethane resins, epoxy PEBINS09/061436

and conbi nati ons thereof, nore preferred are vinyl

resins, po et hane resins . , and t preferred.are .
RER5 T spB UL AR MR B d)Tiiom HELFBY 1€ B S Sesin
&gntaining 1, 2- propyl ene g}ycql as a conponent unit.

2} Hesope dihe grragursen (p®) will ihe ide sarabeshdsileme ¢
0 use a non-linear polyester resin obtained by
chai n- &dehds g ha pblopasteendiohedorksink tlhataiamige a
pol y- crhydroxycarboxylic acid skel eton and the

ghlgtidER I PRat d rd(rilft% ¢hle 1ie RFLFYRI ENMe P(bTY En be also

pol yval ent “pol yol by nmeans of & chai n extendi ng

agent. The resi sed in conmbination with the |inear
BYFPeas et TAFm Naday sbe FPE R pESIc R L ed by a
reaction of a_ precursor (b q). in_formation of the
resin gareifelbewing exmlad nseinpdetalevinatl pefinel e s
are easily forned, a nethod is preferable in which an
pdily & s bealdesimssdp obgubeit h aatkda ediin soatnltk elporey atesins,
polyester (b | ) using the precursor (bq).

ecurs n e; [ ai
e g O L R i L TS P P o B & e
desciibed bel ow. Each of tgﬁ;abo%f -nﬁgtione resins
YRAY ! ¢&5108 248 PPORE§ Y oot i G € (P ¥ o maplymeriz

pol yester (b_ | ) can be also )
or copolymerization of a vinyl monomer. As the vinyl

ation

monomer, the following vinyl monomers (1) to (10) are
exemplified.
(1) Vinyl hydrocarbon:

Aliphatic (1-1) vinyl hydrocarbon:

Alkenes such as ethylene, propylene, butene,
isobutylene, pentene, heptene, diisobutylene, octane,
dodecene, octadecene, a-olefins other than those described
above; and alkadienes such as butadiene, isoprene,
1,4-pentadiene, 1,6-hexadiene, and 1,7-octadiene.

Alicyclic (1-2) vinyl hydrocarbon: mono- or
di-cycloalkenes and alkadienes such as cyclohexene,
(di)cyclopentadiene, vinyl cyclohexene, vinyl cyclohexene,
ethylidene bicycloheptene; and terpenes such as pinene,

limonene, and indene.
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used as a resin (a) in the resin particles (C) . The
follow ng explains in detail vinyl resins, polyester

WO 280/6177(bol yur et hane resins and epoxy resi ns, PEIRA09/061436

are preferably used in the pre sent invention The

ﬁL%LoF“seff%*?f%ti%%ﬁ"%y VEBya Bk f&ﬁ boptarang,and ite

nONOIEr . t( i nyl ponoper, the faollow ng viny
hﬁﬁdﬁ@@srb(srl) F”éy Ly ch)loallleéx@rﬁﬁkaleamw)r vﬂkwnyl)
hydrocar bon: Aliphatic (I -1 ) vinyl hydrocarbon:

Mbkenesusnth, fore¢ hghepbe, opmopyhehetyrbneneinyltoluene,
i sobutyl ene , pentene, heptene, diisobutylene , octane

2 zﬂ@ﬁﬁ%@ﬁyls@%@%%ce@ﬁhﬁmtyf’éﬁfe' 1% oPefy £ BEY rhese

descrlbed above ; adlenes such as butadlene

hISPE e DUR PRl A erete oy SE AR s DEEp RGN beney]
nmono or di- cycloalkene s .and al kadi enes such as
T opexedetyl(bie pegaepdhy baythengepp, ¢ixinpbiehuene,
vi nyl cycl ohexene , ethylidene bicycl oheptene and
d ev penkx ydeate aan@ neieinyl ibomeeae,; @and vimegbe
.Aromatic (1-3) vinyl hydrocarbon: styrene and its

ngqggﬁgpyﬁe(alkyl, cycl oal kyl, aral kyl and/ or
enyl) substituents, for exanple , a -nethylstyrene,

tad i en

Vi @J t(LoallrLi)e(r)])%rl group-containing vinyl monomers and metal

salts thereof:

Unsaturated mono-carboxylic acids having 3 to 30
carbon atoms, unsaturated dicarboxylic acids, their
anhydrides, and their monoalkyl esters (having 1 to 24
carbon atoms), for example, carboxyl group-containing
vinyl monomers such as (meth)acrylic acid, maleic
anhydride, maleic acid monoalkyl ester, fumaric acid,
fumaric acid monoalkyl ester, crotonic acid,_.ita’conic» acid,
itaconic acid monoalkyl ester, ita.conic acid glycol
monoether, citraconic acid, citraconic acid monoalkyl ester,
and cinnamic acid. Note that the term “(meth)acrylic
acid” described above means an acrylic acid and/or a
methacrylic acid, which will be described hereinafter in

the same meaning.
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2,4 -dinmethyl styrene, ethylstyrene , isopropyl styrene
butyl styrene, phenyl styrene, cycl ohexyl styrene,

whenaph173a yrene , crotyl benzene , divinyl benR&rar2009/061436

divinyl t ol uene, divinyl xylene , and trivinyl benzene

o ) St RRCE RRu BB Gt P OB M BHRuf oy A1

gfo carbox lic aci ds having 3 t .o 30 carbon a

s hCaf €Y d@é’aﬁ‘b%&%’i’ coqppaundpeian r5|8 e§e°f
and their nonoal kyl esters (having 1t o 24 car bon

at ons) Alkfeare exalfpac saidoxydvingud tadmt aianibuogn védtroph s,
nmononers such as (neth)acrylic acid, maleic anhydride

foﬂ"@lx%'lﬁpQE & el v i@sh eid, f(Hf'@ﬂ'l):aH%f'lgul‘THH@E'é’md
aci d nonoal Ryl ester, crotonic acid, |tacon|c acid,

Q naal k este |tac n [
rm%gley Vlnycl utﬂcgc%ﬁl%gh%’ig %lstt Pacehi & algl8 Ji% (?kalnd
ester, ﬁ g cinnam c acid. Note that the term” (neth)
thein adkydideryeativaed aove Zntam? £2 ey I3 tome guch as

and/ or a nethacrylic acid, which will be descri bed
do emei trheyf Itsetty riem ¢ hseu]i‘acnma'nihg. (3) Sulfonic group
-contai ning vinyl nonomer, vinyl sulfuric acid

SRR r SRYPRURGS- (288 32k k514 DET RO m SV KPDErylamide
sul fonic acids having 2 t o 14 carbon atons,

such as sulfopropyl (meth)acrylate,
2-hydroxy-3-(meth)acryloxy propyl sulfonic acid,
2-(meth)acryloylamino-2,2-dimethylethane sulfonic acid,
2-(meth)acryloyloxyethane sulfonic acid,
3'(meth)écryloyloxy-2-hydroxypropane sulfonic acid,
2-(meth)acrylamide-2-methylpropane sulfonic acid,
3-(meth)acrylamide-2-hydroxypropane sulfonic acid, C3 -
C18 alkylallylsulfosuccinic acid, sulfuric acid esters of
poly(n= 2 to 30) oxyalkylene mono(meth)acrylate (the
oxyalkylene may be ethylene propylene, or butylene, may
be singularly, random or blocked)[e.g. sulfuric acid ester of
poly(n= 5 to 15) oxypropylene monomethacrylatel, sulfuric
acid ester of polyoxyethylene polycyclic phenyl ether, and
sulfuric acid ester represented by any of the following

General Formulas (1-1) to (1-3), or sulfonic acid

group-containing monomers; salts thereof, and the like.
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for exanple , vinylsulfonic acid, (neth)allylsulfonic
acid, nethylvinylsulfonic acid, and styrene sul fonic

w@eitdoentdo t hei r al kyl derivatives having 2 t oPQEJIP2009/061436

carbon atons such as a-nethyl styrene sul fonic acid!
sul fo( hydroxy) al kyl - (neth)acryl ate or

(met h)acryl am de such as sul fopropyl (neth)acrylate ,
2- hydroxy 3-(meth) acryloxy propyl sulfonic acid, 2
-(meth) acryl oyl am no -2, 2-di net hyl et hane sul fonic
acid, 2-(meth) acryl &téRPaof/RE sul fonic acid,
3-(neth) acryl oyl oxy-1 2- hydr oxypropane sul fonic acid,
2-(netﬁbzﬁ '&ﬁﬁﬂ@*é%*cﬁé?ﬁﬁrﬂgop an®~sdl f oni ¢ aci d,
3-(nmeth) acryl am de -2-hydroxyprop ane sul fonic acid,
C3 - C18 al kyl all yl sul fosuccinic acid, sulfuric acid
esters of poly(n= 2 t o 30) oxyal kyl ene
nDno(nEtﬁwgﬁ?érﬁTb (the oxyal kyl ene nay be ethyl ene |,
propylend , or butylene may be singularly, random or
bl ockeBY-AFeO-(AOMBOH i ¢ acid ester ofl-Iy(n=51t o
15) oxypropyl ene nononet hacrylate] , sulfuric acid
ester of pol yoxyethyl ene pol ycyclic phenyl ether, and
sulfuric acid ester represented by any of the
foll ow ng Gepeodr’Formulas (I -1 ) t o (1-3) , or

sul fonic ag¢gid group -containing nononmers, salts

t her eoHo,8CHIddECH], G (O CHAOTRSCBHEH, (1-3)

(In the above General Formulas, R represents an
alkyl group having 1 to 15 carbon atoms; A represents an
alkylene group having 2 to 4 carbon atoms, when n is a
plural number, plural As may be identical to or different
from each other, and when plural As are different from
each other, they may be random or blocked; Ar represents a
benzene ring; n is an integer of 1 to 50; and R’ represen;cs
an alkyl group (having 1 to 15 carbon atoms) that may be
substituted with a fluorine atom.)

(4) Phosphoric acid group-containing vinyl monomer and
salts thereof:

(Meth)acryloyloxyalkyl (1 to 24 carbon atoms)
phosphoric acid monoesters (such as 2-hydroxyethyl
(meth)acryloyl phosphate; phenyl-2-acryloyloxyethyl

phosphate); (meth)acryloyloxyalkyl (1 to 24 carbon atoms)

31



10

15

20

CH, =CHCH, - OCH 2CHCHZOOAi R (1-1 ) CHCH CH3 |
R-Ar-O (AO NSO 3H (1-2) CH2COOR | HOBSCHCOOCH 2CH

W@ BHY/O0OH20CH 2CH=CH 2 (1-3) (In the above GenePEGil/JP2009/061436
Formul as, R represents an al kyl group having 1t o 15

£ AR 2R hh Bomcifsn o N RenS o o koL M Rt

As, rgla% be identical t o or different from each ot her,
en plural As are different fromeach other, they

may be random or bl ocked; Ar represents a benzene

ring; Eismgldnoégdie afaltst dosb8ibadda Rovieepnednts (4)

an al kyl group (having 1 t o 15 carbon atons) that nay

e ISHPS Ul kg ds 44 4] Qnicllnléq{lllﬁﬁ 3LPMR) a a@ F%H‘?ﬁ@“%!&s

acid group -contai i ng vi nyl nononer

K Sl U R, bl 20t
2- hydrox et hyl nethLacronyI phosphate , phen
fiura@wlgoghgxga@tw| sphigsphdt )i, Conddm). aEeyi %y é@am«w Ca,

(I t o 24 carbon atomns) phosphonl c acids (such as
MeacNH eyl XK ed byl e pbagaidiv &. aci d)

Preferred metal salts are alkali salts, and amine
salts. More preferred metal salts are sodium wax, and
tertiary monoamine salts having 3 to 20 carbon atoms.

(5) Hydroxyl group-containing vinyl monomer:

Hydroxy styrene, N-methylol (meth)acrylamide,
hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acrylate, polyethylene glycol mono(meth)acrylate,
(meth)allyl alcohol, crotyl alcohol, isocrotyl alcohol,
l1-butene-3-0l, 2-butene-1-0l, 2-butene-1, 4-diol, propargyl
alcohol, 2-hydroxyethyl propenyl ether, and saccharose
allyl ether, and the like.

(6) Nitrogen-containing vinyl monomer:

(6-1) amino group-containing vinyl monomer:
aminoethyl (meth)acrylate, dimethyl aminoethyl
(meth)acrylate, diethyl aminoethyl (meth)acrylate, t-butyl

aminoethyl methacrylate, N-aminoethyl (meth)acrylamide,

(meth)allylamine, morpholinoethyl (meth)acrylate,
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Exanpl es of the salts described above in (2) t o (4)
i nclude netal salts, ammoniumsalts, and am ne salts

W@ pmolerdring quat er nary ammni umsalts) . As nePGil/$P2009/061436
formng the netal salts, , Ti, C, M, Fe, Zn, Ba,

K i f d Pr ef. d t al
£y iy sé{|1f13’r1%3’${)é?iwﬁ]en Lt Eraisred neta

ﬁbeferred netal salts are sodi umwax, and tertlary
Noatime t Ballaan aos hyrene, onpd hodr poa catesgninpsyprylate,
Hydr oxyl group -containing vinyl nononmer : Hydroxy

siyybinaidalolef Yl oinyipyhyobe) W anirgel t.h ilopoy oxylddod e,
(rmeth)acrylate , hydroxypropyl (meth)acrylate ,

Nowgqpﬂeex{lﬁegﬁaa%m( ﬁ?ﬁbﬁo@ﬁﬂﬁla%eb’ iﬁ%&i@ﬁl i¥ole,
al coho

crootyl al cohol,” i'socrotyl al cohdl - but ene
-oI. , iol, prop
dm%| anzuh%?f&yi?hﬁmbPBbwafleFer and
saccharose allyl ether, and the like . (6)
AMHmE e IeaM @ th ing olienya ndopakes theneof.ani no group
-contai ning vinyl nononer : am noethyl (neth) acrylate

, di re(By2) amfidet fybuprebmtadning €.indileidyhomer:
am noet hyl (neth)acrylate |, t butyl am noet hyl

TR K R AR A, bt
adey MRy 3{£‘§etone"é£‘¥yf’é’{ﬂl‘?i'e”eN N at ne.
(meth)acrylamide, N, N'-methylene-bis(meth)acrylamide,
cinnamic acid amide, N,N'dimethylacryiamide,
N,N-dibenzylacrylamide, methacryl formamide, N-methyl
N-vinylacetoamide, N-vinylpyrrolidone, etc.

(6-3) nitryl group-containing vinyl monomer:
(meth)acrylonitrile, cyanostyrene, cyanoacrylate, and the
like.

(6-4) quaternary ammonium cation group-containing
vinyl monomer: quaternarized compounds (quaternarized
by using a quaternarizing agent such as methylchloride,
dimethylsulfuric acid, benzyl chloride, and dimethyl A
carbonate) of tertiary amine group-containing vinyl

monomers such as dimethylaminoethyl (meth)acrylate,

diethylaminoethyl (meth)acrylate, dimethylaminoethyl
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N, N- di met hyl am nostyrene, nethyl- a-acetoam noacryl ate
vi nyli m dazole , N vinyl pyrrole,

woRuoayl7thi opyrrol i done, N aryl phenyl enedi am nRCT/JP2009/061436

am nocar bazol e , am not hi azol e , am noi ndol e

mn rrole . .am noimdazaole, amn r captot hi gzaol e
Ghg M viam idy: Hethytaminogfhyl Costlrstvdamige-
nmononer _; (nmeth)acrylam de , N nethyl
andt Ayatkxlamise. N butyl acryl anide, diacetone
acrylamde , N-nethylol (neth)acrylamde , N, N
- met hyK6ng) -rhitsongt bhipcicynaniicdd ng oiinydnimo me e wini de,
N, N-di net hyl acryl ami de , N, N-di benzyl acryl am de,

PR e 4 OF 38IH Ao 10kgABLhYl N-vinyl acet oam de ,
N-vi nyl'pyrrol i done, etc. (6- 3) nitryl group

- i ni i nyl X th lonitrile,

oy Gl B ERE " Lb ERER VT LR &V kG R HEA RS (6 4)
quat ernary anmmoni um cati on group -caontaining vinyl
monome G lypidydr faeithda cas emdsef(rqa}avémﬁwﬁ'éayly

usi ng a quaternarizing agent such as nethyl chl ori de,
dheebhiylcsyllhte] @ -adind;1 plesayl wheayildeidendadidnehbylike.
carbonate) of tertiary am ne group -containing vinyl

RO FHER, RSP TR TR o) e v
e VBRI P VIR KRB e, SRV AT ERI SN de,
allyl chloride chlorostyrene, VI brom-styrene,
dichlorstyrene, chloromethylstyrene, tetrafluorostyrene,
chloroprene and the like.

(9) Vinyl esters, vinyl (thio)ethers, vinyl ketones, and
vinyl sulfones:

(9-1) vinyl esters such as vinyl acetate, vinyl
butylate, vinyl propionafe, vinyl butyrate, diallyl
phthalate, diallyl adipate, isopropenyl acetate, vinyl
methacrylate, methyl-4-vinyl benzoate, cyclohexyl
methacrylate, benzyl methacrylate, phenyl (meth)acrylate,
vinylmethoxy acetate, vinyl benzoate, ethyl
a-ethoxyacrylate; alkyl (meth)acrylate having 1 to 50
carbon atoms [such as methyl (meth)acrylate, ethyl

(meth)acrylate, propyl (meth)acrylate, butyl

(meth)acrylate, 2-ethylhexyl (meth)acrylate, dodecyl
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and diallylamne . (6 5) nitro group -containing vinyl
nmononer : nitrostyrene, and the like . (7) epoxy group

WO eaoven’m ng vi nyl nmononer: dycidyl (mneth)acrBRCEIR009/061436

tetrahydrof urfuryl (neth)acrylate, p- vi nyl phenyl

henyhoxi d and th like . Hal n- gont ai in
e givbr e R Ak pIHEE b Pally
nylldene chl ori de é@ hl ori_de chIorEs rene,
gih)acyrdade, edicowdr écrYéﬁltévcﬁﬁﬁ yIde) kel e
tetrafl uorostyrene , chloroprene and the like . (9)
f6 ma r setst éfam atiylacitdhdod Bk pkrestewi)n(dikdt phasal aatle s
vinyl sulfones (9- 1) vinyl esters such as vinyl

wEIH €wo \él'll%}l BYbHYipAd ﬁ’reVlﬂYéaPrcﬁp'b%@heH' &%hin or
butyrate , diallyl phthalate , diallyl adipate,

%@?ﬁﬁf%‘i?ﬁ% 36 haiTpg ¢ &9 éyeﬁsﬁio%fa A Ppiple acid

benzy nethacrélate : phen (meth) acryl ate,
@}%&k%?ﬁéﬁy‘ﬁ Sgt BWoya yltgér%&@@re 1hgRTpr branched
-et hoxyacryl at b al kyl (neth)acrylate having 1 t o 50
claa boro atadisy Ebicc lg ras prét dwyin ¢ rizttlo) Sceyrhoba, agbhys),
(rmeth)acrylate, propyl (meth)acrylate , butyl
poly(meth)allyloxy alkane [such as diallyloxy-ethane,
triallyloxy-ethane, tetraallyloxy-ethane,
tetraallyloxy-propane, tetraallyloxy-butane,
tetramethallyloxy-ethane, etc.]; vinyl monomers having a
polyalkylene glycol chain [such as mono(meth)acrylate
(molecular weight: 300), polypropylene glycol (molecular
weight: 500) monoacrylate, (meth)acrylate methyl alcohol
EO 10 mole adducts of methyl alcohol (meth)acrylate, EO
30 mole adducts of lauryl alcohol (meth)acrylate, etc.],
poly(meth)acrylates [such as poly(meth)acrylates of
polyvalent alcohols: ethylene glycol di(meth)acrylate,
propylene glycol di (meth)acrylate, neopentyl glycol
di(meth)acrylate, trimethylolpropane tri{meth)acrylate,
polyethylene glycol di{lmeth)acrylate, etc.].

(9-2) vinyl(thio) ethers such as vinylmethyl ether,

vinylethyl ether, vinylpropyl ether, vinylbutyl ether, vinyl

2-ethylhexyl ether, vinylphenyl ether, vinyl
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(meth)acrylate , 2-ethyl hexyl (neth) acrylate ,

dodecyl (net h) acryl ate, hexadecyl (neth)acryl ate,
woepvacseyl (neth)acrylate, eicosyl (nmeth) acrBCHIR2009/061436

etc.] ; dialkyl fumarate (funaric acid dial kyl ester)

%?%%kﬁ%ok%%%ﬁa G o 1 Eéﬁaﬂ%&“ 5 3 e

carbon atons) (rmaleic acid d| al k ester whose two
%1b<w0§ysab§1a%hﬁrn§afl 8ihydaec eeyeraa},n or alicyclic
group having 2 t o 8 carbon atons) ,

2d y{oey h2 avinlydox yad destriey | et rasvidiyl | yl oxy- et hane |,
trial Iyl oxyethane, tetraallyl oxy -ethane ,

ﬁeétq?fiﬁﬂélr‘é@bbwm'leeth%trr %éﬁ’é)?}yw@}?e’ phenoxy

tetradmet hal | yl oxy et hane, étc.] ; Vinyl nonomners

vi ng a pol yal ne gl ycol chaln [ such as
%h%ﬁﬁ%%tﬁfﬂit31 ﬁéﬁfnnlecular wei ght: 300),
polypr? ene glycol (nolecular weight : 500)
nonoac 5 3 & ingyilekpyanes ap@hreﬁhyunaﬂc@wéhyéokf@om e
adducts of nethyl alcohol (nmeth) acrylate , EO 30 nole

adoyl e hofl katoyle, av aopblp Keryb)lactyhat evinstlcshhilfones
pol y(nmet h)acryl ates [such as poly(nmeth) acryl ates of

PAPEN VRS Wv1@ﬂﬁ°§9'lﬁde ebh%ﬁ@r‘l @l yrehyi éﬂ?h@@%Yh?‘le

propyl ene gl ycol acrylate , nheopenty

e‘&){}(ﬁgﬂ%f )y)léltygr XL%X?Y%?L{H& lyghgrloé) Pf%ne divinyl

di(nmeth)acrylate , etc . (9-2 nyl (thi o) ethers
%‘H]c:ﬁﬁ?l( oafsl)d\ﬁ ngmdethw léten]er (9-2) vinyl(thio)

(10) Other vinyl monomers:

Isocyanatoethyl (meth)acrylate,
m-isopropenyl-a,a-dimethylbenzyl isocyanate, and the
like.

As the vinyl resins, polymers produced by
copolymerization of arbitrarily selected two or more
different monomers from the above-mentioned monomers
(1) to (10) are exemplified, and more preferably
exemplified are those produced by copolymerization with a
predetermined ratio so that the amount of carboxyl groups
in the resin particles (A) is 1% to 50%. Examples of the
polymers include styrene-(meth)acrylic acid
ester-(meth)acrylic acid copolymers,

styrene-butadiene-(meth)acrylic acid copolymers,
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vi nyl ethyl ether, vinylpropyl ether, vinylbutyl ether,
vi nyl 2-ethyl hexyl ether, vinylphenyl ether,

wa pnylo@rmet hoxyet hyl et her, met hoxybut adi ene, RCTI¥R2009/061436
2- but oxyet hyl ether, 3,4 dihydro -2 pyran, 2-butoxy-

st aéwﬁ%ﬁe‘é%@ﬁ%me‘g AorptEr heRelT T he

like . (9-3)_ vinyl kejo such_as vinyl meth
Hetree s a ey nlaneimye - hsacwrlw M)dIIVRéWd¥@MW¢
sul fones such as di vinyl sulfide , p-vinyl diphenyl
copblyersyi syyrenbystytdhedeulfomyd aetily (mstH)enaylic
di vinyl sulfone , divinyl sulfooxide , and the |ike .

) egt@i"rf?ﬁ)m'&n{@f@”ﬁﬁf& sﬁl@gy@f‘%g@ teh)fgpolym?rs

neth )acryla n}lsopropen met hyl behzy
esi ns,

t th
ABPOHEIER S50 R LemET L obEp Lrbre S T Srr RO LHBERRar 1y

sel ected two or nore different nmononmers fromthe above
careba imiieg, eoneneemEOnEnt vnik, G0 %r to S@¥phicriydie acid
and nore preferably exenplified are those produced by
apal. ynmeri zation with a predetermned ratio so that

t he amount of carboxyl groups in the resin particle s

(A) 1 sSNIGPd tat0%Whe QPR 2bsihCis used as a resin (a)
which forms resin particles in an aqueous dispersion, it is
necessary that the vinyl resin be not completely dissolved
in water at least under the conditions of forming an
aqueous dispersion. Therefore, as to the mixing ratio
between a hydrophobic monomer and a hydrophilic
monomer which constitute the vinyl resin, generally, the
ratio of the hydrophobic monomer to be mixed with the
hydrophilic monomer is preferably 10% or more, and more
preferably 30% or more, although it depends on the types of
monomers selected. When the ratio of the hydrophobic
monomer is less than 10%, the resulting vinyl resin
becomes water-soluble, which may impart the particle
diameter uniformity of the resin particles (C). Note that
the hydrophilic monomer means a monomer to be dissolved

in a predetermined amount in water, and the hydrophobic
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pol yners include styrene -(nmeth) acrylic acid ester-
(meth) acrylic acid copolyners, styrene -butadi ene

WO g¢omeomiyacryl i c acid copol yners, (nmeth)acryl i c BCI/@R2009/061436

acrylic acid ester copol yners, styrene -acrylonitrile

¢ acid- divin Ibe ze
BEORE SR T ARE SUPPaH B ea M O denp ohct SA PR LAY
ester copol ynmers, and salts of t hese copol yners .
mipath la e harghers, preferred are copol yners
contai ning, as a conponent unit, 20%t o 80% acrylic
aci d eEterm pletseof dte \whdlyes teimybsimsincliwdeised as a
resin (a) which forms resin particles in an aqueous

Ep(?tfﬁ'li@?isa'tte g §frk?&FyS(§pﬁ3f1d hat, otl%a\@lﬂ}’ﬁyh%sh@l@e an

not conpletely dissolved in water at |east” under the

SRBY A G 02 oSS R T B RS o JBen G et

mononer and a h drophi li c_nmpnomer which constitute the
thewgofeand mehrl sialys ehéhese pody comslananbphobids the
nmononer t o be mxed with the hydrophilic nononer is

o Bf &, adl didllold b) avd ea .t rand lewmtet prfterablen 8@ aiore
nore , although it depends on the type s of nononers

@i;ﬁ\‘?&Féjnt R J1N€1 SR o Ux d D 10YHPPNORE G onomer i's

ess t han O@b t he resultlng vinyl resin becones
pwaltyecra_rl?gxgjf?lc ac1\(ﬁ'h tclpe ?th%?&te E)?et earl)tdl%rcearboxyhc
acid or the lower alkyl ester thereof, a dicarboxylic acid
(13), a trivalent to hexavalent or more polyvalent
polycarboxylic acid (14), anhydrides of these acids or lower
alkyl esters thereof are exemplified.

The mixing ratio of the polyol to the polycarboxylic
acid, as an equivalent ratio [OH]/[COOH] of hydroxyl
group [OH] content relative to carboxyl group [COOH]
content in the polyester reein, 1s pli'efervably' 2/1 to 1/5,
more preferably 1.5/1 to 1/4,..and still more preferably 1/1.3
to 1/3.

To set the carboxyl group [COOH] content within the
preferable range, a polyester substantially containing

hydroxyl groups may be used to blend with a polycarboxylic

acid.
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di aneter uniformty of the resin particle s (C) . Note
that the hydrophilic nonomer neans a nononer t o be

waelrasodved in a predeterm ned anmount in wat er, PEN#PAIHA061436
hydr ophobi cnonomer nmeans a nononer which is not

tial l i sci bl i §.h . I f, th
oot yos Fara uller Pl in SHEh in el AR BkSagnfetanats
a pol ycarboxylic acid, an anhydride of the _
havyeEr Boky 3@ canbp mratomenkiuahkyp ethelenpegbotol,

and netal salts of these pol ycondensates. As the
bdypdapplemel glytdgl,ahB piop ybd eatgly eolocl pvdd ebanediol,
nore pol yval ent polyol ( 12) are exenplified. As the

PY ek %ﬁ)@ﬂli!o‘i, 3¢tdnddi l"i‘nxli‘é(gé h‘élello‘Tf l&&lﬁe canediol,

pol ycarboxylic acid or the | ower alkyl ester thereof,

a di carboxyl,.c;acid (13 tri;valent t o hexaval ent
s GO eI Dbt dale acid (1)

anhydrides of these acids or |qwer alkyl esters

3 Rerddeft hatle leReppprainariofhee )i abky ke ne @ftenglycols

polyol t o the polycarboxylic acid, as an equival ent

hatving] DHd [3BOCHr bafn hitdmaxy(s we hups [t lephdeatglycol,
relative t o carboxyl group [COOH] content in the

ALY e 13501, O Bl AR plveol
é(é]}x}'éﬁ?ﬁ)xﬁ?ﬁ{eﬁg}%ggl,Sgtolgr'rc]gt?g&bgeﬂgrlcgﬂgugt}gwycol,

10 etc.); alicyclic diols having 4 to 36 carbon atoms (such as
1,4-cyclohexane dimethanol, hydrogenated bisphenol A,
etc.); AO [EO, PO, BO, etc.] adducts (the added mole
number: 1 to 120) of the alkylene glycols or alicyclic diois
described above, for example, bisphenols (AO (AO, PO, BO,

15 etc.) adducts (the added mole number: 2 to 30) of bisphenol
A, bisphenol F, bisphenol S, etc.); polylactonediols (such as
poly s-caprolactpngdio‘l',' etc.); and pplybutadienediols.

As the diols, besides the above-mentioned diols ~
having only hydroxyl group, a diol (11a) having a

20 functional group other than hydroxyl group may also be
used. Examples of the diol (11a) include diols having a |
carboxyl group, diols having a sulfonic acid group or

sulfamic acid group, and salts thereof.
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preferable range, a polye ster substantially
contai ni ng hydroxyl group s nay be used t o blend with

w@2pokyioar boxyl i ¢ aci d. Exanpl es of the diol (IPQT/JP2009/061436

i ncl ude alkylene glycols having 2 t o 36 carbon atons

(such co opyl ene I

55 or BB e HE Mok, Bt r°OE il kaquy

octanedlol decandlol dodecanedi ol, tetradecanedi ol,
igfikelalalkaneneaeyls having Sphnctit garken)

; alkylene ester glycols having 4 t o 36 carbon atons

4o dsudhehby? eRed Dheddly ] ol piretphyd eie aglid@ M PA),

di propyl ene gl ycol, polyethylene glycol, polypropylene

ﬁlﬂQPilme@ﬁ MB‘?B'&%E‘%MW:I §0%d eher 49yl y 1 Sfe dtanoic acid,
alicyclic diols aV|ng 4t 36 car bon atons (such as

y hex e hanal rogenat ed bi sphenol A,
apd ?Q %?33’10%" BBOI&: 8¢ LI (the adde d
nol e nunber 1t g 120) of t he al kyl ene gl ycols or
al'i cycEixamnles aéddrq déa afeing % salippie acid group or
bi sphenols (AO (AO, PO BO, etc.) adducts (the added
sl fa miobecid 2o wp 3 clafd bissplfamic Acid dibéadlsuch as
bi sphenol S, etc.) ; polylactone diols (such as poly e

NCRPF 191 G- Wf@ﬁya?k?l) s’ulffﬁtiinp@law?ﬁtsa@vﬁ'b%c@ QN Ryl Aoup

the di ol s, besides thé above -nentioned diols having

PaRct dmxémﬂro“%&@ﬁaﬂr%@ AR s Sgp L8P be
includes E, PO or the like, the added mole number: 1 to 6):
for example, N,N-bis(2-hydroxyethyl) sulfamic acid, PO-2
mole adducts of N ,N -bis(2-hydroxyethyl) sulfamic acids;
and bis(2-hydroxyethyl) phosphates.

Examples of neutralized bases of these diols include
the tertiary amines having 3 to 30 carbon atoms (such as
triethylamine) and/or alkali metals (such as sodium salt).

Among__these, prefe.rredaare alkylene glycols h_avi-ng :
2 to 12 carbon atoms, diols having a carboxyl group, AO
adducts of bisphenols, and combinations thereof.

Examples of the trivalent to octavalent or more
polyvalent polyol (12) include trivalent to octavalent or
more aliphatic polyvalent alcohols having 3 to 36 carbon
atoms (alkane polyols, and intermolecular or

intramolecular dehydration products thereof such as
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used. Exanples of the diol (Ila) include diols having
a carboxyl group , diols having a sulfonic acid group

w@eo18/01f720m ¢ acid group , and salts thereof. ExXBepire0%wic1436

the di ols having a carboxyl group include

Gibaih Bl LR

2, 2-di met hyl ol but anoi ¢ aci d, 2, 2-di nethyl ol hept anoi c
$@T i t aamd an @ p hg Indegtioeapar e hagiid e seravb dey iz tive s
diol s having a sulfonic acid group or sulfamc acid

i erpo f ral dldler s wlaforti £r ¢cé d adi bl et hydhghecdsMes); AO

- bi s(2- hydroxyal kyl ) sul fam c acids (whose al kyl group

t h
TaRikis QRIREETRAN Ppleft, AR FRNE GhORM A MG
t f he v ~N. N-bis(2, -hyd hyl | fam c.
SR e BOD thol S0MdHR: ToR R BRY(SAMFa Shple Fpser: 2
sul fam c acids; and bis(2 -hydroxyethyl) phosphates.
xS ef tofispdenaels kbvismlzenodfPAheste.di 4Q addunts (the

the tertiary amnes having 3t o 30 carbon atons (such

addeid eibhd animdhemnd/ £5 30 Kalfi noebdhk fe5thsaADBedolm
salt) . Among these, preferred are al kyl ene gl ycols

ettt S AR R
ntxftg 3ré§ sf '[c%% Lnegrs()fbetthwge%erni Yl%fltfrn(}ngegh?fft(amygltﬁslgcggrlate
and other vinyl monomers]. Among these, preferred are
trivalent to octavalent or more polyvalent aliphatic
alcohols, and AO adducts of novolak resins, and more
preferred are AO adducts of novolak resins.

Examples of the dicarboxylic acid (13) include
alkane dicarboxylic acids having 4 to 36 carbon atoms
(succinic acid, adipic acid, sebacic acid, azelaic acid,
dodecanedicarboxylic acid, octadecanedicarboxylic acid,
decylsuccinic acid, etc.) and alkenylsuccinic acids
(dodecenylsuccinic acid, pentadecenylsuccinic acid,
octadecenylsuccinic acid, etc.); alicyclic dicarboxylic acids
having 6 to 40 carbon atoms [dimer acids (dimerized
linoleic acids) etc.], alkenedicarboxylic acids having 4 to

36 carbon atoms (maleic acid, fumaric acid, citraconic acid,

etc.); and aromatic dicarboxylic acids having 8 to 36 carbon
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pol yval ent polyol (12) include trivalent t o
octaval ent or nore aliphatic pol yval ent al cohols

whaoaokgr730t o 36 carbon atons (al kane pol yol s, PE@n#P2009/061436

i nternol ecul ar or intranol ecul ar dehydrati on products

er eof, asgl yceri.ne. (tri et hyl ol p ne. ., . .
AEEREO (pRt R BROMYEET i DEp HebdT3h LR PEERBRS R adic acid,
: sacchayides, and deriyatives thereof such as

gae@»ﬁ’r e wmqﬁﬂwg@&eési% .. ADeBguthesss

al i phatic polyval ent al cohols (the added nol e nunber”
prefeddd] gré\Q@ldooiued sc 4t bexadiech aralse hraoniyeg 4 2ot 20

30) of trisphenols (trisphenol PA, etc.) AO adducts

&4 PBoadded®) 8 nHEYmatit PicEHbSEyvalcalis' Ravitg 8 to
(phenol novolak resins, cresol novolak resins, etc.)

d acytyl yols [copol yners between hydroxyet hyl
?ﬁe‘f%ﬁ%?y#g‘t—)é’%nd ot her vinyl nononers] . Anobng
these, preferred are trivalent t o _octavalent or nore
pol yvaifes mq g afi thetearkaile ntahe exayalend o more
novol ak resins, and nore preferred are AO adducts of
polypv ake nesp oby caFxanyles aafidt hk4diioarlhoke |4 100 meitd c(
13) include al kane di carboxylic acids having 4t o 36

FEIPEAr BbRFRi ¢ SHGEANhG vAGi .9 86i P0Cc#FbHn 88BnPE1 C
acid, azelaic acid, dodecanedi carboxylic acid,

RARETRERG G300 e G P R i e o
pent ad%%esnﬁltl)lsllljccl:cli)girgoi?g(ildfhat as for the dicarboxylic acid
(13) or trivalent to hexavalent or more polyvalent
polycarboxylic acid (14), an acid anhydride thereof or a
lower alkyl ester having 1 to 4 carbon atoms (methyl ester,
ethyl ester, isopropyl ester, etc.) may be used.

Examples of the polyurethane resins include
polyadducts between polyisocyanate (15) and an
active-hydrogen-containing compound {water, polyol [diol
(11) [including diol (11a) having a functional group other
than hydroxyl groups), and trivalent to octavalent or more
polyvalent polyol (12)]; polycarboxylic acids [dicarboxylic
acid (13), and trivalent to hexavalent or more polyvalent
polycarboxylic acid (14)], polyester polyol obtained by

polycondensation of polyol with a polycarboxylic acid,

ring-opening polymers of lactone having 6 to 12 carbon
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oct adecenyl succinic acid, etc.) ; alicyclic
di carboxylic acids having 6 t o 40 carbon atons [diner

W@e01d90%7dé neri zed |inoleic acids) etc.] , PCT/JP2009/061436

alkenedicarboxylic aci ds having 4t o 36 carbon atons

AR5 cndl Y%hb‘i’t ARaly T RIARAY FET 3 B o Byiaeion

car bonat ons .( pht haI ic acid, isophthalic acid

e ERnf.nAEE d> a2 NE, 2FKiIHe I GRB ¢P BARBBXYE| Bol¥pgethane
etc.) . Anong these, preferred are al kenedi carboxylic
1Bes idss lodtianian edd th yo r%&atabhonfaamnim,oc@rmhater@tdnp

di carboxylic acids having 8 t o 20 carbon atons.

terRhat e pirldp otl&'ﬁ{@lre(b"f) tﬁlﬂe Helﬁvf"é £Bti Y@ ween
pol yval ent pol ycarboxylic acid i ncl ude aromatic

PGP LS CE0 3 PR % 83 FPLPER 2L imine

shoul d be nat ed that as for the dlcarboxyllc acid (13)
mpqwaderith Brimansmiachd/F seson daryvaogeamine (18)
pol ycarboxylic acid (14) , an acid anhydri de thereof
191 am equalv dlelytl aesd an thtw it tlof 168 04 yaardoe gatoanss of the
(et hyl ester, ethyl ester, isopropyl ester, etc.) nmay

e P8 Bfm &x¢anpl es of the polyurethane resins include
pol yadduct s between pol yi socyanate (15) and an active
-hydro n-cont ai ni n

al ¢ compound W@ter, L i ol é
| R P FFER SRS AP pBRH P me HGi St
I?(t)lh;)larethane resin is preferably 0.1% to 10%.

As for the diol (11), trivalent to octavalent or more
polyvalent polyol (12), dicarboxylic acid (13) and trivalent
to hexavalent or more polyvalent polycarboxylic acid (14),
those described above are exemplified, and preferred ones
are also the same as described as above.

