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In one example of electrographic methods, a latent electrostatic
image is formed on an imege bearing member by electrical charge and
exposure, and subsequently developed by a toner-containing developer
to form a toner image. Further, the toner image is transferred onto a
recording material and then fixed. Meanwhile, the remaining toner
on the image bearing member, which has not been transferred onto the
recording material is cleaned by a cleaning member such as a blade
disposed by welding with pressure on the surface of the image bearing
member.

As a method for producing the toner, a pulverization method is



phot oconduct or has a di sadvantage of frequent wearing
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also known.

Howéver, in these methods, although the particle diameter of
the toner can be reduced, it is not possible to produce the toner
containing a polyester resin or epoxy resin suitable for color toner as a
major component of the binding resin because the major component in
the binding resin is limited to a polymer obtained by radical
polymerization.

Thus, the method for producing the toner using the

2



density as residual potential is elevated by poor
conpatibility of the curable binder with charge
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di scl oses that a polycarbonate resin is
dispersion step. Thus, there is a problem that when a blade cleaning
system is used, the spherical toner is hardly cleaned because the
spherical toner rotates between a cleaning blade and a photoconductor
to enter in spaces.

Thus, the method of making the particles amorphous by
performing a stirring at high speed before termination of the

polymerization to add a mechanical force to the particles is known (see

JP-A No. 62-566560). However, when such a method is used, there is
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bi nder resin from nononer curing and but also is
substance such as filler is present in a toner surface layer, permeation
of wax and melting out of the binding resin are inhibited as well as the
fixing propefty at constant temperature and hot offset property are
also inhibited.

Furthermore, a charge controlling agent obtained by
exchanging ions such as metal ions present in an interlayer of a
layered inorganic material with organic ions has been developed, and

it has been proposed to use this for the toner for electrographs (see JP-

A No. 2003-515795, JP-A No. 2006-50605, JP-A No. 2006-503313, JP-A
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(1) Toner and an image forming.apparatus capable of obtaining

an image quality which is excellent in fine dot reproducibility and is of
high grade are provided.

(2) Toner and an image forming apparatus capable of obtaining
high reliability particularly in cleaning are provided.

(3) Toner and an image forming apparatus having an excellent
fixing property at low temperature are provided.

(4) Toner and an image forming apparatus which can

accomplish the problems of (1) to (3) equivalently are provided.



cured to achi eve high wear resistance. In this case,
the acrylic cured material significantly shrinks in
WO odoaresees her eby adhesi veness wi t h phot osensi t PEJP2007/054748
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sufficient wear resistance fgr prplhonged per i %ds
mmawming teges affer dransfegcand Pyewbichap imaggof high grade
phot oconduct or tenperature during curing for the

Eo6 BeldbeRid dkepesvadéed. | nked | ayer, but there is only
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phot oconduct or tenperature controlling nmethod, thus

there (B NevalaynbHusiny powet esnéiapeiposticv level, and
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reacti on may not be expected, thereby high wear:
aeDEPapeanéability it dngbdlipensiers icpraiedede nmai nt ai ned.
Furthernore, in case of sufficient polynerization

reacti Qe Jragést irivedRof RAUSSIHcotRpletical6MNiIRSsretbnt he
phot oconduct or tenperature. Honbgeneous pol yneri zation

of the cross-1linked. | ayer .is wnd it dued .
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time of exposure Is set” by formng a cross-|inked
surface, Layer by curing,of..a photopol,yneri z bije .
monorer (¢ g@qﬁéﬂgﬁ?a{?‘? Qyéllﬁﬁ"grsmﬁ a TZQZ?}I?SF dbg an oil
propositions have no detail ed explanation about the
phabe dr faomoaonterg hd segeonepmisingt atenebesmpnsigion and/or a
description of tenperature
toner composition precursor in a water-based medium to granulate,
wherein the toner has an average circularity of 0.925 to 0.970, and the
toner composition and/or the toner composition precursor has a layered
inorganic material in which at least a part of interlayer ions in the
layered inorganic material has been exchanged with organic ions.

(2) A toner prepared by dispersing and/or emulsifying an oil

phase comprising toner composition and/or a toner composition

precursor or a monomer phase, in a water-based medium to granulate,
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being controlled by air cooling in Exanpl es! however,
if air is used as cool ant nedia, cooling efficiency
whewmoesedery | ow because of its | ow thermal PCT/JP2007/054748
conductivity, anmount of heat which is generated by
curing with powerful irradiation |ight cannot be
weekeidhe ltongt hae aexpasuge chentarsy ofipd32i t €,978ndnd said
t hereby sufficient polynerization reaction is not
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I's, the dependency of places of wear resistance and
layefsd inorpaniramhyetial has eentekehdnfé@ metk erpahicaeon.
maxi mum val ue and m ni num val ue of the post-exposure
el ectrgi ' i : | operty
cannot b g HEhEERbAlrdths RoCTRECORRETE SrREldih sl OF
prol onged periods cannot be ngjntained. ,Consequent]|y,
exepapgedlayenedgnorgriispnnrterpnosct insuet dpergane material
cross-linked layer which is chem cally bonded with

iahahas 4¢ Raspargastofuaterl gydmionbéachedayerdd imakanic
technol ogi es has not yet provided sufficient total

roper in the esent _shate of. affairs. [ Patent
Brpiial Hes Dopt Saphnacel mibEhfedtistrb e, (ol o cpen
(JP-A) No. 56-48637 [Patent Literature %]&) JP- ANo. .
64- 174d) Thattoner prcandingite azy Qe of (I toda) 2Baves wherein -
[Patent Literature 4] Japanese Patent (JP-B) No.

fredli Wrghdde Whidh I¥a sehitdaPEnfifatent
%%tééég%iégﬁ%@fgagyﬁ%ﬁbz&gb g642% [ Pat esznt Li te?ature

] JP-A No. .2004- 302450 [Patent Literature 8] JP- .
Bisparsion o il bR toneT chupar e bl ths toBks HoafsiRion
[Patent Literature 10] JP-A No. 2005-099688 [ Patent
piiecersirroenidikingPa Ainding26e5n a0 ddgla pbadiers rasin pregunser
12] JP-A No. 2005-107490
has been dissolved and/or dispersed.

(5) The toner according to any one of (1) to (4) above, wherein
the binding resin contained in said toner contains at least two types of
binding resins.

(6) The toner according to any one of (1) to(5) above, wherein a
first binding resin contained in said binding resin is a resin having a
polyester skeleton.

(7) The toner according to any one of (1) to (6) above, wherein
the first binding resin is a polyester resin.

(8) The toner according to any one of (1) to (7) above, wherein

said polyester resin is an unmodified polyester resin.
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[Patent Literature 13] JP-A No. 2005-115322 [ Patent
Literature 14] JP-A No. 2005-140825 [Patent Literature
wa 307365604 No. 2005- 156784 [Patent Literature 1B(T/IR0¥N/054748
No. 2005-157026 [Patent Literature 17] JP-A No.

2005- 157297 [Patent Literature 18] JP-A No.

2005- 18P8RE tbPet eedorlinetabuyonkdf (IPtA(Boabove, wherein
2005 189828 [Patent Literature 20] JP-A No.
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eI ectric property fluctuation, has little dependencies
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can provide high-quality inmge formng for pr ol onged
hisdingisesia nrechitrwrs acoliredbcd negleaning agetiophdeait aphi
phot oconduct or, an i nage form ng nethod, an image
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the probl ens descri bed above the present inventors

d.
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cross-linked layer with at |east a cured materi-al
ledtedi meditoy, andadimving the salveadifrem) 3 remlyine disppraion.
conpound with light, when witing is conducted under
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I's based on the know edge by the

or less in the toner comprise 20% to 80% of entire toner particles.

(12) The toner according to any one of (1) to (11) above, wherein
the layered inorganic material exchanged with the organic ion is
contained at 0.05% to 10% in a solid content in the solution or
dispersion described above.

(13) The toner according to any one of (1) to (12) above, wherein
the ratio of the volume average particle diameter (Dv) to the number
average particle diameter (Dn) in the toner is 1.20 or less.

(14) The toner according to any one of (1) to (138) above, wherein

the particles of 2 pm or less in the toner is 1% by number to 20% by

number. \



present inventors, the neans for resolving the issues
are as follows.<1> An el ectrophot ographic
w@bwroewnduct or, including : a support; and a PCT/JP2007/054748
cross-linked | ayer fornmed over the support, wherein
“the cross-linked layer includes a cured material of a
cr oss- |({LEkEteltaper aceomddsg to amyomy af () kg (34) hleest, a
radi cally pol yneri zabl e conpound, and wherei n when the
B et o, BB RE o Beflat MRl o6la
di fference bg&gfzg.the Xi q1%Fd m ni mum val ues of
Risdting ¥peiaAseo U St VP #1031 el t hin 30v. <2>
The el ectrophot ogr aphi ¢ .phot oconductor according to
<1>, wH@skThettoaemaxtonding ab amy(ddmaed (10ftot(hE) above,
post - exposure el ectrical potential is -60V or |ess.
<3> The .
Bl Fghe SR0RIB TP RO ROLILO10F pBRAE lion
pol ynmeri zabl e conpound includes both a radically
Horaifdalyesiet redRyemrPRantis h8PGdo B0 bort structure
and the radically polynerizable conpound with no
char ge (l7aThetohes heesrding to a4% dieof (1) to (16) above,
el ect rophot ogr aphi ¢ phot oconduct or according to <3>,
rein . r . [ .
VG A SRR el BlsF Bl ROIIT RS FIRIROH mare) to
conmpound with charge transport structure is 1. <5> The
Faphi ¢ phot oconduct or according to one of
<3> and <4>, wherein the nunber of radically
pol yme(lig) atl et drierdocontingGoai3s ohd of (B #0adi7¢ abbye, wherein
pol yneri zabl e conpound w th nocharge transport

structure i.s 3 _or e. > The..el ectroph L b

Dt dhGatior PRt R TS RBeatso B 3570 18806,
wherein the radically polynerizable func:\e’ opal gr oug )
in radil®AThe ipaley mecondinEdoanponmaf (B te \}SSnbow, wherein
acryl oyl oxy group and net hacryl oyl oxy group. <7> The
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one of <1> to <6>, wherein the cross-linked layer is
gor}}{pglggd (ilfav?ng an active hydrogen group and the weight average
molecular weight of a polymer of said binding resin precursor is 3,000
to 20,000.

(20) 'I"hé toner according to any one of (1) to (19) above, wherein
the acid value of the toner is 0.5 (KOH mg/g) to 40.0 (KOH mg/g).

(21) The toner according to any one of (1) to (20) above, wherein
the glass transition point of the toner is 40°C to 70°C.

(22) The toner according to any one of (1) to (21) above, wherein

the toner is used for a two-component developer.

(28) A vessel with a toner, wherein the vessel has the toner



cross-linked surface |ayer, a cross-linked
phot osensitive |ayer, and a cross-1linked charge

wao e@napess | ayer. <8> The el ectrophot ographi ¢ PCT/JP2007/054748
phot oconduct or according to <7>, wherein a charge
generating | ayer, a charge transport |ayer, and a
acagding hkedy smefafdd) kaf?) alravesequential |y di sposed
over the support. <9> A nmethod for producing an
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nmeasured just before conpletion of curing for the
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an el ect rophot ogr aphj ¢. phpt oconduct oy accordj ng,to an
one. of (2)A PEoceds carpidhe Bamnea derslonie dit Agdam fmage
el ect rophot ogr aphi ¢ phot oconduct or according to <9>,

hbariacmeides yvlaoein ehpdestlopéngfurtihbas the developer
el ect rophot ogr aphi ¢ phot oconductor during curing for

( of the cross-linked layer is 20 Cto
%%&B%%O%é nmet hod for producing an
el ectr pphot ogr aphi ¢ phot ocopduct or accor di ng t.o .any
one of %@Aratmagqégr,mm&m@thoam re; 3 preesds donned
phot oconductor is a holl ow el ectrophot ographic

pbiigotandevdloper acsbrdimess(iy). medi um exi sts in the
hol | ow space of the el ectrophotographic photoconductor

duri ng rA [ f . CI.OS [
0 1S 04 3 S FTRE B 0 550 1 o
el ect rophot ogr aphi ¢ phot oconduct or according to <11>,
atrapromer phage £onkyivARE adiPnes camposition 3ndirthestomsy

for producing an el ectrophot ographi c photoconduct or
868bsitith brec@irSo®f haliny antkchadged Mipsr@drindfganic material
wherein at least a part of interlayer ions in the layered inorganic
material has been exchanged with organic ions is dispersed and/or
emulsified in a water-based medium to granulate to have an average
circularity of 0.925 to 0.970.

(29) The method for producing the toner according to ( 28),
wherein powder having the average circularity of 0.925 to 0.970 is
obtained by dissolving or dispersing at least a binding resin, a
precursor of the binding resin, a compound extended or crosslinked

with the binding resin precursor, a colorant, a releasing agent and the

exchanged layered inorganic material in an organic solvent,

10



el astic nenber is closely attached to the inside of

the hol | ow el ectrophot ographi ¢ phot oconductor duri ng
we@eorngsebor the formation of the cross-|inked PEy@r20emch4748

t he heating nediumexists inside of the elastic

menber. <14> The net hod for 'produci ng an

et esslindmhg rodfapdrtending the soluticr ontho diipegsioo inlBwater-

wherein the tensile strength of the elastic nmenber is

1Aked eeaitith, 400K 88 8%in sOlREnfBloRR S FRULRhS Aishdigion.

an el ect rophot ogr aphi cphot oconduct or according to one
of <13 <l1l4> erein.JI.S- A hardness of..th

ol ast: BRefhematbod 057 Brddnting fas ToRer agedine Go (28) or
produci ng an el ectrophotographi ¢ phot oconduct or

290 mdiargint thabynemempositidn comtalEat least éwo tyhes of the
thermal conductivity of the elastic nenber is 0.1WmK

4V Bsids. <17> The nethod for producing an
g?%6§¥%pﬁbtographic phot oconduct or accordi ng to any

one of ,<11> to <16>, wherein duting curing for t
For mat (30 Bre Erahefet orpsngas thpdipner ReRriRg ip (99,
el ectrophot ogr aphi ¢ phot oconductor is placed so that

wWterkenghd fiost bheliakeetsimophthobimtihisaephwisa sasdnchaving a
is substantially vertical. <18> The nethod for

gq)g%%gép&%qgtog{-ect r ophot ogr aphi ¢ phot oconduct or
ccor

ing to any one of <11> to <17>, wherein the

heati n diumis circulated during curing for the
f or nat ?%ﬂe bhe mathed ok prodraassihertaner aggerding ta?3o), :

direction fromtop to bottom of the holl ow

a0 phio fieg birdiagpesirnion gobtester reék¥x. The net hod
for produci ng an el ectrophot ographi ¢ phot oconduct or
according to any one of <10> to <18>, wherein the
exposure intensity for light curing is | QOOMW cn® or
nore. <20> An_image form ng apparatus including : an

eBest Mysleotosdramgiiies phst ¥ according to any

one of <1> to <8> a latent electrostatic inmage formng

unit tan gvdvagel c’ili'(ﬁﬂhri%%; REEhe$bBét 6f tHPPFoRAL AnBeMiTide s
of the el ectrophotographi cphot oconductor; a devel opi ng

lf)?'(ieferggﬂi b%&%et% d§78 %\ﬁ% I%%I‘é r11)?'e e‘%ggﬂ; 0.945 to 0.965. The

circularity is represented by a value obtained by dividing a
circumference length of a circle which has an area equal to a projected
area of a sample by a circumference length of the sample. It is
preferable that a content of particles having the circularity of less than
0.925 in the toner is 15% or less. When the average circularity is less
than 0.925, a satisfactory transfer property and a high definition
image with no dust are not obtained in some cases. When it exceeds
0.970, a photoconductor and a transfer belt are not successfully

cleaned and stains on the image occurs in some cases in an image

11



el ectrostatic i mage using a toner to forma visible
image! a transferring unit configured to transfer the

wo e@rhbdwe4 mage onto a recordi ng nmedi um and a PCRITRG07/054748
unit configured to fix the transferred image to the
recordi ng medium <21> An irfage form ng net hod
formhing app dratus eployaiebladel deaniog atiar éxesgpleoiwhen the
surface of an el ectrophot ographi ¢ phot oconduct or

#nG8E GulH DRV %a?é *halv@ng 3 highCihith : a%‘@a?eé’ i&telise

i mage by devel op| ng the atent el ectros I C I mage

g g BT HICAT YOI 4 AGHVFaRBIcs o dgast Ut

recor di ng medi um <22> Aprocess cartridge including-

anpet supplhypheft cgisagpduium plade d oanthecp notoeceductiongo tcauaay

one of <l> to <8>, and at |east one of a charging unit

Lo gﬁ%% tie Eﬂ Q%r %oﬁ’t‘:iﬂﬁ%&teoa(n bletrical charge roller

ograp c phot oconduct or, an exposing unit

red t ose t he surface of the exposed
ﬁﬁﬁﬁfb GE tPS? yctog i contade i‘?adlépgt P P Rgge
t hereon, a developlng unit configured to devel op the

imtaqmﬂol@ béekerdhigbdriginatagearging bepadiget r ophot ogr aphi c
phot oconduct or using toner to forma visible inage, a

transf 'aﬂ;%rH?&% Eirgﬂlé‘t#lﬁﬂ&ﬁ e éésu@?@t%@ﬁgﬁi ofc"iop’iical

el i mnation un Descrl Ion O aw n

[ s a bl ock diagram of potenti aI property eval uation
dgtacsientons WhicheRperesra STSIENSION centainane the dpyer through

schemati c sectional view of the single-layer

ahaeid@ppiekagrseption d¥tetiicnzduetonra it tigteyopsizally detects
invention. FIG 2B is another exenplary schenmatic

cl.i L I t j
SR e 3 B B0 S S SRR
exerrpl ary schematic sectional_ view of the | am nated

ssing adlsivotyrg Batlicle gmassconalysicorrparatns Eilés24p0

i nventi on.

(supplied from Sysmex).

Subsequently, a exchanged layered inorganic material used in
the present invention will be described..

The layered inorganic material refers to an inorganic mineral
formed by overlaying layers ,Wi;ch a thickness of several nm, and its
exchange refers to that organic ions are introduced into ions present in
an interlayer thereof. Specifically, it is described in the above JP-A
No. 2006-500605, JP-A No. 2006-503313 and JP-A No. 2003-202708.
This is referred to as intercalation in a broad sense. As the layered

inorganic material, smectite group (montmorillonite, saponite and the

like), kaolin group (kaolinite and the like), magadiite and kanemite are

12



FIG 3B is another exenplary schematic sectional view
of the | am nated el ectrophot ographi ¢ phot oconduct or of

wo b®7pewsent i nvention. FIG 4 is an exenpl ar yPCT/JP2007/054748
schematic view of an inmage form ng apparatus of the

&n@sent invention. FIG 5 i3 an exenplary schematic
wiof ‘Bheeschangerhlayeredenofzarie nprtesentis baglelyt i on.

