DESCRI PTION Title of Invention | MAGE FORM NG TONER, | MAGE FORM NG
SAPPARATUS, | MAGE FORM NG METHOD, AND PROCESS CARTRI DGE Technical Field

The presap hviRph,on relates to a toner used in el ectr pphpba@saphsc | mage
formati on, such as copiers, electrostatic printing, printers, facsimles,

and el ectrostatic recording; an inmage form ng apparatus, an image form ng
nmet hod and a process cartridge e@&l’bgGé:iI@TtIﬁgNtoner. 15 Background Art
Conventionally, latent images which are electrically or magnetically forned
i n el ectrophot ographic image form ng apparatuses are fornmed into visible

i mges by 20 nmeans of toner for image formation (hereinafter, it may be

sinply ref qfiEF(gi JOTAY e 41QR& ") - For instance, in an el ectrophotographic
process, an electrostatic image (latent inmage) is formed on a surface of a

phot oconduct or, t t..LIRoe % eq Hsi er to thereby
forma WD 2010/ 83&%@%%@66%6@@&dﬁniﬁm5§?@ﬁlﬂ%ﬁ§r imge is
usual ly transferred onto a transfer materi al (recordiégg medi um such as
paper, @and t henAFRARAT Ulte I Mah&iBrF R M INIG MIWTEECphpANBy heating or

other nmethod. In the step of fixing a toner inage on a transfer paper,

generally, thermal fixing mRPROUSE $8cO LR TRIPAENg roller fixing nethod
and a heating belt fixing nethod, are widely and commonly used for their
superior energy conversion efficiency.

Technical Field
The present invention relates to a toner used in
10 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.
15
Background Art
Conventionally, latent images which are electrically
or magnetically formed in electrophotographic image
forming apparatuses are formed into visible images by
20 means of toner for image formation (hereinafter, 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 1s developed using a toner to thereby form a



Recently, market demands for higher-speed is performance and energy saving
in imge form ng apparatuses are nore and nore increasing. In response to

this, a 4anespiSH 1S superior in lowtenperature fi Xal%f‘/}ltzgnt)ﬁfﬁ‘ﬂw(
transparency and enables to provide a high-quality inmage I's esired, In

order to achieve the 15l owtenperature fixability of toner, however, there
is a need tonépvienaghe sdthediome poimd zofisaubiurddy teshafeseddi onthe toner.
When a binder resin having a | ow softening point is used, a part of the

toner forningahdfnensi@gaul sraédrehes SUD PnIW§aRea 8fp ApkirXidtgq menber
and then 20transferred onto sheets of copy paper, this is, so-called offset

(otherw s farr 0.8S | - set ") Furt her mor particularly
under hi gﬁbl}éeﬁp@?{gﬁrogl éﬁ\?l Fg‘%}ﬁég%‘%ﬁ‘ﬁe‘”ﬁég%?%& *g? éﬁ‘égebﬁ%’he t oner
degrades, .and toner particles Erﬁ fused to each other, that is, WO

2010/ 0017 7Pl M8 P eghceL et Bade al [RAtBE ctia I lobidting aBésR@ds t he

above-nentioned, there have been the follow ng problens: a toner is fused
on thesi nsimegef oa delolvpfey mepece gamd: wa day rtiberr mm It Hiextdaw el opi ng devi ce
to cause snear; and toner filmng easily 5 occurs on a phot oconduct or

surface. Ascoh®ddf, FRAGUABSatRCEQINE #6H a0oMEHERM EORRE BHAPILNS, there
has been proposed a toner which is rnproved in the physical properties: a

toner usi - Jesi t.aj nj Nelo] 3V) [ ci S bee
proposed. u HFk WFELEELER I FRREALIAEY BiR81Y Z6Y EoBERH T
| ow-tenperature fixability, offset resistapnce, environnental stability, and
envi r onnertt®dl tﬁShEe‘*‘r‘%/%?F SRR BrCO R REr EHU Rt L pFOPEYti es of the

pol yester resin containing a polylactic acid are not sufficiently
control | ed as cohgaredtlyo mepdotedven amaki dor corgketri opaktdy used for toner.
Ther ef or e,

16 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

15 low-temperature fixability of toner, however, there is a
need to lower the softening point of a binder resin unsed in
the toner. When a binder resin having a low softening
point 1s used, a part of the toner forming a toner image is
attached onto a surface of a fixing member and then

20 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,



there are many constraints in formulati on anount of the resin and
production techni que, and sufficient storage stability, |lowtenperature

fixabi i tyodyafifmet resistance have not yet obtained (&8 Bal®oise
Literature 1 an@ z’at ent 20Literature 2), Generally, a toner )used in

devel opi ng of electrostatic inages is conposed of colored particles

cont ai ni ngsa-calbrdrhlodkioharage wont r B¢ hdeaddne akovet e nilloardd, a bi nder
resin, The production nethods thereof WD 2010/001770PC.1731' 2009/ 061436
are broadl yheh@ashialice® et @ hRuFYHGIvEh & Ofr 81 &R :aad csuspesshred on

pol yneri zati on met hod. In the pul verization nethod, a colorant, a

charge cong gl iﬁQiné‘g&{‘%’ d%’%a‘i%&)'ih‘?g{)fd%%c%gﬁ'?ﬁd 3 QY Lorig ¥ padi spersed in
a thernoplastic'resin to obtaina toner conposition, the toner conposition
is pulverized and classifjed to thereby produce t oner.,. According to the
bUl Ver | zat AT SHOBIAE 4 Yisieto HARRE Yerihiaf ibi@n G CHHPSEat 8 8Fbber (i o
can be produced, but there is alimt to toselection of materials. For
exanpl &5 aotomars conpgshe oo nbtaitmabsvrfgcarel t Agi xhegef snnesusearidy

pul veri zed and cl assified by using an econom cally usable device. In view

of this reggilyenent, aBsveomn éntes dCPFRBSE &N tRRY2I hakl Bely mel t-mi xi ng,
there is no choice but to nake it 15sufficiently brittle to crush. Wen

such a toner QWO ifi | S ri.z %{F r%adf%m@ i wi.der particle
si ze di st rﬁg&{p‘ on (fe&n&%?loé bﬂ%(?}?ré . {Ea occasi o:ﬁ’l,l{]%g?l an attenpt is
made to obtain a reproduced inage with gi gh1 resoLgti on and. hi gh tone | evel,
fine powdePIPRALILES DR NF 1R D& POdrEsdeFel §F1% (iR W 1RIEF 1%r and
coarse powder particles having a particle size of 20 umor greater nust be
removed bypellgdaicticatdidnhasedelet mg dpo eederwhpobrisisalid. torbeaddition, in
the pulverization nmethod, it is difficult to uniformy disperse a colorant,
a charge centpediloirngn agitage 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

15 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

20 Literature 2).
Generally, a toner used in developing of
electrostatic images 1s composed of colored particles

containing a colorant, a charge controlling agent, and the

like in a binder resin, The production methods thereof



WO 2010/ 001770PCT/ JP2000/ 061- 136 and the like in a thernoplastic resin,
whi ch may adversely affect the flowability, devel oping property,

dur abi |'i ' quality and the |like of the resulting,toner ..7J ol ve the
pr obl errsw;:@adtlg@?e’\ﬂ?t erature 3 and 5Patent Literature 49115?12,%2{%(;9);0;;&3(?

di ssol uti on suspensi on net hod using a dissolved resin, in which a resin
sol uti on iaredhoia dlprdaiseisiod syrtohpsilredieesianby gudiydrexndat i on reacti on
is dissolved is dispersed in an aqueous nediumin presence of a di spersant

(di spersi oglu@bg}mwghp%yﬁ,ép%{@q; #EtRhd2 wWater-soluble resin, and a
di spersion stabilizer such as resin fine particles, and the solvent is

df h [ ' iquid by h [ duci , h
[ Tko to thareby bbiare Sutonel A hbe miRR0H % TRARP R EhaLEE ensi on

met hod, a toner qavi ng isu,niformparticle dianeter can_ be qgbtai ned w thout
per f or m ngP R XM pEalEEm L, | nanndl edfpBpHHE BHE aphe c Mkl Br mi ng
appartus, in a fixing step enploying a contact heating nmethod in which a
heat i ng metimgre samh jas catheamoplastieressnusedbidi?@ haschreen desired for
toner to have releasing property (hereinafter, it may be referred to as

of fset resdsheakidR, e hedld N omepBsitiom ikheudi, 8504481 K dSuspensi on
nmet hod using a dissolved resin, the offset resistance of WD

2010/ 00177(9'?1%\35€f1]é3(?06%9438%¥%%6] produce a toner. According to the

pulverization method, a toner having somewhat superior
physical properties can be produced, but there iz a limit to

10 selection of materials. For example, a toner composition
obtainable by melt-mixing is necessarily pulverized and
classified by using an economically usable device. In view
of this requirement, as for a toner composition obtainahble
by melt-mixing, there is no choice but to make it

15 sufficiently brittle to crush. When such a toner
composition 1s 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

20 having a particle size of 5 pm or smaller and coarse powder
particles having a part_icl@: size of 20 um or greater must be
removed by classification, resulting in a very poor yield.
In addition, in the pulverization method, 1t 1s difficult to

uniformly disperse a colorant, a charge controlling agent



toner is inproved by using a nodified polyester resin (see Patent
Literature 5). In the neanwhil e, nost of binder resins occupying 70%

or nore ofyotfhedi@s®l amounts of toner conponents are S qgFiMaghefol QG2
petrol eum resources. There are concerns about exhaustion of petrol eum

resources and concerns that a | arge_anount of petrol eumresources js
consuned amdr @& the dekguant thesmenl pohiairssiife WHIER BuseR dKesse

at nosphere, |eading to global-warm ng. Then, when io resins derived from
pl ants takiaffet:0 tdas HhowdiloNide, ide ddle mimpapheperty duowhidioye used as
bi nder resins, carbon dioxide generated in use of the toners only

circul at esj € [ 1S, » A0 ot faPliafl g8hieyed resins may
make it poslgl{]%{’rg ?ga\s{gﬁ\eerg?ﬁeﬁb? gﬁgle- ?\grbﬁﬁg&&obl e% and 15 the problem
wi t h exhausti on pet.rol eum resoqurces time. A variety of. toners using
such pl ant - deri vgho rseqslivr‘?s% Birﬁg’«jreI?@s?él%aﬁ’é\gﬁbté‘erﬁ‘tp‘f’b%dié’d?dFor exanpl e,
Patent Literature 6 proposes to use a pold?(l actic acid as a binder resin.
Howevers wientan pditieasttivreach ¢ riop e ¢ ectdipsgdudian 20spemiHdsY resin
according to the proposal, the concentration of ester |inkage of the binder

resin is hingbehodhanihgad difssalpeld/esken, ieswhicdnd tdesn stletebhent as a
t hernopl astic resin beconmes weak in fixing step of toner inmage. Moreover,

t he toner igfa??%s%ﬁ%r%%w%ynlswmeispw&\qg@ijrp?ggﬂﬂgeggﬂggm@/ 061436

pul veri zab g in degradation o activity. An

el ectrostati c inage, devel Oli’i n to?r S s;r)‘e(re(gposed i n Pat ent Licﬂt,erature 7,
whi ch cont &PASA0Bol S &388P IV EE, 1o sIGMES 15y 2 e ARG RO ESA Y Bndensat i on

of a conposition containing a lacti¢c acid, and a trifunctional or

hi gher - f un®triesreat ¢ xofcar boye 82 adi o1 smer sl ool arddns 1 cho@évar, in this
proposal, the polyester resin is fornmed by a dehydrati on pol ycondensati on
reacti pn betuwFartaritokydrwatke rgsolpbdé +ecin caacl é didpareavimoxyl group of
oxycar boxylic acid, and thus the nol ecular weight is increased to inpair

the shar p- Wbl pIARETe AL QW bETRSE 3§ 4E 6l dTbKabI A ¥ho | S IV ERE 50 1 mProve

thermal properties of toner, atent Literaturé i scl oses an

el ect rOPhOtr%%gegldcf}‘gﬂlerthe dispersion liquid by heating, reducing

pressure, or the like to thereby obtain a toner. According
to the dissolution 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 1n
which a heating member such as a heating roller is used, it

20 has been desired for toner to have rel_easing 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



containing a polylactic acid-based bi odegradable resin and a terpene-phenol
copol ymer, whi ch however, cannot satisfy both the |owtenperature

fixabi |'i tyoangoh{ye, hot - of f set property simultaneously. i t oners
relating to the prior art are obtainable by a pul veri za%pgh'%r%r@tﬂh’t St

i nvol ves problens of toner |oss caused by classification, and toner waste
acconpani eth néeriewi mlp.r dve dduy tioim g becaodéfitae pmi@rcg%er\/\t)-sﬂﬂl((y{{hN?OPen
P2009/ 061436 quantity required for pulverization nmethod is relatively
large, it Patpacebsesyat@rbust her reduce environnental | oad.

Pol yl actic acids, which are generally used and easily avail able, are

synt hesi zed by dfﬂygﬁgglh%rbpg&rm?@s%l @Doif- Eg% er BLgHell O%%gﬁlyrc]ligsgcrl bed in

Patent Literature 9 an ent thera ure

pol yneri z oh of a cyclic lactide of lactic aC|d For this reason, when a
toner is ﬁ@&QédW%@ft%ﬁl%%ﬂtP@%ﬁﬂds ¢ hé Oghi s 6P P B SFUHEASI on

nmet hod using a dissolved resin, as disclosed in to Patent Literature 3 to
Pat ent 5Li tde pitver@ 5 ogarp bbr eksodn Mowewsressi ndh er @alyd @otice mes d havi ng
only L body or D body has high crystallinity, the solubility in organic

sol vent's i$hextreehy Ji@un @ﬂ%ettﬂ'éﬂe'utmlﬁa%ﬁib@b"én&%c&h@@eghﬁsﬂim' on
suspensi on method using di ssolved resin, isThen, the solubility of lactic

R T R N e M T G T T P
large quantity of carbon dioxide is released into the
atmosphere, leading to global-warming. Then, when

10 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

15 Lhe 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

20 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



In the neanwhil e, since polylactic acids are difficult to control their
nol ecul ar wei ghts, and ester |inkages are o present via only carbon atons,

it is di f§iCldndiPel Mpart necessary physical properties dgqyip@npfRY¥s Usi ng
polylactic acid along. In contrast, as used in conventional nethods, it can

be considered to provide necessary physical properties and thernal

properti esptwdviearier loyitusi agdarevo1200¢/ 00 1daora daitiPr008/ 061436 ni xture of
a polylactic acid and other resin or resins. However, polylactic acids are
extremely pooidiérisgkybility and dispersibility in polyester resins and
styrene-acryl copolyners which are generally used for toner, and thus it 5

is very difficultgto, toner. i.n ; : rthernore,
since the rate ofA%reyfs)‘{%fS?a |l%nn§fa %|%§ﬁ{%€?&“‘?g lrﬁaPﬁgpggley\)v, a
toner produced by di it_sol ution sVspe si pn rres,bod usi n(g a d{ ssolved resin is
difficult 8 Eakend Leperatysear whachiaPBIaF HHor WAL G2 SETE 3 W0 and in a
toner produced by the nethod, a polylactic acid having high-crystallinity
and a pol ybhdriiceak bg tia\hiynbrahmesmaﬂ@ﬂnwaetdenpoggﬁenvmnoalvﬁ@«ed
manner. Therefore, portions having the high-crystalline polylactic acid are

grown intocehyatialisvat ha @ticdpeedofakine, txGdusividohalchanges in charged
anount and inmage density of the resulting tdner as tine goes by.

ACCOr A1 101 Y 2 OB 00BN 1208y SRS 1 ca L IRIS: HPNB o D! Y, and

heat - resi st’aft” storage's , causes | ess thanges in ility with a
t echni ques FHAYE gt bt "B8chTOBPaFHed N iR IPGrar TP bR AR St
devel opnents are still desired, Citation List Patent Literature WO
2010/ 001778P¢Thy 20080 @d36: onde nsPRion] rd aphheseb Phwarmn Appl i cati on
Lai d- Open (j P-A) No. 2006- 208455
10 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,
15 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.
20 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



[ PTL 2] Japanese Patent Application Laid-Open (JP-.A) No. 2006-091278 5[ PTL
3] Japanese Patent Application Laid-Open (JP-A) No. 9-319144 [ PTL 4]

Japanesev@%{ﬁﬁ/pmﬁﬁgl i cation Laid-Open (JP-A) No. 2002- éﬁﬁgﬁ%‘"k){?’y_ﬁglm

Japanese Patent (JP-B) No. 3640918 10[ PTL 6] Japanese Patent

2909873 [ PTL 7] Japanese Patent Application Laid-Open (JP-A) No.

9- 274335 quan[tPly 181q Japathdse patlewnt:iAppidoamiedh ddiid- Opbmt (v dlyA) No.
2001- 166537 [Prj, 9] Japanese Patent Application Laid-Cpen (JP-A
No. 7-3388hrge, if Flncldsstapanesh R @ht AP d @3V Q% rhdidr PNy 44P- A No.
59-96123 20 Summary of Invention Solution to Problem The present

I nvention ains t h b | el ate achiqe obj ect
descri bed bel ow. ngg?z%(ﬁ:%:('aﬁlc?/?gaﬁg?llé(rhlreof’r%t %ﬁ@sgggdi %5&%??‘8%5 to WO
2010/ 001770Pc11..1P2009/ 0614?& provide a,toner faqr image formation, which is
superior it} » PFBRYRIRESIpRARY odf By s tdogy 498 danbitF19,0find
transparency; an ima_%e form ng apparatus, an inmage form ng nethod, and a
process catlpiedge.acid, as described in Patent Literature 9 and

Patent Literature 10, or by ring-ocpening polymerization of
a cyelic lactide of lactic acid. For this reason, when a
toner is produced using a polylactic acid, the dissolution
suspension method using a dissolved resin, as disclosed in
to  Patent Literature 3 to Patent Literature 5 can be used.
However, since a polylactic acid having only L body or D
body has high crystallinity, the solubility in organic
solvents 1s extremely low, and thus it 1s difficult to use
dissolution suspension method using dissolved resin,

15 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

20 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



5Anot her object of the present invention is to provide a toner which is
superior in thermal properties, heat resistant storage stability, and

transpar es’@ﬁyzuﬁ)ﬂﬁﬁ‘r)wth use of a polylactic acid, and whigh,jpSseRERgsed of
resin particles having uniformparticle dianmeter; an imge to formng

apparatus, an image fornming method, and a process cartridge. Means for
sol vi ng t hen Bbbwee oy ol podyhnetms afcdld awst other reain &rAwSilm@ge form ng
toner including: a linear polyester resin (bl) as a binder resin, wherein

the linear Hopalwest pblyest fid ALl disSa obt @k teshmldl yr padtxi hy seommsyer di ol
(311) having a pol yhydroxycarboxylic acid skeleton, wth a polyester diol

(b12) other, r;@%;,;}grm#x?éﬁ ggge@%w éelw%ﬁ)&eéﬁﬂp@nefaeiyba'

ext endi ng agent toner” accor di
b0l yester A0 IgEACTS) Wi éhhia%?'gé%drr (ﬁﬁfﬁég '%?@%Céé’méa% Fbie? E?,ﬁer
has an optical purity X, in terns of a nononer converted anount, of 80% or
less, KD 20104 DY iATRONPL 309D 668486 whio 8 eX PepFesbnt smam Bpt | cal purity
(% at an optically active nononer conversion, which is determ ned from
Optical Purity X ¥¥kthehrfnbiebadlce thel Pabady} rystallization of
polylactic acids is rather slow, a toner produced by
dissolution suspension method using a dissolved resin is
difficult to control the crystallized state of polylactic acid,
10 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
15 changes in charged amount and image density of the
resulting toner as time goes by.
Accordingly, a toner which are superior in image
density, fixabilit&, and heat-resistant storage stability,
causes less changes in fixability with a lapse of time and
20 which contains a polylactic acid, and the related
technigues have not yet been obtained, and further
improvements and developments are still desired.

Citation List

Patent Literature



otherw se, a relationship between Y and X satisfies the 5foll ow ng
expression, where Y represents a linear polyester resin (bl) content (% by

mass) inwﬁ#hmh}uh‘ﬁ% resins used, and X represents an Op&&’ﬁ@lz*ﬂ%lf'kil% (ol e%
0

in termns a nononmer converted anount, which is determne rrom Qpti cal
Purity X (nole% = I X(L-body)X(D body)l, 10Y -1.5X + 220 (so < X 100); and
wherei n "X CL- bB@\ 11rEpp 8serites Part eln bhddyp bismttaon Fatido Quehc®hP ap) an
optically active nmononer conversion” and "X (0-body)" represents a 0-body
content ralNieo Z00be?20)8at5mn optically active nononer conversion. 5< 3 > The
i mage form ng toner according to one of r 1 > and < 2 > wherein in the

pol yester resi It Ap, \ ol AP1.Q .0 ¢ l, e 11Q %) )zﬁha'nga
pol yhydr oxycar g’%g}f |b(]: tg%ﬁgﬁzjl?eel gtagﬁq{to%rtﬁéﬂgéﬁ%ggét %qul ng %%(i] %(g 31: 69
to 90:10. 20< 4 ﬁ ngli e form ng toner according to any one of <1 > to
< 3 > wh 8i‘n3(9 Q I‘yﬁ%roxycar boxylic acid skel eton of the pol yester

dial (bll) is polynerized or copolynerized with a hydroxycarboxylic acid
havi ng#2 to 6 E%Moﬁ]alaam_nes 20301 0 dpayoratiProbeAde Opse (JP-A)< 5 >
The image form ng toner according to any one of <1 >to < 4 > wherein the
pol yhydr oxXyeardbaxydilddaci d skel eton of the polyester diol (1311) is a

pol ymer or copol yner obtained by ring-opening polynerization of cyclic

ester. 6 > Thepi f. 14 oL I, +&C G i:ng .t apy.qn _ >80 < 4 >
wherein the poﬁ?ﬁ%ggx‘;car %%fl Pc%é’éﬁd?‘gﬁg"l‘é'tg‘étrﬁggfﬂt%ﬁg S’&?‘;y%s '%F Ao (b11)

is a polyngr polLynes, obtai ned by direct dehydration condensati on of
i oa hydro ch%ggygbé%g{:# d.

[PTL 5] Japanese Patent (JP-B) No. 3640918
10 [PTL 6] Japanese Patent (JP-B) No. 2909873
[PTL 7] Japanese Patent Application Laid-Qpen (JP-A)
No. 9-274335
[PTL 8] Japanese Patent Application Laid-Open (JP-A)
No. 2001-166537
15 [PT1. 9] Japanese Patent Application Laid-Open (JP-A)
No. 7-33861
[PTL 10] Japanese Patent Application Laid-Open

(JP-A) No. 59-06123

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



7 > The image formng toner according to any one of <1 >to < 6 >, further
i ncluding, as a binder resin other than the polyester resin (A), at |east

one sel eclhgdhyfdmyA 9group consisting of vinyl resins, pQlofueeiapaséesins,
1. sepoxy resins, and polyester resins. 8 > The imge form ng toner

according to any one of <1 >1to <7 > further including a wax (c) and a
modi fi ed waxod)denhi thnies fiouiiin 2gesto tmattivnny ey hers whar her ave grafted
onto the wax (c)- 20< 9 > The image form ng toner according to any one of <

1 >1t0 < 8yher MR8l G FopbRtiONCh eGANLALNSt RALLL 1) 105z O tAI AL Py anil t
kneadi ng of toner conponents containing at |east a binder resin and a

col orant t r - r t. i.ZI . | t - kneaded
WO 2010/ 00%7%8‘5@%&%80%2&3&%5%?0 ué?ga%éfg*%?Pﬁé fgf?r{fgﬂ? gggsi n contains
at | east the polyester resin (pl). < 10, > The imge form ng toner
according termaiieeshod, 8y a<PgosesfherEFR4®&- toner is formed of resin
5 particles (C) having a structure where one of resin particles (A
containing a firshnoghiar ph)echnd thegate mgnkayere gPordst b mimy/ 1t first
resin (a) are attached on surfaces of resin particles (B) containing a

second resiingfRbr hdH§sS£&PRE 16 LS thR)r BANt B HF ek DR POhyest-er resin
(bl). to< 11 > The image formng toner according to <10 >, wherein the

first resin _(a&),js.at,|least . c AR r , ster
resin, o poPyaret REM IS (ARIE AR H AR A ity A BRI B
t oner accorgi ng to .any ,one {ﬁ of <1 > lg\o, < 11 >, ergi n t.he binder resin
contains tRé 3 ikl asdngested pad wkbah Engopesed PHAS %A ch is obt ai ned
by reacting with a precursor (bO) in the formation of toner particles.
13 >The i mpgerthiotes fga voner uadfor o paitochayd m ed@rofar imageo < 12 >,
further including a charge controlling agent.
1¢ 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 (bl) as a binder resin, wherein the linear
15 polyester resin (bl) 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 presence of a chain extending agent.
< 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



14 > The image formng toner according to < 13 >, wherein the charge
controlling agent is a fluorine-containing quaternary anmmoniumsalt. W)

2010/ 0011\7(9[;“?“,&{5%9@9/ 061436 <15 > The i nage for@&g‘{lﬁﬁgﬁ%éﬁgcordi ng

to any one o >to < 14 > further including a col orant. > The

i mge formng toner according to any one of <1 >to < 15 >, further

i ncl udi ng whealeedsirng ragentts 8o P LrcThe v mage (20 mitngnt opeéicadyor ding to
any one of <1 >to < 16 >, further including, as a toner conponent, a

l'ayered i noégani endhbei @ don vl &1bh NEER | @AYl QN8 rd fhP@rfrahl y nodified
Wi th organic ions. < 18 >An imge form ng apparatus including at ioleast: a

| atent el f td.c.i beac. ef.ya [ Uit configured to
charge a g(gﬁjftg(fs:géﬁg‘&’fﬂgp?gt(e“t e[“gc@a{)ﬂg&a ?c ?yngg%%ﬂng menber; an
exposi ng uni.t configured,to expose the charged surface of the |atent

el ect rost &TReTWage: BeAPlabitRABEP B ot vWEeH Pradk Saendier ghar o i mage;
a devel opi ﬁ unit configured to develop the |atent electrostatic inmage

usi ng a t divdtowd nfeoe wpaewissobl, evheageY wepresshée aditecaonsobhuestet o
transfer the visible inmage onto a recording nmedium and a fixing unit

confi gur ed-dadrf K 1) hen i £ 2RET(8F rieg 1hAREe 00 41heh 18805 0k g 20 JRAL UM Wherein
the toner is the image form ng toner according to any one of <1 >to < 17

. 1 i ] hqad . [ t. _ghargi
Zurtace of SRSkt SREF AR FH R ATEANT PRIt E0 T VBB o 0T R

charged surface of the | atent ; ; .
9 monomer cunverteg amount, which is determined from

Optical Purity X (mole%) = |[X(L-body) ~ X(D-body)|,
10 Y £ -1.5X + 220 (80 < X 5100);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.

156 < 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) having a
polyhydroxycarboxylic acid skeleton to the polyester diol
(b12) is 31:69 to 90:10.

20 <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



WO 2010/ 001779PCT/ 3 P2009/ 061436 el ectrostatic i mage bearing nenber to form
a latent electrostatic inmage; developing the |atent electrostatic inage

using a t@pel ta bRrma visible imge; transferring the pigidh@sBge onto
a recording medium and fixing the 5 transferred i mage on the recording

medi um wherein the toner is the inmage form ng toner according to
any one of < 1 >4 & 2 The.image formingésneqancepadandetachall 92fount ed
on a nain body of an image form ng apparatus, the process 1lOcartridge

i ncludi ng ajif kegst (@A at entwhle@et hoshat p 61y Hage daeasd rigo Aplberncidnd a
devel oping unit configured to develop a latent electrostatic inmage, which

has been .f f ( hey:l qt yelectr .G Liage bearing
menber , usis%&%qtogﬁéﬁ ?%éfxg(?%géﬁls?ﬁlog ﬁpn%ég,lglévﬁ?r@ﬁqt ‘ﬁgatoner is the
i mge form ng toner achr din E’O ang one of <1 >to <. 17 > .

Accor di ng €8 RHY BrEseRtaiRGEnPYORI T 70D & DB PILE M &7 1 dbA%L °f toner for
i mge formation, which is superior in thermal properties (in particular,

| owt enper &eiec 2 tiesabi lity), heat-resistant storage stability, and
transparency; an inmage form ng apparatus; an imge form ng nethod; and a

process cartridge< ¢ » The fuihperfir@ing 68ctrhectondingfté hen proasent
i nvention has uniformparticle dianeter and can be
of <« 1> to=< 4> wherein the polyhydroxycarboxylic acid
skeleton of the polyester diol (b11) is a polymer or
copolymer obtained by direct dehydration condensation of
10 a hydroxy carboxylic acid.
< 7 > The image forming toner according to any one
of <1 > to < 6 >, further including, a5 a binder resin other
than the polyester resin (b1l), at least one selected from a
group consisting of vinyl resins, polyurethane resins,
15 epoxy resing, and polyester resins,
< 8 > The image forming toner according to any one
of < 1>to< 7> further including a wax (c) and a modified
wax (d) which is modified so that vinyl polymer chains are
grafted onto the wax (cj.
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 teast a binder resin and a colorant to form a

melt-kneaded product, and pulverizing the melt-kneaded

13



WO 2010/ 06 1 770PCl VIJP2009/ 061436 obtai ned by dispersion in water, it can
be produced with low costs. Brief Description of Drawings 5FIG 1 is a

schenmat i gvgizﬁ?fng{ytﬁhom ng a configuration of a process @@f’@é@@’gﬁigﬁ .

Description o nbodi ments In order to obtain a |linear

| inear io polyester resin (bl) which can be obtained by reaction of a

pol yest er praHu@sly heaneiingt hepbi yHgdr oxyoarduoxyd ircs acti He skeltdton with a
pol yester die! (bl2) other than the polyester diol (bll) together with an
el ongati ngpatpebtet trdsSin €YD red that each of the polyester diol (hll), the
pol yester 15diol (bl2) and the el ongating agent be bifunctional. If any one

of themis trifu o r: hi.ghe r.osslinking reaction proceeds,
resulting in an iQ(r:lglgi Igﬁ'%/l%tloﬂo a?%rgﬁ?}%ég [‘prof‘l)(féggé{tlpgl ?\Oe{%ngrfb%ﬁi ment of
a toner strtlcture of 't he p;@gsent_ 20invention, that is, resin particles (C
having a st¥uch dr Eowhet & r B o pit thihes donea) Ledmrarpdngf aesimst resin (a)
or a coating |ayer P% containing the first resin (a) are or is attached to
a surf ace phrtiodies é)@\ thevesg(8)stonttaine nghare one of resin

particles (A) containing a first resin (a), and a coating
layer (P) containing the first resin (a) are attached on
surfaces of resin partieles (B) containing a second resin (b),
and the second resin (i)) contains the polyester resin (b1).
10 < 11 > The image forming toner according to <10 >,
wherein the first resin (a) is at least one selected from a
vinyl resin, a polyester resin, a polyurethane resin, and an
€pOXy 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 iz a

fluorine-containing quaternary ammonium salt.

14



second resin (b), the second resin (b) contains a linear polyester resin
(b1) which can be obtained by reaction of a polyester diol (bit) having a

pol yhydr qyueafipiyhi ¢ acid skeleton with a polyester di @i eouber than
the polyester diol (bid) together with an el ongati ng agent 5Li near

pol yesters have advantages in that they have higher splubility to solvents
for their |arge rol@cul Ahewsingge tfieam be nicheer dre g d ebE g6l g8t 8N and
are suitably used for toner in terns of viscoelasticity and superior in
productivi py.« ifoA thnear 4 po] ¥Yastdre rhaschuding & sétacinte, and the

nol ecul ar wei ght and physical properties (thermal properties, solubility

wth other resing 1&f S MHAPTRFLEG i PREICARES M NULITE (IPLAGULS. e oht

can be easily controlle t he near polyester tesin (bl) of the
15 present invention is conpased,of a unit.of (bin and a unit of (bl2). The
nbar pol 9 & 1 881 7 1§ T RS the raduahR B85 A TRLERTHEE fbenLa
properties thereof can be controlled by the type of polyester used in the
unit (B12), the molldcil Aheavdinghge Lo rmhegskomet e QHEVRDILO any pie
characterized by 20 being definitely provided with physical

property-copts g Babs |4 the as borpias £d ddd wabinventhisopal o wereesh picorsn t,
containing lactic acid(s). The pol yhydr oxycar boxylic acid skel eton

constituti I L d : i kel . i :
20101 00177 B NEs 000 DR EAR by a8 P PR PREPE A EL SR8 1 ¢ aci d
and can be foroed by direct. dehydration.caondensation of a hydroxycarboxylic
acid or byPgirhy2 eﬁ?ﬂ&lgﬂvyﬁ%}'EjQKF%PbbﬁPéﬁbonding cyclic ester. Fromthe
per spective that ) )

< 18 > An tmage forming apparatus including at

i0  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

15 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

20 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

15



5hydrol ysis that could conpetitively arise in the polynerization reaction
hardly occurs, and the nol ecul ar wei ght can be easily controlled, it is
preferredybhgoRmRi@y the ring-opening polynerization. Exanples,of. {fhe

hydr oxycar boxyli ¢ acid i nclude aliphatic 10hydroxycar boxyl'lc adids®
(glycolic acid, lactic acid, hydroxy butanoic acid, etc.); aromatic

hydr oxycar B&&§1 @s leadiigsi ppae yla 16 narinde neh evstat donoi &y lanadél i ¢ aci d,
valine acid, etc.); or mxtures thereof. Exanples of the corresponding
cyclic esteteénaldtdetigl realdededevatbpag Yhbulyrohaaierer oabs tic

156-val erol act one. Anong these, fromthe perspective of transparency and
thermal pr A ; a rm Q,: Y roxycar.hoxylj ¢ acid

skel et on, g@géedr (r-h?& a él Sppgﬁgﬁ cﬁoﬁﬁr%%y%érgg%xlwgg%gcﬁ sE’Lthagr(ltée ljcl)}é’% C
esters; stjjl rm_r.g)l referred are hﬁdrox car boxyljc acids ?avj ng 20 to 6
carbon at ohg* (hoi! Br’e‘f‘é‘r%’blo)" §i A§CRr tong P bRt 3R TXme ddiehg
correspondi ng cyclic esters); even nore preferred are glycolic acids,

| acti ¢ 5aci H%E}ngi(@/ﬂﬂﬁldén,agé?nﬂﬂl bhei tesor dinlg mpstdiprmf,erred are glycolic
acids and lactic acids. WD 2010/001770r(11.1 P2009/ 061436 When t he
mononer form ng awvhelrgindtBxyedt bexy theatid sKELehPih s S atePptical ly
active nononer like a lactic acid, and in particular, as a resin (b) in the

resin partielesd{Sy td i 0@l yester £ §sin (bl) is alone used, an
optical 5Spurity X (%, f&ﬁm%d’i?g Ovigl u% obﬁi ng? by subtracting X (D body)

from X CL-body), expressed in ter of . npl rcents of nomer
conponents, is prefe gbﬁ/pge(%eg's 1’%5&1 & %‘r%&bggfl@rw%é@ o &R fess,

with the proviso that X (L-body) represents a ratio of L-body (%9,
expressed 1 it boghsme for nabmaytd darsing t4 wp areriorsert kerves¢ess amount, and
X (D-body) represents a ratio of D-body (%, expressed in terns of an

opti calol y extime gmiartoddony att boh sioanka t Mber leheropthend ipigky X (% is
wi thin the above range, the crystallinity of the polyester resin (b

deCI‘eases,b§9rﬂi5&f'ﬁterﬁb(1il§p£ﬁaiQm(g@éié&%ﬁa fuhhe Mest&ld nesin (hi) can
ont ai

be prevented in a toner conposition contalfing other toner conponents
et Ve LB N B SRS, b S P A B8P 2o 0
usable. formed on a surface of the latent electrostatic image
bearing member, using a toner to form a visible imape,
15 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

20 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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20l n formation of the pol yhydroxy carboxylic acid skeleton, the
after-nentioned die! (1 1) is added for copol ynerization, thereby the
polyester“,iﬁuw&@;ﬂl) havi ng a pol yhydroxycarboxylic acipgsedshensegan be
obtained. Prererred diols are 1, 2-propylene glycol, 1,3-propylene WO
2010/ 001770PCT/ J P2009/ 061436 gl ycol, 1,4-butane diol, 1,6-hexane dial, .
al kyl ene oxibde iackdidtys d(itshpes rad ded i noiver treunbidr cap be Boy dafee] sphidnol s
(bi sphenol A, bisphenol F, bisphenol S, etc.) (hereinbelow, "alkylene
oxi de" is shpepleysglbreviated as "A0"; specific 5 exanples thereof are
et hyl ene oxi de (hereinbel ow, abbreviated as "E0"), propyl ene oxide
(herei nbel ow, abbreviated as "PO'), butyl ene oxi de (hereinbel ow,
abbreviated as "BO'), etc.) and conbinations thereof. Mre preferred dials
are 1, 2-propyl ene glycol, i0l,3-propylene glycol, 1,4-butane diol, and AO
adducts of iﬁ‘@&h@ﬁtﬂcmpt@@n‘) BAPrd¥ %t red diol is 1,3-propyl ene glycol.
As the polyester diol (bl2) other than the polyester dial (bll), it is
possi bl® to use, Hidbmlam®nyg stohe hBdfited iagnamondh wohgest er resins, a
pol yester resin equivalent to a reaction product between a diol (11) and a
dicarboxylh@ngqﬁﬁrgkqbﬂ_a@qi&hquﬁgﬁpb@gqr@ag@uct can be obtai ned by
adjusting the charging ratio of the dial and the dicarboxylic acid in the
pol ymeri zati on process so as to 20 increase the nunmber of hydroxyl groups.
Preferred polyester dial (bl2) 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 IMoser Mifigar ofoBpybadime nhf sphenol s (bi sphenol A, bi sphenol F,
bi sphenol S, etc.),

In order to obtain a linear polyester of a linear

10 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

15 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

2o 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 regin particles (B) containing a

second resin (b), the second resin (b) contains a linear
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WD 2010/ 001770PC17. 11) 2009/ 061436 and reaction products between one or nore
types of dials selected fromthe conbinations thereof and one or nore types

of dicar inG i ds selected fromterephthalic acids,,]. 1,¢ acids,
adi pi c amg{m@ggﬂ ni ¢ aci ds and 5conbi nati ons t her eof .pd ls"‘?ﬁnﬁ‘}m%b#ej((:hydr oxyl

val ue of the polyester dial gbll). and the polyester dial (bl2) is
pr ef er abl yp8lyesben ramime (bléfwhabhycsnt be1dRt a ameldnbgt r ez efiermlifyal0 to
56, fromthe viewpoint of adjustnent of physical properties of the 10li near

pol yest er p@isjrélsé@i')didlt(ﬂlﬂ.ﬁ%&wﬁ?\g?&;txﬂ)l%ﬁ&ii'é?bky%@iﬂﬁ $he gupper average

X
nol ecul ar wei ght (abbreviated as " of the resin (b) (which is neasured

by Gel Per ' vﬁ%ra; 1A . k| regent method will is
be descri b%%@!)éefé;nqum e 3:8(? ing"eptglﬁ:llﬁll (%ﬁ)hgggegggﬁ%%gﬁﬁ'y DSC) and the
gl ass transition tenperatu Tg) of the resin (b) within favorabl e ranges
dependi ng Bﬂi¥%%t%b Jioéaélfi)ﬁ). (tPrtht e hMeiddh a1 gleEaiing RE e biss
transition 20 tenperature (Tg) is a value determ ned by DSC neasurenent or
flow t@ster measdwiareent pEilly eist ecanmavy ebad raasha ek by OSE) .+ Hey thwev ©SC
measurenent, the glass transition tenperature (Tg) is neasured by the DSC

nmet hod spekighed sdxROLOY 0 66QRPenls11id QA Q614861 @ ASIM1R3418- 82,
using a DSC neasuring instrunent, DSC 20, SSC/ 580 manufactured by Seiko
InstrumentsoiBft than branched or netted polyesters, and are
suitably used for toner in terms of viscoelasticity and
superior in productivity.

10 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

t5 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

20 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

18



In the flow tester neasurenent, an el evated type flow tester, Mdel CFT 500
manuf act ured by Shi niadzu Corporation, is used. Conditions for the flow

tester neﬁa%mmﬁ?.mare as follows. In the present inventd.qip&MREN3§! oW
tester nmeasurenents are carried out under the follow ng conditions.

(Conditions for Flow Tester Measurenent) iolLoad applied: 30 kg/cM
Tenper at ur @ ¥ norlgaseriagélo . @anty diax pper boxe la¢ amsidenn & B0 g D e
| engt h: 10. O mm The nunber average nol ecul ar wei ght (M) of the

15pol yest erfogin®k d(B$1d i @t e ok yess 8rcdh den(dalt3on sfpaeferably 500 to
30,000, nore preferably 1,000 to 20,000, and nost preferably 2,000 to

i near pol bt £ ¥y EARR Ay 35 REIARTES, nEhel BERARe BABERITRE 41 1
el i ng poicsir FOPATRAIRRCHYC 6t GRLPEr (DAY Ehr BRAARASHI6CERA 200C,  and
nore preferably 80C to 180C. The glass transition tenperature (Tg) of the
WO 2010% 00 his7dPaly s P2 009/t060438 ¢o maxe tidavpdyt erisesinthel) is preferably
20C to 100C, and nore preferably 40C to 800C.
polymerization reaction hardly occurs, and the molecular
weight can be easily controlled, it is preferred to employ
the ring-opening polymerization. Examples of the
hydroxycarboxylic acid include aliphatic
10 hydroxycarboxylic acids (glycolic 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
15 6-valerolactone. Among these, from the perspective of
transparency and thermal properties, as a monomer
forming a polyhydroxycarboxylic alc:i,d skeleton, preferred
are aliphatic hy‘droxyc:arboxylic acids and c¢yclic esters;
still more preferred are hydroxycarboxylic acids having 2
20 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 lactie

aeids.
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A chai n extendi ng agent used for chain extension of the polyester diol
(b11) and the polyester dial (1)12) is not particularly limted, as |long as
it has t i.onal groups which are reactable with ps

cont ai ne .’fﬁM{‘]ﬁy’g‘& yester diol (bll) and the pol yeste?‘y‘gllr/'gf&}{(k)ﬂ%@? For
exanple, two functional groups of the after-nentioned dicarboxylic acids
(13), anhydri des Whemebthe & podyiaodynnmates a pH) ydnd pokyepokiodadic19) are
exenplified. O these, fromthe viewoint of nutual solubility between the

pol yester géial siulib)toandstds PptMasIGradidle (RYWomrrefiddd ad1268ic
di i socyanat e conpounds, and di carboxylic acid conpounds. Mire preferred are

di i socyanat g; 15 . i1fic e e f. t chai.n ext ending agent
i ncl ude sﬁ%:‘glldlm 3%3{:2?@?8%35’%&2&%1& %& anéf%gm} g%?&naﬂ@ea‘ﬂ% iptflergclflrlu%geof ,
fumaric acd(g) a&gj alnhydri des thereof, ph haki‘c acid, isophthalic acid,

t er epht hal 1% -at?h 8 ‘1 ¥eRr BRAYEEter £osHenlhdhdsariape wsrd e 2 optiand/ or
2,6-tolylene 20dii socyanate (TDI), 2,4'- and/or 4,4'-di phenyl ni et hane

di i socyanarer{inD¥ (“hbxanet hy lverde aicibdadparhte. EMDBRra diiagcXohexy!

nmet hane- 4, 4' -di i socyanate (hydrogenerated MDT), isophorone diisocyanate

(1PDI), and di@lydifdwmeXhdn-i0dd ) spheanl e £y r0980a {hasemBr 6f ehbed are
succinic acid, WD 2010/001770PCT/JP2009/ 0614, 36 adi pic acid, isophthalic

acid, ter i j | e Cli ride f)no.f ric acid
Canhyar i ade T o 8t it SR, bp By Sn R Hsd EF L LERRE et Yaee
anhydride thereof), f ri.c aci anhydri de, thereof), and 5] PDT,

gl'he é/tm)unt’i'”?)fti W%Wé‘leﬂgi’t‘éﬁdgﬂqu &&éﬂgsﬁn W Heh I"ihrf‘eé’zmﬁ’dlsy’e%ért Lesin (bl)
is preferably 0.1% by nmass to 30% by mass, and nore preferably 1% by nass
to 20% by (Fadwdy} ewpies an ewporratiofo f he bodgndpay.caxyp rasd ethen mal

ioproperties. The ampunt of the linear polyester resin (bl) contained in
the taval tamanstodhdioddecalbpidetivikend ®@8bméP)cdrvébeedeasinbwatticles (Q))

may be suitably adjusted within

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

15 that a dispersion failure of the polyester resin (b1) can be
prevented in a toner composition containing other toner
components derived from‘crystal.lization, the solubility to
solvents caﬁ be improved, aﬁd a ﬁrefe’rred toner producfion
method (I} described below is easily usable.