Examples of the polyisocyanate (15) include
aromatic polyisocyanates having 6 to 20 carbon atoms
(excluding carbon atoms in NCO groups, heréinafter, the
same unless otherwise specified), aromatic polyisocyanates
having 6 to 20, aliphatic polyisocyanates having 2 to 18,
alicyclic polyisocyanates having 4 to 15 carbon atoms,
aromatic-aliphatic polyisocyanates having 8 to 15 carbon

atoms, and modified products of these polyisocyanates

(such as urethane group-, carbodiimide group-,
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than hydroxyl group s) , and trivalent t o octaval ent
or nore pol yvalent polyol (12)] ; polycarboxylic acids

wQ dhoaetsoxyl ic acid (13) , and trivalent t 0 hPXEVRI0EM61436

or nore polyval ent pol ycar boxyl i c acid (14)] ,

81 ter 1%olyé obt ai ned b § cond satl on, of

8 (%}2) ARAYY &7 BOR caP boRyFT CURc "r‘i‘“h 588 ng

pol yrrers of lactone having 6 t o 12 car bonat ons,

B&EY Aridie nergyroumol W‘ﬁltblm(n_ll‘ﬁ)e ETMMP coMBP ARANGH ate
t hereof, etc.}, and am no group -containing

gobwpr-ebhzmeaze}sii&me)kgtraimcbd:yta'ﬁamfgmoaﬁffmd products,
i socyanate group term nated prepol yner obtai ned by

é?@‘)t '&Hdbﬁtl%%e%oblf'ﬁ%mﬁ%gr(elél tH¥inan active

hydr 6gen- cont ai ni ng conpound w th primary and/ or

hat 0P ROy a it At L € Tore e HmEtiF el ey andtes

amount of carboxyl group s contai ned in the
potludet hatieansdion {streenydpne dilsacyanrede, At fand/or

the diol (I | ), trivalent t o octavalent or nore

06 yudlydetepdliyobcyddate (TOANhawyhde BDI 2,43)aaddor
trivalent t o hexaval ent or nore pol yval ent

@owaqplmy 119e3®adn§1&i>isg g*aqas&téﬂmmed%ﬁb@aenmf

exenplifie preferred ones are also’the sane as
S A N B TN 5 e SRR RECH P of
fgoalrlg%qd%tls;rge and aromatic amine (aniline) or a mixture
thereof; mixtures of diaminodiphenyl methane and a small
amount (for example, 5% to 20%) of trifunctional or higher
polyamine]: polyallyl polyisocyanate (PAPI)],
1,5-naphthylene diisocyanate, 4,4’,4”-triphenylmethane
triisocyanate, and m-and-p-isocyanatophenyl-sulfonyl-
isocyanate. Specific examples of the aliphatic
polyisocyanate include aliphatic polyisocyanates such as
ethylene diisocyanate, tetramethylene diisocyanate,
hexamethylene diisocyanate (HDI), dodecamethylene
diisocyanate, 1,6,11-undecane triisocyanate,
2,2’4-trimethyl hexamethylene diisocyanate, lysine
diisocyanate, 2,6-diisocyanato methylcaproate,

bis(2-isocyanatoethyl) fumarate, bis(2-isocyanatoethyl)

carbonate, and 2-isocyanatoethyl-2,6-diisocyanato
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(excl uding carbon atons in NCO group s , hereinafter,
the sane unl ess otherw se specifie d) , aromatic

w@oiglsotyanates having 6 t o 20, aliphatic  PCT/JP2009/061436

polyisocyanate s having 2t o 18, alicyclic

h b
BRshatratear ERarTL 8145 ko ARAR I hGI i e wanats
car bon atons, and nodified products Qqf the se

Yot d %c%i’a}t%éo{lgdéhS%%Yﬁpé‘ttﬁa EP 13y

carbodii m de group -, all ophanate group , urea group
dicﬂwbéxglmmhanuret@’odiibslecganme- ( h yrdetolpa nra hed
group -, isocyanurate group - or oxazolidine group

M?DT) ab?'c!‘&h@‘ik%‘r'lfe'n%d dﬁi@é@?h%at%t Cm)e th NS ot d% $Fa She -
or hore of "them Specitic exanples of the aromatic

|so anat ncl ude hen | ene
@ BSARAPE. Gy 46 ek b T RIT B Lr X R R G LR s byD)-
TD) crude TDl, 2,4" - and/or 4,4 -diphenyl nethane
iexdlohemaaer ippjdicarhasylmte] ande & Aniawpheny
nmet hane [condensati on products of fornml dehyde and
2r@omdrisoaname ddnsdbepanatre.a HximrEldhefeoh e
m xtures of di am nodi phenyl nmethane and a small anount

zﬁr&’fn £ RN hatad ;Pol?ﬁ(’@o Yadité Li@ﬁil'lf&@')moraﬂli%iﬂ

po yam ne] pol yal I yl polyi Socyanate

gy IR ﬁﬁ%ﬁﬁ%@%ﬁv RER Pt & ALy Iylons

-1 socyanat ophenyl - _sul fonyli socyanate . Specific
Siimoslyasnatet Ea“ As to the modified products of the

polyisocyanates, urethane group-, carbodiimide group-,
allophanate group-, urea group-, biuret group-,
urethodione group-, urethoimine group-, isocyanurate
group- or oxazolidine group-containing modified products
are exemplified. Specific examples thereof include
modified MDI (such as urethane-modified MDI,
carbodiimide-modified MDI, and
trihydrocarbylphosphate-modified MDI), and modified
products of polyisocyanates, such as urethane-modified
TDI, and mixtures of two or more of them [for example, a
combination of modified MDI and urethane-modified TDI
(isocyanate-containing prepolymer). Among these,
preferred are aromatic polyisocyanates having 6 to 15

carbon atoms, aliphatic polyisocyanates having 4 to 12
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pol yi socyanate include aliphatic polyisocyanates such
as ethylene diisocyanate, tetranethyl ene diisocyanate

WQ 201exented hyl ene dii socyanate (HDI) , dodecaneRdi/ir0e/061436

dii socyanate , 1,6, 11 -undecane triisocyanate ,

2.2, 4-trinmet hyl. _hexanet hyl ene .di.i socyanate ., 1ysine
GrFREEy a4EmS) an § AlEY S BolviSREY vl High hadine'™ to 15
bi séz -i socyanatget hyl ) fumarate , bis(2
carbeyapdedes ny| Fashivelatly predgrredsasgahi beMiPl, HDI,
2, 6-di i socyanat ohexanoate . Exanples of the alicyclic
hyldyiogmayatadeM DE| wded i IddPHor onedi i socyanate (1 PDI)

di cycl ohexyl ne thane 4,4' -diisocyanate (hydrogenated

MI) , EvghDpRy lo§NEh 81 p SBFY AL (16) include aliphati
met hyl cycl L(;dlzlgxyl gene dilibs%%anate (hydlr%%elha(tae%l 11")Dla)1 l,c

bis(2 -isocy to . -.cycl ohexane -1. .
PorbRmREE e o B a] ahi R B E8L A ins G2 - C6
di i socyanate . Exgnple s of the aromatic-aliphatic
abkylepeydramd nadpygd as ahbydens. dyapiane propylene
dii socyanate (XDI) ,a,a,a, a-tetranet hyl xyl yl ene
diasnoayantt emEetii¥liene diaminet tetradhéchglpheddihmnie,
t he pol yi socyanates, urethane group , carbodiimde

HERYAn et h3'1bARNANALEI 96 PUPoly a ¥k §Re HeOUD2-» (B YD yamine
group -, Uurethodione group -, uréethoimne group -,

SR PR Bt e taatif s PR ad o B e
lt)Ps? }:?g;aimng’i}lljgleene) triamine, triethylene tetramine,
tetraethylene pentamine, and pentaethylene hexaminel};
[2] alkyl- (C1 - C4) or hydroxyalkyl (C2 - C4)-substituted
compounds thereof [such as dialkyl (C1 - C3) aminopropyl
amine, trimethyl hexamethylene diamine, aminoethyl
ethanol amine, 2,5-dimethyl-2,5-hexamethylene diamine,
and methyliminobispropyl aminel; [3] alicyclic or
heterocyclic ring-containing aliphatic polyamine [such as
3,9-bis(3-aminopropyl)'2,4,8,iO'tetraoxaspiro[5,5]
etc.];[4] aromatic ring-containing aliphatic amines (C8 -
C15) (xylylene diamine, and tetrachloro-p-xylylene
diamine), alicyclic polyamine (C4 - C15) :
1,3-diaminocyclohexane isophorone diamine,

mensenediamine, 4,4 -methylene dicyclohexane diamine

(such as hydrogenated methylene dianiline), heterocyclic
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nodi fie d MOl (such as urethane -nodified M,
carbodiimde -nodified MJ, and

wao ei1hgelroc ar byl phosphate -nodified MDI) , and POHIF20e0061436

products of polyi socyanates, such as urethane

ST T2 AT TSR raine

ur et hane -nodifie d TDI (isocyanate -containing
brésbiyminpe thatopyp e nagene, mederred are aromatic
pol yi socyanates having 6 t o 15 carbon atons,

B4 hat(Rea poi iyo sbayanhtyd ropst N i etr aczihzc arbohe alidns,
and alicyclic polyisocyanate s having 4 t o 15 carbon

@f&ﬁﬁamc ?Bgﬁﬁ{ﬁ{éé’ (@@f e ﬁ@xar[Q]Tth&Q 1t'dQIe’

y rogenat e and PD anpl'es of e pol yanm ne

LB S R e e B0 P et i

et hyl ene di am ne yl ene diamne , trinethyl ene
Yidmiaed 447 dap edwﬁeilamemmwdéne
di am ne) , polyal kyl ene (C2 C6) pol yam ne [such as

dlipeh byilyd ree thi h awl deamime il plpé apy¥pabipeethylene
bi s(hexanmet hyl ene) triamne, triethylene tetram ne,

&'{ ?ﬁal‘hi )er@l%ﬁqw&@%en 7 rlggy%; tp>é eﬂ%ﬁgam nej}
R P A L ©
éjIGarglg?ningrppyr;‘?Stlgzl m-aminobenzylamine,
triphenylmethane-4,4’,4”-triamine, naphthylene diamine,
etc.; [2] aromatic polyamine having a nucleus-substituted
alkyl group[C1- C4 alkyl group such as methyl, ethyl, n-
and i-propyl, butyl, or the likel, for example, 2,4- and
2,6-tolylene diamine, crude tolylene diamine,
diethyltolylene diamine,
4,4’-diamino-3,3’-dimethyldiphenyl methane,
4,4’-bis(Q-toluidine), dianisidine, diaminoditolylsulfone,
1,3-dimethyl-2,4-diaminobenzene,
1,3-dimethyl-2,6-diaminobenzene,
1,4-diisopropyl-2,5-diaminobenzene,
2,4-diaminomesitylene,
1-methyl-3,5-diethyl-2,4-diaminobenzene,

2,3-dimethyl-1,4-diaminonaphthalene,
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et hanol ami ne , 2,5-dinethyl-2, 5-hexanethylene
di am ne , and net hylim nobi spropyl am ne] , [3]

w@bkilepel77c or heterocyclic ring-containing aliPpCEII2009/061436

pol yam ne [such as 3,9 bis(3 -am nopropyl) -2,4,8,

é?q]téiet ra ﬁphgrgga(hdp‘ﬁd %P,i‘ﬁ&%ﬁ% ar?métlgs: (xyl yl ene

di ani ne |, and tetrachloro -p -xylylene dianm ne) |,
33,6480 t@tpény%lﬂilﬁbW@lldl@a , 3-di ani nocycl ohexane
I sophorone di am ne, nensenedi arri ne, 4, 4" -nmethyl ene
313,56 5o bex aaen ¢l layrl 11k, 40 sdthmas dykle agdnmiectcth arehyl ene
dianiline) , heterocyclicpolyamne (C4 - C15)

3). Aid%! 3”&'@1;‘?8%93"4 iR gﬁ?ﬁbﬂq'g’he]nﬂ’l methane,

am no pI perazi ne, am no

N ( ). erazi e |i aromatic

By i ﬁ%gi ?c'% @égfn‘[’}‘igt%gﬁﬂ}é’uﬂﬁéa alfonmt | ¢

fol yamne [1, 2- and 1, 4- phenyl ene di am ne, 2,4
4ardja4n4n0- 8 %éhymﬁ’éhﬁédep biearsi e e tbpuge

di phenyl net hane di am ne (pol yphenyl pol ynet hyl ene

PA a3 5i- 6} r a dt BFil o phiemd i nsblefionep hlearvm €lj ne

thi odi aniline, bis(3, 4 -diam nophenyl)sulfone , 2,6

3.4 %”‘5”‘9?%5%1121 ﬁ'ﬁ’aﬁ‘lﬁﬁ?ﬁ?(ﬁlgﬁlﬂ‘e%%rl’ ether

tr1’pReny napht hyI ene

hibPebstesiabropatzd. AR nrall PRI MR sl
:xl:(cihmisxtrae;ehglof 1estohr¥1lersnc<-)nta1n1ng them in various
amount: [3] aromatic polyamine having a
nucleus-substituted electron-attractive group (halogen
such as Cl, Br, I, F or the like); alkoxy group such as
methoxy and ethoxy: nitro group, or the like)
[methylene-bis-o-chloroaniline,
4fchloro-o-phenylenediamine,
2-chlqro-1,4-pheny1enediamin‘e,A3-amino'4'c_h__‘10_ro.aniline,- _
4'br0mo-1,3-phevny1einedia-nilin.e,i |
2,5-dichloro-1,4-phenylenediamine,
5-nitro-1,3-phenylenediamine,
3-dimethoxy-4-aminoaniline;

4,4’ -diamino-3,3’-dimethyl-5,5"-dibromo-diphenylmethane,
3,3-dichlorobenzidine, 3,3-dimethoxybenzidine,

bis(4-amino-3-chlorophenyl) oxide,
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and i propyl, butyl, or the like] , for exanple, 2,4 -

and 2,6-tolylene diamne , crude tolylene diam ne,
waelc@avgl7tol yl ene di am ne, 4,4' -diam no- 3,3" PCT/JP2009/061436

-dinethyldiphenyl net hane , 4,4" -bis(O -toluidine) ,

I si dine nodi t ol Isulfone [, 3-di net hyl -
BIY- Fi R 3 32"%01)5 B0 Br REAA -
2, 6- di am nobenzene 4 -dii sopropyl -
121%'-‘-4d|admﬂ9b%n<2]éh‘ér02h&n)d]| apihbresi tyl ene, | nethyl -
3,5-diethyl- 2,4 -di am nobenzene , 2, 3 -dinethyl-
biﬁb'Gﬂi'&lﬁhmnaﬁhtdﬁijmyﬁhﬁrnjyl‘)Edbylane, bis(4-aminophenyl)
1, 5-di am nonapht hal ene, 3, 3,5, 5-tetranet hyl benzi di ne,

§u1§d§ 5oise(t4f %'Eﬁﬁlﬁtphé‘ngl)tequﬁﬁﬂgphﬁ@@ H%Sf'ﬁ‘@ﬁh’enyl)

, 5-di ét hyl - -dlan1nod|pheny nethane

3,3, -dj di am nodi
chenidsy b5 Gl dming e Bryw ek dr uiide, *
3,5, 5- tetraet hyl - 4, 4-di am nqbenzophenone , 3,

4,4 methylgaenpis42-ip dognahinmd prEmpe thitene 3,

3,5 5-tetrapropyl -4, 4'- di am nodi phenyl sul fone ,
leis((9)- br oand amiti e bs 40 - sartey ke wort & (2-fubheamibine),
“various anmount: [3] aronmatic polyam ne having a

4‘“&1‘11‘?&& r?EQH?qli Wb £ £ATTINNE, 2 EE ASTAY G YR ic

al oge

Im' w

W

polyamlne having a secondary amino group [those in which
a part of or all of -NH32 groups of the aromatic polyamines
described above in [1] to [3] are substituted with —-NH-R’
(R’ represents an alkyl group, for example, lower alkyl
groups such as methyl, and ethyl)]
[4,4-di(methylamino)diphenylmethane,
1-methyl-2-methylamino-4-aminobenzene, etc.], polyamide
polyamine: a low-molecular weight polyamide polyamine
obtained by polycondensation of a dicarboxylic ac_id_(dimer
acid, etc.) with an e};ceésive amount (émoies or morel per 1
mole acid) of polyamines (the above-mentioned alkylene
diamine, polyalkylene polyamine, etc.), and polyether
polyamine such as hydrogenerated products of

cyanoethylated compounds (polyalkylene glycol, etc.).
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such as d, Br, | , For the like) , alkoxy group such
as nmet hoxy and ethoxy: nitro group , or the |like)

wQ pablgi7ene - bis-o -chloro aniline , 4-chloro PCT/JP2009/061436
- 0- phenyl enedi am ne, 2 chloro-| ,4-phenyl enedi am ne,

3 am g s Y GORRIUNL D5 o1 AP 1 ARy one

di am n OI‘O iamne, 5-nitro

3- phen edi am ne dlrreth Xy 4 -am noaniline ,
lllaanealéﬁfﬂgs qea‘smgo@ o B cagben AdoBREND.
di phenyl net hane , 3, 3-di chl orobenzi di ne,
(Iét?-}sdﬁenmdhmdyhﬂnzlm hant a bt hdel arti, hoh eZaahe di tdphenyd fc.)
oxi de, bi s(4-am no -2-chl orophenyl) prop ane,

bi s(4- @ £4@rp 12-sCHF AP BRI A r§UL hAT8r HéSondadiyi NO
- 3- nethoxyphenyl) decane , bi s(4-am nophenyl) sulfide,

St %1&“‘*3???3%3156‘“%{ e pierp LB P carbon

ne bis(2 -iqdoaniline) nethylen
Eb#%lpzs %Miamm%e?uty?ia@met Hﬁpbﬁbtsaasrpzne etc.

-fluoroaniline) , 4-am nophenyl- 2-chloroaniline ,
etc.] EAMampdest of thod g xpe tesing iacdedendeng-apemong
group [those in which a part of or all of -NH groups

19%§§1r%eles; ggg?l?ueﬁg%ﬂ?ﬁé‘e{_igéeﬁﬁfd pedyai€ctd bldtlwéef the
polyepoxide (19) and an active-hydrogen-containing
compound {water, polyol [the diol (11), and trivalent to
octavalent or more polyvalent polyol (12)]; polycarboxylic
acids [the dicarboxylic acid (13'), and the trivalent tb
hexavalent or more polyvalent polycarboxylic acid (14), the
polyamine (16), the polythiol (17) etc.}, and hardened
resins obtained using the polyepoxide (19) and an acid
anhydride of the dicarboxylic acid (13) or the trivalent to
hexavalent or more polyvalent:p'oly"ca'rbo'xy'lic acid (14).
The polyepo‘x”ivdbe (19) used in the present invention
is not particularly limited as long as it has two or more
epoxy groups in its molecule. Preferred polyepoxides (19)
are those having 2 to 6 epoxy groups in each of their
molecules, from the perspective of mechanical properties of

the resulting hardened resins. The epoxy molar

equivalent of the polyepoxide (19) (molecular weight per
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(R represents an al kyl group, for exanple , |ower
al kyl group s such as nethyl, and ethyl)] [4, 4

WO gi1pmet7ny | am no) di phenyl met hane, | -nethyl - PCT/JP2009/061436
2-met hyl am no- 4 -am nobenzene , etc.] , polyam de -

ST RN b R SRR L AR S

condensati on
(diper acid, etc_) wt n excessive amoupt (2 nples i
wefg%bﬁmq tooP80aci E}Yﬁ@fnﬁ eyaRPHKY @eolae egipialent is
-nmentione d al kyl ene di am ne , polyal kyl ene pol yam ne
moatecthan dn@ il yeehero poliydd diestsundt wse becomes
hydrogener ated products of cyanoethylate d conmpounds
1@%@&?&3?"1@%&11&'1)&%0& @t ErhdapisEPb e Ry si L] Rl ot d Bl s,
(17) include al kanedithiols having 2t o 36 carbon
at thyl enedi thi gl .. 1, 4-butanethjol, .
SRR s FHETRPEH et pisea R e B b e ansammechanical
and/ or secondary nonpam n (%f) i ncl ude alkg%anines .
Haamgt D, viothe resphiing hardensd sasmB- | batgonks pet, it
i sobutyl am ne, etc.) . Exanples of the epoxy resins
isndl fifie ulit ngp @yant Ings jod yambrasr dd n pdl yepim i wieth (48) e pody
pol yadducts between the pol yepoxide (19) and an active
mia 4088 wivaeditNb Pl eG@MPRYRIeEWat er, pol yol [the di ol

(I'l), and trivalent t o octavalent or nore polyval ent

ool Yot i eBOLHGRRRYILS, F s DS Sy bay
compounds, heterocyclic polyepoxy compounds, alicyclic
polyepoxy compounds, and aliphatic polyepoxy compouﬁds
are exemplified. Examples of the aromatic polyepoxy
compounds include glycidyl ethers and/or glycidyl esters of
polyvalent phenol, glycidyl aromatic polyamines, and
glycidylized compounds of aminophenol. Examples of the
glycidyl ethers of polyvalent phenol include glycidyl ether
of bisphenol F, glycidyl e_t.her_of bisphenol A, glycidyl ether.
of bisphenol B, glycidyl ether of bisphenol AD, glycidyl
ether of bisphenol S, halogenated bisphenol A, diglycidyl
tetrachloro bisphenol A glycidyl ether, catechin glycidyl
ether, resorcinol diglycidyl ether, hydroquinone diglycidyl
ether, pyrogallol triglycidyl ether,
1,5-dihydroxynaphthaline diglycidyl ether,

dihydroxybiphenyl diglycidyl ether,
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hexaval ent or nore pol yval ent pol ycarboxylic acid (14)

, the polyamne (16) , the polythiol (17) etc.}, and
wharideoms7d resi ns obtai ned using the pol yepoxi RET/§9)9/061436

and an acid anhydride of the dicarboxylic acid (13) or

the trjval ent,t hexaval.ent, or e .pol.yval e

QAR e LEhYaT oAy BIPRR BRI L6 e Es ed

in the pre sent invention is not particularly limted

ted riagng thy lbiphenyhd igdysdd sl epfdygr.group s in its

nol ecule . Preferred polyep oxides (19) are those

dishy dgoRytnap bt Rpdaye gobupiglyoi @l fe tdfet,hei r nol ecul e

s , fromthe perspective of nechanical properties of

I YIS R PR ige g
RS STSR ) oo b8 F1 R F5ab ol S Fane

equi valent is nore than 1,000, the crosslinked

tettraglyicd divd cobleer pogdrieadylpbheiny ndime dey frtadali on

of physical propertie s , such as the water

ey lsé Aot A ggeidylestheance , nmechani cal strength, of
the resulting hardened resin. In contrast, it is

S P RS 8 R A5 A i
oy ik bl e vk B AL oo 6§ o & i dpBRp
A oxybys(f1d phenylethylitdtractesol Blycidyl ether,
4,4-0xybis(1,4-phenylethyl)phenylglycidyl ether,
bis(dihydroxynaphthalene)tetraglycidyl ether, phenol or
cresol novolak resin glycidyl ether, limonene phenol
novolak resin glycidyl ether, diglycidyl ether obtained by
the reaction between 2 moles of bisphenol A and 3 moles of
epichlorohydrin, polyphenol polyglycidyl ether obtained by
a condensation reaction of phenol with glyoxazal,
glutaraldehyde or formaldehyde, polyphenol polyglycidyl
ether obtained from a condensation reaction of resorcin
and acetone. As the glycidyl ester of polyvalent phenol,
diglycidyl phthalate, diglycidyl isophthalate, and
diglycidyl terephthalate are exemplified. As the aromatic
glycidyl polyamine, N,N-diglycidylaniline,

N,N,N’,N’-tetraglycidyl xylylene diamine and
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are exenplified. Exanples of the aromatic pol yepoxy

conpounds i nclude glycidyl ethers and/or glycidyl
we@gilens17od pol yval ent phenol, gl ycidyl aronmatiRCT/JP2009/061436

polyam ne s , and gl ycidylized conpounds of

] hepo| ., Exanpl e . t,he glyci dvl ethers of

BN P BN e B I ey Glip i 2 (Mo pd, I3k Bt st

F, glycidyl ether of bisphenol A, glycidyl ether of

axepreldic s, ofF yaitdpr, @¥em ple Hps fith@irospatie palypapoxy

et her of bisphenol S, hal ogenated bi sphenol A,

b glpcu ddl, rethacbirese ni sphemdlioA, ghlso dylclatdeecn,

catechin glycidyl ether, resorcinol diglycidyl ether,

Y i i Gy t PYr FETE i dyl
S O oy e P, APy RV fra e

di hyd bi ph | .diglycidyl,.eth t achl - '
SRR By BPBRGHSE Fgh Poh i TaRet Xt Blan ik o fHfene
nyl diglycidyl ether, dihydroxynaphthylcresol
dyisgicy@nigte ethdiphenylmethanediisocyanate with

tri s(hydroxyphenyl) net hanetri gl yci dyl ether,

gliynddulhyd dliyicad yilr g g vpi-dphn tatihdh,g petl ynaldtH ane
hydr oxyphenyl ) et hane tetragl yci dyl ether,

@gale)ﬁlg,%eﬁe&%?ﬂwatB%L?tfégéti%rzﬁeaﬁle 6f I iabdve

risnet -tert- yl - but yl hydr oxynet hane
LA S Mo DL % B8 4 BV E QY REPY ko 81
lfi-s%hlsg%/llo?tAhyall ﬁ;lterl?groe)fi%le %le)é%liyq%lneetolleiii’e or propylene
oxide) adduct. Examples of the heterocyclic polyepoxy
compounds include trisglycidyl melamine: Examples of
the alicyclic polyepoxy compounds include
vinylcyclohexane dioxide, limonene dioxide,
dicyclopentadiene dioxide, bis(2,3-epoxycyclopentyl) ether,
bis-epoxy dicyclopentyl ether of ethylene glycol,
3,4-epoxy-6-methylcyclohexyl-methyl-3’,4’-epoxy-6-methyl
cyclohexane carboxylate,
bis(3,4-epoxy-6-methylcyclohexylmethyl) adipate,
bis(3,4-epoxy-6-methylcyclohexylmethyl) butylamine, and
diglycidyl estér of dimer acid. Further, examples of the
alicyclic Apolyepoxy compounds also include

nucleus-hydrogenated products of the above-mentioned

aromatic polyepoxy compounds. Examples of the aliphatic
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4,4' -oxybi s(l, 4-phenyl ethyl)phenyl gl yci dyl ether,
bi s(di hydr oxynap ht hal ene)tetragl yci dyl ether, pheno
w@eole0esad novol ak resin glycidyl ether, |inmoneCEIP2009/061436
phenol novol ak resin glycidyl et her, diglycidyl ether
obt ai ned by the |on t ween 2. mol of, ,bi sphenol
DA BO RS Leo BERE BFLRGar DALY BT GREhGeners b
pongI i dyl ether obt ai ned by a condensati on reaction
%m paily N adepdxates hod podyalysidad esters of
fornaldehyde , pol yphenol polyglycidyl ether obtained
pobw al et dartsgt heid | @acd | @Iy cild yleadich atanch mdatone .
As the glycidyl ester of polyval ent phenol, diglycidyl

mmh@%s of ¢hyl ¥¢ gﬁﬂht éqmylﬁa aldBG Al ph¥Eh g¥!

terep alate are |f|e e aromati c

Ag¥lee A @yc&@%w&ﬂe%%ih?ﬁﬁghéhréwﬁg“f’y“c’idyl

tetraegC|dyId|phenylnethane di ani ne are exqulified. )
Fihenete teampiihy ke we alyeddr shueidy betparoxl, edmmoangdiol

in the present invention, also include a p-am nophenol

g1y dldydi dyheef hﬁfl,yeﬁtlﬂb'kliry@giw'duleghﬁ@ﬁiﬁbmw

obt ai ned by an addition reaction of tolylene

ﬂ{;r;&%(ﬁ?%ﬁe % 9&&1‘%‘1&8%&@3@&9&3 %X?'E@Ef-‘a‘ﬂﬁéﬂ}é lene

cl dy -cont ai’'nf ng” pol yur et
B Bl uh syhitracr eV reari o erol #G aAgH y&t‘ﬁaﬁr
titilgrsetlg;lc?lpropane glycidyl ether, glycerol polyglycidyl
ether, pentaerythritol polyglycidyl ether, sorbitol
polyglycidyl ether, and polyglycerol polyglycidyl ether.
Examples of the polyglycidyl ester of polyvalent fatty acid
include diglycidyl oxalate diglycidyl malate, diglycidyl
maleate, diglycidyl succinate, diglycidyl glutarate,
diglycidyl adipate, and diglycidyl pimelate. Examples of
the glycidyl aliphatic amine include
N,N,N’,N’-tetraglycidyl hexamethylenediamine. Further,
examples of the polyglycidyl ethers of polyvalent aliphatic
alcohol also include glycidyl ether, and (co)polymers of
glycidyl (meth)acrylate. Among these, preferred are

aliphatic polyepoxy compounds and aromatic polyepoxy

compounds. As for the polyepoxide of the present
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bi sphenol A al kyl ene oxi de (ethyl ene oxi de or
propyl ene oxi de) adduct. Exanples of the heterocyclic

WEi1gepory conmpounds include trisglycidyl nel apET@P2009/061436

Exanples of the allcycllc polyepoxy conpounds i ncl ude

Qé(n%}/gxlloggvdéene ¢ XI doe ’theg {'@%‘i‘?g% c%m pel}ﬁlyllflay

I cycl'opéhn oxiUe ycyc
et her, bis-epoxy dicycl opentyl ether of et hyl ene
lg?deP,P%‘,lE @ Xy- 6-met hyl cycl ohexyl - nmethyl- 3", 4
- epoxy- 6- met hyl cycl ohexane carboxyl ate, bis(3, 4
epoxy- Tdrerat dyy laoyoluahie | tiee Hyln) d adi e sitves othies( 8han the
4- epoxy- 6-met hyl cycl ohexyl net hyl ) butyl am ne, and
&lb 8V ¥C infyh t Bk €4 anéjdf@ol%‘és‘%er':%%hﬁé (KR Rh §Sb Bf

t he allcycllc pol yepoxy conpounds al so |nclude nucl eus

ena dycts t he abgve -nmentj
ST MR BE HEahatting o A RS A RR T Res o that it
allphatlcpolyepo§y conpounds |nclude ponegC|dyI
lalderwibhin g prsdeerpd yamgenth awesor, fisonybhg i@y point
esters of polyvalent fatty acid, and egC|dyI

af ithleati*ananpimncﬁaamilﬁsenma]hpralliqcﬂtéeisc poisyval ent
al cohol include ethylene glycol glycidyl ether,

PFORY £PBy 9% A0y xﬂh\é%' £y 6 2% ey mbak! aa[‘i?& rk.‘:i'o%'éep gbYEPh Dby
gl yci dyl ‘et her, - hexanedi ol egC|dy et her,

BPREY 687 45 X@/ﬁé’% EER PN Al p i o 28YaF Mmount of

the binder resins used.

In the present invention, the number average
molecular weight (abbreviated as “Mn”, which is
determined by gel permeation chromatography, detailed
description of the measurement method will be described
below) of binder resins, such as polyester resins, other
than polyurethane resins may be suitably adjusted,
depending on the application, so that it falls within a
preferred range. The melting point (measured by DSC),
the glass transition temperature Tg (the measurement
method is described above), the sp value (the calculation of
Sp value is according to the method described in “Polymer
Engineering and Science, February, 1974, Vol. 14, No. 2 pp.

147-154) of the binder resins may also be suitably adjusted,
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gl ycol glycidyl ether, neopentyl glycol glycidyl

ether, trinethylol prop ane glycidyl ether, glycerol
weymdnee dyl et her, pentaerythritol polyglyci®REgi/JrP2009/061436

et her, sorbitol polyglycidyl ether, and polyglycero

ol I dyl her. ampl es of ester
SRbAdSLfln T SRR 68, Uy, HRPILNSL YR L ncg

di gl yci dyl nalate , diglycidyl naleate , diglycidyl
Rrrets¥ra® rapgeyci dyl glutarate, diglycidyl adip ate ,
and diglycidyl pinelate . Exanples of the glycidyl

al i phafliloe dviinne fiandd imctbe N,xld,shiln, aditienndyy yeselglis
hexamnet hyl enedi am ne . Further, exanples of the

IPPéF&}aYEIFW o@tdﬂ%% Qfo@cmyaala%m Iﬁlbkef}aféfeﬁalspm 000 to

al so i ncl ude glycid ether,’ and (co)pol ymers of

th)ac Iate se referred are
; %thﬂp- R LRET e iR PA F e Pl S0,
ounds . As for the polyepoxide of the pre
emblrﬁu?&fCttm 0 nér A W@epﬂ@lf?éﬂ&ly 80°C to
conpounds may be conpounded. The use anount of the

d50d€Er. r fhesT gtdethiehbindlee absir ismpreifonadlyi 2OAC to
pol yester resins (b | ) may be suitably adjusted,

ﬂ@@e@d' 28 dOth ¢ ¢ PP A 192099 id12logacf al Fﬁr‘ﬁ"hte*}' Irl;he

a preferred range, however, fromthe viewpoint of

45 OSPRE Sn § hE TR © e”%%rfeabpkye#elaibféerabd hnore

10 preferably 9 to 14.

The number average molecular weight (Mn) and the
weight average molecular weight (hereinbelow,
abbreviated as “Mw”) of a binder resin are measured for a
tetrahydrofuran (THF) soluble fraction for the

15 tetrahydrofuran (THF)-soluble fraction by Gel permeation
Chromatography (GPC), under the following conditions:

Apparatus (e.g.): HLC-8120, manufactured by Tosoh
Corporation

Column (e.g.): TSK-GEL GMHXL (two columns)

20 : TSK-GEL MULTIPORE HXL-M (one
column)

Sample solution: 0.25% THF solution

Injected amount of sample solution: 100uL

Flow rate: ImL/min
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10% by mass t o 40% by nmass relative t o the total
anount of the binder resins used. In the present

WO penoi7on, t he nurrber aver age nol ecul ar wei gheCT/JP2009/061436

(abbreviated as "M", which is determ ned by gel

per meat j on chrona aph detai |l ed de scription of
t he neastféiemt™ éﬁ&ﬁ%ﬁ agyr %es%p E@d bel ow) of
bi nder resins, such as polyester resins, other than
pol yur Brafantipasdeyisay beefnachivg iademstdetector

depending on the application, so that it falls within

a pref Befederpigenatdptalrebt and aaal o lystderes, pyoduced
DSC) , the glass transition tenperature Tg (the

B‘faPé‘éé? C}og?%gn o?hs (@;?GIFVS bgd daaQQi’@OLYﬁTYSRP’N'E%e 12

he ca cu ue 1s accordingt o

t”yertr%% FpJS by, webghtlkyd’(ib 1995888, By Spado.

bi nder resins may al so be suitably adj usted, dependi ng
b%, 108, applAQ%t Pén 404 1A 0845h3 él,f)QOi,n199|9r,@\0@rred

range . The Mh of a binder resin additionally used is
redereddy 1,000 t o 5,000, 000, and nore preferably
2,000 t o 500, 000. The nelting point of t he bi nder

L?:ifgr;ab yrl\ggl %?M )M%p(())@ 4 élj’?]lép%%}?a EIEIEE ef Tesin
Qle&psrzgrgee%ab {ﬁ}?’ (ﬁ%lg(%%ecfo?{](gwrlrgrgecgnﬁl Eglkl)lsy 40 €

Apparatus (e.g.)i HLC-8220GPC, manufactured by
Tosoh Corporation |

- Column (e.g.): Guard column aTSK-GELa-M

Sample‘solutioni 0.125% dimethyl formaldehyde
solution

Injected amount of sample solution: 100uL

Flow rate: ImL/min

Measurement temperature: 40°C

Detection device: refractive index (ietector

Reference material: standard polystyrene, produced
by Tosoh Corporation (TSK Standard POLYSTYRENE) 12
types (molecular weight: 500, 1,050, 2,800, 5,970, 9,100,
18,100, 37,900, 96,400, 190,000, 355,000, 1090,000,

2,890,000)
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sp value of the binder resinis preferably 8 t o 16,
and nore preferably 9t o 14. The nunber average

woretieoe7ar wei ght (M) and the wei ght average P@I/#R200%061436

wei ght (herei nbel ow, abbreviated as "Mv') of a binder

resin e asure or a tetrahydrofuran (THF) spl uble
fracti B9 PRt St RGeS BF AP SREH oty then sy
fraction by Gel perneation Chro ography (GPC) ,
ebR IR A BRKOMENg dondibe Brasx @é Frekyid efen wax,:

HLC -8120, manufactured by Tosoh Corporation Colum (e

p gr i ffinl S$Ka ©Fkc a@lddily | gwo ugolcom)ininiPSvaEland mixtures
MULTI PORE HXL-M (one col um) Sanple solution: 0.25%

J}i‘lEr?&f W PR xldth $3§ Hid RO H ¢ SHEIL & wakYE! Parh B9n
nmL Flow rate : I nl/ mnMeasurenent tenperature = 40 C
Det ecti on devi,ce,: refractiée i ndex det ecltor Ref er en

Vel t Ao SCHIGEN BEPJETT?Enend i RitkeO1a Wy Fosbmmainly
Corfora_ti on (TSK rSétlandalrid P(l\ﬁSTYRENEI)‘ 32 t;{;pe‘:,l
(omietning awaiitrateod linegsohydgoarbog7bavang @o,

18, 100, 37, 900, 96, 400, 190, 000, 355, 000, 1090,
0eAtiRg8POinOHY) 50°C to 90°C and 20 to 36 carbon atoms is
exemplified. From the viewpoint of releasing property,
the Mn of the wax (c¢) is preferably 400 to 5,000, more
preferably 1,000 to 3,000, and particularly preferably
1,500 to 2,000. Note that in the description described
above and below, the Mn of wax is measured by GPC
(solvent: orthodichloro-benzene, reference material:
polystyrene).

It is preferable that the wax (c) be dispersed in the
binder resin after being melt-kneaded together with a
modified wax (d) o‘nto which vinyl polymer chains are
grafted, in absenc»e of solveﬁt and/or being heated,
dissolved and mixed in presence of an organic solvent (u).
With this method, wax groups of the modified wax (d)
efficiently adsorb to the surface of the wax (c), or a part of
the wax groups entangle mutually in the matrix structure

of the wax (c), so that the affinity between the surface of

the wax (c) and the polyester resin (b1) is improved,
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The Mh and Mwv of a pol yurethane resin are neasured by
GPC, under the following conditions : App aratus (e

WO 01p/0017HLC- 8220GPC, manuf actured by Tosoh CoP@DIRIM$1436
Colum (e .g.) : @uard colum ccTSK- GELor M Sanpl e

olution: 0. 12 5%.di net hyl faqrmal dehyde sol ution.
e teb S batag Gf ISR s ToTahY HBSORE 4T dpgo, the
| mL/ m n Measurement tenperature : 40 C Detectjon
rrelyester repiacth Vb mhakingettedossikdeet e wasidit epnsrol
standard pol ystyrene , produce d by Tosoh Corporation

S iStpanddioch BORYSTYRENE) 12 type s (nol ecul ar wei ght
. 500, 1, 050, 2,800, 5,970, 9,100, 18, 100, 37,900,

96, 4041l 3o dPRRd I2x APPis 1D ax000 1 02wiilh .Q'qg)yghe

toner of the present 1 nvention optionally contains

.. As th | yol ef | ffi
R8T A eh AT PSR Tkt DY %S4 i £ Wax (@),

t hereof are exenplifie d. Anong the_se waxes, paraffin
ths¢ s apmet heut e | W agr ke b ared e xgma pditied, or adrpwaterred
mai nly containing a saturated |inear hydrocarbon

dws ngra aiBlot the o af dedcEibed A® v @fdr2Ret wax3tc).

carbon atons is
As a vinyl monomer constituting the vinyl polymer chains
of the wax (d), the same monomers as the above-mentioned
monomers (1) to (10) which constitute the vinyl resin are
exemplified. Among these monomers, particularly
preferred are the monomers described in (1), (2) and (6).
The vinyl polymer chains may form a monopolymer or
copolymer structure.

The amount of wax components (including unreacted
wax components) in the modified wax (d) is preferably 0.5%
to 99.5% , more preferably.l% to 80.%, still more prefgr_ably
5% to 50%; a¥1d most preferably 10% .t(-) 30%. AIso, .ferm.
the viewpoint of heat resistant-storable stability of the
resin particles (C), the glass transition temperature (Tg)
of the modified wax (d) is preferably 40°C to 90°C, and
more preferably 50°C to 80°C. The Mn of the modified

wax (d) is preferably 1,500 to 10,000, and still more

preferably 1,800 to 9,000. When the Mn is within the

59



exenplified. Fromthe viewpoint of releasing property,
the Mh of the wax (c) is preferably 400 t o 5, 000,

worerie/omy7ed er ably 1,000 t o 3,000, and parti cul B€T/§P2009/061436
preferably 1,500 t o 2,000 . Note that in the

rdaeége'@m@ gsgp@bggofdg,v a@ﬁ DEL O e MRS WK have

asured™ benzene
erence mat er i al ﬁol ystyr n . It is preferable
91 1c1 ¢t e iS¢ e ped |n t he binder resin

after being nelt-kneaded together with a nodified wax
(d) onThemm olified/wpsl (diecachhiens bdnd ngrdf fex example,
absence of solvent and/or being heated, dissolved and

BY %3k ifle PhoYE e cRhibad BESB@W c SIUAélﬁffifs (the wé{\‘ktfb) 18
this method, wax group s of the nDdlfled wax (d)

5 1fsfs|o IV%Q# tyrhcgdsoépsédolnt Q% #‘lé %ICI% oé]t F&%X%(ﬁ%lue%e or

group S en
. SO that ihe affini

matrlx structure of th ,
*ekameh tohBTepaTSc @ 59?‘%’@% ddpPLAE1oRe vbwée@é)rfi the

resin (bl ) is inproved,thereby the wax (c) is nore
salivtaom pri dcop posadedigniid ihchpatydsatrl 0@3Cnt¢200°C,
), making it possible t o easily control the

£ 8 M $h O vitBf 18m o d Hh 6045 fd € viee d @)y u§o§sma<1mgcmth
whi ch vinyl polynmer chains are grafted. As wax used

samne

ae)Peeerq)flf(#Nadn(lgn%t% rtfsgrc L3S benzohyl pero(xo)de &1tert1ary

10 butyl peroxide, tertiary butyl peroxide benzoate), into the
solution or dispersion so as to be polymerized, and the
solvent is distilled away to thereby obtain a modified wax.
The amount of the peroxide initiator used in the synthesis
for the modified wax (d) is based on the total mass of

15 starting materials of the modified wax (d) and is preferably
0.2% to 10%, and more preferably 0.5% to 5%.

As the"pero_._x.id_e polymgrization initiator, an
oil-soluble ‘peroxideVp'ol.ym'erization initiator, ‘a
water-soluble peroxide polymerization initiator, or the like

20 1s used. Specific examples of these initiators are those
described above.

As a method of mixing the wax (c) and the modified
wax (d), the following methods are exemplified: [1] the wax

(¢c) and the modified wax (d) are melt-kneaded at a
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ones are al so the sane as descri bed above for he wax
(c) . As a vinyl nononer constituting the vinyl

w@oigmer77chai ns of the wax (d) , the sane nDNOPET/$P2069/061436

t he above -nentioned nmononmers (I ) t o (I q) which

onstit.u e. vl pyl. qresi re.ex lyifie d . Among . .

FRREShERE T Y i ER LM ELE BT AN AR oo 13T Dointss
opers descrtibed in (I) ,.(2), and . The, vi nyl

Eﬂ"y r Waki(6d 3R Fan’iné)dfﬁfhéﬂoWﬁfé&%raE% safdved or

structure . The anmpbunt of wax conponents (i ncluding

s pactdsd viax aco opgzantcs § ol me hite( whda hide d hwax pra)cipitated

preferably 0.5%t o 99. 5% nore preferably 1%t o

80% 18§ 1hd l’)‘%r@ocpﬁ@ﬂcﬁrc@?'s%ﬂ%iaﬁo@g%oW;é*n‘ﬂos_t
preferably 10%t o % . Also, fromthe viewpoint of

hreat r siig an}l- torabrl er%tcabi.éiﬁ( olf t he rsesoin ium
GRrTTRIREAEH D GUfe (TaECCFRALTET & EnBaSRN e PR

of the nodified wax (d),is_prefef:?‘a]blig 40 C t S 90 C

DR EPHRE DFEIBEOTF tIxp 1eke: 2md (3] the manf(c)rend the
nodi fied wax (d) is preferably 1,500 t o 10, 000, and
siddifiedrwan ferabe yd ik 8300 etd @ r9s 068 e.n ddnin leen Mrgsnic
within therange of from1,500 t o 10,000, the

B AL Q)RR tMeh! whay g vleiriceanby B €Xing device.

strength. The nodified wax (d) can be obtained, for :
AL B D SRS 80 ot R U T st wa
(Sdl \i/re;néhe(:ep(') jeéi?elaru?'gesigr (b1), the following method is
exemplified: the wax (¢), modified wax (d) and polyester
resin (b1) are respectively melt-kneaded, or respectively
dissolved and/or dispersed in a solvent to prepare
individual solutions and/or dispersion liquids, and then
these individual solutions and/or dispersion ligquids are
mixed with each other.

It is preferred to add, as additives, into resin
pa'rticles (B), the wax (c) and the modified wax (d) whose
vinyl polymer chains are grafted with the wax (c) along
with the resin (b), in terms that the heat-resistant storage
stability is further improved. The amount of the wax (c¢)
added relative to the total amount of binder resins is

preferably 20% by mass or less, and more preferably 1% by

mass to 15% by mass. The amount of the modified wax (d)
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xylene) t o prep are a solution or dispersion |iquid,
and the solution or dispersion liquid is heated at 100

W@21000200 C, and then a vinyl nononer is del i REr/ER0KY061436

drops, along with a peroxide initiator (such as
ary

benzqyl OXi itertiary butyl ro

TETER pePElv BerBbataya M ain gl P RH P esins B

dIS erS|on so as t o be polynerized, and the sol vent
by dd) %uhy mass fodr bbys olgnd rmareopreferahdy. 0.5%

The anmount of the peroxide initiator use d in the

sy mhbhesi o f®% bgennwsls f | EDhwato{al) additdse dnmomuhiteof the

total nass of starting materials of the nodified wax

v(rg)x 88 airsd ﬁﬁsqur?éﬁdwvgx%/a} 19 ape/ferémiy@s% by mass or

preferably 0.5%t o SA: t he peroxid po ynerlzatlon
initiatqr, an oil soI oxi de poly at ion
lifiee 140 8 e, B eerferééa ﬁég}e{&fi&& B89 Draprans-
initiator, or the |i i s used. Spechflc exanples of
these A thatww%ﬁéreh@%élmgsegpb\és vl As a
nmet hod of m xing the wax (c) and the nodified wax (d)

corventddhalM yk mewhoasasee exanpéidsedd [Ih phetmarlar, a
(c) and the nodified wax (d) are nelt-kneaded at

@é'ﬁ%%r% arylahgérftl?fi‘{bé Rehk | éﬂ?ﬁ‘ieﬂ@!{v‘%&? montan

poi nts he wax and th difi'ed wa

v?h%ﬁgbﬁige%h%éﬁ??%egv’?f”cq%?a"%éaﬂ'a%flf’"lﬁr‘?@to g o

crystallization, solvent o
combination. As the carnauba wax, it is preferred to use a

wax in the form of microscopic crystalline particles, which
has an acid value of 5 or less and particle diameters of 1
pm or smaller when dispersed in a toner binder. The
montan wax generally means a montan wax purified from
minerals, and the montan wax is preferably in the form of
microscopic crystalline particles similarly to the carnauba
wax, and has an acid value of 5 to 14. The oxidized rice
wax is produced by oxidizing a rice bran wax in the air, and
preferably has an acid value of 10 to 30. The reason of use
of these waxes is that they can be moderately fiflely
dispersed in the toner binder resin of the present invention,
thereby making it possible to readily obtain a toner which

is superior in anti-offset property, transferability. and
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crystallization, etc. , or precipitated in a gaseous
medi um by spray- drying or the like , and [3] the wax
W@ 2010a0ud7¢ he nodi fied wax (d) are dissol ved orPCT/JP2009/061436

suspended in an organi c solvent (u) and then wet

(gul vz)r.ized by~,a di spersin de\e/li) ce._ . @s g nmet hod
REBRALIHY « N %@& WaF I 4R ot 1 A QB YT ™ n the
pol ye ster resin (b | ), the followng nethod is

@& mFled. the wax (c) , nodified wax (d) and

pol yester resin (b | ) are respectively nelt-kneaded,

or respecreVehyinpgsagkved athéortldanapéesedibedaabove, any
solvent t o prep are individual solutions and/or

e %Bifv%&ﬁdﬂéllgb’d%zn@&% EEF@?Ebﬁgea'g@ﬂit\éi, dUgth as solid

sol utions and dispersion liqurds are nmxed wt

each other. 1t1.is preferred.t, o,add, ;as _additives,

s §iligoRecrapahiebeds R BY Fai 2800} mAR tan Ster wax,
nodi fi ed wax (d) whose vinyl polyner chains are )
re ke thylé¢rn Ve and ol vngyl¢ RR Wik reannbepysed pn
terns that the heat- resistant storage stability is
ffhue tfoeim i ofbaowei xturihe anount of the wax (c) added
relative t o the total ampunt of binder resins is -

prefer %.b I ef,er y
Doy macsy 1 Fol ARSIl (ip ALY TIRTLE AR, g
X (d)added r tive t.0 the total nt _of binder
1A Sgen By Soifelrda & (IR nRnshnte
preferably 0.5% by mass t o 8% by mass_. The total
10 gk ntian dgopmeferablhg 70°C to 90°C. When the Tg is

of

lower than 70°C, the heat-resistant storage property of the
resulting toner degrades, and when it is higher than 90°C,
the releasability cannot be sufficiently exhibited in low
temperature conditions, causing degradation of anti-cold

15 offset property and paper-winding to a fixing device. The
amount of these releasing agents used relative to the toner
resin components is preferably 1% by mass to 20% by mass,
and more preferably 3% by mass to 10% by mass. When
the amount is less than 1% by mass, the effect of

20 anti-offset property of the resulting toner is insufficient,
and when it is more than 20% by mass, the transferability
and durability of the resulting toner degrade.