FIG 6A is a block diagramof a vertical exposing W

lhgdBoSh3cedud 68 ftsick cBX ABRA TéyeIEH%tr@&uré aThhQRCK the

di agram of a horizontal exposi ng UV an‘p system used,

| es. .Best f .he in ent on
v R Bpr g EapiRt A IR UPoE Rt B et disPersad T8 thd
el ectrophot ogr aphi ¢ phot oconduct or of the
praderbased enediom toubedestlze appaothe granwased ahe layered
cross-linked surface | ayer disposed over the support,

' mg%iﬂ@mdt@yﬁtsa@%af&%%é h¥ wtde- b(%{sgasme&ﬁﬁﬁ A PR

Is not particularly limted and pr oper

e' eC%fIﬂHOﬁﬁ tragt%%ed&%\a%ﬁgs qtﬁ?‘tcﬁégga eepﬁgegtrmféﬂl the

charge transport |ayer, a cross-linked surface |ayer,

orgdiiie ibnkthe dpprapyiastel lgydrophbbiciiyoapiped er theyxahangeal
cross-1|inked photosensitive | ayer, a cross-linked

%%EQQ#)?%/ jc iRhtekifl 1ls' nldqnt%)hﬁer a £he the qa&mhngﬁ%e

i's partlcu etot
ot hers. r th el ec phot ogr aph| phot o ond ctor,
WE&W ﬁ@uﬂf C@oﬁﬁééﬁé&oﬁ%lﬁe‘tfﬁ abgee Ffbﬁ fRaUPORe
i mge static power is 0.53mWand exposure energy is
drDenlption? dispersdd itd deeome fixed powidetdh andestiffivientht eerts a
of the post-exposure electrical potential and the

th?teé;éu \{Zﬂl)fsjﬁlv{dﬁ:&]r(])!nh e é@?fs Iaf@f?@ §Héfg/a§llg %ﬁﬂe?%\scarcel%

preferabl within 10V. This |eads to obtain an

eordat lbtﬁﬁ&pctaﬁafeﬁpg RBEBToMdlent emppeatuzawiihe doger.
cross-linked | ayer having uniform property and

Thus, when it abundantly present in the toner surface portion, it is

thought that the fixing at low temperature is inhibited. However,
since the exchanged layered inorganic material in an extremely small
amount exerts the shape alteration and charge controlling functions, it
becomes posible to balance the shape control, the charge controlling
function and the fixing at low temperature.

The exchanged layered inorganic material used in the present
invention is desirably one obtained by exchanging one having a
smectite-based basic crystal structure with the organic cation. The
smectite clay mineral charges a negative charge in the layer and the

cation is present in the interlayer to compensate this. An interlayer
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conpatibility between wear resistance and stable

el ectrostatic property for prolonged periods. If the
walrdofaeence bet ween maxi mum val ue and m ni numM PET/IR20072054748

above 30V, uneven density may occur at the tine of

I mage outputting that is easily visible for unevenness

cimpepod @dnbeforpuedhyiien ekchangmbf thiswationr omd aheorption

vi ewpoi nt of wear resistance,the |evel of

BPp VAR SRELRE. I eBfd hdRa PRECERP b iAHRHABE best_'ﬁH%@fthﬁng a

where the post-exposure electrical potential is high

to s where the post-exposure.el ectrical potent]

pert i M aiomepRC S pred inparrie T BRL itk The

area potential is high by pronoting polynerization

teeglendmetadle tloyssvdr whed therhata ibayieninhmsugedpre y

of high hardness, whereas in parts where exposed area

gggﬁﬁﬂiﬁhiﬂy%écemeshﬁgﬂne%&g %@g@ggéﬁw inb PS4 Sl dh §terial

e weal resistance cannot tai'ned under the

nvi.ro nt of actual ,use, wear vol une aqf. part. ere
PhiaiRed £ & gingat de &%a@@f&il@dnsrag&og\ét%ﬁbit eis

| ow) becones large, indistinctive uneven density at
bigariciahiahs & ddwrdddeomthis neakdd ¥ chavedrhet apperoplrierte,
the inmage static power nmeans exposure that scans in

Bg?r({mi({mgﬁﬁnni ng direction only (only polygon mrror
rotates

and does not scan in the vertical scanning
di rectjon (photocaonductor does.not rotate jn the
ci rcu%@Fhﬁfmreéim@&gar&ﬁ)matfaraltlﬁew ich at least a part of
el ect rophot ogr aphi ¢ phot oconductor, when witing is
marduncitedayeded iihgatindidtenial bhatbdehexicimgged tvaithdhe
power is 0.53nWand exposure energy is 4.0erg/cnR, the

I e lue x) of t- I '
SRR S P e Ao ox R PRR G R SRS LB LERY
wiithin -80V. If Vmax exceeds -60V, polynerization
aleyd inomopi e $alés. arospharsem) salts apdymidezgliwyraadts, and
sufficiently and significant inprovenent of wear

fasterharg 1 Kplamehotiena 64116 \wed dettablen eTHE ity r ey
be difficult to acquire withan increase of shrinkage

R S N A
dimethylétearylbenzyl ammonium, dimethyloctadecyl ammonium and
oleylbis(2-hydroxyethyl)methyl ammonium.

As the exchanged layered inorganic material, it is possible to
use kaolinite, layered phosphate salts and layered double hydroxide.
In this case, as the exchanging agent, the organic ion exchanging agent
can be appropriately selected depending on phase charge. When the
layer is negatively charged, the above organic ion exchanging agents
are included. When the layer is positively charged, the organic ion

exchanging agent includes sulfate salts, sulfonate salts, carboxylate
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using for instance a property eval uati on apparatus

di scl osed in JP-A No. 2000-275872, which is capabl e of
wer@rnetsson of the sensitivity property of thePCT/JP2007/054748

el ect rophot ogr aphi ¢ phot oconduct or; however the

eval uation apparatus is not'limted to this and any

eNldd orephosplegtparadtakavimigthraoehedpasnreranibed or cyclic alkyl

post - exposure el ectric potential can be used. FIG 1

QYRGB! 0199 Bl g epmpastonaliol (€2

eva dn a rty eval uation
apparatus for the el ectrophot ographic, phot acond or.
R Relhyleeanipod BOPHSHC ARG nGAMPE BoBctChaving
exposure unit 203, and a neutralization unit 204

& ethiylede PROdosksldben 0 deditables equi pped with a
surface potential neter 210 between the charging unit

202 angl_t ' of] ' : :
ur t adsy SOBAERER ALl b S of the TR o e Amatarial
203 and the neutralization unit 204. The_ drum shaped
wHdby deovrganieiomdhe; tongr basibe anpronsiage Nér%%&aﬁﬁmhe
unit so as to be rotatable. The charging unit 202, the

313 g‘hﬁ@é céiprdingithe t386r cohgositidrasadpettbettoakbr net er
210, and the surface potential nmeter 211 are installed

to a common table so as t

R REPaer RFEe B8k & hor NER ORI kfschfteh Ad the toner
the longitudinal direction of the photoconductor

@01 b3 adterrdanwhapeni Atddatitiapytls centead of the exrhgnged
device, is novable to the radial direction and the

15873844 15h2alnildfetia®in hichehdrpap: Hransen exchanged with
phot oconduct or 201 (novable to the circunferenti al

direction only_.wh Qf 0co ctply, S, & ed

Gisatas 108 Wi ot GrB g SRS Bl S hRI Ghnd

is designed to have an interval by the distance of the,
pivoe prefedablyod. Qs bacweighd tords ycerighdrigt thegfonezgaaterial.
witing fq lens. Wth the property eval uation

E@,rﬁ%m%oﬁéi/ ESRpBsRH tEFRtd QRridss ThRMWRiA18 whiehl compose
en the sensitivity of the photoconductor 201 is

TR TR R e O N
gl?’tt)satillnggs/materials which become the materials which compose the
toner by reaction.

The éxchanged layered inorganic material in which the part
has been exchanged with organic ions can be appropriately selected,
and includes montmorillonite, bentonite, hectorite, attapulgite,
sepiolite and mixtures thereof. Among them, organically exchanged
montmorillonite or bentonite is preferable because it does not affect

toner properties, the viscosity can be easily controlled and an amount

thereof to be added can be small.

15



the polygon mrror of an exposure unit 203 as well as
t he photoconductor 201 at a constant rotating speed,

wo b@74essbeace of the photoconductor 201 is charPedIJrmoei/ (154748
predeterm ned surface potential by the charging unit
202 is reached, and | aser beam of the exposure unit
203 i sCepphbedllyoatditabibargddetishuftthedagterstdomaganidy
neasuri ng the surface potential of the charged

I%?E}gérquﬂld%%E% R%Q g> a 1%’ hhEPesH kRS Q%(? %{iﬁﬁ he %?é&ﬁdic@a‘%ion
p

neasur | ng rrace potentia e expose
phot oconduct or by the surface potenti al er 211, and
ipgludg @ua@@mﬁ@ntfﬁebe;zm& SUeh aﬁkBe(qfﬁeae %@%@P@i"
required by potential decay fromouter dianeter of the

BoRtReo38VI (§giplidd fivai Rinesd] DikogbleVPHetupplindfedmrJnited
resolution of the |aser scan in the vertical scanning

directi _ e er _
CrAS ARt ook Gy IR BT BLAY RS REREbhPReR bt Rl G
direction, and surface potential of the .
laoD osteadaleosrumiheantpaitgisushers Beptanmedh (syeplied from

cal cul at ed exposure dose and neasured exposed

RBESD Takogd!] 16k €6l l6e & Rvng ¥ Eibed Uataly S0k fClagten AT t er
exposure is defined as the sensitivity of

ot oco tor 4. 0SSwLi nked r> ross-linked
PlRsBS A Gl BT pou Mgt GRS And it
conpound, and where necessary a cured material of a
18/bsnzhlkonédm bemdonitenpudi 2s Bhayiont Hilnand Ganem PS
ingredient(s). -Radically Polynerizable Conpound- The

(sRPpTRY! froROS e AaDaS) COUPAHAE AF &kt @hytontPAiaRs a
radically polynerizabl e conpound with no charge

transpgort structure and,a,radicall ol ynerizaple ;.

BRI TARP e AP hRpEF et e R R HERP 1E which
radi cal |y pol ynmerizabl e conpound with charge transport
e pattuhaes heansxchangasbunkh the orgaydntaaions, fdogelobtained
transport structure such as triallyl am ne, hydrazone,

A e ? @ gé%gq;%‘%gﬁy%ﬂi%& Ieirh PO 4 ThRRich] $ha iy Co.,

Ltd.) with the organic anions represented by the following general
formula (1) are particularly preferable. The following general formula
includes, for example Hitenol 330T (supplied from Daiichi Kogyo
Seiyaku Co.,‘ Ltd.).
General formula (1) : R1(OR2),0S0sM:
wherein R: represents an alkyl group having 13 carbon atoms, Re
represents an alkylene group having 2 to 6 carbon atoms, n represents
an integer of 2 to 10, and M represents a monovalent metal element.
By using the exchanged layered inorganic material, it is

possible to have the appropriate hydrophobicity, make the oil phase
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qui none, di phenoqui none, and el ectron attracting

aromati c rings having cyano group or nitro group,
weet@rozmngd a radically pol ynerizabl e functi onaPCTIRR0q7/054748

The radically polynerizable functional group can be

any if the group is radically polynerizable,i.e., has

@nopribore the torerdoopesitiondndsea bl benayf commposiigncal | y

pol ynmeri zabl e functional group include 1-substituted

&E&u&m&v@ thé AR NOWEsRiad Wisdosity stEBE phedead for

et hyl ene functional group represented by the foll ow ng

For of 1-substituted ethyl ene
{%ﬂé gﬁgg?é%%algﬁ@%ﬁ i tORSF lﬁﬁg‘ag represented by
the followng Fornula (a). (If the functional group
has ndmtld toguengf thegmesent mvertydreribegrsip(deimmf the
the functional group is connected to the aryl group

3 t
v\j‘\ﬂg{mhv%aéez%a}@g%% tﬂg%%f%?g?@%‘% nuﬁlﬂ%r%i(aée ph#tidle

erein ene group suc as

‘ihenyl eﬂﬁ g{p% ht hyléﬁ%‘l? &%Tg%tq% toner with

substltuted -CO- group, -COO group, CO\l (R10) -

Efgdurbs(o\‘!\dmemlamdﬂfl@hrmam qubkity Hydaddigiorgtinrthedmwo-
al kyl group such as nethyl group and ethyl group, ar

%Eo?‘ene{fﬁveﬁwge‘r Ve RGPEYA t £ PG Rer %‘Méﬁf&ﬁ&'s@@m

roup,. or ary group as phenyl
group_and napht hyl group) roup, .Specifi.c
evemplene bime Hegeation of peat«_iﬁleSd gﬁsa%O §/¥he fongrdggthe.
styryl group, 2-nethyl-I, 3-butadi enyl group,

devilbper oloy, agrveeld ,asanrstiﬁyﬂlg)m glauptinec iy baldvabopiag
group, vinylthioether group. (2) Exanples of 1,

BB LRy APEBOE i e gotbane

b) mhereln Y represents an al kyl group whi ch nay be
theDsdDnaxserds 16k ke wsrtdtiomo! Hee ﬁab@tﬂretirﬁeftﬁters
aryl group such as phenyl group, and naphthyl group

wWhidivityalaenss ?ﬁ&tﬁl&s%aoﬁiﬂs‘lﬁ@@ ;,aheMragyaen ig toder
nitro group, OoXy group

behavior occurs upon development, reproducibility of fine dots 1s
impaired and the image of high grade is not obtained. More
preferably, the Dv/Dn is in the range of 1.00 to 1.20, and the better
image is obtained.

In the toner of the present invention, the volume average
particle diameter is preferably 3.0 um to 7.0 pm. Generally it is said
that the smaller the particle diameter of the toner is, the more
advantageous it is for obtaining the image with high resolution and

high quality, but conversely this is disadvantageous for a transfer

property and a cleaning property. When the volume average particle
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such as net hoxy group and et hoxy group, -COORL1 group

(wherein R11 represents a hydrogen atom al kyl group
waamh/iesesret hyl group and et hyl group whi ch naRCTD&2007/054748

substituted, aral kyl group such as benzyl,

napht hyl met hyl and phenet hyl groups which may be

dialmsétetr it @thalbarythagr thepabarehrasgeinrthe tgroocpmpaonent
napht hyl group which may be substituted), or -CONRL2R1

GO PL0 e e P ASE R OROPI A Pt
he substituted, aralkyl group,such, as benzyl ou
Hhepbrney) 1ﬁét1ﬁ59m"@wfﬁsf o fkBe SHEFRSLIRfI ERIBIRF %ﬁ%\%@ebe
substituted, aryl group such as phenyl group and
slephitidnll clgirgu eaphtith, amd i ehs vhstdomyctbntateyebeperbfilming

identical or different), X2 represents a substituent

S t] 1q] | .Qj }
e S 3 At PR R g Bl £RSHMIRREM e,
ieaaniathe e Spehian ads dop piakioe tbirdser thin basily

substituents include a-chloro acryl oyl oxy group,

o&iulac Theomdxit 6f fiup podrdera A9 ¢4ipdlgievolved in these
group, ar cyanoacryl oyl oxy group, a-cyanophenyl ene

ou nmet hagr.yl oyl am no_group. EX .
BhealnefE a0y Mar A P w ERiBe, (PUPRL GF o8 particlgs ot 2 pm
are further substituted include a hal ogen atom nitro
ot lnsg excoedn20¥o ihe tensyis adhrned toude casriestand itghesgpres
et hyl group, al koxy groups such as mnethoxy group,

81RO e G RER safdty! dPthe H16¢tPicat YhBr @6 iPhBMOtedaMgh level.
aryl groups such as phenyl group, naphthyl group, and

ST i R g TR

gr oups, aC(ononxydgrou and net hacryl oyl oxy group
abevepange it hetgmaes difficultConpoiaid $hhdwmage wid bighhor e
acryl oyl oxy groups may be obtained, for exanple, by

Feilofltibh 3rd RIEHImESE §halXy NANGEIIRAH PAFiHGbAGDSE the toner
conmpounds having one or nore hydroxy groups in the
particle diameters becomes often large when the toner is consumed
and supplied in the developer. Also when the ratio of the volume
average particle diameter to the number average particle diameter is
larger than 1.30, it was shown that the similar results were also
produced.

As described above, the toner having the small particle
diameters and uniform particle diameters causes difficulty in cleaning
property. Thus, it is preferable that the particles having the
circularity of 0.850 or less occupy 20% to 80% of the entire toner

particles.

18



nol ecul e, acrylic acid or salt, acrylic acid halide

and acrylic acid ester. Besides, conpounds having one
w@eoonmneweset hacryl oyl oxy groups may be obt ai neRICT/JP2007/054748

simlarly. The radically polynerizable functiona

group in a nmonomer having two or nore functionalities

may beFingbm irelattiony belividear dret tonarshg perrnd the transiey

pol ymeri zabl e functional groups, acryl oyl oxy group and

& WilBOAYs@INE IWReRH Fult bbRE|bpyat Hachlhe
nunber of a radically polynerizable functional group

' i ngl I I b . but th .
s HTE By el RS TRIPR et & Bt ds GHRPRET LT the
preferably one in general to control internal stress

cise ofgherask tonkewhkch fisore lcalperysedonea sidnochiomien
snoot.h surface nature, and to sustain good electric

Rb Y aclhel Sh& Y nfRAIS theaBRrPbh &%weoﬁwétag is

these“radi cal fy polynerizabl e functional groups, both

durabi |l jty jnarox and, el ectri roperty .that i
Sicireed, giad e b &6 Pohants the frdiaienetucniiaen
transport structure of charge transport conpound

hetrigniheacaradint minay) smodgpheniszabee f BEncthernediregwihem the
triallyl amne structure suits fromhigh nobility

BESIABRC Yt ol 34 BEBAS: BRI AT SREUSIAI AR o

conpo owm int owm ng general ~Formu

rr (3) sfrucfure can majntain_electrigc property such,
Bctiandiore GLVERRP b pba%a%gé%‘mri and the & g member;
condition. I OIl Ar 3 CH2=CCO(Z2)Hi -Ar 1-X-Ar 2- N
Bewded) ahinfmiediatéltr hosfertting @29mbord apd)theRlleaning
represents a hydrogen atom a hal ogen atom cyano

S5040e Ge e SRR R PR Ao SRS DBermsinge
?&Jﬁgrrrgﬁgg @;\Agripggr, fhivd fggio%gl:k))osrtuilitnlétaex(ljd tl?ela if(i(l)];)(n){n,tg 'of thé toner
on the photoconductor surface and the intermediate transferring
member surface occur to easily deteriorate the transfer efficiency. In
generation of the full color image, a four color tbner images are hardly
transferred uniformly. In addition, when the intermediate
transferring member is used, the problem easily occurs in terms of
color unevenness and color balance, and it is not easy to stably output
the full color image with high quality.

In the light of balance between the blade cleaning and the
transfer efficiency, the particles having the circularity of 0.950 or less

occupy 20% to 80% of the entire toner particles. This enables to

balance between the cleaning and the transfer property. The cleaning
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R7 represents a hydrogen atom al kyl group which may
besubstituted, aral kyl group which may be substituted,
w@eooangdeegr oup whi ch may be substituted), hal opEeraR2067/054748
carbonyl group, or CONR R (whereln Rs and R9 each
represents a hydrogen atom 'hal ogen atom alkyl gro
windcthenpnsterquopertyuarailargelst asdocttedpvithi thie mayemJ and
substituted, or aryl group which may be substituted

@ﬁdaﬁh@dtﬁ)@ﬁldm)’of&@lélﬁﬁﬂé' £Ad tRE tehhder 98kies d%!%eﬁﬁ‘iing on
Ar2 each represent the substituted or unsubstituted .

| ene na i dent.i cal ,.or different.
FRroRpse EittiBioll, Sl the destiRtrFep e the bFbtss th ihe
unsubstituted aryl group, which may be identical or
abbverange brcomps possible.a Howgver,bwhen thealveontantt afther
unsubstituted al kyl ene group, substituted or

PASHER! ﬁawtlﬁg thY eh&%ﬂgmye BPOLHR Pk 13 hshdds iRt 96% of the
unsubstituted al kyl ene ether bival ent ‘group, oxygen

BhBEb PhiebHrpR ERtisheePrive Bl P mer L e cloaning by

substituted or unsubstituted al kyl ene et her bival ent
thebpadeor Wheyl Breemntent bbtlyd phirtielesitaving dhe citcudardty of
"n" each represents an integer fromO to The

3.

bRAPYE N 8% & 4R
repr esentg ?/é(pfe p)r evii@fc%u Ieest&fer % 3 ?3) In

e substlt nts in the general For and
@ eéﬁ trgp errepmerry g%@%lqrﬁéﬂxde'r nbrnomenon
group ethyl group, propyl group, butyl group,
exeaqessbafaushahartphey ereypsivaly lalthrs pheshglpegtloug, the
napht hyl group, exanpl es of the aral kyl groupsinclude

Qﬁ X%lOE Re tgﬂgﬁnﬁggﬂ ltrzgﬁé}gp (pﬂ@tlwaé h%%@drf&re%p’

es o t he Xy ‘groups group

etho group, .and propoxy group. These groups ma
)ﬁrr Deeer Photerondmctonsiage ko pgsrmesiatn tr@me¥qr belt,

group, cyano group, al kyl group such as nethyl group,

By IntgrmefisteGransfek ekt €F Setondlititefid e ARItE @¥¥n e BRlt)
et hoxy group, aryloxy group such as phenoxy group,

T S A ——
toner particles occurs, thus, the uniform and high transfer efficiency is
not obtained. Additionally, instability of the electrical charge and
fragility of trle particles begin to express. Furtherinore, the |
phenomenon to make fine powders occurs in the developer, which
becomes a factor to reduce durability of the developer.