20 In formation of the polyhydroxy carboxylic acid
skeleton, the after-mentioned diol (11) is added for
copolymerization, therebhy 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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a preferred range depending on the application, however, it 15 is
preferably 40% by mass to 100% by nass, nore preferably 60% by mass to 100%

by nass, m(,%;/wly,,‘)nore preferably 60% by nmass to 90% by RFpS)fokakive to
the total ampount of binder resin fromthe viewpoint of the transparency and

thermal properties. Even when the 20 hydroxycarboxylic acid contained in
the |iner pdiyeedtek, 4-dsitegd djoli,sl Hirlopraoal Ayobchilky levreommidei ke | actic
acid, if the optical purity is 80%or |ess, expressed in terns of a nonomner

converted a/wpgatsstia Qi ddesde Redndkeve? ite Bief ef dlse Heaol s he
vi ewpoi nt of solubility to solvents. W) 2010/00 | 770PCT/J P2009/06 1-136

Uren the CRSHRGHEE B K5oPRRG,ITED B £X1 S804l P 4 e Ryponore

convert ed e tha e anouht” of I'i near pol yest er

resin (hi) relative to the total apount of binder resin,satisfy.a

rel ati onshiB1ketlfeen 05“&"’?%‘?’ rﬁ“(lbﬂﬁ?&%k’éﬁf’qut?g’@a?o Aﬁe ’t%‘?%FdeﬁDunt of
bi nder resin and X, of Y -1.5X + 220, fromthe vi ewpoint of the

di sper skbi lexamarie ssohelicloift yr ¢ oo oy teme soxide (herfiaebswrati o of the
pol yester diol (bll) having a pol yhydroxycarboxylic acid skeleton to the

pol yester diwhré@iafdd2s otier)t ham gk vl oseisd € (hdiadi (lidloly, each

constituting the |linear polyester is preferably 31:69 to 90:10, and from

t he vi ewpoi nt, of t r.anspRHHRenc theral: praperti f.the resin
particles l?r%%}*gg%éﬁer gﬁqﬁyﬁlﬂé%ﬁtﬂo&%é@&eo{ﬁg%t%ﬁ% 1gfw’t he present
invention contains at, least, 5, the above-pentioned linear. pol ter (bp as a
bi nder resiaPhregiated)as nhaesr &dicr) ﬁd?“gr?"fﬂ 1(“(55‘,0%&}1&‘1‘?yé’§s'resi n can be
used in conmbination with the |inear polyester (b 1). As the other binder
resin that Mamebprufedred dbobs matei dn2wp thpwylenie géxeopol yester (b 1), any
of conventionally known resins 20 nay be used, and it may be a

t her nophasty G -@h oipREths fllyicd, rest-bu fxasPd s, t Aa8esfO i ndHude svo iy
resins, polyurethane resins, epoxy resins, polyester resins, polyan de

oL, PO AL L 9 LEOPeSPLIe NN (69,35 1051
glycol.
As the polyester diol (b12) other than the polyester

diol (b11), it is possible to use, from among the

15 after-mentioned polyester resins, a polyester resin
equivalent to a reaction product between a diol (11) and a
dicarboxylic acid (18), and the reaction product can be
obtained by adjusting the charging ratio of the diol and the
dicarboxylic acid in the polymerization process so as to

20 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, A0 (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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WO 2010/ 001770PCT/J P2009/ 061436 iononer resins, and pol ycarhonate resins.
The above-nentioned resins may be used in conbination. Anong these resins,

fromthe ngmm,ﬁ o that an aqueous di spersion of spherilg ./h;mﬁ}l]ﬁlpﬁg fine
resin particles can be easily obtained, in particular inthe c‘és’e 3f

wat er - granul ated toner, preferred are vinyl resins, polyester resins,
pol yur et hame dr esikie$jorppxyd nesk nise t @rd rcorbd mat romse tthgreofof dbsk; preferred
are vinyl resins, polyurethane resins;, and nost preferred are polyester to

resins ands ond e EirhaRe tr}ﬁasicemaﬁmf@ﬂ%aémP@oga?ﬁ@ffxgw&fl%ggwol as a

conponent unit. As the resin other than (bl), 1t 1s also possible to use a

-1 1 ' bt ai ngd b i n- di , diol (b
'T) cont ai kgt & at oA EBRGATEL Jediborg) Tl 6O bE e BRafubR kG e © ¢

after-nentjoned trivalent to octaval ent or nore pol yval ent polyol (12) by
means of asaihhbakiendids, syerric Trédeediweeiddd nridamwidati on with the
| i near pol yester (bl) may be a resin (b2) obtained by a reaction of 20 a
precur sor {d@b i fiommthercoff.t he resin particles. Fromthe perspective
that particles are easily fornmed, a method is preferable in which an

addi tional ly useq'HedHwdtsxatded o hbi r ) ing the
precursor (b0). The 20? /00%7%%5%?%5%0}83%%%%%%&&%jél(‘))r ﬂ([E%) and the

reaction .0 obtain resin (b2) fr the p ursor (b0) wll be
descri bed e?ggvélyoe%ragégang’fl hé“’a‘%’b' £h %£‘§8 ég F 8% Kat can be
addi ti onal I%D{Jsedb ith the |inear polyester (blzaycan be_al so Sused as a
resin (a) RHeITaResithtpall? crad mpst preferahey 1) itowb g faepnaitee in
detail vinyl resins, FOl ester resins, polyurethane resins and epoxy
resins, whwighwaoenpre art‘ébﬂs;tmsadi i fi pthoes praels o pieténsi of) .t kEhe vi nyl
resins are polyners obtained by honopol ynerization io or copol ynerization
of a vpnyllimeramol yAstkhervd By l(pbnoner, the follow ng vinyl nononers (1)
to (10) are exenplified.
* 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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(1) Vinyl hydrocarbon: Aliphatic (1-1) vinyl hydrocarbon: 15A kenes such as
et hyl ene, propyl ene, butene, isobutylene, pentene, heptene, diisobutylene,

oct ane, dggdeGfnfi-pct adecene, a-olefins other than thos%(qW.g‘ﬁ,l,/@@lqs@bove
and al kadi enes such as but adi ene, isoprene, 1, 4-pentadiene, 1,6-hexadiene,

and 1, 7-octadi ene. 20Alicyclic (1-2) vinyl hydr ocar bon: rmno- or
di - cycl oal kenAS BN Ihl k4tiBef8s weohg as 1851 ohereneg in@iheychapentadi ene,
vi nyl cycl ohexene, vinyl cycl ohexene, ethylidene bicycl oheptene; and

terpenes sgghcag i HETE5 40 MAGNEfa dNdré AdePeSeiN® [nstruments Inc.
2010/ 001770Per / 3112009/ 061436 Aromatic (1-3) vinyl hydrocarbon: styrene and

hyd byl I I
tor oxampl o, & mouhyct $FEfe BB KL i Bpdutie 3 e Gh ol I PaSachIBE! fuente:
t hyl st | st 5b tyl st | oh I
Ctylone, ARy 1aEyA EnbIS AEbTG F bbb Tl (A it BB R AARY! 1 ol oo,

di vinyl xylene, and trivinyl benzene; and V|nyI naphthalene (2)
Car boxy$ giChup Coanteomj ng waayll mGwondits oawsd foet e Mos tssther eof :
Unsat ur at ed nono- car boxylic acids having 3 to 30 carbon atons, unsaturated

di car boxyl &&eéeh@%mbmi £1r@n£¥ctfo'1@§§.ns ang it PRier pFBBeaItkyh vesties s, (having 1
to 24 carbon atons), for exanple, carboxyl group cont ai ni ng
every flow tester measurements are carried out under the
following conditions.
(Conditions for Flow Tester Measurement)
10 L.oad applied: 30 kg/dm3
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
15 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).
20 The Mn of the linear polyester resin (bl) 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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is vinyl nonomers such as (neth)acrylic acid, maleic anhydride, maleic acid
nonoal kyl ester, fumaric acid, fumaric acid nioncialkyl ester, crotonic

aci d, 't%f?%lﬁ/{)ﬁ‘ﬁlng itaconic acid nonoal kyl ester, 35‘?@*"”@8"5’7{8 ycol

nonoet her, “Citraconic acid, citraconic acid nonoal kyI

cinnam c acid. Note that the term"(nmeth)acrylic acid" described above
means an akimddxc padive sded/ e sin fbtifacs priedeaabdy 2 Chtmil00bE, dasdr i bed
herei nafter in the same neaning. WO 2010/001770PM P2009/ 061436 (3)

Sul foni ¢ gURr @QRifarRNY gomd tpogemey. vinyl sulfuric acid nonoester
conmpounds, and salts thereof Al Kene sul fonic acids having 2 to 14

carbon atons, for I I fonl aci | sul l.onic.acid, 5
met hyl vi nyl sul o gﬁgg?ldgméé‘@sﬁtrﬁ qu%‘?f?cfo é 13naxfﬁé‘|5r1 °f R§I
derivatives, havi 24 car ban atoms such as ct- rreth Ist rene sulfonic
acid: sul fb‘ewb‘?@&&r*}taw@lwe@ék ady |t§teep@rlyeﬁéﬁﬁ)éwkl elsautt as

sul fopropyl (not h)acryl ate, i02-hydroxy-3-(neth)acryl oxy propyl sul fonic
aci d, 2- (neth}aonhd oyl himii hod 2,22 dbregt hyl Bt hane teu) famictiagia,

2- (i net h) acryl oyl oxyet hane sul fonic acid,

3- (et h) acgiv’d:ﬁwsooﬂrl%hhM%OB@’sPé%I@ Wl %rycpr@z@yljgroups contained
2- (et h) acryl arni de- 2- met hyl propane sul foni'c aci d

i kylal |yl SR Ae ?ﬁ?iég%?%“’ rﬁﬂﬁ{iﬁr‘?ﬁd PPhefufaedy diatythizy (o a0

oxyal kyl e no acry the xyal kyl ene may he et hyl ene, propyl ene,
or butyle n‘ia’§/"’§ 'nEﬁYIDa ‘FQ‘* f%ﬂégrﬁﬁ?uﬁﬁo‘éﬁé&)‘? pétgr- m@nrtioine dei d

ester of 20 poly(n= 5 to 15) oxypropyl ene nononet hacrylatel, sulfuric acid

ester of phicpoiyexnliceneipsl ikl an hphnide ettherredind sul furic acid ester
represented by any of the follow ng General Formulas (1-1) to (1-3), or
sul fonbc aeé by igo@yir £0& @i (NiH)0a ANPR Y Sp o>dldes (o) epfe NGNS d Ke-
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
15 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
20 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,

24



0- (AO nS03H CH2 =CHCH2- OCH2CHCH20- Ar---R(1-1 ) CH =CH CH3 R-Ar- 0- - - (AD)
n50311(1-2) CH2COOR HOBSCHCOOCH2CH (OH) CH2OCH2CH =CH2 (1- 3) (I'n

t he abovewgezr]ﬁ dli-for mul as, R represents an al kyl group Jaayipdghehsfs9s 15
car bon at ons; A represents an 5 al kyl ene group having 2 to ZY car bon atons,

when nis a pI ural nunber, plural As may be identical to or different from
each ot heradamcherd,pimlahthsllacemildffmmmhlh@hemdotmlutheqadmy be
random or bl ocked; Ar represents a benzene ring; nis an integer of 1 to

50; and R (aﬁﬂfﬁeméqlﬂlm@t)kyﬂuﬂrme ébwl(%ﬂﬁmlaéscan@@@o@)oms) t hat
may be substitiuted with a fiuorine atom Phosphoric acid

%0724 car bORDLT o ”%ﬂ’ﬁi‘ésp%ﬁ?”riﬁ?@#%% 2?&3 NG Dl et iyl

(et h) acryl oyl pho hat e; nyI 2-acryl oyl o yet hyI hos hat e)t

(et h) acr y K @phaes gt «elr%f 24 waAgds ae fpiride thereot), and

2010/ 001770Per411 2009/ 061430 phosphoni ¢ aci ds (such as 2-acryl oyl oxyet hyl
phosphoni c [&8dd H) .

The amount of the chain extending agent in the
linear polyester resin (b1) is preferably 0.1% by mass to
30% by mass, and more preferably 1% by mass to 20% by
mass, from the viewpoint of the transparency and thermal

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 suttably adjusted within
a preferred range depending on the application, however, it

16 is 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 1n terms of a
monomer converted amount, the amount described above 1s

preferable from the viewpoint of solubility to solvents.
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Exanpl es of the salts described above in (2) to (4) include netal salts,
ammoni um salts, and am ne salts 5 (including quaternary anmoni um sal ts). As

netal s f%%m"’[’”?. netal salts, A, Ti, C, M, Fe, p@fl@ﬁ”’”’ég@ham e

and K are exenplified. Preferred rretal salts are al kalr

salts. More preferred netal salts are sodiumwax, and to tertiary

monoar ni neWstak hist have moi ¢ It p uaQt g ardano Bé mn(@%hwr:ﬁmlss@rcbtﬂﬁ- cont ai ni ng
vi nyl nononer: Hydr oxy styrene, N- et hyI ol (rmeth)acryl ataide,

hydr oxyet hyd » agBb Phak] 3 8hfe r *&%‘?{&XMH{(:P%%()(: hr)tafé 'r%tf%a: a@)qleyfﬁ hy! ene

gl ycol nmono( neth)acrylate 15( et h)al 1yl al cohd al coho I'socr ot yl
al cohol , 1-,butene-3

2 conol | ZRSBRIR RGE SHopLRgRT e eszfacrbﬁ‘ftlfﬁgielqlr@s@virr’y\? LB nd the

l'i ke. (6) Ni trogen cont ar ni, vinyl nmononer: 20(6 -1 ) am no

gr oup- cont &l il ng Me AL &b rrgrer arhmdéém;‘slfy(arercﬂ)aawwml@ beit waet iy |

am noet hyl (neth)acryl at e, di et hyl am noethyl (raeth)acrylate, t-butyl
am noethyla metdiacillatey n e agindes htb (et tyack whasude, of ety ak! yl ami ne,
nor phol i noet hyl (meth)acrylate, WO 2010/001770PC11, 1P2009/ 061436

4-Vi T PYriEH e artd K DYDY TE A NG X £1951) 3HGRE . HY '\h@‘&g@ﬁﬁﬂ@ﬂﬂ%ﬂyre“e,

met hyl - cr acet oam noacryl ate, Vi nyI i m dazol e, Vi nyl py
MRS T R N S
The mass ratio of the polyester diol (b11) having a
polyhydroxycarboxylic acid skeleton to the polyester diol
10 (b12) other than the polyester diol (b11) each constituting
the linear polyester 1s 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
15 the above-mentioned linear polyester (b1) as a bindey resin
(resin (b) in the resin particles (C)), and other resin can be
used 1n 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
20 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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am noner capt ot hi azol e, and salts thereof, (6-2) am de
group-contai ning vinyl nononer: (neth)acrylarnide, N nethyl

(et h) acryhaglfifsA butyl acryl am de, di acetone acryl amipgg,;phwdBéMyd ol
io(nmeth)acrylamde, N, It-methylene-bis(xneth)acrylam de, cinnamc acid

am de, N, N-di nmet hyl acryl arai de, N, N-di benzylacryl an de, rnethacryl
f or mami de, idapm ay | rdd i ny b ackpodyicda b dr gt eytgaimrol | dome, etc. (6-3)
nitryl group-containing vinyl nononer: 15(neth)acrylonitrile, cyanostyrene,

cyanoacryl ghe,v@nfletifohickPresins m{H-1 Wad ey BIRALGM cat i on
group-contai ni ng vinyl nononer: quaternarized conpounds (quaternarized by

U510 2 SURLLANE LA 900U % TEL G Nt Iy PO TR R Fur

acid, benzyl™ _ carbonate) of tertiar
ot b RNl S C K T e T A
2010/ 001770PC: T/ JP2009/ 061436 (neth)acryl ai ni de, di et hyl am noet hyl
(et h) acr ykawni geyb tmich @d aliny pamritmenlar in th6cBsenipfr o group- cont ai ni ng
vinyl nononer: nitrostyrene, and the |iKke. (7) epoxy group-containing
vinyl nmonogE{ter-granulated toner, preferred are vinyl resins,
polyester resins, polyurethane resins, epoxy resins, and
combinations thereof; more preferred are vinyl resins,
polyurethane resins;, and most preferred are polyester
10 resins and polyurethane resins each containing
1,2-propylene glycol as a component unit. As the resin
other than (b1), it is also possible to use a non-linear
polyester resin obtained by chain-extending a polyester
diol (b11) containing a poly-a-hyvdroxycarboxylic acid
15 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
20 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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G ycidyl (rmoth)acrylate, tetrahydrofurfuryl (nmeth)acrylate, p-vinylphenyl
phenyl oxi de, and the |like. (8) Hal ogen-containing vinyl nononer: Vinyl

chl ori de i m de, vinyliderte chloride, toallyl
w200 ) y _ , y [
chl or ost yT ene, “VF,r romstyrene, dichlorstyrene, chlorone {] @'Izlé' ﬁ“‘“”é

tetrafl uor ostyrene, chloroprene and the I|ike. (9) Vinyl esters, vinyl
(thio)et hepgecrinsplr KeObreesd ind ndaytiosuiotked 16(Shdliwithy restiars such
as vinyl acetate, vinyl butylate, vinyl propionate, vinyl butyrate, diallyl

pht hal at e, (Bl frvlm i ©§4 €0 ¢ i SOPF q%@Yﬁ:l@Pq;catd%«‘mVﬂl'B%ld 'b'EQEQ»aCVW ate,
met hyl - 4-vinyl benzoate, cycl ohexy nmet hacryl ate, benzyl nethacryl ate,

phenyl (neth)acr |n hoxy acet at Vi nyl enzoat et hyl

a- et hoxyacryl at e»ﬂ'g ﬁy(l){?? é) acr 'ﬁﬁ@%l’ig{}l ﬁ‘STESt‘Bgsbﬁﬂ&r%‘ﬁ tons [such as
met hyl (et cryla , eth th)acrylate, propyl (peth)acrylate, butyl
(et h) acr yﬁgﬁﬁ 1%@ RE:E: |W{ﬂ§ttrh)eaéww&w0’dw#@m %b 20 1@ $P0PCT/ J
P2009/ 061436 (meth)acrylate, hexadecyl (meth)acrylate, heptadecyl

(et h) acr yhaed, aei zomdin r(at)ht)rad,ﬂl)d atae;nepmhc]dusal(@[ fumarate (fumaric
acid dial kyl ester) (dialkyl mal eates whose two al kyl groups are |inear or

branched chai n orie 6]?'0'1@(‘3(@41'11% g&%@;m%vmgd&:m $18310p0s AfoMs) (maleic

acid dial kyl ester whose two groups are |ineaf or branched chain or

alicyclic QBWQSP@Y'HI%1%&,%@1398&8%@”}{@ rI*Be)mns and epoxy resins,

which are preferably used in the present invention. The
vinyl resins are polymers obtained by homopolymerization

16 or copolymerization of a vinyl monomer. As the vinyl
monomer, the following vinyl monomers (1) to (10) are
exemplified.

(1) Vinyl hydrocarbon:
Aliphatic (1-1) vinyl hydrocarbon:

15 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.

20 Alicyclic (1-2) vinyl hydrocarbon: mono- or
di-cycloalkenes and alkadienes such as cyclohexene,
(di)eyclopentadiene, vinyl cyclohexene, vinyl cyclohexene,

ethylidene bicycloheptene; and terpenes such as pinene,

limonene, and indene,.



pol y(net h)al |l yl oxy al kane [such as diallyl oxy-ethane, triallyloxy-ethane,
tetraal l yl oxy-ethane, totetraallyl oxy-propane, tetraallyl oxy-butane,

tetrarnetRally lr(ﬁﬁ%’met hane, etc.]; vinyl nononers havi ng@lpﬁwm,kms@ne
gl ycol chai'n {suc as nono( net h) acryl ate (nol ecular weig

pol ypropyl ene gl ycol (nolecular weight: 500) nonoacryl at e (rret h) acryl ate
met hyl al cohol 15AE@MAtoI(d-8dducisl dfy deo byt bans okl r ¢ met andcifd ate, EO
30 nol e adducts of lauryl alcohol (meth)acrylate, etc.],

pol y(net h) agy i @&@?b&w@n@q PO Y BN BCAY LAk @ﬁdp@kyavp&@ﬂyml cohol s:
et hyl ene gl ycol |(rreth acryl ate, pr opyl ene glycol di (neth)acrylate,

S Y EB E ETAR  pISpSTT

et hers such as \vinyl t net hyl et her nyl et hyl et her i nyl propyl et her,
vi nyl but yl ?eﬁhérm«e/rlwf S RQ MY rré}vrl'qétyrr@rnewmpﬁﬁ@w | SEYRRRE vinyl W)

2010/ 001770PC TA1P2009/ 061436 2- net hoxyet hyl et her, nethoxybutadi ene, vinyl
2- bi tt oxyetbhyly leshgr e n3, 4 Hielmydr etjzrpylreamytzldiuemxﬂ' -Ryndmy) eydisek hyl
et her, vinyl 2-ethylmercaptoethyl ether, acetoxy styrene, phenoxy 5styrene,

and the | i k@vrene crof?l etk Wﬂﬁﬁﬁl Ptz @se Vidiy nvEt bylukgbone,
vi nyl et hyl [¥etone vi nyl phenyl ket one;” vi nyl sul fones sSuch as di vi nyl

SU e P PTERRY Rl ({0 B A ST v 1 et
naphthalene.

(2) Carboxyl group-¢ontaining vinyl monomers and metal
10 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

15 vinyl monomers such as (meth)acrylic acid, maleic
anhydride, maleic acid monoalkyl ester, fumaric acid,
fumaric acid monoalkyl ester, r::rotonic: acid, itaconic acid,
itaconic acid monoalkyl ester, itaconic acid glycol
monoether, citraconic acid, citraconic acid monoalkyl ester,

20 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.

29



10sul f ooxi de, and the like. (10) O her vinyl nononers: |socyartatoet hyl
(meth)acrylate, misopropenyl.a, a-di net hyl benzyl isocyanate, and the |ike.

15As t he Wi hy ins, polyners produced by copol yneri zatj foarbitrarily
Wé B rn/0b &34 ﬁé{r{ﬁ[ﬁgﬁ)é%ﬂ%g

selected two or nore different nonomers fromthe above- noner s
(1) to (10) are exenplified, and nore preferably exenplified are those
produced by tbb& whieri izagirom pricom ta 120 ngr edetydr miarednreat,i visplt hat t he
anount of carboxyl groups in the resin particles (A is 1%to 50% Exanples

of the pol yabhsricdaleidensdns &8s £ BRNpAG VAL C adtd & Lkethb¥Bbip) acrylic acid
copol yners, styrene-butadiene-(nmeth)acrylic acid copolynmers, WO

2010/ 0017701 ' M P2 TH0] t h). i c.acigd-acrylic acid ester
copol ynmers, styr ?ﬁg&g@?;ﬁgﬁ}oﬁ@l glfﬁn%ﬁ%lg%ﬁgl ?ct%aéi%pairi’loﬂllagt@ﬁ%he

copol yners, styrene-styrene sul fonic acjd-(neth)acrylic acid ester

copol yner sf,‘o"aﬁg‘astﬁlptl? ofin feaisi %’e‘is(“@ vilpud £0 paf v,
preferred are copol yners containing, as a conponent unit, 20%to 80%
acryli ¢ acingtdstlorinylsulfoniboteid hamdvséyrand syllfoescméisduased as a resin
(a) which fornms resin particles in an aqueous dispersion, it is lOnecessary

that the viliwir aeﬁ%yrl @@x«f\@étmh@iﬁl% @ 660} ¥ @G b Nty mal s h 8BS ¢ Under
the conditions of formng an aqueous di spersion. Therefore, as to the

LTS, L7 SR A VMRS FRTeTEr and @ My oohi 1 ronorer i
sulfo(hydroxylalkyl-(meth)acrylate or (meth)acrylamide
such as sulfopropyl (meth)acrylate,

16 2-hydroxy-3-(meth)acryloxy propyl sulfonic acid,
2-(meth)acryloylamino-2,2-dimethylethane sulfonic acid,
2-(meth)acryloyloxyethane sulfonic acid,
3-(meth)acryloyloxy-2-hydroxypropane sulfonic acid,
2-(meth)acrylamide-2-methylpropane sulfonic acid,

16 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, prc)pylene.,.lor butylene; maf
be singularly, random or blocked)[e.g.. sulfuric acid ester of

26 poly(n= 5 to 15) oxypropylene monomethacrylatel, sulfuric
acid ester of polyoxyethylene polyeyelic pheny!l 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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is ratio of the hydrophobic nononer to be m xed with the hydrophilic
nononmer i s preferably 10% or nore, and nore preferably 30% or nore,

al t hough ¢$? on the types of nononers selected. \Mgiypbfd6of@td 0 of

t he hydrop ObIC nnnoner is less than 10% the resulting vinyl resin 20
becones wat er - sol ubl e, which may inpart the particle dianeter uniformty of
the resin particles (C). Note that the hydrophilic nononmer neans a nononer
to be dissolved in a predeterm ned anmount in water, and the hydrophobic WO
2010/ 001770PC17, 1132009/ 061436 nononer neans a nononer which i s not
essentially mscible wth waterg s f the polyester resin include
pol ycondensat es of polyol and ajpo ycarboxyllc acid, an 5 anhydride of the
pol ycar boxyl i ¢ agju),-ocHEH,coeH,eHOH, egteR ther éaé1)and metal salts of

t hese polycondensates As'the ponoI a diol (11) and a trivalent to
octaval ent or nore pol yval ent polyol (12) are exenplified. As the

pol ycarboxylic acid, the anhydride of the polycarboxylic 10acid or the

| ower al kyl ester the=gn-CH, di carboxylic acid (13), a trivalent to
hexaval ent or nore pol yval ent polycarboxylic acid (14), anhydrides of these
acids or |ower alKyi, . @ﬁlﬁ%ﬁ ngegHeof are exenplifiyedy The mixing ratio of
the polyol to the pol ycarboxyli’c 15 acid, as an equival ent ratio

[ OHNOOO1- 11 of hydroxyl group COM content relative to carboxyl group [COM
content in the polyester resin, is preferably 2/1 to 1/5, nore preferably
1.5/1 to 1/4, and stui (?ﬁéﬁ preferably 1/1.3 to 1/3. 20To set the carboxyl
group [COMIi content in the preferable range, a polyester

substantial l'y coﬁ% Hgowzwml%r&%%%g%%s?g §p blend with a

pol ycarboxylic a

(In the above General Formulas, R represents an
alkyl group having 1 to 15 carbon atoms; A represents an
5 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 1s an integer of 1 to 50; and R’represenfs
10  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)
15 phosphoric acid monoesters (such as 2-hydroxyethyl
(meth)acryloyl phosphate; phenyl-2-acryloyloxyethyl

phosphate); (meth)acryloyloxyalkyl (1 to 24 carbon atoms)
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WO 2010/ 001770PC113 P2009/ 061436 Exanples of the diol (11) include al kyl ene
glycols having 2 to 36 carbon atons (such as ethylene glycol, 1,2-propylene

gl ycol, ne glycol, 1,4-butanediol, 1,6- hexa ] nedi ol ,
decandi o', éé‘ﬂdfealgﬁh'gdl ol , tetradecanediol, neopentyl (dlll"ﬁ 200515138

2, 2- dlethyl 1, 3- propanedlol etc); aIkerne ester glycols having 4 to 36
carbon at oprho(smwmas adndtshf/dxemh gt yal o r stha ydiohayt et iey D Iptoed p hdindeopy! ene

gl ycol, polyethylene glycol, polypropylene glycol, polytetranethylene ether
glycol, iogetg)); alicyclic dials having 4 to 36 carbon atons (such as

1, 4- cycl ohexane di net hanol, hydrogenat ed bi sphenol A, etc.); AO CEQ PO

BO, etc.] adduct he adde | e nber ; 12 of . t kyI ne glycols
or ali cyol ¢ df a2 S DES TSl F sxhifhPe EBhy Brim gt Dac, “RD
BO, 15 etc,) ad ucts (the added nol e nunber: 2 to 30) of bIS henol A

bi sphenol MelgidprHesdrls abisg. 3mmpenivant oabes onad @uﬂéhﬂasbﬁb&

c-caprol actonediol, etc.); and pol ybut adi enedi ol s. As the dials,

besi des th(enaﬂmh—rrmrqtummdndml5nim‘mmg1mn§s&lm/hroxyd meodps a diol (11a)
having a 20 functional group other than hydroxyl group nmay al so be used.

Exanpl es ofodhiendi fhe(hldall @&1#51%‘}“ gis OaviMg, apearhpXa gzqupc diols

havi ng a sulfonl C aC| d group or sulfam é acid group, and salts tﬁereof WO

2010/00177 P20 43 anples of the diols having a
car boxyl grcﬁlp ahé"l u‘ggkd’r?é?k%%ﬁnﬁlﬁghe c aci ds having 6 to 24 carbon atons

[ such as 2, 2-di ngt hy| ol pr.opyoni c aC| d( DVPA) 2- dj met hyl ol but anoi ¢ aci d,
2, 2-di net hyl ol hepr&fsteedepiet Hanalss 21rcﬁ rﬁ@hﬂ}|ld$@l:ftﬂan@nél aspine

Exanpl es of the diols having a sulfonic acid group or sulfamc acid group
i nclude sudldmi.c Modediotfefsubmasal NaNtsbase2shginoxyakkylgndul famc
aci ds (whose al kyl group has 1 to 6 carbon aton(s)) or AO adducts thereof

(AO i qoi ncjdides rky, HP@Q&nEth@d%s hBeiagdedisol @ AHWDSR: adok® 6): for
exanple, N, N-bis 2- hydr oxyet hy sul fam c aC| d, PO-2 nole adducts of N ,N

- bi s(2- hydr qx:y)e? 41| Zegllf &gﬁalm]‘gﬁ %%g%{u&ex%et hyl) phosphates.

Exanpl es of neu ese

Hydroxy styrene, N-methylol (meth)acrylamide,
hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acxrylate, polyethylene glycol mono(meth)acrylate,

15 (meth)allyl aleohol, ecroty! alcohol, isocrotyl alcohol,
l1-butene-3-0l, 2-butene-1-o0l, 2-butene-1, 4-diol, propargyl
alcohol, 2-hydroxyethyl propenyl ether, and saccharose
allyl ether, and the like.

(6) Nitrogen-containing vinyl monomer:

20 {(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,

(methlallylamine, morpholincethyl (meth)acrylate,
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is the tertiary amnes having 3 to 30 carbon atons (such as triethylam ne)
and/or alkali netals (such as sodiumsalt). Anmong these, preferred

are al kyldggégﬁlé(.(,qw()s having 2 to 12 carbon atons, diols Ijaqylié.g@;gg%%?,{eboxyl

group, A s of bi sphenols, and conbi nations thereof. s of
the trivalent to octaval ent or nore polyval ent polyol (12) include

trival ent t4vagtydpaltiner, Povenplpphiadiee pelryrgllemiimécohol s having 3 to
36 carbon atons (al kane polyols, and internol ecular or intranol ecul ar

dehydr at i ony prodyater i PRl 8l UG/ A%, W PRYQ/QO1Z0PRLIIRAON DR30

gl ycerine, trinethylolpropane, pentaerythritol, sorbitol, sorbitan, and

pol ygl yceri ne; .saccharides,and derivatiyves,thereof,such & arose, and
met hyl gl udoSYdd 810 e Lo AE e oL Ry ’i‘p‘?#a%‘t’i@tﬁéwggf’éﬁf’yﬁfﬁ’&ﬁgﬁg‘%cthe added
nmole 5 nunber: 2 to 120); AQO adducts (the added nol e nunber; 2 tgo 30) of
tri sphenol N(arykphenollepr dimmipe. pomHidtes kb gepde addBdnpbhdag@aBer: 2 to
30) of novol ak resins (phenol novol ak resins, cresol novolak resins, etc.);

and acryl pahyabsndedpol ynFns et nebn hydimxirat dylzoleet h) acryl ate to and
ot her vinyl nononers]. Anong these, preferred are trivalent to octaval ent

or more polyaheoALhpHAkhEaab1aNol sd STt ADRaddet s of novolak resins,

and nore preferred are ucts of novol ak resins. Exanples of the
di carboxylic acid ude is_al kane.dicarboxykic ac(i”gs having 4 to 36

i |
o bon Al ome 8o ke ) anifa S wp 2o SRRG 1 HLERL AV Lo TS0

el"ai ¢ acid,
dodecanedi car boxylic acid, octadecanedgﬁgrbo ylic acid decyISUCfinic aci d,

etc.) and dnkehblaerelamddei Bs pabbad P§h§éi¢ﬁﬁéﬂ§é} e, N-buty
pent adecenyl succi ni ¢ acid, 20octadecenyl succinic acid, etc.); alicyclic

di car boxyl iax:radiads i hayidig e ttion &t gy faom i deons - ik tnkey Ll@lci ds  (di rueri zed
linoleic acids) etc.], al kenedicarboxylic acids having 4 to 36 carbon atons

R e T
cinnamic acid amide, N,N-dimethylacrylamide,
N,N-dibenzylacrylamide, methacryl formamide, N-methyl
N-vinylacetoamide, N-vinylpyrrolidone, etec.

(6-3) nitryl group-containing vinyl monomer:

15 (meth)acrylonitrile, cyanostyrene, cyanocacrylate, and the
like.

(6-4) quaternary ammonium cation group-containing
vinyl monomer: gquaternarized compounds (quaternarized
by using a quaternarizing agent such as methylchloride,

20 dimethylsulfuric acid, benzy! chloride, and dimethyl
carbonate) of tertiary amine group-containing vinyl
monomers such as dimethylaminoethy! (meth)acrylate,

diethylaminoethyl (meth)acrylate, dimethylaminoethyl
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WO 2010/ 001770rer/JP2009/ 06 1436 atons (phthalic acid, isophthalic acid,
terephthalic acid, naphthal ene dicarboxylic acid, etc.). Anmong these,

preferre kenedi carboxylic acids having 4 to 20 car, atons, and
ar onat i c%dﬁéglr"@g@{?i c acids having 8 to 5 20 carbon at O&B‘ﬂg“‘%"’“”z’ﬁxarrpl es

of the trivalent to hexaval ent or nore pol yval ent pol ycarboxylic acid (14)

i ncl ude ar Omettiho apalylaan bbxy ldie t Agildm have ol yd (0 e28)aaih0R ndt dIE
(trimellitic acid, pyronellitic acid, etc.). 10It should be noted that as
for the digaubaxyii¥iApide(13) or trivalent to hexavalent or nore
pol yval ent pol ycarboxylic acid (14), an acid.anhydride thereof or a | ower

al kyl ester having l1,to 4 carbon atomns .(nmethyl. ester, ethyl ester,

i sopropyl ester, ragt %) R %angéapnlr{%ﬁ;%% \ééngﬁ ‘?’f?emb’a‘l%ret hane resins
i ncl ude pol yadducts between pol yi socyanate (15) and an
active-hyd@b*gré}ﬁtd@rﬁlaeniaﬁgid@rﬁpgxk@-[water, pol yol [diol (11) [including
diol (11a) having a functional group other than hydroxyl groups), and

trival ent to(bcegwayentroarp noyet 20piok ywailenl pehyehe£12)]; pol ycarboxylic
acids [dicarboxylic acid (13), and trivalent to hexaval ent or nore

pol yval ent pol ycmp@m:y}gﬁ]ﬁﬂtg%ag}gg? ytE?'t)é‘%%%‘HydPPM’@l‘f!?ﬁgi ned by

pol ycondensati on of po carboxyli'c acid, r - openi ng

pol yners . agtone haying 6.to,12 carbon WD,2010/001770PCF/.J1P2009/ 061436
om. pol e kRl BLRYERYe D -ikSdph Sty P e CA RS Rae rordcties d3ke-erc. ). and
am no group-f ntai ni ng pol yuret hane resins obtained by reaction of an

i socyanate grtuflrkrgenaeeatprepogyyieyl sneaomarby reaction bet ween

Vinyl chloride, vinyl bromide, vinylidene chloride,

16 allyl chloride chlorostyrene, VI brom-siyrene,
dichlorstyrene, chloromethylstyrene, tetrafluorostyrene,
chloroprene and the like.

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

15 (9-1) viny!l esters such as vinyl acetate, vinyl
butylate, vinyl prepionate, vinyl butyrate, diallyl
phthalate, diallyl adipate, isopropenyl acetate, vinyl
methacrylate, methyl-4-vinyl benzoate, cyclohexyl
methacrylate, benzyl methacrylate, phenyl (meth)acrylate,

20  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, dodecy!l
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5 polyisocyanate (15) and an active hydrogen-containi ng conpound with
primary and/ or secondary nonoam ne (18) in an equival ent anbunt to that of

i socyanatg %ﬂ)‘f@?’!ﬁf t he prepol yner. The anmll.@twﬂgm,qmlgg;(yl
groups contained 1n the io polyurethane resin is preferably 0.1%to 10%

As for the diol (11), trivalent to octaval ent or nore pol yval ent polyol
(12), di caf bosdyh Y ae mchak o, 1B xartte ¢y 1 Gad etk ) a or nhackrahemt aste ek e pol yval ent
pol ycarboxylic acid (14), those descri bed above are exenplified, and

preferred QREStHPa @ el S0eid@s SR @h Nesey i besl, ascabodeallxhnpl es of the
pol yi socyanate (15) include aromatic polyi socyanat es having 6 to 20 carbon

atoms (exciyigh g g)(q%mgfa&mmwﬁueétew iaakarm 4laazATe un ess

ot herwi se Spec aronmat’i ¢ polyis anat es” 20havi al i phatic
pol yi socyanat es havi ng o 18, alicyclic pol at es hayln 4 to 15
car bon atoﬁ&m&?oﬁﬁf)l% ¥ &%?Bsp%’r'%/lcléﬂ@%na}éﬁ Wé:}{%“i #Tcar bon
atons, and nodified products of these polyisocyanates (such as urethane

gr oup-, camﬂo«:iyc}ncdgrgmmjrb}a,wmgI%ﬁhaﬁm@r@nuuptpmkéwlﬁ}p‘ acbdur et
group-, urethodi one group-, urethoimne group-, isocyan ate group- or

oxazol i di ng i@l RYR-COAWH HGe bedl%%ripgﬁ@uqiéar@tﬁn)aalaﬂﬁ It xhybes] of two
or nore of them 5Specific exanples of the aromatic pol yi socyanates include

di i socyanatt Py AL AAIf AT EGHIRE IR g B Ultbdn fORSTE
br duct . o ol (P Hal by 8 Tad %‘ﬁrﬁcﬁ&?l@ At thaﬂ}e Sxture
t hereof ; m xtures of di am nodi phenyl nethane and a srrall anount (for
exanpl e, 5%iall3duxyokthanendeitonallploty ghdhapelyanmi nej: polyal lyl
pol yi socyanate (PAPI)I, 1,5-naphthyl ene diisocyanate,

4,4, 4igtrigpbeaullyIpiPanfopane, tetraallyloxy-butane,
tetramethallyloxy-ethane, ete.]; vinyl monomers having a
polyalkylene glycol chain [such as muno(meth)alcrylate
(molecular weight: 300), polypropylene glycol (molecular
weight: 500) monoacrylate, (meth)acrylate methyl alcohol

15 EO 10 mole adducts of methy! 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

20 di(meth)acrylate, trimethylolprepane tri{meth)acrylate,
polyethylene glycol di{meth)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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15triisocyanate, and m and-p-i socyanat ophenyl - sul fonyl - i socyanate.
Speci fic exanples of the aliphatic polyisocyanate include aliphatic

pol yi soc h as ethyl ene diisocyanate, tetranethy, | I sQcyanat e,
%202 B PHE P EDSoL R0

hexar net hyl ene dii socyanate (HDI), dodecanethyl ene 20di
1, 6, 11-undecane triisocyanate, 2,2'4-trinethyl hexanethyl ene diisocyanate,

| ysi ne di i Bomyetrten ey e 2h g1 di tilsm yansittoo npblytlachpmoat einyl
bi s(2-i socyanatoethyl) fuzziarate, bis(2-isocyanatoethyl) carbonate, and

2-i socyanagophipyky2tbydi b pREYaRAU0 i MO1ZQLY BYL4AZPKI i P2009/ 061436
hexanoat e. Exanples of the alicyclic polyisoctyanate include

i sophor onegli . nagtg, (1 RDI di.gycl ghexyl met hane-4, 4' - di i socyanat e

(hydr ogena eﬂ()jﬁ%%?, gcéféﬁldﬁe%gﬁ%heet%i 53?’39§na‘f1é1,3?ﬂaet hyl cycl ohexyl aene

5di i socyanat e (hydrogenated TM, bis(2-isocyanatoethyl)-

4-cycl ohexgh‘“euiifgmdﬁr@é‘dwha}f’v”e}“bﬂds 28 G b QY /SOy T2 162 .n @0 ¢ K iine

di i socyanate. Exanples of the aromatic-aliphatic polyisocyanate include m

and/ or 5p- xyAyt eme, dgindddymiake. (XDl ), a, a, a, a-tetranet hyl xyl yl ene io
di i socyanate (TMXDI). As to the nodified products of the polyisocyanates,

urethane group-, (ga3PediniyT Het8h@WPsuchl hAPHANH En @t BYA- ke bR IF OUP-,
bi uret group-, urethodi one group-, urethoimne group-,” isocyanurate group-

or oxazol i dj I - i_ni i.fl ed,products i.&ar.e e lified.

Specific e‘gia[%'[ %émegggbﬁienc{]ﬁﬁgp%g%g‘?\&nféLYclﬁlya!ssﬁigﬁSﬁe- nodi fi ed
MD1, carbodiim de-podi fied I . and trihydrocarbyl phosphat e-nodi fied M),
and rmdifi%‘ﬂicg]r%%l vd ngyl 58m%cyéﬁaﬂaé?/£%ﬁna b bl ey HoHE 1 | ed :

ethyl sulfide, vinyl ethyl sulfone, diviny! sulfone, divinyl
10 sulfooxide, and the like.
(10) Other vinyl monomers:

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

15 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

20 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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20 TDI, and m xtures of two or nore of them [for exanple, a conbination of
nodi fi ed MDT and uret hane-nodified TDI (isocyanate-containing prepol ynaer).

Anong the&f%,20 (D&,f!%ror ed are aronatic polyisocyanates havigg,B49ndRssarbon
atons, al i phatic polyisocyanEttes having 4 to 12 WO ’ '

21) 10/ 001770PCl MP2009/ 061436 carbon atons, and alicyclic polyisocyanates
havi ng 4 t ¢mlé lcatbonliat aokd - HParylicubai dye pref eopad yanerspl , MO, HDI,
hydrogenated MDI, and | PDT. Exanples of the pol yam ne (16) include

al i phatic gg%ﬁ@‘ﬁ%~€1Q%y'1091]i¥}iie]~](n§é%Hﬁ‘ﬁ&ffliﬁpbﬁéﬁlmﬂ_?vix@?lb_eﬁ@e@x'e‘w| ene

diamrie ( as et hyl ene diam ne, propylene diaraine, trimethylene

di am ne, tetraraethylene _diamn hexanet.hyl ene_di ani_ne) yl ene (02
1 06) "pol yEPAPIE T 6L R 1Y AT HyVERD s AMAIIE, 2 M B EL A REEY Rk e, © 16

bi s(hexaraet hyl ene) triaraine, triethylene tetram ne, tetraethylene

pent ani ne, aghd pehe baano e ersxaandeb ity Zf hryp-ceralymeys.or

hydr oxyal kyl (02 - 04)-substituted conpounds thereof [such as dial kyl (01 -
03) anaj nopr@pylg ahiam poliymeehy| pheedrmetdy eneogicdyimersar ni noet hyl is

et hanol am ne, 2,5-dinethyl-2, 5- hexanet hyl ene di am ne, and

met hyl i m neRinsReRKle a7k Nelco hPlo P hENEhIE, Q0 HeLLBAUCA LSy Hichdee@nt ai ning
al i phatic polyam ne Tsuch as
3,9-bis(3-am ztopropyl)-2,4,8,10-tetraoxaspiro[5,5] etc-1;[4] aromatic
ri ng- cont afi*fi§: al i phatic amines (C8 20 015) (xylylene diamine, and
tetrachl oro- p-xyhél ene diamne), alicyclic polyaznine (04 - 015)
1, 3- di ani nocycl ol¥g4Ret habprdedha giianilnee sersenssidansng, regin adt hyl ene
di cycl ohexane di am ne (such as hydrogenated nethylene dianiline),
het er ocycl ixch i MO 20104 0Pd 140 G Y idPRO0H Q61 43Pueous disperston, it is
10 necessary that the vinyl resin be not completely dissolved
in water at least under the conditions of forming an
agueous dispersion. Therefore, as to the mixing ratio
between a hydrophobic monomer and a hydrophilic
monomer which constitute the vinyl resin, generally, the
15 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
20 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 yam ne (04 - 015): piperazine, N am noethyl piperazine, 1,4-diam noethyl
pi perazi ne, and 1, 4-bi s(2-am no-2-net hyl propyl ) pi perazine or the |
aromatic I Co - 020) ; [1] unsubstituted 5aro

[1, 2-, \gﬁzﬁﬁﬂbQﬁi éhenylene)dlaga?ne 2,4 - and 4,4’ @?%h&ﬂ@ﬁpig?hane
di arai ne, crude di phenyl net hane di am ne (polyphenylpolyrnethylene
pol yami ne) modi Gumienodi phesyh sl omer Beizdidiigenothé ©gh anidiive,

bi s( 3, 4-di am nophenyGsul f one, to2, 6-di am nopyri di ne, .m am nobenzyl a

trlphenylmﬁgggpgté‘ﬂlbﬁng{b@ralne napht hyl ene di am ne, etc.; [2]
pol yanm ne having a nucl eus-substituted al kyl group [Cl 04 al kyl gr

as net hyl, ethyl . _nand pr or the Il.ike],,for exanple,
152, 6-t ol yl ene dERA w%ﬂcg GEQ%F%WVﬁQ%@tﬁlaﬁFﬁén Wﬂﬁtolylene di a
4, 4' -di am no- 3, 3' . di net hyl di phenyl net hane, 4,4'-Dbis(0-toluidine),
di ani si di oLy e rediateisypEm e el an & adpedyisprby xy kicant hdbenvene,
201, 3-di net hyl- 2, 6-di am rt obenzene, 1, 4-dii sopropyl-2,5-di am nobenz
2, 4- di am nombyidyildenef th evgtdiyl-ad; e gy Bichutid, dr di ammb&ﬂl@rlee ster

2
2
3,
3,
53
4
3,
3

3-
6-
3,
5-

4-
3,
3

di met hy1- 1, 4- di ar ni nonapht hal ene, WO 2010/ 001770PC Th1P2009/ 06
di et hyle do 6t; dmm ReREP] 'gm%e@pth%a%, ﬁﬂy&@hrmﬁé ayé benzadiig,
5 5-tetranethyl-4,4" - dlanlnopheny

dl_ S;[ Qt[}\]{%ﬁﬂglneéh%}oalrg}ﬂ d a ezh Fdl henili A3 ient or more

di am no- 3, 3' dlﬁEthy|dIE g met hane,

5. 5-t 9 By alank pelwod bl Adiscie sReaR@leficd. As the
5,5-tetraet hyl -4, 4" -di am nodi phenyl ether,

polycarhoxylﬂ:&cid,the anhydride Ofthe polycarboxylic

10  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

15 acid, as an equivalent ratio [OH})/[COOH] of hydroxyl
group [OH] content relative to carboxyl group [COQH]
content in the polyester resin, is preferably 2/1 to 1/5,
more preferably 1.5/1 to 1/4, and still more preferably 1/1.3
to 1/3.

20 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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3,3,5,5-tetrapropyl-4,4'-di am nodi phenyl sulfone, etc.], i0o and m xtures of
i somers containing themin various anmount: [3] aromatic pol yam ne having a

nucl eus- ' el ectron-attractive group (hal ogen sighypasofbesdr. |, F
or the Iis‘&g)sl?)hg(w‘k?gy group such as nethoxy and ethoxy: nitro group, or the

| i ke) 15[ nmet hyl ene-bi s-o-chl oroan iiine, 4-chloro-o-phenylenedi am ne,
2-chl or o- 1, 4- pherBkemegiesicethe- divhdl14)chiolwdaiallnelene glycols
4- br or ao- 1, 3- phenyl enedi am ne, 2,5.dichl or0-1, 4- phenylenedi at ni ne,

zo5-nitro- &a&riﬁﬂf@!t%”ggi A4 Ph B8, adof SEERQXY s afthiyieand lgilgepl,
4,4" -di am no-3, 3 -di net hy1l-5, 5' - di brono- di phenylnet hane,

3, 3-di chl or,ohenzi. di 3,.3-di hgx hdine,.,10.564-an.n0-.3- ¢l phenyl)
oxi de, - OI20TBF LESTT 765, BT Zodor OB 18 IS BP0 2 A S aE )
propane, bis(4-am no-2-chl orophenyl) sul fone, i g-4-am no-3-xnet hoxyphenyl)
decane, bi éqézhﬁmww| gchyne ae,l» @wér%ﬁnéaﬁmmm i de,

bi s(4-am nophenyl ) 5sel eni de, bi s(4-am no- 3- et hoxyphenyDdi sul fi de,

4, 4- methyl eaer Hilec2rodicalni hienekntd;ldgbeebl) ene bi s(2- bronoaniline),

4, 4- et hyl ene bis(2-fluoroaniline), 4-aophenyl-2-chloroaniline, etc.];[4]

aromatic pol yam oeh Pavi ' i SELRBEAALY, B3NP 20%kGUR d BRI ri plybbLH 10 a part
of or all of -NH2 groups of the aromatic polyani nes described above in [I]

(o 131 2" eyhity Aol LheallE FyoblS, RIS R ALAY ctbose; (o

exanpl e, | r g and ‘e
4, 4-di (et hyl am no) di phenylnet hane,
[ ( trlyet;hylegle glycc}ll, dipropylene glycol, polyethylene glycol,

polypropylene glycol, polytetramethylene ether glycol,

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

15 ete.) adducts (the added mole number: 2 to 30) of bisphenol
A, bisphenol F, bisphenol 8, etc.); polylactonediols (such as
poly a’-caprolactongdiol‘, etc.); and polybutadienediols.