(Colorant)
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wax (c) and nodified wax (d) is preferably 25% by nass
or less, and nore preferably 1% by mass t o 20% by
wWOoresEe/00172s t he waxes (rel easing agents) , any BET/JP2009/061436

conventional ly known waxes can be used. In particular,

a de -free fatt cid carnauba wax l.yet hyl ene wax,

mont an Lk CANATBRTHSEA H o bt sanhba RER L B8 Bt
in conmbination. As _the carnauba wax, it is _preferred t
rausic W agdy lvmitedfont ofayike sstidpiltlycspdeatefdnfrom
particles, which has an acid value of 5 or |less and

@l € lcd MinaoRl gresetd deginor sHrhlneplebarf dhepeodetlant
in a toner binder. The nontan wax generally neans a

ii'ﬁgﬁgxﬁi;% \g?gﬁ%ﬁ I et e;f %%‘h'&" ??g‘lﬁlénté‘ﬁ%ébﬁl rgoﬂttaﬁzwax

int ormo croscopi c crystalline
articles simlarly,t o the ca uba X, and, has a
5 HEPeRacnstal px1des anflomgtal FOMPIeE GEASE SuCh as
produced by oxidizing a rice bran wax in the air, and

qpdefwermary hlackn cidinned hkadk, loamp b Bock The etadeae

of use of these waxes is that they can be noderately

Hliawdt y adiidpeé Selch ¢ 10, Nz todiale dyeler blaskniwdntdeids e
sent invention, thereby making it possible t o readily

UL 3 SIS S SR (OTaSiiety,
A 57 TRy D, SO a3 Eh TR i,

10 Titan Yellow, polyazo yellow, Oil Yellow, Hansa Yellow (GR,
A, RN and R), Pigment Yellow L, Benzidine Yellow (G and
GR), Permanent Yellow (NCG), Vulcan Fast Yellow (5G and
R), Tartrazine Lake, Quinoline Yellow Lake, Anthrazane
Yellow BGL, isoindolinone yellow, mineral fast yellow,

15 nickel titan yellow, navel yellow, colcothar, red lead oxide,
orange lead, cadmium red, cadmium mercury red, antimony
orange, Permanent Red 4R, Para Red, Fire Red,
para-chloro-ortho-nitroaniline red, Lithol Fast Scarlet G,
Brilliant Fast Scarlet, Brilliant Carmine BS, Permanent

20 Red (F2R, F4R, FRL, FRLL and F4RH), Fast Scarlet VD,
Vulcan Fast Rubine B, Brilliant Scarlet G, Lithol Rubine
GX, Permanent Red F5R, Brilliant Carmine 6B, Pigment

Scarlet 3B, Bordeaux 5B, Toluidine Maroon, Permanent

Bordeaux F2K, Helio Bordeaux BL, Bordeaux 10B, BON

64



10

15

20

of conventionally known rel easing agents, such as

solid silicone wax, higher fatty acid al cohol, nontan
w@sgi1e/0omax, pol yet hyl ene wax and pol ypropyl enePGEIB20¢%(1%1436

be used in the formof a mxture . The glass

MR PrehForso T Mot oadi Ui, dhFREn Paes™ (9
referably 70 Ct_o0o 90 C. Wen th T%IS | ower than 70
th%mn@@t lfaelsesBarRhgd@rrageepLagr@f Al1zgpine Lake,

resulting toner degrades, and when it is higher than
‘PhiGinthgor BeeladhbTihioy ndagooM deosnf, fO¢l dhedy
exhibited in | ow tenperature conditions, causing

qedmedatiigoh OR aat IPﬁPéQoPéﬁéeRear 0;P§I§a(za%d lithol red,
paper winding t o a fixing device . The anount of

VTR bE R REAERER, Bally duf 6o Thsy"Hl BritG st i rmine

mass and nore preferabl 3% by mass t 0 .10% by nass.
eBerBrHdiamsufarmingsd B, nghrompy Vesmilipne Bengadige
anti-offset property of the resulting toner is

Orauwfde cpenyncane oraange; Oid Owae gdam @BPh dynnansorange,
the transferability and durability of the resulting

PEPA] 2 H89t20¢ an ¢ ST PHNp Y FES 018 895 L%%‘;dV'u"lc"a'ﬁe(]ﬁi*a@‘n ge,

sent invention i s not particularly I d and may be

?fﬂ' ixire%}eé ;ﬁ’éﬁjb ?angl%%n e ﬁ?ﬁmﬁe%zﬁﬁ%é ‘E)Srange G,
Indanthrene Brilliant Orange GK, cobalt blue, cerulean
blue, Alkali Blue Lake, Peacock Blue Lake, Victoria Blue
Lake, metal-free Phthalocyanine Blue, Phthalocyanine
Blue, Fast Sky Blue, Indanthrene Blue (RS and BC), Indigo,
ultramarine, Prussian blue, Anthragquinone Blue, partially
chlorinated pigments of alkali blue and phthalocyanine
blue; Fast Violet B, Methyl Violet Lake, cobalt violet,
manganese violet, dioxane violet, Anthraquinone Violet,
Chrome Green, zinc green, chromium oxide, viridian,
emerald green, Pigment Green B, Naphthol Green B, Green
Gold, Acid Green Lake, Malachite Green Lake,
phthalocyanine green, anthraquinone green, titanium

oxide, zinc oxide, lithopone, and mixtures thereof.
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i ncl ude carbon bl ack; azine pignents, netal salt azo

pi gnents, netal oxides and netal conpl ex oxides such
w@sg010/0017fur nace bl ack, channel bl ack, |anp bl aB&y/JP2009/061436

acetyl ene bl ack, aniline black; N grosine dyes bI ack

i ron Oxd Yel | gw_S Hans Yel | oW

O S U AP 08 S PR R T (P e 16

chr ome yeI low, Titan Yell ow poI yazo yellow, GOl

rves fegia b hards 2 axdl bywyass tR 1 NP&ﬁ’éSR;Y ™ & fbn & vk I B Fe
L, Benzidine Yellow (G and GR) , Permanent Yell ow
;(NfiarabMul&:@rarFﬁasbyYnieimvt(oS(E-OapdrR)s byTardssazi ne

Lake , Quinoline Yell ow Lake, Anthrazane Yell ow BA,

i soi ndTlHenQB?oYﬁhltoﬁ’seﬁ' PErifle fpﬁsésé’ﬁjc li9We i e lmay also
titan yell ow, navel 'l ow, colcothar, red |ead oxi ge

oran | ead, cad M. u rcur

5 té%t‘i%%‘?]f%raal%%sgéﬁg]ﬁ £ b BRTh SRS e g with a
Red, para-chl oro ortho -nitroaniline red, Lithol Fast
resim et A3 the bingdar rasinstahetkngnded ahe ngamhithe a
BS, Permanent Red (F2R, F4R, FRL, FRLL and F4RH) ,
thasit edbarticdt, MDis \fub csib leasd baibier B uBniddimantusable for
Scarlet G Lithol Rubine GX, Pernmanent Red F5R,

td Ilinddr ?@%%Qeixﬁ%hepbggﬁghts?ﬁ‘%ﬁttl@ﬁ d@@&??ﬁ‘é‘d 2Bove.

Tol ui di ne Maroon, Pernmanent Bor deaux
Var oon | ST CebEPRCbaan SR hfoni ok and

10 erng?iTnngetlligkfegln ?'Iolrzl?lrallsnteerl_bazli(t?ch and the colorant under
application of high shear force. On that occasion, it is
preferable to use an organic solvent to enhance the
interaction between the colorant and the resin. A
so-called flashing method, where an aqueous paste

15 containing colorant water is mixed and kneaded with a
resin and an organic solvent to transfer the colorant to the
resin, and water content and organic solvent component
are removed, may also be preferably used because a wet
cake of the colorant may be directly used without drying

20 the cake. For the mixing and kneading, a high-shearing
dispersion apparatus such as a triple roll mill is preferably

used. To mix and knead the resin for masterbatch and the

colorant, for example, a high-shearing force type
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Thi oi ndi go Red B, Thioindigo Maroon, O Red,
Qui nacri done Red, Pyrazol one Red, polyazo red, lithol

wo edp/ooEarechi ng red calciumsalt, Lake Red D, BrCT/AR2a0%061436

Carmne 6B, Brilliant Carmine 3B, Chrone Vermlion,

nzi di.ne Orange, perynone orange j | ange .
SR DALt e St A Ctrakgil crRr e RoFallmyild or
orange, Vul can Orange, Indanthrene Brilliant O ange
the 1Bkazisdipre feratdy @sedhdant hrene Brilliant Orange
&, cobalt blue , cerulean blue, Al kali Blue Lake,

Peacoch hd wanbaket of\Mileé ahiaatBrba ticdkaise ddkapréferably
Pht hal ocyani ne Bl ue , Phthal ocyani ne Blue , Fast Sky

Fhu artlsnggnm@%o%ﬁaég& %txﬁgss’réfﬁjﬂi% to 100 parts

ultramarin Prussi an raqui none Bl ue
artially.chlori.nat ed pignents of al kali blue and
tm3|sc§c§£rﬁ bdﬂffe”, resdf-vi ol ot B, Mot hyl Viol et

Lake , cobalt violet, nanganese violet, dioxane

vi ol et It Astprefermhdhabitée resionasedeéor thiac

green, chromumoxide , viridian, enerald green,

miagirerb {Fcdeh Bdibpphthd ifortes Fatd edntKeldeidAialue
G een Lake, Mal achite G een Lake , phthal ocyanine

%1@5%3@{2{1? Ti%ogg'n%rsesegn& ith%nkUmP%.#@eoehﬁ%urlﬁn'tsp&rsed.

oxXl opone, m xtures thereof. The a
AN L LR INE W 2T
V%’hpearrlttshebyacrg?isflatlu% }g Ig?)rrtestltl)gnrrg%shngOH/g, the
chargeability may degrade under high-humidity conditions
and the pigment-dispersibility may become insufficient.
Note that the acid value can be measured by the method
specified in JIS K 0070.

Also, a pigment dispersant may be used along with
the resin for masterbatch and the colorant. From the
perspective of the pigment dispersibility, the pigment
dispersant preferably has high solubility with the binder
resin. Specific examples of commercially available
pigment disbersant products include “AJISPER PB 821”.
“AJISPER PB 822” (produced by Ajinomoto Fine-Techno Co.,
Inc.); “DISPER BYK-2001” (produced by BykChemie Co.);

and “EFKA-4010” (produced by EFKA Co.).
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The colorant use d in the present invention may al so
be used as a masterbatch obtained by conbining wwth a

WO e®Dn001726 t he binder resin t o be kneaded al ongr/aw206p/@1436

masterbatch, it is possible t o use various resins
usabl e f,or t.he binder resins in the present invenption
doocr | BOTF VRS T UTlis AT BRal P TEd T WbEAI TER 1y A

m xi ng and kneading the resin for masterbatch and the
aulorahtouUAdEPe dppimassi bh 1) hbyhmaeartof bheecolgmnt in
that occasion, it is preferable t o use an organic

Sloé Mitie k. 0 Whivanah d heix i gramid ot et whenpigment
colorant and the resin. A so-called flashing nethod,

grégge%ewés &aééﬁ gpf'%abgi i €9 %@ng%g@&@ﬁti s

m Xed and kneaded w t resin and an org sol vent

o transfer the coborant t.o tﬁﬁﬁnesitn, gxpg vva%gr ..

BHR eI LYt b a & eSQAMEM P RBAPTGARALE - ar & PEROYEE, THE} 18

al so be preferably used because a wet cake of the

aulorahtisnmote thiarwck0% byemasshbhe chgrggattiditaled the
For the m xi ng and kneadi ng, a high- shearing

£k SPETiSiORoaRY a1 ayUdeguald s edé f ilpigh Mot itly i s
preferably used. To m x and knead the resin for

{%ﬁ&g{iq)q%h and the colorant, for exanple , a high-
shearing force typedi spersing machi ne such as a two

To}l, threet o/l m]J or the like is preferably used.
Th@é’rﬁ)‘bﬁlcofn"t‘ @ISt erbat ch used is preferably

In the present invention, the toner may contain a
magnetic material along with the binder resin and the
colorant.

The following are examples of magnetic materials
usable in the present invention: (1) magnetic iron oxides
such as magnetite, maghemite, and ferrite, and iron oxides
containing other metal oxides; (2) metals such as iron,
cobalt, and nickel, or metal alloys of these metals with
other metals. such as copber, lead, magnesium, tin, zinc,
antimony, beryllium, bismuth, cadmium, calcium,
manganese, selenium, titanium, tungsten, and vanadium;
and (3) mixtures thereof.

Specific examples of the magnetic material include
Fe30y4, y-Fe203, ZnFe20 4, Y3Fe5012, CdFe20 4,Gd3Fe;0:2,

CuFezo 4, PbFe120, NiFe204, NdFezo, BaFe12019, MgFe204,
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0.1 parts by mass t o 20 parts by nmass relative t o

100 parts by mass of the binder resin. It is preferred
w0 bab/0et1e0 resi n used for the nasterbatch be di BEEIR0/061436

in the state of the acid value being 30 ngKCH g or

apd the rant bei ng .di sper . r .
MR e300y La R8O QR R AV B S GRS S ero an d ighe
the acid value is nore than 30 nmgKOH g, the
RAMAREDI 1T 1§ S frakp afl bife M bRF 1M Y A¥nP A wyed alone or
conditions and the pignment-dispersibility may becone
imswith bd nartt o nNot A hbatg the sai £fi nealpwew dar sbef neasur ed
by the nethod specified in JIS K 0070. Al so, a pignment

£l SRAY SR 1 BBYx ife USEd 2lieRa ¥ekluib&idesi n for
mast er batch and the colorant. Fromthe perspective of

t he pi nt _di spersihility, the pigmenpt dispersant

or of or 4By ALESTTERE QL kY1 voS WREEhe B AReo 2Fdkp ot
Speci fic exanpl es of copmercially avail abl e pignment
miaspee bHift, Pragibensitenclagd te gt Gperchpcgataining)
SPER PB 822" (produce d by A inonoto Fine Techno Co .,
diffexent' Dy pEER B¥Ke n20Atd) ofpmoduicer es tiyh Bydddheni e Co
.) ; and "EFKA- 4010" (produced by EFKA Co.) . The

RxATR Bl edi SPEh 8 ffbF e BiEl B @RloF fleBd d s fRcPTREN i tBium,
0.1% Yy nmass t o 10% by mass t o the colorant in the

BOPFIT M §:16n MXh B AT N u kG PhIE N con,
phosphorus, germanium, zirconium, tin, sulfur, calcium,
scandium, titanium, vanadium, chrome, manganese, cobalt,
nickel, copper, zinc, and gallium. Preferred different
types of elements are selected from magnesium, aluminum,
silicon, phosphorous, and zirconium. The different -types
of elements may be incorporated into an iron oxide crystal
lattice, or may be incorporated in an iron oxide as an oxide,
or may be present as an'Q'xid~e or a hydroxide on a surface of
an iron oxide, however, is preferably containéd in éln iron
oxide.

Each of the different types of elements may be mixed
with its individual salt thereof in the form of a mixture at
the time of production of a magnetic material and

incorporated into particles by pH adjustment.

Alternatively, each of the different types of elements may
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di spersant is less than 0.1%y nass, the pignment
di spersibility may becone insufficient. Wen the

worzomgl7anount is nore than 10% by mass, the PCT/JP2009/061436

chargeability of the resulting toner may degrade under

h- hum ond| ons Vagn ti rrat eri al
B PP b 00 chien 8 b pERRE R BeTetl Behaifids Bfter
mat eri al aI on% vvlth t he hi nder reS| n and the col orant.
mredustion af) the eagnatds Bartiges by Aubdeching to pH
usable in the pre sent invention- (l) magnetic iron
adjdssmsuch casbyagnbieteing mmgpdhadyusttme fteafiée,adding
and iron oxides containing other nmetal oxides, (2)

ﬁ%t ah$t Sy &S i ron, cobalt, and nickel, or netal
| oys of t hese net als with other netals such as

BZPSF{.T  Hinoith o1k B ndHY meTheTE R hned is

sel eni unl titanium _tungsten, and vanadium and (3)
pr&fenaRly Hd et tsshycif ss sQam00 xabts e magpegid more
material include Fe3®™4, -Fe2(3, ZnFe 204, Y3Fe5012 ,

priéfe 24b | oAb i @s byCureas2Qq 1P 4263 by keal®irelative
NdFe2O, BaFe 12019 , MgFe2O4, MhFg q , LaFeQGa, iron

fPWARS \p £PRA MY &M@@rof%ﬂ% Bhﬁ'(i%'r POVEE! - THeS@umber

nagnetlc naterla S may be used al one or

average particle diameter of these magnetic materials is
preferably 0.1 pym to 2 pm, and more preferably 0.1 um to
0.5 pm. The number average particle diameter can be
determined by using a digitizer after observation of a
magnified image via an electron transmission microscope.

As to magnetic properties of the magnetic material
under application of a magnetic field of 10 K oersteds, it is
preferable that its coercive force be within the range of 20
oersteds to 150 oersteds, its saturated magnetization force
be within the range of 50 emu/g to 200 emu/g and its
residual magnetization force be within the range of 2
emu/g to 20 ému/g.

The magnetic material can also be used as a
colorant.

(Charge controlling agent)
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- HPB

i n conmbination. Anong the se, fine powders of
ferrosoferric oxide and yiron sesquioxide . It is also

W@oEsim720 t o use nmagnetic iron oxi des of nmagneCT/IR2009/061436

maghemte, ferrite etc. each containing different

types “ﬁhg't%'?{} f %F“%fé%ﬁ% H‘%ﬁ?ﬁonfﬁ‘ |Au’r?}f$llp§

the different types o enent's 1 nclude

beryl l.ium horon, magne si.um al uni ilicon,
iﬁl’aBlsu%,c aFgarsemfrollizghagpnt Rz{aéﬁﬁﬁrl}ecessary-
cal cium scandium titanium vanadium chrone,
manganeése thecobhainge miooktaiolltwgpage nti, renyasfl gal | i um
Preferred different types of elenments are sel ected

&6 ANeTRGDRH 194 k AlowWh N"eHh rglel £680roPHISPRYONSs il be
zirconium The different types of elenents may be

WageL ool Ao RO b R deectiplalidgidiee - o

e I ncorporate

y be present as an oxide or a hydroxide o .surface
gﬁraﬁlﬁwwlm}g HB R ad oMy kaxeidgre| P%‘éﬂi‘i’r%@&liﬁn
an iron oxide . Each of the different type s of
chebate  rmayn ebet 571 xkddwimh hniet dyesdialilkhray - lsabé dt Asxiend s,
in the formof a mxture at the tinme of production of

GuiAR @i 1Sy %%ﬁbﬁ'iui‘ﬁ‘dsd%@(@éﬁ&%%%%oﬁﬁh@-%@d%ﬁed
by pH adj ustnent. Alternatively, each of the

o 45 ol DS SRRDRRBRAL HHA Ty of
phosphdrus or compound thereof, single body of tungsten
or compound thereof, fluorochemical surfactants, salicylic
acid metal salts, andvmetal salts of salicylic acid
derivative. Specific examples thereof include BONTRON
03 of nigrosine dye, BONTRON P-51 of ternary ammonium
salt, BONTRON S-34 of metal-containing azo dye, E-82 of
oxy naphthoatic acid-based metal complex, E-84 of
salicylic acid-based metal complex, and E-89 of phenolic
condensate (produced by ORIENT CHEMICAL); TP-302 and
TP-415 of ternary ammonium salt molybdenum complex
(produced by HODOGAYA CHEMICAL); COPY CHARGE
PSY VP2038 of ternary ammonium salt, COPY BLUE PR of
triphenyl methane derivative, COPY CHARGE NEG
VP2036 of ternary ammonium salt, COPY CHARGE NX,

and VP434 (produced by Hoechst AG); LRA-901 and LR-147
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production of the magnetic particles by subjecting t o

pH adj ustnent or by subjecting t o pH adj ustnent
wa@taenoraddi ng its salt thereto. The anmount of PEEIP2009/061436

magnetic material used is preferably 10 parts by mass

168070 m Bommpled Gy wied P SUBEOICEAREI DR Gpb¥r

mass of the binder resin. The nunber average particle

nh thedeeysmimtospe nudpeei a Wik 2erdenps anefazapignents;
mmt o 2 nm and nore preferably 0.1 nmt o 0.5 mMm

ahé etiberp aemage cpaip b alnal slitereieg « dfubetidaiel giroah
by using a digitizer after observation of a nagnified

éJ‘Pﬂeaé"s%l%n%'cegH)ﬁg,,té F58% 73! ‘,”cg&ﬁ@ fnaryS t O
magneti c propertres oOf the magnetic teriral undér

a&pl i cation o{ a nﬁgn?t c field of 10 K oersteds, it
grompoanmsalt o1, thed1kear cive force be within the
range of 20 oerste ds t o 150 oersteds, its saturated
magnet Inathermresert bawgnhion hibher amyeusit gb thaicharge

o0 200 enu/g and its residual magnetization force be
o¥rtvdllifg Ageddt aked eawrdpd be A i gocdlly drgifkids as

material can also be used as a colorant. (Charge

iggiﬁt :gi%lat:e:r%iﬁgﬁna)ayé%&%roIpft}f@%yff)ree%?rﬁiﬁﬁg?qéﬁ'h and
the .presence or absence of additives used in accordance
with the necessity, however, it is used within the range of
0.1 parts by mass to 10 parts by mass, and more preferably
used within the range of 0.2 parts by mass to 5 parts by
mass relative to 100 parts by mass of the binder resin.
When the amount of the charge controlling agent is more
than 10 parts by mass, the effect of the primary charge
controlling agent is impaired due to excessively high
chargeability of the toner to increase the electrostatic
attraction force to a developing roller, leading to
degradation in flowability of the developer and
degradation in image density. Each of these charge
controlling agents may be dissolved and/or dispersed after
being melt-kneaded along with the masterbatch and resin,

or may be directly added in an organic solvent when

dispersed. Alternatively, the charge controlling agent
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contains a charge controlling agent (CCA) as
necessary. As the charge controlling agent, any of

weoanvemrronal | y known charge control|ling agent BCOER0061436

used Exanpl es thereof include nigrosine dye s ,
39'5% sGPU A h”gn”‘c“%%'s&Q LEX odfy?§ne'¥°iﬁé%§ §a6}~‘"t' i dles
| ate pi gmen rrhodam ne yEes, oxXybase mnes
guat ernary anmmoni um salts (in Iud| ng qu rine
i PrE® lernng?y therfonembase warticlepan des, >
S|ngle body of phosphorus or conpound thereof, S|ngle
body oAst ubhstrechargeonpadmdllieg ecdents lﬂ@@a‘h)em cal
surfactants, salicylic acid netal salts, and netal

SR & Mséaldyabl( O@%He@@rP%bh\teAppiﬁealﬁbﬁ P)&mkﬁﬁlon
t hereof include B ni gr03| ne ye ,

R t |
30 St A AT 28 BTN R 0.
£ T S i 1 2

(produced by ORIENT CHEM CAL) ; TP -302 and TP- 4 15
OfI.t Basac yYealhowiunCshl B awilcyBednlint € dnpd 83 600, d@itceBasic
by HODOGAYA CHEM CAL) ; COPY CHARGE PSY VP2038 of

Reanaroc ampasen)satty. 8 BVYEIER P C.Ti Phends), C. 1.
met hane derivativé , COPY CHARGE NEG VP2036 of ternary

BRI \)’Jiole%lé (CCEP 2%?55350% Basic Violet 10 (C.I. 45170),

C.1. Basic Violet 14 (C.I. 42510), C.I. Basic Blue 1 (C.I.

1 42025), C.I. Basic Blue 3 (C.I. 51005), C.I. Basic Blue 5

(C.I. 42140), C.I. Basic Blue 7 (C.I. 42595), C.I. Basic Blue
9 (C.I. 52015), C.1I. Basic Blue 24 (C.I. 52030), C.I. Basic
Blue 25 (C.I. 52025), C.I. Basic Blue 26 (C.I. 44045), C.I.
Basic Green 1 (C.I. 42040), C.I. Basic Green 4 (C.I. 42000)
and lake pigments of these basic dyes; C.I. Solvent Black 8
(C.I. 26150), quaternary ammonium salts such as benz6y1
methyl hexadecyl ammonium chloride and decyl trimethyl
chloride, or dialkyl tin compounds such as dibutyl or
dioctyl tin compounds, dialkyl tin borate compounds,
guanidine derivatives; polyamine resins such as amino
group-containing vinyl polymers, and amino
group-containing condensation polymers; metal complex

salts of monoazo dyes described in Japanese Patent
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and VP434 (produce d by Hoechst AG ; LRA- 901 and LR-
1470f boron conpl ex (produced by N PPON CARLIT) ;

w@oppee17pht hal ocyani ne , perylene , quinacri doP@r/;leaﬁﬂzi)61436

azo pignments and ot her pol yner conmpounds having a
t 93P c u 0 bgx
AP er%na@fa%m@%? it 3ary S5 e PR A e
i nvention, amount of the ch

Eéﬁ?c’g?ht |&,ngleafgaelnf:°as@ %ﬁﬁn%‘ﬂcbeaﬁlr%ﬂuﬁla]gcélobycr and Fe

defined, as it is determ ned dependi ng on the type of
d:x'nqurexrﬁiorf sakidyéec ppeskndeabk yhbselicyg lod aaddi,t i ves
used in accordance with the nece ssity, however, it is

Haph tHd ch&eaﬁan&f‘cﬁngglﬁabtcﬁdb&e§B§§bédingapanese
parts by nmass, and nore preferably used wthin

PRRER B b e BEh BRes 5B 22 o HHA Y VIAARS] aylfonated

When t he am)unt of the charge controlli ngba gent is
R RerrRhthelggyanine pigmends: Axgenipiberen ya .y
charge controlling agent is inp aired duet o
Hamadniereloyn tha igh nghaywetdrhary ai mlvm twomesalto, and
increase, the electrostatic attraction forcet o a

Ml ORI NY-B 25 AT co hi§R6H RE . 0 AXLGHR0 1A tbRers other
flowability of the devel oper and degradation in inmage

OECR bl 6o afbs o PROEC OB ST LD R AR A Bl 0
(?tl)t?arl]?nmtghu}theenggat ’?(gggtl'cpol%nrdsrlleosdld not be used, and
metal salts of salicylic acid derivative in white color are
suitably used.

(External additive)

The external additive is not particularly limited and
may be suitably selected from conventionally known
external additive in accordance with the intended use.
Examples thereof include silica fine particles,
hydrophobized silica fine particles, fatty acid metal salts
(such as zinc stearate and aluminum stearate); metal
oxides (such as titania, alumina, tin oxide, and antimony
oxide) or hydrophobized products thereof, and
fluoropolymers. Among these, preferred are silica fine

particles, titania fine particles, hydrophobized titania fine

particles.
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or may be directly added in an organi c sol vent when

di spersed. Alternatively, the charge controlling
W@EoneEy0 be solidified on the surfaces of toneCT/IRROE/061436

particles after preparation of the toner base

partic th r char.ge. caatr ol ent s

azi ne h?E(ase es?( aepzfﬁglcaggflgn? ?legsam&%{ﬁ%AhDK H

Publ i cation (JP-B) Nq, 42- 1627 basi c dyes_are

%Qeemﬂﬂlédfl‘mwea%ﬂé@foa%@a’ Sﬁ # fagi HBK

Yellow 2 (Cl . 41000) , C . Basic YeIIowS Cl.

Bdd@3 Redl p¥cdiuced5h§OHgedch st AG&SlamﬂReHQQZ CR974

42500) , C I . Basic Violet 1 (C | .. 425 35) , CI.
ﬁxszcm\frml(ztm3 R@oz ARE0S aand:RBIZqudlq ;lei@tcelpby
45170) , 'C.1 . Ba3|c iolet 14 (C 10)

42025 SIC Blue 3
; f@a%ﬁ%bgké phel) aS|Ec %H%f%s oG ng B gy el
Basic Blue 7 (C I é?S) . BaS|c Blue % )
papticdps ixcludedRs?p UédE&e@be apz0y AERQSIL Inc.);
Basic Blue 25 (C 1 . 52025) , C |1 . Basic BI ue 26 (C
STA4805hnd STT: 6845 (Boednprodiiced My TitaC. Kogyo
Basic Geen 4 (C 1 . 42000) and | ake pignments of the

5€dDasTa FVES) @rodusllVEDt FRjaCK A fum In%ﬁ?—s's@y Co.,

guat ernary ammoni um sal ts such as benzoyl nethyl

ACR T LRI R At e v 0 S P LRGN

dioctyl tin co%ounds d| al kyl tin_borate conpounds,
10 Ripdrgpdebdeliy €A CQRPOR AT QX - esitimample 9t the

am no
hydrophobized titanium oxide fine particles include T-805

(produced by Japan AEROSIL Inc.); STT-30A and
STT-653-S (both produced by Titan Kogyo Ltd.); TAF-500T
and TAF-1500T (both produced by Fuji Titanium Industry

15 Co., Ltd.); MT-100S and MT-100T (both produced by TAYCA
CORPORATION); and IT-S (produced by ISHIHARA
SANGYO KAISHA LTD.).

The hydrophobized silica fine particles,
hydrophobized titania fine particles, and hydrophobized

20 alumina fine'particles can be obtained by subjecting
hydrophilic fine particles to a surface treatment with a
silane coupling agent such as methyl trimethoxy silane,
methyl triethoxy silane, octyl trimethoxy silane or the

like.
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group -containing vinyl polynmers, and am no group

-cont ai ni ng condensati on polyners; netal conplex salts
W@Rommeoaro dyes described in Jap anese PCT/JP2009/061436

Pat ent Publ i cati on Nos. 4 1-20153, 43-27596, 44- 6397,

and 45-26478,, netal, ¢ | exes. such as Zn,. A, Co, .

2 ro ol o v SEPPRATICINE ared binpudd pilfne
aci d, naphthoi c acid and_di carboxylic acid descri bed
¢mup$ptaae%genésew0hu@sifémklbsnl'mixalwmasedaﬁdane,
59-7385; sul fonated copper phthal ocyani ne pi gnents;
torigdkiyd halogesad tesd il sawri, nelk gbntrahail ogeaitotead ndilsine,
ammoni um salts, and cal i xarene -based conpounds . As

4R ﬁ%lﬁ%lralt]&nleﬂ§s?f nhhwugggﬁgb% BR'tS; ﬁh?ﬁggi%n

controlling "agents Ich 1np I 'ni ng I ntende

t l. houl d .not b : d I t f
A8F P9 % ABRAC AL g BB Subecd T o 8P B8 3 DT
used. (External additive) The external additive is not

preupcuizganicitit aad tend ared so wplimehlagertect ed from
conventionally known external additive in accordance

Al W 1 itthemi -btaey el & ol 1n aggeh €8, shHrceale ioits uted
silica fine particle s , hydrophobize d silica fine

- PFLishes, fatty acid netal salts (such as zinc
stearate and al um num ste arate) ; netal oxides (such

as tit ms?lic%lnuemorf?-’trtela ol Ii(rjl%r’gaaxgldc Z%{IltlIérrf))zrinr/ticle is also

suitably used, which is obtained by treating an inorganic
fine particle with silicone oil, if necessary, under
application of heat.

Examples of the inorganic fine particle include
particles of silica, alumina, titanium oxide, barium
titanate, magnesium titanate, calcium titanate, strontium
titanate, iron oxide, copper oxide, zinc oxide, tin oxide,
silica sand, clay, mica, wollastonite, diatom earth,
chromium oxide, cerium oxide, colcothar, antimony
trioxide, magnesium oxide, zirconium oxide, barium
sulfate, barium carbonate, calcium carbonate, silicon
carbide, and silicon nitride. Of these, silica and titanium
dioxide are particularly preferred.

Examples of the silicone o0il include dimethyl

silicone oil, methylphenyl silicone oil, chlorophenyl
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oxi de) or hydrophobi zed products thereof, and
fluoropolynmers . Anong the se, preferred are silica

wo emeopEriicle s , titania fine particles, PCT/JP2009/061436
hydrophobi zed titania fine particles. Exanpl es of the

L fi | ude HDK H 2 ,
S S BatoEe Bk B rFaeR silspaneastnn L RG e d

Hoechst AG ; and R972, R974, RX200, RY200, R202, R805,
sidticmge 1011, HAmoningrmedafind FabicanazrRdsi L | nc. )
Exanpl es of the titania fine particles include P -25

1 ehosticet- my didpad AEREGhe 61G. 31&@He Btnard fHd-G3:&ne
(both produced by Titan Kogyo Ltd.) ; TAF-140

U : 1
8 P PO BB ST o b o

%ﬁ?ﬁx.ﬁﬁ\}mym@%@mﬁx S BeSRepibo b RR Sgaﬁ

5 Jap an AERCSIL Inc.) STT-30A and STT- 658—8 (both
g belis e do Hy qaﬂa@xxbglga@iltfue@ silfpgngooil,and TAF- 1500T
(both produced by Fuji Titanium Industry Co. , Ltd.) ;

YErtQQS camtlo 84 fikQD il v e yid g ucsad; oy r TAYCA
C(RP(RATI ON); and IT-S (produced by | SH HARA SANGYO

par ﬁ%ggﬁDn%]y%%%i%ﬁogl}{g;gﬂw?éﬁ% (?Llecgal;ltlnsl es, and
hYdre%%@ﬂ%'t?%%ne modified silicone oil.

The average primary particle diameter of the
inorganic fine particles is preferably 1 nm to 100 nm, and
more preferably 3 nm to 70 nm. When the average
primary particle diameter is smaller than 1 nm, the
inorganic fine particles are embedded in the toner, and the
function of the inorganic fine particles sometimes cannot
be sufficiently exhibited. When it is larger than 100 nm,
the surface of an electrostatic imagebeari_ng me_mber may
be unevenly damaged with the o‘rbganic.‘fine parficléé. As -~
the external additive, an inorganic fine particle and a
hydrophobized inorganic fine particle can be used in
combination. In this case, the average particle diameter
of primary particles that have been hydrophobized is
preferably 1 nm to 100 nm, and more preferably 5 nm to 70

nm. It is preferable that the toner contain at least two
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alumna fine particles can be obtained by subjecting
hydrophilic fine particles t o a surface tre atnent

wowRaih/0e1730 | ane coupl i ng agent such as net hyl tPCTERZ0EN061436

silane , nmethyl triethoxy silane , octyl trimethoxy

FHRIRL Y HRS o Tpom R R Ti 8t U REARAE b (PRiERCEhe

di hal oganated silane , trial kyl hal ogenated sil ane,

&Y Ry eer PRAYYenddamete nd PaAm s R kiaclgissthasdpave
coupling agents; silylation agents, silane coupling
lagent Bydavipigo ki 4d diasi 20 ankydr gmoapler emdmtc least one
titanate -based coupling agents, al um num -based

130 d Non 8988 ¢ Hiidd YA i@1E Swyhe/ PV t508S dAAmeter is
silicone oil-treated inorganic fine particle is also

:ﬁ:i tabli( used, whiGh | seoti aci neoll,fb)é tgeat i(p#; 29 : Loreanic
SVGaRT LAFESE pal % PR AT SUTIRSS2BF R, OF ga
necessary, under application _of heat. Exanples of the
fingr gasitacke se terminpd bacBlE mathedas predprabdy 20
al um na, titaniumoxide, bariumtitanate, nagnesi um
mi2gfgnat 600 caflg.umtitanate, strontiumtitanate, iron

oxi de, copper oxide, zinc oxide, tin oxide , silica

sand, Y afbbdht Wl {BStBNdEnal 4 Bl Pverhidled to the
chrom um oxi de, cerium oxide , colcothar, antinony

toner is preferably 0.1% by mass to 5% by mass, and more
preferably 0.3% by mass to 3% by mass.

As the external additive, resin fine particles may
also be added. Examples thereof include polystyrene
obtained by soap-free emulsification polymerization,
suspension polymerization, or dispersion polymerization;
copolymers of methacrylic acid ester or acrylic acid ester;
polycondensates of silicone, benzoguanamine, nylon or the
like; and p(_)_.lymer'p'art_icles obtai_ned from thermosetting
resins. Use of such resin fine partiéies in combination
makes it possible to enhance the chargeability of the
resulting toner and to reduce the amount of inversely
charged toner, thereby reducing background smear. The
amount of the resin fine particles added to the toner is

preferably 0.01% by mass to 5% by mass, and more

preferably 0.1% by mass to 2% by mass.
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trioxide , magnesium oxide , zirconiumoxide , barium
sul fate, barium carbonate , cal cium carbonate ,

waRdiooeri7car bi de , and silicon nitride . O theCEH#2009/061436

silica and titaniumdi oxide are particularly

preferre anpl.es e, silicone oil include
diﬁt?ﬂ?ngFE?&gﬁéogiﬁ?ehﬁPﬂélphenyl silicone oil

chl orophenyl silicone_oil, methyl hydrogen silicone

oi |, aA§/R-temarirredyictienraedinod.f copviedtt Lopplilyi kpown
silicone oil, polyether-nodified silicone oil, ,
wletdivd s rzth fhedisé d ) carvdh aid ke don gopullvedisaki@one
oil, epoxy nodifie d silicone oil, epoxy -polyether-

ﬁ%ilfd&dp%hgingeilﬁzﬂiqn mheRflod, Bk éd Bt R IGPEFe Aklion
nmodi t 1 d

car boxyl - ed silicone oil, nmercapto-nodifie

silicone oil, acryl or t hacryl - di fi ilicone
et E Tt dasaiiA L ranB 12 bt gl | dghaegms hghe
average primary particle djianeter of the inorganic
disre pathiliteof shereeleaving agent andoocokesantd nore
preferably 3 nmt o 70 nm Wen the average primary

Pes duelt ev i yarnei érb r ¢a dnsd lert dbidit i ofnm 4 beriaky,gani c
fine particles are enbedded in the toner, and the

o i _ . . ti i B
o L A3 e PR AU LR SN e BREm e thod
than 100 n t he SIf(r)fy%%e of an electrostatic inmage

BESR TRISTEALY P

In the kneading-pulverization method, for instance,
toner materials are melt kneaded, the resultingbproduct 18
subjected to pulverization and classification so as to
produce toner base particles for the toner.

In the melt kneading, the toner materials are mixed,
and the resulting mixture is charged into a melt-kneader
so as to be melt-kneaded. As the melt-kneader, for
example, a uniaxial- orvb_iaxial-c,ons_vecuti.ve kneader or a
batch-type kneéder using a roll mili can be employed. For
example, KTK type biaxial extruder maﬁufactured by
KOBE STEEL., LTD.; a TEM type biaxial extruder
manufactured by TOSHIBA MACHINE CO., LTD.; a biaxial
extruder manufactured by KCK; a PéM type biaxial
extruder manufactured by IKEGAI, LTD.; and a co-kneader

manufactured by BUSS are preferably used. It is
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be unevenly danmaged with the organic fine particles .
As the external additive, an inorganic fine particle

wa@edoaottydr ophobi zed i norganic fine particl e CREI/R00E®1436

d in conbination. In this case the average particle

hyaFen bt B PR L Ea RRs BE1Be R s rmor e

preferably 5nmt o 70 nm It is preferable that the
aBR&PPIaAtai eondif ks Whsder nerkre akgpgss odfthegngdarular
fine particles of which the average particle di aneter
ohapnsnef yheabindleasrtbiah dever bedp dyidi oahbhi tked i s

20 nmor smaller and at | east one type of inorganic

fn'e‘l% Raleld &l %%Be&%rttd&l ?sdé&‘ﬁ?&?éd'fei%Qﬂﬁ‘gorto the

l'arger. The specific surface area of the inorganic

fIH ylartlcle de.&;g‘ﬁg] rherﬁb(?% BET . rrngght Q é&tilre;g:rably

addltlve added t o the toner is preferably 0. 1%y nass
med tshaieyn digsg teann emdital 5 é¢ cpaknly logdw by harshe o

3% by mass. As the external additive, r esin fine
paftietires pon tal oot des idelad ol Exabprash A herlacfakagleudecurs.
pol ystyrene obtai ned by soap -free enul sification

ﬁq{sé(ﬁefﬁé%'e%‘ -k AYSREN Q'érﬁ’gldg'%ru'r%aié%ucq{ lower than

perS| on polyneri zation; pol yners of nethacrylic

5 i SR BT S50 oG SERt £

In the pulverization, the kneaded product obtained
in the kneading is pulverized. Specifically, in the
pulverization, it is preferable that the obtained kneaded
product be coarsely crushed and then finely pulverized.
Preferred examples of the pulverizing method include a
method in which a kneaded product is made collide with a
collision plate in a jet stream, a method in which particles
are made collided with each other, and a method in which a
kneaded product is pulverized in a gap between a
mechanically rotating roller and a stirrer.

In the classification, the pulverized product
obtained in the pulverization is classified so that the
particles have predetermined particle diameters. The

classification can be effected by removing fine particles
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i ke ; and polynmer particles obtained from
thernosetting resins. Use of such resin fine particles

WO po10oesTnat i on nakes it possible t o enhance RPEEIP2009/061436
chargeability of the resulting toner and t o reduce

t he amgunt of i nyersel har ged foner, thereb .
PRI 18 batRar Bl o hualORen: ARt ter Phet s frifugal
fine particles added t o the toner is preferably
LPaYPYOfiass t o 5% by nass, and nore preferably 0. 1%
by mass t o 2% by mass . (Toner Production Method) As a
toner RV hducthenpnrvieedzacoow eanhidookd $ yifitnatio ned heds
can be used, such as kneadi ng-pul veri zati on met hod,

AR 7R t RE FBRIPO: 2 SR dhic@Ni SUERENS QA B5 Aad,
and ‘spray granul ation nmethod. In terns of the

di spersibility of .the releasing agent and, col orant
Pdges ety kg al, [k < P BT ARNGY JoBR TnkAge Bpd ticles
kneadi ng- pul veri zati gn net hod and pol ynmeri zati on

heving Bredsierarbme¢ paplisleddipmeners.

kneadi ng- pul veri zati on nethod, for instance , toner

mat er i Sheb $¢ @uewltiyk nanderte rinel mekdittivegi praabdied e the
subjected t o pulverization and classification so as

fioh &F WHEE § LPEIc1R3SE PH kEheT bAlsd Ao d IRY exk r{nt?ﬁ

melt kneadi'ng, the toner materials are m xed, and the

a{&ﬁi‘Hv'e”%r”e‘ )%Pégdlgnﬁhg{ﬂ%%d q}sqnag rgeklgf)bgﬁagv rereby the

external additive is pulverized so that surfaces of the
toner base particles are coated with it. At this time, 1t is
important that the external additive such as inorganic
particles or resin fine particles be uniformly and firmly
secured to the toner base particles in order to ensure
durability.

As the polymerization method, any of conventionally
known methods, such as dissolution suspension method,
suspension polymerization method, and emulsification
aggregation method, can be employed, and the method is
not particularly limited. The following explains details of
an example of production method for a toner composed of
resin particles (C), as one embodiment of the toner of the

present invention described above.
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so as t o be nelt-kneaded. As the nelt-kneader, for
exanple , a uniaxial- or biaxial-consecutive kneader

w@eola/o0barch-t ype kne ader using a roll m il caPCh#P2009/061436
enpl oyed. For exanple, KTK type bi axi al extruder

manufa ured by, KGBE, STEEL LTD.: a TEM I
extrud &Fﬁk?%&?% ’Ttgﬁltéﬂ’%d—‘ﬂlﬁ@(tﬁ&)

bi axi al ext uder manuf actured by KCK; a PCMtype
paakicle se@ Uees sranbf acttureet wie |t|k@c§A|surLf1irgeSaﬁé Lesin
co- kneader manufacture d by BUSS are preferably use d.

partiglesf €B) etk d kata et sl thekre sknepdet scles (A¢dcamtigining
appropriate conditions where no breakage of the

. m&gfll%rsﬁlh@h)’l%r‘)fa EBatPhBIEly E£F) R6G4¥aSning the first

Specitically, the nelt-kneadi ng tenperature I'S

B HIRIE] osi Dok et Behobe RRAAReRgL EHpEr AT G DY the

much hi gher than the s enin p0|nt ext ensi ve
fedilewiing mepthadsr éb)na&el oerue likpen t he

nel t - kneadi ng tenperature is rruch | ower than the
s@dht enimgthoidnin whikhy ameagie o s pbiyp el sizat (WiY.ofl nesin
the pul verization, the kneaded product obtained in the

;]Eﬁ?fii(ﬁ%s' @Ap%dlﬁfé?ﬁug%f erag%é r%égllny( Y4 Ae[a second

veri zation I's pr e that t eobtalne

Ieee QT SH b et schy cuuahedond i L1l eroion
rrﬁtql?lol?i Itﬂcélrlé%%]a(herelnafter referred to as “(01)”), or [a
precursor of the second resin (b) or an organic solvent
solution and/or dispersion liquid thereof] (hereinafter,
referred to as “(02)”) are mixed, so that (O1) or (02) is
dispersed in(W), to thereby forming, in the aqueous
dispersion (W), resin particles (B) containing the second
resin (b). In this case, the resin particles (A) or the
coating layer (P) are/is secured on surfaces of the resin
particles (B) at the same time as the granulation of the
resin particles (B) to yield an aqueous dispersion (X) of
the resin particles (C), followed by removal of the aqueous
medium from the aqueous dispersion (X).

(I1): A method in which surfaces of resin particles

(B) containing a resin (b), which has been prepared

beforehand, are coated with a coating agent (W’)
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met hod in which a kneaded product is nmade collide wth

a collision plate in a jet stream a nethod in which
w@arviel7es are made collided with each ot her, BeETJIR2009/061436

met hod in which a kneaded product is pulverized in a

gaﬁ bet ween %ﬁ”e hanLcakli r tatHﬂg roléer.and a .
QRFALPINE A IHESE TR (8t (AP TG hE TR GBAID BT HF Phuct
obtaine d in the pulverization is classified so that
pacticles Cds hbuwetlpregeser ilhe appldng @gent apaveps. any
The classification can be effected by renoving fine
foarhi shebusisnbiq did aaxdrgdled; fuepicd gnehe esiacgveticles
or a centrifugal separator. Wen the pulverization and
@R 63l uilth GOPPLELFdor! (12)DU} (R 26 PERGHA! (a) so
e r t o

I's” classi by an a ow centrifugal force

roduce toner g\particle,s havin redet erm ned .
E5r01 Erach Tibhare) Riaots Jindey Wik oyt Fhe first resin
additive is added t o the toner base particles. The
ner Thae o e pretigies () adeid imayabe nexin mawticles
stirred using a m xer, whereby the external additive

p BoQulces) baednsalsificasus hagggrelgationt anethbdser

particles are coated with it. A_t_thistima, it is _
%H??é&?i‘étfmtm%%o%t 65 N&h ?‘S’PhEW réli‘ﬁ?t?é | B 32814 ©
articles or resin fi'ne par?rlc es be uni ornPy an

’ghr@nmg P.z%(ilérSldetthgdtigeﬁto%nggr??cs&lg?f; ilﬂnel%eidr.] O oT t
instance, the following methods are exemplified: a method
of dispersing preliminarily produced resin particles (B) or
a dispersion of (B) in an aqueous dispersion liquid (W) of
resin particles (A) containing the first resin (a); and a
method of spraying the resin particles (B) with a solution
liquid of (a) as a coating agent. Of these methods, th;e
production method (I) is preferably employed.