Methods for measuring the toner shape of the present
invention will be shown below.

(Particle diameter of 2 um or less, circularity)

A rate of particles of 2 um or less, the circularity and the
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Hydr ogen atom and nethyl group are particularly

pref erabl e anong substituents of Ri. Ar3 and Ar are
wGaamstioteet ed or unsubstituted aryl groups and BXEHIHOER054748

of the aryl groups include fused polycyclic

hydr ocar bon groups, non-fused cyclic hydrocarbon

gvenpes ciandlarityerfadedioner gf bhe presand invsatiopatarchel i c

hydr ocarbon group is preferably one having 18 or |ess

SRERANBURTE I tﬁé“ﬁaft@él@ﬁhidigé 2ily S2Am) St 15 FFERL-2000

i ncl ude péntanyl “group, indenyl group, naphthyl group,

emalip e 1B oS! Fiererip op " MR el

group, acenapht hyl enyl group, pleiadenyl group,
acermpkiwrtyhethal®. 1 phkrtal b yh Lof eupyrfpbismdrasha gispersant,

group, antholyl group, fluoranthenyl group,

???%Egﬂg{‘&ﬁ ra%ﬂ;ﬂ@éhz@ﬁé’ Bﬁlfoﬁ?@@é‘él‘i‘, ¥ 28R 8" WPmL to 150

nyl enyl group, pyrenyl group, chrysenyl group,

andngpht hacenyl group. Exanples qf the non-fused ...
é@rrﬁp?avam H&ér%%qﬁgmaub@tl@ﬁ haygearemRR ALY geBAyeddp a
nonocycl i ¢ hydrocar bon conpounds such as benzene,
bepddnyhddl. herto Mb6lg/ef Hghandditphenykeastivel is further added
di phenyl t hi oet her and di phenyl sul phone, the nonoval ent

95848 o) RO By BEe R amauass

di phenyl al kene, di_phenyl al kyne, triphenylnethan?,
dreatpd\pkippeise using agi pheasamg disparrimachine for about 1
pol yphenyl al kane and pol yphenyl al kene, or the

1® 130mdth €ts 19" e faodispyediba condewirativnn3,0001oUITI806/uE
as 9, 9-di phenyl fl uorene. Exanples of the heterocyclic

G095 SR TROOYELAN L8 QHDS. FUELL 85 SRLAREAN Gsing the

enzof uran, eénz ene, oxadi az
t hi adi azol e. . The aryl groups represented by Ar3 and Ar
aigrepeeniioned appatatiist h any of substituent descri bed
in (l) to (8) below. (1) Halogen atom cyano group,
(Téhexr Gaidle diameter)

The average particle diameter and the particle size distribution

of the toner were measured by Coulter counter method. A
measurement apparatus for the particle size distribution of the toner
particles includes Coulter Counter TA-II and Coulter Multisizer II
(both are supplied from Coulter). In the present invention, the
measurement was performed by using Coulter Counter TA-II and
connecting an interface (The Institute of Japanese Union of Scientists
& Engineers) which outputs the number distribution and the volume

distribution, and a PC9801 personal computer (supplied from NEC).

The method for measuring it will be described below.

21



(2) Alkyl groups, preferably straight-chained or

branched al kyl groups of 1 to 12 carbon atons, nore
wee@iaemad y 1 to 8 carbon atons, and nost prefBCEHDING071054748

to 4 carbon atons, wherein al kyl groups may be .

substituted with a fluorine'atom hydroxy group, cyano

gr oup, Faiskobyl milotwpd i of the sdrizatoonast 1spehreanyt

group, or phenyl group substituted with a hal ogen

gﬁ@mra?hﬁ&lkﬁb@ﬂﬁeﬂ@éuﬁ‘oﬁ&e‘]’sﬂ@r R APCHF160 pdl, k8150 mL
roup to 4 b t ,

or 1°to carbon atons. Specificexanpl es

t hereof include nethyl group,_ethy]. group, .rrbutyl. .
e e e R
n- propyl group, tri-fluoromethyl group, 2-hydroxyet hyl
gn ameois abhoiyeofiybogt dUpNaZlprapaetdybing dbsipgrade

2- met hoxyet hyl group, benzyl group, 4-chl orobenzyl

Y p I .
e e e G T L
group as described in (2). Specific_exanples thereof
£a7 Padiseet rs%xy oo ?‘.d R9L 3 pample ko ﬁorasﬁurg%ﬂd&&dded-
i - propoxy group, t-butoxy group, n-butoxy group,
A-disp@peion tistmdnthidteixen o ohip elettivigitioxphition yn gvinich, the
benzyl oxy group, tri-fluoronmethoxy group. (4) Aryloxy

B0 e QAR5 I, SERHE A RPN i

1 to 4 carbon atons, alkyl group for 1 to 4 carbon
dispersingrmachine gad theotpnespaaticles exhpyeampeaubihe
i ncl ude phenoxy group, 1-naphthyl oxy group,

Aufilit dhe XY net A méasiibl QRS 400XYma{pttpure as the
4- et hyl phenoxy group . (5) Al kyl mercapto groups or

| Px .
RathgFo B0, SR REpRDREH SRR A abRCRRD ol
p- met hyl phenyl thi o group. (6)_ G oups _expressed by the
the veluime d&tmmtmraanddglmmanhsr distthartedmn R3 and B4

each i ndependently represent a hydrogen
As channels, 13 channels of 2.00 pm to less than 2.52 pm, 2.52

pum to less than 3.17 pm, 3.17 pm to less than 4.00 pm, 4.00 um to less
than 5.04 pm, 5.04 um to less than 6.35 pm, 6.35 pm to less than 8.00
um, 8.00 pum to less than 10.08 ym, 10.08 pm to less than 12.70 um,
12.70 pm to\less than 16.00 pm, 16.00 um to less than 20.20 pm, 20.20
pm to less than 25.40 pm, 25.40 pm to less than 32.00 pm and 32.00
pum to less than 40.30 pm are used, and the particles having the
particle diameter of 2.00 um to less than 40.30 pm are subjected. The
volume average particle diameter (Dv) based on the volume was
calculated from the volume distribution according to the present

invention, the number average particle diameter (Dn) was calculated
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atom al kyl group as described in (2) or aryl group.

Exanpl es of the aryl group include phenyl group,
whe@haessbs gr oup, and napht hyl group whi ch nay BPET/JP2007/054748

substituted with al koxy group for 1 to 4 carbon atons,

al kyl group for 1 to 4 carbon atons, or a hal ogen

Atoamh&RAuvarcbrRlistrputionmaadrtheir tage (BeDnSpesichlailated.

exanpl es thereof include am no group, diethylamn no

roup, = : ,
group ARH@E{J%? %@ BERH2 T thidh oﬂ\ﬁﬂﬂl'ﬁfe%@ﬁf‘i’ﬁ@éﬂtﬂ%,

group, am no group, dibenzylam no group,
pi peri di no groyp, .norpholino Qup, pyrrolidi no group,
1n prderAoRaoEs égfg%QVe]&r?ﬁ%E the TIRg PEARE Y At OFr oups

such as net hyl enedi oxy group or nethyl enedithio group.

{Enp&etisire itk keeping alisitiresiseans storgke gtabipity and impart
substituted or unsubstituted b-phenyl styryl group,

e L R U B
Byelar bl VRt s bl steTi SRy ROISONGr WBaE oF RodTHr
unsubsti t ut edal kyl ene group, substituted or

Hblsbibs fislctioatbfahe! i lexbepeodt Hiiing Pobrdstériiednads 1,000 to
unsubstituted al kyl ene ether group, oxygen atom

Ml . SBE'is Becshud wERR PE6 e TR DD, A kB gner

preferably straight-chain or branched-chain al kyl ene |
gewppsent 1slincgeasedcand shuatbedieag resistamt storage stability is
carbon atons, and nore preferably 1 to 4 carbon atons.

AbferidraYt &N hEFQUPS hERYt Recdddst SB006UHSS hodifehtibh kvith
fluorine atom hydroxy group, cyano group, and al koxy

e ieudieitr heen s RO HArD ek b C e e BT Phpe

1 to 4 carbon atons, or al koxy group for 1 to 4 carbon
tho nffseiSpsdstihinee éx dapdmerathdr eof i ncl ude net hyl ene
group, ethylene group, n-butylene group, i-propylene
group, ThdHNE&NEr WABRE adcoRivd 86 €he present invention is
measured by GPC (gel permeation chromatography) as follows. A
column is stabilized in a heat chamber at 40°C, THF as a solvent is
run in the column at this temperature at 1 mL/minute, a THF sample
solution of the resin prepared at 0.055 by weight to 0.6% by weight as
a sample concentration is injected and measured. When the
molecular weight was measured, the molecular weight distribution of
the sample was calculated from the relation between logarithmic
values of a standard curve made from several monodispersion

polystyrene standard samples and counted numbers. As the standard

polystyrene samples for making the standard curve, for example, those
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group, n-propylene group, trifluoronethyl ene group,

2- hydr oxyet hyl ene group, 2-ethoxyethyl ene group,
wQ2@yaeseet hyl ene group, 2-nmet hoxyet hyl.ene gr oupCT/JP2007/054748

benzyl i dene group, phenyl ethyl ene group,

4- chl or ophenyl et hyl ene group, 4-nethyl phenyl et hyl ene

baving the mokmdgr stehghienel 6t 10 2. BxHIfp =3 06, 1.7h5104,

substituted or unsubstituted cycl oal kyl ene groups

5G4 1eAe 1 a%alb C3.8kH b 518 x 08 UBS (B amml 1% Q)@rs%%?lﬁﬁ%’ém

X
wherei n the cyclic al kyl ene groups may be substituted

ith a fl.uorin tom, . h oxi ge group, alkyl oup for
Prochite CHOBIAL BT Toomatic oaToase nsrdsdnd % Brangy to
atons. Specific exanples thereofinclude
uye ho henst| Titdpeiaty b tipe staymd axidepolystyerege mamplds3- An RI

di met hyl cy cl ohexylidene group . Exanples of the

’%%Mﬁﬁgﬁr dHﬁé%‘H@PIé aégogf&raq&%hﬁaﬁ. ether bival ent

group 1 nclude al kyl eneoxy bivalent group such as

et hyl eneox roup, propylenepx roup, di Qr. po

(oxyal &5{ @?%gn%iﬁe @icvg?@iﬂe %f%‘%jﬁg?‘i%l}@éﬁl Fiigh su e figst

di et hyl ene gl ycol, tetraethylene glycol, tripropyl ene

binding reviret 6 (K QHEkylgémetocihor(ROHMahery), iirisymsaitde to

al kyl ene group may be substituted with hydroxyl group,
t : N r

B P e G oo RiD s JUEGHIC n SN 0TBHRTRY 12

Structural Fornula, R represents a hydrogen atom

a‘i&@wor@?&h@ basie cpaanoalaﬁf Eane PEopeILY FHeloWe tapp Rature,

(2), or aryl group that is identical to the one

hight earpéeduby offeet Assistande] hearddstaat stepigserabilignand
integer of 1 or 2, and "b" represents an integer of 1

- $- | § Ut eGmor, un t it u
WReiol HARE SEDed Mg BURB e, TRt TR g R @ ralue
et her, bival ent group, or al kyl eneoxycarbonyl bival ent
eraseds 5P BOIT me/g RN exaselinking regadion of the
groups include al kyl ene groups defined as X The

mdsfied BbBestdr betewisd irdsuifReieak kindeflR: Bighetepaaltant
offset resistance is affected. When it is less than 1.0 (KOH mg/g), the
dispersion stability effect by the basic compound upon production is
not obtained, the extending or crosslinking reaction of the modified
polyester easﬂy progresses, and the problem on the production
stability occurs.
(Method for measuring acid value)

The measurement is performed under the following condition
in accordance with the measurement method described in JIS K0070-

1992. Preparation of samples: 0.5 g of polyester is added to 120 mL of
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groups include al kyl ene ether bival ent groups defined
as X. The al kyl eneoxycar bonyl bival ent groups i ncl ude

we aprodsmes one- nodi fi ed bival ent groups. Exanpl BGT/@if2001e54748
preferable radically polynerizable conmpounds with
charge transport structure i'nclude conpounds which
HHR andedistolvet byestfrih g et frobmotenmpe:ttnve (23°4)) foomaboiih 10
(4). In the Structural Formula (4), "o," "p", and "Qq"
ﬁ%:k. ' PLARERED A, JiBARGL & afd tolm RS 4 SRARTERbRutHOn.

ogen atom or nethyl group, d Rc may be
identical or different, and represent. al kyl .groyps, of
T 6 e Beactesns gan B gal gl age Hoing e deHet iz
integer of 0 to 3, and Za represents a single bond,
app amdtascagd eppeifienllylcabenlgtedips falows.oups expressed
by the foll ow ng Formnul asl n conpounds represented by
the Stryet r i oo U SOy 03308 o hol
are pr2#%%%%ﬁ§k§ﬁdgy%@?&g%gﬁgygiégh et’ y?lg¥oup. The ©
radically pol ynerizabl e conmpounds w th charge .
%qlah@mnevmﬁy!&d@?@mwﬂem w\é\“t ueis btaipgfl by the
Forrmulae (1), (2), and (3), particularly those

fRlwEagiadehlayiohfeoit thecéotstim &d amount(of)thequuiaesium

i ncorporated into continuous pol ynmer chains instead of
erng.:.a t ' ucture because polynerization is

g%d%ﬁ%&?gﬁégkgsg%%%%}ng a carbon-carbon doubl e bond at
both sides. The radically pol ynerizabl e conpounds

exi st iahvales S9ROH (rebd 3p81 3 Rbrs semmie avaehh

radi cally pol ynmerizabl e nononers having three or nore

(NRsHifaBedri dANA0ROM)I | as in the cross-linking chain
between main chains. This cross-linking chain contains

and. of RSy Abp ancdiod 1k ReAeiell ehF LRERafy LR

chai ns between parts whi ch have fol ded main chains .
wolykisterafgbleymeserithvemitéon deperndswpn she dellewving methodin
nmononer s pol ynerized in distant positions fromthe
Rédor8ahfe With UBS KOWA). N TMieishede dr it ledbdlvent.

The acid value is specifically determined by the following
procedure.
Measuremeént apparatus: potentiometric automatic titrator DL-53
Titrator (supplied from Mettler Toledo)
Electrode used: DG113-SC (supplied from Mettler Toledo)
Software for analysis: LabX Light Version 1.00.000
Calibration of apparatus: A mixed solvent of 120 mL toluene and 30
mL ethanol is used.

Temperature for measurement: 23°C

Conditions for measurement are as follows.
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pol yneri zabl e conpounds having single functionality

exist in the main chain or the cross-I|inking chain,
W b@7tiedeed yl ami ne structure attached to the cheCTIP2007/054748

having at |east three aryl groups placed in a radia

direction fromthe nitrogentatomis bul ky; however,

$tiree aryl groups are not directly attached to the

chains; instead they areindirectly attached to the

chai 85.L p1Qyghcarbonyl group or the like, so that

triaré?am ne structure is fixed flexibly in

t hr ee-di si onal arrangenent. Because the

tri a'll‘wna e Pructure has appropriate configuration

within a nolecule, it is presuned that the

EQP #ieRltésrul ar structural strain is |ess and

i ntranol ecul ar structure can rel atively escape the

di sc j charge transport path in the
PASEH0R0!

Cross- surface | ayer of photoconductors.

Besides, in the present invention, specific acrylic
aci d est ditradpound FEBEMNanted in the fol | owi ng
general Formula (5) may suit in use as a radically

pol ymer i Ty ceneartiew oWl 0.char ge transport

structure. In the general Fornmula (5), Are represents

a nonovalegent or bivahsa&lgroup havi ng substituted or
unsubsti ed" ar omatic hydr ocar bon skel eton. Exanpl es
of aromatic hydrocarbons include benzene, naphthal ene,
phenant hilémig ofhemapment, 2 ®VA-t et r ahydr onapht hal ene.
Exanpl es of substituent group include al kyl group of 1

to 1predispeAsai®Ons, abketym@r oup of 1 to 12 carbon
atons, benzyl group, and a hal ogen atom The al kyl

group, akkoxy g y, further have hal ogen atom
and/ or pyéﬁk}%eglﬁ%oﬁg gi'osubstituent group. Are
represents a nonoval ent or bival ent group '

havi ngar dNatti témieylst 6car bon skel eton with at |east one
tert-am no group, or nonoval ent or bival ent group

havi g ¢k edastich! ¢ BPapaund skel eton with at |east
one tert- amno group. The follow ng general Formula

(A) represent r tic hydrocarbons skel eton
havi ng tlﬁﬁf(g%ét[?%n%fng'r@r oup.

 dV(min) [mL] 0.03

dV(max) [mL] 0.5

Measure mode Equilibrium controlled
dE [mV] 0.5
dt [s] 1.0

t(min) [s] 2.0

t(max) [s] 20.0
Recognition

Threshold 100.0
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In the general Formula (A), R13 and Ei 4 represent an
acyl group, substituted or unsubstituted al kyl group,
waamstioteet ed or unsubstituted aryl group. Ar rRQT/ER00WE4748
an aryl group, and "wW' represents an integer from1l to
3. Exanples of acyl groups of R 3 and Rl include
acetyl gBteypespi@miposnly gr &g, and benzoyl group.
Substituted or unsubstituted al kyl groups of Ri 3, R
are sim hose for Ars- Exanples of the
substitubgégggﬂ%nsubstituted aryl groups for R 3 and
R1 i ncl ude phenyl graup, naphthyl group, biphenylyl
gr oup, tg?ﬂdﬁﬂ@hylyljﬁPﬁﬁp, pyrenyl group, fluorenyl
group, 9,9 dinethyl-2 fluor enyl group, azulenyl
gr oupermitidi@dy! group, triphenylenyl group, chrysenyl
group, and functional group represented by the
follow n ener F a .In th neral Formul a
(B), B r b it -["g-ﬁgc}, s o
bi val ent group represented by the follow ng Formnul a.
In the Fetpatent: 1bkbpresents a hydrogen atom
substituted or unsubstituted al kyl group defined in
Ars, al kgyx¥lageoup, Mbogen atom substituted or
unsubstituted aryl group defined in R 3, am no group,
nitro gro and, ¢ rou R22 represents a
hydrogenaﬁggﬁpnghﬁgﬁﬂiﬁged g¥é%nsubstituted al kyl
group defined in Ars, and substituted or unsubstituted
aryl group deffned id Ri3, "i" represents an integer: -
of 1 to 12, and "j" represents an integer of 1 to 3.
Exanpl es cofba ki in 164 RendRioR2 1Nonc! ude net hoxy
group, ethoxy group, n-propoxy group, i-propoxy group,
n- but.ox Loup, i-butoxy group, s-butoxy group,
t-bu%%ﬁ%h%?6%p, 2- hydroxy et hoxy group, 2-cyanoethoxy
group, benzyl oxy group, 4-methyl benzyl oxy group,
trifluor dretédure gr oUptan@eadpl es of hal ogen at om for
R21 include fluorine atomchlorine atom brom ne atom
i odi ne atpynEXRAP! e§po0f am no groups for R21 include
di phenyl am no

Potential 2 No
Stop for reevaluation No
In the present invention, the heat resistant storage stability

capacity of the major component in the polyester resin after the
modification, i.e., the binding resin depends on the glass transition
point of the polyester resin before the modification. Thus, it is
preferable that the glass transition point of the polyester resin is set at
35°C to 65°C. That is, when it is less than 35°C, the heat resistant
storage stability is insufficient and when it exceeds 65°C, the fixing

property at low temperature is adversely affected.
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group, ditorylam no group, dibenzylam no group,
4- met hyl benzyl group. Exanples of aryl group for Ar

w0 p@aesephenyl group, naphthyl group, bi phenyP@i/JP2007/054748
group, tert-phenylyl group, pyrenyl group, fluorenyl
group, 9, 9-dinethyl -2-fluorényl group, azul enyl group,

ant hol yThegglasp transiploanyoian pif the prpserthinysabiph igrmepsured
Ar 7, Ri3, and u nay be substituted with the al kyl