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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151- et hyl - 2- net hyl am no- 4- am nobenzene, etc.], polyam de pol yam ne: a
| ow- nol ecul ar wei ght pol yam de pol yaxxxi ne obt ai ned by pol ycondensati on of

a dicar b%@f'ﬁ[ﬁl/ﬂﬁ%@ (dinmer acid, etc.) with an excessi V%Q%‘P’Z"ﬁ’i&ﬁml es or
A ) 6135

nore per e acid) of polyam nes (the above-nentione

di am ne, polyal kyl ene pol yam ne, etc.), and pol yether polyam ne such as
hydr ogener at ed piixiantsief ofybmeal hnllsahed iegnpoundd oxgdl yabkyl ene gl ycol ,
etc.). WD 7010/001770PC17. 1P2009/ 061436 Exanpl es of the pol ythi ol

(17) i ncl uglec ph daned by 0) 19 v 8 A s3RaG30R08 85 0NB (plfyhenedi thiol,
1, 4-butanethiol, 1,6-hexanedithiol, etc.) Exanples of the primary and/or

secondary b5, 1 8) 4N al\kyl am nes_havin o carbon atons
(et hyl ar ni ‘ﬁém@ﬁig}‘g% %Jéa' %f%o‘%{f@ﬁ&ﬁlﬁﬁ,l”é’tpéﬁ%f?” amg(%l%ﬁ)n%ﬁes of the
epoxy resips_include ring-opening polyners of polyepoxides (19) and

pol yadduct gp%é({]’ﬁé@l‘iﬁtyﬂéi Sitgantie aeld 18) 2 ad st ucta W mbair e maadnt ai ni ng
1 0 conpound [water, polyol [the diol (11), and trivalent to octaval ent or
more pal yvahdn®, Pod imie thsAolp epalyocar dokd! i ¢ aci ds [the di carboxylic acid
(13), and the trivalent to hexaval ent or nore polyval ent polycarboxylic
acid (14), the p@:b’z@ﬁ@gﬂ%s»(é@)t,hlé aeop@gay;mi@ 4 $ 01 £6h%c Jaci@ngy haipdgned

i sresins obtained using the polyepoxide ( 9% and an acid anhydride of the
G or Doy e aekds (el o0 L NELOT, 8 I RALNORE A, BV Lo
nnvention (o9 PN Sy hky D SRl 5% 3R (anbde alRyelohs
has 1 to 6 carbon atom(s)) or AQO adducts thereof (AO
10 includes B, 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
15 the tertiary amines having 3 to 30 carbon atoms {(such as
triethylamine) and/or alkali metals (such as sodium salt).
Among these, preferred are alkylene glycols having
2 to 12 carbon atoms, diols having a carboxyl group, AO |
adducts of bisphenols, and combinations thereof.
20 FExamples of the trivalent to octavalent or more
polyvalent polyol (12) include trivalent to octavalent or
more aliphatic polyvalent alcohols having 3 to 386 carbon

atoms (alkane polyols, and intermolecular or

intramolecular dehydration products thereof such as
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20 epoxy groups in its nolecule. Preferred pol yepoxides (19) are those
having 2 to 6 epoxy groups in each of their nolecules, fromthe perspective

of mechany rties of the resulting hardened resi R bBg0Rp@%y nol ar
equi val e%%?fmp(ﬁ'g?@ol yepoxi de (19) (nol ecul ar wei ght pe;ﬁ l\//\!ID ?

2010/ 001770PCl MP2009/ 061436 one epoxy group) is preferably 65 to 1,000, and
nor e pref edbley ¥4 of, ot 150 t Mirdal p hep apoxy p ewl tare rofth midlodntsdrdb itode t han
1,000, the crosslinked structure becones | oosened, resulting in degradation

of physi calhiaRalli £5 ploly@lly 83 rihe; vl &lh A 8Ed 85 RE, dagevheipst st ance,
mechani cal strength, of the resulting hardened resin. In contrast, it is

difficult to synthesize a hardened resin wth e ; e val ent of
| ess than égwl&so F\Bcé‘ol“?eﬁﬁ%g@r@f@)’,agrdoﬂzh'fYﬁybﬂ%ﬂ‘d{}?%’c@%ounds,
het erocycl i c pol yepoxy conpounds, alicyclic pal yepoxy conpounds,  and

al i phati c poldepbxyo Cakbphadic a:rtéls@mlrﬁmfalé@.hﬁéagﬁgesagﬁ@héﬂ%’r%nati c
pol yepoxy conpounds include glycidyl ethers and/or glycidyl esters of

pol yval gnt maheriodx: 8l yeiyd) andret d d ueekyéairh mesd d addi ¢l egyoindyd 1i:z2d
conmpounds of arni nophenol. Exanples of the glycidyl ethers of polyval ent

phenol i nclyd | yeEk ¢ E$Nen @i dnlo el ek c@k ddisphenol
A, glyci dyltue?ﬂgrygkgg%%E%gﬁgﬁ(}@,ﬁg?’yci d‘?/)l1 I??her 02‘ bi sphenolc AD, gl yci dyl

et her of bisphenol §, hal ogenated bi.sphepal A. ..diglycidyl. 20 rachl oro
bi sphenol &cﬁ% i’a“;ﬂ%ef‘ﬁ‘éP?’eé‘étﬁr‘ﬁ h%’& %}Ei’b‘ﬁ/ﬁ"“ﬁffﬁg&%’s% éPélan%ﬁ?fdi gl yci dyl
et her, hydroqui none diglycidyl ether, H%r ogal l ol triglycidyl eﬁ her,

y
1, 5- di hydr ekt i 91k ,de 52 gel aa v elslrr e hinfpdf 5%ybi BPRENFLTHL gl yci dyl
ether, WD 2010/ 001770PCl C/J P2009/ 061436
oct achl or oph14/oldi hoyais okyieplebylt woé ghyb ydylo xtdidiy | et e tlvka biyy ba pheny|
di gl yci dyl ether, dihydroxynaphthylcresol triglycidyl ether,

tris(hygdro qj’m{%pt t L | dyl] ety Wi napig by b defle@ly ofdr b@leyci dyl
et her, y‘;?et )r%ﬁlilsm- ygpg{}?pﬁdeﬂi}%g%ﬁ%%]e ttelﬁnaogl %ci dyl >e/tpher ,e S-egl yci dyl phenyl

Gy el TR A, B ntayoheng ikt
%9 -b 8(4-aq3édorlloox13é?haegﬁl Xd uaodrc(iatr:gtgic?fl %CJvdgllalcetrrzaesri’ns, and more
preferred are AO adducts of novolak resins.
Examples of the dicarboxylic acid (13) include
15 alkane dicarboxylic acids having 4 to 36 carbon atoms
(suecinic acid, adipic acid, sebacic acid, azelaic acid,
dodecanedicarboxylic acid, octadecanedicarboxylic acid,
decylsuccinic acid, etc.) an& alkenylsuccinic acids
(dodecenylsuccinic acid, pentadecenylsuccinic acid,
20 octadecenylsuccinic acid, ete.); alicyelic dicarboxylic acids
having 6 to 40 carbon atoms [dimer acids (dimerized
linoleic acids) ete.], alkenedicarboxylic acids having 4 to

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

ete.); and aromatic dicarboxylic acids having 8 to 36 carbon
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i 04, 4' - oxybi s(1, 4- phenyl ethyl )tetracresol glycidyl ether,
4, 4" - oxybi s(1, 4- phenyl et hyl ) phenyl gl yci dyl et her,

bis(dihyQﬁgz%pﬁngpalene)tetraglycidyl et her, phenol Or@?@@ﬁB%Wﬁgﬁglak

resin glyci her, |inonene phenol novolak resin gly

di gl ycidyl ether obtained by the reaction between 2 noles of bisphenol A
and 3 nol eatomsfpdititordieyarid, ipobhtharlet peidgbyeedytiethieraobdai ned by a
condensation reaction of phenol wth glyoxazal, glutaral dehyde or

for mal dehyda p o yphwaedi o ek ¥ i dyle1 8t hafe Pbt ai aegn b AL 3o CONdensat i on
reaction of resorcin 20 and acetone. As the glycidyl éster of polyval ent

phenol , di i dyl | e . Ldvlk. |1 sopht hal at.e nd digl yci dyl

t er epht hal %%?%{rj%é%%}n%ﬂ%ee%?gk%fﬁég rlbér&qolgsgﬁ c"i’“dw q]bgPy%ﬁl ne,

N, N-di gl yci d $ani|[ne, N,NN,N-tetraglycidyl xylylene diamne and WO
2010/ 00177%% A P3b0 5} D6 2436 aN N Rt 1y &C@trrba@wﬁlicawadﬁhléﬁwﬁﬁt Rafte di ani ne
are exenplified. Further, exanples of the aromatic pol yepoxy conpound, in

t he pré@sentOigaelhthoatoalso i nclude a p-am nophenol triglycidyl ether, a

di gl yci dyl urethane 5 conpound obtai ned by an addition reaction of tolylene

di i socyanate or d@ipheplaebiiarieditirsoayanat fo WMdHaghY6hd0hy B oFleyci dyl
gr oup- cont ai ni ng pol yuret hane (pre)pol yner obtained by a reaction of one of

e ohooe® BEOFLLPERrRANGE2e bk 1RO, (PRT iHCAWNEL B0 SUNSE ©T 360

bi sphenol ene ‘oxl ene oxi de or propy

Exanpl es of the heterocycli.c pol yepoxy conpounds include trisglycidyl

nel ani ne: B} Egoﬁﬁ’qf%él‘ﬁl%igcg‘@l“ilél%é §@g§fﬁ%’b}%8uﬂ&lgmﬁhcl ude

vi nyl cycl ohexane di oxi de, |inonene dioxide, isdicyclopentadiene dioxide,

hi s( 2, 3- epdymyellépeniyill, ap oo m ailst iepaxyddietyect opent yl et her of et hyl ene
gl ycol, 3, 4-epoxy-6-netl xyl cycl ohexyl -raethyl-3",4'-epoxy- 6-net hyl

cycl ohexane car bpxyies eld b 6 (o de @ pdavt Gomeb AWy d iehetyd £@likyhtiadi pate,
20 bi s( 3, 4- epoxy- 6-net hyl cycl ohexyl t net hyl ) butyl am ne, and di gl yci dyl

ester of 4T o3ct v A 1eh hEXAW k% £br! BA ip15 fApL yepoxy compounds
polycarboxylic acid (14), an acid anhydride thereof or a
lower alkyl ester having 1 to 4 carbon atoms (methyl ester,
ethyl ester, isopropyl ester, etec.) may be used.

15 Examples of the polyurethane resins include
polyadducts between polyisocyanate (15) and an
active-hydrogen-containing compound {water, polyol [diol
(11) {including dicl (11a) having a functional group other
than hydroxyl groups), and trivalent to octavalent or move

20 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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nucl eus- hydr ogenat ed products of the above-nentioned aromatic pol yepoxy
conpounds. Exanples of the aliphatic W) 2010/001770PCT/ JP2009/ 061436

pol yepoxy, n i ncl ude pol yglycidyl ethers of aliphati vial ent
al cohol , Wgﬁ}gﬁ@éﬁyl esters of polyvalent fatty acid, 2’3&*’3’?‘5@.‘%‘;@{

al i phatic am ne. Exanples of the aliphatic polyval ent al cohol include 5

et hyl ene glagomh s glpydiydy i atehét 6) ppadyltériel ol Thl agldy cbadyb imabies n
tetramet hyl ene gl ycol glycidyl ether, 1,6-hexanediol glycidyl ether,

pol yet hyl epg «qloyq0le () YCiadyh £hhlo gRBMPIRAVE ENE B Mfdly WFych dXle et her,
pol ytetranet hyl ene gl ycol glycidyl ether, neopentyl glycol glycidyl ether,

totri net hyl ol propane_gl.ygi dyl _et her | ycero I yci gyl et her,

pent aer yt hrrf"tggf‘sp%ﬁ%??%ﬁds& EP A& fd%g?%la%llggg?f}élg‘iytc% (?3‘?6“ her, and
pol ygl ycerol polyglycidyl ether. Exanples_qof the palyglycidyl ester of
pol yval ent teaminaced »heP ade s ylardidn e &y dt@eﬂ(bﬁl@lwgie&y‘r%al at e,

di gl ycidyl 15mal eate, diglycidyl succinate, diglycidyl glutarate,

di gl yciglyl padiypat ey aanckgi(glsyca dyll api acitéey at ey dBoare e mfaitrthiea gl yci dyl
al i phatic amne include N N, N ,N -tetraglyci dyl hexanethyl enedi am ne.

Further, e Gl Ay d etdhg afd W 8@ makiepbhagd C
20al cohol g?gbﬁﬁéﬁjdﬁb‘?}%%&wg %grd,l%gndé?go) pdc}lc%/rrers ofmgll)?cibdyl

nd o omet 18 481 GAB6R9 E8hpban AT FaR b HEr TR B RCEY BREY S THIRELTT" wo
2010/00177%2%1&%y2§%2?/061436

The amount of carboxyl groups contained in the

10 polyurethane resin 13 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

15 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, hereinafter, the
same unless otherwise specified), aromatic polyisocyanates

20 having 6 to 20, aliphatic polyisocyanates having 2 to 18,
alicyclic polyisoeyanates having 4 to 15 carbon atoms,
aromatic-aliphatic polyisocyanates having 8 to 15 carbon
atomg, and modified products of these polyisocyanates

(such as urethane group-, carbodiimide group-,
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invention, two or nore of these pol yepoxy conpounds may be conpounded.

The use anount of the binder resins other than the above-nentioned |inear
pol yest er, i.NS | ) may be 5suitably adjusted, dependin n the
applicatﬁg%?E@Q§V&gt it falls within a preferred range,hhgﬂgwgﬁwﬁPPon1the
vi ewpoi nt of the transparency and thermal properties, it is preferably 0%
by nass t0a6D9/ph‘;lnnﬂ3£gralil(i)'rIQIiﬂe@r%f(eﬁpb]bim%rbgrmiﬁ,to 40% by nass
relative to the total anmount of iothe binder resins used. In the

present | nMGREhAi oklte gRune, axt@'mg?xﬂm{eeg#oqxwi@@&y%gw \y ated as

"Mn", which is determ ned by gel perneati o chromatogra , detailed

description_of the rreasyrﬁ:}gnt met hod will be, descriéitbﬁd éSbeI w) of binder
resins, suBRCYE pdF yBE &7 G ET O 1} Hu Pb¥ PSRN RERTHE by be
sui tably adjusted, depending on the application, so that it falls within a
preferred eﬁ%ée.arﬂrﬁemmtﬁm@ pditw o (measoredo byhp3e), the glass transition
tenperature Tg (the neasurenent zo nethod is described above), the sp

val ue (& he cal culSgté oifiofe spmusleue oif S Iae Gardiiarg 1t0p b hei smiwelagescri bed in
"Pol ymer Engi neering and Sci ence, February, 1974, Vol. 14, No. 2 pp.

147-154) o i r LS Sk kUsteed,.
2010/ 00)177{)%%?%1;’8%9?%??2%61’dr%é)e%?%épgﬁ ??}%mz;p%??éqg?foﬁq S%”?ﬁg{ each

oLl SaLE SR TR PhpDTIIEI D GO Ry vl s
4,4’-diphenylmethane diisocyanate (MDI), erude MDI
[crude diaminophenyl methane [condensation products of

10 formaldehyde 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],
1,6-naphthylene diisocyanate, 4,4’,4”-triphenylmethane

16 triisocyanate, and m-and-p-isceyanatophenyl-sulfonyl-
isocyanate. Specific examples of the aliphatic
polyisocyanate include aliphatic polyisocyanates such as
ethylene diisocyanate, tetramethylene diisocyanate,
hexamethylene diisocyanate (HDI), dodecamethylene

20 diisocyanate, 1,6,11-undecane triisocyanate,

2,24 -trimethyl hexamethylene diisocyanate, lysine
dilsocyanate, 2,6 -diisocyanato methylcaproate,
bis(2-1socyanatoethyl) fumarate, bis{(2-isocyanatoethyl)

carbonate, and 2-isocyanatoethyl-2,6-diisocyanato
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5500, 000. The nelting point of the binder resin is preferably 20C to 300C,
and nore preferably 80C to 250C. The Tg of the binder resin is preferably

20Cto 2 ' re preferably 40C to 200C. Furt her, & of the
bi nder rcekg{;r%"ﬁ@ﬂhﬁgf erably 8 to 16, and nore ioprefer ab%@q}@lﬁg)g}{@ﬁﬁ

The nunber average nol ecul ar wei ght (M) and the wei ght average nol ecul ar
wei ght (heheixthebatw . abBxemhatied af thvhlliofchicopodgnrsoegamadree neasur ed
for a tetrahydrofuran (THF) soluble fraction for the I b tetrahydrofurart

( THF) - sol uble]{Hacid HPhBY 0GR d RELERR £ CEQURE 0graphy (GPC), under the
foll ow ng conditions: Apparatus (e.g.): HLC 8120, nmanufactured by

. . ) -
ML PORE XY R BR YR aRs Pitutc Lot ot o IR €BBReSh T cotea

anount of sanple solution: 100uL Flow rate: | nL/ rgi T I\/E&slur eqent .
t enper at ur M D40 cyerleda oyl egesi did sosmiana t oo M abby  gectRhgxylaene

5 diisocyanate (hydrogenated TDI), bis(2-isocyanatoethyl)-
d-cyclohexane-1,2-dicarboxylate, and 2,5- and/or
2.6 norbornane diisoccyanate. HKxamples of the
aromatic-aliphatic polyisocyanate include m- and/or
p-xylylene diisocyanate (XDI),a,a,0,a tetramethylxylylene

10 diisocyanate (TMXDI). As to the modified products of the
polyisocyanates, urethane group-, carbodiimide group-,
allophanate group-, urea group-, biuret group-,
urethodione group-, urethoimine group-, iso¢cyanurate
group- or vxazolidine group-containing modified products

15 are exemplified. Specific examples thereof include
modified MDI (such as urethane-modified MDI,
carbodiimide-modified MDI, and
trihydrocarbylphosphate-modified MDI), and modified
products of polyisoeyanates, such as urethane-modified

20 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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Ref erence material: standard pol ystyrene, produced by Tosoh Cor poration

(TSK Standard POLYSTYRENE) 12 5types (nol ecul ar weight: 500, 1,050, 2,800,

5,970, 9, 0, 37,900, 96,400, 190,000, 355,000, 1090 000, .

2, 890, 000‘%890“}?"§'7]79The Mh and Mwv of a pol yuret hane resi'ﬁ&%{?@”ﬁg‘g’éﬁf‘ed by

GPC, under the followi ng conditions: |oApparatus (e.g.): HLGC 8220GPC,

manuf act ur ed rby nTasohn Eorpod atliopclic pGdyusncfantdes Guerih €0l 4Nl 5

aTSK- GELcc- M Sanpl e sol ution: 0.125%d net hyl formal dehyde sol ution

151 Nl ect edcARBUH adbrRaIP| Pasol 1oty Pt rlAny (BRI Y M D, HyMPASUr ement
e

tenperature: 40C Detection device: réfractive index detéctor Referénce
materi al : dard pol ys ne, pr ed 20 by Tosoh Corporation (TSK
St andar d P&Mﬁeézwlﬁeé’t‘%ﬁg@ﬁrar wei ght: 500, 1,050, 2,800, 5,970,
9, 100, ) . .
Examples of the polyamine (16) include aliphatic

polyamines (C2 - C18):[1] aliphatic polyamine {C2 - C6

o

alkylene diamine (such as ethylene diamine, propylene
diamine, trimethylene diamine, tetramethylene diamine,
hexamethylene diamine), polyalkylene (C2 - C6) polyamine
[such as diethylene triamine, iminobis-propylamine,

10 bis(hexamethylene) triamine, triethylene tetramine,
tetraethylene pentamine, and pentaethylene hexaminel};
{2] alkyl- (C1 - C4) or hydroxyalkyl (C2 - C4)-substituted
compounds thereof [such as dialkyl (C1 - C8) aminopropyl
amine, trimethyl hexamethylene diamine, aminoethyl

16 ethanol amine, 2,5-dimethyl-2,5-hexamethylene diamine,
and methyliminobispropyl aminel; [3] alicyclic or
heterocyclic ring-containing aliphatic polyamine [such as
3,B"bis(B-aminopropyI)*2,4,8,i()-tel;raoxaspiro[5,5]
etc.};{4] aromatie ring-containing aliphatic amines (C8 -

20 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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18, 100, 37,900, 96, 400, 190, 000, 355,000, .1090,000, 2,890,000) WO
2010/ 0111770PC17, 1P2009/ 061. 136 The toner of the present invention

optional ly,Conk@i s @ wax (c). As the wax (c), polyol ef ipgpypxpnopaiaf fin
wax, carbonyl group-containing wax, and m xtures thereof are exenplified.

Among these waxes, paraffin 5 wax is particularly preferred, and a
petrol eum patymannhy @dHat-aliiig misataraned N inwdm dotdrok aripen avdwieng a
mel ting point of 50C to 90C and 20 to 36 carbon atons is exenplified. From

the vi ewpoiink - @f a reliRASi 1 RigR&Hdind hanh of the wax (c) is preferably
400 to 5,000, nore to preferably 1,000 to 3,000, and particularly

preferably,1,-t o) -\ ' : L pLi . . ped above and
bel ow, thelwﬁsggs%%%?ggﬁeé[s\%% g@%?g‘g“\g‘gﬁgli%%t(ﬁg&%ﬁﬁyﬁg benzene,
reference material: pqlystyrene islt is preferable that the wax (c) be

di spersed A#%OTRALHG Waﬂéépﬁ‘&am@r'ﬁéf&ﬁz nﬁli -‘k‘h%‘égétﬁlpbﬁ‘éaher with a

modi fied wax (d) onto which Vinyl polyner chains are grafted, in absence of
sol vents andkom heing deatredned| 5si,véd3 amh di keld pilre pyéssrcdiamiare or gani ¢
solvent (u). 20 Wth this nmethod, wax groups of the nodified wax (d)

efficiently gadsqnl Yo4thEiFWEh3¢mOthhhe Mau M Bde, @ruvalart of the wax
groups entangle nutually in the matrix structure of the wax (c), so that

the affinit t n_t r{. . Of ( I ter resin
(bl) is .ﬁXB@%ﬁfwQ%fi%%'%%%&ﬁﬁgb?ﬁé@f@éf@% %’%@rh by the wax (c) is
nore uni form y incorporated, i n&o he )Eol y?zter r.esi n,a{gé), making it

possi bl e t Bod¥@minegbndiamimedyp §sarel sHifeace PanaidbRtii ed wax (d) is a
wax onto which vinyl 5 polynmer chains are grafted. As a wax used for the
wax (d), thhsedsaneliase.t bhés(Bd (ddamiaopdeeplyiiselfomnd preferred ones are
al so the sanme as described above for he wax (c). As a vinyl nononer
const i g4It i ngat fea i iMp PRI IFRS, BNk S ndfbd ASyT@Ka ), the same nonomers as

t he above-nenti oned

triphenylmethane-4,4",4”-triamine, naphthylene diamine,
ete.; [2) aromatic polyamine having a nuecleus-substituted
alkyl group[C1- C4 alkyl group such as methyl, ethyl, n-
and i-propyl, butyl, or the likel], for example, 2,4- and

15 2,6-tolylene diamine, ¢rude tolylene diamine,
diethyltolylene diamine,
4,4'-diamino-3,3 -dimethyldiphenyl methane,
4,4"bis(0-toluidine), dianisidine, diaminoditolylsulfone,
1,3-dimethyl-2,4-diaminobenzene,

20 1,3-dimethyl-2,6-diaminobenzene,
1,4-diisopropyl-2,6-diaminobenzene,
2 4-diaminomesitylene,
1-methyl-3,5-diethyl-2,4-diaminobenzene,

2,3-dimethyl-1,4-diaminonaphthalene,
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10nononers (1) to (10) which constitute the vinyl resin are exenplifi ed.
Anmong these nononers, particularly preferred are the nononers described in

(D (2) agdafeibyaghe iyl polyrer chains may forma mpopgel el o

copol ymer structure. The amount of wax conponen i nc

unreacted wax conponents) in the nodified wax (d) is preferably 0.5%to
99. 5% nor 2, prafmeablyl. 11564 on 8A%0 4 p hit hedeeeqqr ef erably 5% to 50% and
nost preferably 10%to 30% Al so, fromthe viewpoint of heat

resistant-storAly-Qeskabiéthy19Enkh@iZeresin particles (O, the glass
transition tenperature of the nodified wax (d) is preferably 40Cto
480 The of dified wax (d) is

S

&0
oret erny VRSB E LR e BRI £0H 2 MG LR b I BT ARE0 1o 0. 0b0 When

the Mh is ';gl‘n the WO 2010001770PC173 P2009/061436 range of from 1, 500
to 10, 000, 3thetieddiy b Bngmedder! @i 14 diaminafirdicany] meebhaiteal strengt h.
The nodified wax (d) can be obtained, for exanple, by the nethod descri bed
bel ow. 5Thad,3'sdiebhbylak, {'cil1asmnodipghohyddrost lhaper sed in an organic
solvent (e.g. toluene or xylerie) to prepare a solution or dispersion

l'i quid, an.g;l,44113;as,gliwoi-gpgprdiqglgpﬁg,qsﬂgﬁh@ing}{i ¢hdpnhRgated at 100C to 200C,
and then a vinyl nononer is delivered by drops, along with a peroxide

but y1 per o1 1e - Gens at EP RV RE P e R e G P T on S0 a5 1o be
pol ymeri zed, and the solvent is distilled away to thereby obtain a nodified
wax. The a rﬁ’56“{3?1%95%%5(‘?‘(1@‘ghﬁﬁld’f%‘ﬂlmbé@ﬁlne@hérsynt hesis for the
nodi fied wax (d) is based on the total mass of is starting materials of the
rr(l)}gii fied wwd,Gdb-hatiraprppafledabl-vian2do o dipB¥n dndulbo sepreafcel ably 0.5% t o
° 10 and mixtures of isomers containing 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)
16 [methylene-bis-o-chloroaniline,
4-chloro-o-phenylenediamine,
2-chloro-1,4-phenylenediamine, 3-amino-4-chloroaniline, |
4‘1)1'011:10“1,3*phenylenediamine,. |
2,5-dichloro-1,4-phenylenediamine,
20 H-nitro-1,3-phenylenediamine,
d-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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As the peroxide polynerization initiator, an oil-sol uble peroxide
polynmeri zation initiator, a water-soluble peroxide polynerization

initiator i ke 20 is used. Specific exanples of dhergydofdkid@tors
are thosewgg@(l:‘w}ﬁy( above. As a method of m xi ng the wax (‘c) and the

modi fied wax (d), the follow ng nethods are exenplified: [1] the wax (c)
and t he nodiifiddawebnd-cdrle rog b e hiydddexb pen@, WO 2011001770PC11. f
P2009/ 061436 tenperature higher than their individual nelting points; N

the wax (cliafd-4 g d@d fdifd Mmaxh 6 dly 18 iosspl ved or suspended in an
organi c solvent (u), and then precipitated in a liquid by cooling

crystallizat.ion, . solven. S i N - recl.pit.ated i a
gaseous mag‘llam b%ﬁlslﬂ’f%g’t dﬁ%ﬁl@?g@}rﬂlégﬂlﬁk%eg%ﬁg’[@{S@hg&lﬁg&lb?ce&él%g t he
nodi fied wax (d) are dissolved or suspended. |n an erganic so]vent.(u) and
t hen wet pﬁll\/lgt‘%ﬁe@lﬁg‘léﬂ&i]s’b%lag‘iﬂr’@’uﬁé@?ﬁ] ‘é?“jﬂ%ﬁ g‘ﬁ@f‘h%ﬂ“d’fo%li‘%ﬁ‘é’rl%i ng the
wax (c) and the nodified wax io(d) in the polyester resin (b 1), the

fol l ow nig metbaddies exddplaithiad: 3t e ieox ¢ ph e mpbidised fadg, (d) and

pol yester resin (b 1) are respectively nelt-kneaded, or respectively

di ssol ved and/-gfe ¢t $Pehselid (R Aol aelllink, P P et hHdbwiedual sol utions
and/ or dispersion |1quids, and then 15t hese individual solutions and/or

di spersion.l.iqyids are nixed w}h, eac €] 1: ) ' efeyred to
add, as ad(.}illltgiggegf'o%?%“?g@‘?ﬂp%f%i%l%}elsh%{l%)ﬂe tmg(\%agll{%ségﬁgfﬁ@r’mdi fied
wax (d) whose vinyl polyner chains are graf;eg_[\é\/ith the wax (c) al ong
20wi th t he 4 asphnpphe nhl okl omean g endnte d ok ls pARMaELT age stability is
further inproved. The anount of the wax (c) added relative to the total
amount of Ipiolgermiagi ha viis goaes ecabidya 130%him nessovp [Esese dmd wivrah
preferably 1% by mass to 15% by mass. The anount of the nodified wax (d)

10 a part of or all of -NHy groups of the aromatic polyamines
described above in [1] to [38] 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,

15 1-methyl-2-methylamino-4-aminobenzene, etc.], polyamide
polyamine: a low-molecular weight pelyamide polyamine
obtained by polycondensation of a dicarboxylic acid (dimer
acid, etc.) with an excessive amount (2 moles or more per 1
mole acid) of polyamines (the above-mentioned alkylene

20 diamine, polyalkylene polyamine, ete.), and polyether

polyamine such as hydrogenerated products of

cyanoethylated compounds (polyalkylene glycol, ete.).
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WO 2010/ 001770PCl MP2009/ 061436 added rel ative to the total anmount of
bi nder resins is preferably 10% by mass O |ess, and nore preferably 0.5%

by mass t 9 ss. The total additive anmount of the wax ‘

nodi fi ed "@%2‘@“8’3"@ preferably 25% by nmass or 5 |ess, a%@@@“l&?@ger ably
1% by mass to 20% by nmass. As the waxes (rel easing agents), any of
conventional |y kfownmysbess ofarhde alyeichidln( ba) incdhadre a de-free fatty acid
carnauba wax, polyethyl ene wax, nontan wax and oxi di zed rice wax can be

used al oneaDEabl di@he8IDIHRyi R 2 AD Bitecadboathaoigy, it is preferred to
use a wax in the formof mcroscopic crystalline particles, which has an

acid val ue : - andy pant.l ' terg. pf umy or, smal | er ywhen

di sper sed (leﬁtfhasﬁlt%lﬁl%lrl?%}?h@érl."%k?edﬁ%ﬁ?ghﬁlﬁx%ggngpghr&eﬁgﬁgﬂg erta'co tan wax
purified from 15 i nerals, ?n&}the .mont an V\RX( is preferably in the form of
m croscopic crystbeﬁi? gFaPtith e WMArE AR A/ 9Tt Hecerddduba wax, and has an
acid value of 5 to 14. The oxidized rice wax is produced by oxidizing a
rice ban mondamire 4iiB) iand yi efadiabiambas sah sading Pated dicatbdw 30. The
reason of use 20 of these waxes is that they can be noderately finely

di spersed afofhe (0§ abi nEer bresi1a Rinkhe sBbesSahMMENtdn) . t her eby
making it possible to readily obtain a toner which is superior

in

anti-of fset prop ran rRapi.l | 1001770 I.P2009/ 06

ﬁBO ldur ability. %’%‘%‘t hlm‘%x?%e“n‘ﬁéy) e@e&%eﬁ%gios\:gné?&uﬁﬁ g%’%. ‘E‘ggf‘dﬁ.g o

rel easi ng, agent s r an, descr.i he aaov?, ny of conventionally known
RP ﬁ?‘g'd’é%

rel easi ng B T gLP oy i er 1ildnan cEn PRl veel Bheohol |

mont an ester_ wax, polyethylene wax and pol ypropyl ene wax, can be used in
the form adfobyepsrade. (19) and ameafliass hiyrdinsg e hooo neapringure (Tg) of the
rel easing agent(s) used in the toner of the present to invention is

pr ef enabl yci0® d @n 806Gy a\then pid1g olg[dlse | DMAr (1 DRNa AACL ri PR 1 HRBLLy eSi st ant
storage property of the resulting toner degrades, and when it is higher

R P RN A
acids [the dicarboxylic acid (13), and the trivalent to
hexavalent or more polyvalent polycarboxylic acid (14), the
polyamine (16), the polythiol (17) ete.}, and hardened

15 resins obtained using the polyepoxide (19) and an acid
anhydride of the dicarboxylic acid (13) or the trivalent to
hexavalent or more polyvalent polycarboxylic acid (14).

The polyepoxﬂide (19} used in the present invention
is not particularly limited as long as it has two or more

20 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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15 offset property and paper-winding to a fixing device. The anount of
these rel easing agents used relative to the toner resin conponents is

preferablw]z%,?ﬁl%ss to 20% by nmass, and nore preferably 3y edBss to 10%
by mass. en th ' f

e anount is |less than 1% by mass, the effect o
20anti-offset property of the resulting toner is insufficient, and when it
i s nmore thame20%oby grssupl he prafefabhyitdiso dn@0durabid m9ref the
resulting toner degrade. (Colorant) W) 2010/001770Per/4P2699/ 061436 The
col orant upedfbRabhe PUESEEON NVEWHOR titse nGio PArmicdelras hyikiadehediand may
be suitably selected from anong commonly used resins. Exanples of the

col orant i el yele 1686 0oy Bhatle 32081 R UANLErulPLk Bakb g0 5 pi grents,

nmet al oxi dés ah onpl éx oxides such as oIl furnace ack, channel
bl ack, |a bl ack, acetylene hlack, aniljne black; N grosine dyes, black
i ron oxi del®R&pRENo| r%vbw@,méﬁéﬁ %W(%foeff%%}“%ldpﬁﬂm ¥ um

Yel | ow, yellow iron oxide, |oess, chronme yellow, 10 Titan Yellow, polyazo
yel | ow,5 O bu¥dl howhtlawsd eYet & ol {(zGR; e Aa gRN e sip {a Ricgremte cha nbsal |
Benzidine Yellow (G and OR), Permanent Yellow (NCO, Vulcan Fast Yellow

(50 and R) gtiahbtazi Of thakeesQk gk e rield ov dadkier. Aliphcazanrastelitow BG,
i soi ndol i none yellow, mneral fast yellow isnickel titan yellow, navel

yel |l ow, co har., . fed.| i.de.. or I , ' 1 ] um
vercury ret Siteloulete, SpHeRe I & RRNRER A - SAMWITY S ALY,
para-chl oro-ortho-nitroanili 1r§d,‘ ' Athpol Fast Scarlet O, Brilliant Fast
Scarlet, BRPlanfaEHaisRt 8d less MiAMmt®20 Red (F2R F4R FRL, FRLL and
FARH), Fast Scarlet VD, Vulcan Fast Rubine B, Brilliant Scarlet 0, 'Athol
Rubi ne OX, Per nmanesittiRed B8R &k ide i), Gar ainet BBy obygma#y Scar | et 38,
Bor deaux 5B, Tol ui di ne Maroon, Pernmanent Bordeaux F2K, Hell o Bordeaux BL,
Bordeaiix 108mBNnds, heterocyelic polyepoxy compounds, alicyelic

polyepoxy compounds, and aliphatic polyepoxy compounds

are exemplified. Examples of the aromatic polyepoxy

compounds include glycidyl ethers and/or glycidyl esters of

polyvalent phenol, glycidy! aromatic polyamines, and

15 glycidylized compounds of aminophenol. Examples of the

glycidyl ethers of polyvalent phenol include glycidyl ether

of bisphenol F, glycidyl ether of bisphenol A, glycidyl ether

of bisphenol B, glycidyl ether of bisphenol AD, glycidyl

ether of bisphenol 8, halogenated bisphenol A, diglycidyl

20 tetrachloro bisphenol A glycidyl ether, catechin glycidyl

ether, resorcinol diglyeidyl ether, hydroquinone diglycidyl

ether, pyrogallol triglycidyl ether,

1,5-dihydrexynaphthaline diglycidyl ether,

dihydroxybiphenyl diglycidyl ether,
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WO 2010/ 001770PCI A P2009/ 061436 Mar oon Light, BON Maroon Medium Eosin
Lake, Rhodam ne Lake B, Rhodam ne Lake Y, Alizarine Lake, Thioindigo Red B,

Thi oi ndi only%q,&gpg%gng Red, Quinacridone Red, Pyrazol Onﬁrﬁﬁgﬂ‘{‘ﬁ&% Zzo red,

l'ithol red, red calciumsalt, Lake Red D, Br i ne 613,
Brilliant Carm ne 3B, Chronme Vermlion, Benzidine Orange, perynone orange,

O | O angegctwd ybsenumdor diiged r PeyEERaNd n X ahigd yel Ry 1pytlege) one or ange,

Vul can Orange, Indanthrene Brilliant Orange ER, Benzidine Orange G io0

| ndant hr enif‘eﬁrdrh'eitﬁ@tlb%%%p&ig‘lg@%&tmt,%?er,cer ul ean blue, Al kali Blue

Lake, Peacock Bl ue Lake, ori 'ue” Lake, netal -free Phthal ocyani ne

Bl ue, Phthal.ocyani ne Bl ast y. Bl ue,. I ndant hrene Blue (RS and BC),

| ndi go, ul ’r%é}Pﬁé’,n%ﬁgwiﬁrﬁgﬁ,mﬁf&?%ﬂfjﬁg Bl ue, partially 15

chl ori nated pi grrent s of al kabi bl ue and_phthal ocyartine blue;, Fast Violet
B, Methyl \iig(by drawes pkepal) matdhane trigbpesiakel otbleat didiophndwli ol et
Ant hr aqui none Viol et, Chrone G een, zinc green, chrom um oxide, viridian,

emeral d grtadn] tHigihenid & esthdy, Naphd bdd (Gleedr Bxy ptesiy P i@ de Acid G een
Lake, Mal achite G een Lake, phthal ocyani ne green, anthraqui none green,

titani um o o124 i | it J X Ryt I WO
2010/ 0017%@&?&?%&?&%@% P Ewgmlllhlgng#?uinp?o t %Fé;g?é% ant cont ai ned

in the toner is preferably.l,.pa by mass to 15 parts by mass, and nore
pr ef er abl Qj?pplé?ﬁg?ﬁ@ Eﬂé’scédtvcl “:’Léﬁﬁﬁ’rts by mass. The col orant used
in the present invention may al so be used as a nasterbatch obtai ned by
conbi ni ng WitEM &t hgkitertab utyd - busgdhydenxy me tha necaded yaidsd with a
masterbatch, it is possible to use various resins usable for the binder
resins in dafttee pr 8s@¥nbis (4 ehydew xdgske hipddflatoeen e Thigz Ivadderibatkbrean be
obt ai ned by m xi ng and
10 4,4 -oxybis(1,4-phenylethyl)tetracresol glycidyl ether,
4,4-0oxybis(1,4-phenylethyl)phenylglycidy!l ether,
bis(dihydroxynaphthalene)tetraglycidyl ether, phenol or
cresol novolak resin glycidyl ether, limonene phenol
novolak resin glycidyl ether, diglycidyl ether obtained by
15 the reaction between 2 moles of bisphenol A and 3 moles of
epichlorohydrin, polyphenol polyglycidy] ether obtained by
a condensation reaction of phenol with glyoxazal,
glutaraldehyde or formaldehyde, polyphenol polyglycidyl
ether obtained from a condensation reaction of resorcin
20 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



i o kneading the resin for naasterbatch and the col orant under application
of high shear force. On that occasion, it is preferable to use an organic
sol vent tQ %hﬂuﬂﬁ%t he interaction between the colorant agdtheqkgsin A
so-cal |l ed A ashi ng nmet hod, where an aqueous paste 15 contai ning col orant
water is m xed and kneaded with a resin and an organic solvent to transfer
t he col or aiN, N oNt e’ ttegira,g lgreddwdteép heony bt tdrwn ordpeaind neohwent conponent
are renoved, may al so be preferably used because a wet cake of the col orant

may be di r@%!ﬂfﬁgﬁﬁ%dﬂﬁj Uiyt HEY] B3R plhe SRkRe Eﬁauun@id%u?a p@dy

kneadi ng, a high-shearing di spersion apparatus such as a triple roll mll

i fer apl d., To_mx and knead th in f h and th
col orant, PO ERSRA o nal Re gheereaF by s nFEE T go ERERERETG vachi ne - such

as a two-roll, three-roll ml] or the like is preferahly u;}gd. The
amount of Phemybrephsateh tusety ¢idypl efbean 8 Bialysddyd uhpthasd®to 20 parts
by mass relative to 100 parts 5 by mass of the binder resin. It is

preferrgd tbhaipbhe d editaiused Byprams hed dieistre mest cth olve odi tsperlsed i n t he
state of the acid value being 30 ngKOH g or | ess and the col orant being

di spersed. . fo&le@BlYd i § HE ndAifle Y Blalfe d B 20 yIKEHE Gy Pth | €ss. 10 Wen
the acid vg:ygtgeg?gﬁﬁoa‘?sgatgkaﬁi‘%o ??ggK(a—V 3, t he Schargeabi lity may degrade

s 11 ci ofty okapL engty eHisRaFa (- RRRERY BREDRER RS metnoa

specified in JIS K 0070. .isAlso, a plgnent,disp%rsant {Hg be used al ong
with the répra)pelymer edpaice dhy thaeaditopane! Femk hBepabeyéctive of
the pignment dispersibility, the pignment dispersant preferably has high

sol ubi |'i tyrwilichidhepbbddertsr esith. pShgeif iam éxdingllyes dofl ebhweref al |y
avai |l abl e 20 pignent dispersant products include "AJI SPER PB 821". "AJl SPER

PB 822} b » Gri@eT , . K- 2001"
Cor odused Do ey T e L e o et Ty A o, ). Wi

mixed 1 aftIRGA GBS, 1odiye e & 81056 By SFERLe PhARTESIEb Rk F1 " e

toner. When the m xi ng anount of the pignent dispersant is |ess than 0.1%
by mass, tReubpgRavds andilaysky drbsely gl dml metsmeindisufl Kameh *?vagn t he
m xi ng amount is nore than 10% by mass, the chargeability of the resulting
toner may dberallinyweiderpbigbpbuy donypoandls iimrdude

vinyleyclohexane dioxide, limonene dioxide,

15 dicyclopentadiene dioxide, bis(2,3-epoxycyclopentyl) ether,
bis-epoxy dicyclopentyl ether of ethylene glycol,
3,4-epoxy-6-methyleyclohexyl-methyl-3",4'-epoxy-6-methyl
¢yclohexane carboxylate,
bis(3,4-epoxy-6-methylecyclohexylmethyl) adipate,

20 bis(3,4-epoxy-6-methyleyclohexylmethyl) butylamine, and
diglycidyl ester of dimer acid. Further, examples of the
alicyelie polyepoxy compounds also include

nucleus-hydrogenated products of the above-mentioned

aromatic polyepoxy compounds. Examples of the aliphatic
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(Magnetic material) In the present invention, the toner may contain a
magnetic material along with the binder resin and the col orant. The

fol | ow ngwgre%)%pr%)l es of magnetic materials usable i Irlt‘gegjﬁﬁ}éraﬁ,z(ﬁﬁjé and

i nvention: magnetic iron oxides 15 such as magnet
ferrite, and iron oxides containing other netal oxides; (2) nmetals such as

iron, cobapblyepdxpi ckaipoandeiaklalleopslpklybedel mlad s Wifth other metal s
such as copper, |ead, magnesium tin, zinc, antinony, beryllium bismuth,

cadm U Col6) e JTUSAANRSSu SRS, W Ao dgpgbtan, and, vanadium

and (3) mxtures th e magnetic
material incjude, Fe304, vy-Fe203, ZnFe20 .4, Y3Fe5012, CdFe20 4, Gd3Fe5012,
GuFen0 4, POROYSbe TRitasdaacharest e id13  RBALRO AT L 0b-

2010/ 001770PC117, 1P2009/ 061434 MFe20 4, LaFeOs, iron powder, cobalt
powder, andxmirerées piutbe. aTinkathmgrdyive leat erilabd otein bndieed al one or in
conbi nation. Anong these, fine powders of ferrosoferric oxide and 7-iron

sesqui axi dethpldneiglyalsogppstd Pl @ the SserspghehieCyl v 051 @liyded yof
magnetite, maghemte, ferrite etc. each containing different types of

el ements, oo xgﬁgﬁﬁ%ﬁ%? ?;WE%I&IS%I séiu& ofhfeferent. ht(]%?gﬁeafi?gl enment s

i nclude lithium al um Aum~ silcon,
phosphor us er,mgni zi_rconi tin, sulfur, calcium scandium titanium
vanadi um %]H'?Cdr"rlé' ﬁgﬁlﬁéné’é’ 1ye&§13}al|9ﬁe rﬁlé’l%é’ll,gbbﬁgie‘ff, eg}‘r‘f‘é': and gal | i um
Preferred different types of elenments are selected from magnesi um
al uni num BeAYRORYbedepaiby ok glasddyi ratdre inp oTwbe ik 4 fres By le ypes  of
el enents may be incorporated into an iron oxide crystal lattice, or may be
i ncor por at@y dal ghy étdyl @tihda, ase ap eatiydeglpso hplveedpil esiginér,as an oxi de or
a hydroxide on a surface of an iron oxide, however, is preferably contained
I anof oy 1@ ¥d éigh y POEPES Rhof PEy B 4§ BTe@Me o, YPBPe & 0 Fp@THHIS cTRY 1 PE M xed

ether, pentaerythritol polyglycidy! ether, sorbitol

polyglycidy!l ether, and polyglycerol polyglyeidyl ether.

wxamples of the polyglycidyl ester of polyvalent fatty acid

include diglycidyl oxalate diglycidyl malate, diglycidyl

15 maleate, diglycidyl succinate, diglycidyl glutarate,

diglyeidyl adipate, and diglycidyl pimelate. FExamples of

the glycidyl aliphatic amine include

N,N,N' N’ -tetraglycidyl hexamethylenediamine. Further,

examples of the polyglycidyl ethers of polyvalent aliphatic

20 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

o4



with its individual salt thereof in the formof a mxture at the tinme of
production of a nmagnetic material and incorporated into particles by pH

adj ust ne rnatively, each of the different types Ql-repSBatSsqmy WO
2010/ 001%8&@’%@'@009/ 061436 be precipitated on the s&fr(%lglgg o@ magneti c

particles after production of the magnetic particles by subjecting to pH
adj ust ment invemt ismhj Bebi 0y me meHoddj uss eram L d p exyadeliome itnd ssam 4yt her et o.
5The amount of the magnetic material used is preferably 10 parts by mass to
200 parts by pBsspoamdid®re preferably 20 parts by mass to 150 parts by
mass rel ative to 100 parts by mass of the binder resin. The nunber average

particle di ametermpf S ti terial s L.S p, 0 umto 2
um and nore pref%ﬁgbﬁgsofgé%‘rghﬂ?obg.tg%pshhﬁl%elrﬁ&mgr&g%g?Z‘gieiygaiﬁ%hI e

di aneter can be determ ned by using digitizer, afts(gr observyation of a
magni fi ed PREYE V& TdAoBiedtt iBARLr BALKEEEP BT 4R itHdBdPe™ 3% RS magnet i c
properties of the magnetic material 15under application of a magnetic field
of 10 K oerstiedd]lyi ddjespedf et ek vdimgt oint $ heoampgihMeatbene sse tWatthif t he
range of 20 oersteds to 150 oersteds, its saturated magneti zation force be

1L LNeLAAR abiSEacptula e o0 o 2y sk onagbicat on
material c3p Q&% 85 455 A%y a0l Vidtinal FREPECELOL oL likng agent)
preferably 0% by mass to 60% by mass, and more preferably
10% by mass to 40% by mass relative to the total amount of
10 the binder resins used.

In the present invention, the number average
molecular weight (abbreviated as “Mn”, which 1s
determined by gel permeation chromatography, detailed
description of the measurement method will be described

15 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

20 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,

b



WO 2010/ 001770PCT/J P2009/ 061436 The toner of the present invention
optionally contains a charge controlling agent (CCA) as necessary. As the

charge cqQphLplkhg, agent, any of conventionally known CQ@%@@%}M&? l'ing

agents can be used. Exanpl es thereof include nigrosine”

chronme-cont ai ni ng metal conpl ex dyes, nolybdic acid chel ate pignents,
rhodanm ne dgesn dirkpron bhsed pgriiinasioguateetharty e ambioa Ui $al4s (i ncl udi ng
fluorine-nodified quaternary anmonium salt), al kyl am des, single body of io

phosphor usy, gk f€PPP@UNL Rer eof , singl e body of tungsten or conpound
t her eof f* uorochem cal surfactants, salicylic acid netal salts, and netal

salts of salicyli i rivative. Specifi.c,.exanples thereof include
BONTRON 03 of i AbEE Bt Had ey oRia, hgRELPRBATY AAEA G | < salt,
BONTRON S- 34 of al -containing azo dye, E-82 of oxy naphthoatic

aci d- basedP F# %rgg &00 togn B0 PP cpmd merg-mesker Mebal2, 88fbtex, and
E- 89 of phenolic condensate (produced by ORI ENT CHEM CAL); TP-302 and

TP- 415 sof H580naHY. anfldrd wre bt g pod rbidedurh € dnipl dxr 2@ ipr dduced by HODOGAYA
CHEM CAL) ; COPY CHARCGE PSY VP2038 of ternary ammonium salt, COPY BLUE PR of

tri phenyl hape rayad i v .a o fBRY. CHARGE BRaRy anmoni um
sal !to C&ﬁé‘%ﬁbgﬁggﬁ% t}\//(Is:a>é‘1?'34 (pr oduced Ogéeggggﬁgtghz )?ng%OI and

p
LR- 147 10{ 0034 70RCL7, AP2009/ 061436 _of  baoron co X §REaduced by
N PPON CARE T € ot Shitat By BARAET Fefup aned PoEPRRLTY eC HRA ass
pi gments; and ot her polymer conpounds having a functional group such as
sul foni c gfgap%:c%PﬁoW{r‘bﬂ}ﬁfﬁ:@rMYeﬂﬁ)ﬁr@ t® &Rt umlgﬂll‘ﬁg@rr, tthee | i ke.
In the present invention, the amount of the charge controlling agent used
cannot be smepliwoodl tlye ddm ded readni is ipsedetrartiyn8dt aldgndndg oo & he t ype
of binder resin and the presence or absence of additives used in accordance

0 wi t hot hep petesshly .9 feweyer, it is used within the range of 0.1 parts by
mass to 10 parts by nmass, and nore preferably used within the range of 0.2

D, Y LR A T R B F el A RS P
weilght 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: 0.26% THF solution
Injected amount of sample solution: 100pL

Flow rate: ImL/min
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16 than 10 parts by nmass, the effect of the primary charge controlling
agent is inpaired due to excessively high chargeability of the toner to

i ncrease, rostatic attraction force to a devel

| eadi ng ﬁghggﬁ@%ggbion in flowability of the devel oper gﬁéng%%gggsghation
in image density. Each of these charge controlling agents may be dissol ved
and/ or di sper sed Metsu femeg tekin koeadeadecal dff (v t h t he mast erbatch and
resin, or may be directly added in an organic sol vent when di spersed.