It is more preferable that the resin particles (C) be
obtained by the following production method, in terms that
the resulting resin particles will have uniform particle
size. When the aqueous dispersion liquid (W) of the resin
particles (A) and (O1) [the second resin (b) or an organic
solvent solution and/or dispersion liquid thereof] or (02) [a
precursor (b0) of the second resin (b) or an organic solvent

solution and/or dispersion liquid thereof] so that (O1) or
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durability. As the polynerization nethod, any of
conventionally known nethods, such as dissol ution

W@ EpemsTon nmet hod, suspensi on pol yneri zati on PEL/e99/061436
and enul sification aggregation nethod, can be

d the. net.hod i t ti Larly limt
8D P4 Ran PG SIS kPR ERIAR Bl 6P o
roduction nethod faqr_a toner conposed of resin .
e s pArtickes (B eandaineng hesecandaesin (b the

pre sent invention described above .As descri bed

POOME p atité cl o9 €A )carpanad b dseribe dpat ithleesug€icbaof the
such a structure that surfaces of resin particles (B)

. . . e . ar: .
lra%%xﬁﬁ?lg)%‘i’gﬂ%*(g))gﬁvﬁgﬂ%‘%&e?r‘(‘é%e(ﬂlfé’%ﬁ'tﬁ'dlgc@?iéééénce

contalning the Ti1rst

ST Fhi AR ELLRRL BTk, BRI hPERBIATYS: B

Amet hod in which an aqueous dispersion (W of resin,
Trsi elastichy s ddit 4onspditaun ugtdersApp lidatdea pd high
second resin (b) or an organic solvent solution and/ or

shepeispgofoddeui Wibkridoid, {herpanaidler dineietéed df dhe
as "(OIl)") , or [a precursor of the second resin (b)

£ A T DAL ity TS e
are

RO%S{. eég;,eg th(l*,]a%’t&%,] l{thigroggxgé Igsf %gﬁ)lgrpsfxdtiic%w’
diameters. Therefore, the resin particles (A) preferably
have, for example, the following physical properties: the
particles have a strength so as not to be split up by
shearing force applied at temperatures when dispersed;
the particles are hardly dissolved and/or swollen in water;
and the particles are hardly dissolved in the resin (b) or an
organic solvent solution and/or dispersion liquid thereof,
or (b0) [a precursor of the resin (b) or an organic solvent
solution and/or dispersion liquid thereof].

In the meantime, the colorant, releasing agent and
modified layered inorganic mineral, which are toner
components, are incorporated into the resin particles (B).
Therefore, before mixing of (W) and (0O) (O1 or O2), these
toner components are preliminarily dispersed in the

solution of (O). The charge controlling agent may be
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di spersion (W , resin particles (B) containing the
second resin (b) . Inthis case, the resin particle s

W@ 20100017the coating |ayer (P) are/is secured oPCT/JP2009/061436
surfaces of the resin particles (B) at the sane tine

{es P afa BB B Zher 8 pASLIGI B (BICoF Srietmp [ fod ded

s (©., followed by renoval of the aqueous nedium from
therequeous Wikgritdoshagee qanyrollipghagent which
surfaces of resin particles (B) containing a resin (b)
1n ot i£br heed bidesr preto ai edsbéi op ebhaed, inrth e catletiont bf
a coating agent (W)containing a first resin (a) ,

(;dg?.r ey Y P4 PH alresd gom%hg&saéglﬁ -islélxwfﬁao;pys%dded

e coating agent nmay be any formsuch as i1 quid an

olid, further, the sin,panticles (B) are co .
s Gheneto pibdarssteia) Fe e Baa; pftd ety 3 §he rgsin
react with Sa‘) so as t o be secured with the first
pasticles) (C)The resin particles (B) used may be resin
particles produced by emul sification aggre gation

met hodFato Ul verp @pd p oot 1ned foddre Aucanyg ohkeeffect of resin
production nethod. The coating nethod is not

;ﬁ%% i;)cglélsa(A)( lléfﬂ%ﬁﬁses': &ég%ﬁﬁg&%%ﬁeiﬁ%h‘%ﬁrnSr a

ods are’ exenp : ( di spersing
E st vie Siinl B1SPR T BolEsREmA o CABrBFF T AP Gyto
of resin particles (A) containing the first resin (a)

10 suirably adjust the molecular weight and a sp value
(calculation of sp value, calculated based on the method
described in “Polymer Engineering and Science, February”,
1974, VoL. 14, No. 2, pp-147-154), the crystallinity,
molecular weight at its crosslinking point and the like of

15 the resin (a).

The number average molecular weight of the resin
(a) (measured by Gel Permeation Chromatography,
hereinbelow, occasionally abbreviated as “Mn”) is
preferably 100 to 5,000,000, still more preferably 200 to

20 5,000,000, and particularly preferably 500 to 500,000; the
sp value is preferably 7 to 18, and more’preferably 8 to 14;
the melting point of the resin (a) (measured by DSC as

described above) is preferably 50°C or higher, and still

more preferably 80°C to 200°C.

85



10

15

20

met hod of spraying the resin particles (B) with a
solution liquid of (a) as a coating agent. O these

woredibools79¢ t he production nethod (1) is preferedil/yP2009/061436
enployed. It is nore preferable that the resin

et hod 1116 B4R UL ABE e eahperdy WEbi Gl iap Eitie g ¥hin

will have uniformparticle size . Wen the aqueous
@)s plerognoth pi per e peptiye (fepaadiple sgecpaiformityngf
(A ) [the second resin (b) or an organic sol vent

sl it ipane tdedé or( @) ,spemsd en flosua blitiber dofdt or (COR) [a
precursor (b q) of the second resin (b) or an organic

Mi‘é%‘&tnts‘éltg?*ia%;é) 3pdhe1itd sSPRASLAR; ! 4 U & PheROfdy 9F the

that (A ) ( I's dispersed i n the aqueous

di , L\ T ¢ . £ B
SHL AT LRE ol Hrahet Aty 5O e HebaPy Fr et es

(A) are made adsorbed on the surfaces of the resin
peefarally (B)°C h&EYy, smed ama 1 g whanla pegdpeabdnce2°C

of the resin particle s (C and making it difficult

fool7 34, r e@ile patheé CTgsis( Hwierothpln ta vpmupmeeature
application of high shearing force . Wth this, the

églglr Vlio 1 Y AR €he Qﬁtutet@uéei%isqnoﬂrigbfélr%ﬁn(g prep%red,

erge on a consta value, making it possible t
e

SRR 0 HRL R B B A BT B et uced,
for exanple , the follow ng thsi cal properties : the

1wl tdnas inagered ycttomtof eéfedt wdte nhaneingithe mayicle

size uniformity. The Tg of the resin particles (A)
containing the resin (a) and Tg of the coating layer (P)
containing the resin (a) is, for the same reason, preferably
20°C to 200°C, more preferably 30°C to 100°C, and
particularly preferably 40°C to 85°C. Note that in the
present invention, Tg is a value determined from the DSC
measurement or flow tester measurement (when it is
impossible to measure Tg by DSC) as described above.

The resin (a) is, as described above, selected from
conventionally known resins, however, when the glass
transition temperature (Tg) of the resin (a) is adjusted, it
can be easily adjusted by changing the molecular weight of
the resin (a) and/or composition of monomer(s)

constituting the resin (a). The molecular weight of the
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shearing force applied at tenperatures when dispersed,
the particles are hardly dissolved and/or swollen in

wowiiend17and the particles are hardly di ssol vedPCTIIR2069/061436
resin (b) or an organic solvent solution and/or

di spersian,|iquid.thergof r a Rrecu sor.o
Ry 631 i) B8P ak Tof B8 e leslam e Fobhanhigher the
di spersion liquid thereof] . In the neantine , the
tegnpeastunepesomysadgaay hedadbupteddy A dmewn method,
i norganic mneral, which are toner conponents, are
forcoxpaipled whea the resim (paris gadymByizedhkyef ore
, before mxing of (W and (O (A or 02) , these

dP0ES s ST RBAMES 0 B € i ReChloTy A tiha dlé SRS &th d péReester
solution of (O . The chargée controlling agent “may

bei.ncorporated in the resin.particles or

s g BT b LAl efefaf A R, 18 eh Thgtmonomer used
controlling agent _is incorporated thereinto, it is
igi epemzplifinds heWohpa tbe Bestm)(a) vparleeahaedeby
controlled agent is externally added thereto, it is
chd e nald atieddeld kaf weén yllorewin oadgisthmemsiof the amount
particles (C) . Fromthe perspective of reducing the

cgifmglgf&n?érfzeasﬂi'&rpﬁlﬂﬁﬁér (A d hel 280 HSSPbFEd s:¥ent, and

ed I1n water or a solvent used I n dispersion
treatment, it .is preferagble t o, suitably adjust the
CRUPLA P S SHE O d5ThRPEE TS BRL e P
val ue, cal cul ated based on_the nethod
10 concentration, are exemplified.

In the aqueous dispersion liquid (W) of the resin
particles (A), among from the after-mentioned organic
solvents (u) except for water, an organic solvent miscible
with water (acetone, methylethylketone, etc.) may be

15 contained. The type and the amount of the organic
solvent to be used on this occasion may be arbitrarily
determined, as long as it d‘oes, not cause aggregation of
resin particles (A), does nof .dissolve resin particles (A)
and does not prevent granulation of resin particles (A),

20 preferred is an organic solvent that will not remain in
resin particles (C) after dried when it is used with water in

an amount of 40% by mass or less.
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describe d in "Polynmer Engineering and Sci ence ,
February", 1974, VoL. 14, No. 2, pp -147- 154) , the

w@eoisoed7ré ni ty, nol ecul ar wei ght at its crosslPCRIRG09/061436

poi nt and the like of the resin (a) . The nunber

ver [ f resin g .
Gel pottEB ot Err et S8 %ahit %hgr%zt‘h"o b BErao 1 uia
((; §a3| onal |y abbrevi atgg i's preferabl y. 100 t

obaesdoopagticlesd pset%tr @tﬂr)ﬁIQGéatf p Boppied

000, and particularly preferably 500 t o 500, 000; the
Bpweat e, thepfailemaly mMetho di8[1dn 18] eaps efarmpllyfitd:
t o 14; the nelting point of the resin (a) (neasured

by DSC[9} 14Pehle! Padoabpahy] ggﬁﬁeraamtﬁgﬁ P8 which
hi gher, still nore prefera yBOCt 0 200 C. T

%ﬂ?}?ﬁtﬂ#&aﬂé'r%%%@m Fesbr e i Adegrab A Fi%'ttwtly’rafzed by

resin particles (O , povvder f | owabi | i ty, heat
aembtlamngttmagee@@ﬁmm&wc ah® sahpensipBss
property of the resin particles (C , is preferably
POy in ex ik 160, nehen Iz €f &1 eiloly poligheei2Qtionpnded
particularly preferably 52Ct o 75C. When the Tg is

ﬂ;@l"fﬁ:é 34 t30nCHPEd pﬁ’éﬁsﬁi?'ﬁ%’lﬁﬁmé@?ﬁaﬂ‘& a4 ctly

esin dispersion is prepared oot of prevntlng
Seahescence d o spuane Lo aduced. oSl 0 0l ()
[2] in the case of polyaddition or condensation resin, such
as polyester resin, a method in which a precursor
(monomer, oligomer, etc.) or its organic solvent solution
and/or dispersion liquid is dispersed in an aqueous medium,
if necessary, in the present of a proper dispersant, and
then heated, and a curing agent is added thereto for curing,
to thereby produce an aqueous dispersion of resin particles
(A); [3] in.the case of polyaddition or condensation resin,
such as polyeetef resin, a method in whtch an aﬁpropriate
emulsifier is dissolved in a pt'ecursor (monomer, oligomer,
etc.) or its organic solvent solution and/or dispersion
liguid (which is preferably i‘n the form of a liquid, and may
be liquidized by heating) and water is added so as to be
emulsified by emulsification of phase reversal, and then a

curing agent or the like is added thereto, to thereby
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size uniformty. The Tg of the resin particles (A
containing the resin (a) and Tg of the coating |ayer

w@ Rooarirai ning the resin (a) is, for the sanePCEHIR009/061436
preferably 20 Ct o 200 C, nore preferably 30 Ct o

100,C, and particul a refera 40 C t C. t
¢ R s AR RAMAEHE Wakndi sl Stgfe et Rarfic1ss (AF! ta1 2
determned fromthe DSC rreasurerrent or flow tester
@rEn® giglern iresia Fiipedsiia e on epsliteirg rbly
DSC) as descri bed above . The resin (a) is, as

pespaireddbgbavpoly fed Eictsad ofor @ﬁh@mwﬁn(éﬂyad)f ya ddhintiio n
resins, however, when the glass transition tenperature

6J@mcéfrlgla§15ﬁs'ﬁ %)o %n?ﬁngulzéﬁfméltlz%}o%e ﬁ@ﬁgflﬂidition,

ad]” usted by changi ar wei ght df

(a) and/ or osition o
23 iamiot e R atas nqoalycorﬁ@%nﬁa‘%éem Haydghmpfoyed.
theresin (a) (the gre ater_ the nolecular weight, the
Fhgheam éieap phirey 4oubee eebmaorizatipe nepesien dgsaibed
known net hod, for exanple, when the resin (a) is

mwma?fz&ﬂ)bbs pudeesdized ugdalg anmddkenpehyly aldtartdon
rsin and pol yester resin, adjustnent of the addition

tr & ¥ ép%1w Hf@gri Xﬁfﬁbwé&%y\@iﬁgsﬁﬁﬁatlon to

Sin IS rnze I n react’ on

resi.n, i ment nount
%h%r TSR BANGTELSBr arnfgr?&il AT dn ayaner ignghe
adj ustments of reaction tenperature and reaction
presence of an appropriate dispersant; [5] in which a resin

which has been preliminarily prepared by a polymerization
reaction is dissolved in an organic solvent to prepare a
resin solution, and the resin solution is sprayed to obtain
resin particles, and then the resin particles is dispersed in
water in an appropriate dispersant; [6] a method in which
a resin which has been preliminarily prepared by a
polymerization reaction is dissolved in an;organic_ solvent
to prepare a res-in solution, a poof solvent is added to the
resin solution or a resin which has been prebliminarily
prepared by a polymerization reaction is heated and
dissolved in an organic solvent to prepare a resin solution,
and the resin solution is cooled to precipitate resin
particles, subsequently, the organic solvent is removed to

yield resin particles, and the resin particles are dispersed
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concentration, are exenplified. In the aqueous
di spersion liquid (W of the resin particles (A

W@ eangof7rom t he after-nenti oned organi ¢ sol veneGI/§Rep09/061436
except for water, an organic solvent mscible with

na t , et hyl ketone, elc. )
PENTArGE0E ERE piTLOERE Y b o5 e B¥g8feene (7] 2
solvent t o be used. op thjs occasion may bhe

B Q‘Sar% WS&Bt@?wheE,aSa e|eéhgr&§1mtmc?ofé33’n6reeaa§él by a
aggre gation of resin particle s (A , does not

plo kpmlemd zadion peatiode 15 (Apsabdedomn samair garversolvent
granul ation of resin particles (A , preferred is an

¥ AU Fa B0/ 9RE i hhab 1M 1dn Neh e 8BBIA MU BV is dispersed
particles (C) after drie d when it is used with water .
L) B ATREBL O SOV BY { HBPR 0P r b £330 UOS s Uy L1S0 &SI Hate
l(a) P ine a&ueo%s di sper Si GrP T} aw d (Q\f of FRRIRP
(farti cles (A is _not particularly |imted, however,

WP ebs A Bh A At ®r gani¢ $olyendy &s seanpvierd dgom jthe

in the case of vinyl resin, a nethod in which nononer
1 ess whteioh @ p ra dsi @t biynh enettiarg alr dapgrpskyniecatednbyamd [8] a
pol ymeri zation reaction such as suspension

RHB !az%:bi’ﬁaw%mé!hshfaisCEEieQPplQ‘é'lYﬂﬁ&xiaZxﬁ‘l&ol?reﬁ'ﬁ‘i‘-@d by a
pol ynmeri zation or dispersion polynerization 0

S P B AU T BREF B R A S0 e
tcoorrl)ci%ri)sglt'ei! Oan rre%Siinn’sofllljgihon, an appropriate emulsifier is
dissolved in the resin solution, and water is added to the
resin solution to subject it to phase reversal of
emulsification.

In the methods [1] to [8] described above, as the
emulsifier or dispersant to be used in combination, a
conventionally known surfactant (s), a water-soluble
polymer (t) or the like can be used. As an aid for the
emulsification or dispersion treatment, an organic solvent
(u), a plasticizer (V) or the like can be additionally used.

Examples of the surfactant (s) include an anionic
surfactant (s-1), a cationic surfactant (s-2), an amphoteric
surfactant (s-3) and a nonionic surfactant (s-4) are

exemplified. The surfactant (s) may be a mixture of two

or more different types of surfactants. Specific examples
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as polyester resin, a method in which a precursor
(nonomer, oligoner, etc.) or its organic sol vent

w@0100016m and/ or di spersion liquid is di sperseRCT/iP2a09/061436
aqueous nedium if necessary, in the present of a

di t dt heat ed, . . i t
PEPREaeh - EREFERY (o Men, 1REs O raRSE UFES, Py it AR BE
aqueous dispersion of resin particles (A) ; éﬁi in the
BaﬁenéwalyaaammoTnabd'@m%&;ﬁvb}n NesiZzf03y284881,

pol yester resin, a nmethod in which an appropriate
leei dsé § itdre issirdlazsainaddiens caibedcbedow.( nononer,
oligoner, etc.) or its organic solvent solution and/or

di sper gi0 I O [ [ rapl Vo -far :
a Tiqud Pghdg%gn%gglﬁgi%iagfetgt%yﬁﬁe%ﬂE%%‘pzlnédg\ﬁaq}igér 1ts

I s, ,added. so as 0 emul sified by.enmul sificatjon of
YHec ¥ EXrtie BRIt aAa E HEh CA T RGP HG CHSHE 1 PO 4 TRE | s
adde d thereto, t o therebyproduce an aqueous_. ]

i Hparisi apidfsaldsimhpaphiogiigsacny saltq)om thet hidee iig used.
which a resin which has been prelimnarily prepared by

a pol yAwr that c@nbbggdic¢c aicidaoy fs addtf iaosaturated or
pol yneri zation, - ring-openi ng pol yneri zati on,

P £ ) " —
ﬁg%?ﬁgq‘i{'a 'e‘?i”fag{.??%éﬁi‘ HAPE %‘t'ooﬁtz g&%ﬁg?ﬁ%%ﬁ‘é'd&nlts |

e enpl oye e sane applie s
| ynerization reaction desribe d hereinafter.) is .

finerr B8 nefdy a ot B TPt B o A BFI] eid.
air type pulverizer, followed by classification t o,
laptriicnaeed i nopurigtdiceacidndpahehitdesperdeds teanig @cidn
z;rh:chidic acid, behenic acid, oleic acid, linoleic acid, and
ricinoleic acid; and mixtures of higher fatty acids obtained
by saponification of coconut oil, palm kernel oil, rice bran
oil, and beef tallow. Examples of the salt of carboxylic
acid include sodium salts, potassium salts, amine salts,
ammonium salts, quaternary ammonium salts and alkanol
amine salts (such as monoethanolamine salt,
dimethanolamine salt, and triethanolamine salt) of these
carboxylic acids.

As the sulfate ester salt, it is possible to use higher
alcohol sulfate ester salts (sulfate ester salts of aliphatic
alcohols having 8 to 18 carbon atoms), higher alkyl ether

sulfate ester salts (sulfate ester salts of EO or PO 1 to 10

mol adducts of aliphatic alcohols having 8 to 18 carbon
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presence of an appropriate dispersant; [5] in which a

resin which has been prelimnarily prep ared by a
w@oliymer77zat i on reaction is dissolved in an orPeriIR2009/061436

solvent t o prepare a resin solution, and the resin

spl ut on_ i prayeqd t obtain resin particles, d

o Ona AR OLREs (p i s oBr R e B,
apfropriate di sper sant; [6% a nethod in which a resin
sl et 1Rgs nisdair o ainsa ar atgdpe dposrensppurated wax
pol yneri zation reaction is dissolved in an organic
Isavvagt 12 to @@ rarh ¢n retso m ssebus § am, be peartredived),
is added t o the resin solution or a resin which has

PRSP £l d aﬁﬂa@t&y ¥ cPd GPHE I (Wh 2 P ABLIt23 W by
reaction i s heated and dissolved in an organic solvent

t rrepare a resi ol ut.ion, .gangd the resin sglutiqgn

s quftaliPuh dp (it Ped ke B A" the pinkeg fo %V dei¥on
subseguently, the organic solvent is renoved t o Beld
atems) paf dpwaws algabalhthaging parbea agome 1 to 8) ester
di spersedin water in the presence of an appropriate
b spetsant ,né¢utralimidoc red reasifa teld obe fias (ekich are
prelimnarily prep ared by a polynerization reaction

d 15t £ 78@ VE L U 1Ta3Pn @’ FREHiq BAWEY 112 RoPISRA £hén" £6b M s).

solution, the resinsolution iIs dispersed in an
SPERCHE AR ARl § S Ebha B eL8Penf YR HElSE Frtpesium
the resulting product by heating or depressurization;

10 %ﬁrﬂdS[,samanmsﬁg‘@s,aamqmmncha b Buartegmed TRiammepium
prep ared by a
salts and alkanol amine salts (such as monoethanolamine
salt, dimethanolamine salt, and triethanolamine salt) of
these carboxylic acids.

Examples of the higher alcohol sulfate ester salt are

15 octyl alcohol sulfate ester salts, decyl alcohol sulfate ester
salts, lauryl alcohol sulfate ester salts, stearyl alcohol
sulfate ester salts, sulfate ester salts of alcohols (e.g.
ALFOL 1214 produced by CONDEA) synthesized by using a
Ziegler catalyst and sulfate ester salts of alcohols (e.g.

20 DOBANOL 23, 25 and 45; and DIADOL 115, 115H and 135:
produced by Mitsubishi Petrochemical; TRIDECANOL:
produced by Kyowa Hakko Kogyo; and OXOCOL 1213, 1215

and 1415: produced by Nissan Chemical Industries)

synthesized by the oxo process, etc.
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pol yneri zation reaction is dissolved in an organic

solvent t o prepare a resin solution, an appropriate
werubsdf77er i s dissolved in the resin sol uti onPCEMR009/061436

water is added t o the resin solutiont o subject it t

h | of | spfi t.ign. ln,t t hod I
Do PRt Prodnrigs el thes Rigdinli ofRgF ¥iifdte
di spersant t o _be used_ in conbinagtion, a
esdeventlbnare lapgwd aleohel B0 28)111,01@9\)6{1éﬂ—u‘3§0596f@t9

pol yner (t) or the |ike can be used. As an aid for the
etielrskhiltatdwd octyl apeohiodnEQ €3t aenle s)an dawahisulfate
solvent (u) , a plasticizer (V) or the |like can be

Addit kqnad ﬁtE?’edEx@iﬁ?gggsont teh§|u5w£§§8t Mt ak®) salts of

I nclude an anionic sur tant (s -1 ), a cationic

surfact an s- 2) ,,an anphoteric,surfactant (s -3) .
5 SIS 3Ehont smstompiLepaAY S o1k OLPES afdnind See 1o,

surfactant (s) may be a m xture of two or nore

hii¢f tablaw: ypuston tallpacead $he Blewi f iTpesilisl examples

the surfactant (s) are those described in Jap anese
ofat leats vidal tiedb fa 0ty Led id eOpen PP sAltbhlof 200 d2848Db utyl
1, besides the surfactants described bel ow. As the

oal@iaqréi,grbﬁwfi &}(ﬂ:gﬁ%’léﬁeiaﬁd 8¢ ?gﬁ\él.i CSﬁJ%i(ﬁfPé eixtaztgl?les of

sal t, ate s salt of carboxynet ated pr ct,

o §orRe S incar B AEERIO0NE G itd par B HAD 4 A8 ehe
Lo lﬁﬁggrated or

As the salts of carboxymethylated products, there
may be used salts of carboxymethylated products of
aliphatic alcohols (C 8-16) carbon atoms, and salts of
carboxymethylated products of aliphatic alcohol (C

15 8-16)-EO and/or -PO (1 to 10 moles) adducts.

Specific examples of the salts of carboxymethylated
products of aliphatic alcohols are carboxymethylated octyl
alcohol sodium salt, carboxymethylated lauryl alcohol
sodium salt, carboxymethylated DOBANOL 23 sodium salt,

20 carboxymethylated TRIDECANOL sodium salt, etc.

Specific examples of the salts of carboxymethylated

products of aliphatic alcohol EO (1 to 10 moles) adduct are

carboxymethylated octyl alcohol-EO (3 moles) adduct

sodium salt, carboxymethylated lauryl alcohol-EO (4
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unsaturated fatty acid having 8 t o 22 carbon atons or

its salt can be used. Exanples thereof include capric
w@eoid/ool7auri c acid nmyristic acid palmtic aci dPGT/#009061436

acid, arachidic acid, behenic acid, oleic acid,

linoleicyacid, and ricingleic acid: and m xtures ;of

feghar o RytaatRtubh df e 89 CAbbaRPRREb P RTR

coconut oil, palmkernel oil, rice bran qil, and beef

tradiesie n e Q) I@PI?ﬁS adducstsedinaxpald, aticd

i ncl ude sodium salts, potassiumsalts, am ne salts,

ammoni um salts, quaternary ammonium salts and al kano

am ne sAlst shéssghfoasi oraredt Sahd ,achBeesaldy be used
di met hanol am ne salt, and triethanol am ne salt) of

40EpR EREDRELLG AR ci S atBE, SlihdyThen PRERRISALL . | !

0SSl use gher al co ester salts
(sul fate ester salts al i phatic al,cohol s having 8 t
s i Berd oty Subfomis SR AedthdiosiaT S st or
salts (sulfate ester salts of EOor PO1t o 10 nol _
cqudledin salfdnphatcid aabihalirsd Heeipan & ttypd8and sulfonic
carbonatons) , sulfated oils (which are obtained by

e Tk etallyssef batidigananaslc Wisat-dbatted ndinlg @bmpounds.
unsaturated wax having 12 t o 50 carbon atons so as t

l?%%?%ﬁ?éjycﬂ} %?%qélléy%%%e% e 1irRGY 261 ]%tg{ t?x;/clude

f ar e obtaine ing unsaturate
SRR eSSBSl g o oo
10 Specific examples of the alkylnaphthalene sulfonic
acid salts are sodium dodecylnaphthalene sulfonate and
the like. Specific examples of the sulfosuccinic acid
diester salts are di-2-ethylhexyl sulfosuccinate sodium
s‘alt and the like. Specific examples of the sulfonic acid
15 salts of aromatic ring-contaihing compounds are mono- or
di-sulfonates of alkylated diphenyl ether, styrenated
phenol sulfonate and the like.
As the phosphate ester salts, there may be used
phosphate esters of higher alcohol EO adduct, and the like.
20 Specific examples of the higher alcohol phosphate ester
salts are disodium monolauryl alcohol phosphate, sodium

dilauryl phosphate, etc. Specific examples of the
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so as t o be neutralized) and sulfated ol efin (which

are obtained by sulfating olefin having 12 t o 18
w@201boo7ae ons) . Specific exanpl es thereof i ncPCHa&P2009/061436

sodium salts, potassiumsalts, am ne salts, anmoni um

Bpb ARSI R A RN I Ph LD A TRk AT Bppgivm
salt, and triet hgnol am n% salt) of the se carboxyl.ic

devdsalenhap EO §p mplemlgaddugtcphnsnhpta: ardithe like.

salt are octyl alcohol sulfate ester salts, decyl
al conoAssthkeatetssnbr ssalfagtamulyt 25 thhok mdy§ die used
ester salts, stearyl alcohol sulfate ester salts,

' I I .
ihtgi ey Smpaplifusl ASotols (orish ShERL ) i

cat.al yst and.su fatte estﬁr salts of alcohols (.e .qg. 1t

AKEP €23 UTSRCEAR s, RS BUASGT A5y AP5ROR fipssa
produced by M tsubishi Petrochenical; TRI DE CANCL: .
oyl s agt adyigna ama kR o0 Rbg e dahy oXxeamtiomgf agersiary
and 14 15 produce d by N ssan Chem cal |ndustries)
ssiyin infee hianeich $\8 tthed Oxeoa pboaecasones ov Bieal fgwa txenplese d
of the higher alkyl ether sulfate ester salts are

4 28t ¥! (AlCoRYtHEQ A oFRHES In SN ES r S ildRE Ce BRY BE h$E { e,

and octyl” al cohdl -EO (3 nol'es) adduct sulfate”ester

580 e G LT 5 5 S 00 L SRR
srlfll%'%si:%?dagidl EO adduct thereof). Specific examples
thereof include lauryltrimethyl ammonium chloride,
didecyldimethyl ammonium chloride, dioctyldimethyl
ammonium brodie, stearyltrimethyl ammonium bromide,
lauryldimethylbenzyl ammonium chloride (benzalkonium
chloride), cetylpyridinium chloride,
polyoxyethylenetrimethyl ammonium chloride, and
stearamide ethyldiethylmethyl ammonium methosulfate.
The amine salt-type surfactants can be obtained by
neutralization of a primary to tertiary amine with an
inorganic acid (e.g. hydrochloric acid, nitric acid, sulfuric
acid, hydriodic acid, phosphoric acid and perchloric acid)
or an organic acid (e.g. acetic acid, formic acid, oxalic acid,

lactic acid, gluconic acid, adipic acid, alkylphosphoric acid

having 2 to 24 carbon atoms, malic acid and citric acid, and
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beef tallow, nutton tallow and the |ike . Specific
exanples of the sulfated fatty acid ester are salts of

wa ez of butyl ol eate , butyl ricinolate apdr/anee09/061436

like . Specific exanples of the sulfated olefin are

EER produced.by Shell) and.the like ., As_the salt
O JERBoRy bR Lo KavnalcRoot bAG, pnif e bt aiip Siry
of carboxynet hyl ated products of, aliphati¢c al cohols (C
ne)s wrbdsda mbvanclade daorgagiicachdxgatihprapeganic
products of aliphatic alcohol (C 8-16) -EO and/or -PO
d¢tid saltd obhéiphaddducigsh e Spaniihies haanmiges 66 4Gecarbon
salts of carboxynethyl ated products of aliphatic
@é&ﬁ%oté.%rﬁigﬁr&oawﬁﬁbglﬁsﬂ 26 1¥lu By LoRGh es0di UM
salt, carboxynethylated |auryl alcohol® sodium'salt,
car boxynet hyl at ed DOBANOL 23 sqdi u al . .
SRS A o Sl TR oR e S P RR R pw gumine, rosin
Speci fic exanpl.es ?f the salts of car boxal/ms(t hyl at ed .
pod@gstanditheiloksyi and dviegherdattyraeidsy (aspds)having
adduct are carboxynet hyl ated octyl al cohol- EO (3
troUés k aabducta toan sy seh ta s cielbmignethy) atedl dleacydcid),
al cohol - EO (4nvl es) adduct sodiumsalt, and

£REPOXVIRLIVIALBY 4 H dfcan?] vED: (5 t#Pkec$3b8dduebms.

sodiumsalt, etc. As the sulfonic acid salts, there

T PR AL bR YRENR S A2 % BSt WUh%eype

0]

surfactant include inorganic acid salts or organic acid
salts of aliphatic amide EO adduct having 4 to 40 carbon
atoms. Examples ofvthe tertiary amine salt type
surfactant include aliphatic amines having 4 to 40 carbon
atoms (e.g. triethylamine, ethyldimethylamine,
N,N,N’,N’-tetramethylethylene diamine), EO (2 moles or
higher moles) adducts of aliphatic amine (C 2- C40),
alicyclic amines having 6 to 40 carbon atoms (e.g._
N-methylpylidine, N‘ﬁethylpyperidine,
N-methylhexamethyleneimine, N-methylmorphorine, and
1,8-diazabicyclo(5,4,0)-7-undecene), nitrogen-containing
heterocyclic aromatic amine having 5 to 30 carbon atoms
(e.g. 4-dimethylaminopylidine, N-methylimidazole, and

4,4’ -pyridyl), and inorganic acid salts or organic acid salts
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sulfonic acid salts, sulfosuccinic acid diester salts,
a-olefin sulfonic aC|d salts and I gepon T type, and

W@ a1heei7co aci d salts of other aromatic ring- coPCHIREGNH61436

compounds. Exanpl es of the al kyl benzene sul fonic acid
%gktstlnclude .sodi um tstof todec | benzene sulfgn ¢

ar S?)’é‘éﬁ‘indné*)?aﬁﬂlc ase LT He ‘r‘k‘i? AEpHI RO stearate,
sul fonic acid salts are sodi um dodecghgapht hal ene

andf ehat paandle led by lddet hgpaept hy lexthpned amine

sul fosuccinic acid diester salts are di- 2-ethyl hexyl
sul f oshacithat e nspHotersel suafik tdhet [(sk8), tBpae ey be
exanpl es of the sulfonic acid salts of aromatic

ﬁ%é‘ ﬁ%”é%@k?% QR Uf‘fﬁeaéﬁl BeerPé %fzféﬂdcr?{‘ahes

ted di eny yrenate enol

onate and the i As the hate r salts,
ShrE g o B AT sadlnns amReteRinsgdactpatng
EO adduct, and the |like . Specific exanple s of the
s Hiearicanedfios a bhoxpreanmpdioderig surfactamscmdna
nmonol auryl al cohol phosphate , sodi um dil auryl
phosphatic tid eSaRa Ehtt eygielaas pHotdwiphoapiateant, and
esters of higher al cohol EO adduct are di sodi um ol eyl

1§g§q2 RL EO (5 nol es) adduct phosphate, and the like .
the cationic surfactant (s- 2) , there nay be used

dait 1 hoe b FAEpaRTe HEPESAIE HER § SN b CBl {
surfactant, there may be used an amino acid type
amphoteric surfactant, a betaine type amphoteric
surfactant and an imidazoline type amphoteric surfactant,
and the like. An amino acid type amphoteric surfactant
has an amino group and a carboxyl group in its molecule.
For example, compounds represented by General Formula
(2) are exemplified.

[R - NH -(CH32)n _-—jCOO]mM . General{For_mu_la (2) -

In General -'Fo-rmula (2), R represerits a. monovalent
hydrocarbon group; n is an integer of 1 or 2; m is an integer
of 1 or 2; and M represents a hydrogen ion, an alkali metal
ion, an alkali earth metal 1on, an ammonium cation, an
amine cation, an alkanolamine cation, eAtc.

Examples of the amphoteric surfactant represented

by General Formula (2) are alkyl (C6 - C40) aminopropionic
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type surfactants can be obtained by a reaction of a
tertiary amne having 3t o 40 carbon atons with a

wQoaneorTal i ze d agent (e .g. nethylchloride  PCT/JP2009/061436
nmet hyl brom de, ethylchloride , benzylchloride, and

al kyl at ed agent such as_di methyl sulf.ate, and EO

i 67 PenariB o e e i 2 Al GOdifReot | nol ude

l auryl trinmethyl ammoni um chl oride, didecyl di nethyl
sherony larma Rlo@mode o n &t eoc 6 9 M e t I r whneghi nePBoddionate,
stearyl trinethyl amoni um brom de ,

dtau) ylhdidreilks €6yt @oaddni tiindd @ tidea cbéntzgp &oni um
chl oride) , cetyl pyridiniumchloride |,

{@@@g@{ﬁ%%@%&gkgﬁ@&@@m Tﬂh‘}!yl‘&rrhij{t%ﬂa%'éﬁlgte, etc.)

e ethyldi y thyl ammoni"um net hosul tate .

The am,n alt-type surfactants can be obtained by
nout r oy BEERBRCCHTBE AT LT SMRIALLS RArEAS & 1 h an
inorganic acid (e. g. hydrochloric acid, nitric acid,
swaternarychim mpriiodisalbdiyh e prdspmdci pogéienanad a
perchloric acid) or an organic acid (e .g. acetic
ROiBb x ¥ bidTheidct fp e 0xAl 6 61 @G ¢k tiloarC ti hCi tac inflo 1 @¢ whoni ¢
acid, adipic acid, alkylphosphoric acid having 2t o

]%?ﬁé?ﬁ?@%ptggl Iof Ol Qllggﬁg(f(%‘d' ©46) Qli?t%ghﬁ"ilﬂgifﬁt?ne

C exanp the primary am he sa

RS AR ARSI TR 20 L op L Bl
t o 40 carbon atons (e .g,. higher am nes such as
10 dmanylagetade betaine, etc.), amide betaines having 6 to 40
carbon atoms (coconut oil fatty acid amidopropyl betaine,
etc.), alkyl (C6 - C40) betaine, and dihydroxyalkyl (C6 —
C40) betaines (lauryl dihydroxy ethyl betaine, etc.)
An imidazoline type amphoteric surfactant has a
15 cationic portion having an imidazoline ring and a
carboxylic acid type anionic portion in its molecule. For
example, 2-un_decyl-N-ca'rbokymethyl-N-hydroxyethyl
imidazoliﬁium betaine is exemplified. | -
Examples of other amphoteric surfactants are
20 glycine type amphoteric surfactants such as sodium lauloyl
glycine, sodium lauryl diaminoethyl glycine,
lauryldiaminoethyl glycine hydrochloride, and

dioctyldiaminoethyl glycine hydrochloride; sulfobetaine

type amphoteric surfactants such as
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stearylam ne , cetylam ne , cured beef tallow am ne ,
rosin amne , and the like) , and higher fatty acids

w@ aongel7havi ng 8 t o 40 carbon atons, such as BCEA209/061436

acid, and oleic acid) , and salts of | ower am nes
havi n arbon ato | es of t e econdary
B8 deanil syt S Ber ot IoT (G Yo AR

salts or organic acid salts of ali phatl c am de EO
swtfeetamys ng o o o ap hadeh b3ipat smp hptampe esunfactmnts.
tertiary amne salt type surfactant include aliphatic

am nes Ay hegné rii od i40s a@fhevaatots 4)e t}gere may be used
triethyl am ne, ethyl di rrethyl amne , NNN N

m@'éalrcg?ﬁ é’ﬂ&’g[% Hg @dﬂe@actaﬁgé 2. %}O]?’hyﬂgﬂer

atlc am ne ('C 2-

Raa g %ﬂaqma%ﬁiwhn% %ﬁgrzﬁg 2. Canhed £6°HAd et Fype

N- met hyl hexanet hyl enei mi_ne, N-met hyl norphorine , and |
nendpazels wyid ai@nt £ap be m’aievémi/ irectly adding AO

ni t rogen- cont ai ni ng heterocyclic arormtl c am ne having

Ghdving®2 ary RBOncatrbomh @Eoms) 4o Hiighidyhasbhedyl hdiviag 8
N-net hyli m dazole , and 4,4 -pyridyl) , and inorganic

it 8F 14b S Pla Y RN 16 w 5y 8L AET LG BT St

as tri et ano monost rate, and e ar am de

VA SN LY Shnanel ot T % YIE GAID! i,
gtc(; ‘ ty%ey igghc%tlgrgl go?;gl]&slgrtlggte g?ycol obtained by adding
AO to glycol, with higher fatty acids etc.; or by adding AO
to an esterified product obtained by reacting polyhydric
alcohol with higher fatty acids.

As the AO, for example, EO, PO and BO are
exemplified. Among these, preferred are EO, and random
or block adducts of EO and PO. The AO addition nﬁmber
of moles is preferably 10 moles to 50 moles and it is also.
preferred that 50% to 100% of these AO adducts be EO
adducts.

As an AO addition type nonionic surfactant, the
following are exemplified: oxyalkylene alkyl ethers
(Number of carbon atoms of alkylene: 2 to 24; Number of

carbon atoms of alkyl: 8 to 40) (e.g. octylalcohol EO (20

moles) adduct, lauryl alcohol EO (20 moles) adduct, stearyl
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sulfuric acid ester salt type anphoteric surfactant, a
sulfonic acid salt type anphoteric surfactant and a

WEbwospbiore c aci d ester salt type anphoteric suPCEHER20M(61436
and the like . As the carboxylic acid salt type

FRRATG, B0 AEIRRLA dRES, ol aleeh T uRNKB ™

surfactant and an ini dazol i ne é])r/é)e anphot er i
sdtad; ed taryhalcotol B G o odeP ¥R QpE20 moles)

anphoteric surfactant has an am no group and a

khrdloxayd d gcoye ticn) ;i po1yoksaillkey Le forh igtaeplfatty acid
conmpounds represented by General Fornula (2) are

éa%ﬁ‘é'%ﬁg i( l‘fﬂlb Rof %‘rb(;?’%igbmsm T Fenera foopmyl a

nera For repre Sents a

I t
BUiRbRr 8r it Hermer ot Breben G iPeprodan ¢0:40) e e
hydrogen ion, an alkali netal _ ion, an alkali eartz
sherany | avidal Qriddhinued esk agkd uah, Aaurelcaeidi 0afh10

al kanol ami ne cation, etc. Exanple s of the anphoteric

ﬁldﬂ@@()ta’iﬂlﬂufc&pf@tciémtlﬁﬂybyc)@neybdnEqrdSIWHydiic atleohol
al kyI (C6 - C40) am nopropionicacid type anphoteric

R T B B R
a?ﬂs]: Peal(l:gt 'zct%‘cég tPXmeer of carbon atoms of polyhydric
alcohol: 3 to 40; Number of carbon atoms of higher fatty

| acid: 8 to 40) (e.g. dilauric acid ester of polyethylene glycol
(polymerization degree: 20), dioleic acid esters of
polyethylene glycol (polymerization degree: 20);
polyoxyalkylene alkylphenyl ethers (Number of carbon
atoms of alkylene: 2 to 24; Number of carbon atoms of
alkyl: 8 to 40) (e.g. nonylphenol EO (4 moles) adduct,
nonylphenol EO (8 moles)/PO (2.0 moles) block adduct,
octylphenol EO (10 molés) adduct, bisphenol A-EO (10
moles) adduct, styrenated phenol EO (20 moles) adduct,
etc.); polyoxyalkylene alkylamino ethers (Number of
carbon atoms of alkylene: 2 to 24; Number of carbon atoms
of alkyl: 8 to 40) (e.g. laurylamine EO (10 moles) adduct,

stearylamine EO (10 moles) adduct, etc.); polyoxyalkylene

alkanolamide (Number of carbon atoms of alkylene: 2 to 24;
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anphoteric surfactants (sodi um | auryl am noacet at e,

etc.) A betaine type anphoteric surfactant has a
WQEVE0YTAry ammoni um salt type cationic porti OPCEMR0E/061436

carboxylic acid type anionic portion inits nDIecuIe .

I h f | Kk 9] | het.a
RIS BRTn At a6 Gy E RO M 20
m noacet ate bet aine, etc.) am_ de. ?et ai nes hav ﬁg 6
§- 4oy daPrae thoda mide danT ate B qles) adduct,

am dopropyl betaine , etc.) , alkyl C6 - C40)
datlahyd,roancp o by Hiraomyidiekyle 4 €6 E(I‘Aiﬂ}) beo i deadduct,
(lauryl dihydroxy ethyl betaine , etc.) An inidazoline
d¥P¢. anphoteric surfactant has a cationic portion

havi ng an i nmidazoline ring and a carboxylic acid type

gmugglegﬁpgklf Icggg)%%y%tch% hty(ﬂ,l:é)&boer)é{angrc surfactant,

i_m dazol i ni um betai ne iis exenplified. Exanples of

i eee maghbeepise dspofl ydisehtis aﬂéOQcharretsi pwedd ester,
anphoteric surfactants such as sodium | aul oyl glycine
pobohydmit alradhall fattiped diyd eglteeai A€) adduct, polyhydric
| auryl di am noet hyl gl yci ne hydrochl ori de, and

s apt ¥l diigyiinoeh by! ancY%J‘FyWHE*Q@rHIQJd}P@I aukiabst Rk ReA O

type anphoteri c surfactants such

SRR aed B dRospidie XY B G HoF B PR dRpRhp ot £he
above- mentloned polyhydric alcohol is 3 to 24; the number
of carbon atoms of the above-mentioned fatty acid is 8 to
40; and the number of carbon atoms of AO is 2 to 24.

Specific examples of the polyhydric alcohol fatty
acid ester are pentaerythritol monolaurate,
pentaerythritol monooleate, sorbitan monolaurate,
sorbitan monostearate, sorbitan dilaurate, sorbitan
dioleate, and saccharose monostearate.

Specific examples of the polyhydric alcohol fatty
acid estAer AO adduct are ethylene glycol monooleate EO
(10 moles) adduct, ethylene glycol monostearate EO (20
moles) adduct, trimethylolpropane monostearate EO (20
moles) PO (10 moles) random adduct, sorbitan monolaurate

EO (10 moles) adduct, sorbitan distearate EO (20 moles) -
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w@bk@okal77¢ ype noni oni ¢ surfactants.

As the nonionic surfactant (s- 4) , there may be used

AO adduct type nonionic surfactants, and pol yhydric

The AO addeCT/JR20§P£061436
noni oni ¢ surfactant can be obtained by directly adding

489G S Goppieam BRlaReate DL A PAIBST R BLEET mb1es)

having 8 t o 40 carbon atons, al kylam nes having 8t o
wndamp@ddueis, etc. , or by reacting pol yal kyl ene

- glycol obtained by adding AOto glycol, w th higher

fatty Sepiedsfiat exaxn plysadflithe AOly hy duicateohfilealkyl
product obtained by reacting pol yhydri ¢ al cohol with

SR 3 & Béx?ﬁa{ﬁyr;hﬁ%otlhﬁlﬁ%bh%l%ﬂme EQ PO

and BO are exe Among t heseé preferred are EQ,

d d I k add
-pi%er%?gxgﬂ“aﬁ%%fn%n REISICe Pheroratitay Msnamephy)

mle s, and it is also preferred that 50%t o 100% of
athean 2ox hiftar tm oo wE axdletd er, mm edh glageisiden and

type nonionic surfactant, the follow ng are

lexenplgliyicodidexyal kyl ene al kyl ethers (Number of
carbon atons of alkylene 2 t o 24; Nunber of carbon

T Sk i Sl gt e
e?t%xee.rg% 2%18%0& E?e(%grgoéz?g)m%drgg&éary KA (F(?
moles) adduct, methylglycoside EO (20 moles) PO (10
moles) random adduct, lauryl glycoside EO (10 moles)
adduct, and stearylglycoside EO (20 moles) PO (20 moles)
random adduct.