QLAUPR; AP TSRO FL AL 9481 RS O stedd 'HlgAkR Denki Co.,

Exg#gﬁg%hg? the heterocyclic co%g%ﬂhéigﬁg?etgn hav?rrllg1 0
ert-anm.no group ingclude heterocyclic conpounds

had: ﬂ@d%nﬁh?ecgmﬁ@@mfgtwaagrepwm at B@r Jrute.

i m dazol e, triazole, dioxyazole, indole, isoindole,

benzi nTHaznthodforzataswing g bereavaéweod aziAgahe apparatus

carbazol yl, phenoxazine. These nmay have al kyl group,

SsaNko 058P S BCALREER, TASTIOIPLLARHRA Ruff P,
B2 each represents acryl oyl oxy group, nethacryl oyl oxy
5%@35!kv4¥ - WRDUpSdacryl oyl oxy group, methacryl oyl oxy
group, al kyl group having vinyl group, acryl oyl oxy

group, Fimthalsout DY noxyf grsauipleangs pldced)ingt sampie viesgel
vinyl group. Al kyl group and al koxy group are applied

b P BT LRSS BN 1 B, g s and o

appear.  at_the sane tinme.ln the acrylic acid ester
toapaleetrimionace. t RS Garasaremsninyas peyformeddoiting
represented by the follow ng general Fornula (6) are

RE&EifEdRh M. therdohe taiperatureqiprtd 25060 atR ﬁﬁﬂﬁ&&tﬁ@@ h

represent the substituted or unsubstituted al kyl

SESHAP e B L /Rl RSPRS sbAh PR P21 un RS,

substituted or unsubstituted aryl group, arylene )
thempooling to the reemoieupeuabure anddeapme stang Hupl0 minutes,
Al kyl group, al koxy group, and a hal ogen atom are
BBREn8h da@n WPt 50T QF MR HAARHrd LHBNE SBeed of
10°C/minute under nitrogen atmosphere. Tg was calculated from a
tangent of an endothermic curve in the vicinity of Tg and a contact
point with a base line using the analysis system in TAS-100 system.
According to the further examination of the present invention,
the prepolymer which modifies the polyester resin is the important
binding resin component for realizing the fixing property at low
temperature and the high temperature offset resistance, and its weight
average molecular weight is preferably 3,000 to 20,000. That is, when

the weight average molecular weight is less than 3,000, it becomes

difficult to control a reaction speed and the problem on the production
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The aryl group is aryl group defined in R13, R
i kewi se. The aryl ene group is bivalent group induced

wo cmodses aryl group. Bi to B4 are Bi, B2 of tPEI/JP2007/054748

general Formula (5) likewise. Qut of Bi t o B4, only
one of four exists and existence of two or nore is
sbablilitieHe gim's toeprasentWheamtlientweight aferdge moleculat welght
represents an integer of 0t o 4. The specific acrylic

AChdrEShER OBOURES }ffe_ntbhﬁotﬁfﬂédgg\@ Besie?ak Wod -ob't%iﬂe%l,

a tert-am ne’corfpound havi ng conjugaté structure o
sti | bene_ type .and has a devel opgd conjugate system
2Bl ep%@e%@@%we?r%gétf)%sr?sfgw?gconpound of the
conj ugate system charge injection property of the

cr 0ss- |Adekedinlgayetihei firehidwneea i ipative s therprésedityinvantion,
in case of cross-1inking bond being fixed,

, . E . Wt gt

1 PRRESALAT A LR ol bl e bt
It_also has a highly_radically polynerizabl.e )
mdigrioy thap theapd valueef the bwgmgowng f%ﬁl%ﬁ%m& a
nol ecul e, pronotes gelation pronptly.at the tine of

pESH a8y apdbwrehipeaht @i anddhddegh nepeireturecoffsetproperty.
cross-linking strain. Double bonds of stilbene part

%t .hicrl]d %i & gf 8 J.co(%{ ) d@%%%' eBQJﬂy HR}’e'n%ﬁ}tﬂ @del{ived from an
GitTON Delause POty ertZat ton property is 1 ower

than that of acryl oyl oxy group, or nethacryl oyl oxy

emd gprboxylgrevp of sinrasdifiesd relyasters r bmtbicummodatied

the tinme difference in cross-Ilinking reaction.

PONeBRITERE aclieealus s ipreferaBBs 0i P(ROTDmgIgY £286.0t (FROH
nunber of cross-1linking reactions per nol ecul ar wei ght

B bR T dnddiing dhdedl ISE hBrerul Ging o

further inprovenent of wear resistance. The doublée
Inover Gmit seipperatyags bet offsgiodeemerencet teprperasvreli efgheo

cross-linking condition, so that it can produce
S drTRITHA 98 SwhAKSd a{c@?r al @St the tdlie &icesds UONK(ROH

participation to radical polynerization is a specific

AR HIER LR A AL .
ls)éctourgttasu gnes.ufﬁcient and the high temperature offset resistance is
affected. - When it is less than 0.5 (KOH mg/g), the dispersion stability
effect by the i)asic compound upc‘)n production is not obtained, the
extending or crosslinking reaction of the modified polyester easily
progresses, and the problem on the production stability occurs.

The acid value is specifically determined in accordance with the
method for measuring the acid value of the above polyester resin.

When there is a THF insoluble fraction, the above acid value of

the toner indicates the acid value when the acid value is measured
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From the above, the use of a radically
pol yneri zabl econpound with charge transport structure

W@ b@rnoied t he general Fornmula (5), especially PEEIP2007/054748
general Formula (6), maintains superior electric
property, can forma film of' extreme high cross-1ink
ueireg T Washtbetsolverdl vi ng cracki ng, whereby it is
possible to satisfy the properties of the

mms&@@yﬁfe%urﬁ% REAURNe o iensd)| 1 ca particles from

sticking to e phot oconductor, and to reduce the .
occurr eof i mage failures s dot s

Fol | o aﬁasnaﬁg%%}w%rre; i3 e ofiawingiceatition
pol ymeri zabl e conpounds with charge transport

$1 mocdndamce whiththarmeasetnentt imethod destribed in JIS K0070-
i nvention. Table 1-1Tabl e 1-2Tabl e 1-3Tabl e

BB 5 538 A e i

§A g&ﬁAND | MAGE F hn| cal Field The
8Lt the, T §AS Uep ﬂ%é’ ?‘E?? 88t8Tn a devel oper
for devel oping an el ectrostatic char ge image in

el ect r Gheaglhss tedegitiongoaint of tlectoms drttheqlresénviadirtion
printings and an electrograph devel opi ng appar at us

| nben{al on re a y?‘r@tfongéﬂ ﬁle lk%gf(ﬁﬁﬁ.gi aa l?vgr

copyi ng machi nes | aser pri nt ers and I ain nger
femperiture, the hgahreripatt pragaistadaki séa@étt greBn
devel opi ng system and an inmage form ng net hod.

BaekBilitynd Tk ik whes thy afiRéetiehnstlies podell Biloer than 40°C,
nmet hods, a Iatent el ectrostatic image is fornmed on an

éga c%zng §R'd i mgle [ (liJ Al {:(? )a ef\ﬁ/lél? %&etgh%leg@%gonductor

t oner - cont a| n| ng devel oper to forma toner inage.
rasily eccur. heWhendt ex T&Q, thedixingaroparty at low
recording material and then fixed. Meanwhile, the

E&MPeh fifreliRALi1¢ Bl ARAe beari ng nmenber, which has
not been transferred onto the recording material is

by "ol degenier 07 i Seranon e ROt P e ShRfRd g0
k;leeacrlllogg, e.g., (1) the method in which the toner particles having
appropriate sizes as the toner, specifically particle diameters of 3.0 pm
to 7.0 ym are made by a granulation step of dispersing a toner raw
material mixture containing a binding resin or a monomer which is the
raw material thereof, a colorant, a wax component and a charge
controlling agent in the water-based medium to produce the particles
of the toner raw material mixture, the water-based medium is removed

from the produced toner particles and the toner particles are washed

and dried to yield the toner; (2) the method in which the resin is made
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menber. As a nmethod for producing the toner, a
pul veri zation nethod i sknown. The pul veri zati on net hod
WO gooa/1086h0d for producing the toner by mnelti NBCHIMRR007/054748
kneadi ng one obtai ned by adding a col orant, and
additives used if necessary'to a thernoplastic resin
by eantisificatgon pelymernation eselheterbiagzuegatedzwvitdg and
cl assifying. However, the toner obtained in this way

psnb AL ARAPPHILELR LA 0 thd abSotlfhfigiibn 0 Torm

Inition 1 mages using such toner. Thus, the

met hods faqr producing the toner, usi a pol yneri zat i on.
HBRriERtIan AGRIPEA TR ARTIOR TBF IS & B inE BRI Bl Erating is

known. As the pol ynerization nmethod, a suspension

petfppieidztat yiehl tiedé bater; andt(iB8 b disselativer or a dispersion

pol yneri zation initiator, the colorant and a charge

f&%ﬁé}? bl 199 oﬁ&fsg@géiﬁg d torfer'&@ éﬁﬁ?ﬁ%o déd'of a

contarning a dispersant wmth stirring to formo

dropl ets and then the pol ynerizati.on, i erforned i.s
RAlewmnL mda?s@étdeatqompw@@neﬂOSﬁégq'}lﬁtﬁﬁg%ﬁ ﬁgnmed

fusi on-bonding the particles obtained using the

polylestdr oalih Gtoreel comesistdon preamtorheasaldpafisktacting active
pol yneri zation is al so known. However, in these

FEPR LB IR PR ) oL sl

toner containing a polyester resin Qr epoxy resin,
suifaran extandine @gend Ab tha svatend)ased dBadiana sonprining a
bi ndi ng resin because the maj or conponent in the

HidpirBant, eSidthesdlveht edrdoed tlonithe @bswlitheddi¥persion to
radi cal polynmerization. Thus, the nethod for producing

iR it h BSGHRLRI, R S0 REL I SRR By BV lor

like is mixed with the water-based mediumto emulsify
displensing 4 $ererieqmpesisiopaornposyedf & hindar. campomyehn
(JP-A) No. 05-666000 and JP-A No. 08-211655). This can

t6SpeEed BEaP ¥ ddtd moliiBER pelycRtert BEsdPRGfin¥APable of
additionally expands range of choice for the binding

Ft i SOUS Actine SHGReRS Sk ot S5 pradt 15 E¢ gselicagheont
reacting the resulting solution or dispersion with a crosslinking agent
or an extending agent in a hydrogen medium containing the dispersant,
and removing the solvent from the resulting dispersion.

A reactive modiﬁe(i polyester based resin (RMPE) capable of
reacting with active hydrogen used in the present invention includes,
for example, polyester prepolymers (A) having isocyanate group. This
prepolymer (A) includes those which are polycondensates of polyol (PO)

and carboxylic acid (PC) and in which polyester having active

hydrogen is further reacted with polyisocyanate (PIC). The group
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Thus, the nethod for producing the toner by

emul si fying and di spersing the pol yester resin and
waasgresent | y aggl utinati ng and fusi on- bondi ngp€TI&P2007/054748

resulting particles is known (see JP-A No. 10- 020552

and JP-A No. 11-007156). This can inhibit occurrence

afmptieirfg actipabyilcogan whdch theiebovepolsaster has dn¢lydes

| oss. However, the toner obtained by using the

PRI ig%@&ﬂ)@(hlﬂ@ﬁcﬁl@h?ﬂrd%@% losihd paenelic Hidregyl

tends t o becone a spherical shape due to an interface
tension of the |iquid dr.ops produged in di spersian
g, Amaco s Gsber BB e oAb R SR, Slong
cl eaning systemis used, the spherical toner is hardly

desanidee dleohokie hydeoxyrgnoupals nreferablet at es bet ween a
cl eani ng bl ade and a phot oconductor to enter in

Spacesag Iﬂg%rosts KIRE RodneforBid RéhdtlR RRIIfE BBlyester
anor phous by performing a stirring at 'high speed

efore termnation of the pol ri zati.on to add..a
st AgRcnaTe ool o7 HhE exFiding ke dilfpgnate
No. 62-566560). However, when such a nethod is used,
tdrapeunds (diphbhghmetiznadissqyamsitehast ased.bedorives
unstabl e and the particles are easily integrated one

AOUNIN 1aTRE TR EAR abOho ORE RESHSIEHIAAS AFRE'N the

e particle dianetérs of 5 to 25 mm

by using pol yyinyl alcohol having a particular .
SHiGBRIE agenbloTits Sedsaed Relvgetelcbadedt resia capable of

agglutinating the particles is also known (see JP-A

Mauctihg widbditivélbydyvegen.t here is a problemthat the
associ ation particle obtained in this way easily has

t he | fed Gl j t . [ t he
par 1 of 56 sREHECE FIfL ATEGEEh o raihlaRaE Aol 2
toner conposition to an c;rg_ani ¢ solvent is alfo k‘nwn
okwangbx negcting. ammes) (B)ywitbthe pelfester paepplymaer
added to the toner, a viscoelasticity of the toner is

haenfagedisabpadaleon@ipl isrdohvehiddidof axsagingsthe dry toner,
i nhi bited. en the filler is present on the toner

PiEv TGl Sfishs Hde Bibe Sk Il Ak A hors RpRER £t doing
present .in a toner surface |ayer, perneation_ .

property and fixing property having no releasing oil application
mechanism for heating medium for fixing) because the molecular
weight of its macromolecular component is easily controlled. In
particular, in the polyester prepolymer having the end modified with
urea, adhesiveness to the heating medium for fixing can be suppressed
with keeping high fluidity in fixing temperature range and
transparency of the unmodified polyester resin itself.

The preferable polyester prepolymer used in the present

invention is obtained by introducing the functional group such as
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of wax and nelting out of the binding resin are
inhibited as well as the fixing property at constant

wao esoproesmbur e and hot of fset property are al so PCT/JP2007/054748
i nhibited. Furthernore, a charge controlling agent
obt ai ned by exchanging ions' such as netal ions present
isocyanate erdwygyerachingwitly thedctiive hydnogemmterpdiestier h
organi c ions has been devel oped, and it has been

g&gﬁﬁ%m%‘%%bﬁﬁﬁ%%{g?%@% A8 ad O brfus SLHNN RS
: 006-5 13, .JP-ANo. 3-202708, P-
SO0 86354 epd” T11Ie inedined pobiesier IMPEDRuch ASWER by

a phase inversion nethod has been proposed (see JP-A

kiondified palpaddd pan Weeim duked feore rthds prepgamier. mnh éhe zhse

exchanged with the organic ion is used for the toner
gc AdVBEH 24 th

B B D B P B By R B et T

nd.the shape al so becopes spherical . Al thqugh a..

B Baion Toeia i Hawres o e A GIPgHAS Lo abbaned R asding

i norganic material exchanged with the organic ion is

nediabk (B) yseherkysqlirdsagtagent tthel /ot exteinidynghgehe with the

aqueous phase before the phase inversion, but no

PEYGREEP AL e ) RO PO RAG8 Rl 480510l Bopster
surface of Sone[ particles and this is _due to its .
prenalimeysA) hayins $he dsesyapate stowm cerdis ehtaipgd pydurther

present invention are as follows. (1) Toner and an

ré@Eend policateewhidiaidthepeigbbed @isaabtofipalys (PO)i amede
quality which is excellent in fine dot reproducibility

BRlsa®h SrvA A0a R0 SR B Bt hyit b RPEn R

reliability particularly in_cleaning are provided. (3)
vohdsocyamade (PHehe Tle artige dydaegen growy wiyjchphe above

excel l ent fixing property at |low tenperature are

pbRst@dhaé fuclhase hﬁﬁﬁ@’xﬁrgr'b g€afcohblib hydRe sn)iiigbléup and

whi'ch can acconplish the problems of (1) to _
Sgg#ﬁé %&%é}f}i{f}'g ! ?/J%Iﬁ%g? %153ustr, yca:tr g}%ﬁ gar%%pg%ﬂfl% %capto
groups. Among them, the alcoholic hydroxyl group is preferable.
Polyol (PO) includes diol (DIO) and trivalent or more polyol
(TO). DIO élone or a mixture of DIO and TO in a small amount is
preferable. Diol (DIO) includes alkylene glycol (ethylene glycol, 1,2-
propylene glycol, 1,3-propylene glycol, 1,4-butanediol, 1,6-hexanediol);
alkylene ether glycol (diethylene glycol, triethylene glycol, dipropylene
glycol, polyethylene glycol, polypropylene glycol, polytetramethylene
ether glycol); alicyclic diol (1,4-cyclohexane dimethanol, hydrogenated

bisphenol A); bisphenols (bisphenol A, bisphenol F, bisphenol S);
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excellent in transfer efficiency and reduces an anount
of the remaining toner after transfer, and by which an
w0 pgaowbs hi gh grade can be obtai ned are provi PedIP20@)054748
O lless dry toner which bal ances a charge stability
“and a fixing property at |ow tenperature is provided.
alfyleMevatide deadiyless ogidepyespylens wxpde,drutglencoumxideyel
and whi ch bal ances a high transfer property required
for : ' 2 L . i
aifteli PEHES abBPOSHANGi Aok B ENMPRE dxide Beppigtle oxide.
conpl eti on _of_ the presen inventif to solve the
rappy emeriidackubilens exide) peguctso QI&%P%Y%BISP epgls-
present invention, toners, nethods and apparatuses for
A0oibihebd @ lkghgrselyboMita gl Evu@l2 carbom déoms(dnd alkylene
At oner prepared by dispersing and/or enul sifying an

- Qi se, Orq& N r r
Rl BURRF OB RO g AR S TE iR Bl ek B forable are
wat er - based nmedi umto granul ate, wherein th &o er has
adkylensr exjde aiddugtaed bigpbenolsopmd 9@m@.119¢t}9n&2 dlkylene
toner conposition and/or the toner conposition

%Qﬁr&ﬂ%'ﬁfihg@ﬁo 22 lcayisoegtdmotHardwithnt Grivallehtionhicre at
east a part of interlayer ions in the |ayered

[ ic. materi al h i t '
GSRER PR TEL B0 05 SR SRARERE e hapRt
emul sifying an oil phase conprising toner conposition
aliphatic alaogwé tglycenine, trimethylot ethane,drimetyrehpropane,

phase, in a water-based nediumto granul ate, wherein

B ab PRSI RS ABitRYE tAYR1 I dilindEé bheblsdtPidphbaol PA,
0.970,” and said toner conposition and/or the toner

AL AERIINIE TR SN T N

| ayered i norganic material has been exchanged with
teivgdant or more(@)lyfhendlsner accordi ng to(l) or(2)above,
wherei n said exchanged | ayered inorganic material is a

| ayer eglj egf&ﬁ@fe epCRind10avliasdhBbxiBaaki B(IDRTY a®d
rrons int I

i nterlay e layered inorganic material has
been exchanged w th_ organi c.catiQns. ) s The tonet
RCea) A5 erear v ebost hp g 4G R L1oR af 8 cbure of

DIC and TC in a small amount is preferable. Dicarboxylic acid (DIC)

includes alkylene dicarboxylic acids (succinic acid, adipic acid, sebacic
acid); alkenylene dicarboxylic acids (maleic acid, fumaric acid); and
aromatic dicarboxylic acids (phthalic acid, isophthalic acid,
terephthalic acid, naphthalene dicarboxylic acid). Among them,
preferable are alkenylene dicarboxylic acids having 4 to 20 carbon
atoms and aromatic dicarboxylic acids having 4 to 20 carbon atoms.
Trivalent or more polycarboxylic acids include polycarboxylic acids

having 9 to 20 carbon atoms (trimellitic acid, pyromellitic acid). As
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said toner is prepared by an oil phase which is a
sol ution and/or a dispersion in which the toner
W@ 0upaeictd on and/ or the toner conposition precRCEM2007/054748

conprising a binding resin and/or a binding resin
precursor has been dissol véd and/or dispersed. (5) The
payesrisgicticid, aadamhyarideobr [dwyet alkyd estdrosfethe above
wherein the binding resin contained in said toner

: . L di . -
A S S A e e
a first binding.resi ontalined.in sai,d bingi resin
taspelycashoryhisAag ?écgoti 1 Oghgagl’ﬁﬂ.gr?‘?? %Pﬁ-g] oner
according to any one of . (lI) to (6) above, wherein the
Edabdkyberstip ICOSHh([CHHGOOEES tekypieally.2/18p 1The
toner according to any one of (l) to (7) above,

. . o g
PERE bR AR BB LT L 0%, 1 one
of (1) _to (8) abov éwerein sai.d bLndi?g resin

pr ecur Belyisacyanasel (EH dinsbrdasstléphatis pglyisesyanate o)

The toner according to any one of (lI) to (9) above,

GbtimethylynélidsisetyHige Chethmpehigleng disocganites @6
first binding resin, said binding resin precursor, a

onpound . extended or. er hnke | i.d:binding
e T der e e A A A
sai d exchanged | ayered inorganic material in an
diigenyiamade] exwhehexylmeshang dngoerriiate) caoaatie diispeyanate
solution or the dispersion in a waterbased nedium and

((2{1BMb Wi sbbparsatley A hdrydedhh S iidobgah tedrasiroatic ( 11)
The toner according to any one of (l) to (I q) above,

erei.n a.ratio / Dn), of vol ver age..part i .
alahetie ity atatedtdiber el ar Ry haR AL B PaEREL:
(Dn) is 1.00 to 1.30 and a circularity is 0.950 or
jsesganuraties; thoserobdeinad by bkadking the e@olyisecyanade
particles. (12) The toner according to any one of (I)

B3t bhinaPa¥Evatier Stithd SR cappiRs&doh ok d ki iRGiehS al
exchanged with the organic ion is contained at 0.05%
;Eo 10%in a solid content in the solution or

hereo (ttwo or more).