Alternatively, the,chaf Qs iR NG BINiveBYdb® deltbdihled on the
surfaces of toner %ase particles after preparation of the toner base

particles. ot her charge.control|ing,agents, , | he-hased dyes
(Japanese Pat ent Iﬁ‘fs)fﬁ’f%%??o‘ﬁaﬁ%ﬁllﬁiaﬁtgﬁl%?gé‘-ggp@w%:ﬁ}ffsfg!)z‘%&lgﬁgabasi c
dyes are exenplified. Exanples thereof include C |. Bas"k )(g%éiw‘ (C1t.
41000), C.by Baspd Gnimnraich L1 $Ke s ameda1d (BOALYSERERE NG | Basi ¢ Red
9 (C.1. 42500), C 1. Basic Violet 1 (C1.. 42535), C.|I. Basic Violet 3

(C. 1. 4255pype6. (moBasiuda¥i vedig k0 §C0I,. 1 ARTOR, 804G, 5,9 BAsIT, MI®] et 14

(C. 1. 42510), 0.1. Basic Blue 1 (C. 1. 42025), 0.1. Basic Blue 3 (CI.
51005), C. i CaBl 4805 d&. 404 -k V¢, Blowo Dd@. | . 42595),

0. 1. Basickgl’ggwg ??33%6052%%5@0taw)é)aggb%sﬁlﬁﬁgng’ (C.1. 52030), C.|I. Basic
Blue 25 (0,1 62&6@) C.l. Basic Blue 26 (C. 1. 44045), 0.1. 15 Basic G een
1 (C1I. 4284%?,’ “I"7 Basic Geen 4 (C |I. 42000) and | ake pignments of these
basic dyes; C!, Solvent Black 8 (0.1. 26150), quaternary ammonium salts
such as benzoyl rfekhayM maadddyy shmoRiodiuastdd e P HEDA tri met hyl

chl oride, or dialkyl tin conpounds such as dibutyl or 20 dioctyl tin
conmpounds, nthakkyk dt by G @t en cdepotihdsfoldoanimg e T iivats 'ves; pol yam ne
resins such as am no group-containing vinyl polyners, and am no

gr oup-Gpnt ai ni g £pRAGASAld ¢8. PO YARIG; 8Bl PUDTRL £ uTalclks rald mgnoazo dyes
described in JapanesSe Patent 2010/ 001770PC17, 1P2009/ 061436

Tosoh Corporation

~Column (e.g.}! Guard column a«TSK-GELu-M

Sample solution: 0.125% dimethy! formaldehyde

solution
15 Injected amount of sample solution: 100pL
Flow rate: lmlI./min

Measurement temperature: 40°C
Detection device: refractive index detectorl
Reference material: standard polystyrene, produced
20 by Tosoh Corporation (TSK Standard POLYSTYRENE) 12
types (molecular weight: 500, 1,050, 2,800, 5,970, 9,100,
18,100, 37,800, 96,400, 190,000, 355,000, 10980,000,

2,890,000)
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Publ i cati on Nos. 41-20153, 43-27596, 44-6397, and 45-26478, netal conpl exes
such as Zn, A, Co, C and Fe conplexes of salicylic acid, dialkyl

salicyli i ht hoi ¢ acid and di carboxylic acid desgrli i n Japanese
2% bat ont Eh S PR R0 221,905 and 5e! 7385; sul fona'?éQ~"?2§§“kﬂ-‘36

pht hal ocyani ne pi gnents; organic boron salts, fluorine-containing

quat er nary amoniltime salr sy odnth e gh t xed fperbasi cOmPtitdsallfs for col or
toners other than bl ack toners, charge controlling agents which inpede 10

obt i ni N9 £81eRYR] 4 oDl €)o7 ANAUSNRE B9, Yoot gLAl, Sal S of

salicylic acid derivative in white color are used.” ’( Ext er nal
additive) The ?giernal addi,tive,is not particularly limted and 5 may be

sui tably sBREBLET 1 D é’@ﬁ\}’é’rﬂﬂ)ﬁﬁpllﬂp OO N r’i%/‘i‘xa&d} BLXFWr&8cor dance

with the intended use. Exanples thereof include silica fine particles,
hydr ophobi teerepf iane eixranpditied.es Amamy tdvdse meeskssarasafBuch as zinc
stearate and al um num stearate); netal 20 oxides (such as titania, alumna,

tin oxisde, wandian & moiyulaxilgep rete hydd ophodix etk ircdduwahswidhereainland
fl uoropol yners. Anong these, preferred are silica fine particles, titania

fine partighgeaihy ' L htiani [ j Sh n v 10/ 001770PCl VJ
P2009/ 06143{)3 E%%’?gg&?‘pﬁg&s‘%lggleﬁ‘{]gﬁ?a‘ﬁtﬂirﬁgs’% }ﬁglvg\gegz %DK H 2000, I1DK

and Ro72, BOAF ARBOUNt (oa8” 362 TRE08N tAd k8185 (ST BROUELEE 85 5 Jhpan
AERCSIL Inc.). Exanmples of the titania fine particles include P-25
(produced $¥¢yupbdiagrosFrommdhe varwmoinhe fsraleso sz (moepeptBduced by
Titan Kogyo Ltd.); TAF-140 (produced by Fuji TitaniumIndustry Co., Ltd.);
and MT. 1500 e NWE-50dR, h & GR0B;) amdp MEehSIA Y A00 to 5,000, more
10 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).
15 It is preferable that the wax (¢) be dispersed in the
binder resin after being melt-kneaded together with a
modified wax (d) onto which vinyl polymer chains are
grafted, in absence of solvent and/or being heated,
dissolved and mixed in presence of an organic solvent (u).
20 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 (¢), so that the affinity between the surface of

the wax (¢) and the polyester resin (b1) is improved,
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10 produced by TAYCA CORPORATI ON). Exanpl es of the hydrophobized titanium
oxide fine particles include T-805 (produced by Japan AERCSIL Inc.);

STT- 30A - -S (both produced by Titan Kogyo Ltd. ) - - and
TAF- 1500$§g§l(%’{'gﬁ§duced by Fuji Titanium Industry 15 c:o"?",”ﬂL;t@@.‘”)ﬁ?'q -100S

and MT-100T (both produced by TAYCA CORPORATION); and IT-S (produced by
| SHI HARA SANSYObKAL BEAWEKD(¢) is more Whéftydrlgphobozpdraitkidcam o nde
particles, hydrophobized titania fine particles, and hydrophobi zed 20

alum na fi pglg%fuh?' £8s GR2THRY , ARLAL HE i@,yplégmﬁpé ita0e BYETPRAIA 15 1f | ne

particles surtface treatnent wth a silane coupling agent such as

met hyl trippthoxy silane, nmethyl triethoxy silane, octyl trirnethoxy silane
or the Iikg.ﬁe 3&%&6i6f%ﬁf¥#ﬂﬁtw/.a P2009/ 061436 Exanpl es of hydrophobi zi ng
agent include silane cou J[ng agents such as di al kyl -di hal oganat ed sil ane,
trial kyl hal ogendkkd widdiféedamiag (dPi Harogeratatt&iw Bieh whHaY hexaal kyl

di sil azane coupling agents; silylation 5agents, silane coupling agents

havi ng @ f hudyingler alkyin gaaepgrafyedi ¢ Aist anabe- basddfaoupli wasagéh; s,

al um num based coupling agents, silicone oils and varni shes. A silicone

of | - treat egnbaar gAN & Jd BE LU 4L US. hico 20l PRiYELADINL HSPFe oL |5

obt ai ned by treating an inorganic ne particle wth silicone oil, if

PRI T M PR SV R
As a viny! monomer constituting the vinyl polymer chains
of the wax (d), the same monomers as the above-mentioned

10 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 chaing may form a monopolymer or
copolymer structure.

15 The amount of wax components {including unreacted
wax components) in the modified wax (d) is preferably 0.5%
to 99.5%, more preferably 1% to 80&6,$tﬂ1:nore prefgrably
5% to 50%, aﬁd most preferably 10% to 30%. Also, from
the viewpoint of heat resistant-storable stability of the

20 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 2,000. When the Mn is within the
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15titanate, magnesiumtitartate, calciumtitanate, strontiumtitanate, iron
oxi de, copper oxide, zinc oxide, tin oxide, silica sand, clay, mca,

wol | ast o) ' m earth, chrom um oxi de, cerium oxi dl_rg | cot har ,

ant i nony (tr’??)l;gﬂlé@?&rragnesi um oxi de, zirconium oxi de, ba § Uﬁﬁ%ﬁ‘ﬁgm@gt e,

bari um car bonate, cal cium carbonate, silicon carbide, and silicon nitride,
Of these, sihigeaofido i flafi0dnt i loxi0dE) at ke o 4o btilvay 1y nerefdll échve

Exanpl es of the silicone oil include dixnethyl silicone oil, methyl phenyl
silicone adhffieht QF opkemyd nid 2020hQQ%H770verid P2009/ 061436 silicone oil
met hyl hydrogen silicone oil, alkyl-rnodified silicone oil,
fluorine-nodifieg,silicaone ojl  pojether,nodified silicone oil,

al cohol - modi f i edq‘shfcll i‘%@ﬁgﬁéﬂ ,W%t%i¢1 - ?‘fﬁ(ﬁ‘i Pi“eabéflllf‘%frmhb’i FXEBBLE: modi fi ed
silicone qil, 5epoxy-polyether-nodjfied silicone oil, pheno)-nodified
silicone YfﬁEbﬁﬁéxbpﬁnﬁ&ﬁFFéhe§ibPé@Wé oﬂ“}ﬂhéﬁcééﬂbﬂﬁﬁmiéﬂeHEsiIicone
oil, acryl or nethacryl-nodified silicone oil, and a-nethyl styrene-nodified

silicome disscl@Erkoaveragper ped nar gnpar gaalie cilanmieleof. thkuénergani c fine
particles is preferably 1 nmto 100 m|, and nore preferably 3 nmto 70 nut

When the aueragR) RbI REY aRd bi 6bPutHATRICH LD o23Rb heli d Al AnMinidhe
inorganic fine particles are enbedded in the toner, and the 16 function of

the inorg f:ine _paptl . S timgs. canno e suffigchentl i bited.
When it igs’r}:llglrt’gxggIl Pﬁa‘?lfél%%?%rﬁggﬁgunar*saglee%ﬁe‘gnatéllied;qr stioa 0c i age

beari ng nmenber, .may be .unevenly danmage i.th the organic fine particles. As
t he exterrf‘a‘Pgafc}b‘?%i"%/éﬁmé” Pﬂrﬂf{@a&ﬁrcwwlmrﬁdcbg REP&, 20 omyE et bi zed

inorganic fine particle can be used in conbination. In this case, the
aver age pa ieolcxidieanatibraoir fsiuedr g sphenizolydspehatcibay ed teent i Aygr ophobi zed
is preferably 1 nmto 100 nra, and nore preferably 5 nmto 70 nm It is
prefenabl edhal plehie Lidner t €PNty balt JlegskoMle 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
t5 starting materials of the modified wax (d) and is preferably
0.2% to 10%, and more preferably 0.5% to 5%.
As the peroxide pnlymgri_zation initiator, an
oil-soluble peroxide polymerization initiator, ‘a
water-soluble peroxide polymerization initiator, or the like
20 is used. Specific examples of these initiators are those
described above.
As a method of mixing the wax (¢) and the modified

wax (d), the following methods are exemplified: [1] the wax

(¢) and the modified wax (d) are melt-kneaded at a
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WO 2010/ 001770PC17. 1P2009/ 061-136 different types of inorganic fine
particles of which the average particle dianeter of prinmary particles that
have bee ydronhohi zed is 20 nmor smaller and at |east,

i nor gani E\”Bizﬁ[e"?@é%. cl e whose particle dianeter is 5 30tl (q{n,%{,}mmg(f
specific surface area of the inorganic fine particle determ ned by BET
met hod i s peefpeabliyr20highg it 6haG) th/ig. individual e lamgnpoofits he
external additive added to the toner is preferably 0.1% by mass to 5% by

mass, and mpfeH Whgf @é)aalryd Qt?e‘yof%dr’rpfesa t0a 3% Y arﬁsaméwaa gxt er nal
addltlve resin fine part| cles may al so be added Exanpl es thereof include

pol ystyrene_ obt ai pe soap-free emul sif] gatyi q pensi on
pol ymer i zatsluogtpmda g] é%e'?’%l 'hg*bBI §n*°ém-l]i (i ) g ‘lb}?{'/rﬁe#’%g& ’9& Ll:gcryl iC
acid ester or acryllc acid ester; polycondensates of silicone,
benzoguanaifing, Ligytish bor condlngkery skl Berjien, pﬁd’rt"lc’dﬂés obt ai ned from
thernosetting resins. Use of such resin fine particles in conbination nmakes
it possg bl erlyetaihhiarcid otthee char geapr ¢ ¢ iyl taftetchén28 gesvbtisngné¢dimem and to
reduce the amount of inversely charged toner, thereby reduci ng background

snear. They, (ytabyafdm% &3 Phl ek @awﬂ%&] ﬁd@eodatXO(éMrmﬂfels

preferably MESSs o 5% by nass nore preferably 0.1% by nass to

2% by mass 0/0017 OPC | NP200 1434 u od)
Y R ot Feldbd re ik Ty AanA s RBEH, BRehice)
such as kneadi ng. p Iverlzatlon met hod, pol ynerizatigon nethod, dISSO|UtI0n
suspensi on sedvREd, (14 d%‘br@;ﬁ@r‘&ﬁ&lmﬂ%ﬁrhﬁq’ad&’ 3 Aipeessipg dRyice.

di spersibility of the rel easing agent and col orant, productivity and broad
sel ect abi | Ay aolmetetiedi of diskpeadnpgtpalwen ¢ak hond tbtehoth@ifded wax

pol ynmeri zati on nmethod are preferably enployed. toln the

kneadi ng- pyulyerd 3ald eo1FeikRed r& oini (BSIRNERe following method is

The

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

15 these individual solutions and/or dispersion liquids are
mixed with each other.

It is preferred to add, as additives, into resin
particles (B), the wax (¢) and the modified wax (d) whose
vinyl polymer chains are grafted with the wax (c) along

20 with the resin (b), in terms that the heat-resistant storage
stability is further improved. The amount of the wax (¢)
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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toner materials are nelt kneaded, the resulting product is subjected to
pul verization and classification so as to produce toner base particles for
t he toner, . |t kneading, the toner materials are _m xed, 15 and the
resul ti né’v?ﬁ%}tﬂhpgwﬁ charged into a nelt-kneader so as tO'He"Wd{*neaded.
As the nelt-kneader, for exanple, a uniaxial- or biaxial-consecutive
kneader oraddbdt eblayipe: knealleart dsiing o 0t oMb in&ap e igrpligyed. For
exanpl e, KTK type biaxi al extruder manufactured by 20 KOBE STEEL., LTD.; a

TEM type bl ax4 r r AN y I\@ge—i el a

bi axi al e%% %%%ral? nu%‘qg%t B@%%?&FQEQ’P&&?%E%& XI g&%@ u%'clasr(%

manuf act ur,ed by | K TD.; and 0- kneader nuf act ured by BUSS are

pr ef er abl })%Srgé_ssl ng%% E’(ﬁ‘?ﬁ'Oo%gem‘ﬁffdggllﬁﬁlﬂW‘bPéf%ﬁrt t hat

t hese nelt kneagers be used under appropriate conditions where no breakage
of the nolwad &) emal msodifiad wanded) nespnebrrably Hp¥chli e sy, ot he

nel t-kneading tenperature is adjusted referring to the 5softening point of
t he bi nderlesasian dWisird e afehatipeadi ngy hREREr 86 W®%W $yMuedsHi gher than

t he softening point, extensive nolecul ar chain breakage occurs. Wen the
nel t - kneadi ng t egRef BkUHE s W&%&QY‘E{; &é‘@ﬂt%b‘ea tgning point, it may
result in poor dispersing, 1oln the pufverization, 'the kneaded product
obtained in the Iéneadilﬁﬂ S @ul verized. Specifically, in the pulverization,
it is pref P RATRI AR RSBV RAP RASLHRP provilt bt s 9émladh Ahed and
then finely pulverized. Preferred exanples of the pulverizing nethod

i ncl ude a 9% fxeenbat G3h 2wk dcha an Rivderl 62 Br aduote tilsy Ieode veakl iMe niatth a
collision plate in a jet stream a nmethod in which particles are nade

col |l i ded walk sadhoatidéredardteaweek haoh i e Wi €l 2l dneaskednpr oduct i s
pul verized in a gap between a nechanically rotating roller and a stirrer.

10 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
um or smaller when dispersed in a toner binder. The
montan wax generally means a montan wax purified from
15 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
20 of these waxes is that they can be moderately t_’iﬁely
dispersed in the toner binder resin of the present invention,

thereby making it possible to readily obtain a toner which

1s superior in anti-offset property, transferability and
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oln the classification, the pulverized product obtained in the
pul verization is classified so that the particles have predeterm ned

particle i terss The classification can be effected by hbQsd 1 ne
particl es‘%%ﬁ'é@i@)'oo1770P0114P2009/ 061436 using, for e?grlr{)l?g‘?’ygmlgf/cl one, a

decanter, or a centrifugal separator. When the pul verization and

cl assi fi catlivara lailét gonpl head, waree puhagr bzed sprdoddomnd srclmssi fi ed by an
5airflow centrifugal force to produce toner base particles having
predeterm pgd, P kipdg. di aneters. Subsequently, an external additive is
added to the toner base particles. The toner base and the external additive

o the toner base particl | nal . addi
Ul var | zed S0 ¢ hdbearbane GrRNELs SlAF Db DAL Aol R 1 1

At this tine, it is inportant that the external additive such as_ inorganic
particles of qasyantingalddytkspasne peledsiorfiag enke f 'ﬁl’-‘rﬁﬁ'yas‘?eéﬂ EH to the
toner base particles in order to ensure 15durability. As the
pol ymerg zaki ke omad hodx, dnye loé r darttgnaicodad 1 go lkabwm oet hadsstenchaas
di ssol uti on suspensi on net hod, suspension polynerization nethod, and
emul si ficapiqpeBgedat WwaxBhogol§RoRsy 0 vad, ad Bdage@ghed is
the form of a mixture.
The glass transition temperature (Tg) of the
releasing agent(s) used in the toﬁer of the present
16 invention is preferably 70°C to 90°C. When the Tg 1s
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 1nsufficient,
and when it is more than 20% by mass, the transferability

and durability of the resulting toner degrade.

(Colorant)

63



20 not particularly limted. The follow ng explains details of an exanple
of production nethod for a toner conposed of resin particles (C), as one

enbodi e oner of the present invention descripbe Q « VO
5020, 003 T BlubPBab o0 betuss As described above, 't‘h‘g""?@}{é‘s“éisrrposed
of resin particles (C) has such a structure that surfaces of resin

particles (B) ar@heoabédrinthused tn pEd ipod e f A)inGQH BioH RE Aokirst resin
(a) or a coating layer (1") containing the first resin (a). The toner can

be produc Q16 €, ¢ t fol.l oW S I the |ike.
(ry: A m%ﬁgl?:ﬁllmgﬁhgﬁlg%%eﬁg %{%\g%%ﬁ%&?§o?é¥%§?%& pf)alfP%rlcl es (A
containing a first resin,(a) and [a seco resi b an organi c sol vent
sol ution £3}e d’i“sf’ﬁ@?%’l’lbi \%%qui ' ld“’t'heggﬁf‘]m?ﬂ%é é%fng#‘fﬁe??loor’gﬁ’éhed to as
"(01)"), or [a precursor of the second resin (b) or an organic sol vent

sol ution dndiendaicopdogi dd ackquirdinhep epfie fher sintdk enltreferred to as
"(02)1 are m xed, so that (01) or (02) is dispersed in(W, to thereby

form ng, ipigiienagyenuwsalssk bbes € wd MWtalr 86 hp ok tdseldass GB)eleend ai ni ng
the second resin (b). In this case, the resin particles (A) or the coating

| ayer (1")oi@rﬁlﬂéa§EQ¥'{ﬁq£,Oeh%fqh{nﬁf%slacgkth@ﬁfﬁl@g&f‘,&%h%ﬁeﬁ@ at the

sane tinme as the granulation o e resin pa yi el'd an aqueous

di spersi o of 20t he .resi.n particles (O, followed by renpval of the
Subous. mRd P PBAIHS Han. RORrang B smq Bla kS oX dxide et hod 1
whi ch surfaces of resin particles (3) containing a resin Sb), whi ch has
been prepdYa@ dro) Sdkew & Hesmadallow A186at oty amdnG)(W) WO

2010/ 001770PC1/ 3 P2009/ 061436 containing a first resin (a), thereby
produci ng ¢ &dinni war Yedl ew, (Y& 1lokn irbinsogdde, lohe sGoghioth @agadiiompy be any
formsuch as liquid and solid; further, the resin particles (B) are coated

W th gy presyLseVeldow, f oz d iviedll o 4 SHRL (31%91159«.,81%%99&?&10?&"(@1&&') SO as
(a cles (B)

to be secured with the first résin ). The resin parti used may be
resin partyc r qduged, by enmul g fii cat kongaqgr.egat i th or
pul ver i oA SENPh d?ﬁo?f’%‘ye&u%iﬁll?% TREER VIR 26 Ao et hod i s
not parti cul ?HE}/ limted. For 10 ,instance, the foll ow ng nethods are
exenpl i fi &8R) o FRtmep ont A esldemsi(NCorlel Viilaan Fyasdr Selbew (26 anghrticl es
(B) or a dispersion of (B) in an aqueous dispersion liquid (W of
R), Tartrazine Lake, Quinoline Yellow Lake, Anthrazane
Yellow BGL, tsoindolinone 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 FR, Brilliant Carmine 6B, Pigment

Scarlet 8B, Bordeaux 5B, Toluidine Marocon, Permanent

Bordeaux F2K, Helio Bordeaux BL, Bordeaux 108, BON
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resin particles (A) containing the first resin (a); and a nethod of
spraying the resin particles (B) with a solution isliquid of (a) as a

coating agM hese nethods, the production nethod (Jdyi (g ably
enpl oyed. H()/iglﬁ(i is nore preferable that the resin pa[rctllj!c‘)?‘g)'s%?;c)g be

obtai ned by the follow ng production nethod, in terns that the resulting
resin partiMhesow [LigheleBEhNf M arpant Médiam siFresinenkehe aqueous
di spersion liquid (W of the resin particles (A) and (01) [the second resin

(b) or an ®WaAkGe sRLVEAL S H URIN AR08 10h RREYSI QN zlairquied I1dles eof | or
(02) [a precursor (b0) of the second resin (b) or an organi c sol vent

sol ution and/ or. dispersi gngl iAW d. hagt:{(@l)jyor WO

2010/ 00177%%5@%%%/%%@4@6 ?HE&%’E%??@&%@O i ?’t%gtj&adq’ueous di spersion
liquid (W, to formresin particles (B) containing the secand resin (b),
the resin [Shrinarssdpne Rl e aenlomi dosh, BRITAAT 3605 GRBAETs dsi n
particles (B), whereby preventing nutual coal escence 5 of the resin
particles @G tahingakedgeakeidihfsalt,t Liadre tRedrBsi BrpHiningl Eara@ineo split
up under application of high shearing force. Wth this, the particle

di ameters ofpt e itesd Mt @Akt es 48) CRY¥Y IVOrnAl¢onstROh2yaine, naking
it possible to enhance the uniformty of their particle 10di aneters.

Therefore, the resin particl p h HOf . e
fol 1 ovi ng SHAPES B BoapeicEFatifle POT PRI MBI vl SEMMEER] |
be split up by shearing force lied at {enperatures n di gspersed; the
particles dreXHameyt d?ggam&fﬁﬁd/wr%mi%ﬁ ??\aﬂfﬁ@er‘?\ﬂiﬁ%ﬁ AR & articl es

are hardly dissolved in the resin (b) or an organic solvent solution and/or
di spersi on Inidpm thtberedfrilbraibd raage Xir Heneidihe Pasimg¢ ¥, or an
organi ¢ sol vent solution and/or dispersion liquid thereof]. In the

neanti pg, Yhel£RtREaAl BEIERSHHD AaMe FH, 2O @M bilad, | @yel ko hnor gani ¢
m neral, which are toner conponents, are incorporated into the resin

parts ol o S TAERGEPISy 0050, TPRIAH. e ek gt Bl nese
charge Contﬂe?lli!ai, r}ge%g?'nftrenéa%’}?ghalocyanine Blue, Phthalocyanine
Blue, Fast Sky Blue, Indanthrene Blue (RS and BC), Indigo,
ultramarine, Prussian blue, Anthraquinone Blue, partially
15 chlorinated pigments of alkali blue and phthalocyanine
blue; Fast Viclet 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
20 Gold, Acid Green Lake, Malachite Green Lake,

phthalocyanine green, anthraguinone green, titanium

oxide, zinc oxide, lithopone, and mixtures thereof.

65



WO 2010/ 001770PCT/ JP2009/ 061434 incorporated in the resin particles (B) or
external |y added thereinto. Wien the charge controlling agent is

i ncorpor%’?qmt”{&gﬁeﬂ, nto, it is dispersed in the soluti O?‘E‘%’*&‘g@?{“&mgn t he

charge control agent is externally added 5t hereto, 1y
added after formation of the resin particles (C). Fromthe perspective of
reduci ng the eff &dte afmoegitnopattid cloderaAt behngidiedsph vdtk aomelited in
wat er or a solvent used in dispersion treatnment, it is preferable to lo

suitably agjaedrd By nzogeaqttl Bgem@@tmam% aawsve&u,aaﬁs%a'y&ﬁ'@ L 9peof sp

val ue, cal cul ated based on t met hod destribed 7 n "Pol'ymer Engi neering and

Sci ence, F V1974 Vol 14, No, -147:154) . th Tinity,
w0l ecul ar BET Rty 1 £ 4st8chy: B 5 Yot R PARAS(HE FHaS-of [ stne resin ().

The nunber average nol ecul ar wei g{ht of the resin (a) (measured by GCel

Per meat i on Chr onathsycapaya nkersp AbbR dilre docss bhapve siderevk avedlas " m")

is preferably 100 to 5,000,000, still nore preferably 200 to 205, 000, 000,
and pasti cht ardyd prefenabkye bBAtth 5D0a0NAd bhecombvialiteg iwiphieferably 7 to
18, and nore preferably 8 to 14; the nelting point of the resin (a)

(measur ed fwsiBSC a6s daSChihad 2ReXeh ¢ HY & 58 /lbX é@&lg whit%hgr, and still
nore preferably 80C to 200C. WO 2010/ 001770Per/J P2009/06 143 The

gl ass trangi.t.]j t ergture (T f theresin.(lat%, fr.om t he.perse. pective
of “part1 oD A SFLATICA UL R e b e f P Y r e RTe P AR ey

heat resi stantb-,storage stability, and antj-stress property of the 5 resin
particl es {9 bindey Eparnpiip the pseseod inpeatpprideapribed@beveooc, and
particularly preferably 52C to 75C. Wen the Tg is |ower than a tenperature
enpl oyed when t h€haguessterkatohdéspebsi ot & snpdebarmdxinlge aefd ect of
prevnting coal escence and cl eavage is reduced,

10 kneading the resin for masterbatch 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 1s 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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io resulting in a reduction of effect of enhancing the particle size
uniformty. The Tg of the resin particles (A containing the resin (a) and

Tg of th ' ayer (P) containing the resin (a) is,pc@p260986
reason, g‘r"g’?@’ﬁ‘g@w’zoc to 200C, nore preferably 30C to i.(dgf&:?(yuaﬁ(dﬁ%m
particularly preferably 40C to 85C. Note that in the present invention, Tg
i s a val ueddepensingdnfaohithes DSE awas wveoendliort it oev toddt mrilhwasur enent
(when it is inpossible to measure Tg by DSC) as descri bed above. The resin

(a) is, asyfeshided gbeverapeyaséed from 20 conventionally known resins,
however, when the glass transition tenperature (Tg) of the resin (a) is

adj usted, it can easi | dj ed I C . i.ght of the
resin (a) and/or ﬁﬁﬁp@&?%{gﬁ Jb#j%kgngﬁ%?f%@ggﬁgtﬁpggﬁ%%%eﬁrr&l rTg(a). The
nmol ecul ar wei ght of the WO 2010/001770PClI7J P2009/ 061436 resin (a) (the
greater th8.ho?eEbs 1y ierght to tab bagimeb vt A $ R HSeRdR liPel D Yifay be
adj usted by a known nethod, for exanple, when the resin (a) is polynerized
by successbyemr®astdfonhel bkedpel yeermthane rsin and pol yester 5 resin,
adjustnent of the addition rate of the nononmer used is exenplified. Wen

the resin (a) is {Ro|yYRId%ee el tBRAI PhbCACsiPuséd KR WiRY resin,
adj usti ment of the anount of polynerization initiator and chain transfer

agent, and_adj ustyrent f reaction,te ratyre a reacti.qn
toconcentrQ?%ﬁ{?rg?écﬁxgﬁp‘h%’%ﬂ“?gﬁlﬁ nﬁzleaégggﬁsggitggae%scilgnvFilaﬁi d (W of
the resin particles (A]z;, anong fromthﬁ fter-mentioned organic sol vents
(u) except branendPerm g RO HY gatr dessl andtt e calgra ah O it ispagecshe,

nmet hyl et hyl ketone, etc.) may be is contained. The type and t he anount of
t he organi Meok verd fda bbby, ushd e d hislwoedas? Onopll B/ gr & theasi. | y
determ ned, as long as it does not cause aggregation of resin particles

(A), does wohed sAQ! ¥8:1865hDuRal hed 5 thnaRd AQESOWYgpteeent granul ation
of resin particles (A,
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,
15 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
20 pigment dispersant 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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20 preferred is an organic solvent that will not remain in resin particles
(C) after dried when it is used with water in an anmount of 40% by mass or

| ess. ] E%%JQ%JMI TTMP2000/ 061. 136 Use of t hsﬂgfﬁ%@/‘ffﬁ%ﬁi n the

aqueous dispersion liquid (W of resin particles (A is larly
limted, however, the followng nethods [1.1 to [8] are exemplified: [1] in

the case of vinylThkegigmanethedersawt ¢& or fenertely ngivs@dms@ starting
mat erial and pol yneri zed by a pol ynerization reaction such as suspensi on

pol ymer i zag ioiy ng a4 9. 1bsay fhg_al%%' yge é%aghrgﬂxaéﬁ% ALY BB A2hk G OF

di spersion polynerization to directly pro e an aquous dispersion |iquid

f [ ticl Air i inth f I diti d ti
Cesin. SUCRPRSHET yeat BN ha T RER §oum et DAt App LETSBE (monomer |

ol igomer, etc.) or its organic solvent solution and/or dispersion liquidis
di spersed flhSRAragnéois leeditimn @ hdcbysargss,i hhehpipreseht of a proper

di spersant, and is then heated, and a curing agent is added thereto for
curing,s t odideeebib idi bfuea yab caguaeutn s fieisnen oW hesi phpaidixings (A);

[3] in the case of po.lyaddition or condensation resin, such as pol yester

resin, a mphiodnicn W $h A APPIOR b3t £ £L0Y! ShEI Shalsedintplyed (e

precursor (nononer, oligoner, 20etc.) or 1ts organic solvent” sol ution
and/ or dispersion liquid (which is preferably .in the formof a liquid, and
may be |iq€?%|?l@d‘%§%ﬁ’eedi ﬁ’hﬁy drar adcort Lo ntieh imidivoe emul i fied by
enul sification, of phase reversal, and then a curing agent or the like is
added ther%@Bﬁlﬁbﬂihereby WO 2010/ 001770PCI MP2009/ 061436

(Magnetic material)

10 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

15 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 copper, lead, magnesium, tin, zine,
antimony, beryllium, bismuth, cadmium, calcium,

20 manganese, selenium, titanium, tungsten, and vanadium;
and (3) mixtures thereof.

opecific examples of the magnetic material include
FesO4, v Fez03, ZnFea0 4, YaFez012, CdFes0 4,Gd3Fe;0,3,

CuFez0 4, PbFe 20, NiFea04, NdFe20, BaFe12019, MgFe 04,
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produce an aqueous dispersion of resin particles (A); [41 a nethod in which
a resin which has been prelimnarily prepared by a pol ynerization reaction
(any of aa,q)izt"i"%]”pﬁl yneri zation, ring-opening polyneri zqiéirl(p@,m@%g,ﬁgpdi tion,
5 addi ti on ‘condensati on, pol ycondensation nmay be enpl oyed. The sanme applies
to the polynerization reaction desribed hereinafter.) is pulverized using a
nmechani cal IM nrfde s0i anLinyeOar ijretn piorw dype cobialdr pperde £ .0Rhshvad cilye 1
classification to obtain resin particles, and then dispersed in water in
the io preseiwdedd ammany eRhibaletidi aRefSaMls Dy ie WEEh @lomwsior whi ch
has been prelimmnarily prepared by a polynerization reaction is dissolved
in an organic 0. pre , L. It e resin solution
is sprayedl ocgg'i%fﬁnéﬁeos?h p‘{'glﬁ?ggeéﬁaggd%?hgnb?&edgggi(;nlhparti cles is

di spersed in 15 water in a:;]‘ apprqopriate di spersant; [6] a nethod in which a
resin whi cKeE&8SBEBRT bF @N1Miendm V"b’i%a‘?%ﬂqwoéléﬁfymri zation reaction is
di ssolved in an organic solvent to prepare a resin solution, a poor solvent
is addesl to the rHsia skiapiomsibleat o asim mbigate asitbeernprde s mfnarily 20
prepared by a polynerization reaction is heated and dissolved in an organic

sol vent topheRAlte, MBSighSRlive] Parrand dfte £88hNcoAkHILOAE S cooled to
precipitate resin particles, subsequently, the organic solvent is renoved

to yield resi ,i e i n..parti. > di gpersed WO

2010/ 00177%@?@%%0@%%&&%%%3\/\% g? prl; ?ﬂé‘ltgirrge}eﬁggr%fﬁgn appropriate

di spersant; [71 a nethod a resin which has been prelimnarily. prepared by a
pol yner i zath BAmRIRS iﬂgﬁq}% itLarh Db VBE DAL aﬂﬁe@owgﬁ{a?cyllgfléﬁa}:e a
resin solution, the resin solution is dispersed 5 in an aqueous nediumin

t he presende gfllan map broapm ,ate ginspensania, ! vananure, eideeire, sol vent s
removed fromthe resulting product by heating or depressurization; and [ 8]

a methpg apiessé phwiive) pasnPegiul ekirtdaiihy, RigPanaduly @aleelypri zation
reaction i$ dissolved in an organic solvent ioto prepare a resin solution,

© dissolved ih an organic solvent ioto | a uti o
added to 1 e HifnliPeg SERaE0mY (o RTR B ATEHHGY, Eg0aME P11 ©

fication. In the nmethods [1] to descri bed_abave, as .t
nickel, copper, [zi;ac, argg]gaflsium. Pre erre?i d1pteerent

types of elements are selected from magnesium, aluminum,
silicon, phosphorous, and zirconium., The different i‘.ypes

15 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_()_xid‘e or a hydroxide on a surface of
an iron oxide, however, is preferably contained in an iron
oxide.

20 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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15 enmul sifier or dispersant to be used in conbination, a conventionally
known surfactant (s), a water-soluble polyner (t) or the |ike can be used.

As an ai %?%mfﬂn Lg£mul sification or dispersion treat neﬁ(oﬂgf}f@)rﬂgz%c

solvent (u), a plasticizer (V) or the |like can be addi

20Exanpl es of the surfactant (s) include an anionic surfactant (s-1), a
cationi ¢ shefpceargitied<2) o mnhanphetfarcico funhaetetrit Har8)clandadtapni oni c
surfactant (s-4) are exenplified. The surfactant (s) may be a m xture of

two or norgrgiffcdli 8RL of WRRS rﬁ’&lg%lértfié%ﬁﬂﬁcle%pﬁ?iEh%j@é@ﬁﬁ’éei?o P _
2010/ 001770PCM P2009/ 061436 of the surfactant {s) afe thoSe described in

ur act ant 205At AR, B bGNs WRIOF RSE soohFD ad e o REEAS o BP0

acid or its SSait, sulfate salt, salt of carboxynaethyl ated product,

sul foni ¢ atifdsaaf tthqtfdhhoni c acid salt, or the like is used. As the
carboxylic acid or its salt, a saturated or unsaturated fatty acid having 8
to 22 carbon at offthoramtosishlof the e gsetic Exatpr sl userdat i ncl ude capric
acid, tolauric acid, nyristic acid, palmtic acid, stearic acid, arachidic

aci d, behe?}gf@ﬁiﬂly ol ®igG @AW By i eh 2 @gifh r 800 ¢ kfh 89! Gind dgbde and
m xtures of higher fatty acids obtai ned by saponification of coconut oil,

P boxyl | o FELcrablf B SRl Bliny. 81462000 a0 LTI PR el ©
ammoni um sal t s 1}3}13 ernary anmon)] UH‘I salts and al kanol am ne salts (such as
monoet hanot %kt s b ﬁ%?ﬁﬁrﬂj‘{ ipgi henggrreahy. « 1T BEhBAGRA/ITNe salt) of

these carboxylic acids.
average particle diameter of these magnetic materials is

10 preferably 0.1 pm 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

16 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

20 emu/g to 20 emu/g.

The magnetic material can also be used as a
colorant.

(Charge controlling agent)
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20As 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 at igher al kyl ether sulfate ester salts ( . salts
of EO or \%@m{@ % naol adducts of aliphatic al cohols E’gw n%‘ﬁn%ﬁ%

carbon W) 2010/001770PClI' M P2009/061. 136 atons), sulfated oils (which are
obt ai ned by direcThe sahfat oﬁqlnam(memhsmrat@m oiftiomaligat ur at ed wax
having 12 to 50 carbon atons so as to be neutralized), persulfated fatty

aci d est er go(nH iGls ar e helitadl Re tb1disk 4 aknng(U0R) Wahed daidyy.aci d
(having 6 to 40 carbon atoms) of | ower al cohol (having carbon atons 1 to 8)

ester so as to b SNEN i i ch are obtai ned by
sul fating ol efin aV| ng @h?gg ggF n% %ﬂ;s%eslgglcy( }Aﬁc exanpl es t her eof

i nclude sodi um salts, ssiumt aI ts, {ﬂg{gﬁ salts, anmmoni ug1 sal ts,

quat er nar y COTEHP G B3 ]c}é AWA EAY B4 rfi e $8E(8EER tsCABNBEL hanol ani ne
salt, dinethanolam ne salt, and triethanolam ne salt) of these carboxylic
aci ds. Exanpied. of Exlaan bl gherhat eofdh duidead gestsenesdyesar e 150ct yl

al cohol sulfate ester salts, decyl alcohol sulfate ester salts, |auryl

al cohol 5U|cfhﬁtcﬁn%stéht%€ihtmg %i@ﬂil"mﬂh?@hw dyulsf, ahe 1ebtddr 5allﬂs sul fate
ester salts of al cohols e.g. ALFOL 121 produced by CONDEA) synt heS| zed by

using a Zi < la%Q%kP GSreQ:
DOBANOL 23%%233 andbi‘%¥I§ DI A J&ﬁgﬁ? éﬁf%g K ro ucﬂslg'ril by M tsubl shi
Petrochem cal ; TRI DECANO_ oduced b%g Uﬁﬁa Y and Cg 1213,
1215 and 14MALSFBAGTeA T AB SLEh SlE o Ee? BERPRAIZES by the
oxo process, etc. WD 2010/001770Pahl P2009/ 061436

quaternary ammonium salt), alkylamides, single body of

10 phosphorus or compound thereof, single body of tungsten
or compound thereof, fluorochemical surfactants, salicylic
acid metal salts, and metal salts of salicylic acxd
derivative. Specific examples thereof include BONTRON
03 of nigrosine dye, BONTRON P-51 of ternary ammonium

16 salt, BONTRON S$-34 of metal-containing azo dye, E-82 of
oxy naphthoatie 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

20 (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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Speci fic exanples of the higher alkyl ether sulfate ester salts are |auryl
al cohol -EO (2 noles) adduct sulfate ester salts and octyl al cohol-EO (3

nol es) a s%?'{'ﬁ’”“?t’@te ester salts, etc. Exanples of thepél:ﬂg%g@z@&%%l are

salts of I'des of castor oil, peanut oil, olive oil] il, beef
tallow, nutton tallow and the |ike. Specific exanples of the sulfated fatty

aci d esterofbersal c® oplexl fotedu ot dbbiyyNIHRAN OWRLIMciqwppee and the
| i ke. Specific exanples of the sulfated olefin are TEEPOL (produced by

Chere) moy phPRalBEYKSrine, pexPPebBS AR 2. Hd SRED VALY pB REQTLS! S,

there may be used salts of" carboxyfe ated protucts o atic al cohols

(C 8-16) carhon atons,,and salts of carboxynethylated .products of aliphatic
S conol (G aa05Rs PR LAt CoBtp ¥t TO W B RRIPSAL Brou spect {1 c
exanpl es of the salts of carboxynethylated products of aliphatic al cohols
are car boxgmek s ateldosscygrandohorr Bosvlirgsanp, waaberypayhyl ated | auryl

al cohol sodium salt, carboxynethyl ated DOBANOL 23 sodiumsalt, 20

car boxgnetdwlmbed ulkl OEGANOLt kodiikm.sal t, etc. Speci fic exanpl es of
the salts of carboxynethyl ated products of aliphatic alcohol EO (1 to 10

| dduct | | ¢ql . , t
o um cal &, car bawwetiy] S ed Taaroratcohe 80 PE® 06 3016 RRE opcT
P2009/ 061436yl dduct, sodi It ,and carb hylated trid | - EO
(5 ol es) CAMMGR LB BRPeh Rocd FaRBor b e W R I BT R a0 £ 0 Ther o

may be used al kyl benzene sul fonic acid salts, alkylnaphthal ene 5su] fonic
aci d sal t 3t Bydedereeined depdndliast om d4le §ype of binder resin and

the presence or absence of additives used in accordance

10 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

16  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

20 degradation in image density. Each of these charge
controlling agents may be dissolved and/or dispersed after
being melt-kneaded along with the masterbatech and resin,
or may be directly added in an organic solvent when

dispersed. Alternatively, the charge controlling agent
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cc-olefin sulfonic acid salts and Igepon T type, and sulfonic acid salts of
ot her aromatic ring.containing conpounds. Exanpl es of the al kyl benzene

sul foni c ggi i nclude sodiumsalts of dodecyl benz hokL s aci d.
Specific ‘géazﬁrwﬁ@y@f t he al kyl napht hal ene sul foni ¢ aci d%ng"?gi()a’?@4§odi um

dodecyl napht hal ene sul fonate and the |ike. Specific exanples of the
sul f osucci miwxy dré o odii dsfierd sal ttdh easa rdiac2-sep Bylidoesy b se6 frostbicilpat e sodi um
salt and the like. Specific exanples of the sulfonic acid 15 salts of

aromatic rjpgs CYUA AF AP SRPPYRESt3he rMPAGe Phrdickid.fonates of al kyl ated
di phenyl ether, "styrenated phenol sulfonate and the |ike. As the

phosphat e ester IS@JJ Toﬁ%%pgéeasﬁ%ic%&%@g%%poaEgﬂt%hgét&&%em hi gher al cohol

EO adduct, and t es®o hi'gher al cohol

phosphate ester salts are djsodiuin naonol auryl al cohol hat e sodi um
di l auryl phéspRabases: éY@SpLi?Pﬁ@%%ﬂ%“BfXEHZIC%%%% P8

11,1 P2009/ 061436 phosphate esters of higher al cohol EO adduct are di sodi um
ol eyl al cotbP-BJ) Nich 4Bt 6P 7adductl phesphbyes @rel extwemyliéied. As the
cationic surfactant (s-2), there may be used quaternary ammonium salt type

surfactant g ARG 13% PRe®edl itn dMitEe U aBldlkSYe Thewagat@rmas y 0@0¥pNi um
salt type surfacCtants can be obtained by a reaction of a tertiary am ne

ot hy! bronfat, BT SREbF b T ReEy ot ad CGan" SA 4T LBt "as
ol ude. | abieyt 6 (et hyie rontar dBAGHE dCto Witddeytch + LR o am
chl oride, dioctyldinethyl anmonium brodie, stearyltrinmethyl amoni um
bromi de, | BargiledV ineldiy Bbedizl 4 2&Hdhi, uth LhBersiideV {tbniz 210k 66 Lir 4515dH. or i de) |
cetyl pyridini um chl ori de,
10 C.I. Basic Violet 14 (C.I. 42510}, C.I. Basic Blue 1 (C.I.
- 42025), C.1. Basic Blue 3 (C.I. 51005), C.1. Basic Blue 5
(C.I. 42140), C.I. Basic Blue 7 (C.I. 42595), C.1. Basic Blue
9 (C.I. 52015), C.I. Basic Blue 24 (C.I. 52030), C.I. Basic
Blue 25 (C.1. 52025), C.I. Basic Blue 26 (C.I. 44045), C.1,
15 Basic Green 1 (C.I. 42040), C.I. Basic Green 4 (C.I. 42000)
and lake pigments of these basic dyes; C.I. Selvent Black 8
(C.1. 26150), quaternary ammonium salts such as benz.oyl
methyl hexadecyl ammonium chloride and decyl trimethyl
chloride, or dialkyl tin compounds such as dibutyl or
20 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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pol yoxyet hyl enetri net hyl ammoni um chl ori de, and stearam de
et hyl di et kt yl met hyl amoni um net hosul fate. The am ne salt-type surfactants

can be O%@'ZE'@%?FMU neutralization of a primary to tertl}?‘g%{”&“"é@ﬂ#ﬁth an 20

i norgani c acl hydrochloric acid, nitric acid

hydri odi ¢ acid, phosphoric acid and perchlorlc acid) or an organic acid
(e.g. acet I‘mtddbdj:i(ﬁnrlﬁrm.atleOd)ﬁﬂ,i £3a2178,908,adui-6 38C1 dang uconi c acid,
adi pic acid, alkyl phosphoric acid having 2 to 24 carbon atons, malic acid

and citri o450 d47andm 902 POAM PRLIAORGHDN 102009/ 061488 ey ke Speci fic

exanples of the primary am ne salt type surtact ants in¢l ude inorganic acid
salts or o C..ac al i.phati c her neshvmgSto 40
carbon at 0%«21%('}51 d&%%és%? Ié"rﬁqr’lgsa('sﬁi;hdégl?&g léﬁi" earyl ani ne,

cetyl am ne, i’c‘i beef .tall ow am ne, rosin am ne, and the | i ke), and higher
fatty aci d8ap ichagidgpndt icrx haxpbic acotedesertbed ist dananased, and
oleic acid), and salts of |ower am nes having 2 to 6 carbon atons. Exarrpl es

of the ssecBmﬂaln)t Bmilrlé caakdnt Mpe .t HSud 2aSt2antn d rﬁﬂtﬁmﬁn@tﬂ&‘ﬁix‘mt&ﬁi d salts
or organic aci d salts of aliphatic am de EO adduct having 4 to 40 carbon

atons. Exaggpp O%hfthﬁlb‘éﬁfta'tﬁwe YR e 25t %ﬂg{’&xl§9rﬂtﬂQ§ﬁrﬁ£}1‘t@C| ude

allphatlc amnes aving 4 to 40 carbon ato triethyla

et hyl di et e, t et r anet hyl et hyl ene amn Eel (2
nol es or ﬂé‘her &5 84 tal%ﬁ‘(ﬁ @Lb%tca’il?%ﬁﬁtﬁlgylg é‘ %9‘1’9046)“%) alicyclic
am nes havi 6 to 4Q carhon atons (e.g. N nethyl pyI i di ne,

N i net hyl pyfbeadiafee - ?r% h%%&a‘ﬂaétshw &feitar rolay kangysnetbRsri ne, and
201, 8- di azabi cycl o(5, 4, 0) - 7-undecene), nitrogen-containing heterocyclic
aromati c aiae hbﬂ/d:hg:cﬁndms,%hmmgmmomtmmﬂling agents which impede

10 obtaining intended toner color should 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

15 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 galts
(such as zinc stearate and aluminum stearate); metal

z0 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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(e.g. 4-dinaethyl aininopylidine, N-nethyliinidazole, and 4,4'-pyridyl), and
inorganic acid salts or organic acid salts WD 2010/ 001770PClI MP2009/ 061436

of terti My’l rreﬂ/Rﬁ%"SUCh as triethanol arni ne tri onost ear a},t(q,,,",g‘?)qmﬁﬁ@r ar ai de

et hyl di et et hanol am ne. As the anphoteric surfactant (s-3),
there may be used a carboxylic acid type anphoteric surfactant, a 5Ssulfuric
acid ester salt tRpenappéstef tbhessifiaat Sme pastidlesi EnabmdesHIHKt Ybe
anphoteric surfactant and a phosphoric acid ester salt type anphoteric

surfactant g cangl tmﬁlﬂeoo‘@/-i her D& Bpaplioe Reirg vaabt , tyRa HDEOteric io
surfactant, there may be used an am no acid type arrphot eric surfactant, a

betaine ty r t a p hoteric
sur f act ant E?%\gggt ﬁ%ﬁI Pﬂ-g&]‘}l\%&grﬁgon§§%éla%}ype%gn%ﬁ{o4 g??tgééﬁlrlg ‘ant has an
am no grou and a car boxyl roup in its nplec For , exa , conpounds
repr esent es{ 08B OfodhaPg . (B3 Oar. ea&@elﬁﬁré é& fEiQ'OdNFiEEp%&-lZ)n -

COd nmMener al Fo ula (2) In General Formula (2), Rrepresents a
nonoval gnt Jhyta ncABIO SFbumc.n. i sEara mptlegepfdfhd totamanfmm an integer 20
of 1 or 2; and Mrepresents a hydrogen ion, an alkali netal ion, an alkali

earth met a'pdﬁ:@cl@@ 1%@1‘&@@'13% '(?ﬁ':ocﬁ!i‘cé‘m pe &@b'&%AER@BHﬂQh@”ﬁ ne
cation, etc. | es of thé anphoteric surfactant represented by

Conea o2 b6 ok o ) BN 9 i Yoo
Ltd.); TA¥-140 (produced by Fujr Titanium Industry Co.,
Ltd.); and MT-150W, MT-500B, MT-600B, and MT-150A (all

10 produced by TAYCA CORPORATION). Examples of the
hydrophobized titanium oxide fine particles include T-805

(produced by Japan ARROSIL Inc.); STT-30A and

STT-655-5 (both produced by Titan Kogyo Ltd.}; TAF-500T
and TAF-1500T (both produced by Fuji Titanium Industry

15  Co., Ltd.); MT-1008 and MT-100T (both produced by TAYCA
CORPORATION): and IT-S (produced by ISHIHARA
SANGYO KAISHA LTD.).