Examples of the water-soluble polymer (t) include
cellulose compounds (e.g. methyl cellulose, ethyl cellulose,
hydroxyethyl cellulose, ethylhydroxyethyl cellulose,
carboxymethyl cellulose, hydroxypropyl cellulose, etc.);
gelatin, starch, dextrin, gum Arabic, chitin, chitosan,
polyvinyl alcohol, polyvinyl pyrollidone, polyethylene
glycol, polyethylene imine, polyacrylamide, acrylic acid
(acrylate)-containing polymers (sodium hydroxide-partial
neutralization products of sodium polyacrylate, sodium

polypotassium, ammonium polyacrylate and polyacrylate;

and sodium acrylate-acrylic acid ester copolymers); sodium
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adduct, and | auryl al cohol EO (10 nol es)/ PO (20 nol es)

bl ock adduct, etc.) ; polyoxyal kyl ene higher fatty
wa@eoiidoerster s (Nunber of carbon atons of al kyl eP€r/JP2B09/061436

0 24; Nunber of carbon atons of higher fatty acid: 8 t

ReSbabiox ool 680" bR TR LA LR A0CHEL 2

pol yhydri c al cohol higher fatty acid esters (Nunber_ of
darisore anateiefanhydade gopodyzaer Napdrwategas pbnble
atons of polyhydric alcohol : 3t o 40; Nunber of
Eelshore th amR sof r bh ghion fiatdJuacs bf pdlyes hdde nle glgcol,
dilauric acid ester of polyethylene glycol

&w &ﬁiéﬂfhéi& Eeeic2With OQE'?ESC9%|I&eeSé)€(!$ of

ene gl'ycol (pol ymerization degree :

poI yoxy.al kyI ene al k eny t her \ of ¢ rbon

St oms %?1 exbegrane SoMPEE S WRRL ot ReaprRetons o
alkyl : 8t o 40) (e nonyl phenol EO (4 nol es)
mtlommwpb@nekidaf (atepha 8RO Yeonesiiasn o ik
adduct, octyl phenol EO (10 nol es) adduct, bisphenol
e“mE@sﬁﬂﬂa drd ieple radduc {a nsd r phaise tﬂQOﬂen@I (@ED) (Ahtaining
nol es) adduct, etc.) ; polyoxyal kyl ene al kyl am no

t%&?re%lﬁ'\l(’ﬂp%rr @BO?Prach@ @tﬁ}ﬁ Of)f%ltxhzglll%ﬁ‘ cat%otn 0 24,

of carbon atons o

(*.ll[ﬁpeéslsalgd{;eégon %%sg;rglrgs)| gg;g Hgyfszt%ﬁgxrl%&es or}etEe organic
u po

solvent (u) are aromatic hydrocarbon solvents such as
toluéne, xylene, ethylbenzene, and tetralin; aliphatic or
alicyclic hydrocarbon solvents such as n-hexane, n-heptane,
mineral split, and cyclohexane; halogen solvents such as
methyl chloride, methyl bromide, methyliodide, methylene
dichloride, carbon tetrachloride, trichloroethylene, and
perchloroethylne; ester or ester-ether solvents such as
ethyl acetate, butyl acetate, methoxybutyl ace-tate,
methylcellosolve acetate, and ethylcellosolve acetate;
ether solvents such as diethylether, tetrahydrofuran,
dioxane, ethylcellosolve, butylcellosolve, propylene glycol
monom.ethyl ether; ketone solvents such as acetone,
methylethylketone, methylisobutylketone,
di-n-butylketone, and cyclohexanone; alcohol solvents such

as methanol, ethanol, n-propanol, isopropanol, n-butanol,
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al kanol am de (Nunber of carbon atons of al kylene : 2t

0 24; Nunber of carbon atons of am de (acrylic portion)
W@2410/0@4Y0 (e . g. hydroxyethyl ani de | aurate EGCLOP2009/061436

nol es) adduct, and hydroxypropyl am de ole ate EO (20

.ol es) adduct, etc.) . t ol yhydrj c.al cohol . t ype .
iRt R0 buf el et sihy e aiEahgl Wy L 188 nols
al cohol fatty acid ester, polyhydric alcohol fatty
amiid eeg e by e pbs avidebt a s pbi miggdyildosmeanuldel apld et her,

and pol yhydric al cohol al kyl ether AO adduct, and the

ditethylheenvabeidof sadfboridieosslvéntbes @abhvas
-menti oned pol yhydric alcohol is 3t o 245 the nunber

cgifetxﬁghgggquﬂ’f%gf # QAic ;‘%&Hf&&‘ﬂaf B?tsfgai%?‘i%bt%ts

and t unmber of carbon atons o
0 24. Specifi xampl.es.of the pol yhydric al cohol
5 Suih S o el oA LA Bes AR T bR F QT apds thereof
pentaerythritol nonooleate , sorbitan nonol aurate,
isocbimbimabhostehtsmeor sweretan dil aurate, sorbitan

di ol eate , and saccharose nonoste arate . Specific

exanmpl Pheoblukei Pidethyd) i a3l dehald ded tintache asiesod®
adduct are ethylene glycol nonooleate EO (10 nol es)

A4icn ¢4 LS5 APl TR 0 (RARLESD ) o
(0% o nTa it e TN Ry o3O0PbIP5 PR AL 3" S
10 emulsification dispersion, as necessary. The plasticizer
(v) is not particularly limited, and the following are
examples thereof:
(v1) phthalic ester [dibutyl phthalate, dioctyl
phthalate, butylbenzyl phthalate, diisodecyl phthalate,
15 etc.];
(v2) aliphatic dibasic ester [di-2-ethylhexyl adipate,
2;ethy1hexyl sebacate, etc.l;
(v3) trimellitic ester [tri-2-ethylhexyl trimellitate,
trioctyl trimellitate, et.];
20 (v4) phosphoric ester [trimethyl phosphate,
tri-2-ethylhexyl phosphate, tricresyl phosphate, etc.];

(v5) fatty acid ester [butyl oleate, etc.]; and

(v6) mixtures thereof.
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EO (10 nol e s) adduct, sorbitan distearate EO (20 nol e
s)adduct, and sorbitan dilaurate EO (12 noles) PO (24

wori1e8)17reandom adduct . Speci fi c exanpl es of t hBCT/JP2009/061436
pol yhydri c al cohol al kyl ethers are pentaerythritol

nonobut yl t i ol [ r,
sorbit g}é ﬁgﬁgﬁg? ﬁgﬁqeﬁﬁgér’{?%%}rlbittH;ég%%olﬂtggléa‘ﬁ/%ﬁeettﬁgr ?f
t hyl gl ycosi de_, lauryl yCcosi . Specific
A B @fal‘tmél%ﬁnﬁ%amsaﬁ oﬁmaﬁieﬁ tg{%rtlh@ of the
adduct are sorbitan nonostearyl ether EO (10 nol es)
et ip,a mechys (Bt doi e 60 2@ .nolRagymPchelviewipesnt of
random adduct, lauryl glycoside EO (10 nol es) adduct,
@RIf st Baty! of Yeosiieee BQ { M@ teRlsesd HAULQGfMPheSparticle

random adduct. Exanpl es of the water- sol uble pol yner

). inclu [ ul c S . t Nyl .
i a5H o %ine SRR plrafle Blfp g af resin
o ohslyir BT naR oLt e rgt S Tar af Fosin
dextrin, &gm Arabic, chitin, chitosan, polyvinyl

macbidles PB) ) vs ppte fieymadi lyi dotdinpthyetdygenef §.906dl to 0.3.
pol yet hyl ene i m ne , polyacrylanm de , acrylic acid

NRfFeY pdledh ra®ly! AHY B8i RPMRN 3ih$ 0 4T0 &Yo¥ PKedBarRicle
artial neutralization products of sodi um pol yacryl at e,
(ff)adrin%rper ratio is 0.003, and the maximum limit value of
the particle diameter ratio is 0.25. When the particle
diameter ration is more than 0.3, the resin particles (A)
are not efficiently adsorbed on the surfaces of the resin
particles (B), and thus the particle size distribution of the
resulting resin particles (C) tends to be large.

The volume average particle diameter of the resin
particles (A) can be suitably adjusted so as to be suitable
for obtaining resin particles (C) having a predetermined
particle size. Generally, the volume average particle
diameter of the resin particles (A) is preferably in the
range of 0.0005 ym to 1 pm. The maximum limit value of
the volume average particle diameter is more preferably
0.75 pm, and particularly preferably 0.5 pm. The

minimum limit value is more preferably 0.01 pm,

particularly preferably 0.02 pm, and most preferably 0.04
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pol ypot assi um ammoni um pol yacryl ate and pol yacryl ate

; and sodium acrylate -acrylic acid ester copolyners)
waedoetydr oxi de -(p artial) neutralization prPCUER2009%761436

styrene -maleic anhydride copol ynmer, and mater-

sol ubl ol yuret reactlon BhY duct s

By eorg PR REAT SEaF 3PS EER e Bt EL TR ncp g tigles (C)
pol yi socyante , etc.) The or gani c .sol vent ( used in
hagipged et ]y MeAtiein GRyP dEbitdged ! 2 - oh 0dqliddls. the
medi um or an enulsifie d dispersion [an oil phase (O
hiai (@) lcmitavalag tshe redeirablly) wat hilbngt he aagehef

time of erulsification dispersion, as necessary.

CrRro b tmeX8®! £6 Ph tQﬁd"bQ{%hEu?Qk‘l’ﬁ"ﬁréf@rﬂFy W1th1n
aromatic hydrocarbon sol vents such as tol uene, xy ene

AR O ol I £

m neral split, and cy hexane hal o en soI vents such

ofat gent mﬂmehpamtu@les YR VBRER deo L wienpviegdgre particle
nmet hyl ene dichloride , carbon tetrachloride |,

drdmbklteroef 0 ena, ,t leednpai ohhor deinhiy| velueest prederably
ester-ether solvents such as ethyl acetate , butyl

wieh Bl &he @%Jgéy&wbybo%c h2t® OB AW call PRI MEcularly

acetate, and hyl cel | oso ve acetate ; ether solvents
AR Do YHie prdd GDoR" BRah ENERG | Jhe
vrrc?lrllorgit I;)x//le r?;\tgheerp axlfteltc(i)g edlsagllnve%cr(]atrsczlfllcgeaglg gse ng?i by a
laser particle size distribution measurement apparatus
LA-920 (manufactured by HORIBA Ltd.), MULTISIZER III
(manufactured by Coulter Co.), or ELS-800 (manufactured
by Otsuka Electronics Co., Ltd.) which employs a Laser
Dopplar Method, or the like. If a difference in measured
value of particle size arises between these individual
measurement apparatuses, a value measured by LS-800 is
employed. Note that the volume average particle'\
diameter of the after-mentioned resin particles (B) is
preferably, in terms that the above-mentioned particle
diameter ratio is easily obtained, 0.1 pm to 15 pm, more

preferably 0.5 pm to 10 pm, and particularly preferably 1

pm to 8 pm.
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methy lethy |Ike tone, nethylisobutyl ket one,
di - n- butyl ket one, and cycl ohexanone al cohol sol vents

W@ eaboers7eret hanol , et hanol, n-prop anol, i soprB@I/aro09/061436

n- but anol , i sobut anol, t-butanol, 2-ethyl hexyl al cohol,

benzyl ,al ¢cohol, am de sqlwents such_as .

di et h{rT BRRaRT SEUTERE e hyrommBisRkigR of & prsBalyaner

sol vents such as dienthylsul foxide , heterocyclic
Dasteachi Ve ey wpckith anchimg pgealt (Bbsan also

and m xture solvents thereof in conbination of two or

®resedTheNpltast haitzehie (0r mayr dgctnidegiodp” aneans a
aqueous nmediumor an enmulsifie d dispersion [an oil

%?@tﬁﬁe&fgpyblgrof%a Btgaiv{‘i!tqgéﬂéecﬁ%h% Q*aé)gxptr (8%. Din

me of enul sification dispersion,
ecessary. The plastici ze V) 1s not partjcylar
{Fi £aacl a0 3 mheF Bdof g T nExsip R Ehidsr. (1 )
phthalic ester [diputyl phthalate , dioctyl phthalate |,
comtayh beg A reshnndl 2t.ew higih sasebg obtaaedithy a seaction
(v2) aliphatic dibasic ester [di- 2-ethyl hexyl

v’ﬂdthaﬂ@e,pﬁe@ﬁhybhdbﬂ) sabeltatfyrming) proce8y of resin
trimellitic ester [tri- 2-ethylhexyl trinellitate ,

%5&9%%& ) Meld F8ifowifik- ind it dRNESPNAEd & ATERId: a
trimethyl phosphate

method in which an oil phase containing a reactive
group-containing prepolymer (a), a curing agent (B) and,
when necessary, an organic solvent (u), is dispersed in an
aqueous dispersion liquid of resin particles (A), and then
heated so as to react the reactive group-containing
prepolymer (a) with the curing agent (B), thereby forming
resin particles (B) containing the resin (b2); a method in
which a reactive group-containing prepolymer (a) or a
org_a_nic solvent solution and/_or dispersion liquid _thereof 18
dispersed in an aqueous dispéfsibn ligquid of resin particles
(A), followed by addition of a water-soluble curing agent
(B) so as to be reacted, thereby forming resin particles (B)
containing the resin (b2); and a method in which when a
reactive group-containing prepolymer (a) is a material

reactable with water to be cured, the prepolymer (a) or an

organic solvent solution and/or dispersion liquid thereof is
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tri- 2-ethyl hexyl phosphate, tricre syl phosphate ,

etc.] ; (vb) fatty acid ester [butyl oleate, etc.] ;
w@edofeBY0 m xtures thereof.In the present i nveP@T/@ir2009/061436

the particle dianmeter of the resin particles (A) is

sual | mal Ler than that.of the resin. hcles (B) t
SR i daR o8 an hebi bighe hiop et B WL ogrréin
particle {ji ilmr;eters, a value of the particle dianeter
nartislpeol A aidr b et it giahetadher, therpby
particles (A)]/[volune average particle dianmeter of
fioesh in gar ¢ s i gsa ¥ H)cll e s(IP) efoar tehinyi g tthi en rielsé nr BB e. of
0.001t o 0.3. Mxre preferably, the mininmnumIlimt

val ue gfg hh@oHPJitﬂﬁi%djioei“EtFéaé@N&ng)nngfg Qb t Ae § Nin

maxi mumlimt value of the particle er ratio is

. 25. en the particle .di.aneter ration.i re .t han
(3% Feand e ERoBR FoRGINIRE are Rl Ben (el yh e
adsorbed on the surfaces of th jesin a]rticl es (B). ...
camingagent (Bds tihe efoﬂl,lwlaigsfl mdol]?? ofirghexemplified:
resulting resin particles (C) tends t o be large . The
vol ume[ Bver agenbimhtto e loke twetear aoketioeivesgroup
particles (A can be suitably adjusted so as t o be

c%ﬂté%iti{@dfi% £kt 26 APy é _e‘g%jdhﬂaééﬁ%ﬁﬁiﬁgz%%‘ﬁb‘l@nﬁer (),

predeterm ned particle size .” Generally, e vol une
LETERGARRREL EAC RN g RN
arzqc)(ii\rréulryyltiirrggter\llaclouripoofunds and a curing agent (B) which is
an active hydrogen group-containing compound (B2); and

[2] a combination between a reactive group
contained in the reactive group-containing prepolymer (a),
which is an active hydrogen-containing group («2) and a
curing agent (B) which is a compound (B2) reactable with
the active hydrogen-containing group (a2)..

Of these combinations, [1] is more preferable in
terms of reaction rate in water. In the combination [1]. As
a functional group (al) reactable with active hydrogen
compound, an isocyanate group (ala), a blocked isocyanate
group (alb), an epoxy group (alc), an acid anhydride group
(1d) and an acid hydride group (ale) are exemplified.

Among these, preferred are (ala), (alb) and (alc), and

particularly referred are (e1a) and (alb). The term
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the vol une average particle dianeter is nore

preferably 0.75 mm and particularly preferably 0.5
WOoree100bs7mi ni mrum limt value is nore preferabl RCDIRR0WI/061436

nm particularly preferably 0.02 mm and nost

r.ef qfly 0. 04 Not e t @ $”|t I s desired
HEE GEoRTa T e 15 1) ChLb! ma 653 e 506y AgkAte
particle diameter of 1 mm the mininumlimt value is

prewpr bt gk eflt by na thio aleigeg sfgonboosEmampdes. ab thg
and particularly preferably within the range of 0.001

B0 dk it @ - a2 et dnct Infi ofimesi Fa@esioeiine, 0 obtain
resin particles (C) having a vol une average particle

fled 1‘? Bfutquﬁgr?ot)ﬁtﬁ?e M 4o lgééﬁotxﬁﬁ‘leu%gjﬁog)entanone

prefera y W't e range 005 nmm'f{

and particul.arl preferabl t hj e _of

ShimRo o MEeHEnboe, el e, St thalpEbriRatanms: &dn-)
be neasured by a | aser partlcle size distribution
lastsun esehit- bapiparakact ameg 20 canrakatttame.d by HOR BA
Ltd.) , MULTISIZER |11l (manufactured by Coulter Co.)

P affb S0l 860a ir@nut acl us B byt 13 sulka hidlechuenings 1000 20
Ltd.) which enploys a Laser Dopplar Method, or the

dd K5on A{oﬁlag'[“ﬁﬁ € bt yi egc‘fglnlbq Qaftoo?r Edlf:éﬁols

Size arises between these individual neadurenen

[henp Zfé??ﬁe?véayb% Ragy B%@,sogf:alne% P e
after-nmentioned resin particles (B) is

methylene compounds [Dcetylacetone ethyl malonate,

ethyl acetoacetate, etc.]; basic nitrogen-containing
compounds [N,N-diethylhydroxylamine, 2-hydroxypyridine,
pyridine-N-oxide, 2-mercaptopyridine, etc.]; and mixtures
thereof. Among these, preferred are oximes, and
particularly preferred are methylethylketoxime.

As a skeleton of the reactive group-containing
prepolymer (a), polyether (aw), polyester (ax), epoxy resin
(ay) and polyurethane (az) are exemplified. Among these,
preferred are (ax), (ay) and (az), and particularly
preferred are .((xx) and (uxz). Examples of the polyether
(aw) include polyethylene oxide, polypropylene oxide,
polybutylene oxide, and polytetramethylene oxide.

Examples of the polyester (ax) include polycondensation

products between a diol (11) and a dicarboxylic acid (13),
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preferably, in terns that the above -nentioned
particle dianeter ratio is easily obtained, 0.1 mmt o

wazomwy17nore preferably 0.5 nmt o 10 mm and PCT/JP2009/061436

particul arly preferably 1 nmt o 8 nmAs the precursor

q ag l;,on of
éggc %?gﬁ V\flilh g@aocpur?g%gagohn&(eoé%)gag%a ctone
useq. te that th 're actiyve gr e
%ﬁ‘bgp c 56\&8@6&0?@ ﬁm’gﬁwmr&l% léyiﬁta@}twn
In this case, as a nethod of formng resrn particles

((cB)demeraiummqyrardrlerstmb(ett&)eemhbcmharmdde(btﬂpahawlb@r
a reaction with the precursor (b q) in the formng

M&;;Eéﬁoqfr«*r Qﬁ's'ﬂrlﬂ%‘ibl o esté ) and 3 ikd1bewhied #at hods
are exenplified- a method in which an oil phase

EEFUTE R S A8 i

gani ¢ solvent (u spersed in.an a ueous
H¥%6@F§ﬁo‘?reFWr$&lhaofll?bZH p?arrfil%rr&lyaﬁpcyaarh%t% Hd$), and
heated so as to react the reactive group-containing
wo bpat dieio f ) r ol tile t 5 Hige twieieny thgeptolfiesterhéerbyand the
formng resin particles (B) containing the resin (b2)

ﬁorﬁgm%,éﬁa\ﬁrgrppg,)a reactive group -containing

pr epol ymer (a) or a organi c solvent solution and/or

i spor BoA 1RGP EE o Bl BRCR BT STy BRI gy e
ggij;félsf?gr O(focx ,\Aéalt)g}r{y ?gélur?l(%ry ur n?yggg?thane (az) or the
like, the following methods are exemplified:

[1] a method in which one of two or more components
is excessively used in amount to make its functional group
of the component present at the ends of the skeleton; and

[2] a method in which one of two or more components

is excessively used in amount to make its functional group

of the components reside at the ends of the skeleton, and

~ further, a compound containing a functional group capable

of reacting with the remaining functional group and a
reactive group is added so as to react with each other.

In the method [1] described above, it is possible fo
obfain a hydroxyl group-containing polyester prepolymer,
a carboxyl group-containing polyester prepolymer, an acid

halide group-containing polyester prepolymer, a hydroxyl
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(b) so as't o be reacted, thereby formng resin

particles (B) containing the resin (b2) ; and a nethod
WO 019/ when a reactive group -containi ng preEDIB20e061436

(a) is a material reactable with water t o be cured,

t he g[egol mer. aL or__an onganic sol vent sol ution
SRR B CAPLBAPLPECPOGH: dFhEr 5P POLAILREr 38y WP X
aqueous dispersion liquid (W of resin particle s (A
gvoup eontaining eRoxackest Reprepledyabgr £ 8r hyely o%esl n
particles (B) containing the resin (b2) . As a

€ostipRabneaiafing pedyiires hgrmwe p comd by negr,i ant 'vocyanate
reactive group -containing prepolynmer (a) with the

i . (h), f al i
EL b BPe PR n Rl pblT B B e R RS E 082 ve
rou ont.ai ned in the reactiyv . - taini
or opol Swrator hite i taft of Eonsiifationan GPBuReRents, for
(al)capabl e of reacting with active hydrogen conpounds
examep bur ing heansq o)l anhxdrogydngneipveomt@riagas
group -containing conpound (b2) ; and [2] a

SO 18 1 P 350 Wear ra tleaahixen groapi coft theqiolyol K@) to
reactive group -containing prepolyner (a), whichi s

tf’;}g%?g%f(%zfa{%%gﬂlﬁﬁh%‘?ﬁt e i iy Q%géz‘gu(i@%)ieﬂgdré‘tfd”i ng

s a conpound reactable wth the

AL TR EEP S BN BB Tl S G v
reaction rate in water. In the conbination [I] . As
carboxyl group [COOH] content in the polyester resin, is
preferably 2/1 to 1/1, more preferab‘ly 1.5/1 to 1/1, and
particularly preferably 1.3/1 to 1.02/1. In the case of a
prepolymer having a different skeleton and different end
groups therefrom, the same applies to the mixing ratio,
with only a change in their components.

In the method [2] described abov.e, to a prepolymer
obtained by the method [1], a polyisocyanate is reacted to
thereby an isocyanate group-containing prepolymer can be
obtained; a blocked polyisocyanate is reacted to thereby
obtain a blocked isocyanate group-containing prepolymer;
a polyepoxide is reacted to thereby obtain an epoxy
group-containing prepolymer; and a polyacid anhydride is
reacted to thereby obtain an acid anhydride

group-containing prepolymer. As for the amount of a
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a functional group (al ) reactable with active
hydr ogen conpound, an isocyanate group (ala) , a

whbwokexi70 socyanate group (alb) , an epoxy gr OREI/fRR009/061436

Ic) , an acid anhydri de group (a id) and an acid

Igfrp:égflé roug %‘Jﬁnag ar€ ?J}g’h@ Ie:jcljf)o‘rgjxgﬂdetlhxgggctwe

particularly referred are (al a) and (alb) The
growpbhsedefarsespanale, grbep @app)yiseensnate is reacted
i socyanate group bl ocked by a bl ocki ng agent. Exanpl es

tf at h§ diloeKl B8 oagerdo n NCinideg Gro Iyass feac €bookt A8n, an

met hyli sobutyl ket oxi ne , di et hyl ket oxi e,
i%%%hf%%?ﬁ@ & Og.xbgﬁ’taiﬁYﬁ OBSFﬁggﬁgr%ﬁolymer the

- but rolacta e- caprol act ane val er ol act ]
wERiNE Taf o0t t RS R ebHAC AR ALY 2 AR S0 BBt Tatio
at ons &ethanol nmet hanol , octanal, etc.] phenols
DGO Hi exbiisogyhaadie, gromp JAEE ] cetncte]nt incthee

met hyI ene conpounds [acetyl acetone, ethyl nalonate,

@g@@ae@tﬁi dyded€y]l grdiggil Bilt £6aee8ntofi a e ng
conpoun s [N, N-diethyl hydroxyl anmi ne ,

1y B0 BR PP Rn BN e B etk reolymen i
SRR S S P L AT
the reactive group -containing prepolymner ; :

ot tientlerr lgamy e fepabyrs2 63/ 4v) 1, 56boxyl i ddiencase of a
prepolymer having a different skeleton and different end
groups therefrom, the same applies to the mixing ratio,
with only a change in their components.

The number of reactive groups' per one molecule in
the reactive group-containing prepolymer (a) is usually
one or more, preferably 1.5 to 3 on average, and more
preferably 1.8 to 2.5 on average.

Within the above range, the molecular weight of a
cured product to be obtained by reacting with the curing
agent (B) becomes higher. The Mn of the reactive
group-containing prepolymer (a) is preferably 500 to
30,000, more preferably 1,000 to 20,000, and particularly

preferably 2, 000 to 10,000. The weight average

molecular weight of the reactive group-containing
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(ay) and pol yurethane (az) are exenplified. Anobng
these , preferred are (ax) , (ay) and (az) , and

wearmwoeurarly preferred are (ax) and (az) . Exeepire0%ic1436

the polyether (aw) include polyethylene oxide ,

I I de ,. polyb j d
BRryBLPRER ) e Tafpaa vivERBPeL gﬁﬁmog%%ester
(ax) include pol ycondensatl on _products between a_dio
x(xlqgelemlalsa 24004 bex40i @0Qciand aB)]l meaepproforabhe 4 000

(ring-opening polyner of e -caprolactone, etc.) .
thx 2R I0eY .of The wipwositesoh thay keiantiudegaddipt-comtaining
condensati on products between bi sphenol (bisphenol A,

Egéﬁﬁfﬁﬂ*ef‘“ﬁ iSPpERgL 21915, 000 b BRI BOIAlY Aok moxe

s of yuret ane ncl ude pol yaddi t1on

?”“Sbﬁoﬁ‘@%wss BF i 8 obOREGH ¢ R i agophe

(ax) and the p |socyanate 5) . _As a nethod of
ViRaosdbEi iy anroégdlql\ﬁésgpédp‘ﬁsntﬂ iner pforahls 1pakhat
epoxy resin (ay) , polyurethane (az) or the like, the
fedilopiand ik 009 kaeiageaphdrppattidleasimt dadtiibution
whi ch one of two or nore conponents is excessively

WEEH A%xﬁ‘g‘i’}‘%mbu%ﬂ%‘feahtérgﬁ%ﬁfc' FOUIO of the

conponent present at the end eton, and [ 2]
cxcosoTRA RIEEd f B Ve 83’#&'&&%1?%”33’{@?403%111111%
cgorgl;)%und (B1) include polyamine (Bla) which may be
blocked with a compound capable of desorbing it, polyol
(B1b), polymarcaptane (Blc), and water (B1d). Among
these, preferred are (Bla), (B1b) and (B1d), and more
preferred are blocked polyamines and (B1d).

As the polyamine (Bla), the same as those described
in the polyamine (16) are exemplified. Preferred example
of the polyamine (Bla) are 4,4’-diaminodiphenylmethane,
xylylenediamine, isophorondiamine, ethylenediamine,
diethylenetriamine, triethylenetetramine, and mixtures
thereof.

As an example of the case where (Bla) is a polyamine
which is blocked with a desorbable compound, the

following compounds are exemplified: ketimine compounds

obtainable from the polyamines and ketones having 3 to 8
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of the conponents reside at the ends of the skel eton,
and further, a conpound containing a functional group

w@apabdE7of reacting with the remai ni ng functiBCEIP2009/061436

group and a reactive group is added so as t o react

Wi t,h eacg other. In_the nq}%a% hlh}de cribe d above ,
ﬁ%f?%np% QP daLesonsy ¢ &‘ eéh%ﬁp -cont ai ni ng
pol yest er prepolynmer, a c%rbox | group -containing
Bethy ldseb Wivdks tprg ., ebe. acabgmlln@ecgmpunds,
-contai ning pol yester prepolynmer, a hydroxyl group

olevaima bl afreymxyld ebiyd epeopop yorrd s dfio epoxhd ehode, and
-contai ning epoxy resin prepolymer, a hydroxyl group

26608 &1 A RY dRO! KHWE LADCPILRADITH o S AN RRFE e

group -containing polyurethane prepolyner, etc. As for
the ratiq of cgnstitu i onal conponent,s, for exanple,
qorfntpr?eulagge 1 40K 4P SEAT G UB PO ST ni ng pol yest er
prepol ymer, the mxing ratio of the polyol (l) t o the
pol ycaPosdhei BoAEPY (@%)b,), shers &g asl éﬁpsleadeécrlbed in
[OH /[ COOH of hydroxyl group [OH content relative t

tth & akilodx{/l 1)y aanh plod9o] (et eikie nh pdifieldyestesingle use
resin, is preferably 2/1 t o 1/1 , nore preferably

olf Ph 1&1@1 Mi-%’orag%cﬂﬁ?)tih%ucliﬁhl lvvie'hefaﬁgﬁ_@m am¥udnt oF the

1.02 In the case of a prepolyner having a

AR ST CE i . e
eotrﬂgleangg?g ,eli,2-lt>Efiiileczioigrl)?nﬁrg-sﬂexanediol are
exemplified.

A reaction stopper (Bs) may be used along with the
active hydroxyl group-containing compound (1) as
necessary. The additional use of the reacfion stopper (Bs)
at a given ratio makes it possible to adjust the molecular
weight of the resin (b2) to a predetermined value.
Examples of the reaction stopper (Bs) include monoamines
(diethylamine, dibutylamine, butylamine, laurylamine,
monoethanolamine, diethanolamine, etc.); blocked
monoamines (ketimine compounds, etc.); monools
(methanol, ethanol, isopropanol, butanol, phenol, etc.);

monomercaptanes (butyl mercaptane, lauryl mercaptane,

etc.); monoisocyanates (lauryl isocyanate, phenyl
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In the nethod [2] described above , t o a prepolyner
obtai ned by the nethod [I] , a polyisocyanate is

W0 eEovet7@a o thereby an i socyanate group -contRBCTIRRG09/061436

prepolyner can be obtained; a bl ocked polyi socyanate

I s react t .0 {hereby obtain a. ocyan

L ERRRR, B h e B AP TS STV ERLE v
t o .thereby obtaln an epoxy group -containing
%?%@olyner and a polyacid anhydride is reacted t o

t hereby obtain an acid anhydride group -containing
prepol eampie § of the antiwet hefd rmopepotiomnt & oni agng Agup
a functional group and a reactive group used for

ﬁ%y@)né'o tai G018 méwm@@ggggg?éesmtaq ﬁgegolymer

droxyl group -containing p rt o obtai

i socyapa roup-cotalnln yest.er ol t he
@x-ﬁ{b%\t? o3 f!h%ngbfrm b Bhart G 11 e Hh i fo
ratio { [ OH |socyanate qrou [NCO content in
gheupolg2s c;ﬂaﬂilatfbrftx.‘é gL y(a gpéwdl[:dwdmméngrpnp,
t he hydroxyl group -containing polyester prepolyner,

afadpp heercdbt yh pdtokyd g dupddioe py,ed &hablcylpfl'/olgtroﬁlp (a2¢),
1.2/1 , and particularly preferably 2.5/1t o 1.5/1 .

AQ: )Pﬂs%é% 1?f(2:22fr?0|éfﬂ'graﬁ%’f££n?%?rlfd‘@§ qr&2 )wh1ch is

ske eton a roup [ ef rom e same

AR O T
gpfug?l egﬂl%nlgnthese, preferred are (a2a), («2b) and an
organic group (a2e) which is blocked with a compound
capable of desorbing amino groups; and a hydroxyl group
(a2b) is particularly preferable. - As the organic group
which is blocked with a compound capable of desorbing
amino groups, the same as those described in (Bla) are
exemplified.

Examples of the compound (B2) reactable with an
active hydrogen-containing group include a polyisocyanate
(B2a), a polyepoxide (B2b), a polycarboxylic acid (B2c), a
polycarboxylic anhydride (B2d), and a polyacid hallide
(B2e). Among these, preferred are (B2a) and (B2b); and a
polyisocyanate (B2a) is more preferred.

As the polyisocyanate (B2a), the same as those

described in the polyisocyanate (15) are exemplified, and
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the reactive group -containing prepolyner (a) is
usually one or nore , preferably 1.5t o 3 on average

WO 2angdoxior e preferably 1.8 t o 2.5 on average PCWR240091061436

t he above range t he nol ecul ar wei ght of a cured

ﬁ ﬁl‘ é eobta negg rea |n?hvv|tgthec ri
BeriTed 1o owé)scym@ﬁ? AHE Enadmdcr 198 Yroup
-containi ng gol ynmer (a) is preferably 500 t o 30,
poty e porédgr hothelsaonetay typseooesaifed in the
particularly preferably 2, 000 t o 10,000 . The wei ght
Iaubyagexﬁ”dlee(:w)aramieghimq)ﬂifireel,r aack 'p\tfefgmoapi ones are

~-cont ai ni ngprepolyner (a) is preferably 1,000 t o 50,

900, {HY gaRpeferably 2,000 t o 40, 000, and still nore
preferably 4,000t o 20 000 . The viscosity of the

reactive ou cont ai ni pre I

pr ef er &51 351 886%8@ ygﬁc %gg& %%C)m)ﬁs aprrsl?s?’éygloq f‘}CId
000 poises or less at 100 C. By setting the

m%@ols)i tynd brovalnpeirsbd gdren @sesl,ywatleunst podyepaboxylic

in that resin particles (C) having a sharp particle

stizd (§id-2)bat e anxavntplidisdul | Exmapt eef oA her gani ¢

sol vent. Exanples of the active hydroxyl group

%F@%&%ﬁ?&%&?ﬁ%ﬂ”@ﬁé@) i neldted Lmlealrmﬂqc( Bel@)

| ocked" with a conpound capa

e | .
DTN N —
(b Ib) and (b I d) , and nor e )
acid (B2c-2) are exemplified. A single use of the

dicarboxylic acid (B2c-1), and mixtures of a dicarboxylic
acid (B2c-1) with a smaller amount of the trivalent or
higher polyvalent polycarboxylic acid (B2c-2) are
preferable. As the dicarboxylic acid (B2c-1), the same as
those described in the dicarboxylic acid (13) are
exemplified, and preferred ones are also the same. As the
polycarboxylic acid, the same as those described in the |
polycarboxylic acid (5) are e’xemplifi.e'd, a{nd"preferred ones
are also the same.

As the polycarboxylic anhydride (B2d), pyromerritic
anhydrides are exemplified. As the polyacid halides (B2e),
the halides of the polycarboxylic acid (B2c) (acid chlorides,

acid bromides, and acid iodides, etc.) are exemplified.
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preferred are bl ocked polyamne s and (b | d) . As the
polyam ne (b la) , the sane as those described in the

w@lamne (16) are exenplified. Preferred exaPqil/#2009/061436
the polyamne (b la) are 4,4' -dian nodi phenyl met hane

xyl yl enedi am n I spphor ongdi aym ne .
Bun} Pétediuming o dPB: AL VBRER: |l fBAY be used along with
triethylenetetram ne, and m xt ures thereof. As an
therps I crh oy bes e ndnedeide (BAd) asangsiessame whi ch
Is blocked with a desorbabl e compound, the follow ng
conpoufTdte ahexexgnia tifd ed:tHeetciuning: agepeti(@, as an
obt ai nabl e fromthe pol yani nes and ketones having 3t

%&§E@%P&H axtént{iﬁ)egéf%qn@f r%%@Y*@t%w){iBt PdFcontent in the

|so one, "etc.) ne" conpounds,
obtalnable fron1a|d de conpounds (forral dehyde nd
SRR OB G T8 1 SPLLV BT SPOe Mﬁmﬁz?
conpounds, and oxazol i di ne conpounds. As the pol yol
growp (Bl bendemt an theswuriangrapent (B, tisepaiederably 1/2
and polyol (12) are exenplified. A single use of the

td @/1(lthp ee wredsiabhy il0B/WM th B 1sByl Andnpuntiotlahky
polyol (12) is preferable . As the pol ynercaptane

P fdrab nﬁfnrv'z?ge%oi/, 1.5, 4- Hrhanedhel fggﬁﬁasé% (@) is

are exe A reaction st opper used

al on .
Wate% mig), 1% is regarded as a divalent active hydrogen

compound.

The resin (b2) obtained by reacting the reactive
group-containing prepolymer (a) with the precursor (b0)
containing the curing agent (B) becomes a component of the
resin particles (B) and the resin particles (C). The weight
average molecular weight of the resin (b2) obtained by
reacting the reactive group-containing prepolymer (a) with
the curing agent () is preferably 3,000 or more, still more
preferably 3,000. tb'i0,000,(')OO, and parficularly preferably
5,000 to 1,000,000.

In the reaction of the reactive group-containing
prepolymer (o) and the curding agent (B) in an aqueous
medium, by adding a reactive group-containing prepolymer
(a) such as a leaner polyester resin (b1) and a polymer

unreactive with the curing agent (B), a so-called “dead
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active hydroxyl group -containing conpound (bl ) as
nece ssary. The additional use of the reaction stopper

W@ bEY/oar77e gi ven ratio makes it possible t o aRfT/iE009/061436

the nol ecul ar weight of the resin (b2) t o a

redet erm n a of e reacti t opper
Faby et HAES r{éhoafrﬁ%ctgoed.sgtsﬁmm‘tﬁee rErBg; P aberemes a
butylam ne , |auryl ne, m)noet hanqgl am ne,
RILELHIRoPEA A@S1ne{h 5} 2 ead b o mendt iowe of i e
conmpounds, etc.) nDnooIs (et hanol , et hano
1 st ivEaaio,u outcantd i n g note p el ymle (m)nwﬁehcabéanesing
(butyl nercaptane , |auryl nercaptane , etc.) ;

&g@ﬁltswayaﬂaéﬁé 4§ aeboXis 'ﬁQHYﬁB@t &n PDEOY A SO5Y¥RBA! Pesin
and nDnoepOX|des (butyl gl ycidyl ether, etc.) .

th t d - 2
Ao R JipRa T RalPeges i SBDA 1 28 pr epol yel
(a) in_the above -nentloned conbi nat i on

am no dhsupmardnt ofatkeg g eRreo usy dGEP@dISé@ﬁo?W used to
hydr oxyl group , and phenol i ¢ hydroxyl group) (a2b), a

. @0 cppt bs dryowpabaZef theareaihdbyl i gpawfecatdy 50apdras by

organi c group (a2e) which is blocked with a conpound
MARAOLS ?fodj(?i%tiﬂsnﬂytﬁeas& a5Th B0 1B re FAFAN yt 'D@%)ep arts

preferred are (a2a) (och) and an organlc group (a

e R ST B TR R S i 50
parts by mass, the dispersed state of the resin (b) is
improved, and when the amount is less than 2,000 parts by
mass, it 1s favorable in terms of cost efficiency.

The resin particles (C) can be obtained in the
following steps. An aqueous dispersion liquid (W) of resin
particies (A) containing a resin (a) is mixed with a resin (b)
or an organic solvent solution and/or dispersion liquid (O1)
of the resin (b), or a precursor (bO)_. of the resin (b) or an
aqueous solvent solution and/éf disbersion liquid (02) of
the precursor (b0), and the solution and/or dispersion
liquid (O1) or (0O2) is dispersed in the aqueous dispersion
(W). When the precursor (b0) is employed, the precursor
(b0) is reacted to form a resin (b2) and to obtain an
aqueous dispersion (X) of resin particles (C) having a

structure where the resin (a) is attached on the surfaces of
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(a2b) is particularly preferable . As the organic

group which i s blocked with a conpound capabl e of
wa@leEoNmi7My am no group s , the same as those deGLIRA&A61436

in (b la) are exenplified. Exanple s of the conpound

(b2) reactable wt n active. hydr.ogen- contai ni.n

G Trcpadeial ot B ety baksinbobls e S Il cptfogeed by

(b2b), a polycarboxylic acid (b2c) , a polycarboxylic

‘emdringe thispa ue emd m esbiumcfrio malt hieda qusy s T efigng

these , preferred are (b2a) and (b2b) ; and a

Pidpé soim(de (MAe riesimole) prifarhied.odstidsurfaces of

pol yi socyanate (b2a) , the sane as those described in

Epﬂ(}? R gg‘i)f?@laése (BYSh A %awgpféfhe?ﬁf:g%@rcqggr(r%g or a

yi socyanates are al so'the sanme. As yepoxi
(b2b) , ;the s as.f.ho descri bed i e polye i de
(ot ing dagean Pl ol Behhe b r b d GALs ebemaL hihe
same . As the polycarboxylic acid (b2c), dicarboxylic
partiqlezc(A) or thedcoatiagelayer Flyherdetsymd
pol ycarboxylic acid (b2c- 2) are exenplified. Exanples

dépehdlipyd vearhexTg efadiél rdxde) (Ahaindetlée conditions for
di carboxylic acid (b2c | ) and a trivalent or higher

£ dﬁ?}i?.@t a@ggﬂﬁpf’fﬂleisc(@?i (?Rg:qg.‘a'i%)g[)%?ﬁve nt re gxoving

exenp ired. I ngl'e use o i carboxylic acl
(b2c- | t) a5nd m xtures of a dicarboxylic
temperature).

The shape of particles and their surfaces of the resin
particles (C) obtained in the production method (I) can be
controlled by controlling the difference in sp‘ value between
the resin (a) and the resin (b), and the molecular weight of
the resin (a). When the difference in sp value
therebetween is small, smooth surfaced particles with
indefinite shapes are easily obtained. When the
difference is large, rough surfaced particles in spherical
shape are easily obtained. When the molecular weight of
the resin (a) is large, rough surfaced particles are easily
obtained. In contrast, when the molecular weight is small,
smooth surfaced particles are easily obtained. Note that
if the difference in sp value between (a) and (b) is
excessively low or excessively high, it becomes difficult to

perform granulation. In view of this, the difference in sp
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acid (b2 cl ) with a smaller anmount of the trival ent

or hi gher polyval ent polycarboxylic acid (b2c-2) are
weeabeoraml e . As the dicarboxylic acid (b2c- |PQT/IR20€9/061436

sanme as those described in the dicarboxylic acid (13)

RSPyt arh g i IOLEF e {5 BHE G0 .06, O

descri be d |n t he pol ycarboxylic acid (5) are
rxefgnabled. lahe prfandedtoHem ore nareke nafel s he to 4%.0.
t he pol ycarboxylic anhydride (b2d) , pyronerritic

- 'Bhbydreighst averapgmolie calaAsvéhghpafythedréi@in gasrticles
(b2e) , the halides of the polycarboxylic acid (b2c)

@Cifp%'fe%%ﬁlg, p@' fo b @B 0150 0 208 P& Ifh d RAIASS 1,000 to

are exe i ed. FUrther, the reaction stopper (b

 oTors e BT AT I D Y,

agent (b), as an equivalent ratio 4@1 b] of reactive
paotis yldrlyopreferahlyngd, 0@4cte v]é)é] .- cont ai ni ng
prepolyner (a) t o hydroxyl group [b] content in the
curinglageiné ddge dfstheepeodhictidh?2nieth@d(II)pahe shape
preferably 1.5/1t o 1/1 .5, and particularly

AL AR @in BTt S b o
C,;qu%ﬁgyghg o1 SOTRANG 10, 68110, (B2) QLA FY Y
10 beforehand, and the resin pafticles (C) will have a
substantially similaf shape to that of the resin particles
(B). Note that when the resin particles (B) have an
indefinite shape and a large amount of a coating agent (W’)
is used in the production method (II), the resulting resin
15. particles (C) will be spherical in shape.
| In the present invention, from the viewpoint of the
uniformity of particle diameters and the storage stability
of the resin particles (C), the resin particles (C) be
preferably composed of resin particles (A) containing
20 0.01% by mass to 60% by mass of a resin (a) or a coating
layer (P) containing the resin(a) within the same range,
and resin particles (B) containing 40% by mass to 99.99%

by mass of a resin (b); more preferably composed of resin

- particles (A) containing 0. 1% by mass to 50% by mass of a
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group -containing prepolyner (a) with the precursor (b
g ) containing the curing agent (b) becones a

we@onpoimsmi of the resin particles (B) and the PEBIRR009/061436
particles (C) . The wei ght average nol ecul ar wei ght of

the resin (b2) obtained b cti .the reactive.gr
L4 QA oPepdi pReray S} (BT Roptdininddhe ks fniey
is preferably 3,000 or nore, still nore pr fgrably o
wiblhontthe ¥G MEODA DEFD, 2 add rpal R pawawl;eSp‘fo e¢@Blgining
5,000t o 1,000, 000. In the reaction of the reactive

BO WD y- e0ak 81ty 199 .199p0b y nira () famdr d diem €b) Hiangd agent
(b) in an aqueous nedium by adding a reactive group

p&?ﬁai(lgi ,119') nggegxggpy&@w&g@daéf ?e's?ﬁnﬁﬁgﬁgéb’@ss_t(ﬁr)

resin mer ‘unreactive wt curing

agent. (b), sp-called "d | ymer" int.o the.reaction
s R 6o BeBYA R BSS dac s ¥ TaaLPE B SPiteLih oF 2

(b2) obtained by the reaction of the reactive group

c it damerBgoxqu’eauw)gvﬁhm nefa e () (iyitlybaitke)same

in the aqueous nedium and an unreacted resin such as

tdwegkl ren &rr ool @ eicl esi (B)Y kol fainfhg &oMnbyomdée to
aqueous dispersion (W used t o 100 parts by nass of

489, Bgfg.}ilx{‘aég’)oti 8 PE&iL@yly Whg?{/ﬂisbgnf%ﬁttopt%’eoptgsin

parts mass, and nore prefera 0O parts by mass
Sate IR0 LS AT L E CERYRq 1 RO P
10 more, the blocking resistance of the resulting toner
becomes excellent, and when it is 60% by mass or less, the
fixability, in particular, the low-temperature fixability
becomes excellent.
In the resin particles (C), from the viewpoint of the
15 uniformity of particle diameters, the powder flowability
and the storage stability of the resin particles (C), 5% or
more, preferably 30% or more, still more preferably 50% or
more, particularly preferably 80% or more of the surface
area of the resin particle (B) be coated with resin particles
20 (A) containing the resin (a) or the coating layer (P)
containing the resin (a). The surface coverage rate of the
resin particles (C) can be determined by analysis of images
obtained by a scanning electron microscope (SEM), based

on the following equation.
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i mproved, and when the amount is less than 2,000 parts

by mass, it is favorable in terns of cost efficiency.
wabaooesin particles (C can be obtaine d in tP&r/JP2009/061436

following step s. An aqueous dispersion |iquid (W of

resin art cles t

i h aSpatage ey }aéﬁnra?b%'r@@ 2[4 o %af?bqungr?g%‘?m
di spersion liquid (d of the resin (b) or

o eied e B Is o@)t ek vstlltél KAdior (B)/ @rem oafqmebu@rs@lo\fem sin

solution and/or dispersion liquid () of the

A ££ieN8 o B b:oQa)te drdi i€ AJobut (BN +anadleer odi spposiedn
liquid (O or (@) is dispersed in the aqueous

S8 87 ﬁéﬂl(xbp\/%xeq]cws @FeYr 390 (b a) is enployed,

e 'precursor reacted t forma resin (b2)

and t obt n an aqueou ersia r.esin

5 parti c %) %éﬂ}lel’f@pﬁl’ggr%ggl‘ae“\mgpédﬂé’ pEfArtigle
IS attached on the surfaces ofthe resin particles (B)
diermaiteirag e coedificiemnt off varvakid by or ¥edviong t he
aqueous nedium from the aqueous resin dispersion (X

dike ri Bsitho hay f atica¢leednopatriec ki (@0eks ¢fr dflee atdy 30% or
partlcle s (B) may take a formof particles (A) or

%%%t' ﬁl‘(/o% S)Fpefer%q B 19 %or?%'wg)(a.%l?&‘:?{’@ﬁﬂtgﬁe

part’l thé coating | ayer i's determ ne
vﬁ%ﬁ%?g'aﬁ%ﬁf“ shep RN LR Y el P PaHCIEl Biamiiers, a value
(i ncluding solvent removi ng tenperature)

10 of [volume average particle diameter/number average
particle diameter] of the resin particles (C) is preferably
1.0 to 1.4, and still more preferably 1.0 to 1.2. Although,
the volume average particle diameter of the resin particles
(C) varies depending on the application, in general, it is -

15 preferably 0.1 pm to 16 pm. The maximum limit of the
volume average particle diameter is still more preferably
11 pm, and particularly preferably 9 pm. The minimum
limit is still more preferably 0.5 pm, and particularly
preferably 1 um. Note that the volume average particle

20 diameter and the number average particle diameter can be
measured by a MULTISIZER III (manufactured by Coulter
Co.) at a time.