As the ratio of polyisocyanate (PIC), an equivalent ratio of
isocyanate group [NCO] to hydroxyl group [OH] of polyester having the
hydroxyl group [NCOI/[OH] is typically 5/1 to 1/1, preferably 4/1 to
1.2/1 and more preferably 2.5/1 to 1.5/1. When [NCOJl/[OH] is more
than 5, the fixing property at low temperature is deteriorated. Ifa
molar ratio of [NCO] is less than 1, when the modified polyester is
used, the content of urea in the ester becomes low and the hot offset
resistance is deteriorated. The content of polyisocyanate (3
component in the prepolymer (A) having the isocyanate group at the
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di spersion described above. (13) The toner according
to any one of (lI) to (12) above, wherein the ratio of
wo b@7anedese average particle dianeter (Dv) to PEEJIP2007/054748
nunber average particle dianmeter (Dn) in the toner is
1.20 or less. (14) The toner according to any one of
ehjl it dypitallydbo%eby wedght to 40% Imamteight preferablymltr by
less in the toner is 1% by nunber to 20% by
?‘%’S‘é d 36% 1 V%%e&@?@ﬁn&‘iﬁ&r d;%fwefagﬂarz% BYaySiht th 20% by

ove, erern conten a pol yest er YESI n

SRR TS an SO BRer 52 Bl S gence

any one of (I) to (15) above, wherein a melght average
oHeericantodngivtelbhs at MS&d’VﬂIhtEEngOIU& ahitenmgfofdmitt heat
pol yester resin conponent is 1,000 to 30,000. (17) The

et AR b An BB rrbpet ), e Rl AAKErature.
1.0 (KOH / to.50.0 18
b s Wgégwbw% b1t Bl plonsbing ot JerB gmpegature

glass transition point of said first .binding resinis

S eteridrated.(19) The toner according to any one of (I)
to (18) above, wherein said binding resin precursor

has a merh&rgﬂa%ftﬂé 1§o%9§1nlg£§qﬁm% ahttqug(gpeiﬂ ofidth&Rcule

an active rogen group

nol ecul ar melght of a pol yner of sa|d bi ndi ng resin

of teeprenolymer (@) having sheascyepafe greup shEmisabyoaedy -
to any one of (lI) to (19) above, wherein the acid

Yigdre€ péfebhislyt DEeto 3 n AvoradéCGrhdraddre prefé@bly LEkb 2.5 in
ng/g). (21) The toner according to any one of (l) to

(SRR il g0l 855! EARSLULOLRR N by WiSeht

oner actor di
one of (l) to (21) above, wherein the toner is used

pbthe urewrneetifiedarmly erer bepemnes low) angd ébs dot\glfert o

toner, wherein the vessel has the toneraccording to
B¥isUiReTh dekdribatcd?) above. (24) A devel oper,

wherei n the devel oper contains the toner

Amines include diamine (B1), trivalent or more polyamines
(B2), amino alcohol (B3), aminomercaptan (B4) amino acids (B5) and
those (B6) obtained by blocking the amino group of B1 to B5.
Diamine (B1) includes aromatic diamines (phenylenediamine,
diethyltoluenediamine, 4,4-diaminodiphenylmethane); alicyclic
diamines (4,4"-diamino-3,3'"-dimethyldicyclohexylmethane,
diaminecyclohexane, isohorondiamine); and aliphatic diamines
(ethylenediamine, tetramethylenediamine, hexamethylenediamine).

Trivalent or more polyamines (B2) include diethylenetriamine and

triethylenetetraamine. Amino alcohol (BS) includés ethanolamine
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according to any one of (l) to (23) above. (25) An

i mge form ng apparatus, wherein an imge is forned
wa@giongoishe devel oper according to (24). (26) APCDIRS67/054748

cartridge having a developing unit and an inmage

bearing menber , wherein the devel oping unit has the

aavich yegydadiling.t o@nﬂnpme(rzavptam(BL}%ageluiﬁsm ng

net hod, wherein an inage is forned using the devel oper

ARt nidcapthn ahdSmMNBBEHIHEFcaptLAlUCARinAEls (B5)

wherei n "an oi |l phase and/or a nononmer phase contai ni ng

a toner conposition and/or, the toner .co si,t4 on

S IB0F coR R RG Sle i ARGy BRBAPIF AGRDarTRow (B6)
material wherein at least a part of interlayer ions in
phtainaddryeblockorgyt amino eroap ofidkl teBh iexhitenketdmane h
organjc ions is dispersed and/or enulsified in a

Wi ouaR eth B AR diRe 96 APHLRIR (a%)g?ﬁ?e\aeﬁ% ﬁgﬁﬁgg r%f the

circularirty of 0.925 to 0.970. The met

producj.n e toner according to 8)., reinp er
Rhovadit %bﬁg\ﬁé}dgg%toaeﬁ apetep ym@ﬁfl@sf oy tnemarey!
obt ai ned by dissolving or dispersing at |east a
bsobaityhketaie), Anpores thaseramindhB)hpnefiengbleesmienBland the
conpound ext ended or crosslinked with the binding

LS3 kA POLBY AR BaAnCOLMH A moA el easi ng agent and the
exchanged Tayered 1 norganic naterial in an organic

sol vent, crossl i nki ng, and/ or extendi ng.the sqglution or, .
the di $padditaon; by Hsipg appaéersigadrrminatoy if 8960553gY, it 1s
the solvent froma resulting dispersion. (30) The
pebsibie tondjusodbeimgetibutwaipthtadgeigistgr.t OThE 8xtefsion
(29), wherein the toner conposition contains at |east

. .ndj j >t had for
SSRGS Bi1g RS R St (L aalh, HIRAPELARE,
first binding resinin the binding resinis aresin
hatylagninep yidaminekend these (kepymimecomppsadshebtained by
produci ng the toner according to (30), wherein the
bldckin®itheindg resin is a pol yester resin.

As the ratio of amines (B), the equivalent ratio of isocyanate
group [NCO] in the prepolymer (A) having the isocyanate group to
amino group [NHx] in amines (B) [NCOJ/[NHzx] is typically 1/2 to 2/1,
preferably 1.'5/1 to 1/1.5 and more preferably 1.2/1 to 1/1.2. When
[NCOVINHx] exceeds 2 or is less than 1/2, the molecular weight of
polyester becomes low and the hot offset resistance is deteriorated.

In the present invention, the polyester based resin (polyester)
preferably used as the binding resin is the urea-modified polyester
(UMPE), and an urethane bond may be contained together with an

urea bond in this polyester. The molar ratio of an urea bond content
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Best Mbde for Carrying Qut the Invention An average

circularity of the toner of the present invention is
wee@iaeamd y 0. 925 to 0.970 and nore preferabl ypOT/90B0 154748

0.965. The circularity is represented by a val ue

obtai ned by dividing a circunference length of a

€9 nol wrethanéd boad cantenter tyguedlly 306/0ptn] @O0 drefieeablyf

a sanple by a circunference length of the sanple. It

B8/ &S 2628 £nd Rifre DrERNLON 60740P8T 8O/M0ES WRY¥L t8ethblar

circularity of lessthan 0.925 in the toner is 15% or

| ess. en the average circulayity, | ess than 0.925,
aGgiof Sha g poprigearent 1 e thnadst i Bof afatn o1 on
i mage with no dust are not obtained in sonme cases.

Yesntdriceax cledeiofat®d0, a phot oconductor and a transfer
belt are not successfully cleaned and stains on the

i mage [ Wpa=Tol=1d r i
appar atig aodl RS ErRT e e A L o e (UMPE)
t he i pmage such hot ogr apf,.i mage.havi ng a hi.gh i nmage

i Bepduced b one Phelmethady oﬁéue Wfhebt aveEaEe malicular
non-transferred i mage due to paper supply defect is

aetghtbbtledmadifidd ppheistaonatlc hourta-madifedscumm ng on
the i mage or contam nate an electrical charge roller

PO ST EMEE) I PR TN Lo, BopkeaRbly G800
capacity. The average circularity can be neasured hy
H00006) 000, 7 e capTerabdt B0 ID0, bk 008, Q00 pWdies 4 18 less

suspensi on containing the toner through an inmage

ph&k U0, 686 ttherhagteiffet resistame Bdeteflorhtdd. atBhe number
optically detects a particle imge by CCD camera and

OB Bl A A0 TR DR Y BE e

ITle anat'ysi s appar a supp
fron15§snex). Subsequently, a exchanged | ayered
maskifadinolyesater isanotuparticywlarheliprterse wmhennwamodsftedy | |
be descri bed. The | ayered inorganic material refers to

pbly RS 0dedceitBdTaned isf @4 hridy coMdi et Bulriee Sreth k6
a thickness of several nm and its exchange refers to

LIAE a3 iEnt QPSIRLR thRtABeE bl W ABRt BLERE N
molecular weight is easily obtained. In the case of the urea-modified
polyester(UMPE) alone, its number average molecular weight is
typically 2,000 to 15,000, preferably 2,000 to 10,000 and more
preferably 2,000 to 8,000. When it exceeds 15,000, the fixing property
at low temperature and glossiness when used for a full color apparatus
are deteriorated.

In the present invention, not only the modified polyester such
as polyester(UMPE) modified with urea is used alone but also together

with this, unmodified polyester (PE) can be contained as the binding
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an interlayer thereof. Specifically, it is described

in the above JP-A No. 2006-500605, JP-ANo. 2006-503313
w@arnw7d6566No. 2003-202708. This is referred to BGI/JP2007/054748

intercalation in a broad sense. As the |ayered

inorganic material, snmectité group (nontnorillonite,

smmoni By comsbintieg (RE ethe ficaimlgi progeniypat kew témipeeatamd and

the like), magadiite and kanem te areknown. The

. : i : .
RS og VISP fot 1 FE0A folT G Rpar Bt Y dohanced,
Thys, .if the |layered inorganic materi.al w thout., .

a3e Rhirgisgors me?ﬁ%&e A AR HSIBE R ot Brinehdes
use for the toner to be granul ated, the | ayered

theop ojgodnd emdateicflp oy r@Psandpolstchebawstlar adid @) which
medi um and the toner can not be altered in shape.

y . : . L caion.
A o T A B b A SRR Q98 I, emd

| ayered inorganic material is a ly prese in
prederabde @reyt fsa@h%aﬁéaéﬁeﬁaﬁ? iog:ﬂﬁ&?ﬂ‘if ak 9%&? pyerage
toner is easily altered in shape upon granul ation,

fhodgrilae tvdighb dene PR és pOysE t 300,080fdridpesferably
exerts a charge control function. The |ayered

[ ri [ . -ng
SESREREATBHE,, P BTG le CaM R iRty BRien gl
it abundantly present in the toner surface portion, it
1.900reuthP00 iraxd praferably dgoa0 te &0Q% mpdphentseupmodified -
i nhi bited. However, since the exchanged | ayered

hEIgEERH Wut 6 podyedtBr fbdRbd &Mth)a Sidthicad oudtothyethan
the shape alteration and charge controlling functions,

I+t becopes.posi bl e tq bal ange.th ape nirel . .t

e PEE FERA TSR melv i drE ErGRE A ERORRRGTBRAE Ropg 2 be
tenperature. The exchanged | ayered inorganic nmateri al
coypbinad with PMBERt It ny enefesablesindesmsadf fximgeproperty at
obt ai ned by exchangi ng one having a snectite-based

Ras k@m?éyﬂlﬁb axid U6t bESetdsisthiee QhEAUMPERALQPE ARE at
snectite clay mneral charges a negative charge in the

ayer and..t he cat,i. [ resent.i.n the interd r to
eBkE eathau Rrga Bl  TFERER. B atrhlerelle B Blerec

by ion exchange of this cation and absorption of polar
pulyestdremmorentesfZUMBE acahPBchave sipgidaedomypositions. In
substituting a part of the bivalent netal in the

iy 81 &0 QR GRNNG PR! 8Wabhirhlo I UMPR 8 PH iBiAtally
However, when thé nmetal i6n is introduced, the

5/95 to 80/20, preferably 5/95 to 30/70 and more preferably 5/95 to
25/75. Particularly preferable is 7/93 to 20/80. When the weight
ratio of UMPE is less than 5%, the hot offset resistance is deteriorated,
as well as it is disadvantageous in terms of both heat resistant storage
stability and fixing property at low temperature.

A hydroxyl value (mg KOH/g) of PE is preferably 5 or more, and

the acid value (mg KOH/g) of PE is typically 1 to 30 and preferably 5 to
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hydrophilicity becomes high. Thus, the | ayered

inorganic material obtained by exchanging at |east a
w@any/1ede64 he nmetal ions with the organi c ani onBCT/$P2007/054748

desirable. This nakes it have the appropriate

hydr ophobicity. In the layered inorganic material in

20i c Byainakéas PEacaaytthef adidivalue, PBes leagdy etarged gani ¢

mat eri al has been exchanged with the organic ions, an

9 ; Lo |

B B T o LN R an P R P o st

salts, and quaterpary al kyl ' a niymsalts are

te5he RAPRY, t%ﬁf‘@%ﬁF@y@&F&m%W;ﬁmﬂﬁWf‘h@ i§fnhanced.

trinmethyl stearyl ammoni um di nethyl st earyl benzyl

Elovsviewwhdnribichpdid atadae eyteealisrB)ithm saablility of electrical

ol eyl bi s(2- hydroxyet hyl ) met hyl ammoni um As the

PR YR Bk O ARG HBLA LBl vt i PORS LAL ©

aolinite, layere osphate salts and yer ed

doubl e hydroxide. In _this case, as the exchgngin
nelymeerizidon rgastien, e @@ﬁaﬁfgpﬁéleaagﬁt‘f%&ﬁ 16%‘55 o the
appropriately sel ected dependi ng on phase charge. Wen
thfiakidyein 4 grasghitiorekteps havdge hecbhesaliffumild tgaonirol ohe
exchangi ng agents are included. Wen the |layer is
Qﬁﬁ*l& c%lt% charged, the organic ion exchangi ng agent
Fhcrudes sarfate salts, sulfonate salts,
Zﬁ;boxél atesal ts or. phosphate salts havi ng branched,
thed faragasurimgchydrozykyplyedt to c44), al kynyl (O
to C22), alkoxy (C8 to C32), hydroxyal kyl (C2 to C22),

et hyl eTae@vndeien @f PhoRyéAitaetenieapfadabxid tlte 80md as in
havi ng an et hyl ene oxi de skeleton is desirable. By

changi ng at .| t a.part of the lavered inorganic
P B o 385 i Pt ed e CREE et
appropriate hydraophobicity, the oil phase conprisin
t he t oAcrameplep@sh)isamresisglomeighed andtakeniog 109m
precursor has a non-New onian viscosity and the toner
efdhsReid fIRERJahd 55IAAPSF arfhcétidhtibh FBagémieisCatedtly allded
t he exchanged | ayered inorganic material in which the
rt  has_been exchanged.w.th .organic,ions is o
Sietf b Py OB e K BoTISRE P gre e e thetel00°C
preferably 0.05% by weight to 5% by weight in the
tdt€l, amelt keatald. After one to two hours, the flask is removed from

the water bath. After cooling, water is added and sti;';'ed to
decompose aéetic acid anhydride. In order to more completely "
decompose, the flask is heated again in the water bath for 10 minutes
or more, and after cooling, the flask wall is thoroughly washed with
the organic solvent. The potentiometric titration is performed in this
solution using the aforementioned electrode with N/2 potassium
hydroxide ethyl alcohol solution to obtain an OH value (in accordance

with JIS K0070-1966).
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Here, the "toner conposition refers to various
mat eri al s which conpose the toner, and the "toner
W@ 0upaeictd on precursor” refers to substances/ nBCEIR2007054748
whi ch becone the nmaterials which conpose the toner by
reacti on. The exchanged | ayered inorganic material in
whi ch khtheprésemadnbertionxthmpbed teivhditiongeeint (Tghef the
can be appropriately selected, and includes
. i Ll onite: i h ' ' o
GRR rpn R (S RicIG A0 18 g 0l Bl e R Cohd 60°C.
organi cal | y exchanged .nontnorillonite or bentonite is
Priumota lese e dE-G1 thioBeat bsisipmise of Eha dpner 15
properties, the viscosity can be easily controlled and
déteaitrttdd.t NATeel ittexchedadded, danfikmgsprdderGoattawal | y
avai l abl e products of the layered inorganic materi al
n - e
(P Silint PRoBAEh HARIAAN, DIRNIRARS, thich 8o SHBRRE
3, Bentone 38, Bentone 38V (supplied frqom Rhepx), )
mveadion, gwepsuben ithe slasmirensitaen paid) 1§§97V,er @gé?tté‘ﬁt mn
34, Cayton 40, Clayton XL (supplied. from Southern

AP dlyest@d Heddne kiRm0 publichi che hsaBeasistimtstorage
(suppl'ied from Rheox), Tixogel LG (supplied from

ni. t t al yst t on AF on. Al '

v Go G i e g9 B len R RN S PR R fer suen
bentonite such as Cayton HT and O ayton PS (supplied
a5 oresonedified @InggterCl ayt on AF and O ayton APA are
particularly preferable. As the |layered inorganic n
(®e1ehkidlg Agbii ch the part has been exchanged with the
organi c ani ons, those obtai ned by nodifyi ng DHT-4A

(suppl iyed, from Kyowa Chemni c [ ndus Co. td. ) Wi

t he or‘éﬁ%’lg rﬁf%ﬁ%g P‘SSPE?’&H?LBS%@“% iﬁlrégF%ﬁl?romge prefoht
general formula (1) are particularly preferable. The
frotdrdidm ghgemax Alaving mlbw metiing peintf off 5Q3Cabe130°C works
Hi tenol 330T (supplied from Daiichi Kogyo Seiyaku Co.,

Levden SFB8HB!rol1F BhdBa tbier iRl #EBE Im eI vidIe a@ithe

represents an al kyl group having 13 carbon atons,
gg]@%giorfg?;g?eg{}f@s 2 lé ngsqgn%i%ﬁ%hg%\ihﬁﬁgz r(gsom,6 t}‘fear%i%?r”

exhibiting the effect on the high temperature offset resistance without

applying the releasing agent such as oils on the fixing roller.