The hydrophoebized 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.

75



acid type anphoteric surfactants (sodi um stearyl am nopropi onate, sodi um

| auryl am nopropionate, etc.); and al kyl (04 - C24) am noacetic acid type
anphot eri , nts (sodiumlaurylarainoacetate, etc. ) 5A betaine type
anphot er i\gogﬁlﬁ}&gg’%gnt has a quaternary ammniumsalt ty ‘)e”&lgf'ﬁ“’é‘l‘fi“b“’porti on
and a carboxylic acid type anionic portion in its nolecule. Exanples
thereof are al kylEX&mpldMoX Wi arephdbeliaine desi €anviude silane

di t net hyl am noacet ate betai ne, |auryl dimethyl 1 n am noacetate betai ne,

etc.), am N i ) ) { nyt; il fatty acid
anxi dopr op€ “EE%‘SF@?G@??_?‘?C% T&gl{f{)‘b%?}gpgﬁ&)aal%gaaﬁg%g?aa%hla& ydr oxyal kyl
(06 - 040), bet,ai nes (.l auryl. dihydroxy eth befaine, etc.) An imdazoline
type ar nph’b’fléﬁrlﬁ‘e"’r]sﬁraflﬂgfﬂé%}taréi#gai’@’c%tlf%LityéérngBN“n‘%ﬁﬁi r‘ﬁjT‘éﬁei:m dazol i ne
ring and a carboxylic acid t_i/t&e anionic portion in its nolecule. For

exanpl e, 2auddbeyiadN ek dogikathyk- b hpdrogyeghnltsi rdidpkationum betaine is
exenplified. Exanples of other anphoteric surfactants are 20 glycine type

at aphotser i agsutbaciidnhe sualplas gsodiew s Auvavlg @l Yoaseidsodinym | auryl
di am noet hyl gl ycine, |auryldiarninoethyl glycine hydrochloride, and

di octyl di kpeethyl .. gk ygi r. |.gfi.de: I [ aj ne type anphoteric
surf act anf‘és]fgggﬁ &;%lg’ﬂ%é{;%%?g%%?%%é% fgg%%&/%g‘?ﬁ%géé]

pent adecyl syl f ot auri&e, i&ll\fon .e type a{apholt.eri c surfactants, and
phosphat e *Etjj"b@lé}*}b‘?i’o G SOMRIEPPE e NS, STRRO OB R BRI ¢ surfact ant
(s-4), there may be used AO adduct type nonionic surfactants, and

pol yhydri'cv%rall%bﬁéb type nonionic surfactants. The AO adduct type nonionic
surfactant can be obtained by directly adding AO (having 2 to 20 carbon

atons) to higher Aakthikolnse lbalitng o et i 40 rearbon fah OnFa r fidkefs fakby acids
having 8 to 40 carbon atons, al kyl am nes having 8 to 40 carbon atons, to

oy ol Doty ap! ool sueyghucal ot ses v 0 g oL Yoo
obtained by eaclifa LU Ll LA ¢ S0 DLghey fathy act ds.
application of heat,
Examples of the inorganic fine particle include
particles of silica, alumina, titanium oxide, barium
15 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, colca‘char, antimony
trioxide, magnesium oxide, zirconium oxide, barium
20 sulfate, barium carbonate, calcium carbonate, silicon
carbide, and silicon nitride, Of these, silica and titanium
dioxide are particularly preferred.

Examples of the silicone o1l include dimethyl

silicone oil, methylphenyl silicone oil, chlorophenyl
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As the AO for exanple, EO, PO and BO are i & exenplified. Anong these,
preferred are EO, and random or bl ock adducts of EO and PO The AO addition

nunber of | |.5,preferably 10 nmoles to 50 nmoles, and it bLSdhSQie
pr ef erre&vgﬁgﬁ’ﬁ’%ﬁ%}to 100% of these AO adducts be EO adcliE'té{"'lsJ.ﬁm%(ﬁgMan AO

addition type nonionic surfactant, the follow ng are exenplified:
oxyal kyl engildkkyle @ﬁh,ehﬁe(lk\lrhﬂefdﬁbg@&r Boh catron® 1df adldil enedifietdo 24;
Nunber of carbon atons of alkyl: 8 to 40) (e.g. octylal cohol EO (20 nol es)

adduct, la l, .al.cabpl 20, ml_es)e: : e | WD 2010/ 001770PCTAI
P2009/ 0614%EMSPggthRE‘éﬁ?‘ié’z‘Qn%{%??ﬁgé%g?um'5?§>t9| ¥ conol EO (5 nol es)

adduct, and lauryl alcohpl. EO (,L0 noles)/P 0 .,mol es)..block,.adduct, etc.)
pol yoxyal kPP ﬁ%tﬁﬁﬁﬁﬁ’ro‘i]%\ft‘fgg aiﬁ&ﬂé’sﬂ é’rli’ @ﬂlﬁ%@rl 81‘0‘% Bn S G S

al kylerte: 2 to 24; SNunber of carbon atons of higher fatty acid: 8 to 40)
(e.g. steanil, moiigEo edofimd es)icamacil, leaoyy  medifred adinppesytladduct ,
etc.); polyoxyal kyl ene pol yhydric al cohol higher fatty acid esters (Nunber
of carhpn ahess -ghlgkkhanes odifie R4i1Noweroidf whaeshon - aicdiiefl pol yhydric
10 al cohol: 3 to 40; Nunber of carbon atonms of higher fatty acid: 8 to 40)

(e.g. dilayfy. i d:es f. A0 I - O -pol ymeri zati on degr ee:
20), diol e%glg:llgglﬁ géﬁe%%g?’%@l %‘?gy 1322% %)gfé (({)12)[ ynmerization degree:
20) ; pol yoxyal kyl ene al kyl pherxyl et her Nunber of carbon is atons of

o kyt Bne B ks It Np el B8 i b Renp b F VRIS - B 0 40) (o 6.

nonyl phenol EO (4 nol es) adduct, nonyl phenol EO (8 noles)/P0 (20 nol es)
bl ock adduntetheeyybtrandifEol (didigpnesyiladgangt - bi sphenol A-EO0 (10 nol es)

adduct, styreitated phenol BO (20 nol es) adduct, 20 etc.); polyoxyal kyl ene

al kyl am nogenerisy [NUhen o ofn cabirfhed ailaos nef oal kyl ene: 2 to 24; Number of
carbon atons of alkyl: 8 to 40) (e.g. laurylam ne EO (10 nol es) adduct,

L 0, P TR R iR taldud cur ahanol e
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

15 function of the inorganic fine particles sometimes cannot
he sufficiently exhibited. When it is larger than 100 nm,
the surface of an electrostatic image bearing member may
be unevenly damaged with the organic fine particlés. Ag
the external additive, an inorganic fine particle and a

20 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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WO 2010/ 001770PCl AP2009/ 061436 Number of carbon atons of am de (acrylic
portion): 8 to 24) (e.g. hydroxyethyl am de laurate EO (10 nol es) adduct,
and hydr m de oleate 0 (20 nol es) adduct, etc.).. .5As the

pol yhydr %ggﬁ@@ !S;I7@type noni oni ¢ surfactant, there may %‘)e”lfll’szg'ﬂ’”f?&j)?hydri c
al cohol fatty acid ester, polyhydric alcohol fatty acid ester AO adduct,
pol yhydri cd affealeoit aykyls ef hewrgandi pdlybyslaicidlecobélwhlikil t®eher AO
adduct, and the |like. The number of carbon atons of the io above-nentioned

pol yhydri ¢, abe@i@l plas t3cfd d%ﬁimébgrm?ﬁn?éﬂf%ﬁ’f’ ALAMER QL G

above-nentioned faity acid is 8 to 40; "and the "nunber of carbon atons of AO

is 2to 2 cific exanpl.es of the hydric alcohol fatty acid
ester ar e%%ﬁflagyﬁrﬁpﬁel}%{)l%ic}lgggtoapél} %5 Sﬁ’éﬁ?g‘é )‘?trh‘i i*’c‘olleﬂﬁﬁo%ﬁlﬁat e,
sorbitan nonol auyate, sorbitan nonostearate, sorbitan dilaurate, sorbitan
di ol eat e, 'aHRie sHcERar adigohige enhicle whose ggadiitle dbaamplites b6 t he
pol yhydric al cohol fatty acid ester AO adduct are ethyl ene glycol

monool &at e30 2@ ¢tdamgeas) ddoueip.edfhy kand agkys ot anohokbeal @t ga B9 ( 20
nol es) adduct, trinethyl ol propane nonostearate 0 (20 noles) PO (10 nol es)

random ad i JNGL t g0 d it
di st ear at gﬁglte( O%QI#EFIe(g)m - vvgﬂ%glgyog(l}%?omcﬁ\%’%g%Q?S%{ﬁggmgd gct , and

sorbitan d'jnlzzgrtaot %éﬁpgﬁéﬁ%nol es) PO (24 nol es) random adduct .

Speci fic exanpl es ol yhydric al cohol al kyl ethers are

pent aerythritol nobutyl ether, pentaerythritol raonol auryl ether,

sorbi tan rnononet agnRaMt 86 e s torbal edditizenad dgdhdonyhgl ycosi de,
and | auryl gl ycosi de. Speci fi ¢ exanpl es of the pol yhydric al cohol

al kyl et herom addpce far zbsprbilt®anb pomest e dnyh %etbhem E8s( Hhd more
1¢ 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;

15 copolymers of methacrylic acid ester or acrylic acid ester;
polycondensates of silicone, benzoguanamine, nylon or the
like; and polymer particles obtained from thermosetting
resins. Use of such resin fine particles in combination
makes it possible to enhance the chargeability of the

20 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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i o nol es) adduct, nethylglycoside EO (20 noles) PO (10 nol es) random
adduct, lauryl glycoside EO (10 nol es) adduct, and stearyl glycoside EO (20

nol es) P&é%?g'mf’ﬁ) random adduct. Exanpl es of the wat ?JEFI@?IIII/II;III@&EII)I yner

(t) incl ul ose conpounds (e.g. nethyl cellul ose, ul ose,
hydr oxyet hyl cell ul ose, ethyl hydroxyethyl cellul ose, carboxynethyl

cel lul ose, hytemempPomduceidwiMeehwi),); gelatin, starch, dextrin, gum
Arabic, chitin, chitosan, polyvinyl alcohol, polyvinyl pyrollidone,

pol yet hyl ene 2001 460] ¢ Rl B BULENG o8 6 0 BOIMAEE Y h 818 AT LAY ACT
(acryl ate)-contai ni ng polyners (sodi um hydroxi de-partial neudtralization

products of sodi ym pol yacryl ate, sodi um.pol tassi anmuni um

pol yacryl afxé@%\]iﬁaﬂﬁo&rﬁcsﬁl éﬁ@fl'aﬁﬂicgd‘ﬁ? ﬁﬁwlneﬁ &Y r%ﬁli%é(?'r%l‘d ester
copol yners); sodium WO 2010/001770PCM P2000/ 061336 hydr oxi de-(parti al)
neut r al i zati ohhploduetsmeirigayienemilee d, shvypadudéoBopBEPIPEYS1odhd

wat er - sol ubl e pol yuret hanes (reaction products of polyethylene glycol,

pol ycapi r ohgstppadizohd €peaywekhnpolatisacysatkodet cIh 68 sopdartie sol vent
(u) used in the present invention my be added into an aqueous nedi um or an

emul ot {1 edydl 50skab ot ka0rail e BI56 LAY affed OBnaAIBAAY he resin (D)

or (W] at enul sitication ersion, as necessary. Specific

I ft .gani c i I t tic hyd b I t
e st oPEeREEkiYiERoandk RFPHE oelRk e AR eP TS ar Bt 10 or

alicyclic hydrocarbon solvents such as n-hexane, n-heptane, mneral_ split,
and cycl ohdxwerred ihgt pydvesoreting maedhosk ared WA lyanpsizasio weply b osk oni de,
met hyl i odi de, net hyl ene
are preferably employed.
10 In the kneading-pulverization method, for instance,
toner materials are melt kneaded, the resulting product 1s
subjected to pulverization and classification so as to
produce toner base particles for the toner.
In the melt kneading, the toner materials are mixed,
15 and the resulting mixture is charged into a melt-kneader
so as to be melt-kneaded. As the melt-kneader, for
example, a uniaxial- or biaxial-consecutive kneader or a
batch-type kneader using a roll mill can be employed. For
example, KTK type biaxial extruder manufactured by
20 KOBE STEEL., LTD.; a TEM type biaxial extruder
manufactured by TOSHIBA MACHINE CO., LTD.; a biaxial
extruder manufactured by KCK: a PCIM type biaxial

extruder manufactured by IKEGAI, LTD.; and a co-kneader

manufactured by BUSS are preferably used. It is
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15di chl ori de, carbon tetrachloride, trichloroethylene, and

perchl oroet hyl ne; ester or ester-ether solvents such as ethyl acetate,
butyl ac ) oxybutyl acetate, raethylcellosolve a nd
ethylcelﬁ%@g wgﬂgégtate ether solvents such as dlethyl‘ngm"mmm‘*m

t et rahydrof uran, 20di oxane, ethylcellosolve, butylcell osol ve, propylene
gl ycol nanweWhyfe&thﬁattkﬂhﬂﬁenébiﬂ@ﬂééd%m@hb@5u§§étﬁﬂﬂer

nmet hyl et hyl ket one, met hyl i sobut yl ket one, -n. but yl ket one, and

cycl ohexan : I ol ,

i sopr opanoiﬁﬂ%rf O(l?urﬁgﬁgl Céﬂvég%qﬁﬁgg%{%gmggg&%ee%Za@{)l s%ga 8&2?@

t - but anol ﬁget hyl pgrxwl H@Shm benz al c | vents such as
di met hy! f of AédPde? ﬁ?yFﬁéépo% ﬁ’ﬁ‘H% cf’(fb‘}d‘ $ents such as

di ent hyl sul f oxi de; heter ocycl i ¢ conpound based sol vent S 5 such as
N- et hy| pyRo it Boeet d iargl teimpera taoiovéntad j metedfrdferadmy hatilbe of two or
nor e. The pl astl cizer (v) may be added into an aqueous nedi um or an

enul si fsi eds olf ispersg qro {xeth ofi 4 h @Heised é e sdm .( 03Y heantdicni ng the resin (b)
or (bo)] at the tine of 10enul si fication di spersion, as necessary. The

pl astici zeg, 1) kln% hs?hal | §Ié| ralth Ve ¢ [é?bﬁd?gih qﬂ%h}}‘%g tfhoiljxci"ﬂ g are exanpl es

t her eof : ester di o pht hal at e,

b I b h h | di d
ol phar o St 1&%3{03#“[ RECIHUR %9@%&?55@ s b]efte}fy‘f ﬂgﬁy‘i’é%‘ébécat e

etc.]; (v3) trinmellitic ester [tri-2-ethylhexyl trinellitate,
trioctyl tWhﬁémt ataelstkneazgnmtephpsphdtire bstrarclt dpwetthghashosphat e,

the softening point, it may result in poor dispersing.

10 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

15 method 1n 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.

20 In the classification, the pulverized product
obtained in the pulverization is classified so that the
particles have predetermined particle diameters. The

clagsification can be effected by removing fine particles
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tri-2-ethyl hexyl phosphate, tricresyl phosphate, etc.]; (v5) fatty acid
ester [butyl oleate, etc.]; and (v6) m xtures thereof. WO

2010/ 0017@?5?)?0’,&5%09/ 061436 In the present i nvqmli,_%?{m;ﬂhg?parti cle

di anet er he"resin particles (A) is usually smaller than that of the
resin particles (B) to be forned. Fromthe viewpoint of uniformty of
particle diesimigr for & wvalel qf atdeckone ) @l degaditamter a arvindrifoeale
average particle diameter of resin particles (A)]/[volunme average particle
di anet er ofserp%}.?ptcpﬁrti cles (B)] is preferably within the range of 0.001 to
0.3. Mre preferably, the mnimumlimt value of the particle dianeter
ratio i s 0.003, the maxinmum limi. val ue,of,.i.0t. I di anet er
Fatio i 0 25 it Aot BRI MLV B AT AR N 2P AP B 6 5T e
resin particles (A) .are not efficiently adsorbed on the surfaces of the
resin partiC@ImﬁleB?ﬁpaHtPmulsvﬂﬁé’i%iaﬂltli‘kﬂ‘é%ilfeclcﬁ%%’rilﬁdtt’jﬁnaﬁf t he
resulting resin particles (C) tends to be large. 15The vol une average
particl g disdwrélew of ntihefweal fopart telesodArechonbe bastabhytadiesst ed so as
to be suitable for obtaining resin particles (C) having a predeterm ned

particle si : bYe rbi& &@|pAEL RMGr 398 nPA{ ¢l € diameter of the resin
particles (Ag 1"?9?’2‘%61%?3/ In the 20 range of 0.0005 pmto 1 pm The

maxi mum limt valye,of the vplunme average sparti.cl i anet i r.e

brof orably 0. 75 G bR AP Py TRR Rl BT AnALa (& RES |
value is nore preferably Q.01 pm_ particularly prefe abI}K/ 0.02 .pm and
most pref etamar dage paytioles oo1Fherbrrerobaseosrakbgntxkeraadhat if it

is desired to obtain resin particles (C) having a volunme average particle
di aneter ofadidpivet bee mixed and stirred using a mixer, whereby the

10 external additive is pulverized so that surfaces of the
toner base particles are coated with it. At this time, it 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

15 durability.

As the polymerization method, any of conventionally
known methods, such as dissolution suspension method,
gsuspension polymerization method, and emulsification
aggregation method, can be employed, and the method is

20 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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mnimumlimt value is preferably within the rage of 0.0005 gmto 0.30 gm
and particularly preferably within 5 the range of 0,001 pmto 0.2 gra; and

when if it i ired to obtain resin particles (C havjr vol ume aver age
particle ‘g(l)ézﬁr'é’ E?M(;)f 10 gm the minimumlint value is %&gf@%{‘g‘l“}‘ﬂ% t hin
the range of 0.005 gmto U S gm and particularly preferably within the

range of 0.05 gmAo dksgipibEhe abdwol the eveeads pdddad e fdkagpher can be
nmeasured by a |laser particle size distribution nmeasurenent apparatus LA-920

(ranuf act s gdy ancHORLHAL ks L ML AR 4 W iTanuiraglow B Bykssoul Ler

Co.), or S-800 (manufactured by suka El ectronics ich

enpl oys a Laser .15 plar Method, aor the,like. |f a difference jn measured
val ue of p%?%'?{:‘ilébﬁz 370 SO0 et M AR B ATl A iEF St s

appar at uses, a val ue asured by LS-800 is eﬁl oyed. Note that the vol une
average pattfiiepe rfisimefa) of at neasinerlawer (dhedondsiinipa thel figs¢B) is 20
preferably, in terns that the above-nentioned particle dianeter ratio is

easi | y sobtmé siad (a0. 1 Phret tbaek5cgm boop o duefeal,abdy ol Dmgihet b $0tH &N, and
particularly preferably 1 p.mto 8 gm WD 2010/ 001770PCI MP2009/ 061436

ps the Prers@ind et BoAATRINANON, Plerf RERROIVIRT (2) hawving a reactive

group with a curing agent (p) can al so be use Note that the term

"reactive gf,Qup, .Jreans .a.gro apable of reacting wth ri ng agent
(5 ne e BRI i R BR p Gtk oS bt (MEE oo Shhe ai ni ng
a resin (b2), which g‘g? be obtained by a reaction with the precursor (bO)
in the forn®agturlecesd) sfonbaimi para iferet regin {ad awd| bwisegomst hods are
exenplified: a method in which an oil phase containing a reactive 10

gr our cont ai mé gign fibe pot yarero WgeY ni@ solvieng agbatico @nd/onhEnspeedssary, an
organi c solvent (u), is dispersed in an aqueous dispersion liquid of resin

parti ghes (Ayuidndhk?en HaH Sk S AS & JR3Gk d 18 %i@acm YP")9r pmcont ai ni ng
prepolymer (a) with the curing agent (p), thereby forming
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 agqueous
15 dispersion (W), resin particles (B) containing the second
tesin (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
20 the resin particles (C), followed by removal of the agueous
medium from the aqueous dispersion (X).
(II): 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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15resin particles (B) containing the resin (b2); a nethod in which a
reactive group-containing prepolyner (a) or a organic solvent solution

and/ or di‘ﬁBégﬁ'iﬁg}BWIPi quid thereof is dispersed in an aqu?,%%",gj“%(@l[@(i on

| i quid of articles (A, followed by addition of a water-sol ubl e
curing agent zo(13) so as to be reacted, thereby formng resin particles

(B) contai gbhg atiRg neesl fi (ke s 2Rd(2) nehBedbiynpwbidaitiwEer eadineact i ve
group-contai ning prepolyner (a) is a material reactable with water to be

cured, the_pr (a)y.0 ani g .S SQLHLi+0 Iy iy SPer si on
i qui d _thepe_cﬁ:@?ggg o )2013/“0&)]11%068%%?%%Bfogé%gg&%%bg?gpg}ﬁggfi’onmgjrr\ aqueous
ot hor .t nefeBy Foreh 1 MedhadpaRd: p ity B TEbAda hha e PastclED) . As a
conmbi nation of a reactive group contained in 5 the reactive

gr oup- cont &Bni mge provpbe §reitl s paiadnrder dar'} o Hyerfiretesitméad 9 owi ng
1.1] and [2] are exenplified: [1] a conbinati on between a reactive

group cpnt gisnegl reh dher it@aChiVeo 0{OUR Bonsactired priehotyoefirea)reshich is a
functional group (al)capable of reacting with 1 0 active hydrogen conpounds

and a cur 69) 007 o o Wk Gl Pi AB.A6kY Vs BACHABETY 01 0R1CBBUAS BIY. conpound

(132); and I'nation ween a reactive group contained in
the reactive oup- cont ai ni which iis ap active

hydr ogen- cBAPH HE &g @Ydh‘ﬁ“{]g"gfp‘%ﬁﬁ%!ﬁ/%%{fgé%l%@ew@t %hich is a
conmpound (132) reactable with the active hydrogen-containing group (a2)..
Of these condivieatizarisp o] iieilsodprog pmef @fétﬂlbpiwd‘éﬂﬁ)rbfmﬂgh@ﬁ-on rate in
water. In the conmbination [1]. As a functional group (al) reactable with
active hydnggenoating method is not particularly limited. For
10 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
15 liquid of (a) as a coating agent, Of these methods, the
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
20 size. When the agueous 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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20 conpound, an isocyariate group (ala), a blocked isocyanate group (alb),
an epoxy group (alc), an acid anhydride group (aid) and an acid hydride

group (al r nplified. Anmong these, preferred are (ala) (alb) and
(al e), aﬁ@ﬁ@n"{ﬁ?%‘?arly referred are (ala) and (alb). TW’%‘@?"FW"(”W’
2010/ 001770PC11. 1P2009/ 061436 "bl ocked i socyanate group (alb)" neans an

i socyanat e(@pouR Biopkedelyin dH &Gk W80 agedtispEXaiphes qafid gw)b,l peking
agent include oxinmes [acetooxirae, mnethylisobutyl ketoxi'nme, diethyl ket oxine,

cycl opent apang 2 &4 B8y a xi e, . ret.hyl | ket ol tc.];
| act anes [V- butly?%ﬁﬂa tgrir:g&%:?gggr%?gg g:}%rg? Ly}}ngﬁ%rogftgéegné, e("e){f“jg

al i phatic al cohols hayin to 20 carbon atong [ethanol, nethanol, octanol,
etc.]; pheffoid p&rré-hsf?sg#\és%r? %d&naﬁﬁﬂﬁ 5%5@&8%{%‘41%5&&#% 10

met hyl ene conpounds [acetyl acetone, ethyl nalonate, ethyl acetoacetate,
etc.]; bastesim progenleodbai nvhe redryppurd= o di et hyll hyok eedar aé ne,

2- hydroxypyri di ne, pyridine-Noxide, 2-nmercaptopyridine, etc.]; and

mxturgs therdef reAWneathiedes OCRfLM a0k A g @XitNBSEfiand: f&PRRkI cul arly
preferred are nethyl ethyl ket oxi ne. As a skeleton of the reactive

oL o om AT FIABBLTED 1) BSL UGk U P RLNSRECE LBV, PO

resin (ay) an yur et hane

are (ax), (ay) and (az), and.particularly 20 preferred are ( and (az).
Exanpl es o%h%/%\é“bﬁléf’e‘t(z?er @&i%’i%d&‘%&?%‘éwpe &2 BYG e s ﬁ%r%}b?opyl ene
oxi de, pol ybutyl ene oxide, and polytetranethylene oxide. Exanples of the
pol yest er {esdn prcitadée pdiGlcondaressd om prodnstsnber aben, andking i1) and a
di carboxylic acid (13), and polylactone (ring-opening polynmer of

c-caprol agioneiblet €o)enbaangy e colu iNe rapaxy offelsh 81 @)artivté ude addition
condensati on products between bi sphenol (bisphenol A, bisphenol F,

bi sphagol Fa geGok saNATERl AGHOWHE L 51 W'ﬁégggﬂ 3G digl-upnet hane (az)

i nclude polyaddition p ucts bétween a a“polyi socyanat e
ol yi sacydhate: (ps) eamp £6. thi PRt TG op VR ¥ RL it i FeatiFre group
into the 10 pol yester (ax), epoxy resin (ay), polyurethane (az) or the
li ke, the H@Tti@iﬁﬁghﬁﬁft@h@d%twlégéhemlﬁﬁiIE?dJ: to be split up by
shearing force applied at temperatures when dispersed;
the particles are hardly dissolved and/or swollen in water;
15 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
20 modified layered inorganic mineral, which are toner
components, are incorporated into the resin particles (B).
Therefore, before mixing of (W) and (O) (O1 or 02), these

toner components are preliminarily dispersed in the

solution of (O). The charge controlling agent may be
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[1.1 a nethod in which one of two or nore conponents is excessively used in
anmount to nmake its functional group of the conponent present at the ends of

t he skel :\M}r}ﬁg@gg},jﬁf [2] a method in which one of two O@C?B?ﬁmg/gmﬁpents is

excessi v anount to nmake its functional group O e conponents
reside at the ends of the skeleton, and further, a conpound containing a
functional jgeorposaraldl enofhé aantimg anttible be( B wai akngrhaityiodde dgr oup
and a 20 reactive group is added so as to react with each other. In

the method | L1.odf$6" | DR 8ROVRe t?ltxairgepﬁ’éﬁit?b?littpg E@h P i@ hydroxyl
gr oup- cont al ni Ng pol yest'er "prepol yner,” a carboxyl™ group-cont ai ni ng

pol yester prepol yner, .an, aci d hali.de, group-contai.ni po i epol ymer,
a hydroxyl B¢ Eéi@ﬁ@éﬁh@ﬁ&i?}"ﬁfPZ‘gO’Qg(ﬁ%fg’%"sﬁr dp- Egﬁt%'%)%lfﬁlgoeﬂeﬁ’g(y resin
prepol ymer, an epoxy group-containing epoxy resin_ prepolyrner, hydr oxyl
gr oup- cont 60ni ngWplok puklee lkdrrer pe apor tralde d aﬁeifgobﬁlﬁﬁéﬁé“@fqgﬂpagéﬁ@ai ni ng
pol yur et hane prepol yner, etc. 5As for the ratio of constitutional

compongnt St hEee teXanpie o xite rinha lgasd defd a fhyar foyin agriowpodarit ainwsig
pol yester prepolyner, the mxing ratio of the polyol (1) to the

pol ycar boxyli.G . acj ), as an equivalent ratio [01-1]i[COOH of hydroxyl
group [O—ﬂgélggtlgﬁdtéjr(gﬁéti ve to 10car boxyl group [0001-11 content in the

pol yester resin, is preferably 2/1.to 1[1, re preferaghly. 1.5/ 1/ 1,
and particularly ﬁp’?‘é‘?‘e?&ﬁl 993‘:%?/9 891‘5’%2"/%1.7‘??”15& 1E & eél" Oaisﬁf%gégl yner
having a different skeleton and different end g;fgups therefrom the sane

appl i es toptirdieled Ad)r heivg disaplinednvy swehbaddn & a Hef ©c8nmonent s.

In the method [2] described above, to a prepol ynmer obtained by the nethod
[1], a pol ¥bseenanatedi bn rdaas €k fom ttrermdhy e art, iitoty anatfe rgridept eont ai ni ng
prepol yraer can be obtained; a bl ocked polyisocyanate is reacted to thereby

20 obtg/n éufftgggfg%éylfggmw 60 810KR1 62" 3) BHga RIEROLYMPRIug POl yepoxi de

is reacted to ti ! tain an epoxy group-containing prepolyner; and a
poLyact & SRELL B, 5, b 10 1A AR ML 6 LA
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.
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W) 2010/ 001770PCF/ JP2009/ 061436 conpound contai ning a functional group and
a reactive group used, for exanple, when a polyisocyanate is reacted to a

hydr oxyl - ai ni ng polyester to obtain an isocyanate o
gr oup-cor}tgéﬁﬁﬁ’ﬁjgﬂgél yester prepolymer, the 5 nixing ratT‘g”f)lfz“?‘WE’“*“‘
pol yi socyanate, as an equivalent ratio [NCO/[OH of isocyanate group [NCO

content in the pdiyésoleysanat e nlsdt yslr ol «artiprd Oilg)contigid e iphe
hydr oxyl group-containing pol yester prepolymer, is preferably 5/1 to 1/1,

o1 8 Br ol SR Bt the degbdpoBRilyE WERLLALAL IR BLREBRhY e PEL O T 0T

In the case of a prep avi ng erent skel eton an erent end
groups therefro t he,sa pplies to,the mxing.,ratio, with only a change
in their cB%th}rﬂ’éqlqﬁgnﬁ%ﬁ’bBP%‘ieFe%@f“f%g}fg}ltéfuﬁé“b'er one mol ecule in 15
t he reactive group-containing %r‘epol ymer (a) is usually one or nore,

pr ef er abl yrasB: a3 sde rangsr agebibta, mond préicstabiss prdperty sfovhaver age.
Wthin the above range, the nol ecul ar weight of a cured product to be

obt ai ned bye saagtd g et Chei € widte rdd 3oente ¢ o heqoes phégher . The M of
the reactive group-containing prepolyner (a) is preferably 500 to 30, 000,

f 03 L cular.d 25000 t
o Sob! LAY g P00 02 U 314 LB PP LB Ry 52080 10
gr oup- cont 01740PCT/ JP200 6143 B{)‘?‘gol mer (a) is

ﬁai m%’g? 010/t 4 %0 ‘
preferabl y"™, to 507®HB0 *Hore Y ef EiFdbl 923t Gobe B2BBE® and still nore
preferably 4,000 to 20,000. The viscosity of the reactive group-containing
pr epol ymer¢ PP loyve hehempbhy 20000 poiresd odippessiand spre paeddr abl y
1,000 poises or less at 100C. By setting the viscosity to 2,000 poises or
|l ess, it ithprdiecthifepavnhingreastie oo éelasd ((Qr ahavi®dsarsdaepdparticl e
size distribution with a small anount of an organic sol vent.
10 resulting in a reduction of effect of enhancing the particle
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
16 particularly preferably 40°C to 85°C. Note that in the
present invention, Tg s 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) 1s, as described above, selected from
20 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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Exanpl es of the active hydroxyl group-containing io conmpound (131) include
pol yam ne (61la) which may be bl ocked with a conpound capabl e of desorbing
it, poly (| pol yraarcaptane (61c), and water (133g), ese,
pref erreSVk/ mﬁ%’ﬁl)' s (131b) and (131d), and nore pref eapgel @?@ng%&gked
pol yam nes and (131d) 15As the polyarnine (3la), the sane as those

descri bed rasihelgol bl guee 446) tdre mmémhilarecdexg’héf, erredrigdempltdicof t he
pol yanm ne (I31la) are 4, 4'-dianinodi phenyl methane, xylylenedi araine,

I sophor Ondléﬁl;ﬁ‘&a%'ﬂw@@@Qhﬁd@)“&ag'lﬁé fbydﬁrsewd Y Beknown method,

triethyl enetetramne, and mxtur es 20t her eof As an exanpl e of the

case where,(|3la ne whi ¢ b esor babl e
conpound, F‘ﬁu ’b%'f“d%\ ngagb‘%% ud s EQE b??gg{j %éﬁ'd 'abns?ej conmpounds

obt ai nabl e fromthe pol yani nes_ and ket ones haV| ng V\?

2010/ 001776 RCLR s$1820004 0b1W36 1 Hlae ool wu sath ea\:@etr@hﬁ ﬂﬁ\é‘t RPLELCRYERet one,

i net hyl i sobutyl ketone, etc.); aldimne conpounds, obtainable from al dehyde

conpoungds (*é@tﬁﬁ|a(ﬂ§|u§i&nemdoﬁ¢®1malddﬁhydﬂ)rinawiafgtﬁetmoal@mﬁb‘onsatdons,

enanm ne 5 conpounds, and oxazol i di ne conpounds. As the poI yol (PIb),
the same ag thasE fesrdd bewﬁbﬁ%@wmﬁmﬂq@dpm ¥t r{Ad By
exenplified. su‘gle use of the diol or a conbi nation vmthasmall

f . f bl h I
oot hyl enctPain TEReBlTAN IR A %ﬁé'"'ﬁéi‘ne%l‘iliﬁ‘g%’ﬁg" (CREHY Ff e

reacti on stopper (Ps) may be used along with the actlve hydr oxyl
gr oup- cont afrﬂmlg/mrfpesarwpplll}lta@tﬁécésléiaﬂ;halméra@cﬁ ﬁroﬂgl‘nﬁseani t he
reaction stopper (130

adjustments of reaction temperature and reaction

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 does not cause aggregation of
resin particles (A), does not -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,

87



15 at a given ratio nakes it possible to adjust the nol ecul ar weight of the
resin (b2) to a predetermned value. Exanples of the reaction stopper (as)

i ncl ude P gam()ﬁﬁ%(di et hyl am ne, dibutylantine, butyl a]g(g,bglgzﬁ{gjg}l(?wyl am ne,
noardi (¢

nonoet hanol ani'ne, "di et hanol am ne, etc.); blocked 20 no 8t i mine
conpounds, etc.); nonools (nethanol, ethanol, isopropanol, butanol, phenol,

etc.); nonornercdpsandsthbutydi méntapt ahe, ak@wyhs xherrewd iane i ¢hied)
nonoi socyanates (lauryl isocyanate, phenyl WD 2010/0017701/.1P2009/1161436

i socyanat egw%t 6f)re s%dpm(@?gwi(gqsie( %ﬁ/éaﬁljﬂﬁh‘i‘%%gtﬁ%‘tcﬁf c.).
group (a cont

Exanpl es of the active®hydrogen-containin alned in the

reactive gyoup-contajnig repol yi n ( int above- nenti, gned

Conbi nat i horbi ¥ ShethA BRY e Ehone TA1pal 8L 4TS ciimpai B 1 ¢

hydr oxyl group, nﬁi phenolic hydroxyl group) (a2b), a mercapto group
(cc2c), a car boxiﬂ.‘gﬁbmbe(agap,ohmn&d ve gamhi @ groupodade)wmiicbh is bl ocked
with a conpound capabl e of desorbing these am no io group. Anong these,

prefermed arendade) is (B aand @ OGAN G a gk 01Dl Gad®)p oWiEh ri s Bl lpgked Wi th
a conmpound capabl e of desorbing am no groups; and a hydroxyl group (a2b) is

parti cul aréﬂ’pMﬁh%rﬁ%‘%imﬁ‘sréﬁgtﬂhg%’ﬂ&h%[@‘é%é’}%ﬁ@i&ﬁ bl ocked with a

conpound capabl’e of desorbing I's am no groups e sane as those described
in (131a) ar npl i fied Stﬂf t he, coppound (02) reactable

C%exe“ ed. leipEXAMDI € .
with an ac® PVETRAAEGAANe SHEA ﬁilﬂ’gczgtr‘(?d’ppi ¢MRBE A2 W i §6&Fanate (02a), a
pol yepoxi de E;ZZb) ,. a polycarboxylic acid (132c), a 20 pol ycarboxylic
anhydri de RPBpeRerigadianpar hicine peidn @ lypreyizatboy thadeecpleferred are
(132a) and (02b); and a polyi socyanate (P2a) is nore preferred. As
t he polyi sprydnakeap32guoidalisarraer bogaidastriebéd parthelepolpi)socyanat e
(15) are exenplified, and
10 [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 liguid is dispersed in an agueous medium,
if necessary, in the present of a proper dispersant, and
15 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 polyester resin, a method in which an appropriate
emulsifier is dissolved in a precursor {(monomer, oligomer,
20 efe.) or its organic solvent solution and/or dispersion
liguid (which is preferably in 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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WO 2010/ 001770PCT/J P2009/ 061436 preferred pol yi socyanates are also the
sane. As the pol yepoxide (P2b), the sane as those described in the

pol yepoxi e exenplified, and preferred ones ar . Same. bBAs
t he polycgﬁﬁ%tg%vzﬁacid (132c), dicarboxylic acid (2c'1§?ﬁ%ﬁgm%&ﬁvgﬁent or

hi gher pol yval ent pol ycarboxylic acid (P2c-2) are exenplified. Exanples of
the pol ycaphaxyhi€ £6idq1R2a)s idiepedeianchifcardioxyplactiated (AB2641L)a and a
trival ent or higher polyval ent polycarboxylic toacid (132c-2) are

exempl 11 edh ofh5nGh eyt oh +0e: 1 GHIRHHLC paRS e a g m Xt ures of

a dicarboxylirc acid ( a smaller anount of the trivalent or

hi gher pol yval ent | ycarb lic.acid (P2c-2). are preferable. .As the

i Sar bowyl 1 cxth te §bY 0o i ezt thabi ot notis ety it ARy g8

di carboxylic acid (13) are exenplified, and preferred ones are also the
same. As tlpolyohypcazbbiomi ¢iac opahia g arml yaw erissdiens dr o bead dat ke

pol ycarboxylic acid (5) are exenplified, and preferred ones are also the

same. 20As gidei fiekhy eankieays i €1 e hydiliyde n(daR e ki gy ramer hig & phhyeldi des are
exenplified. As the polyacid halides (02e), the halides of the

o V<o A E R, AP SR R RO A iy o e
reacti on stopper, (RS). 134 BR1Y35%, 84008 Mh D NSHPOhYSRIR Y hti RNy Or de
type or jet air type pulverizer, followed by classification to
obtain resin particles, and then dispersed in water in the
10 presence of an appropriate dispersant; [5] in which a resin
which has been preliminarily prepared by a pelymerization
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
16 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 resin solution, & poor solvent is added to the
resin solution or a resin which has been preliminarily
20 prepared by a polymerization reaction is heated and
dissolved in an organic solvent to prepare a resin solution,
and the resin solution i5 cooled to precipitate resin

particles, subsequently, the organic solvent is removed to

vield resin particles, and the resin particles are dispersed
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The m xing ratio of the curing agent (13), as an equivalent ratio tal/1131
of reactive group [a] content in the 5 reactive group-containing prepolyner

(a) to h up ([3] content in the curing agent (Q), . referably
1/2 to 2M§Q%J"P@9‘gr eferably 1.5/1 to 1/1.5, and parti c{ﬁ%'rlqzi}‘ﬁ’ﬂgéﬁ"gr ably

1.2/1 to 1/1.2. When the curing agent (p) is water (131cl), it is regarded
as a dival emtwatérue hhdrpgese noeccofrpouagpropriateliéspessan(th)7 okt ai ned
by reacting the reactive group-containing prepolyner (a) with the precursor

(b0) cont ajni #ih & he redi hNg KEeN P C B £ epkegi n
particles (B) and the resin pgr ?ia((ésl Egg?c?%irﬂgl\%ggg}ﬁ?e@g@g\}g%rggg&rrﬁl ecul ar
wei ght of es|.n . (b obt ai hed .by ,reacting the reactive grqup-containing
b epol yrrerb b5y B 4 ah EPRALTSE o 6§85y €8 inlit SR 8o FoT8B iy e

still nore preferably 3,000 to_ 10, 000, 000, and particularly preferably
5,000 to 1@ EI0OrE ZOIA St Res ¢ babAONtHE £RBLR el hiie ngi B ublomt 28 i ng
prepolyner (a) and the curding agent (p) in an aqueous nedium by adding a
reactiwe grrouwn condadnisnmqdepm ynethéa) rssuehcasof areanesrppkyeséer resin
(bl') and a polynmer unreactive with the curing agent (13), a so-called "dead

VO 2010/ 007004 nd, RAPOVIROLAIO BRI WRLs i1 & wefoUBAC ¥ B S e L he

resin (b) becomes a mixture of & resin (b2) obtained by the reaction of the
naucous et et At B ek € RS B TR e S a bkt WM H A A 08 o "y e
(bp. The anmount , of the_ aqueous dispersion (W used to 100 parts by
mass of th%“%*éwﬁﬂ(ﬁysm whdebr Bppybspnparesimynagdly tor op apedphrta by
mass, and nore preferably 100 parts by nmass to 1,000 parts by mass. Wen
t he anountpoby®m@Erization reaction is dissolved in an organic solvent
10 to prepare a resin solution, an appropriate emulsifier is
dissolved 1n the resin selution, 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
15 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.
20 Examples of the surfactant (s) include an anionic
surfactant (s-1), a cationic surfactant (s-2), an amphoteric
surfactant (a-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

90



10 parts by mass, the dispersed state of the resin (b) is inproved, and
when the anmount is less than 2,000 parts by mass, it is favorable in terns

of cost e\tfégﬁb@ﬂfﬁ}{ The resin particles (C) can be obt alpeegigngﬁ)ﬁgj(,

fol | owi ng aqueous dispersion liquid (W of resin articles (A
containing a resin (a) is mxed with a resin (b) or an organic sol vent

sol uti on apd/tdre divaffarctiaant Kbhumk ¢Bb)seofl etseeribesd in (b paorese precur sor
(b()) of the resin (b) or an aqueous sol vent solution and/or dispersion

liquid (02 f Iy t s@ahu n ersion 20
i gw d EOl aq "Ew%ﬁﬁ%&@g@r g‘%g)dl r@?ﬁg gﬁﬁe%&swgﬁs%gpg 32848\/\?[) When t he

precursor (b0 t he curs. 0) |s reacted to forma resin
(1)2) and &’8 %)%Fél %ﬁ&b‘b EI$5‘§ 3’&3‘%% ¥+ esin particles (C) having
a structure where the resin (a) is attached o? the surfaces o WO 20 WOO

1770PC: 174 P2009/0%1h.e38 ninaicesw nfpera neles 1) Bpaghovai HEmekheriddin (b),
foll owed by renoving the aqueous nedium from the aqueous resin dispersion

(X). The reain talfaté achiad onlt bé curboxgsaofhybatedspnofardticl es (B) may
take a formof particles (A) or a coating layer (P). Whether the resin (a)

becomes ¢ hey ATkl claaal b Rgtt%ﬁm@twgmy@mml 6h 89k Rl 9166 «dppendi ng

on the Tg o e resin conditions for producing resin particles

Uhei 1 surfaces ofd G B GRTHCCRBLY (3 16bi st foci T CRE* BF 8t | on' met hod

(1) can be controlled lr)‘ty controlllng the difference in sp val ue petween the
resin (a) umdatherated fatdy aghd hpeing 8cte A2 e AteWE PESIHS (a).
When the difference in sp value 15 therebetween is srrall snoot h surfaced

particles whith datéfd Rided shapea mpee eadi¢ ye obtiaiclade \herrichectlf f er ence
is large, rough surfaced particles in spherical shape are easily obtained.

Vhen t{bg ”Pfkﬁ‘f\i‘(l:f%{ el g rqgtitpguﬁﬂs' b4 Bhitse laahide, Jteuadicsue{gced

particles are eaS| y 20 &bt ai ne I'n contrast, when the nolecular weight is
smal |, snoot h surf.aced, artlcles ar e .eas obt ed Note t at t he

i 11 ef encear Achi A gl e bidtrrtapcifa tiot §0ud, dEEPLER B kb
excessively high, it becones difficult to perform granul ation. I n view of
this, the mct1fnacr]@1@eawds|gnd mixtures of higher fafty acids obtained

by saponification of coconut oil, palm kernel oil, rice bran
oil, and beef tallow. Examples of the salt of carboxylic

15 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.