In the present invention, it is possible to provide

desired concavo-convexes or irregularities to surfaces of
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The shape of particles and their surfaces of the resin
particle s (C obtained in the production nethod (1)

w@amoper7cont rol | ed by controlling the differenP&r/ireoey061436
val ue between the resin (a) and the resin (b) , and

O o o £ S H0EbyER aptiiilie Y rathie LS Hinmpters

surfaced particles w é h i ndefinite shapes arge easily
bt heneesiyiear titdegi (AL ramderesin a}%grét,wrlgag&%lmédw
particles in spherical shape are easily obtained. Wen
dhengihgcuhearsuefgbé afvéhegeesate (&) the respe,paotigiles
surfaced particles are easily obtained. In contrast,

o@ﬁ@_ota{t% I §FU Rl ¥ELYDA ¢ paoysé*ﬁ'('p) SPRALA NS W 868dresin

particles are easily obtarne Note that 1t the

fference. in sp value between (a), and (b) i .-
@ceclf Ity AoRionoLk el dmBTgvh: the § ovilah Hawability,
difficult t o performgranulation. In_view of this,
e sqigqidierraer fares praiaiam paswaed ba) BAT opgthed of the
preferably 0.01 t o 5.0, nore preferably 0.1t o 3.0,

wEispiditiobée (CeierpbdfeaRly 52n2/gThe 50 ght/g. In
average nol ecul ar weight of the resin particles (a) is

bg-{)@fpe{&t}w ihQ'%ﬁtiQ)n];’ QOQ?PQQ’?F‘?SE’IP%%%%H?N Béu]rf%%% hPea

0,7 000, sti nore preferably 2,000t o 200, O
2% O30LEH LY Prelecath 2,000 L0 200, 0, ML,
QRep BASSHE (mamuidcturcd by Yuasa fonics Tnc.
(measurement gas: He/Kr = 99.9/0.1 voL%, calibration gas:
nitrogen).

Also, from the viewpoint of the powder flowability,
the average-center line surface roughness (Ra) of the resin
particles is preferably 0.01 pm to 0.8 um. The
average-center line surface roughness (Ra) is a value
determined by averaging out an absolute deviation
between the roughness curve and the center line and can be
measured, for example, by a scanning probe microscope
system (manufactured by Toyo Technica).

The resin particle (C) is i)referably spherically
shaped from the viewpoint of the powder flowability, the

melt-leveling and the like. In this case, the resin

particles (B) are also preferably spherically shaped. The
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the resin particles (B) which have been produced
bef orehand, and the resin particles (C) will have a

waobsvertté al |y simlar shape t o that of the recSI/#P2009/061436

particles (B) . Note that when the resin particle s

Bhaveanldefn e Shape .and a.la nt of.a
ABLERRE SOEH Y, BF Gt T g o 4RLET G MRt ably
élﬁ%é the resulting resin particle s (C w.ll be

ttioc A1 00n misagerrefarahdyf derfo lndermndnpartignlarly

the viewpoint of the uniformty of particle dianmeters
pnefd heb by ay &k tot 2b0) | tNodk thetrtdse myperagel erdudarity
the resin particles (C) be preferably conposed of

{)se%' {?aﬂ’ﬁ%tH%k@r&ﬂxﬁéd%%ié“fﬁ@l&w%% Ei/aﬁ(ﬁ%)sr 't FigQ¥ay,

ss of resin or a coating layer
con th th
vaeH 5 ere et es'fi& hebPhFed UboRIP Raed Thsied Msgnof
by mass of a resin ;. nore preferably. conposed of

andi hhgaﬂtl‘ic@r@fgr@A)tlébrheémﬁl’thfOthi%b?]fmf&dtar@%@‘% the
by mass of aresin (a) or a coating |ayer (P)

analgdi s nbivilde d 45 thieak ine & fe tdretisente ngobeof andircle
resin particles (B) containing 50% by mass to 99. 99%

ﬂxvﬁfﬁg%ﬁf ?QeraeébFréQ%)i n qp%%rkheub% Jctu eferab! y

conpo resin par A) contalning 1%y mass t
SpaRt TSt SRS PR LRI ARER 65l

ftl(?)svslr nty’:)pa(; tpI : 1|' t? 1Sclt(381)mgognet aalnnell lr;fgz eSrSO(A)Fb L&m S’fc’)OtO °
manufactured by Sysmex Corporation). More specifically,
100 mL to 150 mL of water with solid impurities has been
removed beforehand is put in a given vessel, 0.1 mL to 0.5
mL of a surfactant (DRYWEL, produced by FUJIFILM
Corporation) is added as a dispersant, and about 0.1 g to
9.5 g of a measurement sample is further added to thereby
obtain a suspension liquid with the sample being dispersed
therein. The suspension liquid is then subjected to a
dispersion treatment in a supersonic dispersing machine
(ULTRASONIC CLEANER MODEL VS-150, manufactured
by Welvocria Co.) for about 1 minute to 3 minutes so that
the concentration of the dispersion becomes 3,000/uL to

10,000/pL, followed by measurement of the shape and

particle distribution of the resin particles.
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99% by mass of a resin (b) . Wen the anmount of the

resin particles (A or the coating layer (P) is 0.0
wa1y/00a36 or nore, the bl ocking resistance of P€T@P2009/061436

resulting toner becones excellent, and when it is 60%

by mass,,or |less, the fixabilit in particular, the

owt erdrStOmE | CRIPPEL f AR bR o IRRPF oh thE, PrRE N
resin particles (Cf , fromthe viewpoint of the )

unv ¢ ot o nyp vé fora bl |co nif @it & dayere dhdngsganic mineral

flowability and the storage stability of the resin

e hetRsa (Firt 3% @fe A{ e r Aoefi abhy d3@% drwithesrganic
still nore preferably 50% or nore, particularly

ﬂ)rx?é.erapiﬁéi %Q)?i?%saﬁoffygiehhﬁmépggﬁqsﬁri‘ﬁ%ﬂ{l hied '1051 the

resin part be ‘coated wth resin particles (
containing the.resin (a), or . the coati | ayer (P)
I&Bﬁ?%\f‘ﬁi%V?HEIQ%SHSnpérﬁ)fe?a‘Phg el B rate
of the resin particles (C can be determ ned by
smaiotste-basedabesiobmsisiad byructvaanmadidied: wath
m croscope (SEM , based on the follow ng

efgahi e oimce deviy adeor pbesiBle %ol &h o @hicReomd é ik
of resin particle (B) coated with (A) or (P)/ area of

&’856{18%2*&1 th%sfz{(}r@ﬁ‘é{liiﬂ&%@i&%iﬁgr\ﬁ‘ltﬂg;f %’S?Qtz%i]t(l)'?ing a

+ area exposed portions resin parti )

A AR ORI L AN AT
with trivalent metal. However, when metal anions are
introduced thereinto, the resulting mineral becomes highly
hydrophilic. Therefore, preferred is a layered inorganic
compound in which a part of metal anions is modified with
organic anions.

As an organic cation modifier used for the layered
inorganic mineral in which interlayer ions are partially
modified with inorganic ions, quaternary alkyl ammonium
salts, phosphonium salts and imidazole salts are
exemplified. Among these, preferred are quaternary alkyl
ammonium salts. Specific examples of the quaternary
alkyl ammonium salts, trimethyl stearyl ammonium,

dimethyl stearyl benzyl ammonium, and

oleylbis(2-hydroxyethyl)methyl ammonium.
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di stribution of the resin particles (C) is preferably
30% or |less, and nore preferably 0. 1%t o 15% Al so,

WO e@ni004120 vi ewpoi nt of the uniformty of partiRCBEIP2009/061436

di aneters, a val ue of [voI ume average particle

recin SATPIES THR TS PR Eifi A4 RIE o) to'lﬁgier

erabl 10t012 thouh

st|II nor e_ pr ef
Linde avel f;gt@Spawi Ra bR s edb Y aﬁeesfeg.a OSphates
paft|C|eS (C) varies depending on the application, in

_ geohrfurthérilsapieger danohédymbboabsned ohheyclic alkyl

maxi mum limt of the volunme average particle dianeter

(6181 'd%4W5§kBrne§le(@ql y éézmﬂalmspa(rds cutayg)y

pr ef er abl mnimumlimt i's still nore

ES LR LRT, IR RS RRBRa el Bride.

nunber average particle d| aneter can be msasured by  a
apithesiZER. | | Camhary Het actds fyavsngt ap ebhy apeaof‘ilﬁé

In the pre sent invention, it is possiblet o

bké!/éd@nd@ﬁé r;eﬂbmiaclalm-convexes or irre gularities t
o surfaces ofthe resin particles (C) by changing the

parti CIBEY?J%{%%E% Abd é@guﬁ Sit PAEY & €5n6Df 289 layered

resin pdr hanglng the surface
coverags rat.e of the

] ileS| n partl cles. co tebiie

TR EBRtP g IPaya! PRERCOREARIRS T hotf dbi ROLRIPIe 140 11
Ilnsoggleizglb; ?Irgpgrltn}.egrg\;ﬁpthhoebﬁ:?\gge{oftlhoﬁglsldlttl{ng toner
will have moderate hydrophobicity, an oil phase containing
the toner composition and/or toner composition precursor
will have a non-Newtonian viscosity, and the resulting
toner can be made to have an indefinite shape. At that
occasion, the amount of the layered inorganic mineral in
which a part of the toner material is modified with the
organlc ions 18 preferably O 05% by mass to 10% by mass,
and more preferably O 05% by mass to 5% by mass.

The layered inorganic mineral in which a part
thereof is modified with organic ions may be suitably
selected. Examples thereof include montmorillonite,
bentonite, hectorite, attapulgite, sepiolite, and mixtures

thereof. Among these, organically modified

montmorillonite or bentonite is preferable in terms that
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the specific surface area neasured by BET net hod of
the resin particles (C) is preferably 0.5 n2/gt o 5.0

WOor201g/0017m0 t he prsent invention, a value of BETPGR&2069/@51436

surface area is nmeasured by a specific surface area

ter, for ex | e, QUANTASORB (manufactured .by Yuasa.,.
{867 clo it T BB ACABNEO AT PEPRETLIGH: Gitpi FIViT a4 ties
cal i bration gas : ni troger&) . Also, fromthe viewpoint
odnthe qosidar adiowdisid.i and the addispee-amawnt| jamd they
surface roughness (Ra) of the resin particles is

o efefifabltyv .10l ameniabl @nBomt.The average -center
l'ine surface roughness (Ra) is a val ue deterni ned by

aver agi I Lat L op; 2
gSQ%@EE%?&a%% 8 fd&n b?ElQH?"%gfk%g%le layered

roughne e center Trne an

nreasured, for ex | e, . by, a scannpi rope m croscope .
SRR heaPE Ty D B 14y Fachribae o $aanastiifel Swith
particle (C) .is preferably spherically shaped fromthe

o gapot o nd inkdudewdara fd rwebinl -8 b etrHeo miller sualelgisng
and the like . Inthis case , the resin particles (B)

BENTIGNPref 8RN TONEeSiscalld BENEO NE&B8¥rqgeoduced
circularity of the resin particles (C) is preferably

lg%%hteo%)}"?PXd"g]?LpV@‘ Sf)ggld%ﬁcg;(g%a‘ [Klg}tgd @Q‘%algst

particularly preferably te that th
FREDE AT 5 LA R 48 S0 BEARTOR x1.
(produced by CLAYTON APA Southern Clay Product, Inc.);
and stearalkonium bentonite such as BENTONE 27
(produced by Rheox), TIXOGEL LG (produced by United
Catalyst Inc.), and CLAYTON AF and CLAYTON APA
(produced by CLAYTON APA Southern Clay Product, Inc.);
and quaternium-18 benzalkonium bentonite such as
CLAYTON HT and CLAYTON PS (produced by Southern
Clay. _Products,-Inc.). PartAicu.l'_avrly _preAferred are .
CLAYTON AF and CLAYTON APA. Further, as a 1ay'é'red
inorganic mineral in which a part thereof is modified with
organic anions, layered inorganic minnérals obtained by
modification of DHT-4A (Kyowa Chemical Industry Co.,
Ltd.) with an organic anion represented by the following
General Formula (1) are particularly preferable. As a

compound represented by the following General Formula
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particle s are optically detected t o obtain an i nmage

thereof, and the circunferential |ength of the
weeapeet’ad area of the image is divided by thePCT/JP2009/061436

circunferential length of a circle having an area

rrespondi ng,t roje area. Specifi.call
(eGP agun e o MY TL L B AT vy o CHI
article imge analyzer (FPIA- 2000, manufactured by
PO BEJFAK BT O., bl D dpieiesemplyfieho nl t o
150 nmL of water with solid inpuritie s has been

renove® 1€ R2Ohadg O sMput | "Gan@nednFoasnalla L)L ni t
o 0.5 nmL of a surfactant (DRYWEL, produced by FUJIFIL

M
Cor por at,i ' ' t
07o, Bh Gt d fa PI It o) SHPY SR no i S0 o et 0

t hereby obtain_a suspension |iquid with the sanpl

GRANY HRTIBEsdd EREPETH A tommss JLpHRRERSE Rhn 40| 4l kplape
subjected t o a dispersion treatnent in a supersonic

gif sppramgnga2ioné ¢axrRASON B CLEANERNNMIDHR g as of1530 10;
manuf actured by Welvocria Co.) for about 1 mnutet o

Bn di Nﬂtrég)rfe(séﬁlﬁé al €0 BBRGARI Ak ©fa b1t hte dt spersi on
beconmes 3,000/ nm. t o 10, 000/ ni, followed by

eqs f the shape and particle distribution of
t he ggg?ﬁﬂ%{g?“ cl es. The toner conposition of the toner

of the_present Jinvention preferably contains a | ayered
i nor gafit® Mi&HeLaPe T, oo nasﬁafrfe%?tlt eertf’é‘fé'ro'? e
is nodified with organic

present invention and further contains other suitably

selected components, such as carrier. The developer may
be a one-component developer or two-component developer,
however, when used in high-speed printers responding to
“recent enhancement in information processing speed, the
two-component developer is preferable in terms of
improvement of shelf-life.
(Carrier)

The carrier is not barticularly limited and may be
suitably selected in accordance with the intended use.
Preferably, the carrier contains a core material and a resin
layer for coating the core material.

The core material is not particularly limited and
may be suitably selecfed from among conventionally known

core materials. For example, manganese-strontium
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ions. The nodified | ayered inorganic mneral used in
the present invention is preferably m neral having

W@ pE0NIL720 - based basic crystal structure nodi f PEHIRACI061436
organic cations. It is also possible to introduce

@ﬁtal bons(gnto the ayerfd i norgani ¢ _m nera
& 6 T op | ST dRe THER BF S FLAER Sy B
i norgani ¢ m neral wth trivalent netal. However, V\,hen

(MraM ghioase dr m a trriedscefl tthemaudgoto (He emaiet ang
m neral becones highly hydrophilic. Therefore ,

preferdapldé. i slm tleayes asf saouganigchdghpomické rl evbs tiy,ahigh
part of metal anions is nodified with organic anions .

ﬁsaoi‘xgepfmo% oy itgplémsd'stl'cq{ alésfan{ oWwiae @Y@Oe@mu/g or

antc mneral 1 n ch inter IOﬂS are

Biehe Fl e magartite (ooarom s PRk odh Ehiiol o

salts are exenplified. Anong these, preferred are
preferably. allayiteammsmiied algt capglds pif ce extmgl @B Wie
the quaternary al kyl amonium salts, trinmethyl stearyl

@dm@wrpr@krmwydo ot batyht bﬂ@k}ﬂro%mﬁlh Uumagrdbearing
ol eylbis (2 -hydroxyethyl) nethyl ammonium Specific

Sﬁme%soﬁfw %hOEEQ@b‘Eea%{”tg%e@g'tghﬂrs lirlg l‘édﬁﬁush and of

tes, sulfonate s , car boxy ate s or phosphates

ach urt her vi ng . a.branched, unbranch
évantage ?n ogtalngng ?gh qual{i1 y 1enqa%re, Xr%lalk

magnetization materials such as copper-zinc (Cu-Zn)-based
materials (30 emu/g to 80 emu/g) are preferable. These
may be used alone or in combination.

As for the particle diameter of the core material, the
average particle diameter (weight average particle
diameter (D50)) is preferably 10 pm to 200 pm, and more"
preferably 40 pm to 100 pm. When the average particle
diameter (weight average particle diame.ter (D50) 18
smaller than 10 pm, the amount of fine powder particles is
increased in a particle size distribution of carrier particles,
and the magnetization per particle decreases, possibly
causing carrier scattering. When the average particle
diameter is larger than 200 pm, the specific area of the

toner is reduced, possibly causing toner scattering; in the
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(A - c44) , alkenyl (d - C22) , alkoxy (C8 - C32) ,
hydr oxyal kyl (C2 C22) , ethylene oxide , propylene

wWox1de)17or the |ike. Carboxylic acids having apCT/JP2009/061436
et hyl ene oxi de skel eton are preferable . By partially

et F RO R e, Pa&é%hisoabéiﬁ%?a'4‘9%3""%‘:

noder at elg [ rrpart hydrophob| city t. othe resultin

negnee dwek bikisye inonardieubgtr ophoniidi partsnmAy %agéde
contai ning the toner conposition and/or toner
conposTheom ptecinkof tvheélrdwive layeanidavdtopisarticularly
viscosity, and the resulting toner can be made t o

1RYV&R A 4 fxmi%w b8 §ﬁ"i‘9§b1y’“§elté}?ctecp‘i'9@§i Qﬂnoﬂ%

amount o Fayered 1norganic mneral in whi

art of the er material is dlf
s ipaantioBRLlY Sne B EasiRs 0% H?ﬁessstﬁle&efgo}wlude
mass, and nore preferably O. 05%b mass to 5% by nass.
mmemaneseas» worlganiny hirgei s, ine W torr en p s itifor eof
is nodified wwth organic ions nay be suitably
Is&l ©cé adtedxabpfias relsdheqfp b hed sitker mestinmripobycsebonate
bentonite , hectorite , attapul gite , sepiolite, and

Y8y e?ﬂ?@fﬁgflen'%npgglﬁge 98N £ALYidodiddied,

nont mjr oni t bent onr t préferable in terns
R4 Dot Vel R 1 il EPcés%ft%&ﬁga‘r” e toEinuleReye

amount, and_they

10 resins, polyhexafluoropropylene resins, copolymers
between vinylidene fluoride and acrylic monomer,
copolymers between vinylidene fluoride and acrylic
monomer, copolymers between vinylidene fluoride and
vinyl fluoride; fluoroterpolymers (trifluoride (multiple

15 fluoride) copolymers) such as terpolymer of
tetrafluoroethylene, vinylidene fluoride and non-fluoro
monomer; and silicone resins. These resins may be used
alone or in combination. Among these, silicone resins are
particularly preferable.

20 The silicone resin is not particularly limited and
may be suitably selected from among generally known
silicone resins in accordance with the intended use.

Examples of the silicone resin include straight silicone

resins made from only organosiloxane bond; and silicone
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are effective in a small anmount. Specific exanpl es of
comercially avail able | ayered inorganic mneral in

wawilekodg7part thereof is nodified with organi cCPCDRIR009/061436

i nclude quaternium 18 bentonite such as BENTONE 3,
BENTONE 3%. nd, BENTONE BQLYﬂS(froduced b Rhﬁox) D

5% 309 1?’&%%& P by 'O gdescgt,apg;!}'ef gl yresin, epoxy
CLAYTON 34, CLAYTON 40, and CLAYTON XL (produced by

G AVMTOR CAPAL st sHiar, nuee b ameodgsin pacthe likgd

st ear al koni um bentonite such as BENTONE 27 (produced

by Rheg¥s thelkX[¥doln d Ge(shhgdtemdn by c Ll ¥yec vGaitlalbyl et

Inc.) , and CLAYTON AF and CLAYTON APA (produced by

ST %géu?g“%nga? e £ O ot G HE ﬁigig%ne rea{lns,

quaterni um 1 zal koni um bent oni te “suc CLAYT

K29, SRTE. B3 R B B SRt e >

CLAYTON APA. Further, as a |ayered inorganic m neral
Chemieal Lopar Ltdhenat SB2460) f SE2 40 6h DREANQ produced

ani ons, |ayered inorganic m neral s obtained by

PPATO RAY dho af J¥Fn g (SMevweneh@d .caltd nditst exe@plified.
Ltd.) with an organic anion represented by the

01| U S5OSO B e s
%g lg%—?%f% CHJG'E?(Q lrlg%S B%{a_r;}] lb%l(_ﬂ%l)s ed .f O'For aenxpallgp’lel:" 11{-%6
(alkyd-modified), KR5208 (acryl-modified), ES1001N
(epoxy-modified), and KR305 (urethane-modified) produced
by Shin-Etsu Chemical Co., Ltd.; and SR2115
(epoxy-modified), and SR2110(alkyd-modified) produced by
TORAY Dow Corning Silicone Co., Ltd. are exemplified.

Note that silicone resin may be used alone, and a
crosslinkable component, and a charge amount controlling
component may be used with the silicone resin(s).

As necessary, the resin layer may contain conductive
powder or the like. Examples of the conductive powder
include iron powder, carbon black, titanium oxide powder,
tin oxide powder, and zinc oxide powder. The average

particle diameter of these conductive powders is preferably

1 um or less. When the average particle diameter is
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KOGYO SEI YAKU CO. , LTD.) is exenplified. R (OR2)nO
SBM CGeneral Formula (I) In General Formula (I ), R

w0 epoeeEmi s an al kyl group having 13 carbon atRCEJP2R®/061436

represents an al kyl ene group having 2 t o 6 carbon

Fhrobt B dosap droment P difBreapttr 7S amn (AU FRRGy fo ric

cont ai ns at Ieast the toner of the present invention
reRi St@meer contai ns other suitably sel ected

conmponents, such as carrier. The devel oper may be a

one - c@iponrest ndéxekoped nob et fuarm ey ofente xdevgllepdiy the
however, when used in high speed printers responding

fol‘To%‘iF%:thE‘H?éFeneﬂﬂﬁe' h@f)ﬁ'é”ﬁéé?& X Q‘B%SﬂlE‘& is

speed e two- conponent eve oper I's preferable in

t_.of | f Ca Th
TR 4 dTBP BREARA 8PIYePinte B S hefy WAt 158

sui tabl y selected in accordance with the intended use
solprtgfoar,abhg ceatirgrgelartiosntai aBpiiedrenitarmily oanthe
a resin layer for coating the core material. The core
st fai¢@lofl hBotopanhiatelranl yby idricloatv @ndiomylbe known

suitably selected from anong conventionally known
coating method, then dried and baked, thereby forming a
resin layer. Examples of the coating method include
dip-coating method, spray-coating method, and
brush-coating method.

The organic solvent is not particularly limited and
may be suitably selected in accordance with the intended
use. Examples thereof include toluene, xylylene,
methylethylketone, methylisobutylketone, Cellosolve, and
butyl acetate.

The baking is not particularly limited and may be
external heating or internal heating. Examples thereof
include methods using fixed electric furnace, fluid electric
furnace, rotary electric furnace, burner furnace and
methods using a microwave.

The amount of the resin layers in the carrier is

preferably 0.01% by mass to 5.0% by mass. When the

amount is less than 0.01% by mass, the resin layer may not
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core materials. For exanple , manganese
-strontium Mh-Sr) -based nmaterials and manganese

WO pEgiesTum (Mh- Mg) based materials of 50 enu/RCT/IRR0GD61436
enu/g are preferable . In terms of securing high image

it nmagneti zatjon ma erial uch as iron
Svkaai b doBRA0T 6191 OF bhe: 5URR8cRabhebie BoF Ssttp AL,
o 120 erru/g&%lare preferable . In ternms of being
angawihe vt kagimguiy inenosst bhanppediuby masa, tieenesin
el ectrostatic i mage bearing menber on which surface a

bdcvde sl t&e thivkish dngr Dhulheiefdveotagen Rarriers
obtai ning high- quality inmge, weak rragneti zation

d@@f';ﬁl{l& ?ggboeﬁ%/ 8999%&#&?&&1& iy - obt.ained.

mat er i enu/ g) are pre

These y ,be use aI one or .in conbination r th
par ¢ 1 chE i e e R %&%On%?@rn%en%h%egsi?aaé The
particle diameter (weight average particle dianeter
qDE0)er conpearteinabilye 1OV aneeme enenindexrdopsireis not
preferably 40 mnmt o 100 nm When the average particle

ph R era (el Dhat t el es ade npay th €| e ldicted arlccoPdndly, and
smaller than 10 mm the anount of fine powder

Ra{éc e‘il‘%xJal"“’olrxyng'r()@)és’l%j &%Qérés%%f'xﬁﬁs@ ghid B Eon

rrier ticles e magneti-zation per
icle cleases, possib usi ng carrier
%%{qre*}b%eg%eﬁyt ﬁ’eg%%éroagﬁ/g Yi%E i aneter is
| arger than 200 nmm the specific area of the
10 With regard to the mixing ratio of toner and carrier
of the two-component developer, the toner is 1 part by mass

to 10.0 parts by mass relative to 100 parts by mass of the

carrier in general.

15 (Image Forming Apparatus and Image Forming Method)
The image forming apparatus of the present

invention includes at least a latent electrostatic image
bearing member, a charge controlling unit configured to
charge a surface of the latent electrostatic image bearing

20 member, an exposing unit configured to expose the charged
surface of the latent electrostatic image bearing member to
form a latent electrostatic image, a developing unit
configured to develop the latent electrostatic image using

a toner to form a visible image, a transfer unit configured
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toner is reduced, possibly causing toner scattering;
in thecase of full-color having a |large solid part

w@e@a/00t7he reproduci bility, in particular, of BCI/iIRR009/061436

parts nay degrade . The material of the resin Iayer i's

O RS B IR RS, B P FPIGAC ame

thereof |nclude am no resins, pol V|nyI resins,
pdiysngrenst cos figuned dgehiz theotranpfereedgmpgeyan the
ster resins, polycarbonate resins, polyethylene
fﬁﬁdﬁ@in@qme\dinmh,fémdrfldﬁthesiinﬁchxmés/\d rybhdemE unit,
fluoride resins, polytrifluoroethyl ene resins,

@ﬂhy a&'a 9§r "s%?é@ﬁedCHPQJd’dWcPaHEEV‘@?E‘h the
e an

V|ny ene uor acrylic nononer, copol yners
etmeen Vi i dene f.l uori and acrylic, nonone

%sﬁﬁwevpsp%reﬁma}. et i ﬂb%g?|f‘f}aal¥b%aghfagvﬁ*ﬂﬂ a

fluoride ; fluoroterpolyners (trifluoride (nultiple

reaneling) vovigel yndregnsnehling maridorptethef like.  Note

tetrafl uoroethylene , vinylidene fluoride and
t1oat fd comebimaei®eh; o Anth esichiaagria ¢ ash its anlhede eayosing
may be used al one or in conbination. Anong these ,

&h}lt Wy HeSERFIA & @a&Bh%uéP%éago%ﬂﬁeap%%ge ‘f‘ta@mmg

I coné resin 1s not partlc i m t and nay be
Shbl o Ecleshed am amno AeneraLly, e 81 hone
image-forming toner according to the present invention.

The image forming method of the present invention
includes at least a charging step for charging a surface of a
latent electrostatic image bearing member, an exposing
step for exposing the charged surface of the latent
electrostatic image bearing member to form a latent
electrostatic image, a developing step for developing the
latent electrostatic image using a toner to form a visible
image, a transferring step for transferring the visible
image onto a recording medium, and a fixing step for fixing
the transferred image on the recording medium, and
further includes a cleaning step and other steps suit.ably
selected in accordance with the necessity, for example, a
charge eliminating step, a recycling step, a controlling

step and the like. Note that a combination of the charging
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Exanpl es of the silicone resin include straight

silicone resins made from only organosil oxane bond;
w@rdosdi7rconer esins nodi fied with an al kyd resP@r/JP2009/061436

pol yester resin, epoxy resin acrylic resin, urethane

resin or the lik he SI|I one sk n

R R SRS FRECE T R ade DPoCPAL ety 1B4°8ed. As
straight silicone resins, KR27 1, KR255, and KRl 52
prastuosd ay c Sim a.get for mHars sdlepco. Thetoner yged in the
SR2400, SR2406, SR24 10 produced by TORAY Dow Cor ni ng
&evetopéngosteptid. aAr emevgyribirimin g.tAse t eccondlfigdo the
silicone resins commerci al ly avail abl e products may

f-‘eyé 111:\9 l e, KR206 (al kyd- nodified) , KR5208
acry nDdl , ESIOO | N (epoxynodified), and

KR305 ret. hane - podi fi dyce Shin Etsu

Chom I AR g 0] ng B ROU FE s Rl G invention
SR2 110 al kyd- nDdlfled) produced by TORAY Dow Cor ni ng
@ihikerdfawmrably tcqrried exdnpyi thed mpge fopming

silicone resin may be used al one, and a crosslinkable

£pppaRaiis odnth @ rhed @et ambweh t om! r ob p eogficariboneite
may be used with the silicone resin(s) . As necessary,

$1E5E5aET oy S T SOV GONCHSE NS DRITREAE N, cho
YA AL 5L R LT e

developing step can be carried out by the developing unit;
the transferring step can be carried out by the transfer
unit; the fixing step can be carried out by the fixing unit;
the cleaning step can be carried out by the cleaning unit;
and the other steps can be carried out by the other units.

The image-forming toner of the present invention
can also be used and housed in a process cartridge
detachably mounted on a main body of an image forming
apparatus, which includes at least the latent electrostatic
image bearing. member and the developing unit.

FIG. 1 is an illustration schematically showing a
configuration of an image forming apparatus equipped with

a process cartridge in which the image-forming toner of the

present invention is used.
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particle dianeter of these conductive powders is

preferably 1 mmor |ess. Wen the average particle
WelREMmoEro i sl arger than 1 mm it may be diffi cRCT/IR2000/061436

control the electric resistance . The resin |ayer can

be forpged_. for _exanple, by the follown nner. The.
silicon8 Féfnlor 'Eﬁgem% qlém(ﬁr%oﬁvga%i‘ﬁ%asn%hfag‘éﬂ?bre
solvent t o prepare a coating solution, the coating
bodst b ipyogesls edrtinidegeningferemee anmeaalo denotes a

core material by a conventionally known coating

blhedo nidnest ¢if i(ath prise halfedreidhes eby “latenngebedtasistatic
ayer. Exanples of the coating method include dip
- I s .
AR DS ASEY SRS RO pR0l) 3 denotes

articularly limted and may be . suitably sel ected,in.
ShrbEiaRcEOIE FeRECPRCeRIThered | E5nRbPEca (feyeliping
i nclude toluene , xylylene, nethylethyl ketone , )
wai hy hinsbnetfpireatcen o ugelriadsd| denoied duahpa moeg arwit.
The baking is not particularly limted and nay be

externgh fieatprgsentiiiesnaioheal ipler abieymd £shieher eof
i ncl ude nmethods using fixed electric furnace , fluid

LB AR BN SRS coHERD: 2, the
charging unit 3, the developing unit 4 and the cleaning
unit 5 are integrally combined into one unit as a process
cartridge, and the process cartridge is detachably mounted
on a main body of an image forming apparatus such as a
copier and a pripter.

The following description explains an operation of
an image forming apparatus equipped with a process
cartridge in which the image-forming toner of the present
invention is provided. .

The photoconductor 2 is driven to rotate at a
predetermined circumferential speed. The
photoconductor 2 receives uniform charge of positive or
negative predetermined potential from the charging unit 3
in the rotating process, then is exposed to image exposure

light from an image exposing unit (not shown) such as a

slit exposure and laser beam, and thus latent electrostatic
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The amount of the resin layers in the carrier is
preferably 0.01%y mass t o 5.0% by nass . Wen the

W@ ewo001776 | ess than 0.0 1%y nmass, the resin PEEH/E2000061436

not be fornmed uniformy on the surface of the core

mat eri al , and when_ t unt e than 5. 09
HBCE S i o B By IsolonBe d ot Bhek iiace of the
granul ati on bet ween carrlers occur and uniformcarrier
phratiogloasd wafonct- b bysaformred datpatdeletmsatatica
two -conponent devel oper, the carrier content in the
1 MGrdare die vid\wel b &y ito et wortH it duel delve loipiigedinit 4,
and may be selecte d accordingly, and it is preferably
9 9 S . f 2370
A et g e Tobs R ALy rzé‘ﬁ%’*?ﬁ%“’%?f?ﬁ*iﬁ%r S oato 2
of toper and carrier of the two- conp evel oper,, . .
Preotnee Pedithm Byng radsfes Uit ghgk shoujnpnschich is
relative t o 100 arts by mass of the carrier in
frddiraim fem@gerr—‘gﬂ e hyg App ikt eandt heapboteceinthuctor
Met hod) The image form ng apparatus of the present
hRdenhieotr s Acfedesnat (nesthawa) &y asl ectmesticdt ithe
i mage bearing nenber, a charge controlling unit

9{9%%%6& tne ﬁrg%g%o%&‘&'&{@i:e @fhé%é&f&fﬁ% medium

ectrostatic i bear1 ng nmenb an exposi g un
onf.iqured t ex ose the cha e rf.a e of fl £ £
VAR LFRoeigLT et mp ghe surface o

the photoconductor, introduced to a fixing unit (not shown),
and images are fixed and printed out as a copy or print to
the outside of the apparatus. The surface of the
photoconductor after i-mage transfer is cleaned as a result
of removal of untransferred toner residue remaining by the
cleaning unit 5, discharged, and then is used for

subsequent image formation repeatedly.

Examples

Hereinafter, Examples of the present invention will
be described, which however shall not be construed as
limiting the scope of the present invention. In the
following description, “part” or “parts” represents “part by

mass” or “parts by mass”.
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forma latent electrostatic i mage, a devel oping unit
configured t o develop the latent electrostatic inage

waigiingor7a oner t o forma visible image , a trRCEIR2009/061436
unit configuredt o transfer the visible inmge onto a

regordi ng .nedi and fi ¥png qunit. configured t fi

t nE pAIRR Bt mite A RRPBUitioRy ShRrHT Revester
further ipcludes a cleaning unit, and other units
%‘iﬁltlhtglbyl)gel ected in accordance with the necessity,

for exanple, a charge elimnating unit, a recycling

unit, a&ndocantaaltbichgvenréaatibmhheedsdkeqNgpedwith a
conmbi nation of the charging unit and the exposing unit

{RYr R ARIteed Lst LAY ol EH heetaEbh 1RO tLYET 8P arts of
unit. The toner used in the developing unit is an

| pge -form.ng,t accordipng .t 0o.the .pre sen

L dranAntaidl AR edGiR Al Trdpsdic ool faffllepo parts
i nvention includes at |east a charging step_ for )
ehi-dasdia anids beetiste .qang: enp aét%&frgsebwbhﬁwéém were
beari ng nmenber, an exposing step for exposing the
chharged,sthé anéxohirehe dsakeritjeeltedt tostiatg wp emieg
bearing nmenber t o forma latent electrostatic inmage ,

AeN) QR0 Bt G d OF rdAMRHAP) RISkl e §Eeintempe_ralté1re of

el ectrostatic image using a toner t o forma visib

1BBOE, 5oF R bR e e AR Sh RIS
DR sy et o temperatre of 150°C fo yield a resin. e
resin taken out from the autoclave was cooled to room
temperature, and then pulverized to form particles to
thereby obtain a polyester diol having a
polyhydroxycarboxylic acid skeleton (optical purity: 80%).
Subsequently, 400 parts of thus obtained polyester diol
having polyhydroxycarboxylic acid skeleton (hydroxyl
value: 11.2) an_d 100 parts of polyester diol (hydroxyl
value: 56) [whic-h had been otl)tai-ned by dehydration
condensation of a bisphenol A-EO (2 moles) adduct and a
terephthalic acid at a molar ratio of 1:1 to be synthesized]
were dissolved in methylethylketone to prepare a solution,
20 parts of IPDI as a chain extending agent were added to

the solution, and the solution was subjected to an

elongation reaction at 50°C for 6 hours, followed by
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further includes a cleaning step and ot her steps
suitably selected in accordance with the necessity,

wo er0exEampl e , a charge elimnating step , a rRClER20000061436
step , a controlling step and the like . Note that a

FEPE s st PErln v L EBRRY DRI TR e

ste 'Ehe toner used _in the devel oping step_is an
gle - fl&ratyies teanbr -3d cepai fgundotehaageeaeRg of 43°C.

|nvent|on The i mage form ng nethod of the present

i NP eatiuarn ioanEbea mapler AbRy (Baodivaxtiont ofylinlke s pajgester
form ng app aratus of the present invention.