The rﬁelting point of the wax in the present invention was a
maximum endothermic peak by a differential scanning calorimeter
(DSO).

As wax components which function as the releasing agent
usable in the present invention, the following materials can be used.
That is, specific examples as brazing filler metals and waxes include

plant waxes such as carnauba wax, cotton wax, wood wax and rice
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an integer of 2 to 10, and Mrepresents a nonoval ent
nmetal elenent. By using the exchanged | ayered
w0 p@rgesssL material, it is possible to have theCT/JP2007/054748

appropriate hydrophobicity, make the oi

phaseconprising the toner conposition and/or the toner

woarpasithabwageesuels as heeweak laadnamoNewnoinieanl wiases siithy

in the process for producing the toner and alter the

tion,

4 e R Fedey B AT kR Apull B BUER %2% aan

di anet er {Dv) tQ the nunber _average particle dla ter

misrperystallyee apd pefrplatywng éﬁa%{‘g‘gmpoto piatHza Wﬁé?s

with high resolution and high inmage quality. In

adtthetierhy drocdtbont wagespadkak KievledoPerpschveax aindn t he

toner is consunmed and supplied over a long tine,

vari at rt [

{0 \ygﬁ:{jlgﬁe i%{c,a % d %ﬁh@%ﬁ%ﬁ%éoﬂ%et@? qgétggg raﬂéf‘eéﬂe? are

time in a devel opi_ng apparatus, a_good and st abl e

alsganelwided. plopeidd Oﬁegﬁﬁﬁécﬁ%%ﬂr@ﬂ%su%é‘ﬁ ¥%ie Dv/ Dn

exceeds 1 30, the variation of the particle dianmeters

hdioR§id i@hcidonaidgateatit esidagndesithtlegehtHdlate
vari-ation in toner behavior occurs upon developnent

PSP P B 0R 0, AP SRR e

Dv/iDn is in the range of 1.00 to 1.20, and the better
hareigeg Jongatkal graip imthe, sideothaingtuchras pewopatymers or
i nvention, the volune average particle dianeter is

: wp%ﬂ}%@bl(é! o3 QpBH:her éf A-steurydaneyhlteiethly] nfethaksylab@tof

e snaller ‘the particle dianmeter of the toner is, the

B RSAESROERYBel S PRI GA R BPRER O,

|s di sadvant ageous for a transfer property and a
wiethacrydaE whach gre Wishalline polyumar zessnabaving the low
particledianeter is smaller than the above range, in

fedtlRt GRIBRDEM afi&VEs @REA, N the stirring for a
ong tinme in the devel oping apparatus, the toner is

{ i on- honded on the surface of a carrier to reduce
OB1®ctrical charge capacity, and in the
one- conponent devel oper, filmng of the toner onto a
devel oAsthercoldrant ansddhhd:bkmeeembmuhMg)mfaH dges andr
onto the nmenber such as blade for making the toner
f)@rﬂeﬁﬁsﬁﬁylicly known can be used. For example, carbon black,
nigrosine dyes, iron black, naphthol yellow S, hanza yellow (10G, 5G,
(), cadmium yellow, yellow iron oxide, yellow ocher, chrome yellow,
titanium yellow, polyazo yellow, oil yellow, hanza yellow (GR, A, RN, R),
pigment yellow L, benzidine yellow (G, GR), permanent yellow (NC@®),
Balkan fast yellow (5G, R), tartrazine lake, quinoline yellow lake,

anthrazane yellow BGL, isoindolinone yellow, colcothar, red lead, lead

vermillion, cadmium red, cadmium mercury red, antimony vermillion,
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occur. The content of fine powders is largely involved

in these phenonena, and in particular when the content
w@boorheseparticl es of 2 mmor | ess exceeds 20% PCTiaP2007/054748

toner is adhered to the carrier and it becones a

troubl e when safety of the 'electrical charge is

pérneand eidrad 4RI gphrhsadkfaicepredy parachlottarthdwtpeartilineered,

di aneter of the toner is |larger than the above range,

hﬁh(ﬁqﬁ c?tclr‘iiéﬁc & B ﬁaﬁpfmts@h e% heeil1iRoe é.’i‘nﬁfhehBSh

resol u on and hi g I mage qua ty, as we as .
varlatlon of e e a ters be

RAMRANERT FRd Qﬂgﬁ 4B FRlorr kﬂ@ Sﬁﬁﬁﬁéﬁ%‘%‘:&gﬁ% e Ballkan
t he devel oper. Also when the ratio of the vol une

e rapine Bl biridliantseamé €6, fidhoheubinet@K, peemagent red FOR,
particle dianeter is |arger than 1. 30 it was shown

i S a
bRl Gythillc 85, PRAGACSIRIS e RopLORHE R gﬁﬁﬁda °

di aneters and uniform particle_di arreters ﬁ u
wiarper.perymanert BarianyFaBe helio Honde fis Bordeaux 10B,
preferable that the particles having the circularity

8n eh BRPnAights PonaGavEHh 2¥ditim, B0¥roiakid)ehedhiine lakeB,
particles. First, a rel ati on between the toner shape

d the tran ro e

P e RIS A BR R ot i FEE B eBTnd tiToon.
coI or devel op msnt S used conpared with the case of
oihged) qumatc@nhmamde pyrazaioee eof.apolygeel rpgh ghrome
nmonochr ome copyi ng machi ne, the anount of the toner on

Yéven A, Qfé@mﬁ@bcurahgel PEARBHEAraigdl dil oidngh, icbbalt Blue,
to enhance the transfer efficiency onIy using the

ent naI t oner I [ATOI-

7 P BABEE dp. Phcpek Fh TR o g B fole,
force and a frictional force between the
pootoetadtophshakoesanine blusaphibalesiboine bhatewdast dey blue,
internedi ate transferring nmenber and the cl eaning

R hréRd boke PREVBEYD, 118 g6 N PeRB o Buca Pubsiain blue,

intermedi ate transferring nenber, the fusion-bonding

e bR S 1 e BB RS A e,

surface occur to easily deteriorate the _transfer
effrgzninese wioleh, dioxane violet, anthraquinone violet, chrome green,

zinc green, chromium oxide, pyridian, emerald green, pigment green B,
néphthol green B, green gold, acid green lake, malachite green,
phthalocyanine green, anthraquinone green, titanium oxide, zinc
flower, lithopone and mixtures thereof can be used. The content of
the colorant is typically 1% by weight to 15% by weight and preferably
3% by weight to 10% by weight relative to the toner.

The colorant used in the present invention can be used as a

master batch in which the colorant has made a complex with the resin,
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generation of the full color inmage, a four color toner
images are hardly transferred uniformy. In addition,
wob@n/103se4 | nt er medi ate transferring nmenber i s PGEML2001E54748
. problemeasily occurs in terns of col or unevenness and
col or balance, and it is ndt easy to stably output the
full EHeobirndingeewint hsdd fiir theapricdyction dfitdel inghterdfatch
bal ance between the bl ade cl eaning and the transfer
fEi o ¢ i . ; . : ]
B Gl RV O AL CRFTRIRE RS} BF a2k B0 mhddifiod and
particles. This enables to._bal gnce between the
weadiling Bolyestes YesHs %%cr&egp%q‘gﬁ, P?ib@ner%aﬂﬁa’g&n%ﬁach
the transfer property are largely associated with the
asmpslysBireasdpély prohlorostyirone mdepalfyvidyd tolwetes andd t he
transfer varies depending on a process condition.

. e 0 ove
b6 305 SPRALb AR O RECRR o b AES
the particles having the circularity of 0.950 or |ess
ahdonastwremesgorolumers, ishErany PYeP Y ene copRlymese gtyrppe-vinyl
becones difficult to performthe cleaning by the
tblade copfitfmieche s9pésvinfl rdiththaléne bgsolpmersgstiybene-
circularity of 0.950 or | ess exceeds 80% of the entire

toper; particles,;the afor nt, i [ erty

RS H R e RS e e R
toner excessively alters in shape, thus, the migration
ssyrevrcbutylarcryjrse copahaners, shrmsnecenivlizeniatyeanedemess,

transfer paper, photoconductor surface to internediate

dti8asd-aletB§l methhbsflatOtGIdIPHiedt Sstiyiraisbehybalethierylate

second internedi ate transfer belt) becones not snooth,
and, further the vari,atign in behavior between the .
DRkt stere Bkttt pte R O ARGk gty o
transfer efficiency is not obtained. Additionally,

dhletcabeétliacyybte tcopolyineerts; styene rnryordtidlef eanplyineys,of
the particles begin to express. Furthernore, the

i R e e
IRLOE VI ST LR TR -
styrene-maleic acid copolymers and styrene-maleate ester copolymers;
polymethyl methacrylate, polybutyl methacrylate, polyvinyl chloride,
polyvinyl ace.tate, polyethylene, polypropylene, polyester, epoxy resins,
epoxy polyol resins, polyurethane, polyamide, polyvinyl butyral,
polyacrylic acid resins, rosin, modified rosin, terpene resins, aliphatic
or alicyclic hydrocarbon resins, aromatic petroleum resins, chlorinated
paraffin and paraffin wax, which can be used alone or in mixture.

The present master batch can be obtained by mixing and

kneading the resin for the master batch and the colorant with a high

44



(Particle dianmeter of 2 mmor less, circularity) Arate
of particles of 2 Mmmor less, the circularity and
W b@anessege circularity of the toner of the prBGEM2007/054748
i nvention can be neasured by a flow type particle
i mage anal ysi s apparatus EPlI A-2000 (supplied from Toa
breiinp fetcect rAdnites thme, bhel oyganice soheerdpmei bé wsed to
measurenent nethod, 0.1 mL to 0.5 nL of a surfactant
' : e f
N T R R A
i npurities have_bee rreviously renpved in a vessel,
EpigrEeditqyas 50'@.&&6@ e ng meihodiig whichastatey ased paste
further added thereto. A dispersion in which the
eftid evlbasnibemnpdisiipe waddr ismixedtad keatespeiidethesiesgn
an ultrasonic dispersing nmachine for about 1 to 3

. | 3 | . .
ThR bGP reanind it BESERARIRRAANE AN thelihip fide
toner are neasured using the aforenmenti oned appar at.us.
engdride waber andthy greane poivent compepents are gegioved 1s
di aneter and the particle size distribution of the

posferahisr esdlEbsdaind byweConke of thodoloeantreahde. didectly used
measur enent apparatus for the particle size

050 B PRk OBaE PRET 3 52 R S o

supplied fromCoulter). In the_present invention, the
dispeusionsanparadup spueh agddirey rodimy! copraferaldyuineds
TA-11 and connecting an interface (The Institute of

Japanesg okléotb 88h&6 £Ad iisitrsolkiBrgithe hSrg¥bitrollihg uigent
the nunmber distribution and the volune distribution,

PRt Phan DrEPCTeo R0 o TP b e R o B Rl e

First, 0.1 nL to 5 nL of the surfactant as the
dlespengranhs (i whichabhe partigles cammrising therealerasd and the
added to 100 nL to 150 nL of an electrolytic aqueous

$6Liutd AN thd BhBhicleB ol R1sbl Af it 116a SOt HH1igREon$rdlling agent
aqueous sol ution of about 1% NaCl prepared using 1st

Beffifler Qe FPIRICDN RBPYRAR DEoTRde Re ATOTSoNg Rogviens
nmg of a sanple to be neasured is added.
been known. In the present invention, in this method, by comprising
the step of mixing at a peripheral velocity of 40 m to 150 m/second of
the rotation body in a vessel having no fixing member protruded from
an inner wall of the vessel, the objective toner particles can be
obtained.

The toner of the present invention may contain the charge
controlling agent if necessary. The charge controlling agents known

publicly can be used, and include, for example, nigrosine dyes,

triphenylmethane dyes, chromium-containing metal complex dyes,
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Adi spersion treatnent is given to the electrolytic
solution in which the sanpl e has been di spersed for
W@bwatiosbe4 0 3 mi nutes using an ultrasoni c di spRCEHIrG07/054748
machi ne, and the toner particles or the volune, and
t he nunber of the toner are ‘neasured using 100 mm ‘
apdybdicadd chebategegmends hshadeenifeobasashdyemedkoxy-based
nmeasur enent apparatus to cal cul ate the vol une
sl QubthadP Gk RSN L4 (iiEId(ﬁH%'ﬂHbriﬁ% nedaReg! s,
13 channels of"2.00 nmto less than 2.52 mm 2.52 mm
to less than 3.17 mm. 3.1 t.g |l ess than 4. 00 nm
A0pSTY R BRE AL s o A TR dg 48 il TR sefbownds
6.35 MM 6.35 mMmto less than 8. 00 mMm 8.00 nmto |ess
phiahodph@&ispm siffledBodynor cothpssntlbafi tdagFtenmiuotrinerbased
mmto less than 16.00 nm 16.00 mmto |ess than 20.20

mivé%;é%gtmam%ﬁgﬁném%aﬁé :ﬁ?d Bt ga g ggﬂ%hg%ii@aad

than 3Z2.00 'mm a 2.00 mMmmto less than are

325 BB St e LA o0 T -

vol une average particle dianmeter (Dv) based on the
Badl ofrthevpm temh any ainadodiummshte Bomitrowe S 4 bf tlbe imeaial-
according to the present invention, the nunber average

- . _ _ N _
gﬁéﬁlﬁﬁﬁ %‘%H%o\’ﬁg f%%g?? gr 2t o %g/?gﬁ)dge\{/\%s@ %EF%IU: atéé} * E
According.to the further_examnatign of the presen
Shvdsalisxlic agidsbasd metabeemplaxes; £v89 pf @b@ﬂ?l'gﬁéﬁ
fixing property at |low tenperature with keeping a heat

ceslleiqitt (supplagd i Odiehty Chrehicaphidugtifesditd.); TP-302
resi stance after the nodification with a prepol yner,

b i e e
roup-containi ng polyester resin is 1,000 to 30,000.
plied freanHodogasn Ghemigal Kos, Lithl GomoEhagge PSY

ol i gomer conponent is increased and thus the heat

VERL0FSa6H thet Qua@ensfRRbdhbiiure sagfse UopiaBRG PRGTHAS
when it exceeds 30,000, the nodification with the

BRRR YRRy 3¢ bbbk EHau 6y §P2066 and Copy

deteriorated. The nol ecul ar wei ght accordi n&t o the
bhaggaNX K414 ohthesqnaternasy apymeRONged ]ty Srunmdigdofrom
chr omat ogr aphy) as follows. A
Hoechst); LRA-901, LA-147 which is a boron complex (supplied from
Japan Carlit Co., Ltd.) copper phthalocyanine, perylene, quinacridone,
azo-based pigments, and polymer-based compounds having functional
groups such as sulfonic acid group, carboxyl group and quaternary
ammonium salt are included.

In the present invention, the amount of the charge controlling

agent to be used is determined depending on the type of the binding

resin, the presence or absence of the additive if necessary and the

46



colum is stabilized in a heat chanber at 40C, THF as

a solvent is run in the columm at this tenperature at
waewizhesenut e, a THF sanpl e sol ution of the resPeI/JP2007/054748

prepared at 0.055 by weight to 0.6% by wei ght as a

sanpl e concentration is injécted and neasured. Wen

ket hiods doxpaedusing the wasempadudiog thedispersionl method, and

wei ght distribution of the sanple was cal cul ated from

idh 8ot phahhAN BELINSE HU0RaldsunM theVA|HRSo00. 18 S8 BYaKk &ight

curve made from several nonodi spersion pol ystyrené

t gqndar anpl es and coupt nu s. As. the standard
o ilate b Reieht Sefaetie k00 gar bt maiant o ik G,
exanpl e, thosehavi ng the. nol ecul ar wei ghts of 6xl Q2,
Pedinl OThe dangBof A 27t Oby weipht@d 5 pattsby Feightdx105,

8. 6xI O, 2x| C6 and 4.48x106 supplied from Pressure
StZr5Ble. COWHEh if B¥GeddfD g%ﬂﬁéoo e %Qhe% 61# al harge

i
roper to use at |east 10 Ints of stan

ol ystyren anpl es. R (refraction index)  detector
EORREEH OF S JaPR S mﬁgege,né»@i %%ecgwé the malpkiharss

pol yester resin which is the first binding resin 1.0
cediidolipig hgbnt EOrdiucKDHand/edectrodtatize: nokinglferceovithkbe
the toner properties such as particle dianmeter contro

‘ M of basi o £ '

B RERCSbILOR Berdqle o Rl dinE AORAN Hoaypibh H (RUGRS/ dfhe
resi stance, heat resistant storage stability and
deeeloppE anddher ipdustian; ofithy imageedenyiby e sThageagharge

when the acid val ue exceeds 50.0 (KOH ng/g), the
exitigollimg agent had Thetklagingagbhdbanfalsdibe melitéd atd

pol yester becones insufficient and the high

f ' [ ec n.it. i
KEERALAHER 180 ek ERH Apfdns el LR 0L iR 1R
ef fect by the basic conpound upon production is not
added antp thherganie selviegt sirosy Gissolvimkg ey disnersingy of
the nodified pol yester easily progresses, and the

probl eAnogktelfally @ﬂd@ﬂié%én%tiélbdsbﬂtiﬁ RE6+ES aid Med Feddity,
for neasuring acid value) The neasurenent is perforne

nder the.follow ng canditi,on in _accord e w.th {he
HEE Bl peciiishy aBO e et byPBERROSER Ghbrod
Preparation of sanples- 0.5 g of polyester is added to
pactieles obtaimedamdthei presentangnigeons r Aaghatextenmlly added
tenperature (23C) for about 10
agent, inorganic particles can be preferably used. A primary particle

diameter of this inorganic particle is preferably 5 pym to 2 pm and in
particular preferably 5 pm to 500 pm. Its specific surface area by
BET method is 20 m2/g to 500 m2/g. The amount of these inorganic
particles to be used is preferably 0.01% by weight to 5% by weight and
in particular preferably 0.01% by weight to 2.0% by weight relative to
the toner. Specific examples of the inorganic particles can include, for

example, silica, alumina, titanium oxide, barium titanate, magnesium
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hours. Further 30 nL of ethanol is added to nmake a

sanpl e solution. The neasurenent can be cal cul at ed
waigiongodshe descri bed apparatus, and speci fi cal PgT/IP2007/054748

calculated as follows. The sanple is titrated using

N/ 10 potassi um hydroxi de al'cohol sol ution previously

welerte] sadiwanitdlge astirdntiau éithaathtAneedxbie t tim oxide,

followm ng cal culation fromthe consunmed anount of the

a | y I lu a
c?%%gf?? AL B3 583 10 ﬁ LEARETART, 15
K Details of the methodfor surlngthe aci d
charare ipm woxd dgol apad e %ﬂdtehec%%& At ARVERYGISR trioxide,
depends on the follow ng nethod in accordance with JI'S
MO silith 65 dts eghix@® nli hen vtide)th afiemasn fatal beadisim
speC| fically determ ned by the foll owm ng procedure.

QTR P oba BSR4 RRLE bIRERh e TPAA Siljcom,

El ectrode used: DG113-SC (supplied from Mett] er
Tifirade) SAmaewrg thewy agadilyidity imapripg ggenteitdp preferable
1.00.000 Calibration of apparatus: Am xed sol vent of

t%xﬁblﬂeony&f@h@wc Sicalfied parstles svith dddréphplicatartum

for nmeasurenent: 23C Conditions for neasurenent are as

e o BeriglFCT, D7 RAPH ERlsen e RE A0 S??’%lﬁhf%%f%&#age
0.1 Sensor DGL15 Unit of neasurenment nV

particle diameter of both particles is 50 pm or less are used and
stirred/mixed, an electrostatic force and Van der Waals' forces with the
toner are dramatically enhanced. Thus, it has been found that even
by stirring /mixing inside the developing device performed to obtain
the desired charge level, the good image quality on which no firefly
occurs is obtained without releasing the fluidity imparting agent from
the toner and the remaining toner after the transfer is reduced.