20 Asg 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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val ue between (a) and (b) is preferably 0.01 to 5.0, nore preferably 0.1 to
3.0, and still nore preferably 0.2 to 2.0. The wei ght average nol ecul ar

wei ght of particles (a) is preferably 100 to 1,000,000, nore

pr ef er abl y&?%@gﬁ?{; 5500, 000, still more preferably 2008 VBHPHES, and
particularly preferably 3,000 to 100, 000. In the case of the

product i onatetod {ulfatecheishdmeh déh thee odsial mal telEFelClyi S greatly
affected by the shape of the resin particles (B) which have %een pr oduced

10 bef or ehaatka At thvd 281 BRI tarhesa(Sh M'@Ea\(%r@atmp%&@g“ ally

simlar shape to at of e resin parti t hat en the resin

particles (B hav a efinite shape and a e anmount . of coati ng
agent (W)l(1 é’ ngzz ﬂ tﬁﬂg BHUE: Yret Aod® (tIOI ;j% f’ﬁé”rré'slthFFlig resin
15particles (C) will be spherl cal in shape. In the present

i nvent i on, P ¢ ¥ ol taee difapsi lebf@&ﬂwfmﬁ“’ffmrh @y eobbpainied dydi anet ers and
the storage stability of the resin particles (C, the resin particles (O

be preber abh b agdmponeds 0fur£6é d fevtlyl aleed (HYvERRt ity AD 20 G L% by mass
to 60% by nmass of a resin (a) or a coating layer (P) containing the

resin(a) wh{dni)tHe |sue m@swﬁn?%mgocm e *%B‘f@l G8n&3 1N g, 40% by

mass to 99. 99% by nass of resi efera resin

| 0
om0/ 6017 70bes LA b o BETaLE Sk A a%u@rl%()/ai@fﬁbs(w%b&(‘p}c cont ai ni ng

the resin (a%ﬂwlthln t he same range, and resin Eartlcles (B) containing 50%
by mass t @0 igved Ry satdasing wsﬁw big)v:i neend 2phie t18 weerh on g efwedbl y
conposed of resin partlcles (A) 5 containing 1% by nass to 45% by mass of a
resin (a) Speaificat kagn p hyert e cbihai vdegs b AeubeSalt6a)p o4 iy fvhe sane
range, and resin particles (B) containing 55%by mass to 99% by nass of a

510 S A S S R, B
toner bec%’lﬁ%s%ﬁ%‘ h¥Rbn ANE IE0 s'ahts Q% Y s BEh 6§51 Fre
salt, dimethanolamine salt, and triethanolamine salt) of
these carboxylic acids.
Examples of the higher alcohol sulfate ester salt are
16 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 Kogyvo; and OXOCOL 1213, 1215

and 1415: produced by Nissan Chemical Industries)

synthesized by the oxo process, etc.

92



fixability, in particular, the |lowtenperature fixability becomes
excellent. In the resin particles (C, fromthe viewoint of the

15uni f or ng 1.V ticle dianmeters, the powder fl owabi l iz slibgst or age
stabili t)rpv%)fmﬁ{%’?%si n particles (C, 5%or nore, pref erl)tf%('@&g%}é)& o‘r'w?rmr e,
still nmore preferably 50% or nore, particularly preferably 80% or nore of
the surface areaSjetificreshmphsd iodl ehéBhiphecoatled] witther esildaparticl es
20(A) containing the resin (a) or the coating layer (P) containing the

resin (a). e%{;gr f#bpft%pgrg?yﬁggg 418t A Fhe(J &able BRNED #1188 {Wf0an be

det erm ned analysis of 1 nmages obtalned by a scanning el ectron m croscope

(SEM, based on t fol | pwi ng,equat,i on. LU C age rate (%
= [area ofeﬁb?{'ist?ﬁgsof‘ QiCﬁ%aﬁwinclT%P(rB? &%dpé’éﬁ\ﬂ?t%&gk)%togﬁ };’?\% area of
portions of resin particle (B) coated with (A . or (P) + area aof exPosed
portions ofstesisnlisntett.es Bmpprlaneisrhensehiatadnddiane saligeo
uniformty of particle dianeters, the coefficient of variation in volune

di stributigalpfddhefresktoparili ¢gdesn @€ oils priefeenabl yap@%eard loeds, and nore
preferably 0.1%to 15% Al so, fromthe viewdoint of the uniformty of

particle djapptigfijowd Yl a®fo b VRhUEL8VISkaYe BAIddighe il ARl number

U @
average particle ?il ameterl] or%L the resin particles EE%{) is preferably 1.0 to

parti ol e ob bR agfAba T abifld Qi Sre SO I B sk MEAER T BaRRL "

application, in general, it is 15 preferably 0.1 jimto 16 um  The Xi mum
limit of takeabtyhatader e Partee and dibentiler. | SRerifichpramppieercdly 11
urn, and particularly preferably 9 p.m The minimumlimt is still nore

pr ef er abl yt Pe % whia tadl opafin adealliyERRLetmbd ¢ ut cdnb yNdhe lihand bevol ure
average particle 20 dianeter and the nunber average particle dianmeter can
be meaguregy a MILTISIZER |11 (manufactured by Coulter Co.) at a tine.
In the present invention, it is possible to provide desired

concavo- convexes A?é l;'hrer %%Liltgré 'c%%btooxf:%reft%cfﬁatogd products, there

may be used salts of carboxymethylated products of
aliphatic alcohols (C 8-16) carbon atoms, and salts of
carboxymethylated products of aliphatic aleohol (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
alecohol sodium salt, carboxymethylated lauryl alechol
sodium salt, carboxymethylated DOBANOIL 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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WO 7010/ 001770PC17, 1112009/ 061436 the resin particles (C by changing the
particle dianmeters of the resin particles (A and resin particles (B) and

by changi face coverage rate of the resin partjc¢ (B) coated
with the%é‘ilpﬁ%ﬁ:ﬁgyer (P) containing the resin 5 (a).'!'(I#/‘ﬁ?lszf"&ﬁ?g'ﬂgsi rabl e

to inprove the powder flowability, the specific surface area neasured by
BET net hodmaeflethesd dsict padiiial enltCand ¢uiehexghhytRybap@dg to 5.0 n2/g.
In the prsent invention, a value of BET specific surface area is neasured

b I f i S * j ANTASORB fact d
y a spemtf,glge%lrl{@p%@r(a@}ﬁ%tlgg) J‘P‘i“%%‘pﬁ“ﬁ gg(ggl] g‘gi (manuf acture

by Yuasa lonics Inc.) (neasurenent gas: "voL% calibration
gas: nitrogen). Al so, fromthe viewoint of the powder flowability,

the average-center |ine surface roughness (Ra) of the.resin 15particles is
preferably 0.01 Aenthe guHone ash %%@feag‘sia%ﬁt‘@raﬂibﬁe“ﬁﬁ’r* ace roughness

(Ra) is a value determ ned by averaging out an absolute deviation between
t he roughriedey ldirvee neds uhbonentearid eaétmndlkadniae mbhaleed, for exanpl e,
by a scanning probe m croscope 20 system (nmanufactured by Toyo Techrxica).

The resin parfoirtleeat{l 4514, 6 IR we &RNRT hedd| disd@nedaitem the vi ewpoi nt
of the powder flowability, the nelt-leveling and the like. In this case,

(R oSt RISt Bn¥ §th LML TR LG4 Yo R0y e, VO 20

average cir ari t’he resin particl es

(O is preferably 0.95 tp 1.00, nore preferably . 0.96 to 1.0, d

parti cul arﬁ?‘ﬁﬁé‘ﬁb? aﬁﬁsyttg%?af!i}“i‘?‘bl.“ Pg*ﬁﬂéﬁaﬂﬁéngv%%b%@&iﬂr%&n arity is a
val ue determned by the follow ng manner: Firstly, 5 particles are

optical | y lsaaep bas tof bheanhkahbenagaa kavléonjcancid selssriownfwedent i al

| ength of the projected area of the image is divided by the circunferential

| ength of sbdiuml eahtwiofgdad carydd eantd @8 ponioitict acifle projected area.
Specifically, the average circularity is neasured by a 10 flowtype
particle i mge anal yzer (FPI A-2000, manufactured by Sysnmex Corporation).

CEPTHET i T T
acid salts are sodium dodecylnaphthalene sulfonate and
the like. Specific examples of the sulfosucecinic acid
diester salts are di-2-ethylhexyl sulfosuccinate sodium
slalt and the like. Specific examples of the sulfonie acid

16 salts of aromatic ring-containing 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! EQ adduct, and the like.

20  Specific examples of the higher alcohol phosphate ester

salts are disodium monolauryl alecohol phosphate, sodium

dilauryl phosphate, etc. Specific examples of the
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m. of a surfactant (DRYWEL, produced by FUJIFILMis Corporation) is added
as a dispersant, and about 0.1 g to 9:5 g of a neasurenent sanple is

further E}gﬂﬁgw’tgm,mereby obtain a suspension liquid wt r;,(; ﬂ%mﬁ»%@ﬂ& bei ng

di sperse The suspension liquid is then subjecteéd 10 a dispersion
treatnment in a supersonic dispersing machine 20 (ULTRASONI C CLEANER MODEL
VS- 150, maphfcagiined dytaddd wdchiigh €e.91doaiohifbdtad driatubseetdiB diwm es so
that the concentration of the dispersion beconmes 3,000/ uL to 10, 000/ 44,

fol I oned bMIQFP%Hrc%'IFdT‘ltHERf) thenshapse ANduld’ s heke i &d 1 b i@ fkéhe resin

particles. e toner conposition of the toner of the present

of it er ayer | ot B PR Cuf G hL B GANEC.T gl ITHES ot PeaUsRfor ot

inorganic mneral used in the 5 present inventjon is preferably mneral
havi ng sr ned e hase d pasoaivmssalt dymec swrd avddintiseda widt A pFY@Ni ¢
cations. It is also possible to introduce netal anions into the | ayered

i norgard ¢ ghberalp by wribaitingd .ng Thpay t aok rdiamt enh mehabim rsalte | ayer ed
inorganic mneral io wth trivalent netal. However, when netal anions are

| nt rOdUCEdt%PEr§h??§c};éﬂ%sr@e§ﬂ'ﬁé r&».g)t”ﬂ'iriﬁ{(_ii'b}b%c?@ﬁééh?ﬁfﬁm%ahb'@fﬁ@fw ic.

Ther ef or e, eferre a | ayered inorgani c ‘conpoun ich a part of

nmetal anions is dified,wt rgani c anions. 1 an_or.gani g :catj on

Todt 1 or (AT e R EReDFadered € Randian TR, i a AL ons
are partially nodified with_ inorganic ions, quaternary alkyl ammonium
salts, phoagisarti (engamethpdehiorihe one tdylby ogpadexddhy ¥ilpridfong t hese,
preferred are quaternary al kyl 20 ammoni um salts. Specific exanples of the

quat er nar ybahlew 1 chitoariden satlt alkylaretdhykestteanyh asmdnmoenh gl net hyl
stearyl benzyl ammoni um and ol eyl hi s(2-hydroxyet hyl ) nmet hyl ammonium WO
2010/ OQYL 770REEL+ 4 PAOPR/ 6143, uct thereof). Specific examples
thereof include lauryltrimethyl ammonium chloride,
didecyldimethyl ammonium chloride, dioctyldimethyl
ammonium brodie, stearyltrimethyl ammonium bromide,
lauryldimethylbenzyl ammonium chloride (benzalkonium
15 chloride), cetylpyridinium chloride,
polyoxyethylenetrimethyl ammonium chioride, and
stearamide ethyldiethylmethyl ammonium methosulfate.
The amine salt-type surfactants can be obtained by
neutralization of a primary to tertiary amine with an
20 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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Speci fic exanples of the organic anion nodifier include sulfates,
sul fonat es, carboxyl ates or phosphates each further having a branched,

unbranch clic alkyl (O - C44), alkenyl (Cl - o 2L KOXy (CB -
C32), 5@@92&'{)@?‘&% (C2 - C22), ethyl ene oxide, pr opyfgﬁeemb'ﬁf”&?z’,ﬁ){ﬁg' t he
|'i ke. Carboxylic acids having an ethyl ene oxi de skel eton are preferable.

By partialtlye oltiedyi n§piert éid axermipdes of threplrayeied 4 mdngagiagtni ner al
with organic ions, it is possible to to noderately inpart hydrophobicity to

the resul tﬂ){j%e tsqpﬁfad’@dzllté“"i)ﬁ%_lﬁ%eriﬁbglg@mrcoﬁg?ﬁi ﬂlft}'e% .o@”o?}%hn%ase

cont ai ni ng e toner conposition and/ toner conposition precursor wll

have a non- Neyt oni,an_ vi scosi t and the resultjng.toner, can, be de to have
an' i ndef i i oEt SAI58 0 haT{RRa e DG GRToRE ARJIRE Br 16 HE Caydte
inorganic mneral in which a part of the toner material is nodified with
the or gani&tq®is (¢ &£ phégdeabpyn ;neswwyh msd ang yleumby erass, and nore
preferably 0.05% by mass to 5% by nass. The | ayered inorganic mneral in
whi ch a pastte @y kzhaieef destyidnfined ot dd ds@anitall ORs ammyn e rawinabl y

sel ected. Exanples thereof include nontnorillonite, bentonite, hectorite,

att apul gi tLm @0 PhHt She AT 1 Kt 951 1SS ?QEW%’I& (hesks Maglg'tg%{/\!l)y

nodi fied nontnorillonite or bentonite Is prefe einterns t

2010/ 001779 P2009/ 061436 they .do not influence on toner proparties,
Chei t vi scOor) EPRRT Ba CIsr ARiAR AL8 TR TG Add| OLose BHOUHe, and t hey
are effective in a snmall anount. Specific exanples of commercially

avai | abl e %3@%&%0ifd&vgaﬁi%mﬁw Havingud ¢p 6 parbonhatestsis nodified
wi th organic ions include quaternium 18 bentonite such as BENTONE 3,

BENTONE 38 and BENEGNR138\Vof piadseedndary amine salt type

10 surfactant include inorganic acid salts or organic acid
salts of aliphatic amide EOQ adduct having 4 to 40 carbon
atoms, Examples of‘the tertiary amine salt type
surfactant include aliphatic amines having 4 to 40 carbon
atoms (e.g. triethylamine, ethyldimethylamine,

15 N,N,N' N'-tetramethylethylene diamine), EQ (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-methylpyperidine,
N-methylhexamethyleneimine, N-methylmorphorine, and

20 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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by Rheox); TIXOGEL VP (produced by United Catalyst Inc.); CLAYTON 34,
CLAYTON 40, and CLAYTON XL io (produced by CLAYTON APA Sout hern C ay

Product, Inc.).: st earal koniurn bentonite such as BE \ r.oduced
Wb M

by Rheox) G (produced by United Catal yst Inc.), AF
and CLAYTON APA (Produced by CLAYTON APA Sout hern Cday Product, Inc.); 15

and quat er pifuge A3 aignzah kOBE UM BRNE 8N itie thucho BEmGlnAY TEDInKE taad aGQleAYTON PS
(produced by Southern Clay Products, Inc.). Particularly preferred are

CLAYTON AFratfmg e i aRA tggggﬁgmﬁpﬁb@%ﬂlgy%ﬁ%hawmm.m neral in

whi ch a pa hereof 1s nodi rgani ¢ anions, layered inorganic

m neral s obtai ned, by nodification, of -4A (kyo Chem cal 1 ndustry Co.,
() i th an or ghA) EharA BrP 1 bt BiSE T A Ao F oF]-oUARG SR d1° For mul a

(1) are particularly preferable. As a conpound represented by the follow ng
General Forradda a ¢ayrb oy liexanpd &y pH EENQLh @BOML o prodacéd ndy DA -1 Cl | |
KOGYO SEI YAKU CO., LTD.) is exenplified. RL(OR2) nOSB8Mzeneral Formula (1)

In Genej al shafawha {ddd <Bterepa s amaltide B cosauPabaninng 413 carbon
atonms; R2 represents an al kyl ene group having 2 to 6 carbon atopms; n is an

i nt eger of ; re e v " nt.

(Devel oper)S%%Egnégv%‘?{o}ggrlg!%oﬂigﬁngﬁﬁnggF(’t lgr%doca%%ﬂofa%%ﬁe@lo pr esent
invention and further caonfains other suitably. selected c r’rgqnentg uch as
carrier . TRAQRRBPSHEA Y cBECE TEE CERSOATHD LARFINE oL T CEhbLc Bbbnent
devel oper, however, when used in high-speed printers responding to recent
enhancenenthienlild or mat i on processi ng speed, the 5 two-conponent devel oper
is preferable in terns of inprovenent of shelf-life. (Carrier) The carrier

is not particularAy th&idecheRdlidudid salt type amphoterie
10 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 1n 1ts molecule.
15 For example, compounds represented by General Formula
(2) are exemplified.
[R - NH ~(CHgz)n - COO]lmM General.FOr‘mula (2)
In General Folrmula (2), R represents a monovalent
hydrocarbon group; n is an integer of 1 or 2; m is an integer
20 of1or 2 and M represents a hydrogen ion, an alkali metal
ion, an alkali earth metal ion, an ammonium cation, an
amine cation, an alkanolamine cation, etc.
Fxamples of the amphoteric surfactant represented

by General Formula (2) are alkyl (C6 - C40) aminopropionic
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suitably selected in accordance with the intended use. 20 Preferably, the
carrier contains a core material and a resin layer for coating the core
mat eri al g e core material is not particularly limted and nay

sui t abl y LR FULPY p‘* rom among conventional |y known core a4 081 ¢qy
exanpl e, manganese-strontium (M-Sr)-based materials and

mnganese-mweﬁbtemmf?wttkrbaswri_rﬁt%m@é §s@dif@mernu/g to 90 emu/g are
preferable. In terns of securing high i mage density, high magnetization

emi g o 0 T APEARIIFa AR o SRR Tt BAFTA o RERTPRYE el ng up

the contact pressure.to.a te ectrostati c i mage bearing nenber on
whi ch surf%ef’aaﬂ%@rﬁ%ﬁlahé Iir&t%gbi PP B b 16F 2B HE t¥RMAnt age i n obt ai ni ng
hi gh-quality i mage, weak | o nmagnetization materials such as copper-zinc
( Cu- Zn) - bastee heiteariicak s r €801 2 mis o ool iBOme gy lameipo atetabee e tEhkse may be
used al one or in conbination, As for the particle dianeter of the

core nmgterial, thehayeiage:paé td mipth i &Rt 8l rfuRL ARl BWArage particle 15
di aneter (D50)) is preferably 10 pmto 200 pm and nore preferably 40 p, m

to 100 pm . a nart i qQJ ter [ ver article

di anet elro ( f@}éQgﬁa%(ﬁ{a%%ﬁh@%ﬁalbﬁgﬁw%a%%aanﬁﬂ?11}(%0?@?Ff\ueﬁp%gvxgegg particles
is increased.in al.partiéle size distribution of carrier particles, 20 and
t he magnetiZdt9HHSer Cher kY RE L HER KL POL tiBYs sn pi by E}a‘héfi farrier

scattering. Wen the averafge particle diameter is larger than 200 pm the
speci fi ¢ dizanplahdhermt agerabkrbd CHosSiddly dimmsilnglbeoheingcat t eri ng;
in the WO 2010/001770PC17, 111, 2009/ 061436 case of full-color having a

| arge sol i(dtparylad Baethhd aeprodeeitRitki by¥taiAepditiGpldimeohydol i d parts
may degr ade. The material of the resin layer is not particularly

limted and,TRY aRe 3t p@!t)iiﬁ%' e B&QF&@‘WQQ&&QH‘(&@MB”&'M’ 4gnown
resins. Exanpl es thereof include amno resins, polyvinyl résins,

I rene resin hal n in resi.ns, r .resins,
B& zz;?,/bgﬁ%tr eosrll asﬁom% ?gc?caartuel c?%le}zlxtty eascll?isan?{)ég;e)%})gyl I?S};afne,

etc.), alkyl (C6 - C40) betaine, and dihydroxyalkyl (C6 ~
C40) betaines (lauryl dihydroxy ethyl betaine, etc.)
An imidazoline type amphoteric surfactant has a
15 catiomic portion having an imidazoline ring and a
carboxylie acid type anionic portion in its molecule. For
example, 2-undecyl-N-carboxymethyl-N-hydroxyethy!}
imidazolix‘;ium 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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resins, polyethylene resins, polyvinyl fluoride resins, polyvinylidene
fluoride resins, polytrifluoroethylene 10 resins, polyhexafl uoropropyl ene

resins, C&B%'l)i’(%'i’?]()bet ween vinylidene fluoride and acryly-&, WOR9AEss
copol yners ‘between vinyliclene fluoride and acrylic nononer, copolyners

bet ween vinylidene fluoride and vinyl fluoride; fluoroterpolyners

(trifluori geotndédpleulfoteniria)e cepdfynane) tppehaasp hetpokyraer of
tetrafl uoroet hyl ene, vinylidene fluoride and non-fluoro nononer; and

si | i cone resing . iT09se 4831 BB I e USRSk B R PFe it SAHTARARIAR, AnDNg

these, silicone resins are parti‘cularly ‘preferable. 20The silicone resin is
not particularly Jimted and may be sui.tab selected from n nerally
known silicone rétg?rrsh‘? ﬂ‘%b%?b%r?&b"ﬁactt‘r’?q{]gsi ﬁk’eﬁhgd'eu%?yéggﬁg?gg of the
silicone resin include straight silicone resins nmade fromonly

or ganosi | oddieaBdnd;t bwpeshpindondc yoriacornds7 opdTP 9l Phod/ig61436 resins
nodi fied wth an al kyd resin, polyester resin, epoxy resin, acrylic resin,

urethang rg$iphel fhee lnkBioAsctherfidiLnte. r €Bhe, ACbrnddaical typavail abl e
silicone resins may be used. As straight silicone resins, 5 KR271, KR255,

d KR152 D ' q da; B Pn o SRRA 06,
22R2410 prg&gﬁ’i&jﬁ%yQ*a@%@@g@&sgﬂlﬁ%ﬁg?fl?@gﬁebaﬁ?rﬁgg@s&re g?(%rrpl i fied.
As th dified sil,i i.NS, C¢ ial) i | abl duct b
Gscd. For Lhang AGE0m G kyaENE) ke RREAR R TR KR By
ES1001N (epoxy-nodi fied), and KR305 (urethane-nodified) produced by
Shin-Etsu Chekcerioon atewms, haghsmfabty ephds havingdf toadd

SR2110( al kyd- nodi fi ed) produced by TORAY Dow Corning Silicone Co., Ltd. are
exenplifiedarbon atoms, alkylamines having 8 to 40 carbon atoms,

10 ete., or by reacting polyalkylene glycol obtained by adding
AO to glycol, with higher fatty acids etc.; or by adding AQO
to an esterified product obtained by reacting polyhydric
alcohol with higher fatty acids,

As the AO, for example, EQ, PO and BO are

15 exemplified. Among these, preferred are EO, and random
or block adducts of EQO and PO. The AO addition number
of moles is preferably 10 moles to 50 molesl, and it 1s also.
preferred that 50% to 100% of these AO adducts be EO
adducts.

20 As an AQ 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 EQ (20 moles) adduct, stearyl
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isNote that silicone resin may be used al one, and a crosslinkable
conponent, and a charge anount controlling conponent may be used with the

silicone W@%@%ﬁ?wu As necessary, the resin | ayervgﬁég&@g%ﬂig i ncl ude

conducti ve er or the like. Exanples of the conducti
iron powder, carbon black, titanium oxide powder, tin oxide powder, and

zi nc oxi dea hoyvidel .K Dhélavarcdge) pad diuelte dieariesbrolbl tes €5 cardecdi ve
powders is preferably 1 amor |ess. Wen the average particle dianmeter is

WO 2010/ 004 4OFTT I H2000OPLATBHAY 895 (1ha 31880/ (B s gk icult to

control the electric resistance. he resin layer can be forned, for
exanpl e, the follown nner. The .silicone.resin.or the |ike is

i osbl ved THOR aftuRte o DoRo ¥ 8XJadiasTE Siah i [SSHUTBHL the coati ng
solution is applied unifornly on the surface of the core material by a
convent i ores 187 kA dlmodeeit iofge aeh podate e ofr abliy deebakde, 2dher eby for ni ng
a resin |layer. Exanples of the coating nethod include 10 dip-coating

net hods spNaymbeat bifig: s dedh t @md bf Usiplseatfiangynath@d.8 to 40) (Ehg.organic
solvent is not particularly limted and may be suitably selected in

accor dance, W4 fly { e inendad ysele Hxamy ¢t { 1eheol d0G] 4l tphuene,
y utyl ke

xyl yl ene, 15 nethyl et hyl ket one, nethyliso one, Cellosolve, and butyl

acet ate. The ,baking is. not particularly limted and . may he external
oot 1 ng or™oleE) it AR Fiks - ERAIEPEY IFER Y MR REL Rl RIGEARY ng 1 xod
electric furnace, fluid electric 20 furnace, rotary electric_ furnace,

bur ner furhbtlesne iyt pead estors ANwerlwwmwd, carbon atheaamfunt of the
resin layers in the carrier is preferably 0.01% by mass to 5. 0% by nass.
When t he aandkmlens: Zess 24HalN Qudide byf oasbor betomsiof lpayeh yndyi ot

10 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);
poelyoxyalkylene alkylphenyl ethers (Number of carbon

15 atoms of alkylene: 2 to 24; Number of carbon atoms of
alkyl: 8 to 40) (e.g. nonylphenol EO (4 moles) adduct,
nonylphenol EQ (8 moles)/PO (20 moles) block adduct,
octylphenol EO (10 moles) adduct, bisphenol A-EOQ (10
moles) adduct, styrenated phencl EQ (20 moles) adduct,

20 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 EOQ (10 moles) adduct,
stearylamine EQ (10 moles) adduct, ete.); polyoxyalkylene

alkanolamide (Number of carbon atoms of alkylene: 2 to 24;
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WO 2010/ 001770PC11. 1P2009/ 061436 be forned uniformy on the surface of the
core material, and when the anount is nore than 5.0% by nass, the resin

| ayer beg\ggﬁlﬁg{,@gﬂ%i ck and granul ati on between carri er%{ﬂ‘ﬁﬁ'%bo/ﬁ&qsé‘ form

ni
carrier y not be obtained. 5If the devel oper is a two-conponent_
devel oper, the carrier content in the two-conponent devel oper is nat
parti cul ar INu i e # of @neb onya benselodcd md dac ocdirhigl porandndt 8 so @ 4¥ er abl y
90% by nass to 98% by nmass and nore preferably 93% by mass to 97% by nass.

10W t h reg@gﬁge_t ggﬁld;r%wémglr@ﬁiiae%h@a% Er(g (G rh8le 8 add@ubwo- conponent

devel oper, 't I's 1 part by mass to 10.0 parts by mass relative to

100 parts b ss.of the carrier.in genera 1 I ar m Appar at us
and | mage ﬁ%‘rﬁ’rygd%’fﬁgd'fpmeﬂi%%% cﬂg en?%p@%‘éa[gg’gsgf %‘ﬂ%ugﬁésent
invention includes at |east a latent electrostatic inmge bearing nenber, a
char ge conetol).i ng unit configured to charge a surface of the |atent

el ectrostatic image bearing 20 nenber, an exposing unit configured to
expose g he char getls syl gl ydf y dhéc lsdtcentoleb gper ostabind ¢ sagéabtanitng menber
to forma latent electrostatic inage, a developing unit configured to

devel op theyl.ake gt h By h YRYSc USTith @1 raRey Aeid @dped, visible
i mge, a t?%ﬁgke?{%ﬁltﬁ:c‘%ﬁ??gﬁ?@a 5}305010/00177@ /1P2009/ 061436 t o

transfer the visible i nt o .a recqrdi iy LXK uni t
conf i gur edPRIYH% ’f"r‘r‘eaﬁr?gﬁggeﬁtetd’ Y ee%ﬂg’f ﬁgr g@oq%%gﬁgggﬁm %nd
further includes a cleaning unit, and other, units Sii tﬂ?!lr‘ri/ s?‘l ected in
accor dance adiohol hel ksk eddiay, angr petimndricaadpabgd & ety Adhit, a
recycling unit, and controlling unit and the like. Note that a conbination
of the chaagidgctinit dnd e btk expdthregnunib eray f b clad heslt am sapdntthe
electrostatic image formng unit. The toner used in the developing unit is
an i mege- f giHig th 2085 0 AL pH 19 ¢ #rid @186 8N s I8N UPhe number
of carbon atoms of the above-mentioned fatfy acid is 8 to
40; and the number of carbon atoms of AO 1s 2 to 24.
Specific examples of the polyhydric alcohol fatty
acid ester are pentaerythritol monolaurate,
15 pentaerythritol monooleate, sorbitan monolaurate,
sorbitan monostearate, sorbitan dilaurate, sorbitan
dioleate, and saccharose monostearate.
Specific examples of the polyhydric alcohol fatty
acid ester AO adduct are ethylene glycol monooleate KO
20 (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 EQO (20 moles) "
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The i mage form ng nmet hod of the present invention includes at |east a
charging step for charging a surface of a latent electrostatic image

beari ng r exposi ng step for exposing the charged surface of the
| at ent 12&?@9&" ""@2? atic image bearing member to forma T‘a&’é‘rﬂ""’@i“é{:‘f’r ostatic

i mage, a devel oping step for developing the latent electrostatic inage

using a tonédutc, faoidnsnbisiabl dilaneated D angf @rdleBY BOCEZ 4 aholleahsferring
the visible image onto a recording nmedium and a fixing step for fixing 20

t he transfﬁ{ﬁggnﬁrmgﬁ 4@f the recording nmedium and further includes a

cl eaning step and ot her Steps suitabl y selected in accordance wth the
necessity, for e arrpl a charge eI atl st re ling step, a
controlling step é’ﬁd"?’rfe“lxl%pqﬁl&t% g(‘%b‘f%’ét fléhogp(it%ﬂ‘ ¥harging WO
2010/ 001770PCT/ J P2009/ 061436 step and the exposing step nay be called a

| atent el exithons are piermslges ot i g lsmeprofuéyl ondreised i n the devel opi ng
step is an inmage-formng toner according to the present invention. 5The

i mge horpagtaekhotrefol heopbesaityli ayest| 86 rdavaken anowePt Wytarri ed out
by the image form ng apparatus of the present invention. SpeC|¥| cally, the

char gi ng a r t r cokig et ing step
can be ca?% ?gedlcog?pﬁlﬁé‘%eﬁl?%(ggpn%gyﬁn??h%qa @ S%JH{%' &ggltsngeé;(&e)%acan be
carried og e devel oping unit; the transferring step can be carried.
out by th %’Hsgfé(rcolf’r’l » the fixing step can be carried out by the fixing
unit; the cleaning step can be carried out by the cleani n? unit; and the
other steps can B®¢cafrd exaguplpy ehdéhet n@rlyﬁmd:sx.c abaob ol neldey | or mi ng
toner of the present invention can also be used and housed in a process

cartridge eddieciAb| yddoidit adeosio 8b BN Beto Dic ey | Bade f B (1g) appar at us,
whi ch includes at |least the latent electrostatic inage bearing, nenber and

the dgyel GRolgskddnelild s %1%5}1005 L8R DA bONPANAIBPE Ay Showing a

configuration of an I mage appar at'us equi ppe process

32;;“ dge | Elg@j Chn% on{ b c?um?r Tauq'ytlon 5;0(95];1 eheb ' F?S mdlrc]zvs%ntl on is

adduct, and stearylglycoside EO (20 moles) PO (20 moles)
random adduct.
Bxamples of the water-soluble polymer (t) include
15 cellulose compounds (e.g. methy! cellulose, ethyl cellulose,
hydroxyethyl cellulose, ethylhydroxyethyl cellulose,
carboxymethyl cellulose, hydroxypropy! cellulose, ete.);
gelatin, starch, dextrin, gum Arabic, chitin, chitosan,
polyvinyl alcohol, polyvinyl pyrollidone, polyethylene
20 glycol, polyethylene imine, polyacrylamide, acrylic acid
(acrylate)-containing polymers (sodium hydroxide-partial
neuntralization products of sodium polyacrylate, sodium
polypotassium, ammonium polyacrylate and polyacrylate;

and sodium acrylate-acrylic acid ester copolymers); sodium
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WO 2010/ 001770PCI LI P2009/ 061436 In FIG 1, reference nuneral 1
denotes the entire body of a process cartridge, reference nuneral 2 denotes

a phot oco\ggéﬁhﬁ@h_&ﬂay be referred to as "latent el ectro%lﬁyé,ij,g‘mi’)mg?ﬁ beari ng

menber ™) nuneral 3 denotes a 5 charging unit, erence” nuner al
4 denotes a devel oping unit, and reference nuneral 5 denotes a cl eaning

unit. hyldY d:hiel P1(@sart all Puesd t pali A fdlour @lrdduefs tife configuration
el enents i ncluding the photoconductor 2, the charging unit 3, the

devel opi ngsygl,%né,@Qlé&e?ﬂ}gbggw(gﬁﬁﬁgwm%@r&nidng@‘gtr&allilsyb_lglqﬂtgi ned into

one unit as rocess car process cartridge i s detachably

nmounted on a_mai n body of, an i nage for.m appar at us, such as;a copier and a
printer. TH@IYBII'I@(’&\%%%Eﬂe@@ﬁﬁ‘wpg‘npéfﬂllhqn%s ogﬁ)g&?@gygﬁngfs}%ﬂ%ﬁ i mage
form ng apparatus equipped with a process cartridge in which the

i mage- f or npodytepdroda ctheegriederetci. rwebki paly s prioandedetc.)  The

phot oconductor 2 is driven to rotate at a predeterm ned circunferenti al

speed. gThe 20 phatpeonsEshet solnacet (e usetolm Klhangee odnpositive or
negative predeterm ned potential fromthe charging unit 3 in the rotating

process, t Oﬁﬁ'kql)%iS}&Pﬁﬁgg 88 4 dREY BXPOHK % dLEBad LRBURN TORPXPOSI NG

unit (not Sho suc exposure an aser beam and thus | atent
el ectrostatic .,2010/ 001770PCI MP20Q0/ 061436, i.nages ,arg sequenti.al |y
formed on & Heu ekt A8cdet e Fist oot bR aF co OTE: (Bl e Boripanine

el ectrostatic i mages are devel oped by toner with the devel oping unit 4,

devel oped tbhreresmmdds arhbduahttited Ityme arfsparnbsifapasdieans recordi ng
medi um by a transfer unit (not shown), which is fed froma paper-feeding

uni t bet wegns e sPHAt eeH MUY 13Nd Fife difaBsHed myplids cficth sbewaniso as to
match the rotation of the phot oconductor. The recordi ng nedi um havi ng

Lranst ey ' edoLURARSOLP 3SPALALEH, £ QYA PECUELACS o0k oS pliEhosanduct o

i ntroduced to a I'ng "uni't _ i mges are fixed and printed
phot ocondube Bt O ALk oF | Ge PTG 71 8 Sel RANCE U 4 At BHY Bfoval of -
untransferred toner residue remaining by the
alicyclic hydrocarbon solvents such as n-hexane, n-heptane,
mineral split, and cyclohexane; halogen solvents such as
methyl chloride, methyl bromide, methyliodide, methylene
15 dichloride, carbon tetrachloride, trichloroethylene, and
perchloroethylne; ester or ester-ether solvents such as
ethyl acetate, butyl acetate, methoxybutyl acetate,
methylcellosolve acetate, and ethylcellosolve acetate;
ether solvents such as diethylether, tetrahydrofuran,
20 dioxane, ethylcellosolve, butylcellosolve, propylene glycol
monomethy!l 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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15 cleaning unit 5, discharged, and then is used for subsequent inmage
formation repeatedly. Exanples Hereinafter, Exanples of the present

i nvent i 0%%&1'/@ (pe descri bed, which however shall not_ be cor}st,r_ued as
limting YeS& of the present invention. In the fol {8 pti on,
"part" or "parts" represents "part by mass" or "parts by mass". WO

2010/ 001771%'8@116%1?81109/1:9@%&)361, 2Pe @y hieqty lEémllm@lﬁb% dHFPdYes hen; f’f

| i near pol yester resin (bl) Into an aut ocl ave reaction vesse

equi pped Wibinad LOR IRTESlen 1 i8] p3ifo Bpfrigeryhl o fube, 3 parts

of 61, 3-propanédr o Fts of ctic acid I'acti 50 parts of
O-lactic agcid | chi de, and,ci par 2 of ,2-ethyl hexyltin were charged, the

m xt ur e ‘%95?@ pEatPa My ‘@-éb’é Pﬁﬁléﬁl ¥¢BhE g lirdfer normal pressure
at a tenperature of 160C for 3 hours and further reacted under normal io0
pressure atieemtbypendfoxedef hE3@Edoy olielabmproashd. babedr esine haken out
fromthe autoclave was cooled to roomtenperature, and then pul verized to

form partisl@s 40 N haeehy 19843101 &o Rak %69 &k 1 it Al eh8¥1POn8s thereof
pol yhydr oxycar boxylic acid skeleton (optical purity: 80% . 15Subsequently,

400 parts(iglgab%}rgggﬁm%% Egléglgg;ﬁlrolrg%ol havi ng pol yhydr oxycar boxylic acid

skel et on r oXy ue: 1 parts of polyester diol (hydroxyl
val ue: 56) [ whi crg had, been obt a'kn d by dehydratjon condensation of a
bi sphenol ~ A-E0 (2 PoP&as txidedt (whdnayobet F&sit ARIEPCABCRA VRO WS nol ar rati o
of 1:1 to be synthesized] were dissolved in nethylethylketone to prepare a
sol uti on, medpam sofan RPhhudsifiechdiinpextsentdi banagdnp heesre (fddedrt o t he
solution, and the solution was subjected to an elongation reaction at 50C
for 6 hour®)2¥ ebnwaeie the resin (b) or (b0)] at the time of
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 ete.;
(v2) aliphatic dibasic ester [di-2-ethylhexyl adipate,
2-ethylhexyl sebacate, etc.];
(v3) trimellitic ester [tri-2-ethylhexyl trimellitate,
trioctyl trimellitate, et.];
20 (v4) phosphoric ester [trimethyl phosphate,
tri-2-ethylhexyl phosphate, tricresyl phosphate, etc.];
(vB) fatty acid ester [butyl oleate, etc.]; and

(v6) mixtures thereof.
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WO 2010/ 001770Pcr/J P2009/ 061436 distilling the solvent away to thereby
obtain [Polyester bl-11. [Polyester bl-1] was found to have a Tg of 43C.

Product i 2\99?&@[7'}9"'%"” 2 (Production of linear polyester ;ﬁ?{.ﬂz&gﬁhsél gt 0 an

aut ocl av on vessel equipped with a thernoneter, Irrer and
nitrogen inlet tube, 3 parts of 1,4-butanediol, 400 parts of L-lactic acid
| actide, 100 partkn dfheDqmctd mt acivh i tictn deheapd r2ipkr dd aghe be vty hexyl tin
were charged, the m xture was subjected to ring-opening io polynerization

under nor mgh PEBSEH! Fadtid dsCMRST RS Wt £f1y16@6h Tlyr $hhaaunheandffulid her
reacted under normal pressure at a tenperature of 130C to yield a resin.

The resin taken t. t,ocl s cgql L .00, aperagure, and
t hen pul vefF7a4 ﬁgr%8§%3m| g#ebs&tfg’\{.&g\@herg%ngb&gﬁ' nﬂgmégﬁgggﬁ di ol

havi ng a pol yhydroxycar poxylic, aci.d skel eton (optical, gurity: .60% .
Subsequent Mytifogon piy o BRTERLS diPaRREAT Poldy ddtlére Aot ’htgw(fe

pol yhydr oxycar boxylic acid skel eton (hydroxyl value: 11.2) and 300 parts of
pol yester dialméhydroxyio POovame:a6s)agenp abthald déam ebeniafedepin
dehydrati on condensati on of a bi sphenol A-EO (2 noles) adduct and a

terepht hal iy agifle 81( ) 170V 81 u i 10 Of a de Ip ABt R eSHAL esSt e df vesien di ssol ved
in raethyl ethyl ketone to prepare a solution, 38 parts of IPDI as a chain

col ut i on g wRLE SR Bphdee KRL TR bR S e gt MO IFE 1 D381 soc
[ Pol yest or M| ro Forg bivet hs TR oL £ 3 41473 o4 Hhe drongels
5Production Exanple A-3 (Production of |inear polyester resin (bl.))
Into an auildalmeéer esctions VedsEd, aqud gied miikhrau tthdi workevy 8t teaoEtirrer
and a nitrogen inlet tube, 3 parts of
10 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.
15 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
20 vrange of 0.0005 um to 1 pm. The maximum limit value of
the volume average particle diameter is more preferably
0.75 um, and particulariy preferably 0.5 um. The

minimum limit value is more preferably 0.01 pm,

particularly preferably 0.02 um, and most preferably 0.04
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1, 3-propanediol, 400 parts of L-lactic acid |actide, 100 10 parts of

gl ycoside, and 2 parts of 2-ethylhexyltin were charged, the m xture was
subj ecte ri.ng=openi ng pol ynmeri zati on under nornmal pre re a
tenperatﬂyéggimgga for 3 hours and further reacted unde ﬁﬁ%ﬁHﬁﬁkﬁPessure
at a tenperature of 130C to yield a resin. The 15 resin taken out fromthe
autocl ave pas cddb ee tha tr ab it tienflesat eideto amd atike e pith Vies k £ed elso(Gdr m
particles to thereby obtain a polyester diol having a pol yhydroxycarboxylic

aci d skel e 89 fPhi €& u B ialde r dP0% a r SHS AR o r 3701 Qg{r%,sé fg thus

obt ai ned pol yester diol 20 having pol yhydroxycarboxylic el eton

(hydr oxyl e; 11.,2) .and 250 parts .of | yester. dipl (hydroxyl value: 56)
[ whi ch had%gégﬁl%fﬂ éf')r?ég W?‘d&h qu&Fifsha@’gﬁdgﬁingohﬁﬁf %éﬁi Qbhenol A-EO0 (2
nol es) adduct and a terephthalic acid at a molar ratio of 1:1 to be

synt hesi zd]00 &9 o 69 092579 apa, APRI0DACE1 4B ba wky @ rafiarsd byo witdpar e a

solution, 25 parts of adipic acid as a chain extendi ng agent were added to

t he solsut itdre randzd od Gd) @1 iom nad.2eped ed nihedie heiduiaeth dreessudet®f 10
airnlig to 15 nmmHg for 5 hours to thereby obtain [Pol yester bl-3].

[ Pol yest ero pdai3] re@snf pdidQ Haws @anngf %'umepftgg'f%?ep a@%@gpée A-4
I )3l nto

(Production of linear polyester resin (b n autocl ave
reacti on vessel .equij w th.a thernonete a,stiyrer. and a nitrogen inlet
ube. 3 pef iR b PRTY W Lif e TR Tl 1 (U il P ReRa rbi# ge, ' 50
parts of D-lactic acid lactide, and 2 parts of tetrabutoxy titanate were
charged, t¥%bbhi %ttt raaxge ety Br AP Poumt dRdEn8edmunasd pemtac uppad¥ure at a
tenmperature of 160C for $ hours and further dehydration-condensed under

reduced 1 priesably ofittGmmiHe renk® wfHy. @5 jamt ¢opEreamnur e Tdie

10 volume average particle diameter ¢can be measured 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

15 Dopplar Method, or the like. If a difference in measured
value of partiele size arises between these individual
measurement apparatuses, a value measured by L5-800 is
employed. Note that the volume average particle |
diameter of the after-mentioned resin particles (B) is

20 preferably, in terms that the above-mentioned particle
diameter ratio i1s 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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160C to yield a resin. The resin taken out fromthe autoclave was cooled to
roomtenperature, and then pulverized to formparticles to thereby obtain a

pol yester,_ di aving a pol yhydroxycarboxylic acid skel gt- i.cal 20
purity: §ﬁ@&3h@ﬂgégquently, 400 parts of thus obtained g%?@ggﬁg@“3$%|

havi ng pol yhydroxycar boxylic acid skel eton (hydroxyl value: 11.2) and 100

parts of pol yest exsdila) peleydneod (va)pea: co6)b [mint odn hefda peerp okt miered by
dehydrati on condensati on of a bisphenol A-EO (2 noles) WO

2010/ (1017(0PSI5:n EADAUARLES0 PEYCly 1890, %4 PR ot (03 gl sd ol ar

ratio of 1: nt hesi zed] " weré di ssolved in rnethyl et hyl ketone to

prepare a sol utian, arts of .| PDl as.a chai.n ext My t.were added
to the sol Bfi Bﬁ?%andﬁ)%ge st&ﬂshttitgl‘? gagug §35’]’%&Y8dgf§ﬂ§n g}%ggt?on reaction
at 50C for 6 hours, followed by distilling the solvent away .to {hereby

obt ai n [ Pokyestrercapiabilie ofPot yebing mthltgb@scuw %eﬂ\g%)a T§™of 48C.
Production Exanple A-5 (Production of |inear polyester 10resin (bl))

I nto ar aut ek avesd eaet hom awdssd o fe ot prierk wietshi naptahved cbmet(®), a stirrer
and a nitrogen inlet tube, 3 parts of 1,4-butanediol, 450 parts of L-lactic

act d | act! 6y 33 nRRlE gexg_fsiﬁ]kﬁeﬂ W BELE dACt e 1AN4 o2 B hSr Qf cdidly abut oxy

titanate 15 Wwere C e m Xxture was dehydration-condensed under
normal pressure at a tenperat ur g, af 0C.for .3 hours and furtkl

dehydr at i oﬁ’-l&}}nﬁgﬁsgaeﬁﬁd'é’rmr g‘ﬂ@%e‘d‘% S EOrBine By 4 ’i%glﬁn{ﬂ—lg at a
tenperature of 160C tq yield a resin. The resin taken out fromthe 20
aut ocl ave pagtiobtzd Do therfodbapdma methads erenepamelitied td form

particles to thereby obtain a polyester diol having a pol yhydroxycarboxylic

aci d skel epat K opt 1€ ak havhi &y oB0%h a Sehsemueintllyg #0@ garive of t hus
obt ai ned pol yester diol having pol yhydroxycarboxylic acid skeleton WO

ol yestbr AT A e AP Boy o G 1og en® apnn o ponts
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

15 resin particles (B) containing the resin (b2); a method in
which a reactive group-containing prepolymer (a) or a
organic solvent solution and/or dispersion liquid thereof is
dispersed in an agqueous dispersibn liquid of resin particles
(A), followed by addition of a water-soluble curing agent

20 (p) 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) 1s a material
reactable with water to be cured, the prepolymer (&) or an

organic solvent solution and/or dispersion liquid thereof is
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dehydrati on condensation of 1,2-propylene glycol and a terephthalic acid at
a nolar ratio of 1:1 to be synthesized] 5 were dissolved in

met hyl et Wbiﬁt?ltnf?)ﬁﬁ?ﬁ 0 prepare a solution, 20 parts of | P‘g{ﬁ’ﬁ?“@ég‘@ﬂg ect ed
J

ext endi ng agent were added to the solution, and the sol
to an elongation reaction at 5000 for 6 hours, followed by distilling the

sol vent awdisiierdddrieby mhipiaohBollyeséesionm 1o wid] (W)Pelfyasdigr bl-51 was
found to have a Tg of 48C. Production Exanple A-6 (Production of polyester

[ i | ' I i Lt.h a th t
resin) partidle@ 68)al oG 98%&&@&%@31 ‘pé‘?ﬁ?r? at?{blti’r,logtggféé"bg a thernomet er

and a stirrer, 9 parts of glycerine, 2 arts o cid lactide,
and 2 parts of.dibutyltin oxide 15 char.ged, ,and the yeaction vessel
fas subat | RUTBIE THYHE (O BaetD BIBRUAIHA & thie psibul &2bms  subj ect ed
to ring-opening polynerization under normal pressure at a tenperature of
160C for 6 hoursAdgnd ¢emtthara vieat odda urrieet ived gred presgstiaierod 110 nHg t o
1.5 mHg for 5 hours. 20 The reaction m xture was cooled to 110C, 18 parts

of | PDb werhee addedivieegebap -aoa tialia ifig i olasnbur (derwidached at 110C for
5 hours, followed by distilling the solvent away to thereby obtain

[ ur et hane-a1pdid 4 ety PRL WPt ecrﬂ‘%?amﬂg?ﬁ%ygo%qg(gﬁlgng&& 3094061436

wei ght average nolecul ar wei g aving a free Isocyanate
content of 0.5%f tical lgurihi/: ]tgoc@{ Prod,uctign Exanpl e A-7 (Production
of polyester res %)al P R AGTR BV PEAC A DR2GELYER By 4Ppped with a 5
thermometer and a stirrer, 6 parts of ethylene glycol, 400 parts of
L-lactic £ARtadeddd theoroaphiie e3o wp pinytainipgipee petemshalgdd, and
the reaction vessel was substituted with nitrogen gas. Subsequently the

m xt ure waghsobjectebuhetiongl openipg(pd) yapaibiat b dnewnctd b gl O itdr mal
pressure at a tenperature of 160C for 8 hours and further reacted under

d f WG a9Hon :alt ai
{Soij;ggtg&?]su%gg?idcrgk puri tI%:%Ojltgb%. [g%y&ltgﬁ%éé&laimpgﬁﬁﬁlgg ﬁéaCe a Tg

of 40C.  ,pn active hydrogen group-containing compound {f2); and

[2] a combination between a reactive group
contained in the reactive group-containing prepolymer (o),
which is an active hydrogen-containing group (a2) and a
15 curing agent (B) which is a compound (f2) reactable with
the active hydrogen-containing group (a2)..
Of these combinations, [1] 1s more preferable in
terms of reaction rate in water. In the combination [1]. As
a functional group (al) reactable with active hydrogen
20 compound, an isocyanate group (ala), a blocked isocyanate
group (alb), an epoxy group (ale), an acid anhydride group
(x1d) and an acid hydride group (ale) are exemplified.
Among these, preferred are (xla), (alb) and (ale), and

particularly referred are (a¢la) and (alb). The term
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15Pr oducti on Exanple A-8 (Production of polyester resin) Into a
reaction vessel equipped with a thernoneter, a stirrer and a nitrogen inlet

tube, 70 1, 2-propylene glycol, 716 parts of dinethyl ... s
t er epht hé‘wgﬁéhﬁ%g—%nparts of adipic acid, and 3 parts of P?'gﬁtrpg‘m/t“g@(

titanate 20 as a condensation catalyst, were charged, and the m xture was

reacted at«g89&kbAdRIoéy Nhhrtedehouads (alltgdncin8 dauisvayahetdi stilling
generated net hanol away. Subsequently, while gradually increasing the

t enper at ur 2 t I xtyie., r umdes nép N d H99eRe 9as WO
2010/ 00177%5&?‘%@8&5}%@??3?4@ gtlgtélg?nﬁigofg%?xﬁgur% ?ﬂ) gengr at e%l

1, 2-propyl ene glycol and water .being distilled awa further reacted under
reduced prgggﬁgéﬂgff‘ga ¢hudg ?rﬁgﬁl,e% 6693806‘&&{% on product was taken
out when the softening point thereof reached 5150C. Into an autocl ave

reaction vessehy biguitppeyl ke t dx Bmtehed hobky bkespdim et FYebepe 2@ N2 es of the
resulting resin, 400 parts of L-lactic acid lactide, 100 parts of racemate

| act i dey angximnar byelohikan siitt &k bk, hal eiley Weyley Hbet getin egnelt ¢ He react i on
vessel was substituted with nitrogen gas, io followed by pol ynerization at

160C for 61%%,%15@%Eﬁrﬁwgi‘ﬁ'l%%%l g_]gh%zmégggdgptical purity: 809%.