PS4 f(badh !y, the charging step can be carried out by

t he charglng un|t t he exposing step can be carrie d

out by;the expos uni t devel oping st.e

carri et[,I BﬁtaﬁyaP %v&%%‘?ﬁgl%uvies%)‘#e% ,PSI}%(?

step can be carried out by the transfer_unit; the
h%lﬁg)rgﬁéprc&nsble”@d'r A aothtbQ/anellﬂ% ﬁgb@nlfi Panfs of
cl eaning step can be carried out by the cleaning unit;

Bt buniea wé deol sdOspaart shef talaceic awetdbladtieegt he@O parts
units . The inmage -form ng toner of the present

dNPeNLEefe G143 S& il USRd Q'}ﬁapﬁ’é‘%?dzl@t Pﬁ@ﬁ§§§1n were

cartridge detachabl'y nmounted on mai n body of
i.ch ude s at Ieast t he

qERege a2 thd %ggﬁv?re%%gsut?égntﬁg e SRPEHRE

devel opi.ng unit.
polymerization under normal pressure at a temperature of

160°C for 3 hours and further reacted under normal
pressure at a temperature of 130°C to yield a resin. The
resin taken out from the autoclave was cooled to room
temperatl‘lre, and then pulverized to form particles to
thereby obtain a polyester diol having a
polyhydroxycarboxylic acid skeleton (optical purity: 60%).
Subsequently, 200 parts of thus obtained polyester diol
having polyhydroxycar‘ooxylic acid skeleton (hydroxyl
value: 11.2) and 300 parts of polyester diol (hydroxyl
value: 56) [which had been obtained by dehydration
condensation of a bisphenol A-EO (2 moles) adduct and a
terephthalic acid at a molar ratio of 1:1 to be synthesized]

were dissolved in methylethylketone to i)repare a solution,

38 parts of IPDI as a chain extending agent were added to
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FIG 1 is an illustration schematically show ng a
configuration of an inmage form ng apparatus equi pped

WwWOwRa1h/0817pr ocess cartridge in which the i nage -PCY/air200p/061436
toner of the present invention is use d.In FIG 1,

f d { th t
o U aM Fide thecf BT URRR Nins, arb3eRERD: B &
phot oconductor (may be referred t o as "] atent

elagadienitea s hiwge eBOi*ky feenbdronrs, dedtep wedk by

nunmeral 3 denotes a charging unit, reference nuneral 4
dixviltin @ tdeyelodpieny dWdy mdhre&fedfﬁnﬂﬁtaﬁmtﬁ)aﬂyéster
denotes a cleaning unit. In the present invention, a

lHJQP' It J‘teeICBrif bqUyald ?B‘u‘ﬁ'(ﬁ%”héde”%' P 89 46ec.

ot ocon uc 2, the charging unit 3, the devel oping

o P B S b 8 £

process cartrldge is detachably nmounted on a main body
tﬁsuh(bdﬁée form ng app aratus such as a copier and a
printer. The follow ng description explains an

oper at I af 004 naa uitdeda veor &h bgi cuppes 84 ¢k eeqiiipaped with a
a process cartridge in which the imge -formng toner

St IR S g e, 2 are o
P f({)e}oegénnré 10?I rCOU(STfpef{I?tnst Io%' 2 t1c am& lactide, 100
parts of glycoside, and 2 parts of 2-ethylhexyltin were
charged; the mixture was subjected to ring-opening
polymerization under normal pressure at a temperature of
160°C for 3 hours and further reacted under normal
pressure at a temperature of 130°C to yield a resin. The
resin taken out from the autoclave was cooled to room
temperature, and then pulverized to form particles to
thereby obtain a polyester diol having a
polyhydroxycarboxylic acid skeleton (optical purity! 100%).
Subsequently, 250 parts of thus obtained polyester diol
having polyhydroxycarboxylic acid skeleton (hydroxyl
value: 11.2) and 250 parts of polyestef diol (hydroxyl
value: 56) [which had been obtained by dehydration

condensation of a bisphenol A-EO (2 moles) adduct and a

terephthalic acid at a molar ratio of 1:1 to be synthesized]
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phot oconductor 2 receives uniformcharge of positive

or negative predeterm ned potential fromthe charging
wa1D/08L7700 t he rotating process, then i s exposkCI/iP2009/061436

i mge exposure light froman inmage exposing unit (not

h Li d
Frae millRd B frfoars foratbbisi 2 éque%te?g‘ ffic acid
formed on the surface of the phot duct 2. Th
apaehaiy extemdng @ﬁ%@tmﬁag@gé r &0 |s(9|ée&199 and

toner with the devel oping unit 4, devel oped toner
i n@gad vt e ns epue teisad tleyd turadis £ are ddcedt prassacer dif N0
medi um by a transfer unit (not shown) , which is fed

Enrnem tBaPs m frﬁs{ig%ruslEob%we&rahtéﬁu%hetb%q@ld@m%ester

e transfer unit (not shown) so as t o match

?L' “Tearde BB et A Feup e BAVE, bnfentt 45°c.

surface of t he phot oconduc mtroduced t oa f| Xi n%
unP rodmsitieRokmam pded §B§0éﬂ@tﬂpﬂee diaemy podyester
out as a copy or print t o the outside of the

wgar §bd9) The surface of the photoconductor after

i mage transfer is cleaned as a result of renoval of

untranshep’ £ 4QREC1AG8 FURCERIRIVE di DX gili§ 4 8RN a
unit 5, discharged, and then is used for subsequent

OB RTEH, AR50, R PER G AL LIS B parco of
1,4-butanediol, 450 parts of L-lactic acid lactide, 50 parts
of D-lactic acid lactide, and 2 parts of tetrabutoxy titanate
were charged, the mixture was dehydration-condensed
under normal pressure at a temperature of 160°C for 3
hours and further dehydration-condensed under reduced
pressure of 10 mmHg to 15 mmHg at a temperature of
160°C to yield a resin. The resin taken out from the
autoclave was cooled to room temperature, and then
pulverized to form particles to thereby obtain a polyester
diol having a polyhydroxycarboxylic acid skeleton (optical
purity: 80%). Subsequently, 400 parts of thus obtained
polyester diol having polyhydroxycarboxylic acid skeleton
(hydroxyl value: 11.2) and 100 parts of polyester diol
(hydroxyl value: 56) [which had been obtained by

dehydration condensation of a bisphenol A-EO (2 moles)
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be descri bed, which however shall not be construed as
limting the scope of the present invention. In the

W(ﬁmlbmo\ﬂm} description, "part" or "p arts" repPEBEENNE/061436
'p art by mass" or "parts by nmass" .Production Exanple

Productj on o i near ster nresin
£ bt PRRS e Sh kIS ARL YT S8R, Fakfl b1 148 e
thernometer, a stirrer and_a nitrogen inlet tube , 3
serthesizedd wesp dnespbied 450%9Fg§19thy1ksépin@ 4ei d
| actide , 50 parts of D-lactic acid |lactide, and 2

wee p aref a Zsefuniloex20t parteref ddD feds d lod aiink texrte ndisn g
subjected t o ring-opening polymerization under normnal

fé@ﬁ%%%r%t aﬁdteed'Rgr E‘BHr§oPlﬁt1]oqQ G Pthd ROYLEi8Adwas

urther react ed nor mal pressure at a tenperat ure

SehIegiah te0 8, E10 pgatSa n ra Aegints R AR s Hodis,

then pul verized t o formparticle s to thereby obtain
folpomeadthy dissilliag hbeaspby yRY iR Ba% 4ChbR9FPEYaePdain
skel eton (optical purity: 80% . Subsequently, 400
[o6 Iyse offe ot bUls 4dbt a[ Pedly petyesh r4 Hiwhshfoming to have a Tg
pol yhydr oxycar boxyl i ¢ acid skel eton (hydroxyl value 11
%12)18& | 100 parts of polyester diol (hydroxyl value

) [which had been obtai ned by dehydration

201998 %Z%ttl18r1]1 xaamkl))llsepge%okProﬁ t%or{xolt)?slln%%dru%tolglr Céter

resin (b1))

Into an autoclave reaction vessel equipped with a
thermometer, a stirrer and a nitrogen inlet tube, 3 parts of
1,4-butanediol, 450 parts of L-lactic acid lactide, 50 parts
of D-lactic acid lactide, and 2 parts of tetrabutoxy titanate
were charged, the mixture was dehydration-condensed
under normal pressure at a temperature of 160°C for 3
hours and further dehydration-condensed under reduced
pressure of 10 mmHg to 15 mmHg at a temperature of
160°C to yield a resin. The resin taken out from the
autoclave was cooled to room temperature, and then
pulverized to form particles to thereby obtain a polyester
diol having a polyhydroxycarboxylic acid skeleton (optical
purity: 80%). Subsequently, 400 parts of thus obtained

polyester diol having polyhydroxycarboxylic acid skeleton
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terephthalic acid at a nolar ratio of 1 1t o be

synt hesi zed] were dissolved in nethylethyl ketone t o
w@eapase7a sol ution, 20 parts of |IPDI as a chaPeiI/JP2009/061436

ext endi ng agent were added t o the solution and the

- S0l ution.was. subj d t I t .
G5 & 9871 6 RbaF £ 11001 80da1DPuPetty Ph W S L dip!
avvaX t o thereby ohtain [Polyester -1] éPoI yest er
roxyhagalwend @) owhded &awh hﬁemacbtame) ukYi on

Exanpl e A-2 (Production of |inear polyester resin (b

d¢hylditatiom auvhdd myeticaaif en2vessplyleaw ghgdohidmdaa
therm)rreter a stirrer and a nitrogen inlet tube , 3

%Pflahfg a@i&iaﬁ%g# otg_olﬂgorapﬁrc; 5501 Lthagki %ﬁghgsized]

arts [[actic aci actlde ,

arts of 2- yI hex char , the mxture
b Fet it o Mm e b eb p B RBRRoE itAF nne & i on,
fressure at_a tenperature of 160 C for 3 hours and
@rpaets odabPEU @sder cheinaexpe nddmee age nt teeperad ded to
of 130 Ct o yield aresin. The resin taken out from

the syltudibayea wdstheosehution Al § ebpecté dro armnd
then pulverized t o formparticles t o thereby obtain

ea‘ko‘*f’%%f?%*?orpe?%%aﬁo'iﬁ‘é}tf‘ gty prEaarybi g
AR RN R G ST
b1-5]. [Polyester b1l-5] was found to have a Tg of 48°C.
Production Example A-6 (Production of polyester resin)
Into an autoclave reaction vessel equipped with a
thermometer and a stirrer, 9 parts of glycerine, 288 parts
of L-lactic acid lactide, and 2 parts of dibutyltin oxide were
charged, and the reaction vessel was substituted with
nitrogen gas. Subsequently the mixture was subjected to
ring-opening polymerization under normal pressure at a
temperature of 160°C for 6 hours and further reacted under
reduced pressure of 10 mmHg to 15 mmHg for 5 hours.
The reaction mixture was cooled to 110°C, 18 parts of IPDI
were added thereto, and the mixture was further reacted at
110°C for 5 hours, followed by distilling the solvent away

to thereby obtain [urethane-modified polyester] having a
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value : 11 .2) and 300 parts of polyester dio
(hydroxyl value 56) [which had been obtai ned by

Wa@ledy@oErre on condensati on of a bi sphenol A- EO PQI/sR20e3061436

adduct and a terephthalic acid at a nolar ratio of 1 1

t o nt hesi

WetRhret Ko RERofO 1o T uf EEhY N AL70. 990, and hygvins
| PDI as a chain extendi ng age re added t ot he
as(ﬂrapumcmeattnecgswaputoﬂf&)aé% rddead pyrify: 100%).

el ongation reaction at 50 C for 6 hours, followed by
dlBt-bﬂlulcrtgothxsnh\;ﬂletAa\'/XIaQPt'odlidtebabpfqmmefster resin)

. [ Polyester bl -2] . [Polye ster bl -2] was found t o

have alﬂ_gopo?@ﬁ:tongGHCféQ@t@@Wseseﬂl 8 qfif t%?th a

of linear yester resin (b Into an "autocl ave
ORGSR ed BEonn Anfiet PRT6; & RAFYS O47e A ppgps v t61, %00

anediol, 400 parts of L-lactic acid |lactide, 100 parts
ATt wdobi bectignaced parets dsr, 2ney RypRakg| of .dl\heﬂé'ltln
charged, the m xture was subjected t o ring-opening

@01 deTer & zatdloar gederandr the pressivre vadsse It enger at ure
of 160 C for 3 hours and further reacted under norma

sfll?] 635t ttl?'m%r? s 13E Ehkequd £t Et‘hreeiifkture
e rom-t

resin taken out e aut ocl ave was cool ed t

t - dth I dt
B¢ EPARELE8 (2t omasing i A5 ER an tho B “ReAmng

normal pressure at a temperature of 160°C for 8 hours and
further reacted under reduced pressure of 10 mmHg to 15
mmHg for 5 hours to thereby obtain [polyester 1] (optical
purity: 100%). [polyester 1] was found to have a Tg of
40°C.

Production Example A-8 (Production of polyester resin)

Into a reaction vessel equipped with a thermometer,

a stirrer and a nitrogen inlet tube, 701 parts of
1,2-propylene glycol, 716 parts of dimethyl terephthalate,
180 parts of adipic acid, and 3 parts of tetrabutoxy titanate
as a condensation catalyst, were charged, and the mixture
was reacted at 180°C under a nitrogen gas stream for 8
hours while distilling generated methanol away.
Subsequently, while gradually increasing the temperature

to 230°C, the mixture was reacted under a nitrogen gas
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pol yhydr oxycar boxyl i c acid skeleton (optical purity:

100% . Subsequently, 250 parts of thus obtained
w@oitgeet’er di ol havi ng pol yhydroxycar boxyl i c aeCT™IP2009/061436

skeleton (hydroxyl val ue 11.2) and 250 parts of

SR Refonyt Boniah mitksebfadied don BFORSedihgtgro1 and

A— EO (2 nol es) adduct and a_terephthalic acid at a

woltgr batng distilled awwy,s{wrhaer Zan s d wadeagredyced
prep are a solution, 25 parts of adipic acid as a
ghas suest ehd pgmddegnto B0 en adHed a4nd the sehuoticm,pmrduct
the solution was reacted under reduced pressure of 10

tAke &%m&&rtﬁe Wt% ntlncg tptlﬁrrﬁb}fh‘é*%te%'fnreached

Pol yester . [Polyester f ound
f 490 Productio Productlon

s LR8P ea n38| §BSRBEOPLErs TRaF) ”ﬁfn‘f%sa%l FEmEgd With a
reacti on vessel equipped with a thernpneter, a_stirrer .
their m omnetegeandna @tirnes 109 parts of thesresubbiatg gesin,
450 parts of L-lactic acid lactide, 50 parts of
4B 0apgairesach d.-lactideacidahdlc #idoar 19 00p ardtsr abutacemate
titanate were charged, the m xture was

1%96}xﬁreaah%1cgac}%rk§p@ M?ﬁn{@%%lpﬁ}?§§é‘f@ wWbré charged,

tenperature of 160 C or 3 hours and further

ratl on- condensed ,under ress e 10
HRALLRS o SRE PRy VAC o | B AT G G B e ma SR EEg g2,
froel?l)\r;]vecirhbey rpeosllynmte?l;zegtfourtl a{{ %rgéhg for 6 hours, thereby
obtaining [polyester 2] (optical purity: 80%). [polyester
2] was found to have a Tg of 47°C.

Production Example A-9 (Production of polyester resin)

Into a reaction vessel equipped with a thermometer,

a stirrer and a nitrogen inlet tube, 781 parts of
1,2-propylene glycol, 794 parts of dimethyl terephthalate,
66 parts of adipic acid, 38 parts of‘ trimellitic anhydride,
and 1 prart of titanium terephthalate as a polymerization
catalyst, were charged, and the mixture was reacted at
180°C under a nitrogen gas stream for 8 hours while
distilling generated methanol away. Subsequently, while
gradually increasing the temperature to 230°C, the

mixture was reacted under a nitrogen gas stream for 4

hours with generated 1,2-propylene glycol and water being
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aut ocl ave was cooled t o roomtenperature, and then
pul verized t o formparticles t o thereby obtain a

weoitgeet’er di ol havi ng a pol yhydr oxycar boxyl i cP@LIRR009/061436

skeleton (optical purity 80% . Subsequently, 400

SRR A9, AT RGN el g ot

11 .2) and 100 parts polyest i ol droxyl alue
wan Heioc R0 h’é‘dngbérfoéblé}%%a: Byl yawap on product was
condensati on of a bisphenol A-EO (2 nole s)adduct and
takenephthwhen adia satftanimlgapoiati thefedf redachdé 160°C,
synt hesi zed] were di ssolved in nethylethylketone t o

dierens GbeRiNIheNp Sy P S 3T | Bblpsste £ Bl Yas found
extendi ng agent were dadded t o the solution, and t

ol.ution jected t o an el ongation reaction at
ébb(f“f Br éag]df#gl ﬁol | oned by disti I I i ng the sol vent
away t. o thereby obt ai n PoI ester -4] [ Pol.yester
bl Praf ugdd omo Hivep m plen A goairueﬂaen Prfoﬂlft‘hféﬁ d wax)
Exanpl e A-5 (Production of I i near polyester resin (b

1)) I nfatanaauhatbalaveenehicoivwessese bguywipete di whith a
thernoneter, a stirrer and a nitrogen inlet tube , 3

ﬁgﬁl else/f Qutdaaegtﬁlpeﬁ@saaﬁh%t@foft aﬂ%tdé? aalddwo

50 parts of ladtic acid lacti
BAF1A & 6 ERUAAGto B, ebpiogt e Rivwax
LEL-400, softening point: 128°C, produced by Sanyo
Chemical Industries, Ltd.) were charged, and the reaction
vessel was substituted with nitrogen gas. Then, the
temperature was increased to 170°C so that the
components were adequately dissolved. Subsequently, a
mixture solution containing 595 parts of styrene, 255 parts
of methyl methacrylate, 34 parts of
di-t- butylperoxy hexahydroteraphthalate and 119 parts of
xylene was dellvered by drops 1nto the reaction vessel in 3
hours at a temperature of 170°C so as to polymerize the
components, and further, and the reaction temperature
was maintained for 30 minutes, followed by removal of the
solvent, thereby obtaining [modified wax 1]. [modified

wax 1] was found to have an sp value of grafted chains of
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under normal pre ssure at a tenperature of 160 C for 3
hours and further dehydration-condensed under reduced

weeassm7eo of 10 nmrHg t o 15 nmHg at a t enper at RCBIR2009/061436
160 Ct o yield a resin. The resin taken out fromthe

S{i:%'ﬂ%}ié&%&?%l T et pLE TEoRA B LG hididy Ghd a Te

ester diol having a polyhydroxycarboxyllc acid

£k &l6O5¢ (optical purity- 80% . Subsequently, 400
parts of thus obtained polyester diol having
poPybydraviyeafhoxyiple Acild §Pebetwanioydodxydsial ue 11
.2) and 100 parts of polyester diol (hydroxyl val ue

56) [""'['P%hygég??i:?g(%to%%%s*)y ﬂ‘ﬂh?ﬁif)%égf‘er b1-2] (800

condensati on propyl ene g yCco

B rERDer SeermBl} e fbalaal anfimigtatnieiaf aDsC fo

Erepare a solution, 20 parts of IPDI as a chain
%0&Rdiursg nggenbiawt el ekcmeadtero(Pﬁfé\’Isaputm@muﬁmtuhed by
sol ution was subjected t o an el ongation reaction at

EREGHAdr, BT 6o dotd avned khye dideidi pirbdaidthe §Heantthe
away t o thereby obtain [Polyester bl -5] . [Polyester

%&gﬁg%]eed\@g% aQ Jlﬂ}/l%(ﬁtggr@(g 486mp 5’&?%%' Ahd then

uction Of po yester resin) Into an

A OEA Y BHaBEL A S SR 2 AN sin
;élzggrh%raggll ?ﬁtelrgz%y grl])%azlne‘?lr; frgéutljll E(yl {)I gogﬁleqlet in
the resin: 80%; optical purity of (b1): 60%).
Production Example A-12 (Production of resin)
[Polyester b1-1] (1,000 parts) was coarsely crushed
to particle size of 200 pm to 300 pm to obtain [resin 2] ((b1)
content in the resin: 100%; optical purity of (b1): 80%).
Production Example A-13 (Production of resin)
[Polyester 3] (200 parts) AandA[polyester b1-3] (800
parts) were .nnlerlt-kneaded, Vand then pﬁlverized in a similar
manner as that described in Production Example 11,
thereby obtaining [resin 3] V((bl) content in the resin: 80%;
optical purity of (b1): 100%).
Production Example A-14 (Productio‘n of resin)

[Urethane-modified polyester] (200 parts) and

[polyester b1l-4] (800 parts) were melt-kneaded, and then
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charged, and the reaction vessel was substituted with
nitrogen gas . Subsequently the m xture was subjected

WO 200/00¥1g0 openi ng pol yneri zati on under nornal PCEIEROMW@1436
at a tenperature of 160 C for 6 hours and further

ted d d d f 10 t . 15.

FBIVe Pt oB e Puder B i Rrure Whel aor e e ifo”
C 18 parts_of IPD were added thereto, gld t he
Rradurcd 1as Empmipde ddadiherehy 1obtonmresinesuns4] ((b1)

followed by distilling the solvent away t o thereby
ot 8¢ nt [iw ehivane sinod 0 %e do pol deds pandi tirav T b 1awes @) .
aver age nol ecul ar wei ght Mwv of 70, 000 and having a

frpgol %R%XB?@E%&%’HI%”I& -qfs @P?%d(lpcpﬁl'o‘iﬁ'ofpi-’ééfﬁ/) 100%

Production Exa e A-7 (Production of polyester

e ) gy e ¥$ﬂre$3‘ s Ee YL BP0 BBt "

ycol, 400 artf of L-lactic aC|d | actide, and 2
lgm liyee sdfe rdbUBY | 8910manésm‘r@r%rmﬁéédknamiqdbeand then

reacti on vessel was substituted with nitrogen gas.
pubsesiead |ih aheimithur e avefesuds edi®#tl described in
ri ng-openi ng pol ynmerizati on under normal pressure at a

PEORY R YhCEYa thiAE 197 hdius cﬂS‘E’afﬁ*fﬁ e[frers%CB? (b1)
e prg)q tg} 10% g d%

under reduc ssure
i) T R
Productlon Example A-16 (Production of resin)
.[Polyester 3] (850 parts) and [polyester b1-3] (650
parts) were melt-kneaded, and then pulverized in a similar
manner as that described in Production Example 11,
thereby obtaining [resin 6] ((b1) content in the resin: 65%;
optical purity of (b1): 100%).
Production Example A-17 (Production of resin)
[Urethane-mo,di_ﬁed polyester] (200 pa_xt_s) and
[polyester 1] (800 parts) Qere melt-kneaded, and then
pulverized in a similar manner as that described in
Production Example 11, thereby obtaining [resin 7] ((b1)
content in the resin: 0%; optical purity of (b1): 0%).
Production Example A-18 (Production of resin)
[Urethane-modified polyester] (200 parts) and

[polyester 2] (800 parts) were melt-kneaded, and then
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Production Exanple A-8 (Production of polye ster
resin) Into a reaction vessel equipped with a

W@ beomortei er, a stirrer and a nitrogen inlet tROBJP2HIPL061436
parts of 1, 2-propyl ene glycol, 716 parts of dinethyl

ht hal at e 180 t f adj [ t
FIvEr ity o PaARr enauthe BBl s st 3R '
vvere charged, and _the mxture was reacted at 180 ﬁ:
Rineduciiont Esganpdas1ds thawaky o tmniangriresin 8] ((b1)

distilling generate d nethanol away. Subsequently
o tengriadhblel yesiwr @96 nop tika 1t popét ptafi €bi) o @B). C,
the m xture was reacted under a nitrogen gasstreamfor

¢ UGS R AN 8L RE Lo £-WE PPK ke h§EOh e HAL er
being distilled away, further Feacted under reduced

5 Bres re ogtto t o 20 mmHg, and the reaction

out when the softening poi nt ther eof
reached 150 C. Into an autocl ave reaction_ves

equi ppedngiasieingdppshine’ GHULTER erUL'll‘ch%EtRs II1

of the resulting resin, 400 parts of L-lactic acid

(natiwka c thdte pdry B otk rpa antioa litact Cde) and 1 part of
titani umterephthal ate were charged, and the reaction

vessel,wp§e§yg§gla ﬁ%&ﬁ@ﬂ3hlﬁbt gpen gas, followed by
t

pol yneri zat1 on at 160C for rs, thereby obtaining

wos { otrftpe g taRe B vty 'dﬁyfﬁﬁow{%f@éﬁﬁé] A9
10 fgg(?%u(gé)ll\(/)[rll) %ferpOI ylegt(%rrordelftlzgt)i by Beckman Coulter Co.)

e electrolyte: ISOTON II (produced by Beckman
Coulter Co.)

e dispersion liquid: EMULGEN 109P - 5% electrolyte
(polyoxyethylene lauryl ether; HLB 13.6, produced by KAO

15 Corporation)

e dispersion conditions: 10 mg of a measurement
sample was added to 5 mL of the dispersion liquid and
dispersed in a supersonic dispersing machine for 1 minute.
Then, 25 mL of the electrolyte was added the dispersed

20 product, followed by dispersion treatment in the
supersonic dispersing machine for 1 minute.

e measurement conditions: 100 mL of the electrolyte

and the dispersion liquid were added into a beaker, and

30,000 particles were measured at a concentration whereby

149



10

15

20

Into a reaction vessel equipped with a thernoneter, a
stirrer and a nitrogen inlet tube , 781 parts of

wa2a0p000py | ene gl ycol, 794 parts of dinethyl PCT/JP2009/061436

terepht hal ate, 66 parts of adipic acid, 38 parts of

tripellitic anhydri 1 part,of titanium .
RBrEiHendi ArE bt Hop0nPD, Bl sAA Y Hpasured in
charged, and the mi xture was_reacted_at 180C under a

20t serendgato fthricnim fop ag thele Sk Aéstriiatigmgso that
gener at ed nmet hanol away. Sub sequently, while
giadualighti aceeageng atriécliediametee 6f eh236atpléewas

m xture was reacted under a nitrogen gas streamfor 4

o fgﬁméq l&gg% al1ed pla 2eiR10PY1 AN 18k ¥ 0L £ PO, Wat er

el ngdi st away, ‘further reacted under reduced
pressure of 5 t o 20 mHg for 1 hour, and the
re FP&%PE?o‘guﬂ was taken out when the softening

oi nt thereof reached 160 C, thereby obtaining
{)'Tg‘mmyésﬁogrm:gl]la_tl{)p | yester 3] was found t o have a Tg

of 61C. Production Exanple A-10 (Production of

nmodi fi edr&edq 1 nk.o.an..aut.oclave..reactian.vess8d parts
equi pped with a thernonmeter and a stirrer, 454 parts

o ot et EAR R PR PN Lo ppgee
e S F TS T
it rog?ncgggbnﬂbquékt &?44, produced by Mitsubishi
Chemical Co., Ltd.) ...ccovvvvviveiieveecieceevev v eee .. 10 parts
The toner starting material described above was
premixed by HENSCHEL MIXER (FM10B, manufactured by
Mitsui Miike Kakouki Co., Ltd.), and then melt-kneaded at
a temperature of 100°C to 130°C by a biaxial kneader
(PCM-30, manufactured by IKEGAI, LTD.). The resulting
kneaded product was cooled to room temperature, and then
coarsely crushed to particle size of 200 ym to 300 pm using
a hammer mill. Subsequently, the crushed product was
finely pulverized by a supersonic jet pulverizer, LABOJET,
(manufactured by Nihon Pneumatic Industry Co., Ltd.)
while appropriately controlling the pulverization air

pressure so that its weight average particle diameter was

6.2 um £ 0.3 pm and then classified using an airflow
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tenperature was increased t o 170 C so that the
conponents were adequately dissolved. Subsequently, a

worRRMbeE760l uti on contai ning 595 parts of styrRCEIR20@B61436
parts of nethyl nethacrylate, 34 parts of

i -t-.hut yl - hexah era hi ha nd 119
sty GO T b fo gk i ARoh NG o s rﬁaematw
reacti on vessel |n 3 hours at a tenperature of 170
EndustryoCpol Jriet)zehile apppoperiadelancontretdng éh@
the reaction tenperature was mai ntai ned for 30
Iounié £opd pihgywddioh senﬁvat tdie tdmaosnl v eift fiddgreaiyicless
obtaining [nodified wax | ]. [nodified wax | ] was

%gg?ﬂgn%?wléqgﬁtagvxﬁg %3648 %ﬁfw% & i ta?ﬂe%%@" H# 'Pf019m3w5 0.2

an Mwv 5, 194, and
of 56.9C Production I, (Prodyction of
5 R A o edt Al e BoBaSal 02 hahdt TSt feﬁ? o)

800 parts) were nelt-kneaded at a te erature of 100C
thergp dteima éommubaswm@aﬁeplePCII\TbPub@,equently, 1.0
manuf actured by I KEGAI, LTD.) t o obtain a kneaded
PaPe st mdberof hhealdEaded widiket HBK @ 6d produeed by
tenperature, and then coarsely crushed t o particle

con "
GLAE 8209, T4 GOt 1007 ROVl 15y
t}g_xggt k@%ﬁ%%%ﬁlggwﬁpn%tlrmng bypﬁ)galljﬁtsl oF I-FE]%B'(FHEL
10 MIXER, thereby producing Toner A-1.
(Example A-2)

(Toner formulation)

® TESIM 2 iiivttitien cen e en ceevee encee e see eee e . D8.8 parts
e resin 4 e e e e et e e e e e e e vee e e 252 parts

15 e paraffin wax (melting point: 73°C) ... 5 parts
e modified wax 1 ......ceivevviiviiveeceiveneeven .o 1 part

e carbon black (#44, produced by Mitsubishi
Chemical Co., Ltd.) cooveiiiiiiiee i iee et ceeeee vevvenee .. 10 parts
Toner A-2 was produced in a similar manner to that
20 described in Example A-1 except that the toner formulation
was chéinged tor Vthe formulation described above.
(Example A-3)
(Toner formulation)

® TESIN 2 ittt iveieecen e ten cnenee seeneesen e neeeee . 42 parts

151



10

15

20

[ Pol yester bl -1 ] (1,000 parts) was coarsely crushe d
t o particle size of 200 nmmt o 300 nmt o obtain

wQ e@siom72) ((b | ) content in the resin: 100% PCDpr20¢%(161436

purity of (b I ): 80% . Production Exanple A-13
(Production of resin) [Polyester 3] (200 parts) ée\nd

[ pol yeRt&&SHt 3. 3} ¢ 800 parts) -were met t-kneaded Z Bf tS
then pulverized in a simlar manner as that described
in Protuearaffimxanprke(meltimgreoin bbi 3 g [ r SsPR1dp
((b1 ) content in the resin : 80%; optical purity of
(b 1 )e hQWPifiedRrwaduat i.on. Exanpl.e .A-14.. (.Pr.odudt ipenr tof
resin) [Urethane -nodified polyester] (200 parts) and

[pol yegt el Dbn H1aéBUG: £ : g)st)o&\?wdnwleg{egg%%hiand

t henpul verized rn a sim manner as"t escri bed

ILh Production le 11, thereby obtaining [resin 4

?Psnma wenﬁga;?)thef'r'esin'-"80%°;"'opt'i'cal“puiﬁt?a(’#s
(b1 )- 80% . Production Exanple A-15 (Production of
resi n) Tpureat AaBe wawdirfd ddced| yest similagompannsyr dadhat
[ pol yester bl -5] (800 parts) were nelt-kneaded, and

déedrivd den Exthmpla AF lidaéephnbert thetfvaie ddsem hédtion
in Production Exanple 11 , thereby obtaining [resin 5]

B3, Cphrhh 9 bR LSl lon HEokrTRORERA on of

ES%Q%IHLE%X‘E'S‘I)H 3] (350 parts) and [polyester bl -3]

(Toner formulation)

® TESIN 3 tiiieiiii it tevre e s ses e see saeaseseneee . 84 parts
e paraffin wax (melting point: 73°C) ... 5 parts
e modified wax 1 .......c.ce e vt ie it ee e ee oo 1 part

e carbon black (#44, produced by Mitsubishi
Chemical Co., Ltd.) ....c.ocivviveivei i eee e e e eee e .. 10 parts
Toner A-4 was produced in a similar manner to that
described in Example A-1 except that the toner formulation
was changed to the formulation described above.
(Example A-5)

(Toner formulation)

® TeSIN 4 .iiitiiiiie i et e s see e sen e e eee . 42 parts
® TESIN 3 ittt et it ci e e ceevre e e e e e een . 42 parts
e carnauba wax (melting point: 80°C) ... 5 parts
) modified wax 1 ...ociviiiiiiii i iec e veeeee e 1 part
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parts) were nelt-kneaded, and then pulverized in a
simlar manner as that described in Production Exanple
wanopereby obtaining [resin 6] ((b | ) cont ePCT/irR0e41®1436

resin . 65%; optical purity of (b | ): 100% .

Producti on Exa e A Produgtio f in)y . ..

[ Ur et hArRAZ BB iaeaﬁ\p@?%stpgﬂfle%g ﬁ&ﬂ?@?sgﬁﬂshl

égol yester | ] (800 parts) were nelt-kneaded, and then
ever¢zb®o.n Btdihil.ar.manner. as-t-hat- -deseri-hd@ parts

Production Exanple 11, thereby obtaining [resin 7] ((b

| ) cofbarir An5t head g5iddubed Dptd Gdlm WY byafihedtb that
): 0% . Production Exanple A-18 (Production of resin)

] = ifl pwl. t :
USRI R 08, o e I PRE' lpgPdgpputation
thegggl veri zed ig a,simlar .manner as t?ﬁat descri bed

5 WasprBadds G oekAspfer R lations g segi hedi AP IWesin 8
((bI ) content_ in the resin: 0% optical purity of (b
| (Egegmplé Med®ur enent net hod of wei ght aver age
particle dianeter of toner] neasuring nmachine :

QYAIERVMGIStZER) 1 | | (manuf act ured by Becknman
Coulter Co.) aperture dianeter: 100 mm analysis

softwa; Lt LTER MULTI SI ZER ACCUCOVP Ver. 1.

(pr oduc:rcf;sbly ek iTa ot Ter "G, 54 parts
e paraffin wax (melting point: 73°C) ... 5 parts

10 e modified wax 1 ......cciciiiiiviivei i veeeee e oo 1 part

e carbon black (#44, produced by Mitsubishi
Chemical Co., Ltd.) .c.oeoveiviiieiveeveniee cee e eeeveveen .. 10 parts
Toner A-6 was produced in a similar manner to that
described in Example A-1 except that the toner formulation
15 was changed to the formulation described above.
(Example A-7)

(Toner formulation)

® TESIN 6 .iivetvei i vt trtvieeee e sre e aee e e nee . 84 parts
e carnauba wax (melting point: 80°C) ... 5 parts
20 e modified wax 1 .......ce e it v i iii i ce e .. 1 part

e carbon black (#44, produced by Mitsubishi

Chemical Co., Ltd.) .c.ooeviviiieiiiecievee e e eeeveeeen .. 10 parts
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electrolyte : ISOTON Il (produce d by Beckman Coul ter

Co.) dispersion liquid: EMIULGEN 109P - 5% el ectrol yte
W@ pabyoyet hyl ene | auryl ether! HLB 13. 6, prodeCEIRROGN061436

KAO Cor poration) dispersion conditions : 10 ng of a

measur ghent qule was agde 8 t o 5.nL..of the h

i sper JPBR T Aql & 2@ T LBEP detp 1% AU Tapger to that

di spersing machine for 1 mnute. Then, 25 nL of the

d¢ sexitol § o RaamodedAt he xtepbiidad phedinner dormudation

by di spersion treatnment in the supersonic dispersing

waehtha nfgdd kot het form uleasvmedenicréibed abovse.: 100
nmL of the electrolyte and the dispersion liquid were

addsdh 5959 t3v ReRkSm p3da 39, 000 particles were
%g at P [

measur a concentration wherebyparticle dianmeters

(g(t 30, fOOO ir%icl s can be neasured in 20 seconds t
5 Ybt hi ﬁ’rénﬁ AL1®Pe size distribution, so that the

wei ght average particle diameter of the sanple was

det er n? iy dm t he..pas-ti-cl-e -size- di st i buti-on84 parts

(Exanple A- 1 ) (Toner fornmulation) resin 1 84 parts

par af f s rp ax ffiteanomelting p@ikd: 73°O parts$ parts

nodified wax 1 1 part
e modified wax 1 ..........c.cciiii i iiivee e eee .. 1 part
e carbon black (#44, produced by Mitsubishi
10 Chemical Co., Ltd.) «.ovveviieiiei i vee e e see veeeeeeen .. 10 parts
Toner A-8 was produced in a similar manner to that
described in Example A-1 except that the toner formulation
was changed to the formulation described above.

Comparative Example A-2

15 (Toner formulation)

® TESIN 8 ittt ittt ter v trree ci e s e eee . 84 parts
e paraffin wax (melting point: 73°C) ... 5 parts
e modified wax 1 ....c.cciviiiiviivinceicee eeeeee .o 1 part

e carbon black (#44, produced by Mitsubishi
20 Chemical Co., Ltd.) 10 parts
Toner A-9 was produced in a similar manner to that
described in Example A-1 except that the toner formulation

was changed to the formulation described above.
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carbon bl ack (#44, produced by M tsubishi Chem cal Co.
, Ltd.) 10 parts The toner starting nmaterial described
w@Raveovas prem xed by HENS CHEL M XER (FM | OBPCT/JP2009/061436

manuf actured by Mtsui Mike Kakouk| ., Ltd.) , and
t hen neaded at.a te era e of 0 130 C
by a gﬁJ EIOWeSaaz nflﬁ éctu é’gib?/ OplRERftive

LTD.) . The resulting kneaded product was coqgled t o
Esemplepetal dioed gny etiter adarseryfet thiedy chargeability,
particle size of 200 nmt o 300 nm using a hamer

e ht-r&iktaquestbyagehet &b ik ed fpsdbubit yween dilnaky degree
puI veri zed by a supersonic jet pulverizer, LABQIET,

r&‘éfo"’l-%‘d&'i@é’ mtﬁh 198 f%rlww%'gc d@ggatr@m@at mdibds,

e appropriately control |ng the pul verization alr

BE°EHA5, 29808 i PR B YERERR 0F Afieg agRoWn in

airflowlassifier (MDS -1 , manufactured by Ni hon
Pablesd it I ndustry Co. , Ltd.) while appropriately
controlling the | ouver opening width so that the
anfChta rgfe db et palC halrge dArhom mt Mei ght aver age
particle diameter of 7.0 nm 0.2 nmand 4 nm or

snal | eEnV‘Qsﬁéoc@ gxawpsu&r vérﬁ%? roqlﬁae{&bsvto%eweach

toner base parti Subsequent | 0 part by ‘nass
@nfT akothey 824458 5'?%%83%6@5"& Findcad bxe
Japan-Iron-Powder Co., Ltd.) were each precisely weighed
in an amount of 10g and placed in a turbula shaker mixer
(manufactured by Willy A Bachofen AG) in an atmosphere
of 23°C and RH 50% and stirred at 90 rpm for 2 minutes.
After stirring, 0.2g of the mixed powder was charged to a
blow off powder charge measuring apparatus (TB-203,
manufactured by KYOCERA Corporation) equipped with a
stainless steel mesh having an aperture _siz_e_ of 20 ym, and .
the charged amount of iron residue_ was Lmeesured to.
thereby determining the charged amount of resin particles,
uﬁder a blow pressure of 10 Kpa and suction pressure of 5
Kpa by calculation in accordance with the common method.
Note that as a toner powder, the higher the negative charge
amount, the more excellent the chargeability is. The

evaluation criteria are as follows:
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toner base particle while stirring by neans of HENS
CHEL M XER, thereby producing Toner A- | . (Exanple

wo@yp/o¢roner formul ation) resin 2 58. 8 part sSPCT/&000/061436

25.2 parts paraffin wax (nmelting point: 73C) ... 5
parts ,nodj f5| e& 1 art carbon bl ack (#44,
produc®d By °OM: gﬁb% emical Co. , Ltd.) 10 parts
Toner A-2 was produced in_a simlar nmanner t o that
descri Bedmareskhen e 20 HCé&cept that the toner
formul ati on was changed t o the fornul ati on descri bed
above C:(E28npl¥gleB)leskoner fornulation) resin 2 42
parts resin 3 42 parts paraffin wax (melting point-

730 . M(f) yax 1 1 part car bon bl ack
(#44 progluced aMtSUH?ShI Chem cal Co. , Ltd.) 10

Heals rsaé\&aﬁf SeBraRe REar R (ha the toner

fornul ation

Each produced toner was left at rest for 15 hours in
a drying machine whose inside temperature was controlled
at 50°C and then evaluated depending on the blocking
degree, based on the following criteria.

A: No blocking occurred.

B: Blocking slightly occurred, but under application
of force, the toner was easily dispersed.

C: Blocking occurred, and the toner was not
dispersed even under application of force.

[Fusibility] |

Each produced toner was placed in uniform
thickness on a paper surface so that t'he-'amount was 0.6
mg/cm2, (on that occasion, as a method of placing a toner
powder on a paper surface, a printer was used from which
the heat-fixing device has been removed, however, other
method may be employed provided that toner powder can be
placed in uniform thickness with the above weight density).

A temperature at which cold offset occurred when the

paper passed the pressurizing roller at a fixing speed
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was changed t o the formul ati on descri bed above .
(Exanpl e A-4) (Toner formulation) resin 3 . 84 parts

WE2a01a0637m wax (nmelting point: 73C) ... 5 part sPCT/JP2009/061436

nodi fied wax 1 1 part carbon black (#44, produced by
.tsubi shi Chem I . Ltd.) 10 t A- 4
SRR EET AT A] Pesd nnhEntihg TRBRe Rloat B darh/ SE¢.

Exanpl e A- | except tfgat the toner formul ati on was
andnaekixing pre sisorrau(aress udes of i beels ansieg. reBeapo £ 10
A-5) (Toner fornulation) resin 4 42 parts resin 3 42
pgsdm 2 warshaubaswasdl mreMiae oliwitfh Qriteri® Pod tas
nodi fied wax 1 1 part carbon bl ack (#44, produced by
AMiisyki:shi Chemical Co. , Ltd.) 10 parts Toner A-5 was
produced in a simlar manner t o that described in

changed 1307 TS STo wIPEe 13 TWEGEE T BEP Bbbat-C pBEAAL C
(;/_\g?)()wer; C: higher than 140°C
[Haze Degreel

An image was formed on an OHP sheet in a similar
manner as that described above in “fusibility” test, and the
haze degree of each produced toner was measured in
compliance with JISK7136, using a haze meter (“NDH 2000,
manu'factured by Nippon Denshoku Industries Co., Ltd.).
Haze degree is also called “degree of cloudiness” and
measured as an indicator showing the transparency of
resin film. The lower the haze value, the higher the
transparency is. The evaluation criteria are as follows:

A: 20% or lower; B: higher than .20% and_30%»0r
lower; C: higher than 30% | |
[Volume Specific Resistance]

Measurement of the volume specific resistance LogR
of each produced toner was measured according fo the
following method. Firstly, 3g of toner was molded in the

form of a pellet of 2 mm in thickness to prepare a

measurement toner sample. Then, the sample was placed
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(Toner formulation) resin 5 84 parts paraffin wax
(melting point: 73C) ... 5 parts nodified wax 1 1

w@2010/001020 bon bl ack (#44, produced by M tsubi shECT/JP2009/061436

Chenmical Co. , Ltd.) 10 parts Toner A-6 was produced
i h d
2 dpBtFhae’ ?S%ﬁéii NP3 W LhBRBoRVTAR {5c.

f ornul ati on descr.i bed above . (lExarrpI e A-7) (Toner
Ebeetniss Con) Liddin &lamnps volumensppaifigxrentstanee
point: 80 C ... 5 parts nodified wax 1 1 part
Lagborwhéack KH4dof priaduaedt imyg Mirxehitska Chepptiadd €o. the
, Ltd.) 10 partsToner A 7 was produced in a simlar

Fi'rocfé% What rﬁ%a%qié)&doﬂfrh @f@%llﬁ'l t&'de‘i?&‘é%%o?ﬁ‘ﬁ&sed

toner for ation was changed o e fornul ation

o) f%%%ﬁﬂl b SR e tre mdA Pt 2

0| nt 73Q) ... par
BG-9 osc1llator and a BDA 9 equilibrium position

detector (all manufactured by Ando Electric Co., Ltd.),
whereby the volume specific resistance value LogR was
determined. The higher the LogR value, the more easily
charge can be held, and preferably, the smaller in variation
of charge amount. The evaluation criteria are as follows:

A:11.0 LogQ-cm or higher

B: 10.0 LogQ-cm or higher and lower than 11.0
LogQ-cm

C: lower than 10.0 LogQ-cm

[Image Densityl

In a similar manner as that described above in
“fusibility” test, each produced toner was placed in
uniform thickness on a paper surface so that the amount
was 0.4 mg/cm2, and an image density of the toner sample
when the paper passed the pressurizing roller at a fixing
speed (circumferential speed of heating rdller) of 213
mm/sec, and a fixing pressure (pressure of pressuring

roller) of 10 kg/cm? was measured using an X-Rite 938
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15

nodi fied wax 1 1 part carbon black (#44, produce d by
Mt subi shi Chem cal Co. , Ltd.) 10 parts Toner A-8 was

w@eadoesd i n a simlar manner t o that descri bRCI/INR009/061436

Exanpl e A- except that the toner fornul ati on was

%ﬁaﬂtﬁq o %@e%o%"ﬁ' CBrErY s o PES R ke ragifreet

ﬁarts par af fi n_wax (rreltlng point: 73C) ..
stompai WasdeRatuate dohyt measBsingl b ‘(wal density.
produced by M tsubishi Chemcal Co. , Ltd.) 10 parts

Theeevaldatdas npe oilimEa hmeaasiftiljlawsmnner t o that

descri bed in Exanple A- except that the toner
formul at:i g Na$ &@ﬂ?g@ tl @ (;pqnfgq{étpl ation described
t

above . The toners o anples A-1l o A7 and

Conpar at.i ve EX A~ 2 e e ured f

Cherr el GRaBT e g5 Hhiad - et HigNe At A0 L B T apy 1 4
fusibility, and haze degree in accordance with the

f ol | owlrigvheaslrdepait el nwes, thaa dhén eval uated. The

evaluation results are shown in Table A |
[ diBsabbadii}y (Charged Anmount)]

Comparative

Example Example

A-1 | A-2 | A-3 | A-4 | A-5 | A-6 | A-7 A-1 A-2

(b1) content | 80 94 90 80 80 80 65 |- O 0
Optical

purity 60 80 90 100 90 80 100 - -
of (b1)

Charged Al A | B | A | a | Al a B C
amount

Fusibility A A A A A A A C C
Heat

cresistantt 4 4 | A | A | A | A | A B B
storage
stability

Image A | A | B | B | A | A a C C
density
Volume

specific A A B B A A A C C

resistance
Haze degree A A B B A A A C C

Production Example B-A (Production of Aqueous
Dispersion Liquid for Resin Particle (A))

Into a reaction vessel equipped with a stirrer and a
thermometer, 680 parts of water, 139 parts of styrene, 99
parts of methacrylic acid, 49 parts of butyl acrylate, 11
parts of sodium alkyl allyl sulfosuccinate (ELEMINOL

JS'.2, manufactured by Sanyo Chemical Industries, Ltd.), 1
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In a 50 cc glass bottle with ground-in stopper, each
toner produced and iron powder ("F- 150" produced by

wqQ apanetr7ron- Powder Co. , Ltd.) were each precPGEIBR009/061436

wei ghed in an anount of 1CQg and placed in a turbula
shaker. m xer (manufa A Bachof en;AQ._in
RATKchh A B TR AR et i SRR A a Gfip g at
for 2 mnutes. After stirring, 0.2g_ of .the m_xed

$60dEP mefo Tchar BHA W be % to bhﬁéﬁprQM@rmcﬁan}blte liquid
measuring app aratus (TB -203, manufactured by KYOCERA

&arphyiatn .on)T lequi, pdesl twin b eaa&haimloé‘stshstsgedtermsbvas
having an aperture size of 20 mm and the charged

APUOY &f 7'5'r°<2%1 Y H EWE VB MBS 8k 8 Q1 BEhBR s.

detern1n|ng e charged anDunt of resin particles,

b o .a_and suction pressure
HRE g}, .08 p BEFR W ob e A AB BAdne £ B TR RACEE RS,
met hod. Note that as a toner powder,_ the higher the
pebation waargddadbnatthe my sinm apckiaigad athd5°C for 5
chargeability is. The evaluation criteria are as

holrawsd\ t12dr ¢l o lot al®<en Biguee uhdisp2rsithgligui®@®f
nC/g or less D nore than -20 nC/ g [Heat - Resi stant
PV A% TR bbYy nfef o PEAPHERE MUV a VPP1A 6 b @Ey1
methacrylate-sodium alkyl allyl sulfosuccinate) [fine
particle dispersion liquid W1]. The volume average
particle diameter measured by ELS-800 was 0.09 pm. A
part of [fine particle dispersion liquid W1].was dried so
that resin parts were isolated. The glass transition
temperature of the resin parts measured by a flow tester
was 76°C.

Production Examples B1 to B13 (Production of Resin (b1)
and (b01))

Into an autoclave equipped with a stirrer and a
nitrogen inlet tube, the starting material described in
“polyester diol (b11)” in Table B-1 and 2 parts of
2-ethylhexyl tin were charged and subjected to
ring-opening reaction under normal pressure at 160°C for 3

hours, and further reacted under normal pressure at 130°C.

The resin taken out from the autoclave was cooled to room
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a dryi ng machi ne whose inside tenperature was

controlled at 50 C and then eval uat ed dependi ng on the
Whkwokirig degree, based on the follow ng crit ePCHIRNNG61436

bl ocki ng occurred. B Bl ocking slightly occurred, but

under applicatio f force , the tongr was eas

et SR &b el Sl S BB AL 4
di spersed even under appllcatlon of force . )
threme by | o b {yaiEakd tymiued Holvastenadiql gbéa)ilhavmg a
uni form thi ckness on a paper surface so that the

PoBLRY dwak y& &b bax ¢hi, acdd $khalebesasi Bachap odyrsiteaeddiol
of placing a toner powder on a paper surface , a

(@rz)“t%msémﬁ% fermbvréy E&{Wyfﬁ'é%ﬂgnd@ 'Cet!mmg

N renove owever, rmybeem)
I‘OVI ded that tonef er c ce
o BRICEBLEBEVR the B el o TquiPE o5 TARTE anna each
erature at mhlch cold of f set occurred when_ t he
qfap e p2strpeshef pradyewtiezi dgol dbildy) were pisgdhdn a
speed(circunferential speed of heating roller) of 213
dOthaea tdocth asf deisagiheastnrBabbs eB3usadotlipsebsedi ng

roller) of 10 kg/cm 2 was neasured. The eval uation
re't lfghéf ej,sbfg%l | WG pBe bSO, 1P asBa ChENAT
extending agent was added and subjected to elongation
10 reaction at 50°C for 6 hours, followed by distilling the
solvent away, thereby obtaining [Polyester b1-11 to b1-19]
of Production Examples B-1 to B-13 and [Polyester b01-1 to

b01-3].
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or | ower;

was fornmed on an OHP sheet
waelewmonitied above in "fusibility" test,

C higher than 140 C [Haze Degree] An inmage

inas

iml ar

manner

degree of each produced toner was neasured in

fobte

e with JISK7 136,

1?}2 usi ng a haze neter
uf actured by N ppon Denshoku | ndustries Co.