Thé titanium oxide fine particle is excellent in environmental
stability and image density stability, but tends to deteriorate a charge
initial rise property. Thus, when the amount of the titanium oxide
fine particles to be added is larger than the amount of the silica fine
particles to be added, it is thought that its side effect becomes large.
However, it has been found that when the amount of the silica fine
particles and the titanium oxide fine particles to be added is in the

range of 0.3% by weight to 5% by weight, the chargé initial rise
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Predi spensing to volunme Volunme [nL] 1.0 V\a't t ime [s]
O Titrant addition Dynam c dE(set) [nmV] 8.0 dV(m n)

W@ pdop/108668 dV(nmax) [nml] 0.5 Measure node Equi | POT/iRM007/054748
controlled dE [mV] 0.5 dt [s] 1.0 t(mn) [s] 2.0
t(max) [s] 20.0 Recognition: Threshol d 100. 0St eepest

prepRriytsyndidargelgeinyoaitedddrcdedipat cHarge imatinbnisat
maxi mum vol urme [nl] 10.0 at potential No at slope No

f
R R e T R

Potentlal 2 No Stop_for reevaluation _No. In p esent
imagenaiality t&h@om@a@d paditepanbl @Y@aagaésgbsﬂpm d

capacity of the mmjor conponent in the polyester resin
af t er The&binding resin can be produced by the following method.

Polyol- (PO) and polycarboxylic acid (PC) are heated at 150°C to 280°C
in the presence of a publicly known esterification catalyst such as
tetrabutoxy titanate or dibutyltin oxide with réducing pressure and
distilling off generated Water if necessary to yield polyester having
hydroxyl group. Then, at 40°C to 140°C, polyisocyanate (PIC) is .
reacted with this to yield polyester prepolymer (A) having isocyanate
group. Further, at 0°C to 140°C, amines (B) are reacted with this (A)
to yield polyester (UMPE) modified with an urea bond. The ﬁumber
average molecular weight of this modified polyester is 1,000 to 10,000
and preferably 1,500 to 6,000. When reacting PIC and when reacting
A with B, the solvent can also be used if necessary. The usable
solvents include aromatic solvents (toluene, xylene), ketones (acetong,
methyl ethyl ketone, methyl isobutyl ketone), esters (ethyl acetate),
amides (dimethylformamide, dimethylacetamide), and ethers
(tetrahydrofuran), which are inert for isocyanate (PIC). When
polyester (PE) which is not modified with the urea bond is combined,
PE is produced in the same way as in the case of polyester having the
hydroxyl group and this is dissolved and mixed in the solution after

completing the reaction of the UMPE.
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nodi fication, i.e., the binding resin depends on the
glass transition point of the polyester resin before

wao b@7mmesds4 i cati on. Thus, it is preferabl e thatPeh@2007/054748
gl ass transition point of the polyester resin is set
at 35C to 65C. That is, wheh it is less than 35C, the
heat rEhesonert ofthy pogsest abvéntign icanibesprfddused ity thred
when it exceeds 65C, the fixing property at |ow

foﬁmﬁhg}ﬂigﬁ%dcﬁ RVF REkYe ald adthdd 15908 ﬂﬁgﬁeaftﬁaﬁétbi on

pol nt present invention 1s nmeasured using

@f}gaku THRMOQFLEX . TG3110 s&p l.ied from R gaku Denki
ISpepsIPn PRyER e FRLER RYPER O%Fn‘fti’ﬁ‘g}sr ature rising at

10C/ mi nute. The nethod for nmeasuring Tg i s revi ewed.

As t helmpipasatpesndion pobaaarizatioigneied)$Bedpaeens obtained

TAS- 100 supplied from R gaku Denki Co., Ltd. was used.

T 1 ¥ ' I
B e hpd e o Rl i AETR, PodiSimbl PERCe ORI SAIER®,
hol der unit and set in an electric furnace.. DSC .
leagt the hener qeRPpEtiny Mad /05/the taner femRasitipR prpEREsOr 1N
roomtenperature up to 150C at a tenperature rising
tireadtef-ba8sd meliue td graniulgtst and at 150C for 10
m nutes, then cooling to the roomtenperature and
| eavi n ] . ty] [ :
at o ¢ onEaRifebaba, ool BRytibRR R En R Wil Ro Rk sl as
ni trogen atnmopsphere. Tg was cal cul ated from a tangent
gt tancanaoeciBeally peativle diameters pEPritmyiodk2 pgp akpgmade by
contact point with a base line using the analysis

8 \orh aild thod Afepl 6P dEypetsif thectondi Rgwt Batédal uiikhere
exam nation of the present invention, the prepolyner

B i g R ST B plofbr bictEin MrhP taterial

property at |ow tenperature and_the hi gh t enperature
thdreef, thedagerattinorganid matoxipnlin whieh agdeasi 2 parkhas
wei ght is preferably 3,000 to 20,000. That is, when

HEEn WREMM oY &A1Y Eh Bl E4ME 36n VH OElotant, €6 wdiEomponent
3,000, it %ecorres difficult to control a reaction

3B the Mhibe CoRbOhER <Bhut RE B S P AGR ARk el 19

wei ght is nore than 20,000, the sufficient nodified
poddrest idre partides obtlé benbr zavd materfl fnstturesthe water-
begins to be affected.

based medium is removed from the produced toner particles and the

toner particles are Qashed and dried to yield the toner.

In the method in which the toner particles are directly obtained
by the suspension polymerization method, as the monomer which can
be used for forming the binding resin, specifically, styrene; styrene
derivatives such as o- (n-, n-)methylstyrene and m-(p-)ethylstyrene;
(meth)acrylate ester based monomers such as methyl (meth)acrylate,
ethyl (meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate, octyl
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According to the further exam nation of the present
invention, it has been found that the acid val ue of

W0 b@7tieises i s nore i nportant indicator than theCEHIR207/054748
val ue of the binding resin for the fixing property at
| ow tenperature and the high tenperature offset '
tneiidatmylatd)elodetyl (méthdaafylate stemgl (wiethleerplade ebehenyl
invention is derived froman end carboxyl group of

LA . I j digfJ I
A s
KOH.nmg/ @) for _contrqQlling the fixjng erty.at |ow

SNTA N e A amiRosi (e Hlatpoens based
of fset occurrence tenperature) of the toner. That is,

wlvaonidie sachds/bditialiohe tlseptane cyeoberese,40. 0 ( KOH
nmg/ g), the extending or crosslinking reaction of the

D7 ] . i ci ig
(BEUDERIBANYAS 5l0 PASHER ARAEL (i HELARN Be, Ofthese
| ess than 0.5 (KOH ng/g), .the dispersion stability.. .

arq used plonener by gpprepriatalidnizns the FACRIPEFS 1 eﬁ%%blt a
obt ai ned, the extending or crosslinking reaction of
thwretdal sleds pedysisionr tedgsddayups (DgEesis48°C and5tCeas
probl em on the production stability occurs. The acid

val ueqis;spegi fical | r m ' c | .
KRR AGRFIo 04 mbiEh AT BEighl: PEGRIARR Snd biflion 111,
pol yester resin. Wen there is a _THF insoluble . .

pagest 139 to 168 (dobudViley e omle ¥hemehe glass traasitiaes

the acid val ue when the acid val ue i s neasuredusing

fdiipastiube is Wwenthan ¥obOQerbbleni®assily beccirttera dief
of ?oner) The neasurenent is perforned under the

fol | ow .condi ty on i.nj.accondance.w t he I
ribrngh -hRuBRY bay At aBRaRRT e e Bplols, TTREH S PR eds
sanples: 0.5 g (in ethyl acetate soluble fraction, 0.3
§5°Gfa fixeng poomrt efideumodr iin intreased andHefaxipgpraperty
The glass transition point of the toner of the present

LAY eB1draRprd REBLISEPREY A4 dratd PO rartbhiire] ROthdie
fixing property at | ow tenperature, the heat resistant

storage stability and.the.hjgh durability..That i
RHES I RBV TR, Hrig ASP gLkt Hee Pl Pranstinising AggpBupon
bl ocking in a devel oping device and filmng to the
shnthesonaiidteobinding resin in order to increase the mechanical

strength gnd the color reproducibility of the toner.

The crosslinkingagen.t used for the toner according to the present
invention includes divinyl benzeﬁe, bis(4-
acryloxypolyethoxyphenyl)propane, ethylene glycol diacrylate, 1,3-
butylene glycol diacrylate, 1,4-butanediol diacrylate, 1,5-pentanediol
diacrylate, 1,6-hexanediol diacrylate, neopentyl glycol diacrylate,
diethylene glycol diacrylate, triethylene glycol diacrylate,

tetraethylene glycol diacrylate, polyethylene glycol "200, #400 #600
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easily occur. Wen.it exceeds 700C, the fixing
property at |ow tenperature is easily deteriorated.
wab@7tiaeesr of the present invention can be obtBCTaERROWY054748
vari ous nethods, e.g., (lI) the nethod in which the
toner particles having appropriate sizes as the toner,
dipeeylhtealipyomdene glycodidiamtydate, pbly:sbemntyrteodiacoylate
are made by a granul ation step of dispersing a toner
ok, : ntauni . DR .
ORANTIA"Rifho REVHLS: OO0 TRUD, BRJCREIARICASLE Qovd,
a wax conponent_ and (g charge cqntrol lﬂa?% ent. in the
amyitethasbearahamsed g medhaertiae) pe dittnedont! ¢ ne
toner raw material m xture, the water-based nmediumis

dreselveklidy agaritee produced toner particles and the
toner particles are washed and dried to yield the

e h . g A
T R R e
with a pignment and a rel easing agent and then.an
taimethyloteibassg tﬁtﬂcyﬁh’cpzmm@ﬁg rpanedrIagrylas,
nmet hod of fusing and integrating is perforned to yield

fdiparetieylol@bth{1d) teirdhasdhie] oligoesten adiglate sindn
formed by dissolving or dispersing a toner conposition

composed of .a_co At Aar ' conponent conposed
%‘F!gg?crly 3 tthﬁrﬁ%%d%?@asgg}gﬁgg égpijor%{&i n (toner

conposi tion precursor)_ capable of reacting active )
polive thstyphenab poepane.cliadyl phthalate chyaaldyl gyannrgte, triallyl
crosslinki ng agent and/or an extending agent in the

WBEPAnRate Gt aMy ¢ evifitag a di spersant, and the
sol'vent is renmoved fromthe resulting dispersion to

el d.the.toner. In.this nmethod.. the toongr i s obtained
%%L/m&?% F‘Uf’ﬂé’oiﬁzmﬁir%g’r%’i ng?gwgrmgé% sition
conposed of a binder conponent conposed of at |east a
nodi f | Bt kyedsificabmsepply sxrizatigrmbgeregatiammethegd, the
wi th active hydrogen, and the colorant in the organic

%ﬁ%e‘ﬁ%@to-btéﬁé‘a?ﬂfkﬂiéﬂ&si&l%%ﬁd/bﬂ Ak Uy 190 t108 ofli e SIroD

a crosslinnking agent or an extending agent in a
hydr ogen nedi um cant ai nj i spersant, . and
PeRoT TP SOPGaRILS AbiRhidbe doRP PREPaREE of the toner
Areactive nodified polyester based resin (RVPE)
cappbsi¢ionf preeactomm the waset-basedhyhdigentaigeanilate.he
present invention includes,

The toner for the electrostatic charge image development of the
present invention can easily exert the effects of the present invention
when produced by the emulsification polymerization aggregation
method in which the resin is made by the emulsification
polymerization, is hetero-aggregated together with the dispersion of
the layered inorganic material in which at least a part has been

exchanged with the organic ion, the pigment and the releasing agent,

and then the toner is produced by the emulsification polymerization
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for exanple, polyester prepolyners (A) having

i socyanate group. This prepolyner (A) includes those
wabiochosmse pol ycondensat es of polyol (PO and PCT/JP2007/054748

carboxylic acid (PC) and in which pol yester having

active hydrogen is further reacted with polyisocyanate

ddiheratibhemetindedfiing and intégragimy.dr ogen which the

above pol yester has includes hydroxyl groups

(al co j 3 '

o oup) Lo SRSLREEDC0 A ARE R ARk el Bikhod

groups. Anong them the al coholic hydroxyl group is

(epESe® Rorengratien ke Shereknaigen senetineps Fleriedeia 79,8

nodi fi ed pol yester based resin, am nes are used, and

'Qx?gtrbgaﬁéﬁil et of ageitgreghiabpyeict elispsmpnmda which a
(di phenyl net hane dii socyanate) are used. Am nes

- descriibed, | ater_i.n _det ai l > | nki ok
{558 atfil RlePernilhdkBbinlhy B SSRGS Mt PMlerication,
pol yester based resin capable of . reacting with
asepaxatelxipeepared thepension pEthe taxered aporganic material in
urea-nodi fi ed pol yester obtai ned by reacting anm nes

wBichat leddte PRHVIEES BEerP bREIANEEY with tHewidithit ién and the

i socyanate group is convenient for assuring thé dry
tgner, parti.cularly oilless fixi proeperty at Lo :
Geliguita Aol A5PERRETY o BIDERGOB S Bery T ReRy e mixed
property having no rel easing oil application mechani sm
dnd ahdeastrihenmmsinpaticles| iialpyered Ansegartie matesialliayr -

wei ght of its nmacronol ecul ar conponent is easily

H ot 16kt d PaRMdd BebRbxchdhddEwiiH WesSbeEait 860 andethe
aving the end nodified with urea, adhesiveness to the

heat i medi um for. fi xing can b uppressed wth
Rdapioath seeroears 15 Kt peRrerpte B aBRHETGS @il temn
transparency of the unnodified polyester resin itself.

(Hreaeprafter edfeeredaioyas s dfugioe podtydhef fogeing the bener
present invention is obtained by introducing the

{;ﬁ@?&lb% 'hﬁ;:gggggﬁqpﬁggg ggxg@&tg%t&a pUPtiERACt i Ng Wi th

active yester having the active
hydr ogen group such as aci roup and . hydroxyl group
At t halibABe EREPERINT Pisd Hop JesPdya ey isRRIFiR the
ureanodi fi ed pol yester can be induced fromthis
kiveped yiergarlio nidtercdsa vhichhet lenet antart haeridemnexdhiamged
preferable nodified pol yester used as the
with the organic ion, the colorant dispersion and if necessary the
releasing agent dispersion are mutually mixed and the resin particles
are aggregated to form the aggregated particles. The aggregated
particles are formed by hetero-aggregation, and at that time, it is
possible to add compounds having monovalent or more charge, such as
metals and ionic surfactants having different polarity from the

aggregated particles for the purpose of stabilization, and control of

particle diameters/particle size distribution of the aggregated particles.
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binding resin is the urea-nodified pol yester obtained

by reacting am nes (B) as the crosslinking agent
wa@ea7aes6ekt endi ng agent with the pol yester prepol/yrmee7/054748

(A) having the isocyanate group. The pol yester

prepol ymer (A) having the isocyanate group can be

biothe fesiobystépy threfusieait pedfopmieydst beatihgdh the t he

pol ycondensat e of polyol (PO and pol ycarboxylic acid

{difde AR rbRYBY t(?b P% )h‘"i‘gﬁéﬁ’ﬁla{ﬁ/ frOgBsWrhsition temperature

pol yi socyanat e ( . The active hydrogen group which
t above . yester has incluydes hydroxyl groups
?gﬁ%ﬁlﬁldg%ﬁ%ﬁgﬁﬁeaﬁ?éﬁﬂe%henol i ¢ hydroxyl
group), am no groups, carboxyl groups and nercapto

gr oupsBefrertetfusinn step, ahcallwision kbiegr caay be grroupleidsin
preferable. Polyol (PO includes diol (DO and

B e O PRERIFE P forld by Addif BP0 My iy giher

DI O inclydes al kyl ene glycol K (ethylene,.glycol, 1, 2-

PegBIle dispesriontiodhg agsregntehpgitasle dispdrsion and
1, 4- but anedi ol , 1, 6-hexanediol); al kylene ether glycol
éddrdyhpdlenéngtlie dine pantaiéy tetiee ghyfaot of the aggyégated
gl ycol, polyethylene glycol, polypropylene glycol,

ra r 0l . .

i SR e R N b e R
A); bisphenol s (bi sphenol A, bisphenol F, bisphenol _
the adhosieneagkicles arq faymaskby addans spdpieng ‘fgwﬁé@?red
but yl ene oxi de) adducts of the above alicyclic diol;

angtgahkyheneriaX it evi{ieh hylleas fpadehapbepylexchanxédevith
butyl ene oxi de) adducts of the above bi sphenols. Anong

R e e e SR

and the nost preferable are al kyl ene oxi de adducts of
ailberingdihe lasgresbinsraanicomaserigl ky merieh gityleast aparhhas
to 12 carbon atons therewith. Trivalent or nore polyol

& ekflRANSEP with Vidd 6Fdarlie 106 baviHeedirfRe oD a%gregated
pol yval ent al i phati c al cohol (glycerine, trinethylol

et hane, teinethylo rgpan ent thrital. .
Soriaries: ) T BFROR e R e SRR B EY At eicdhimsmeni
phenol novol ac, cresol novolac) and al kyl ene oxi de )
auidetiad infwhich atbeast a pavhibastbeen axshangefl ypitb tbe rganic
Pol ycar boxylic acid (PC) includes dicarboxylic acid

{d7, @nAREr adhesion step can be provided in which the adhesion
particles are formed by adding and mixing the other fine particle
dispersion and evenly adhering the fine particles on the surface of the
aggregated particles after adhering the layered inorganic material in
which at least a part has been exchanged with the organic ion. This
adhesion particles are fused by heating to the temperature equal to or

higher than the glass transition temperature of the resin as is the case

with the above to form the fusion particles.
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trivalent or nore polycarboxylic acids (TC). DI C al one

or a mxture of DDC and TCin a small anmount is
w@e@iaesmd e. Di carboxylic acid (D C) includes BCRYI2007054748

di carboxylic acids (succinic acid, adipic acid,

sebacic acid); al kenyl ene di carboxylic acids (maleic

aci d, Thednswnagaxtjclesfusedrimnttd tusidw atdoaye preseaitds the

(phthalic acid, isophthalic acid, terephthalic acid,

&ﬁelﬂéﬁhﬁaﬁ irﬁ%w&isébkﬁoﬁ%%e ﬁ%}%éé@%nemlg%er e

are al kenyl ene di carboxylic acids having 4 to ,
arbon at.o and ar o‘%?i' c djcar b%‘)e%!bi C (gci ds having 4
U510 PAEFISISS HieoTREmO aFehie %2 é5p MBS P ¢

acids include polycarboxylic acids having 9 to 20

washone atepnas (el aetontantinated impyritied hre ehindoatdd in the

Aspol ycar boxylic acid, acid anhydride or |ower alkyl

| r i thoddbiek ¥ab

sl e R T R L B

acid (PO).,, the ratiq of hydroxyl group [OH to

@]&FEWthﬁﬁiiﬁbge[ p ASRIHIGIS- i s typically 2/1

to 1/1, preferably 1.5/1 to 1/1 and nore preferably

1. 3/ 1 I®the ®ZshinPetan, snidienedeer( B Bhsicnehteddn some cases
al i phatic pol yi socyanate (tetranethyl ene diisocyanat e,

P eé@&@a@ﬂ:ﬁ% {[‘%ﬂﬁltﬁi%ct% 1 tef)?ljsioéjr ﬁérti?les is added and stirred,

dflsocyana capro cyclic polyrsocyanate
(i.soboron dijsocyanate, cycl ohexyl nmethane, :

wiliel éy then &ltrazed teyieldd solut gentend. (Purifie water several
di i socyanat e, di phenyl net hane diisocyanate); aromatic

inh e Pd1a6ivel tohieysailial @ ritentifad dd thersd myhioH 18 €rm
di i socyanate); isocyanurates; those obtained by

BT, R P LR ST o v

t her eof atvvo_or nmore). As the ratio of polyisocyanate
aftecthe fHteatiow heeames abput ditoiydeldyeniarad megpamictys. In
to hydroxyl group [OH of polyester having the

Enedeyn @t@guﬂhé Datdy Zlﬂégﬂclé§obbﬁih@é'ih%h@lﬁaélﬁrﬂgl step are
preferakﬁ y 4/1 to 1.2/1 and nore preferably 2.5/1 to

T R M T

molar ratio of [NCQ is less than 1, when the nodified
Adlthas tenej ¥ nesessanyhdryiogtaints ofrculatedior thiecheading is
becones | ow and the hot offset

performed under vacuum.