[ pol yester nd "t ave a oducti1 on Exanple A-9
(Production of polyester resin). Into.a reaciion yvessel.equjpped wth a

t her monet eY“,"*&’E‘eF@taicrtlaé?@arbeca%hi"trlllB&é?‘rFanT‘L‘E‘%ﬁg , %%i“gaifté) gfo

1, 2-propyl ene glycol, 794 parts of dinmethyl terephthal ate, 66 parts of
adi pi ¢ aci darb® martosnef (etliarbli mhethemasieetannl etpaktpBERAIEani um
terepl ahal ate as a pol yneri zation catal yst, were charged, and the m xture
was react efly Bl 2l 180G aNdey | @énbl | magepl ghs nsil; eato.] bmcdikeurs while

distilling generated nethanol away. Subsequently, while gradually
i ncrealsd ngn&@ﬁﬁz%mgr%iﬁr;?ott.lﬂd%?’@gcelizy?acetone, ethyl malonate,
ethyl acetoacetate, etc.]; basic nitrogen-containing
compounds [N,N-diethylhydroxylamine, 2-hydroxypyridine,
pyridine-N-oxide, 2“mercfxptop3}ridine, etc.]; and mixtures
thereof. Among these, preferred are oximes, and
15 particularly preferred are methylethylketoxime.
As a skeleton of the reactive group-containing
prepolymer (o), polyether (aw), polyester (ax), epoxy resin
(ay) and polyurethane (0z) are exemplified. Among these,
preferred are (ax), (ay) and (az), and particularly
20 preferred are (ax) and (az). 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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m xture was reacted under a nitrogen gas streamfor 4 hours with generated
1, 2-propyl ene glycol and water being WO 2010/001770PC11. 1P2009/ 061436
distille ther reacted under reduced pressure of 5 | to 20 mrHg
for 1 hoS?&g@%@“%%L reaction product was taken out wherf¢H&? %w%éHPng poi nt
t hereof reached 160C, thereby obtaining [polyester 3]. [polyester 3] was

found 5 toahdveodyTgcodn6lGirRreduoiimg fxbymplear Af 1D clhy aoluciticane of
nodi fi ed wax) Into an aut ocl ave reaction vessel equipped with a

thermonet egg@and aEstd fipdks éMh&%@W%nf {?ngéﬁgd?add&iﬂfon_

| ow nol ecul ar wei ght pol yet hyl ene of teni ng point:
128C, produced by Sanyo_ Chem cal ,Industriges, Ltd. re charged, and the
reaction v§%’§ f’r%fglgﬁbgtrioﬁﬁ‘é‘tﬁ \}ﬁetrlﬁv%?{lrﬁb%hﬁ 1 qﬁ’eﬁrﬁh?ﬂg?t nper at ur e
was increased to 170C so that the corrpﬁnents wer e adequat el y di ssol ved.
Subsequent Pigpheng | nfxbuse e ot iSone todt and ag1593opahygdvim.st yrene, 255
parts of nmethyl naethacrylate, 34 parts of

di -t - but y| Bemanplbexahythreopel gphichdlsai e, (candiddbupar pslph ddikena was
delivered by drops into the reaction vessel in 3 hours at a tenperature of

170C 50 3%pteaBRL¥IBELFacihg A0ERIIAN S, JANG iLUELGT LR DG gact i on

t enperature was mai ntai ned for 30 m nutes, r enoval he

sol vent, thefeby ;obtainin dirfied wax 1] . dified wax 1 s found to
nave an’ s ol RtdgPgh B Py b RS bA AL P4k, nPEhEs tberd Bh utd daae 10, 36
(cal/cnB)1/2, an M of 1, 7r2),r an Mv of 5,194, and a Tg of 56.9C Production
Exanpl e A-H‘ill(’lﬂrod'dif'b‘?ﬂéﬁ vtesin) [Polyester 3] (200 parts) and [ pol yester

b1-2] (800
As a method of introducing a reactive group into the

10 polyester (ax), epoxy resin (ay), polyurethane (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

15 [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

20 reactive group is added 80 as to react with each other,

In the method [1] described above, it is possible to
obtain 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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5 parts) were nelt-kneaded at a tenperature of 100bC to 130C using a
bi axi al kneader (PCM 30, nmanufactured by | KEGAI, LTD.) to obtain a kneaded

product. Jhen ,de,kneaded product was cool ed to room t eeRepafeYHG3ANd then
coarsely crushed to particle size of 200 umto 300 umusing 10a hamer

mll, thereby obtaining [resin 1] ((bl) content in the resin: 80% optical
purity of gllup €%t a iRriark cin mny Bxasipl @ reH@lyBreaducti oposy resin)
[ Pol yester bl-11 (1,000 parts) was coarsely crushed to particle size of 200

urn to 300,upyt [hideS o) 44BN phagesteRle v Mk ed Fesiyl: 100%
opti cal pugi&lt@yﬁgf&?{b‘%%%%g/o F‘I;brogélucti on ExarrplygﬂA- 13 ( roduclfyi on of resin)

ol ¢ kneadBa0 U whaH TN gt B ¥ FRaTe Bt NARREP L bk ehate  ea 1 v

Producti on Exanpl e 11, 20thereby obtaining [resin 3] ((bl) content in the
resin: 80%ErOptH ¢AN fRiMing gfolyi e tbane PF’ﬁ@dﬁ-é’t’PSﬁ’ Sl e A- 14
(Production of resin) [Urethane-nodified pol yester] (200 parts) and

[ pol yess er bl-4] A80pahksyavisr @fmebd hskeatied a hre mpeme s, for

2010/ 0017701 ' Cr/J P2000/ 061436 pulverized in a simlar manner as that

descri bed L P ct;i € , H &bV AL ptewntaesingd) ((bl)
cont ent inb?ﬁeﬁlgggfﬁ:noggéjégg%i%%% pl}?ﬁy %f%l)@ 80% . Production Exanple

A-15 (Pr Od‘ﬁ%ﬁk%gt%fr LesiWymer, the mixing ratio of the polyol (1) to

the polycarboxylic acid (2), as an equivalent ratio

[OH)/[COOH] of hydroxyl group [OH] content relative to
10 carboxyl group [COOH] content in the polyester resin, is

preferably 2/1 to 1/1, more preferably 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,
15 with only a change in their components.

In the method [2] described above, 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

20 obtain a blocked isocyanate group-containing prepolymer;
a polyepoxide is reacted to thereby obtain an epoxy
group-containing prepolymer; and a polyacid anhydride 1is
reacted to thereby obtain an acid anhydride

group-containing prepolymer. As for the amount of a
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5[ Ur et hane-nodi fi ed pol yester) (200 parts) and [ pol yester bl-51 (800 parts)
were nelt-kneaded, and then pulverized in a simlar manner as that

descri beqyd By Mhepygti on Exanpl e 11, thereby obtaining [fesi ((.bl)
content in t%e"r es'?n: 80% optical purity of (hi): 80%'?8%8'%}]@%{?&3?0n
Exanpl e A-16 (Production of resin) [ Pol yester 3] (350 parts) and

[ pol yest ercduhr-pd3)u 85600 pania)nges ef wet t iddehgad,ugngn dhen gu digrd zed in a
simlar manner as that described in Production Exanple 11, thereby

obt ai nin N 6L [ e.reshp: O, tdcal rqity of
L At g e s

[ Ur et hane-nodi { i olyester] (200 parts) and [pol yester 1] (800 parts)
ber e ol t-Wndntagt BReY BRI AT Do € o 3% L Srbhhatt ARy hal
described in 20 Production Exanple 11, thereby obtaining [resin 7] ((bl)
content irntSolNd aeate:cOPHPopehtalnpugipglnestdr prayly Breodudie on Exanpl e
A- 18 (Production of resin) [Uethane-nodified polyester] (200 parts) and
(pol yest erm2k i 800a pay tod) t Mergeo heldodinended, aand o kg WAQe3011@6Q03770PCI A
P2009/ 061436
[INCOJ/[OH] of isocyanate group [NCOI] content in the
polyisocyanate to hydroxy! group [OH] content in the
hydroxyl group-containing polyester prepolymer, is
preferably 5/1 to 1/1, more preferably 4/1 to 1.2/1, and
10 particularly preferably 2.5/1 to 1.5/1. 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,
The number of reactive groups per one molecule in
15 the reactive group-containing prepolymer (o) 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
20 agent (B) becomes higher. The Mn of the reactive
group-containing prepolymer (&) 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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pul verized in a simlar manner as that described in Production Exanple 11,
thereby obtaining [resin 8] ((bl) content in the resin: 0% optical purity

of (b 1) %gog/%w(hbl\/%ﬁ;urenent met hod of wei ght average pa&g&.ﬁhg}eﬂ?ﬂ@qwter of

toner] chine: COULTER MULTISIZER |11 (manu y~ Beckman
Coulter Co.) aperture dianeter: 100 anal ysis software: COULTER
MULTI SI ZERy 2@ pAY oMels dplré-ﬁgx(eml}dtl(%@i)(by:oBSGKUB@,ledﬂeer Co.)

el ectrol yte: Ips ON Il (produced by Beckman Coulter Co.)

di spersion_Li gui d; L 109 0 y t ngolpaur yl

et her; HLBpfﬁﬁgng}g uced ﬂ%’aikpfg%ggggggﬁ?gnyﬁj§?§%§$?¥%gh§tﬁd?PPgns: 10
ng of a neasurenené SQﬂB|e was added to 5 nml of. the dispersipon.|iquid and
di spersed 9 20 ApRr sohP& YR 8HRFEINHG InkRAI T F bV & BHARR CORHRIMIDE m of
the electrolyte was added the dispersed 20 product, followed by dispersion
treatment pmeplndysuper(eonis pdisieandi g 2nRO0 peises ar diesd: et nd MBAIEr enent
conditions: 100 nL of the electrolyte and the dispersion liquid were added

into ageakerferlB1301 WOONFS1dEs & WoES ABANV 0. at By eancimgredié on
whereby particle diameters of 30,000 particles can be neasured in 20

ar ticle f SReretanrOr R GhrpPleda BALERRILTY pRSIERR RaR B 207 O°

di stribution. (Exanple A ) . . : . .
resix(1 paxr'TtPic es (:IC))) having a sharp particle size distribution

with a small amount of an organic solvent.
Txamples of the active hydroxyl group-containing

10 compound {f1) include polyamine (fla) which may be
blocked with a compound capable of desorbing it, polyel
(B1b), polymarcaptane (Blc), and water (f1d). Among
these, preferred are (Bla), (B1b) and (p1d), and more
preferred are blocked polyamines and (p1d).

15 As the polyamine (Bla), the same as those described
in the polyamine (16) are exemplified. Preferred example
of the polyamine (B1la) are 4,4’ -diaminodiphenylmethane,
xylylenediamine, isophorondiamine, ethylenediamine,
diethylenetriamine, triethylenetetramine, and mixtures

20 thereof.

As an example of the case where (B1a) 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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(Toner forrmulation) resin 184 parts paraffin wax (nelting point: 73C)5
parts nodified wax 11 part 10 carbon bl ack (#44, produced by M tsubishi

Chemi cal v mr"?*!"h&&‘) 10 parts The toner starting material described
above vvas%?e by HENSCHEL M XER ( FMLOB, manuf act ur B HRPNEEEs M i ke
Kakouki Co., Ltd.), and then nelt-kneaded at 15 a tenperature of 100C to

130C by a askbal akoans€a ceREMe30m siadtymneddye | KEGA, LTD,). The

resul ti ng kneaded product was cooled to roomtenperature, and then coarsely

crushed t oA GLE b fe 30 ?m\,\gg tggé)iflggnn s&cg%‘@%}q?jmmr mll.

Subsequent |y, t'he crusHhed produc rhel’y flesd by a supersonic
jet pulverizer, LABQIET, ( uf act ured by gllid’uo Pneumatic I ndustry Co.,
Ltd.) whi I%bgi)b?ﬁﬁf?a&é’lw gﬁﬂ?{‘ﬁﬁlei Agntpeu ﬁ/gﬁ”z’@tﬂ]&ﬂ}a}’ﬂepr%éure so
that its weight average particle dianeter was 6.2 p.m 0.3 pmand then

cl assi fi et estarl dehxided) | baving 2000/000FGRCER2008/ G614 86 s assi fi er
(MDS-1, manufactured by N hon Pneunmatic Industry Co., Ltd.) while

appropii ated wipeanh del 14 g §hezbbitliaie QAL M Eth so that the ampunt of
fine particles having a weight average particle diameter of 7.0 um 0.2 5

toner  base’ part| Aot r8 boleaL B A HEIH e oS TEiebE AR EHFRVE (s i ca,
toner basd AR G bRl BOFOT 1 By ARERECH b LENSORI ER €11 B&ERS t her eby
produci ng Toner A-1. (Exanple A-2)
of the diol (11) or a combination with a small amount of the
polyol (12) is preferable. As the polymercaptane (Ble),
10 ethylenediol, 1,4-butanedicl, 1,6-hexanediol are
exemplified.
A reaction stopper (Bs) may be used along with the
active hydroxyl group-containing compound (f1) as
necessary. The additional use of the reaction stopper (Bs)
15 at a given ratio makes il possible to adjust the molecular
weight of the resin (b2) to a predetermined value.
Examples of the reaction stopper (8s) include monoamines
(diethylamine, dibutylamine, butylamine, laurylamine,
monoethanolamine, diethanolamine, etc.); blocked
20 monoamines (ketimine compounds, etc.); monools
(methanol, ethanol, isopropanol, butanol, phenol, etec.);

monomercaptanes (butyl mercaptane, lauryl mercaptane,

etc.); monoisocyanates (lauryl isocyanate, phenyl
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(Toner formulation) resin 258.8 parts resin 425.2 parts '5 paraffin wax
(nmelting point: 73C) ... 5 parts nodified wax 11 part carbon bl ack (#44,

pr oduced j.shi Chem cal Co., Ltd.)10 parts Toner,#- -pieduced
in a si m%%‘#‘é‘ﬁﬁﬁ“ to that 20 described in Exanple A- Il)(gi‘ﬁ)éz}é@ﬁ){ 43{? t he

toner formnulation was changed to the fornul ati on descri bed above. (Exanple
A-3) (Tonerisbeym@td 0vkc.r;esion anpapoxidad 2b1uak00g70ptyh BP2B@I, 061436
resin 342 parts paraffin wax (nelting point: 73C) ... 5 parts nodified
wax 11 partaye.),

Examples of the active hydrogen-containing group

(a2) contained in the reactive group-containing prepolymer

5 (a) in the above-mentioned combination [2} are an amine
group (a2a), a hydroxyl group (alcoholic hydroxyl group,
and phenolic hydroxyl group) (a2b), a mexcapto group (a2e¢),
a carboxyl group (@2d), and an organic group (a2e) which is
blocked with a compound capable of desorbing these amino

10 group. Among these, preferred are (a2a), (a2b) and an
organic group (x2e) which is blocked with a compound
capable of desorbing amino groups; and a hydroxyl group
(2b) is particularly preferable. As the organic group
which is blocked with a compound capable of desorbing

15 amino groups, the same as those described in (Bla) are
exemplified.

Examples of the compound ($2) reactable with an
active hydrogen-containing group include a polyisocyanate
(Bp2a), a polyepoxide {(B2b), a polycarboxylic acid (B2c), a

20 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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carbon bl ack (#44, produced by M tsubishi 5Chem cal Co., Ltd,)10 parts
Toner A-3 was produced in a simlar manner to that described in Exanple A-1

except t er formulati on was changed to the fo ation described
above. ( arzr(%nﬁeimk?‘g) to (Toner formulation) resin 384 lfo(g[w@}"h’g'éfgf‘fi n wax

(nmelting point: 73C) ... 5 parts nodified wax 1,1 part carbon black (#44,
produced byrdfdsibdd vl ylizCrenticate Care ldldo) 1Repad frse TONRE tAret Was produced

in a simlar manner to that described in Exanple A-1 except that the toner
fornul ati ga,nes,6h2R0eB 50) ! PRel 98 AV 8fd QR RS AIReILBRCYR. c i Fxanpl e A-5)
polyepoxide (19) are exemplified, and preferred ones are

also the same.

As the polycarboxylic acid (B2c¢), dicarboxylic acid

[+

(B2¢-1), and trivalent or higher polyvalent polycarboxylic
acid (B2¢-2) are exemplified. Examples of the
polycarboxylic acid (32¢) include a dicarboxylic acid
(B2¢-1) and a trivalent or higher polyvalent polycarboxylic

16 acid (B2c-2) are exemplified. A single use of the
dicarboxylic acid (B2¢-1), and mixtures of a dicarboxylic
acid (B2c¢-1) with a smaller amount of the trivalent or
higher polyvalent polycarboxylic acid (p2¢-2) are
preferable. As the dicarboxylic acid (B2c-1), the same as

15 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 exemplified, and preferred ones
are also the same.

20 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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20 (Toner formulation) resin 4
.............................................. 42 parts 42 parts carnauba

wax (rmelt}] int: 8000) ... 5 parts nodified wax 11 I rhon bl ack
(#44, pro‘ﬁﬂggg'ﬂ’fi%{msubishi Chemical Co., Ltd.)10 part@'ﬁr}"”"”g’%ﬂgﬁ’er A5

was produced in a simlar manner to that described in Exanple A-1 except

that the tpRaitHar hat@ncbiows tepanoedpsd inhey oy myead iade mesertibed
above. (Exanple A-6) (Toner formulation) resin 584 parts

paraffin ( ' At ot 7] a2 S, LELed wax 11 part
carbon bl ac e(%k‘?é%?gg(&ﬁ&ic b%/&@tdsrdgiesH?ggge?négéfpg%%?gtd. )10 parts

Toner A-6 was produced.in a simlar nner to that c{eﬁ@ri bed in Exanple A-1
except that the tomerDisipg SRtbh ofst REsCRREngRELY b HY  BF rdilat i on

descri bed above. _ '
equivalent ratio [al/[p] of reactive group [al content in the

5 reactive group-containing prepolymer (&) to hydroxyl
group [B)] content in the curing agent (B), is preferably 1/2
to 2/1, mo re preferably 1.5/1 to 1/1.5, and particularly
preferably 1.2/1 to 1/1.2. When the curing agent {(B) is
water (B1d), it is regarded as a divalent active hydrogen

10 compound,

The resin (b2) obtained by reacting the reactive
group-containing prepolymer (o) with the precursor (b0)
containing the curing agent () becomes a component of the
resin particles (B) and the resin particles (C). The weight

15 average molecular weight of the resin (b2) obtained by
reacting the reactive group-containing prepolymer (a) with
the curing agent (p) is preferably 3,000 or more, still more
preferably 8,000 to 10,000,000, and particularly preferably
5,000 to 1,000,000,

20 In the reaction of the reactive group-containing
prepolymer (a) and the curding agent (§) 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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(Exampl e A-7) (Toner formulation) resin 684 parts carnauba wax (nelting

point: 80C) ... 5 parts 20 nodified wax 1
......... . +iieinieno....... Lpart carbon black (444, produced by
M t subi shT O HEMEA 0., Ltd.)10 parts Toner 'Ajf'f‘{'\ﬁ/&‘g’f"ﬁ?b‘ﬂuced in

a simlar manner to that described in Exanple 2'41 except that the toner

fornul ati opolpm exttainged five thver dtdorlkgkitem deher Fbedn alOVBecoRBarati ve
Exanple A-1 5(Toner forrnmulation) resin 784 parts paraffin wax (nmelting

int: 73C ix difh i i I
Point: 73Ghixturd 8 $osTREDIDBR e by the reagtiop pLAR® broduced by

.................................... part car pon

M t subi shi_toChem cal Co., Lt d"leo parts Toner A—§ was, produced. in a
simlar mEnreres Efgup-contaiding prepolymer (a) with the curing

agent (B) in the agueous medium, and an unreacted resin
5 such as the linear polyester resin (b1).
The amount of the agueous dispersion (W) used to
100 parts by mass of the resin (b) is preferably 50 parts by
mags to 2,000 parts by mass, and more preferably 100 parts
by mass to 1,000 parts by mass. When the amount is 50
10 parts by mass, the dispersed state of the resin (b} is
improved, and when the amount is less than 2,000 parts by
mass, 1t is favorable in terms of cost efficiency.
The resin particles (C) can be obtained in the
following steps. An aqueous dispersion liquid (W) of resin
15 particies (A) containing a resin (a) is mixed with a resin (b)
or an organic solvent solution and/or dispersion liguid (O1)
of the resin (b), or a precursor (b0) of the resin (b) or an
aqueous solvent solution and/or dispersion ligquid (02) of
the precursor (b0), and the solution and/or dispersion
20 liquid (O1) or (0O2) is dispersed in the agueous 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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described in Exanple A-1 except that the toner formul ati on was changed to
the formul ati on descri bed above. Conparative Exanple A-2 5 (Toner

f or mul at '\8@201([/1(?('3’77'] 884 parts paraffin wax (nelting p0|l,r3rrmp%§,(;)%mﬁ
parts nmodified WaX 1. . ... ... car bon

bl ack (444, produced by M t subi shi 20Chem cal Co., Ltd.)10 parts

Toner A-9 whe P& obthaeshtitlass(1B) lcam twinniarg tihiet hat idedor, |ifnddlomcE>lwrpl e Al
except that the toner formul ati on was changed to the formul ati on descri bed

above. éo%%%yiﬂé’gé&e%%&ﬂi/ %ﬁlﬁ%@ from tHBG § Q8Os @ksExanples A-1

to A-7 and npar ati ve A-2 were neasured for their

dogr 6o in SGEBEIIER TRIn ThES PO (1) ASGEG b i aiE r8RY A7 hen
eval uated. The eval uati on results are shown in Table A- rgeability
(Charged Atbentdpinrm arb@les Bhesapotake WWIQrfbﬁﬁ@-rthCE‘%gg rOTehch

5 coating layer (P). Whether the resin (a) becomes the
particles (A) or the coating layer (P) is determined
depending on the Tg of the resin (a) and the conditions for
producing resin particles (C) (including solvent removing
temperature).

10 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

15 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

20 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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toner produced and iron powder ("F-150" produced by io Japan-Iron-Powder
Co., Ltd.) were each precisely weighed in an anount of | Qg and placed in a

turbul a gpaéﬁng)glﬁgr (manuf actured by WIly A Bachofen Q@%@ézﬂgﬁ{}?%msphere

of 23C and Yoand stirred at 90 rpmfor 2 m nutes. ng, O0.2g
of the m xed powder was charged to a 15 bl ow off powder charge neasuring

appar at us ¢ZBz20B¢ t waruf 4adwied by) KYGERRA GO PorRNIidR) 500 PRedowi th a
stai nl ess steel nesh having an aperture size of 20 um and the charged

amount of ¢ ope # £61 UL VRS Wﬁﬁ?@f Sl nfale%slgeﬁfe .d‘i}wlg% pg ;?.gﬁfged

anount of Tesin particles, ow pr re o a and ‘suction
pressure 5 Kpa cal cul ation,in accordan 1 t he conmon .net hod. Note
Phat as a ThieMSaRieh s coethronbe s Fer SemRe ok hapcE s ALt ERes nor e
excel | ent e chargeability is. The evaluation criteria are as follows: WD
2010/ 0017 g 09p0d ¥426 0ato - RO A/ @r m ess 18 e feoraeh bhdn0085tp. O/ g C

-20 ue/g or less D nore than -20 uC/ g 5[ Heat-Resistant Storage Stability]

Each prodused,000erstidb thete wiefesibiprz D0 Maw 200700 @r Xindy machi ne whose
i nside tenperature was controlled at 50C and then eval uat ed dependi ng on

t he bl ocking,g8aiEEr1 ,oQ pihegf | riggria. i oA No bl ocking
occurred. Pix %B:ybgﬁggﬁ?ﬁglgl?Q‘ﬁ{)lbgmogg)u?’rde%?' but under application of

force, the tonerhvyatshgacselnlg oq?'% grﬁggauction method (II), the shape

of the resin particles (C) is greatly affected by the shape of
the resin particles (B) which have been produced

10  heforehand, and the resin pafticles (C) will have a
substantially similar 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 pregsent 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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C. Bl ocking occurred, and the toner was not dispersed even under
application of force. 15[ Fusibility] Each produced toner was placed

in uni formthjckness on a paper surface so that the amoypl, WagoMs8sdm0/ cn,
(on that occasion, as a nethod of placing a toner powder on a paper

surface, a printer was used fromwhich 20 the heat-fixing device has been
removed, hpwever{a)obhes ovettiady fay dre (Bt oy edi piwgi theel tdram faher powder
can be placed in uniformthickness with the above wei ght density). A

temperaturg ighifi 6B gohtt Giivet, %&ffefﬁ.mtti@?eﬁmf cRANHAG it}

pressurizing roller at a fixing speed circunferential speed of heating

roller) of nmm sec, an | X ressu (pr .0 ressuring
roller) of 5%%913@’ dﬁ@s\ﬁagog%gséﬁg’dg%&%éaﬁa‘%ﬁ&t ?ngli%@ér%gaare as fol | ows:
5A: 120C or lower; }3: higher than 120C and 140C or |ower; C Am]gher t han
140C [ Hazepbagiewlarly predenaklge cnas prsesedfore sih erttishest (4h a sinilar
manner as that described above in "fusibility" test, and the io haze degree

of eachs predueadnt agel Ydsy measur ed 4 H%cbiyp ang e fvat he 4 SKED36r wsing a
haze meter ("NDH 2000, manufactured by N ppon Denshoku I ndustries Co.,

Ltd.). Hazsﬂg%%gex%feﬁ'(% Eah't%qxi'iﬁg%ﬁ% o s oh oUd RaSHi nABHeBagMEed as an
SNOW n the t

i ndi cat or ransparency of is resin film The |ower the haze

ral e, e L LSRRI b TR SB) BRI SHIREIE, 2
nt gher thaﬁr;Q%/?O/bO}\gla%geo?paeiiefsiig ﬁz?)s.i StV?frI]:Ceex]l the amount of the resin
particles (A) or the coating layer (P} is 0.01% by mass or
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), 6% 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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20Measurenent of the volune specific resistance LogR of each produced toner
was neasured according to the follow ng nethod. Firstly, 3g of toner was

mol ded i of a pellet of 2 ramin thickness to, pr a
measur en&%gﬁgﬁg{ﬁ}saml e. Then, the sanple was pl aced ‘\@@%@Wﬁ&??OPCﬂJ
P21109/ 061436 at el ectrodes for solid, SE-70 (manufactured by Ando El ectric

Co., Ltd.). ThenSu&m«zbmvép@gbfmtdé%)siza[rtcxaaem?fﬂm@m:isl@*ﬂZr@éin
alternating current was applied to the el ectrodes was neasured by a

measuri ng i c(q?p : : i l...di el | Sur enent
meter, a \@g’{g&ggm Igt% %&egln%flat%gﬁ? gcﬂgéywi%ﬁ‘r&%%f;g&sf{tll%orlngﬁge{%%%gr (all
manuf actured by .An Electric Cq., ,Ltd.), whereby the volu specific
resi st ancé’%ﬁ&&éeL@gh%%t‘%ﬁﬁ* rgéb O#h@%f*gﬁéteat HE HYREG4 ue, the nore
easily 10 charge can be held, and preferably, the smaller in variation of
char ge amiumttioTte odves aiat ipore tdel e er(BY laxel B9 fol | ows: A 11.0
Logi Thcm or hi gher B: 10.0 LogQcin or higher and | ower than 11.0

Logn. cea 15C. | oitebui e 4Qetvpopht 20Nt hbmagefdersickybf particlen a simlar
manner as that described above in "fusibility test, each produced toner was

placed | 0 HMAGEEYL NN 253 01 id AABETy 2K AL 30 WEPZ&&’%QG amount 20 was

0.4 ing/cng, : an’ i nage nsity of t oner hen the paper passed
e DreSurL 00, 100L% 36, 2. bLxhrg.oped (g Srent Lal speed of neating
rolter) °f1e]é?;,ﬁgﬁﬁnﬁoﬁspﬁ?ﬁﬂﬂyuﬁi% ?2 i(‘:“:vﬁﬁl;,te f‘?l?’s?o, from the
viewpoint of the uniformity of particle diameters, a value
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 6.1 pm to 16 pm. The maximum limit of the
volume average particle diameter is still more preferably
11 um, and particularly preferably 9 pum. The minimum
limit is st1ll more preferably 0.5 pm, and particularly
preferably 1 pm. 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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WO 2010/ 001770PC1/ %4 P2009/ 061436 (nenufactured by X-Rite Corp.). The image
density of each toner was eval uated by neasuring the visual density. The

eval uatl 83[’{) "%14713‘ are as follows: A visual density: ],(é}f,\lgg‘ml;l,{,@l]gr 5B

vi sual or higher and |l ower than 1.4 C visual
t han 12 [Table A-1] Exanple Conparative Exanple A-1 A-2 A-3
the resin particles (C) by changing the particle diameters

of the resin particles (A) and resin particles (B) and by
changing the surface coverage rate of the resin particles
(B) coated with the coating layer (P) containing the resin
5 (a). Ifitis desirable to improve the powder flowability,
the specific surface area measured by BET method of the
resin particles (C) is preferably 0.5 m2/g to 5.0 m2/g. In
the prsent invention, a value of BET specific surface area
is measured by a specific surface area meter, for example,
10 QUANTASORB (manufactured by Yuasa Ionics Inc.)
(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
15 particles is preferably 0.0 pm to 0.8 pm. 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
20 system (manufactured by Toyo Technica),
The resin particle (C) is breferably 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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A-4 A-5 A-6 A-7 A-1 A-2 (hi) content 80 94 90 80 80 80 65 0 O

10

16

29

WO 2010/001770 PCTAIPZN00/06 1436

average circularity of the resin particles (C) is preferably
0.95 to 1.00, more preferably 0.96 to 1.0, and particularly
preferably 0.97 to 1.0. Note that the average circularity
is a value determined by the following manner: Firstly,
particles are optically detectod to obtain an image thereof,
and the circumferential length of the projected area of the
tmage 18 divided by the circumferential length of a circle
having an area corresponding to the projected area.
Specifically, the average circularity is measured by a
flow-type particle image analyzer (FPIA-2000,
manufactured by Sysmex Corporation). More specifically,
1060 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 liguid with the sample being dispersed
therein. The suspension liguid is then subjected to a
dispersion treatment in a supersonic dispersing machine
(ULTRASONIC CLEANER MODEL VS8-150, manufactured
by Welvocria Co.) for about 1 minute to 3 minutes so that
the concentration of the dispersion becomes 3,000/pL to
10,000/ul, followed by measurement of the shape and

particle distribution of the resin particles.
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Opt i cal

10

20

purity of (bl) 60 80 90 100 90 80 100 Charged anmount A

WO 20001770 PCT/AIP2009/061:436

The toner composition of the toner of the present
invention preferably contains a layered inorganic mineral
in which a part of interlayer ions is modified with organic
jons. The modified layered inorganic mineral used in the
present invention is preferably mineral having
smectite-based basic crystal structure modified with
organic cations. It is also possible to introduce metal
anions into the layered inorganic mineral by substituting a
part of divalent metal in the layered inorganic mineral
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. S8pecific examples of the quaternary
alkyl ammonium salts, trimethyl stearyl ammonium,
dimethyl stearyl benzyl ammonium, and

oleylbis(2-hydroxyethyl)methyl ammonium.
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10

16

20

WO 20001770 PCTAPZ009/061436

Specific examples of the organic anion modifier

include sulfates, sulfonates, carboxylates or phosphates

. each further having a branched, unbranched or cyclic alkyl

(C1 - C44), alkenyl (C1 - €22), alkoxy (€8 - ¢32),
hydroxyalkyl (C2 - C22), ethylene oxide, propylene oxide,
or the like. Carboxylic acids having an ethylene oxide
skeleton are preferable.

By partially modifying interlayer ions of the layered
inorganic mineral with organic ions, it is possible to
moderately impart hydrophobicity to the resulting 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
organic 1ons 18 preferably -0.05% by mass to 10% by mass,
and mofe preferabl& 0.05% by maés to 5% by mass.

The layered inorganic mineral in which a part
thereof 1s modified with organic ions may be suitably
selected. Examples thereof inciude montmorillenite,
bentonite, hectorite, attapulgite, sepiolite, and mixtures
thereof. Among these, organically modified

montmorillonite or bentonite is preferable in terms that
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they do not influence on toner properties, their viscosities
ean be easily adjusted, and the additive amount, and they
are effective in a small amount;
Specific examples of commercially available layered
5 inorganic mineral in which a part thercof is modified with
organic ions include gquaternium-18 bentonite such as
BENTONE 3, BENTONE 38 and BENTONE 38V (produced
by Rheox); TIXOGEL VP (produced by United Catalyst
Inc.); CLAYTON 34, CLAYTON 40, and CLAYTON XL
10 (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.);
15 and quaternium-18 benzalkonium bentonite such as
CLAYTON HT and CLAYTON PS (produced by Southern
Clay‘ Products, Inc.). Particuiarly preferred are |
CLAYTON AF and CLAYTON APA. PFurther, as a layered
inorganic mineral in which a part thereof is modified with
20 organic anions, layered inorganic min‘erals 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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(1), for example, HITENQL 330T (produced by DAI-ICHI
KOGYO SEIYAKU CO., LTD.) is exemplified.

R1(OR2)n0OS0;3;M General Formula (1)

In General Formula (1), R1 represents an alkyl
group having 13 carbon atoms; R2 represents an alkylene
group having 2 to 6 carbon atoms; n is an integer of 2 to 10;
and M represents a monovalent metal element.

{Developer)

The developer contains at least the toner of the
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 1n 1nformation processing speed, the
two-component developer is preferable in terms of
improvement of shelf-life.

(Carrier)

The carrier is not f)articularly 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 selem;,ed from armong conventionally known

core materials. For example, manganese-strontium

128



A C C Haze degree AAB B A AACC Production Exanple B-A (Production of
Agueous i0 Dispersion Liquid for Resin Particle (A))

WO 20010/001770 POTARP2ON 061436

(Mn-Sr)-based materials and manganese-magnesium
(Mn-Mg) based materials of 50 emu/g to 90 emu/g are
preferable. In terms of securing high image density, high
magnetization materials such as iron powder (100 emu/g or

5 higher) and magnetite (75 emu/g to 120 emu/g) are
preferable. In terms of being capable of easing up the
contact pressure to a latent electrostatic image bearing
member on which surface a toner stands like a brush and of
the advantage in obtaining high-quality image, weak

19 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

15 diameter (D50)) is preferably 10 pm to 200 pm, and mure-i
preferably 40 um to 100 pum. When the average particle
diameter (weight average particle diameter (D50} is
smaller than 10 pm, the amount of fine powder particles is
increased in a particle size distribution of carrier particles,

20 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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Into a reaction vessel equipped with a stirrer and a thernoneter, 680 parts
of water, 139 parts of styrene, 99 parts of nethacrylic acid, 49 parts of
butyl acr, parts of sodiumalkyl allyl sulfosuccinate (ELEM NOL 15
JS 2, mﬁﬁ#g@lﬁmé@ by Sanyo Chenical Industries, Ltd.),P'Ll”*"m-’g"ﬁ'”(’

2010/ 001770per m P2009/ 061436 part of anmmoni um persul fate were charged, and

stirred ate89 ofpfmflotoldr MAVIRE 40 dMes abYi@bi akh Brad] kBl iquid
enul sion. Then, the tenperature of the systemwas raised to 75C by heati ng

and react O LA Fur.t.her ri.sp:qf 1% n%g! ] | fate
aqueous sg%ﬁf%%aﬁggﬂégﬁ’egntga%ﬁ’gag{/%?’e%?aén 1%98(%:{05? %@eggéﬁgms to

t hereby obtain ap.,aqueous dispersion liquid of vinyl resin (copolymer of
styrene tnet hacr@lhaﬁ &H ‘?Waliﬁitﬁé%rrﬁ%t%ej§58iru’rﬁ &%P%tllfj!l!?ar?y

sul fosuccinate) [fine io particle dispersion liquid W]. The vol ume average
particle dizndest amghsuaadbbys ELS2BOY sede cBedofpom ammparg of [fine
particle dispersion liquid Wawa& dried so that resin parts were isol ated.

The gl ass damnenti®nat Bet vl @ e@finlshe ERSd M P sherasyr Atdcyda fl ow
tester 16 was 76C. Producti on Exanples 131 to B13 (Production of Resin

(bl') and (m:k%})é) LBEPn@n ”gﬁ,gl ergg%gpg,g)c}\ﬁsat@r%fé il,rersqglsand a nitrogen

inlet tube, t startih rival ~descri zo"polyester dial (bl1)" in
Table B-1.,and 2 parts of 2-ethylhexyl tin were charged and subjected to

{rnos openi Lo EaBREER Blelnkasiar. mebidr T E e SaRe: ftn [ Aok Ba b4
further reacted under normal pressure at 130C. The resin taken out fromthe
aut ocl ave %9 ncoap elly ¢ bhy bone W 290,00y 7ioFdTILIRROGE Te6in36

polyvinylidene fluoride resins, polytrifluorcethylene

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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tenperature, and then pulverized to formparticles to thereby obtain 12
types of polyester diol (bil.) having a pol yhydroxycarboxylic acid

skel et on. ester diol (12) whi ch had been obt ai Yo lehygr ation
of a star‘?’ﬁ%@nw@?@l} al shown in "polyester diol (bl2) in é’é e @ and each

of the 12 types of polyester diol (bll) were used in a conbination as
descri bed iresTakl exdlified diishohwvedlkydret hyhetpolviestterer e Subsequet | vy,
| PDI as a chain extending agent was added and subjected to el ongation

| oreact | on3kiA0Gpg1G PRUTA, LAlIONRY Btk St hiensikbie sol vent avey,
t her eby obt ai ni ng ol yest er b1-11 to bi- 19] of Producti on Exanples 8-1 to

Tabi e B-1  Polyoskér RB13 {HRAS %1%?{%%9%«? R %Eﬁ?gf’ diol (b12)
L3 prOpagflmone resing may be used. As straight silicone resins,
5 KR271, KR255, and KR152 produced by Shin-Etsu

Chemical Co., Ltd.; and SR2400, SR2406, SR2410 produced
by TORAY Dow Corning Silicone Co., Ltd. are exemplified.
As the modified silicone resins, commercially
available products may be used. For example, KR206

10 {alkyd-modified), KR5208 (acryl-modified), ES1001IN
(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.

16 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

20 include iron powder, carbon black, titanium oxide powder,
tin oxide powder, and zinc oxide powder. The average

particle diameter of these conductive powders 1s preferably

1 um or less. When the average particle diameter is
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larger than 1 um, it may be difficult to control the electric
resistance.

The resin layer can be formed, for example, by the
following manner. The silicone resin or the like 1s
dissolved in an organic solvent to prepare a coating
solution, the coating solution is applied uniformly on the
surface of the core material by a 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. Kxamples 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 electrie 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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be formed uniformly on the surface of the core material,
and when the amount is more than 5.0% by mass, the resin
lJayer becomes too thick and granulation hetween carriers
occur and uniform carrier particles may not be obtained.

If the developer is a two-component developer, the
carrier content in the two-component developer is not
particularly limited and may be selected accordingly, and
it is preferably 90% by mass to 98% by mass and more
preferably 93% by mass to 97% by mass.

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.

(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
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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to transfer the visible image onto a recording medium, and
a fixing unit configured to fix the transferred image on the
recording medium, and further includes a cleaning unit,
and other units suitably selected in accordance with the

necesgsity, for example, a charge eliminating unit, a

L

recycling unit, and controlling unit and the like. Note
that a combination of the charging unit and the exposing
unit may be called a latent electrostatic image forming
unit. The toner used in the developing unit is an

10 image-forming toner according to the present invention.

The 1mage 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

15 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

20 the transferred image on the recording medium, and
further includes a cleaning step and other steps suitably
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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step and the exposing step may be called a latent
electrostatic image forming step. The toner used in the
developing step is an image-forming toner according to the
present invention.

The image forming method of the present invention
can be favorably carried out by the image forming
apparatus of the present invention. Specificallly, the
charging step can be carried out by the charging unit; the
exposing step can be carried out by the exposing unit; the
developing step can be carried out by the developing unit;
the transferring step can be carried cut 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 tmage-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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In FIG. 1, reference numeral 1 denotes the entire
body of a process cartridge, reference numeral 2 denotes a
photoconductor {may be referred to as “latent electrostatic
image bearing member”), reference numeral 3 denotes a

5 <charging unit, reference numeral 4 denotes a developing
unit, and reference numeral 5 denotes a cleaning unit.

In the present invention, a plurality of the
configuration elements including the photoconductor 2, the
charging unit 3, the developing unit 4 and the cleaning

10 unit 5 are integrally combined into one uni.t 25 A4 process
cartridge, and the process cartridge is detachably mounted
on a main body of an image forming apparatus such as a
copier and a pri.nter.

The following description explains an operation of

15 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

20 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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images are sequentially formed on the surface of the
photoconductor 2. Thus formed latent electrostatic
images are developed by toner with the developing unit 4,
developed toner images are sequentially transferred onto a
recording medium by a transfer unit (not shown), which is
fed from a paper-feeding unit between the photoconductor
and the transfer unit (not shown) so as to match the
rotation of the photoconductor. The recording medium
having transferred images is separated from the surface of
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 image 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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Production Example A-1 (Production of linear polyester
resin (b1))

Into an autoclave reaction vessel equipped with a
thermometer, a stirrer and a nitrogen inlet tube, 8 parts of
1,3-propanediol, 450 parts of L-lactic acid lactide, 50 parts
of D-lactic acid lactide, 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: 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 o‘t:;tained 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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distilling the solvent away to thereby obtain [Polyester
b1-1}. [Polyester bl-1] was found to have a Tg of 43°C.

Production Example A-2 (Production of linear polyester
resin (b1))

Into an autoclave reaction vessel equipped with a
thermometer, a stirrer and a nitrogen inlet tube, 3 parts of
1,4-butanediol, 400 parts of Li-lactic acid lactide, 100 parts
of D-lactic acid lactide, 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
temperatﬁre, and then pulverized to form particles to
thereby obtain a polyester dicl having a
polyhydroxycarboxylic acid skeleton (optical purity: 60%).
Subsequently, 200 parts of thus obtained polyester diol
having polyhydroxycarboxylic 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-EOQ (2 moles) adduct and a
terephthalic acid at a molar ratio of 1:1 to be synthesized]
were dissolved in methylethylketone to j;)r@pare a solution,

38 parts of IPDI as a chain extending agent were added to
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- Preparation of Aqueous Medium - | on exchanged water (300 parts by
mass), [fine particle dispersion |iquid W] (300 parts by mass), and sodi um
dodecyl b onate (0.2 parts by nmass) were mixed with stirring so as
to be unﬁ?é?{r&ﬁ})ﬁi@sol ved to prepare an aqueous nedi um PhELEMeI3Eynt hesi s
of Polyester Prepolymer - WD 2010/001770PCT/ 3 P2009/ 061436 Into a reaction

vessel equihpeshWtinm aanbehsesolatbdhrwaks andjactéfregeminl et tube, 680
parts by nass of ethylene oxide diner adduct of bisphenol A, 80 parts by

mass of pryg : oxi de_ di: d + qf__ b} | A rts by mass of
t er epht hal ??ﬂégﬁglgézp%%%ls jﬁrrgs%?t(’ogotrrélasrrlg?ﬁ??i‘ ci%%%\%@%rqsggﬁ and 2 parts
by mass of ,di yltin oxide were charged, and reacted der nornmal pressure
at 230C foﬁll%&ﬁiﬁ?%,ﬁfmﬂﬂéﬁ%a&w hdber %ﬁbig’lﬁ’ﬁé{e&r‘i%o mH to 15
mMHg for 5 houas to thereby synthesize an iointernedi ate pol yester resin 2.
The resul thAhg2]nt diheldies e pbily &t wa s ésitm @ twakaveundTgoofiad@® €. nunber
average nol ecul ar wei ght (Mh) of 2,300, a weight average nol ecul ar wei ght
(My) ofs 9, 90Bx oal yuetdls il et plle WeisgliP rold vk t109 of I9hass PrReisttoen
tenperature (Tg) of 55C, an acid ib value of 0.4 ngKOH g, and a hydroxyl

val ue of 5l,4a9K@H)9. Next, into a reaction vessel equipped with a
condenser, a stirrer, and a nitrogen inlet tube, 395 parts by

Into an autoclave reaction vessel equipped with a
thermometer, a stirrer and a nitrogen inlet tube, 3 parts of
1,3-propanediol, 400 parts of L-lactic acid lactide, 100

10 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

16 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

20 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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mass of the intermedi ate polyester resin 2, 91 parts by 20 mass of
i sophor onedi i socyanate, and 550 parts by mass of ethyl acetate were

char ged, '@ﬁﬁ ted at 100C for 6 hours to thereby syntlktgmpz,ﬁ:{ olRplayest er
pr epol yr aer e resulting pol yester prepolynmer was fo ave a free

i socyanat e content of 1.47% by mass. WD 2010/ 001770PCTAlI P2009/ 061436
Prepar ati owefe Mastléedatelprepare a asgtuwhio, BE0ppattso by digds) actdr bon
bl ack (530 parts by nass) having a DBP oil absorption of 42 nal/100g and pH

of 9.5 (PR|N§>%ﬂ§anpé9€ié'ﬁﬁCIn%/a W &2 aaldled, 20 hRaBbsubjonpasndf the
resin were m xed by neans of a HENSCHEL M XER (nmanufactured by M tsui

M ning Co., ., Ltd. su S t- roll at
150C for 33 gt 8¢1oFnEE r%%eﬁﬂe Sy g aﬁﬁﬁdﬁf’eﬁ%%d@ﬁs’ﬁﬁ

pover e (TS R MR, S (bl [0l DELERY
prepare a n a
reaction vessel equipped with a stirrer and a thernoneter, 30 parts by nass

of i sophor driedilam fiBplgedt25 F0-phrwasbfowndstofhaeehy Behyf Md*dhe wer e
charged and reacted at 50C for 5 hours to thereby synthesize a ketim ne

conpound. Th@f&éuhtwﬁ E%taa?ne AOPORAE v ihausd 1t achavpodpeantre val ue
of 423 ngKOH/ g. Exanples B-1 B-9 and Conparative Exanples B-1 to 20 BA -

Pr oducti on o_f Togﬁg) -1 to 8-13 - In a reaction vessel, [polyester
bl-11 to bf® é]“ (pol yester bO1- I to b01-3], [poI yester prepolyrreri

each in an anount_of parts shoi/vn in Table 8-2 ancl parts b‘%. WO
2010/ 001770PCL7, 1y poo gealaelave reaction vesse equipped With a

thermometer, a stirrer and a nitrogen inlet tube, 3 parts of
10 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
15 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 rcom temperature, and then
pulverized to form particles to thereby obtain a polyester
diol having a polyhydroxycarboxylic acid skeleton (optical
20 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-EOQ (2 moles)
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mass of et hyl

solution 13-1 to B-13. Table B-2 Resin solution No. Conposition of
sol uti ONwo aﬂlwy'@ﬁr"pr (I'A) (b01) Polyester prepolytner (1’1(?’[9.91’20(}9;09?4%

mass

)

18

15

20

adduct and a terephthalic acid at a molar vatio of 1:1 to be
synthesized] were dissolved in methylethylketone to
prepare a soll,:ltion, 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 distilling the solvent away to thereby obtain
[Polyester bl-4]. {Polyester bl-4] was found to have a Tg
of 48°C.