(" NDH

as that
and t heP¢EIE2009/061436

Ctd.) . Haze degree 1S al SOpGhlsedk (FOb8e) Of
Chroudi mesy—and ST e a5 0, L 01 Cat o JNGMNCL TS 01 (b12)
Ul allb!J dli ©11vy Ul ol 11 I IIl. e T OWeT l.ll ﬁli%LEeI\ll(ﬂ X y
the higher theé-transparency lasticThd éwvetiadt | ong . terepht
criteria areomsnd plbusnge At 26% or || oneid; B: hjjgher halic
than 20% andd®d% or dieher| l&figher!achede 30% [Nglyme | 2cid
Speci T C Repl SUAN 3€1Jar'V%§SU(pea'I‘?ri>ty Di(p ALyl UlFart by (part by
speci fic reshgignee J.AQR of ,pach Pprogducsd |t onegl, yas mass)
EASUIRY according t o the foltowng metnqd. Firstly,
nggfutoner was mpl detl in th€8form ofl% pdllet 18f 2 qm 10
I PL1LPLCKNESS T O prep arg a neasufement tdner sanple |
Ther, 14 he|sandl e Wwas Pl acedaf2el e¢trotles flor sA-Pd, 12.5
S5140sdermhuf act ured by Ando El ectfic Co ., Ltd.z) .
Then;1:a vol u speci f1c rlesi tance Lo&R wHen 1 2RHz of 25
abdige st Ng current s applied tjo the ellectrgodes wgs
neasured by a neasuri‘hg 3|evi8 comosfe}’d 1§ 12.5
Polyester

b1-15 2 0 51 22 12.5 12.5
Polyester

b1-16 0 2 44 29 12.5 12.5
Polyester

b1-17 2 0 73 (i} 12.5 12.5
Polyester

b1-18 0 2 67 6 12.5 12.5
Polyester

b1-19 2 0 69 4 12.5 12.5
Polyester

b01-1 2 0 74 25 0 0
Polyester

b01-2 0 2 93 5 0 0
Polyester

b01-3 2 0 98 0 0 0

- Preparation of Aqueous Medium -

Ion exchanged water (300 parts by mass), [fine

particle dispersion liquid W1] (300 parts by mass), and

sodium dodecylbenzene sulfonate (0.2 parts by mass) were

mixed with stirring so as to be uniformly dissolved to

prepare an aqueous medium phase.

- Synthesis of Polyester Prepolymer -

162




10

15

20

of a TR- 10C Mddel dielectric |oss nmeasurenent neter,
a WBG 9 oscillator and a BDA equilibriumposition

wa@lei1e0010r0 (al | manufactured by Ando El ectric GeCT/JP2009/061436

Ltd.) , whereby the volune specific resistance val ue
LogR was ,det er mi ned. The hi.gher .t he ongig\f/al ue, ({he

nore eaBitPy? JiEf G Oy 58 Hef B LIRPE G et S ndppser, a
smaller in variation of charge anpunt. The eval uation
ghirreri angr @ nitragenwenletatubey 68Qvwemtsrbyii giags B
10. O LogWcm or higher and |ower than 11.0 LogWcm C

¢ thele i Badix e .dirhe@Vd ddndtmedeb ixgrise hyl AN 80 Jiditisaby
manner as that described above in "fusibility" test,

03 B?Qgﬁgﬁgl&ﬁ@eéxﬁ@é ? ARG aldy &4 foqg%g%ggl% fgégz;sz

a paper ce so that the ambunt was

an | e density of the toner sanple,when the paper
PALtadY magreel dfrsnfy RelicAtat £ 7 RA T dgednass of
(circunferential speed of heating roller) of 213 _
tmimsellitandmhydyidg, predsireatps dupuna ssf oprdi bsstyitig
roller) of 10 kg/cm 2 was neasured using an X-Rite

O3l et aciaegdedy anli +€acoe uhderTm®rimadep fessuiry at
of each toner was eval uated by neasuring the visual

51895t Yor T QYAL U2LE0R % FLEEERAE By bR PV pressure

of 10 mmH to 15 mmHg for 5 hours to thereby synthesize an
intermediate polyester resin 2. The resulting
intermediate polyester resin 2 was found to have a number
average molecular weight (Mn) of 2,300, a weight average
molecular weight (Mw) of 9,900, a peak molecular weight of
3,100, a glass transition temperature (Tg) of 55°C, an acid
value of 0.4 mgKOH/g, and a hydroxyl value of 51
mgKOH/g.

Next, into a reaction vessel equipped with a
condenser, a stirrer, and a nitrogen inlet tube, 395 parts by
mass of the intermediate polyester resin 2, 91 parts by
mass of isophoronediisocyanate, and 550 parts by mass of
ethyl acetate were charged, and reacted at 100°C for 6
hours to thereby synthesize [polyester prepolymer]. The
resulting polyester prepolymer was found to have a free

isocyanate content of 1.47% by mass.
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A: visual density 1.4 or higher B visual density: 1.2
or higher and lower than 1.4 C visual density: |ower

W0 ban/o0d1720 [ Table A- | ] Production Exanpl e B APCT/JP2009/061436
(Production of Aqueous Dispersion Liquid for Resin

Partj cl e reaction,vessel equipped with a
stirr&P3 a)c%\o %fh@ﬁﬁ?%}'% ggb parts of water, 139

parts of styrene, 99 parts of methacrylic ac:ld 49

parts SYaber 1,800/ parés by messys car bmliblmcdi k§BO parts
al Iyl sul fosuccinate (ELEM NOL JS- 2, manufactured by

Bana sehdrh eah gl #addBR oéb abdokptionlpdrd 2 ah Ldmody amd pH
persul fate were charged, and stirred at 400 rpmfor 15

%QUBGQERQ N PR %Dys5 Ozxtxgi%cﬁtxﬁ%&‘;!;/&%'e'gq}'ééj £0Y! $han, 200

e tenper at ur Stemwas raised t o
ting and ted for 5 hours. Further rts
5 BRSSP bATAFEAIE WhRB T XoR Y OF SRS daBa
o _the Sﬁwgem and aged at 75C for 5 hours t o thereby
HENST BE qMbYE Ri @pengt factiurpd boiMitayi Masing Co.,
(copol yner of styrene nethacrylate butyl nethacrylate

Ee@di.umTsh &yde b1 tiiln s wh foswe€ iwaksek nlefd ded pasin gl €
di spersion liquid W ]. The vol une average particle

T S R R s R
and pulverized using a pulverizer (manufactured by
10 Hosokawa Micron Co., Ltd.) to thereby prepare a
masterbatch.
- Synthesis of Ketimine Compound -
In a reaction ves.sel equipped with a stirrer and a
thermometer, 30 parts by mass of isophoronediamine, and
15 70 parts by mass of methylethylketone were charged and
reacted at 50°C for 5 hours to thereby synthesize a
ketimine compound. - The resulting ketimine compound
was found to have an amine value of 4.23 mgKOH/g.
Examples B-1 to B-9 and Comparative Examples B-1 to
20 B-4
- Production of Toner B-1 to B-13 -
In a reaction vessel, [polyester b1-11 to b1-19] and

[polyester b01-1 to b01-3], [polyester prepolymer] each in

an amount of parts shown in Table B-2 and 80 parts by
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t hat

resin parts were isolated. The glass transition

tenperature of the resin parts neasured by a flow

W@ eEDE917MAS

76C .

)and(

Producti on Exanpl es Bl
(Production of Resin (b I

bO 1))

t o BAGI/JP2009/061436

Into an
nit

B oret Y hrAdaig acEr T are BEE, PBR SEi ¢, PoanareDy

diol (b Il)

“in Table B-1

prepadeeredn geal wie s Jhj kdoeb il 3o

ring-

and_2 parts of 2-ethyl hexyl

openi ng

reacti on under normal pressure at 160 Cfor 3 hours,
dadleuBtper reacted under normal pre ssure at 130 C
The resin taken out
roont enpdrature, and theénoBRPSEAppaf resintsplytion
particleg t Resiher¢by obtain 12 tgbes off pofylysisser
di ol (b I{l pohehipng|a Brdvgrtesr BxycHrboxyli creenelymer
skel et on.| Ead¥®-pol yester dial (12) . which hatP®een
obt ai ne d by dehydiati ofpagft by staas)i ng idpert dy sirewh
I Nyt yast &esdnol | (b ) Tahle 1 and each of the
nT lgg{es ofobdligesy e ILOI%“E% [1)] wet® lised i 2@
co |nat| an #Bsldes¢ribed in Tabld Bl and dissolved in
mephyl et Hyl Retsdme | Subsequent!y,| 1 PDI as a chain
extgngi ng gblthIOWas added-apd sullj et®d|t o el®Bhgati on
reaction Bo2c for 6 hours.  foll owed hy distilli ng
t o864 VE nt Rz?\ﬁ/é\? | herediy eebdai ni ngl(; Pollyest er (g)l - 11
t oBbd _]gfolutlon b1-13 0
Resin .
Tgr-l:r solution Pobli'falsier 100 25
B-4
' Resin
Tgx_15er solution Pobli'fals;er 100 25
B-5
Resin
T]c;r-lgr solution Pobliftals;er - 100 25
B-6
Resin
T}‘;‘_‘;r solution P%H?f;er 100 25
B-7
Resin
Toner . Polyester
solution 100 25
B-8 B-8 b1-18
Resin
Toner | golution | TOIester | o0 25
B-9 v
Toner - Resi_n
B-10 solution 100
B-10
Toner Resin
B-11 solution | Polyester b0-2 100 5
B-11
Toner Resi.n
B-12 solution | Polyester b0-3 100 20
B-12
Toner Resi'n
B-13 solution | Polyester b0-4 100 20
B-13
Next, into each of the resin solution B-1 to B-13, 5

parts by mass of carnauba wax (molecular weight: 1,700;
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of Production Exanples B-1 t o B-13 and [Pol yester b

ad -1t obd -3] .Table B-1 - Preparation of Agueous
wokdbom7ron exchanged wat er (300 parts by nassRCTIR200911436

particle dispersion liquid W] (300 parts by mass) ,

and. s cy ne sulfon e (O art

Sl el A8 e EIALE T mranefEbtut Bl and
dissolved t o p are an aqueous rredl um hase _—

By tes by mamlqtptshermarsésmbﬁfex h were addedctanh passed
vessel equipped with a condenser, a stirrer and a

thidodimesltirdwph a H8adpaiils, tU/LfrERA Vil SaC OWIE DAL
oxi de di mer adduct of bisphenol A 80 parts by mass of

agﬁa m&%gtﬁle@dwt ngbi Mg h“e f%¥f-'?w%tgs

o tere ¢ acid,

tr| litic.anh de, a by . mass

{m% bmig s Rl %}r%ar, ﬁ&f&dramferentlal
nornal ressure at 230C for 7 hours, further reacted
ameled : rteanbeec pPedsmme - pfrcanimtbead fitlediat BH%sby
hours t o thereby synthesize an internedi ate pol yester

vébime2. Tertkey] 2. 60p antergdinaiss pdl plestlestimeshs 2
was found t o have a nunber average m)I ecul ar vvei ght

é%@&%ﬁa pegaid@{iecu g%/@%q‘?‘gﬁ?@%%’c 1%\3@ ass
RSy OB & EPe A 2 48 r 201 12Gui gD 2! ¢

Next, into a vessel, 150 parts by mass of an agqueous
medium was poured, and while the medium being stirred at
12,000 rpm by a TK-type homomixer (manufactured by
Tokush Kikan Kogyo K.K.), 100 parts by mass of the toner
starting material liquid was added thereto and mixed for
10 minutes to obtain an emulsion slurry. Further, into a
kolben equipped with a stirrer and a thermometer, 100
parts by mass of the emulsion slurry were introduced, and'
the solvent wavs removed at 30°C for 12 hours while .s.-t'irring
at a stirring circumferential speed of 20 m/min to thereby
obtain a dispersion slurry.

Next, 100 parts by mass of the dispersion slurry
were filtered under reduced pressure, and 100 parts by
mass of ion exchanged water were added to the resulting

filtration cake and mixed at 12,000 rpm for 10 minutes
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val ue of 0.4 ngKOH g, and a hydroxyl value of 51

nmgKOH/ g. Next, into a reaction vessel equipped wth a
w@ondemser, a stirrer, and a nitrogen inlet tuber/JR0®/061436

parts by mass of the internedi ate polyester resin 2,

wai F8 by RLERP mit g RP R E8 7 X MRLP Kt o g satment.

reacted at 100C for 6 hours t o thereby synthesize
Tpdihe sesuliiggofilteationTeakees?P i ParpsiBesngss of ion
prepolynmer was found t o have a free isocyanate
epohamiged va4éYowy renad.de & epixosditd ol [0 \hatpanbfd i1 0
- Water (1,000 parts by mass) , carbon black (530

i i of
nJ‘loOg o SR ot o o B %%“SS%J%L% by RGBT

and 1, 200 artsdw¥ MBss of th n_vereg n1xed by
PE F8° 0 S EREEAE YR L A UERE B SHIELRE
M ni ng . Ltd(} The resulting m xture was kneaded
ﬁéth@twnmkmz parisobyf Brase of AQ%edy tmass spdagm
and cool ed, and pul verized using a pul verizer
lﬁydlibﬁt&dfeuaqdldeuéﬂiqh&ﬂﬁer@ addéd, mixed)at 1€,000 rpm
thereby prepare a masterbatch. Synthesis of Ketim ne

WBQJU%hméth A § BRETA OPKRY RS nfE PPRY dMFite3ed under

stirrer

reduced pressure. To the resulting filtration cake, 300
parts by mass of ion exchanged water were added, mixed at
12,000 rpm for 10 minutes using a TK homomixer. To the
resulting filtration cake, 300 parts by mass of ion
exchangedbwater were added, mixed at 12,000 rpm for 10
minutes using a TK homomixer and filtered. The above
process was repeated two times. To the resulting
filtration cake, 20 parts by mass of 10% by mass
hydrochlorlc acid were added mlxed at 12,000 rpm for 10
minutes using a TK homomixer and then f11tered To the
resulting filtration cake, 300 parts by mass of ion
exchanged water were added, mixed at 12,000 rpm for 10
minutes using a TK homomixer, and then filtered. The
above process was repeated two times, thereby obtaining a
final filtration cake. The final filtration cake was dried

with a circular air-drier at 45°C for 48 hours and sieved
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thernoneter, 30 parts by mass of isophoronedi am ne,
and 70 parts by nmass of nethyl ethyl ket one were charged

wa@rdooertci ed at 50 C for 5 hours t o thereby sRCI/N200%2@51436

a ketimne conpound. The resulti ng ketim ne conpound

found t ve an am ne e of 423
EilhoReBegh pvith Sutn SiuS ot Saraf (2 Db A PR hipp base
0 B-4 - Production of Toner B- | to B-13 - In a
pazti¢les Bedsép Bpp8lyester bl -11t o bl -19] and
[polyester b A -1to b d -3] , [polye ster
pr e[t ydaecliercdf Mo regr anount of parts shown in Table
B-2 and 80 parts bynmass of ethyl acetate were added

and st i]ifz{@%doittﬁ tiﬂ@&ﬁwirpgo eacﬁ Hfé‘éﬁ)éﬁﬂétlbgnBBl'té

o B-13 IeB resin

t t ,0 B-13 b s,of carnau
Rord (EPackanrs i dhese) 2 b BurdrGRRgYs SHERAT g part
penetratlon 1.6 nm (40 O and arts by mass_of
by emresst)e B ot Bhe Kb enadded d i bive &%89& hp eeduicesk by
through a bead mll, ULTRA VIS CC]\/I LL (rmanufactured by

@i aexa Ko Japbtxﬂ.lﬁ.mﬂd&feﬁ&&niﬁéﬂown@ HBNSCHEL MIXER
liquid feed rate : 1 kg/hr, disc circunferential speed

R  mA o pa D,
gﬁ'cum erens’cla?dsepdeéger{a%% an;js %gglg&dsé(%errlﬁlsnahdothe
mixing was stopped for 1 minute, this process was repeated
5 times. After that, the mixed product was then sieved
with a mesh with openings of 35 pym, thereby producing
Toner B-1 to B-13. The charged amount, fusibility,
volume specific resistance, and image density of the thus
produced toner were measured according to the respective
measurement methods described above, and evaluated.
The evaluation results are shown in Table B-4.
- Production of Carrier -

To 100 parts by mass of toluene, 100 parts by mass of
a silicone resin (organo straight silicone), 5 parts by mass
of y-(2-aminoethyl)aminopropyl trimethoxysilane, and 10
parts by mass of carbon black were added, dispersed for 20

minutes using a homomixer to prepare a resin layer

coating liquid. The resin layer coating liquid was applied
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thereby obtain a toner material liquid. Next, into a
vessel, 150 parts by mass of an aqueous nedi um was

w@ouvmel77and whil e t he nedi um being stirred atPARJP20E61436

rpm by a TK—type honmom xer (manufactured by Tokush

&b &F Pty S BF (o PP ptea D obed Bies neb G TnpRgp arts

for 10 minutes t o obtain an enulsion_slurry. Further,

byt agsdovbbh agnlipee averagespiartaelanameter of 50 pm
thernoneter, 100 parts by mass of the enulsion slurry
letheirretlr)ocﬁmﬁﬂucarw daherigel vent was renmoved at 30 C

for 12 hours while stirring at a stirring

C"Wﬁ@ﬁdﬁ'oﬁﬂﬁﬁﬂeﬂf ZP-mMmnt o thereby obtain a
di spersion slurry. Next, 100 parts by nmass of the

or cosua e oY BE o 1 TG BT T R a e

were added t o the resulshl ng f||trat|on cake and m xed
carnizr (90 ppmts Ay M0 afsduveses mhixed The Rawda s cach
followed by a filtration treatnent. To the resulting
dévetep e oo £ Foea mIPIE PB 11s tbyBr@sandl (e pexehiiivged
wat er were added, m xed at 12,000 rpmfor 10 m nutes

E'§ia'?ﬂg§‘e I<Bh9n£cHnB<e4 and flltered The above process

was repeated two tinmes . To the resulting filtration
cake, rts of 1 % SS SOdI um_hydr oxi de
aqueouﬁ%fﬁu?&c&epgat ?éf\;t Eti %Y

evaluated for their fixability, heat-resistant storage
stability and haze degree. The evaluation results are
shown in Table B-3.

[Polyester b1-20 to b1-21] of Examples B-14 and
B-15 were respectively obtained in a similar manner to
that described in Production Examples B-1 and B-2, except
that 3 parts by mass of a layered inorganic mineral
montmorillonite (produced by CLAYTON APA Southern
Clay Product, Inc.), which had been modified with
quaternary ammonium salt having a benzyl group in at
least a part thereof, were added to each of the resin
solutions B-1 and B-2 of Production Examples B-1 and B-2
and stirred by means of a TK homomixer (manufactured by
Tokushu Kikai Kogyo K.K.) for 30 minutes. The polyester

b1-20 and b1-21 were used and processed in a similar
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for 30 m nutes using a TK hononi xer, and filtered

under reduced pressure . To the resulting filtration
w@2ake/0017300 parts by mass of ion exchanged watRCT/IR2069/061436

added, m xed at 12, OOO rpmfor 10 ninutes using a TK

honDn1xe resyl tyn rati.on
(T 00 RSN 10 BRbLAUG FEmpAOR ) ana
at 12 OOO rpmfor 10 minutes_using a, TK honom xer and
Bi Bt drharebnep sodbueipgofese Bs Tegad & 19p times. To
the resulting filtration cake, 20 parts by mass of 10%
by mas 4 Hey érvaclhd ot iom aeisdllwer@nadnbadtpnrdnsedratrdgard@ﬂ as
rpmfor 10 m nutes using a TK honmom xer and then
‘fEkfa%s%sTB 10€ah@sy-ti1™dakid fsmaiwanlﬁaksbae@ﬁ ﬂaﬁa
by mass of 1on exchanged water were added, m xed

%2 000 rpmfor 10 m nutes using a TK honom xer, and

én filtered. The above proce ss was repeated two
times, thereby obtaining a final filtration cake . The
final filtration cake was dried with a circular air-
drier at 45C for 48 hours and sievedwith a nesh with
openings of 75 mMmt o produce toner base particles B-
| t o B-13.. - Production of Toner - Each of the
resulting toner base particles B-1 t o B-13 (100 parts
by mass) and a hydrophobic silica (1.0 part by mass)
as an external additive (H2000, produced by
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Clariant Jap an K K) were nmxe d by a HENS CHEL M XER
(manufactured by Mtsui Mning Co. , Ltd.) at a

wa@poriotmf7er enti al speed of 30 nisec for 30 secoPCBJR2EP/061436
the m xing was stopped for 1 mnute, this process was
repeated 5 tinme s. After that, the m xed product was
then sieved with a nmesh with openings of 35 nm

t hereby prodycing Toner B- o B-13. The ch ed
amount, fugibilligqy,| yol ufre sae:iﬁic r esij st ncel, and
i mge Hensijty of {the|thus pr )%JC d torl)ﬁr re measured
&)
accardﬂrm.t“’?:‘ttﬁé‘ﬁré’:s,ﬁe?:ﬁtﬁ5 p 34 uT elmeht Rodls
des¢ri b&d gbqve, |and|eyalluat ed| Fhe levalfuat|i on{results
ar e rstrownr—tmTabtre B4 ——Pr JthaLT.UII of tCarriet - To
100|parts Ry (masg of |t ol hehej LO@ payts by masg of a
silico-ge%ﬁesin (organmo|straight giligcong) ,| 5 parts by
Mas$ =0f 1&2-'1anetg)l gm hapr pésl girrgthg;qsilane,
- &
and | £02 pary 5 HaeE of‘%arﬁSn Bl aTk| Wen ™ ddded,
- ] A . k .
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spherzcal |y} 4hgpad |[magnetli tej(1, 00 partis by mass)
wth & vdal yng gdverage parntifclle|dijamefer lof 5O gmt o
thereb’ymrﬁoduce a qarrifen. |- |Ptoduct| on |of PDevel oper -
Eaclh ﬁoéeg Brlle|tn|@ | B &3 (| B | piel] & |by s §) manch tihe
B o= *
.; E
s 3
=
hot
&
o3
Bp +
IR
558 |d<|<|<d|<|<|m|mimmiri A | O | A A
Hg =
R
2 3
i VN |{OVW|M]|O| S|~ O o0 o (=]
e v OO | NN NN N -4 o [32] N
28 |e|s|elmn|e|w|ojejolelal o | w | o | o
A [ ] ] < ] | e
> 8 ™ oi<*|mlojv|ojvlo] © | ¥ | © |
Q\:/s. wlwe|sje|s|w|e|sls|sls] » 73 0 ©
NN E B R R
H mim|mmalnlm(aimnlal ol @l 6| &
92 |o|a|o|o|o|le|la|alalHuf v 5] 5] H
OOOOOOOOOOO o o o °
o
CQ ol
NN WW[O|~-|D]D| ]|~
—~ m{mimlmim|m|m{o|m|alafs s [& |
,.-Q . . . . . . . . . a..-q EN am Eﬁl
[+ Ml ] Ml Wl M) M K K| K] K] Kl o o .| 0O o
= RlRERAR|R(RIA|R| RO MmO m|O m|o

et
~J
ed



carrier (95 parts by mass) were mxed t o prepare each

devel oper of Exanples B-1 t o B-9 and Conp arative
weEanode3 B-1 t o B-4. Next, each of the resul PEFIP2009/061436

devel opers were evaluated for their fixability,

heat-resi stant storage stability and haze degree . The

evaluation results are shown in Table B 3. [Pol yester

bl -20t o bl -2 1 ] of Exanples B-14 and B-15 were

respectively obtained in a simlar manner t o that

descri bed i Production Exanpl es B- nd B-2 except
that 3 part$ by nmpgs|off a llayered {nprgafi c im ne¢ra
mmHmHHoﬂP%@umuwdbydAﬂdﬂM%SmM%nwday
Product, Ing. } 5 Sigh|bad beehammthlipdlwithe | o | o
quat ernary angodium gallt |having a bewzyl group ifn at
| east a par{ Thereqf,| Wereladded|t|o| ehch of| the resin
solutions Bil and B-2 of |Pioduct{oh Expnples| B-1 and
B-2 and stifred by |ngans|of @& TK|honpn| xgr
(manuf act ur ¢d fy: Tokuyshu (Kitkai [ Kbgyo| K| Kif) fjor 30
mnutes . The Bdl yesy ey <hi| <28 apd|B| < 21 Rer & used ©
and processé¢d 1 a|sijml{l qr rapné¢r |t | o| t haf descriibed in
Producti on Exanpleg B- 1 diB! {therebylinraducing
Toner B-14 and B 13. |The |eyaluatioh repults on the
toners are fegatded as|"Exanpl ¢s|B 15 anp B-Il" [and
shown in Tabl esaB-3<drgd<|mim|m|<|<|<|<|<] 0| 0| m | m
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B-4. Tabl e B-3Table B-4 to< Fixability.> In an
el ect rophot ogr aphi ¢ copi er (M--200, manufactured by

woR@ooZonpany Ltd.) using a Teflon (TM rol | ePCEHIP2009/061436

fixing roller, its fixing unit was renolded for use in
eval yation. on fixability of toner. A solid inmage with
an<aFf§EEéH“ah5unt of toner of 0.85 ng/cn2 0.1 nmg/cm
2 was forned on regul ar paper and heavy

paper
transf én papeteqimep BobogtgpduirceapPRgr 'MJ&'?(Q)(hpany
Ltd.) , and copy-printing paper <135 > (produced by

MRS RFsebu€ed bylLRdcdh. COmplhaty deedsi asing aeRefiion (TM)
limt tenperature at which no hot offset had occurred

x?&‘ll&a*}ea%eg L@iﬁ‘in%aPSIle"i‘?Sit%E B{{Iﬁ‘%?é wha 884 MeTalkldmrb r
np re . A

I Xi'ng tenper at _mm?rum mt tenperature at

¥ Gbieve AL ohatBRIHE REARS phpora Lulhd: LBEe
with a pad becane 70% or nore was deternmined as a
wiibhnam attacheidxampo natpef domer of] 139 vai/em? £ 0.1
Criteria of Maximum Limt Fixing Tenperature] A-
Mipiciiinw h8i fofmxidig nt eggerlatrupa pas akdd Ke avyhp gperr,
transfer paper Type 6200 (produced by Ricoh Company
Ltd.), and copy-printing paper <135 > (produced by NBS
Ricoh Co., Ltd.). On that occasion, a maximum limit
temperature at which no hot offset had occurred on the
regular paper was determined as a maximum limit fixing
temperature. A minimum limit temperature at which the
residual ratio of the image density after the solid image
formed on the heavy paper been rubbed with a pad' became
70% or more was determined as a minimum limit fixing
temperature.
[Evaluation vCriteria of Maximum Limit Fixing
Temperature]

A: Maximum limit fixing temperature was 190°C or
higher.

B: Maximum limit fixing temperature was equal to

or higher than 180°C and lower than 190°C.
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B Maximumlimt fixing tenperature was equal t o or
hi gher than 180 C and |lower than 190 C. C Maximum |imt

wo puapsmgr7r@enper at ure was equal to or higher thaPCLTR20®/061436
and | ower than 180 C D: Maximum limt fixi ng

t enper at.u | 0 170 C Evau tion Criter

of M nEnaF FRoR BT TaRbRRA PR R ny s PACA] to
fixin erature vvas Iovver than 135 C. B M ni mum
91 Hig es(r%gamelﬁe?ﬁt and hewexybhian 1BGTChi gher than
135C and | ower than 145C. C Mnimumlimt fixing
tenperature was equal t o or higher than 145C and

| ower than 155C. DMnimumlimt fixing tenperature

was eqyp %Qfﬁlrulﬁ' gﬁﬁﬁttﬁﬁﬁln%5§&n}é'? 2L uFeSk M wer

Storage St Ity (Penetration) m. gl ass bottle
S C ged wth toner, and the bottle was left at
5 t\r/@%{‘ W) %{jherm)static bath in which the tenperature
was controlled at 5 O C for 24 hours. Then, the

[Ewaiuntionofeitewia efoMiime micimid Eusingcted t o
a penetration test (in accordance with JI'S K2235 -199

Te myper £t 1 he] penetration (nm) was neasured. The , the
A: Minimum limit fixing temperature was lower
than 135°C.
10 B: Minimum limit fixing temperature was equal to
or higher than 135°C and lower than 145°C.
C: Minimum limit fixing temperature was equal to
or higher than 145°C and lower than 155°C.
D: Minimum limit fixing temperature was equal to
15 or higher than 155°C
< Heat Resistant-Storage Stability (Penetration) >
A50 mL glass bottle was charged with toner, and the
bottle was left at rest in a thermostatic bath in which the
temperature was controlled at 50°C for 24 hours. Then,
20 the resulting toner was cooled to 24°C and subjected to a
penetration test (in accordance with JIS K2235-1991,
where the penetration (mm) was measured. The, the
toner was evaluated for its heat resistant-storage stability

based on the following criteria. Note that the greater the

174



10

15

20

toner was evaluated for its heat resistant- storage
stability based on the following criteria. Note that

W0 baoges7@at er t hepenetrati on neans the nore exPEl/Jr2009/061436
in heat resistant- storage stability. A toner with a

d f | : '
FRELEEHT) 4Tt ahie, niS e CBF el P Bele” Dce

[ Eval uati on CrlterlaL A Penetration degree was 25 mn
rgsigtp@t-spopaget pha bhtaegréetmgrewagh 2 peBetggteon
than 15 nmand | ess than 25 nm C. Penetration degree
degrequd 1ds o tha mdr mmhhave anhagh pesbabhbitylofrmmaufing
Penetration degree was |ess than 5 nm < Haze Degree >

aAstrbrﬁqg% SANPLECBidA uiee in evaluation of fixability
of toner, nonochrone inmage sanples were devel oped on

heet PP DX (produced by Ri coh Conpany
@_"G?fue\ﬂg{%ntﬁg?fe’i%pajr ature of the fixing belt being
set at 160 C. The_ haze degree of each of the

nonochfione pedga tianpl 68 TRgs Wah @ bl hOds T eEe by a
di rect-readi ng haze neasuring conputer (Mdel HGW
2DP, nBnuPaatdtradiby Sugaetestaes eCoual tbtdr)mordathan 15
degree is also called "de gree of cloudiness" and
HERSHA 8N A5 3R B L ghel Showi ng the

C: Penetration degree was equal to or more than 5
mm and less than 15 mm.

D: Penetration degree was less than 5 mm.

< Haze Degree >

As image samples for use in evaluation of fixability
of toner, monochrome image samples were developed on
OHP sheets, Type PPC-DX (produced by Ricoh Company
Ltd.) with the temperature of the fixing belt being set at
160°C. The haze_degree of each of the Amonoéhrome image
sampleé v&;as read and meaéured by a direct-reading hazer
measuring computer (Model HGM-2DP, manufactured by
Suga Tester Co., Ltd.). Haze degree is also called “degree
of cloudiness” and measured as an indicator showihg the

transparency of toner. The lower the haze value, the

higher the transparency of the toner is, and when OHP
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transparency of toner. The | ower the haze value , the

hi gher the transp arency of the toner is, and when
w@RiRshersto i s used, excellent col or devel opi ng BEI/IR2049/061436

is exhibited. [Evaluation Criterial] A Haze degree was

l,ower .t han 20% . B ze degree was equal,t,.0 or
HEEs AAs Dok erlegr it Rt sohie SR Al idgise was
hi gher than 30% . Toners all using a pol yester diol
evelyilifedd .pol yhydr oxycar boxyl i ¢ aci d skel eton and a
di ol or diols having no pol yhydroxycarboxylic acid
[Fehbhabich @wnitepradpriate ratio exhibited their
superior fixability, heat resistant- storage stability

and hage Hey/eq PRy 88 1BwérititaB D% . Wen the
opti cal pu(r%ity v(\a/as hi gh %Exgvnpres €I13-7 t ‘(’) B9 , the

m ni mug.ly,mt fixing tenperatu becane slightl Lgh,
noveve: HAZ? BRETER JEOF G4 f bitoait B HERBF b Prep ™ and
were used at an appropriate ratio, significant failure
lgivle ndthaec3@%.1n the case of toner using no diol

havi ng a pol yhydroxycarboxylic acid skel eton (Conp

arati ve:Eave deFree wanthighéhetlcane30f t oner using
di ol having a pol yhydroxycarboxylic acid skel eton, but
:12? M %p 3% F2h1P Nidd'@ Yol Wikl QIHEhLHAWENENES vas
polyhydroxycarboxylic acid skeleton and a diol or diols
having no polyhydroxycarboxylic acid skeleton at an
appropriate ratio exhibited their superior fixability, heat
resistant-storage stability and haze degree (Examples B-1
to B-9). When the optical purity was high (Examples B-7
to B-9), the minimum limit fixing temperature became
slightly high, however, when the polyester diol and the
prepolymer were used at an appropriate ratio, significant
failure did not occur. In the case of toner using no diol
having a polyh&'droxycarboxylié acid» skeleton
(Comparative Example B-1); and in the case of toner using
diol having a polyhydroxycarboxylic acid skeleton, but the
mixing ratio of the diol with other components was not
appropriate (Comparative Examples B-2 to B-4), mainly,

the low-temperature fixability degraded, resulting in

impossibility of forming high-quality images.

176



10

appropriate (Conparative Exanples B-2t o B-4) ,
mai nly, the |owtenperature fixability degraded,

WO eE0l0¥7my i n i npossibility of form ng high- geeEl/iR2009/061436

i mages. I ndustrial Applicability The inmage -formng

toner of the present invention is superior in all of
thermal properties (in particular, |owenperature
fixability) , heat-resistant storage stability and
RQ@HQSrb?‘ﬁMPIW@éWbG obt ai ned by dispersion in
water, thus making it possible t o produce the toner

at | owldostimaghufgrmhe g toeercaf the fpaesreabt ¥ nveartiom is
el ect rophot ographi c i mage formation such as copiers,
ShEELIOBLA bl I DhePeh a PP rHPE Stiefs2¢Hn P 4 £6ic AN,

el ectrostatic recording. CLAIM5S 1. An inmage formng

tQner caonprisinga:linear polyester resin (b.l ) as a

s s B4 £ £ i R PP NERb et Yo"

) is . obtained by reacting a paolyester diol (b ]l)

Hah Haty ppiyigamsRpceokyrnd ﬁéi%%§k@béﬁéﬁ,e dabth a

pol yester diol (b | 2) other than the pol yester diol
dizpédsian tihewprtesendeu sfma kaheg it gxd esudi legtagend duze the
The image form ng toner according t o claim1, wherein

B APPAE Lo HOEBsR8. t MEhRA! YENEr BN ERTLPX VD & q‘aﬂfdldabW used

skel eton of the polyester diol (b Il) is an optically
in electrophotographic image formation such as copiers,

electrostatic printing, printers, facsimiles, and

electrostatic recording.
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active nononer, wherein the nononer has an opti cal
purity X, in terns of a nononer converted anount, of

W@s00177ess, where X represents an opti cal puP¢T/yP2()0£§/061436

at an optically active m)nomar conversi on, which is

det erm ned froontlcaI Lgl;; )[\6 (% | X (L-body) - X
(D-body) | otherw se, étl ship betvveen Y and X

satisfies the foll ow ng expressi on, where Yrepresents
a linear polyester resin (b1 ) content (% by mass) in
all binder resins used, and X represents an opti cal
buri t YApnihede iforheirmg tonar mmnnpmisi:mgVert ed anount,
which is determ ned fronmOptical Purity X (nole¥% =

| X(L- b(P‘iYﬁear)%QIyQQ’éié(} ﬂesfﬁ fb‘l)laé)& 'bl%aﬂax(ggs‘inx <

100) ; and mherel represents an L-
content,rati.o

converghgaein 1&6@88E§§B*%§§r&§&f@il Ef%ﬁvned by

cont ent ratlo (nDIe0 at an oQptically active nononer
reAsidmg enpodyepteri digk ( bérl% hgviBger according t o

one of clains 1 and 2, wherein in the polye ster resin
fdlyhydraxyassbatybicohciiesbeol ¢ash ewitilnla plolylelster diol
havi ng a pol yhydroxycarboxylic acid skeleton t o the

@01 723t Ble Ft Bh o Rhle gbl&ésgér@lcﬂ Ob 99) 5% the %ﬂi’@sence of

|rmge for i ng toner according t o any one of clains

B! c%a?’m v(\a,hxetreerl1 1rtlgeaggln¥hydr oxycar boxylic acid

2. The image forming toner according to claim 1,
wherein a monomer forming the polyhydroxycarboxylic
acid skeleton of the polyester diol (b11) is an optically
active monomer,

wherein the monomer has an optical purity X, in
terms of a monomer converted amount, of 80% 6r less,
where X represents an optical purity (%) at an optically
active monomer conversion, which is determined from
Optical Purity X (%) = |X (L-body) - X (D-body)|
otherwise, a relationship between Y and X satisfies the
following expression, where Y represents a linear polyester
resin (b1l) content (% by mass) in all binder resins used,
and X represents an optical purity (mole%) in terms of a

monomer converted amount, which is determined from
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skel eton of the polyester diol (b Il) is polynerized
or copol ynerized with a hydroxycarboxylic acid having

WQ2a100087€Car bon atons. 5. The inmage form ng t oPEr/JP2009/061436

according t o any one of clains 1t o 4, wherein the

RtoRS PR X UmbTedd' 5 XEL oM ok EPRBa¥Ey 1"
ri ng-openi ng_pol yner.i zati on of cyclic ester.6. The
i mage forni ng ¥ orled Xct 20 A$Q %)%ﬁylgﬁ)é?oﬁndl ains 1

t o 4, wherein the pol yhydroxycarboxylic acid skel eton

- of thewhelregdat €K Lobofly)l tepréseatpoaynbrbody content

copol ymer obt ai ned by direct dehydrati on condensation

Phtd 5 100%) G Q‘R()blﬂt‘icﬁq.lﬂ-%gtilvghﬁléﬁﬁﬁ?ef Qfd'ﬁ{;‘grshion, ,

toner according t o any one of clains 1t o 6, further

CONpP&, S/ S\4a _binder resin.othey than the l yest e
Fed XD 9dvNT repras oS eePebedy poghentgralps (mole%)
consi sting of vinyl resins, polyurethane resins, epoxy
abAMIP td6alpy| yekiver maspopaer @NnVYAESiPAge for ni ng

toner according t o any one of clains 1t o 7, further
conprising a wax (c) and a nodified wax (d) which is

nodi fied so that vinyl polynmer chains are grafted onto

%.E; ‘gﬁfe(h%?i)mag% £d P i B8 fed @c@grﬁ‘?ﬁ? t8FRE A Me1diMs 1
and 2, wherein in the poiyester resin (b1), a mass ratio of

the polyester diol (b11) having a polyhydroxycarboxylic

acid skeleton to the polyester diol (b12) is 31:69 to 90:10.

4. The image forming toner according to any one of
claims 1 to 3, wherein the polyhydroxycarboxylic acid
skeleton of the polyester diol (b11) is polymerized or
copolymerized with a hydroxycarboxylic acid having 2 to 6

carbon atoms.

5. The image forming toner according to any one of
claims 1 to 4, wherein the polyhydroxycarboxylic acid
skeleton of the polyester diol (b11) is a polymer or

copolymer obtained by ring-opening polymerization of

cyclic ester.
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claims 1t o8, wherein the toner conprises particles
obt ai ned by nelt kneadi ng of toner conponents
W@ madriTng a binder resin and a colorant t o POI/aR2009/061436
mel t - kneaded product, and pul verizing the nelt- kneaded
roduc mhereln nd in.c ri ses at_| east
Bhe’ polhs dRLFER LdkimPh Yy B ns8 A RefPHRRLCES Py GRS ot
toner according. .t o an%/ one of clainms 1t 09 V\,herel n
digdmenkrto; 4, roheagisf thesp alphydirarscadyonglingedd
structure where one of resin particles (A) containing
skélatsin refSthe(pply astie n diwdt {mpy1) dpea B &)y mant airni ng
the first resin (a) are attached on surfaces of resin

Y 61 ¥ GE)taciﬁ@tda'b@' A9r8c § &PORY dr@t B nl Ebndeﬁi{‘éjaiffb% of

second re3|n (b) confains the polyester resin
ﬁ e a?ﬁ form n ner according t o cl a| m 10
%F?] ?’h‘é P§t‘>’ te d? is at | east one sel ected
froma vinyl resin, a pol yester resin, a polyurethane
resin, and an epoxy resin. 12. The inmage form ng toner
according t o any one of claims 1t o 11, wherein the
‘bi nder Thesiim agepfdrar$nghtoheneaccppldyrgt ts awgioné o f
) and a resin (b2) which is obtained by reacting with

c?laﬁh?é:uf St%rG(l}Rﬂ')tHeri' B%n HPY &R 5 0R Oh BPﬁ@.@r%‘éEiﬁ'@t}?er
. The image form ng toner according t o any one
t%an the polyester resin (b1), at least one selected from a

group consisting of vinyl resins, polyurethane resins,

epoxy resins, and polyester resins.

8. The image forming toner according to any one of
claims 1 to 7, further comprising a wax (¢) and a modified
wax (d) which is modified so that vinyl polymer chains are

grafted onto the wax (c).

9. The image forming toner according to any one of
claims 1 to 8, wherein the toner comprises particles
obtained by melt kneading of toner components containing
a binder resin and a colorant to form a melt-kneaded
product, and pulverizing the melt-kneaded product,
wherein the binder resin comprises at least the

polyester resin (b1).
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claims 1t o 12, further conprising a charge
controlling agent.14. The inmage form ng toner

w@ewomdi7my t o claim 13, wherein the charge coPCT/a#A009Mg1436

agent is a fluorine -containing quaternary anmoni um

salt. 15. The imge form ng toner according t o any

one of clains 1t o 14, further conprising a colorant.
16. The _inmage form ng toner according .t o any one of

EPai nsThe 1image fapmppg tonrpriaregrding tasdny epemt

17. The image form ng toner according t o any one of
dadmis 11td D, kthefein hdre conpri & figrmasd @ ft poern particles
conmponent, a layered inorganic mneral in which

iy ?fdx?:}if‘é a{ %‘%%u%rt%&a%&héké%ﬁ@ddf @i b rO{ TR €A)

ions . |rrage orm ng apparatus conprising: a

i Q%bfﬁgé%r Fusimrge A%, o8 tone hafpkiGhf

eI ectrostatic image beari ng menber, an exposing unit
Qonta guieg the faxpbge sime ( ahareatdéachad o sufaces of
| atent electrostatic inmge bearing nenber t o forma

1eadient saltdel ¢ 9(BY icontmrgdangaadeeebad mgswni (b), and the
configured t o develop the |atent electrostatic inage

ééng‘xQdaréé’ﬁ?r(bl) QohPhhe ﬁﬂé'}p(#]leyééwere%hr@f‘fj er

unit configured t o transfer thé visib I mage onto a
recordi ng medi um and

11. The image forming toner according to claim 10,
wherein the first resin (a) is at least one selected from a
vinyl resin, a polyester resin, a polyurethane resin, and an

epoxy resin.

12. The image forming toner according to any one of
claims 1 to 11, wherein the binder resin comprises the
linear polyester resin (b1) and a resin (b2) which is
obtained by reacting with a precursor (b0) in the formation

of toner particles.

13. The image forming toner according to any one of
claims 1 to 12, further comprising a charge controlling

agent.
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a fixing unit configured t o fix the transferred inmage
on the recordi ng nedium wherein the toner is the

WO prg@eo17or m ng toner according t o any one of PCHIRRS091061436
t o 17. 19. An inmage form ng nethod conpri sing:

ar gi a .surface of .a |latent electrostatic jnage
Fdar Png hE st eiclotming Thdtn Aegea Qi tbce 413,
| atent el ectrostatic inage_bearing nenber t o forma
Vherein|tde charge comtagd liagvagepitnt @he | at ent
el ectrostatic image using a toner t o forma visible
flegpei, n d st e img ¢ wet &+ aalrlye ammagen buwto saltecor di ng
medi um and fixing the transferred i mage on the
recordi ng medium wherein the toner is the inmage
formng toner according t o any one of clains 1t o

ig 20. ﬁgr acess cartri.dge det achabl¥ nmounted on a_nai
dy of ‘Ah "hB§é& %’F’Fﬁlr?% 18R edy 4€G8T diRE fP2BYsOnE O
cartridge conprising: a latent electrostatic inmage
sk g ,, Tapther empgpishg gusi eokurdRbured t o
- develop a | atent

16. The image forming toner according to any one of

claims 1 to 15, further comprising a releasing agent.

17. The image forming toner according to any one of
claims 1 to 16, further comprising, as a toner component, a
layered inorganic mineral in which interlayer ions are

partially modified with organic ions.

18. An image forming apparatus comprising:

a latent electrostatic image bearing member,

a charging unit configured to charge a surface of the
latent electrostatic image bearing member,

an exposing unit configured to expose the charged
surface of the latent electrostatic image bearing member to
form a latent electrostatic image,

a developing unit configured to develop the latent

electrostatic image using a toner to form a visible image,
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el ectrostatic i mage, which has been forned on a

surface of the latent electrostatic inmage bearing
WOoreoh@0177usi ng a toner t o form a visibl e i mageCT/JP2009/061436

wherein the toner is the image form ng toner according

to any Prnaeng{'elgll?rluntsc%)ntfigu]i'z'd to transfer the visible

image onto a recording medium, and
a fixing unit configured to fix the transferred image
on the recording medium,
5 ~wherein the toner is the image forming toner

according to any one of claims 1 to 17.

19. An image forming method comprising:
charging a sﬁrface of a latent electrostatic image
10 bearing member,
exposing the charged surface of the latent
electrostatic image bearing member to form a latent
electrostatic image,
developing the latent electrostatic image using a
15 toner to form a visible image,
transferring the visible image onto a recording
medium, and
fixing the transferred image on the recording
medium,
20 wherein the toner is the image forming toner

according to any one of claims 1 to 17.
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20. A process cartridge detachably mounted on a main
body of an image forming apparatus, the process cartridge
comprising:

a latent electrostatic image bearing member, and

a developing unit configured to develop a latent
electrostatic image, which has been formed on a surface of
the latent electrostatic image bearing member, using a
toner to form a visible image,

wherein the toner is the image forming toner

according to any one of claims 1 to 17.

184