Production Example A-5 (Production of linear polyester
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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(part by mass) Toner B-1 Resin solution B-1 Polyester bl-11 100 25 Toner
B-2 Resin solution B-2 Polyester
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(hydroxyl value: 11.2) and 100 parts of polyester diol
(hydroxyl value: 56) [which had been obtained by
dehydration condensation of 1,2-propylene glycol and a
terephthalic acid at a molar ratio of 1:1 to be synthesized]

were dissolved in methylethylketone to prepare a solution,

LT

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
distilling the solvent away to thereby obtain [Polyester

10 b1-5}1. [Polyester b1-5] 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 I,-lactie acid lactide, and 2 parts of dibutyltin oxide were

15 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.

20 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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weight average molecular weight Mw of 70,000 and having
a free isocyanate content of 0.5% (optical purity: 100%).
Production Example A-7 (Production of polyester resin)
Into an autoclave reaction vessel equipped with a
thermometer and a stirrer, 6 parts of ethylene glycol, 400
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 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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stream for 4 hours with generated 1,2-propylene glycol and
water being distilled away, further reacted under reduced
pressure of 5 mmHg to 20 mmHg, and the reaction product
was taken out when the softening point thereof reached
5 150°C. Into an autoclave reaction vessel equipped with a
thermometer and a stirrer, 100 parts of the resulting resin,
400 parts of L-lactic acid lactide, 100 parts of racemate
lactide and 1 part of titanium terephthalate were charged,
and the reaction vessel was substituted with nitrogen gas,
10 followed by polymerization at 160°C 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,
15 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 part of titanium terephthalate as a polymerization
catalyst, were charged, and the mixture was reacted at
20 180°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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distilled away, further reacted under reduced pres:.sure of 5
mmHg to 20 mmHg for 1 hour, and the reaction product was
taken out when the softening point thereof reached 160°C,
thereby obtaining [polyester 3]. [polyester 3] was found
5 to have a Tg of 61°C.
Production Example A-10 (Production of modified wax)
Into an autoclave reaction vessel equipped with a
thermometer and a stirrer, 454 parts of xylene, and 150
parts of low-molecular weight polyethylene (SANWAX
10 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
15 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 d@livelzred by dropslinto the reaction vessel in 3
hours at a temperature of 170°C 50 as to polymerize the
20 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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10.35 (cal/cm3)1/2, an Mn of 1,872, an Mw of 5,194, and a Tg
of 56.9°C
Production Example A-11 (Production of resin)
[Polyester 3] (200 parts) and [polyester b1-2] (800
parts) were melt-kneaded at a temperature of 100°C to
130°C using a biaxial kneader (PCM-30, manufactured by
IKEGAI, LLTD.) to obtain a kneaded product. Then, the
kneaded product was cooled to room temperature, and then
coarsely crushed to particle size of 200 pm to 300 pm using
a hammer mill, thereby obtaining [resin 1] ((b1) content 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 8] (200 parts) and ‘[polyester b1-3] (800
parts) were melt-kneaded, and then pulverized in a similar
manner as that described in Production Example 11,
thereby obtaining [resin 3] ((b1) content in the resin® 80%;
optical purity of (b1): 100%).
Production Example A-14 (Production of resin)
[Urethanemodified polyester] (200 parts) and

[polyester b1-4] (800 parts) were melt-kneaded, and then
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pulverized in a similar manner as that described in

Production Example 11, thereby obtaining [resin 4} ({(b1)

content in the resin: 80%; optical purity of (b1): 80%).
Production Example A-15 (Production of resin)

5 [Urethane-modified polyester] (200 parts) and
[polyester b1-5] (800 parts) were melt-kneaded, and then
pulverized in a similar manner as that described in
Production Example 11, thereby obtaining [resin 5] ((b1)
content in the resin: 80%; optical purity of (b1}: 80%).

10 Production Example A-16 (Production of resin)

[Polyester 3] (350 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 fresin 6] ((b1) content in the resin: 65%;

15 optical purity of (b1): 100%).

Production Example A-17 (Production of resin)
lUrethane-modified polyester] (200 parts) and
[polyester 1] (800 parts) were melt-kneaded, and then
pulverized in a similar manner as that described in

20 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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pulverized in a similar manner as that described in
Production Example 11, thereby obtaining [resin 8] ((b1)
content in the resin: 0%; optical purity of (b1): 0%).

[Measurement method of weight average particle
diameter of toner]

» measuring machine: COULTER MULTISIZER III
(manufactured by Beckman Coulter Co.)

» aperture diameter: 100 pum

s analysis software: COULTER MULTISIZER
ACCUCOMP Ver. 1.19 (produced by Beckman Coulter Co.)

e electrolyte: ISQOTON II (produced by Beckman
Coulter Co.)

e dispersion liquid: EMULGEN 109P - 5% electrolyte
(polyoxyethylene lauryl ether; HLB 13.6, produced by KAOQO
Corporation)

e dispersion conditions: 10 mg of a measurement
sample was added to 5 mL of the dispersion liguid and
dispersed in a supersonic dispersing machine for 1 minute.
Then, 25 mL of the electrolyte was added the dispersed
product, followed by dispersion treatment in the
supersonic dispersing machine for 1 minute.

s 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
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B- 13 Pol yester b0-4 100 20 5Next, into each of the resin solution B-1 to
B-13, 5 parts by mass of carnauba wax (nolecular weight: 1,700; 165 acid
val ue: penetration: 1.6 mm (410C), and 5 rts of the
mast er bat"gﬁ%em}ﬁgﬁ‘gded and passed three tines through %ﬂb‘éﬁ‘"’yﬁl'ﬁ“ ULTRA
VI SCOM LL (manufactured by Aitnex Co., Ltd.) under the follow ng

Scondi tionparkieiw diheedtsas &sf 30KGODY p aGit$61ecd e ory et hahrepeed: 6
msec, 0.5 nmzirconia bead filled at 80% by volunme. Further, 2.5 parts by

mess of t heoketd 5 g EOMNth e B ATdEM LIZEHP: AN LRG0 yedi fgrein to

thereby obtain a toner nater nto a vessel, 450 parts by

mass of an ueous, nedi um vvas o nd while nmedi u be| ng stirred at
the weight average pEi)lI' ﬂl cﬁameter 0 tﬁe sample wa%

determined from the particle size distribution.
5 (Example A-1)

(Toner formulation)

» resIn 1 i e v s st e e .. B4 parts
» paraffin wax (melting point: 78°C) ... 5 parts
e modified wax 1 ...t ii i i e v, 1 part
10 » carbon black (#44, produced by Mitsubishi
Chemical Co., Ltd.) ...ooovvii v i vieieviin e e eee e 10 parts

The toner starting material deseribed above was
premixed by HENSCHEL MIXER (FM10B, manufactured by
Mitsui Miike Kakouki Co., Ltd.), and then melt-kneaded at

15 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 um to 300 um using
a hammer mill. Subsequently, the crushed product was

20 finely pulverized by a supersonic jet pulverizer, LABOJET,
(manufactured by Nihon Preumatic Industry Co., Ltd.)
while appropriately controlling the pulverization air
pressure so that its weight average particle diameter was

6.2 pym + 0.3 pm and then classified using an airflow
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12,000 rpm by a TK-type honom xer (manufactured by Tokush Ki kan Kogyol00

parts by mass of the toner starting material |iquid was added thereto and
m xed for q putes to obtain an emulsion slurry. Fyethesooohfilis 2
kol ben eqvt'ﬁ?,2 p‘@'“vqe?th a stirrer and a thernoneter, 100 parts by mass of the

emul sion slurry were introduced, and the solvent was renoved at 30C for 12
hours whi | elesssrﬁtemg(MtDﬁ Bt rnnanngfamtnmﬂﬂ dried¥ilbnsPeedunfatd@ in/nmin to

t hereby 20obtain a dispersion slurry. Next, 100 parts by mass of the

di sper si ony gliurd ok per &, TLERSY e inderp Jfﬁ?yﬁﬁﬂtﬂﬁ%%w&@l@m g0 parts by

mass of ion exchanged wat er were addéd to the resulting filtration cake and
m xed at 1

i € ot nor F42R Y PBPFaRsa gt #5 ham, BRECP BAARI ST hFRogt: g

filtration cake, 300 parts by mass of ion e changed r re agded, m xed
at 12, 000 @i a1w aighi e erd 8g eaﬂelhoﬁﬁmet% 719 thiod OThe above
5 process was repeated two tines. To the resulting filtration cake, 20
parts by npas ©h d19% by oresm sddirumdy drafi Hg agquebes brdeise were added,

m xed at 12,000 rpmfor 30 mnutes using a TIC honom xer, and filtered

under redueeer%@samamm t&ﬁeteéb!b&dﬁgrtiélter at isqgh §aliae 319, i goarts by
mass of ion exchanged vvater were ad , mxed at 12,00 rpm or 10 minutes

using a TIC h m xer the sultr filtr n r y mass
of ion excﬁgﬁsrﬁyv@taeqrs bll $¢ @%Ozrﬁgﬁf}dgggﬁ%&%ﬁ es usi ng
a TI C honom xer and fi tered The above 15 process was repe two tinmes.
To the reskilaragnti Cordtwas sure d pitdy Q0 uyaﬁ’a%ibfmfe%ﬁ E’é’s

hydrochl oric acid were added, mxed at 12,000 rpmfor 10 mi nutes using a

TI C honomi keneanﬁaebepafritint]e;r echilko sttherirmgtby imgafris tofath ol TQkEE L300
parts by mass of ion 20 exchanged water were added, mixed at 12,000 rpm for
10 m nyf espIBX R @ t Rl SV 0Pl ¢1 ARATH BT Al- I1tered The above process was
repeated two tines, thereby obtaining a final filtration cake. The fi nal
filtration Ceﬁxam | heg)wrth acircular air-drier at 45C for 48 hours and
si eved ple

(Toner formulation)

® TeSin 2 i s e e e e e eee s D88 parts
B TESII 4 vr i i s e et s re s s e e e 20,2 PAKLS

15 e« paraffin wax (melting point: 783°C) ... b5 parts
e modified wax 1 . il it i e ne. 1 part

e carbon black (#44, produced by Mitsubishi
Chemical Co., Ltd.) ..ocoiiiiiii i iii i vnr v ser e e nen .. 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 changed td the formulation described above.
(Example A-3)
(Toner formulation)

® TEBIN 2 tvivvtiit v s e it s i sr e e e 42 parts
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WO 2010/ 001770PCF/ JP2009/ 06 1436 with a nmesh with openings of 75 pmto
produce toner base particles B-1 to 13-13.. - Production of Toner -

Each of ng toner base parti cl es B-1 to B-13 ( y mass)
and a hyhirmg%‘ @@Fc?t"!sr lica (1.0 part by mass) as an ext er'rfé'?‘ﬂ‘zd@m%?"‘\%g (H2000,
produced by d ariant Japan K K) were m xed by a HENSCHEL M XER

(manuf actured bysMdsiti 3M..ni.ng. .Ca.....Lt.d.)..at..a.circunferdd palrtspeed of 30
m sec for 30 seconds and the 10 m xing was stopped for 1 mnute, this
process was repeatxegrgfflrﬂre@axﬁflﬁgqtit,p@t oide Whxed prodychy Wﬁ then sieved
with a nmesh with openr ngs of 35 pm thereby producing Toner to B-13.
The char ged am)u %sfr bi,lit voI ume specific resist anﬁl ar%d i mge
density of the th FAqtiadd It oher viers ‘measured: accordPAd o t he
respective nmeasur errent nmet hods descri bed above, and eval uated. The

eval uation resul ? CarkoBHol#ck (#rkb preduced dydiétsuhishicarrier - To 100
parts by nass of toluene, 100 parts by mass of 20a silicone resin (organo
strai ght dChieaniey] o paktd.by.. mass..of, .7-.(.2-.ani.naet.hyl ). and npak opy!
trimethoxysilane, and 10 parts by nass of carbon bl ack were added,

di spersed for 207ginRu &S 3Udi 1Y pd TDEH X¥BI eltglﬂfﬁﬁff'rﬁr.:-ﬁlﬁ%§' E‘o'tfﬁfﬂ coating
| iquid. The resin Iayer coating liquid was applited on a surface of a

spherical ly sha ed etite 000 with,.a aver age
oorticle dfefnBEy TRIEREAGyp A OPY cr%%@ BASTERE 1o Mdf BelRb B TC oo,
of Devel oper - 5Each Toner B-1to B-13 (5 parts, by nass) and the carrier
(95 parts %osnekan st éonf:%zedfwnprleaaﬁe éa@hra'évér BPeVesf Exanples 13-1 to

B-9 and Conparative Exanples 8-1 to 13-4.
(Example A-4)

10 (Toner formulation)

8 TEEIN 3 e i e e e e s e e . 84 parts
e paraffin wax (melting point: 73°C) ... 5 parts
» modified wax 1 ... ..o e s e, 1o part

¢ carbon black (#44, produced by Mitsubishi
15 Chemical Co., Ltd.) «.coovi it iii i e veiveevae 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)

20 (Toner formuilation)

® reSII A e e e e i e s e e . 42 parts
* TeSINn 3 . i e e i e e, 42 parts
+ carnauba wax (melting point: 80°C) ... 5 parts
. rnr)di.fied WAX 1 ity ii i i i e s 1o part
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Next, each of the resultant devel opers were 1l0eval uated for their
fixability, heat-resistant storage stability and haze degree. The

eval uat i . ts.are shown in Table 8-3. [Polyester 1).ls. 133; 211 of
Exanpl eso‘@!’fﬁﬁ@m%& 15 were respectively obtained in a ?%’%g&gﬁ)gf&éﬁ#er to 15
that described in Production Exanples B-1 and B-2, except that 3 parts by
mass of a layered pReb@dNbdadknéHals, mprbaRddd &y Mifpibidsied by CLAYTON
APA Sout hern C ay Product, Inc.), which had been nodified with quaternary
anmoni um salit  hayin b h group in at 20 | east a part , were
added to e%‘*%f‘f%f"‘%gcrges?*ﬂ& utions BU1 ARG 13020 Pr old%rckfki{%ér)\g Exanpl es
B-1 and B-2 and stirred by means of a T A

Ki kai Kogyo K. K. )LGmer b BiMaseRr ofe §fbipeds 112 5004RNBE . e used
and processed in a simlar WD 2010/001770PClI A P2009/ 061436 manner to that
descri bed tHeserobadtinmE Exampled B exardtihat thheteome pfoemc it ivener
13-14 and 13-15. The evaluation results on the toners are regarded as

"Examplges Brald i Be 41t o e Thowiul At ToR! @8s8rb@ddaBode. Haze degree

.honomn xeiagmanuf acture% by, Tokushu

(Example A-6)

(Toner formulation)

® TEBINM D cen i vie cre v vns vnrrenes cie s e e e 834 parts
e paraffin wax (melting point: 73°C) ... & parts
10 e modified wax 1 ..o iviieciiciir it iresnr e eee . 1 part

e carbon black (#44, produced by Mitsubishi
Chemical Co., LEd.} i vrivmvrmrcme s cen s snnnee oo .. 10 paxts
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 B it ie e e cee ceevee e e e e e 04 parts
e carnauba wax (melting point: 80°C) ... 5 parts
20 e modified wax 1 ..o ivecci i viiiiniis s vee e oo 1 part

» carbon black (#44, produced by Mitsubishi

Chemical Co., Ltd.) . oot v virveecrecee cis s mieseevansw 10 parts
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Toner A-7 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-1

5 (Toner formulation)

® 181N T ittt ittt e e s e e e e e, B4 parts
e paraffin wax (melting point: 73°C) ... 5 parts
e modified wax b ..o i i i e vee e e L opart

¢ carbon black (#44, produced by Mitsubishi
10 Chemical Co., Ltd.) ......civii i i i vvrieivsr e e .. 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)

® TeSIM B ittt i e i e e e, 84 parts
e paraffin wax (melting point: 73°C) ... 5 parts
» modified wax 1 ....iiiiiiiiii e i ci e vee eee e 1 part

» 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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The toners of Examples A-1 to A-7 and Comparative
Examples A-1 to A-2 were measured for their chargeability,
heat-resistant storage stability, fusibility, and haze degree
in accordance with the following measurement methods,
and then evaluated. The evaluation results are shown in
Table A-1.

[Chargeability (Charged Amount)]

In a 50 ¢c glass bottle with ground-in stopper, each
toner produced and iron powder (“F-150” produced by
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 .Size of 20 um, and
the charged amount of iron residue was‘measured 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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i ~25 uCl/g or less

o

- more than -25 uC/g

!

:~20 pC/g or less
D! more than -20 pC/g
[Heat-Resistant Storage Stabilityl

tach 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 the amount was 0.6
mg/cm?2, {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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(cireumferential speed of heating roller) of 213 mm/sec,
and a fixing pressure (pressure of pressuring roller) of 10
kg/cm? was measured. The evaluation criteria are as
follows:

5 A:120°C or lower; B: higher than 120°C and 140°C
or lower; 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

10 haze degree of each produced toner was measured 1in
compliance with JISK7136, using a haze meter (“NDH 2000,
manuffactured by Nippon Denshoku Industries Co., Ltd.).
Haze degree is also called “degree of cloudiness” and
measured as an indicator showing the transparency of

15 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% or
lower; C: higher than 30% |
[Volume Specific Resistance]

20 Measurement of the volume specific resistance LogR
of each produced toner was measured according 1';0 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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at electrodes for solid, SE-70 (rnanufactured by Ando
Electric Co., Ltd.). Then, a volume specific resistance
LogR when 1 kHz of alternating current was applied to the
electrodes was measured by a measuring device composed
of a TR-10C Model dielectric loss measurement meter, a
WBG-9 oscillator and a BDA-9 equilibrium position
detector (all manufactured by Ando Electric Co., Ltd.),
whereby the volume specific rgsistance 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 Log€-cm or higher

B: 10.0 LogQ-¢cm or higher and lower than 11.0
LogQ.cm

C: Jower than 10.0 LogQ-cm

[Image Density]

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/cm?2, and an image density of the toner sample
when the paper passed the pressurizing roller at a fixing
speed (circumferential speed of heating roller) of 213
mm/sec, and a fixing pressure (pressure of pressuring

roller) of 10 kg/cm? was measured using an X-Rite 938

158



g’ TL TL OT gj

10

15

WO 20001770

'TEZ-TO

(Tali) tca 1,17

(manufactured by X-Rite Corp.).

917 VIP

PCTAP2009/06 1436

The image density of

each toner was evaluated by measuring the visual density.

The evaluation criteria are as follows:

A visual density’ 1.4 or higher

B: visual density: 1.2 or higher and lower than 1.4

C: visual density! lower than 1.2

{Table A-1]

. Comparative
Example Example
Al A2 [A3 A4 |AS5][A6[AT | AL ]| A2
(b1) content | 80 94 90 80 80 | 80 656 0 0
Optical
purity 60 a0 90 100 90 80 100 - -
of (b1)
Charged Al A | B | a |l ala ]| a B c
amount
Fusibility | A A A A A A A L C
Heat
resistants |, | 4 f A | A A | A | A B B
storage
atability "
dlma?’-e A | A | B B A A A ¢ ¢
englty
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 sfyrene, 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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part of ammonium persulfate were charged, and stirred at
400 rpm for 15 minutes to thereby obtain a white liquid
emulsion. Then, the temperature of the system was
raised to 75°C by heating and reacted for 5 hours,

5 Further, 30 parts of 1% ammonium persulfate agqueous
solution was added to the system and aged at 75°C for 5
hours to thereby obtain an aqueous dispersion liquid of
vinyl resin (copolymer of styrene methacrylate-butyl
methacrylate-sodium alkyl allyl sulfosuccinate) [fine

10 particle dispersion liguid W1]. The volume average
particle diameter measured by ELS-800 was 0.09 pm. A
part of [fine particle dispersion ligquid W1l.was dried so
that resin parts were isolated. The glass transition
temperature of the resin parts measured by a flow tester

15 was 76°C.

Production Examples Bl to B13 (Production of Resin (b1)
and (b01))
Into an autoclave equipped with a stirrer and a
pitrogen inlet tube, the starting material described in

20  “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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temperature, and then pulverized to form particles to
thereby obtain 12 types of polyester diol (b11) having a
polyhydroxycarboxylic acid skeleton. FEach polyester diol
(12), which had been obtained by dehydration of a starting

material shown in “polyester diol (b12) in Table 1 and each

1

of the 12 types of polyester diol (b11) were used in a
combination as described in Table B1 and dissolved in
methylethylketone. Subsequently, IPDI as a chain
extending agent was added and subjected to elongation

10 reaction at 50°C for & hours, followed by distilling the
solvent away, thereby cbtaining [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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Table B-1
Polyester (b1) (bO))
Polyester diol (b11) Polyeater diol (b12)
1,3 1,4- L-lactic | D-lactic b1sp;2ﬁol A terepht
propane | butane acid acid i halic
diel diol lactide | lactide jmer acid
adduct
(part by | (part by | (part by | (part by (part by (part by
masg) maga) massg) mags) mass) mass)
Polyeater
s 2 0 66 1z 110 10
Polyester
b1-12 0 2 62 11 12.5 12.5
Polyester
113 2 0 o 7 25 25
Polyestor . '
}.)11 4 0 2 58 156 12.5 1:'!“5_
Polyester
b1-15 2 N 0 Bl 2z 12.5 12.5
Palyester
b1-16 0 2 44 29 12.5 12.5
Polyestor ]
b 1-17 2 0 73 0 12.6 12.6
Polyester . .
b1-18 0 2 67 6 12.5 12.6
Polyester .
h1-19 2 1] 69 4 12.5 12.5
Pulyester
b01-1 2 . qt)“ T4 26 1] 0
Polyester
0.2 0 2 93 5 0 0
Polyester )
O3 2 0 98 0 0 0
- Preparation of Aqueous Medium -

5 lon 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 agueous medium phase.

10 - Synthesis of Polyester Prepolymer -
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Into a reaction vessel equipped with a condenser, a
stirrer and a nitrogen inlet tube, 680 parts by mass of
ethylene oxide dimer adduct of bisphenol A, 80 parts by
mass of propylene oxide dimer adduct of bisphenol A, 282
parts by mass of terephthalic acid, 22 parts by mass of
trimellitic anhydride, and 2 parts by mass of dibutylfin
oxide were charged, and reacted under normal pressure at
230°C for 7 hours, further reacted under reduced 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 b1
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}l. The
resulting polyester prepolymer was found to have a free

isocyanate content of 1.47% by mass.
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- Preparation of Masterbatch -

Water (1,000 parts by mass), carbon black (530 parts
by mass) having a DBP oil absorption of 42 m)./100g and pH
of 9.5 (PRINTEX 35, produced by Degusa AG) and 1,200
parts by mass of the resin were mixed by means of a
HENSCHEL MIXER (manufactured by Mitsui Mining Co.,
Ltd.). The resulting mixture was kneaded using a
two-roll at 150°C for 30 minutes, then rolled and cooled,
and pulverized using a pulverizer (manufactured by
Hosokawa Micron Co., Ltd.) to thereby prepare a
masterbatch.

- Synthesis of Ketimine Compound -

In a reaction vessel equipped with a stirrer and a
thermometer, 30 parts by mass of isophoronediamine, and
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 423 mgKOH/g.

Examples B-1 to B-9 and Comparative Examples B-1 to
B-4
- Production of Toner B-1 to B-13 -

In a reaction vessel, [polyester b1-11 to b1-19] and

fpolyester 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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mass of ethyl acetate were added and stirred to thereby

prepare resin solution B-1 to B-13.

Table B-2
| ' Compoaition of resin gelution
Resin Polyester
solution Polyester (b1} (bO1) prepolymer
No. S (b0)
. (part by mass) (part by mass) |
Resin
Toner solution Polyester 100 25
B-1 bi-11
B-1
Resin 2
'I‘an_m- solution Polyester 100 25
B-2 b1-12
B-2 S
Resin
Toner solution Polye‘ster 100 40
B-3 bi-13
B-3
" Resin .
Fomer | olution Polyester 100 25
B-4 bi-14
B-4
. Resin
Toner | lution Polyester 100 25
B-5 bl-15
B-5
Resin
Toner solution Polyester 100 26
B-§ bl-16
B8
Resin
Toner solution Polyeater 100 25
B-7 b1-17
B-7
Resin
Tqﬁler golution Poly?““ 100 25
B-8 h1-18
B-8
" Resin
fonex solution Polyester 100 25
B-9 b1-19
B-Q e ala] Y
Toner Resin
B-10 solution 100
B-10
T Resin
Bo‘nlelr solution | Polyester b0-2 100 b
B-11
Toner Resin
B-12 solution Polyester b0O-3 100 20
B-12
T Reein
BU_!;ear salution | Polyester b0-4 100 20
B-13

Next, into each of the resin solution B-1 to B-13, 6

parts by mass of carnauba wax (molecular weight: 1,700;
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acid value: 2.8 mgKOH/g, penetration: 1.6 mm (40°C), and
5 parts by mass of the masterbatch were added, and passed
three times through a bead mill, ULTRA VISCOMILL
(manufactured by Aimex Co., Ltd.) under the following
conditions: liquid feed rate: 1 kg/hr, disc circumferential
speed: 6 m/sec, 0.5 mm-zirconia bead filled at 80% by
volume. Further, 2.5 parts by mass of the ketimine
compound was added thereto and dissolved therein to
thereby obtain a toner material liquid.

Next, into a vessel, 150 parts by mass of an agueous
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 liguid 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 was removed at 30°C for 12 hours while stirring
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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using a TK homomixer, followed by a filtration treatment.
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 filtered. The above
process was repeated two times. To the resulting
filtration cake, 20 par.ts by mass of 10% by mass sodium
hydroxide agqueous liguid were added, mixed at 12,000 rpm
for 30 minutes using a TK homomixer, and filtered under
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
exchanged water 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
hydrochloric acid were a_dded, mixed at 12,000 rpm for 10
minutes using a TK homomixer and then filtered. 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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with a mesh with openings of 76 pm to produce toner base
particles B-1 to B-13..
- Production of Toner -

Each of the resulting toner base particles B-1 to
B-13 (100 parts by mass) and a hydrophobic silica (1.0 part
by mass) as an external additive (H2000, produced by
Clariant Japan K.K.) were mixed by a HENSCHEL MIXER
(manufactured by Mitsui Mining Co., Ltd.) at a
circumferential speed of 30 m/sec for 30 seconds and the
mixing was stopped for 1 minute, this process was repeated
S times. After that, the mixed product was then sieved
with a mesh with openings of 35 ym, 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-aminocethyl)aminopropyl trimethoxysilane, and 10
parts by mass of carbon black were added, dispersed for 20
miputes using a homomixer to prepare a resin layer

coating hiquid. The resin layer coating liquid was applied
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on a surface of a spherically shaped magnetite (1,000 pﬁrts
by mass) with a volume average particle diameter of 50 pm
to thereby produce a carrier.

- Production of Developer -

5 Each Toner B-1 to B-13 (5 parts by mass) and the
carrier (95 parts by mass) were mixed to prepare each
developer of Examples B-1 to B-9 and Comparative
Examples B-1 to B-4.

Next, each of the resultant developers were
10 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
15 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
20 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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manner to that described in Production Examples B-1 and
B-2, thereby producing Toner B-14 and B-15.

The evaluation results on the toners are regarded as
“Examples B-10 and B-11” and shown in Tables B-3 and

5 B-4.
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6 use in evaluation on fixability of toner. A solid image with an attached
anmount of toner of 0.85 ng/cn2 0.1 ng/cn2 was forned on regul ar paper and

heavy papgr., er paper Type 6200 (produced by Ri coh, 1td. ), and
copy-prin Pnzé's%@gﬁ} <135 > (produced by NBS io Ri coh Con,&ﬁp;gawm@pt hat

occasion, a maximumlimt tenperature at which no hot offset had occurred
on the regul ar FipesiMeg. determned as a maximumlimt fixing tenperature.
Amnmmlimt tenperature at which the residual ratio of the inmage

density after thqﬁ%ﬁ%ﬂmg%ﬁ%éﬁﬁgghq@ &glﬁ]j@_ﬁmw_%w’ been rubbed with

a pad becane 70% or nore was as a mnimumlimt fixing

tenperature. [Evaluation Criteria of Maxinu I Mt Fi xi ng, Tenpe e] 20A:
Nex| rum | § Y 20 Gt ey af%w@vﬁguirgeéyoﬁ'jﬁﬁ-gh‘é?%“g &%e AR EM o
limt fixing tenperature was equal to or higher than 180C and |ower than
190C. roller a3 avéiciugntdlder, fitsifiginanperidt was waesmebderd £o¢ or hi gher
than 170C and | ower than 180C. D Maximumlimt fixing

t enper a§ ur g MAsnl EVAN ub thbanoh7 G d EVldk yas £ g rGrd.t etA aodid Nmiagem Li mi t

Fi xi ng Tenper at ur e] , nimumlimt fixing tenperature was | ower

A M
t han 135C. X j Pt fixir r r l2 £.0 hi gher
t han 135C é‘?\ﬁ% %;H%amr#%@@d&{)%ﬁ Eﬂ%rﬁ?ﬁ&ﬁq&?’?%ﬂ?ﬂ?’?ﬁ; ﬁgoﬂarrpe?at ure
was equal to

limt fixi %g?é%%%?ﬁrft@?%% §§§£QSB5za‘f?e{w%%?ﬁﬁﬁﬁwﬁw@% o Mntmm

transfer paper Type 6200 (produced by Ricoh Company
Ltd.), and copy-printing paper <135 > (produced by NBS

10  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 1mage

15 formed on the heavy paper been rubbed with a padk became
70% or more was determined as a minimum limit fixing
temperature.
[Evaluation Criteria of Maximum Limit Fixing
Temperature]

20 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 180°C.
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< Heat Resistant-Storage Stability (Penetration) > A 50 nL gl ass
bottl e was charged with toner, and the bottle was left at rest in a

thermst%}]?‘)l%wwi n which the tenperature was contr ol Q)ﬁg'!‘@%%}%&gﬁ‘éor 24

hours, T e resulting toner was cooled to 24C B to a
penetration test (in accordance with JI'S K2235-1991, where the penetration

(mm) was neasured. Mheihhent dneit \esi ey aletaped afltalird Babedjual to
resi stant-storage stability based on the following criteria. Note that the

greater t b}\é\gg‘t?eq'l%?‘q}nﬂﬂ? ! 9, 72P9 /996%1531 H%"tﬁ’t(ﬁ?ti on neans the nore

excellent 1n resi stant-storage stabi toner with a penetration
degree of less than 5 ram have a high probability of causing a trouble in
practical use. 5[Evaluation Criterial] A. Penetration degree was 25
nm or nore. B: Penetration degree was equal to or nore than 15 ram
and | ess than 25DimMaximum limiiCfiPangtieaniper adoyreovaaslawmeal to or nore
than 5 to mm and | ess than 15 mm D: Penetration degree was | ess

t han 55r amh s Hezee Degree > As i mage sanples for use in evaluation
of fixability of toner, nonochrone inage sanples were devel oped on 15 CHP

sheet s, TW%E’;‘&%%‘(%P%%‘ m‘l@a@?%rmai%i{_tﬁh}i Lth the tenperature

of the fixing ei ng set at e haze degree of each of the

nonochr ong, i mage sa%s was read and neasured by a direct-readi ng haze
measuring l&‘b‘i’i‘dﬁ?”é‘rt‘( el HGW 2DP, manuf actured by 20Suga Tester Co.,

Ltd.). Haze degree is also called "degree
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 1556°C.
D: Minimum limit fixing temperature was egqual to
15 or higher than 155°C
< Heat Resistant-Storage Stability (Penetration) >
AS50mL élass bottle was charged with foner, 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
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of cloudi ness" and neasured as an indicator show ng the transparency of
toner. The | ower the haze val ue, the higher the transparency of the toner

is, and Y,@F’B&ﬁﬁ@'y 2010/ 001770PCTLJP2009/ 061436 sheet 'jfﬁfijﬁ@f;f"ﬁ@§‘-°e' | ent

col or de ility is exhibited. [Evaluation Criteria ze degree
was | ower than 20% 5B: Haze degree was equal to or higher than 20% and

| ower thanp3@str@tibaz e éegrnethvam dvghercdliant3D¥ohdaters all using a

pol yester diol having a pol yhydroxycarboxylic acid skel eton and a diol or

dials 1o nAybig g ROMYEE GOARIIEYY | L& RAlEr SKRLIRID M o fifa bifM OPT ! al e

rati o exhibited eir superior fixability, heat resistant-storage stability

and haze degree ( mples, B-1.to B-9). Wen t.he optical.. purjt i gh
(Exanpl os BEETES B 3785, bha Bl A kP(A (1@ ki rat §r et biaid e
slightly high, however, when the polyester dial and the prepolyner were
used at anaappreble dte pratdtacadiymeficant failure did not occur. In the
case of toner using no diol having a pol yhydroxycarboxylic acid skel eton
( Conparsat i VEvelamyie BBCl)iteand]i n the case of toner using

A: Penetration degree was 20 mm or more.
B: Penetration degree was equal to or more than 15
mm and less than 25 mm
C: Penetration degree was equal to or more than 5
10 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
15 OHP sheeté, Type PPC-DX (produced by Ricoh Company
Ltd.) with the temperature of the fixing belt being set at
160°C. The haze deg:ee(ﬁ?each of the moncochrome hpage
samples Qas read and meaéured by a direct-reading haze
measuring computer (Model HGM-2DP, manufactured by
20 Suga Tester Co., Ltd.). Haze degree is also called “degree
of cloudiness” and measured as an indicator showing the
transparency of toner. The lower the haze value, the

higher the transparency of the toner is, and when OHP
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20 di ol having a pol yhydroxycarboxylic acid skeleton, but the mxing ratio
of the diol with other conponents was not appropriate (Conparative Exanpl es
B-2 to B:4 inLy, the lowtenperature fixability degraded. resulting in
i mpossi bi“f(% %‘9”@%'-“’%%rm ng high-quality images. |ndustri(‘]’afl'q-'ﬁkﬁﬂl"("&é*df'| ity

The image 'form ng toner of the present invention is superior in all of
thermal pradpestiiesuéed, pardddehar co bl O\ ©ORAT B reh fliixabid i ty),

heat -resi stant storage stability and transparency, and can be obtai ned by
di spersionJiy@Le . thus making it possible to produce the toner at |ow
costs. Thus, the toner can be favorably used in el ectrophotographic inage
formation @uch as, copiers, i.Oﬁ| ectrostatic printing, printers, facsimles,
and el ect rostay 2t d BHifFlalcLAlMs 1. An image forming toner conprising-
a linear polyester resin (bl) as a binder resin, wherein the |inear

pol yester resin fAblaize dewaiered oy loseet ithpm PoYyester dial (M) having a
pol yhydr oxycar boxylic acid skeleton, with a polyester diol (bl2) other than

the pokyester diBt Ha%d) db@rbféewﬂfsﬁégﬁﬁﬂ 9bh o Higd He £xhandi 2@%aaent |
wherein a nmononmer formng the pol yhydroxycarboxylic acid skel eton of the

pol yest er Igin(]lr (NN ;.j(;%a}n optically active nononer, wherein the nononer
has an optical purity X in terns of a nononer converted anount, of 80% or

| ess, where X represents.an optical _purit /0 an optically active
mononer conver si h,ei'leiecF‘ei%@%ef"&%h%@d“?’?&ﬁﬁ”(%tﬁi% PuPity X {% | X
(L-body) - X (D-body)l otherwi se, a relationship between Y and X satisfies
the foll owing exbeeesisonll wsdne ¥ peprestursdwl hasdmegel yester resin (bl)
content (% by nmass) in all binder resins used, and X represents an optical
purity (npod%hydréeyan rioxa ienoert sdareaioed redauntio IWi Gligdls det er mi ned

fromOptical Purity X (nmole% = | X(L-body) - X(D body)l,

10 having no polyhydroxyecarboxylic 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

15 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 polyhydroxycarboxylit: acid skeleton
(Comparative Example B-1); and in the case of toner using

20 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.
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Y A .5X + 220 (80 < X 5100); and wherein "X (L-body)" represents an L-body
content ratio (nole% at an optically active nononer conversion” and "X
(D-body) "whERhGaEALS @ D-body content ratio (nole% at ggigphmggtﬁxiactrve
nononer conversion. 2. The image formng toner according to claim1,
wherein in the polyester resin (bp, a mass ratio of the polyester diol (bl
1) having a pol yhydroxycarboxylic acid skeleton to the polyester diol (bl2)
is 31:69 to 90:10. 3. The image form ng toner according to any one of

clains 1 apgdzwﬁmngqegﬁqu@apphy?ydroxycarboxyl|c acid skeleton of the
pol yester diol (bl 1) iIs po ynmeri zed or copolynerized with a

hydr oxycar boxyl i i T rmng
toner according ﬁ‘oﬁgnlsrng g ﬁ? %Sogfé gﬁ‘\%t TR°F ﬁt e hTROR 1
polyhydroxycarboxylrc |d sg.leto of the p ster |oI ébll) is a

pol ymer orsea@arlwrern 1op By a n@reaeﬁthgségrlyﬂeﬁ JSRIBR of cyclic
ester. 5. The inmage form ng toner according to any one of clains 1 to 3,
wher ei i t hbowot yhyple pxyuaebfibwyd b idiag) d ek -eesns b nthet porgest er dial (bll)
is a polyner or copolynmer obtained by direct dehydration condensation of a

hydr oxy CaE,PQBYh't‘-_} ﬁﬁ'rﬂtra@tsp@ﬁehﬂ?&l%r{@rdﬂﬂ%éWaﬂﬁ@@”ﬂyng to any one
of clains 1t further conprising, as a binder resin other than the

pol yester pesi ast e f i of
Vinyl resi AL Pszs%r%r)e%anémsrﬁ% BERREhECS BOTsInge WPprgpRlat B 0T
The i mage fornlng toner accordi to any one of cl i 1 to,q, fur ther
conpri si ngt@nKExa ¢ vaﬁﬂﬁﬁsnndr ﬁ;%yfﬁf“ﬂhFBW “§nﬁ%HPFPe§ySBSFﬁat vi nyl
pol ymer chains are grafted onto the wax (c). 8. The inmmge form ng toner
accordi ng tm elmctaog Idtageiphit image Khermd hiahs uohers oo isos
particles obtained by nelt kneading of toner conponents containing a binder

resin gnd él&@dﬂf@trﬁtﬂcv\ﬁi'i)ﬁmﬁ?nﬁmtmfbd efth pgiadibds, amd pul verizing the
e

nmel t - kneaded product erein bi nder resin conprises at |east the

pol yest er L6 srnW£ fé % form ng toner according to any one of
claims 1 t6 8 ciy tlﬁ f pgfone “is formed of resin particles (C) having a
structure where one of resin particles (A containing a first resin (a),
and a coating layer (P) containing the first resin (a) are attached on
surfaces of resin particles (B) containing a second resin (b), and the
second resin (b) contains the polyester resin ()1). 10.The inage form ng
toner according to claim9, wherein the first resin (a) is at |east one
selected froma vinyl resin, a polyester resin, a polyurethane resin, and
an epoxy resin. 11, The inmage form ng toner according to any one of clains 1
to 10, wherein the binder resin conprises the Iinear polyester resin (bl)
and a resin (b2) which is obtained by reacting with a precursor (b0O) in the
formati on of toner particles.
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12. The image form ng toner according to any one of clains 1 to 11, further
conprising a charge controlling agent. 13. The inmage form ng toner
according to claim 12, wherein the charge controlling agent is a
fluorine-containing quaternary ammonium salt. 14. The image form ng toner
according to any one of clainms 1 to 13, further conprising a colorant. 15.
The i magpJeARME M ng toner according to any one of clains 1 to 14, further
conprising a releasing agent. 16. The inmage form ng toner according to any
one of clains 1 to 15, further conprising, as a toner conponent, a |ayered
i nor garfi.c niAfeiraage WFWWQ:WHQMC@HTFH%FQ“WOE?@%RP@'%% rgsin{od @53 RIBJRS ¢ h

or gani on ‘ r ; :

ol oot 58b Fereth s DutdiRdyodhbleth BPHRE Bl SERP o3k  Boh@hRiial. o
sur f acgbof) hfeng atpyhyeirexjdapbdafiiccdidreksieforamithga pelybeter diol (exdostheg uni t
configured to expose the charged surface of the | t(ﬂ]t el ectrostatic inmage
bear i nghaR threpolysstesdial 401 hriebe presancedfa ?*@'P@ég‘@, ing #6984 opi ng uni t

configured to develop the latent electrostatic imge using a toner to form

a visible | [ j t i S| {mage
onto a%ﬁ%sﬁﬁ?ﬁ@,o’ﬁ%ﬁ‘%ﬁ@f@{%@ F‘If'al'l i ngrb nla? Q%MP i%ﬁdrqgé%ﬁ%%wt? Xtﬁ%i;?'gR)e%tér

t ransf efidglgg 11 saeh optid=tle acticenabrmgneredi um wherein the toner is the i mage
form ng toner according to any one of clainms 1 to 16. 18. An inage formng
met hod conprising: charging a surface of a |latent electrostatic image

bear i ngvhasainehe m&p@@ﬁﬁgaﬁ e amigahparityut.fiadernes ot aggnareak cvedefost at i ¢

| ot ont “oet oCEaRer bR g Bl trBBan TP et Rk (AP PRIGISP! "9 The

t r ansf erctivegndritemyi Sorblegsibrpgbiobrt determdged onyg medi um  and fixing the
transferred i mage on the recordi ng nedium wherein the toner is the inage
formng toner according to any one of clains 1 to 16. 19. A process

6
cartri d@;@tiQ%P@Cihaﬁl(%)nTg%ﬂeED@W X fRihpdyolsthefwisa, 2 relghondipPayvesibar at us,

t he pr iflge conprising: a latent electrostatic inage bearing
rrenber?a%glﬁ% Séﬁgﬁe%/éeﬁ%pi ng unit configured to develop a latent electrostatic

i mage, which has been forned on a surface of the |atent electrostatic imge

bear i ngoIRKRG fexpsddith, aviaraeY rditebOntd AlindAi gl stemesin (Miedaitanti(Pebyoner s
the i mage fofm ng toner according to any one of clainms 1 to 16. 20. An i mage
f or m ngnassidn all bistarseaigs usedi near pol yester resin (bl) as a binder resin,
wherein the |inear polyester resin (bl ) is obtained by reacting a

| yest iol (bl havj. J hydy .. boxyl i id skel et i h
Dol yostiti HirgpreBTs an oris el (gl yasiey ohpanopdnetSiierfE i lbbnce
of a CRgHigh R EERANHEPREMOPIARE FRirly XTtdleng= [D(%Lfb@H?‘FdXGD-UO@_WP particles
(O having a structure where one of resin particles (A containing a first

resin (a), and a coating layer (P) containing the first resin (a) are
at t achefisoh.5elUr 2208001 Xrsd€i0y, arat whetas "KE)L-twsty) diepregpris #adohady esin (b),

and the 25198 foblhob Pt SOBLELANY AGeMRONSREF Cofetbidn{ Hnk *x (D-bodyy
represents a D-body content ratio (mole%) at an optically active monomer

conversion.

2. The image forming toner according to claim 1, wherein in the polyester resin
(bl), & mass ratio of the polyester diol (b11) having a polyhydroxycarboxylic acid
skeleton to the polyester diol (b12) is 31:69 to 90:10.

3. The image forming toner according to any one of claims 1 and 2, wherein the
polyhydroxycarboxylic acid skeleton of the polyester diol (b11) is polymerized or
copolymerized with a hydroxycarboxylic acid having 2 to 6 carbon atoms.
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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 a polymer or
copolymer obtained by ring-opening polymerization of cyclic ester.

5. The image forming toner according to any one of claims 1 to 3, wherein the
polyhydroxycarboxylic acid skeleton of the polyester diol (b11) is a polymer or
copolymer obtained by direct dehydration condensation of a hydroxy carboxylic acid.

6. The image forming toner according to any one of claims 1 to 5, further
comprising, as a binder resin other than the polyester resin (b1), at least one
selected from a group consisting of vinyl resins, polyurethane resins, epoxy resins,
and polyester resins.

7. The image forming toner according to any one of claims 1 to 6, further
comprising a wax (c) and a modified wax (d) which is medified so that vinyl polymer
chains are grafted onto the wax (c).

8. The image forming toner according to any one of claims 1 to 7, 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).

3 The image forming toner according to any one of claims 1 to 8, whergin the
toner is formed of resin particles (C) having a structure where one of resin particles
{A) containing a first resin (a), and a coating layer (P) containing the first resin (a) are
attached on surfaces of resin particles (B) containing a second resin (b), and the
second resin (b} contains the polyester resin (b1).

10.  The image forming toner according to claim 9, wherein the first resin (a) is at
least one selected from a vinyl resin, a polyester resin, a polyurethane resin, and an
epoxy resin,

11, The image forming toner according to any one of claims 1 to 10, 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.
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12.  The image forming toner according to any one of claims 1 to 11, further
comprising a charge controlling agent.

13.  The image forming toner according to claim 12, wherein the charge controlling
agent is a fluorine-containing quaternary ammonium sait.

14.  The image forming toner according to any one of claims 1 to 13, further

comprising a colorant.

15.  The image forming toner according to any one of claims 1 to 14, further

comprising a releasing agent.

16.  The image forming toner according to any one of claims 1 fo 15, further
comprising, as a toner component, a layered inorganic mineral in which interlayer
ions are partially modified with organic ions.

17.  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, 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 claims 1 to 16.

18.  Animage forming method comprising: charging a surface of a latent
electrostatic image 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 toner to form a visible image, transferring the
visible image onto a recording medium, and fixing the transferred image on the
recording medium, wherein the toner is the image forming toner according to any

one of claims 1 to 16.

19. A process cartridge detachably mounted on a main body of an image forming
apparatus, the process cartridge comprising:
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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 186.

20. An image forming toner comprising:

a linear polyester resin (b1) as a binder resin, wherein the linear polyester resin (b1} 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 presence of a chain
extending agent,

wherein the toner is formed of resin particles (C) having a structure where one of resin
particles (A) containing a first resin (a), and a coating layer (P) containing the first resin (a)
are attached on surfaces of resin particles (B) containing a second resin (b), and the second
resin (b) contains the polyaster resin (b1).
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