In the present invention, in order to stabilize the dispersibility
of the resin particle dispersion, the colorant dispersion and the
releasing agent dispersion, the alicyclic compound of the organic metal
salt which is the emulsifier of the present invention can be directly
used. However, when due to pH dependent stability of the colorant

dispersion and the releasing agent dispersion, the dispersibility is not

always stable under a basic condition, the surfactant in some amount
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resistance is deteriorated. The content of
pol yi socyanate (3) conponent in the prepolyner (A
whawingsebhe | socyanate group at theend is typiPi/IB2007/054748

0.5% by weight to 40% by wei ght, preferably 1% by

wei ght to 30% by wei ght and:nore preferably 2% by

ol Bhtustd b2edudyy ofweiadlitity Wiientinie ofthesssinpmrteles% by

wei ght , the hot of fset resistance is deteriorated as
k @ i s di sadvantageous in terns of both heat

resrs ant st or age stablllty and fIXI ng property at | ow

tenperature. Wien jt_e ds 40% ht, the fixin

pr operThe gurfastantcinshi Su Qr pxa %rarr&P {eiprigegnts su

nunber of the isocyanate group contained per one

abelfaiccesibr 6hR eedokuhbnate’dalh daised, phesplede\esbert based

group is typically one or nore, preferably 1.5 to 3 in

avera

E500F PR TRLACBESIE APt Bl s02 shEn BUEHAAE, s
wei ght of the urea-nodifi ed poI yeste becorres | ow, and
bime 2wl qeptermary sgnmoninE 53t dEPe sPslaghaRts: RepHINC
i nclude diamne (Bl), trivalent or nore pol yam nes

£BFhetadh BAcR e etB3dne glicodbasedpiliyliidolethiylene
acids (B5) and those (B6) obtained by bl ocking the

am n9 og%g%}%ggd(%%gxy entadgbmol(bsis)ed' REEMERLs. Among

ene ram ne
d| et hyI t ol uenedi am ne, 4, 4'-di am nodi phenyl met h?ne)

thergythd wnde amﬁae@mwsmm@%hl%oalgi he anionic surfactant and
3' - di net hyl di cycl ohexyl net hane, di am necycl ohexane,

{ROBAL ORidi RATN@hnt aREl nddre émﬂé animeBe toner of the
(et hyl ened| am ne, tetranethyl enedi am ne,

5%;(23?3 ot AR %thgg]g; @ﬁ{g‘,ﬁl ﬁlé{?r Hll\éf%cf?en }gr TR Forly hi’/s%g}ﬁgﬁ force

triethyl enetetraam ne. Am no al cohol (B3) includes
ahf axoblden nadispeysibolipeeficardsin partinlesrand teapelanant,
(B4) includes am noethyl nmercaptan and

agunae fc%@ﬂéhﬁf@éﬁﬁak?a[ht A AR5 Essud B5Thé Balfdeadiono

propionic acid am no caprorc acid. Those (BG)

%Eq%%ei%%«ﬂ%%%&kgt e Ao Bl Brflaekint S i rrably

obt ai ned from am nes of t he above Bl to B5 and ketones
¢tembimnkewittetly hniidiy lsukfstcomet onthdgatipuishunactant. The
ket one). Anpong these am nes (B), preferable are Bl and
Lffactants may be used alone or in combination of two or more.
Specific examples of the anionic surfactant include fatty acid
soaps such as potassium laurate, sodium oleate and sodium castor oil;
sulfate esters such as octyl sulfate, lauryl sulfate and nonylphenyl
ether sulfate; sodium alkyl mnaphthalene sulfonate such as lauryl
sulfonate, dodecylbenzene sulfonate, triisopropylnaphthalene sulfonate,

dibutylnaphthalene sulfonate; sulfonate salts such as naphthalene

sulfonate formalin condensate, monooctyl sulfosuccinate, dioctyl
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m xture of Bl and B2 in a small anmpbunt. In addition,

by using an extension term nator if necessary, it is
w@omgiliiees t 0 adj ust the nol ecul ar wei ght of poPGEIR2007/054748

The extension term nator includes nonoan ne

(di et hyl ami ne, dibutyl am ne,; butyl am ne, [ auryl am ne)

sulfosurosmte Klairate enddepulfogsye aindaolaate apide sukiongte;

them As the ratio of am nes (B), the equivalent ratio

1?1& dRGYARALE AU TNEF phBsp REeD E&Fﬁt&??f)héﬁ)hd‘c@\/dﬂw

e |socyanate group tO am no group In am nes |,

B 1/2.to 2/1, f I
Sontylpbephl b Rhdiire Gelkg S ete Rafie D 4
When [NKIZ/[NHM] exceeds 2 or is less than 1/2, the

smlmmdmctylemjfusunémad)bymd enlfoeucrinatd saltasdch fas lhoryl
of fset resistance is deteriorated. In the present

(ili%g 1ok H6c H%é/ester based resin (polyester)
preferably use as the binding resin i's the

urea- npdi f.j est ( UMPE r.et.hane bond

oy bedeesitia FREMIIGE et et COPRICAIIR GATBGRIO ARILE salts
pol yester. The m)l ar ratio of an urea bond contentto
anchuaeland apome lgydioehtoride syt cstlehyyllomife hydi@idoride
preferably 80/20 to 20/80 and nore preferably 60/40 to

&%g oleyi{“ iﬁe‘gg/éﬁltﬁgaﬁ@t gt%faggl %Hﬁne' LR8tReNGIGOMENt

ess resistance i1s
deterjorated. The nodified polyester such as
sheeayieaRinopEepJaryiastasetUPB It SR tBERAITIA BN AR Falts -
nmet hod. The wei ght average nol ecul ar wei ght of the

SdH A tsupdiestey]l smehomisin ichioideli dil edryldimethyl
pol yester (UMPE) is typically 10,000 or nore,

LB L ey SR o

hot of fset resistance is deterijorated. The nunber

aman enjatmshlaride dawey lgiky droxyrae thydmet byl momyeiva

such as ureanodi fied polyester is not particularly
ehIaiRd oWﬁsPam&yétmeﬁ@hme@ﬁypanﬂﬁaﬁunbemdlaaer is

used, and could be the number average nol ecul ar wei ght

%argxia%o@igﬁ? ey <ahT SRt IR GRAE o
urea-nodi fi ed

lauroylaminopropyldimethylhydroxyethyl ammonium perchlorate,
alkyl benzénedimethyl ammonium chloride and alkyl trimethyl
ammonium chloride.

Specific examples of the nonionic surfactant include alkyl
ethers such as polyoxyethylene octyl ether, polyoxyethylene lauryl
ether, polyoxyethylene stearyl ether and polyoxyethylene oleyl ether;
alkyl phenyl ethers such as polyoxyethylene octylphenyl ether and

polyoxyethylene nonylphenyl ether; alkyl esters such as

polyoxyethylene laurate, polyoxyethylene stearate and polyoxyethylene
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pol yester (UMPE) al one, its nunber average nol ecul ar
weight is typically 2,000 to 15,000, preferably 2,000

W 200200860 and nore preferably 2,000 to 8, 000. PWIErR00T054748
exceeds 15,000, the fixing property at |ow tenperature
and gl ossi ness when used for a full col or apparatus
aleataletliyl andnes suth akhpwlpogeshyldnekanty bmimoethen) vy
the nodified polyester such as polyester ( UVPE)

O e hE st e, O Rl bAGAPERG s,
as, t he di ngresi n. By conpi ni the fixin
5913,9&/?*503’2?11? 507 PeapBing gt%ﬁoﬂ%e Elgpesgeﬁhéféeee Ppefiallow
used for the full col or apparatus are enhanced, and

ahiifo ietherrdkpl afhddebsech hapolyuxyetkgleak lasimig aindde.
PE i ncl udes the pol ycondensate of polyol (PO and

PabaRaRIe s %g‘%a%n?%Sﬁlﬁhs#éifﬁ%@é%%}%@éﬂaéﬁ i Fafide
are the sane as_in the cas f UMPE. e
Blantyk ebhnrs snchraseelypxyethmlens ceﬁore 18 G@Dtdo
300, 000 and preferably 14,000 to 200, 000. Its M

polyshestialenagepeoilathbar alkanghtinides 6P stlauifted00
and preferably 1,500 to 6,000. Not only unnodified

BRHERD P Lpit, QR PaRliaRien AL Lad 4D RolhEIGRhidc

e urea
nodi fied with the ur et hane bond can be conbl ned - with
ebitan esties efhersesualt as palscayrthoieneiserhigapmapeeiayirate,
l ow tenperature and hot offset resistance that UMPE

O oRFetHyEeAé sbffGin Pedridllnitoe)palydlyethylogas ebeliigan
|t |s pref er abl e that the polyester conponent of UWPE

Buear Ay aed ReIREriRa LR BenCficaer

typically 5/95 to 80/20, preferably 5/95 to 30/70 and
nore pléeecabent &% surfagams in idgpersign gpefdebe Bhe
iIs 7/93 to 20/80. When the weight ratio of UWPE is

betshtlthal do¥e ﬂola@nhﬂht ¢hé $Rhrd @8HBtREGF the present invention,
deteriorated, as well as |t i s di sadvant ageous i n

iqeé%aﬁ;]ﬁg%tgg{aﬁfgpol | St (ﬁ @ﬁggﬁﬁ%ﬁgg@% X‘Va % yeight,

nmg KOW) of PE is preferabl y 5 or nore, and the acid
pwﬁeablw) REM by wefiglPEtd 6.5% biyceeight andneee ardferably
preferably 5 to020. By meking PE carry the acid val ue,
B8 % yoRsidht t6PO4%Y weight. When the content is less than
0.01% by weight, the aggregation sometimes occurs particularly in the
state in which pH of the resin particle dispersion is not sufficiently
basic. In the case of the colorant dispersion and the releasing agent
dispersion, its content is 0.01% by weight to 10% by weight, preferably
0.1% by weight to 5% by weight and more preferably 0.5% by weight
£00.2% by weight. When the content is less than 0.01% by weight,

particular particles are liberated because the stability upon
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negatively, further affinity of paper with the toner

is good upon fixing to the paper, and the fixing
w@e@paoicys at | ow tenperature i s enhanced. HOWeRET/JP20T054748

the acid val ue exceeds 30, the stability of electrical

charge tends to deteriorate:for environnental

aggrieghtion. is|differentpoinp g rparéicias rWhehniibexcedts 10% by

variance of the acid value leads to the variation in a

PRl Fhe PR AL Uit AP AR O, heb e POt

val ue) The condjtion .of t.he neasurenent  gpparatus.is
an@ thasantrel phthe, @aﬁ%@aﬁ@mr comes Aittipult wiich are
descri bed above. A sanple (0.5) is precisely weighed
adpiefkeiblen a 100 nL neasuring flask, and 5 nL of an
acetylation reagent is correctly added thereto.
Subseqgue h I LS, 1.1 y

Tooc HERie Yondrafhthe Bekeb s LTEREE ik B RotBhR! 1o il offer
flask is renoved fromthe water bath. After cool.ng,
fine @articlesuch aminternaile @dding agento §baa%%t3%trahil%g
anhydride. In order to nore conpletely deconpose, the
a¢asls, ifordaaicpartides, drgahiepupdieles bhaibridaoits b dpolisidaag
or nore, and after cooling, the flask wall is -

t hor,oughl y,.washed.,w t h.t organi ¢ so
SOTURIAGHARR B e, Ve ol A Y boled g apents
using the aforenmentioned electrode with N2 potassium
hydr oxTHe interypiallyl addio agentis swed ate extendwioghydgegaot
(in accordance with JI'S KOO70-1966).! In the present

I MBI e eh 8Btyt Apfied Edrid FW? Bityl ZaN iaklddee, for
bi ndi ng resiﬂrgeilglo?ypi%al ly 40C to Ocygmd preferably

40C tp 60C Wen it is ss,than 40C. the heat

Frnbfe, Foetalf apicAloyseet LNl BAERP Bl d SOUAER g, cobalt
exceeds 70C, the fixing property at |ow tenperature
mengmmese aqdf fickekrnd agnkéicdngatemaksrsush aheoppeuvnds

i nvention, even when the glass transition point is

&&ﬁﬁﬁnﬁ%etsg%eﬁ.dls.t he pol yester based toner known
ubl Y,

p I C the heat resistant storage stability tends

280 Ee ’9191(93 %ht:ﬂgcg 8(?1)1(1!1'%11%%0 ggglfxt }shgotnggll'tficlzu grlgfolli%?getd? 'and in

the color toner, those which are colorless or thinly colored are
preferably used. For example, quaternary ammonium salt compounds,
nigrosine based compounds, dyes composed of a complex with
aluminium, iron or chromium and triphenylmethane based pigments
are used.

The inorganic particles include, for example, all particles of
silica, titania, calcium carbonate, magnesium carbonate, tricalcium
carbonate and cerium oxide typically used as an externally adding

agent for the toner surface. The organic particles include for example,
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as urea-nodified polyester. (Releasing agent) As the

rel easi ng agent (wax) used in the toner of the present
WO pooenoicen, the wax having a | ow nmelti.ng poi nt POf/JR0Q/054748

to 120C works between a fixing roller and a toner

interface nore éffectively as the rel easing agent in

i gpadiisherafivinylbhabed besibsnpblygstee vienins dmd ellycone resins

exhibiting the effect on the high tenperature offset

t [ : j

D R g e R e

V\gx in the present. i nvention _was a nmaxi nym endpt herm c

bagse HIPTgapiq partacles andQrganiBarasies cagt u%@t%@j a As

wax conmponents which function as the rel easi ng agent

flagdite aid ahlex pleandng aidiv €fheée dubrithet fradlided, fgr example,

materials can be used. That is, specific exanples as

Ht% LBQ filidé I:SBBE ta@'e%hglbq}evﬁées%eé%e%rﬁiﬂ 24 8!@%@3‘amide,

su a wax, ctotton wax, wood wax an

as carnau

ri cewax; ani mal waxes such as bee wax and | anolin! .

and dakly agd aaetal saltssushadesaleim mieaxatey n Thgpplishing
pet rol eum waxes such as paraffin, mcrocrystalline and
peénineludes, for adghinplemfbeerhbationsdisilicd, alaxdaa and

synt heti ¢ hydrocarbon waxes such as Fi scher-Tropsch

wax .and .nql yet hyl ene wax, and synthetic waxes of
et e “Reétone and ether are al so included. In

addition, fatty acid am des such as 12- hydroxystearic
aci d ahes the eegin pagticle dispessiopntlae digpenaiont¢f the :
anhydri de and chl ori nated hydrocarbon, and crystalline

REJeYER i Sordaie th A te8Th] ah kyhichr iR abha gt hiadebeehadithanged
such as honopol yners or copol yner (e.g., copolyner of

n-stearyl acryl atg- ethyl t hacr.yl at e)..of .
Bt B8 Ureblo o e SN nTREPEEIID 0 nelparipe s
poly n-lauryl nmethacrylate which are crystalline
gisipgnsipnrayei mixddhas dgsariked ahovm|thedoatenieoigiie eddarant

al so be used. (Colorant) As the colorant used in the

PEEABY 50BN ePht G lesd )8Rl ANPrebb: MBS tAE et bf 2% by

known can be used. For exanple, carbon bl ack,

weight to 40% by weight. The content of the layered inorganic

material in which at least a part has been exchanged with the organic

ion is preferably in the range of 0.05% by weight to 10% by weight.

The content of the other compc;nent could be the extent which does not

inhibit the object of the present invention, is generally an extremely

small amount, and specifically n the range of 0.01% by weight to 5% by

weight and preferably n the range of 0.5% by weight to 2% by weight.
In the present invention, the water-based medium is used as

the dispersion medium of the resin particle dispersion, the dispersion

of the layered inorganic material in which at least a part has been
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ni grosi ne dyes, iron black, naphthol yellow S, hanza
yellow (105 5G G, cadmumyellow, yellowiron

w@xiodaoseyel | ow ocher, chrome yellow, titani um REl/Ireng7/054748

pol yazo yellow, oil yellow hanza yellow (GR, A RN,
R), pignent yellow L, benzidine yellow (G &R,
eechmpedt withl thevorghtd) jorBahkanldast diepdrevor|,3Be 1e)easing
tartrazine | ake, quinoline yellow |ake, anthrazane
vel d
N YePtsiph 30 %cad?nﬁﬁ?fsrléﬁ It FeF ebiglonche Spadfe
antl y mlliaon, pe ent par ar e cer
%%ﬁueowaﬁrt%ﬁﬂ RS Wé?ﬂi(%%l for pramp ??’a‘é’f" er such
scarl et G brilliant fast scarlet, br| [liant carm ne
BSdigttliedhnentr nad i6h2RchhaRe water, iRl hlcobhéRH) Théssmay be
scarlet VD, Bal kan fast rubine B, brilliant scarlet G
u e hark r , brilliant carm ne
%%é‘ilgi"g’{r?e%ﬁs%"a% L ﬁé@‘gﬁ%aggﬂﬂ@% t ol ui di ne
mar oon, permanent Bordeaux F2K, heli o Bor de x BL,
Bor deali thestemefprepaging Hhepegragatedmagtislegispgrgion of
eosi n | ake, rhodam ne | ake B, rhodam.ne | ake Y,
thd paddentlinkentibh] el digegheed Bartibliesicadi lgopr@yaaed, by
oi | red, quinacridone red pyrazol one red, polyazo

red chr one v b on i

i e B R PRI AP AP e
bl ue | ake, peacock bl ue I ake, Victoria blue I ake,
aggregation. i SipHilbaneyslyi awr aBgrrgating agewcay beadded for
fast sky blue, indanthrene blue (RS, BC), indigo,

thd HRERHHRE okAie: tHY ASSicdAatdd Pﬁrti@léb htably aedeapidig.and
fast violet B, net hyI viol et [ake, cobalt violet,

se vi ol et ant hra
PP Bihe Aeses sa L Ir bRy et BRI SRde size
pyri d| an enerald green, pignent green B, naphthol
diséribuBiongr SBre gggmga&mgjagmfem preferablybaasmpeued baving
pht hal ocyani ne green, anthraquinone green, titanium

084 BB cvalitf dr0MBke chhtHORARES ﬂHAPHr U @8dbE ARt s6Rble
be used. The content of the colorant 1s typically 1%

tt 15% preferably
S 3Rtets swobyaomath Srenafe RGUE Bt hachy dipghloric
colorant used in the present invention can be used as
acidpstifurieadadh, nitrismad, atedicatidrand okaldc aak metal salts of
conplex with the resin, The binding resin used for the

%{aﬁgé?ﬁ%&’&d fsut:ﬂea gﬁ%&ﬁasﬂﬁﬁ gﬁkﬁﬁdé‘ NRAYER MlbBidehe

atch inclu in addition’to nodified and

aluminium sulfate, calcium sulfate, ammonium sulfate, aluminium
nitrate, silver nitrate, copper sulfate and sodium carbonate; metal
salts of fatty acids or aromatic acids such as sodium acetate, potassium
formate, sodium oxalate, sodium phthalate and potassium salicylate;
metal salts of phenol such as sodium phenolate; metal salts of amino
acids; inorganic acid salts of fatty acids or aromatic amines such as

triethanolamine hydrochloride salts and aniline hydrochloride salts.
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unnodi fi ed pol yester resins described above, polyners
of styrene such as pol ystyrene, poly p-chlorostyrene
wa@ea7padeyd/i nyl tol uene and substituents ther eoPCT/JP2007/054748

styrene based copol ynmers such as
styrene-pchl orostyrene copolyners, styrene-propyl ene
Copelderiis the ttabahiey of tlyd aggragated papticlosestmbility to heat
styrene-vi nyl naphthal ene copol yner s, styrene -

0 | , r - 3 . r t .
EL in Y| 7 e SRBTUTENS ogb by HERRITERN UBH Wl Washing,
styrene-octyl acryl ate .copo]yners, styrene -nethyl
e ﬁo@éaw%\ltt@fégsépwﬁ%@? agid, pcpreteralle indermeaf) at e
copol yners, styrene-butyl nethacryl ate copol yners,
pésfoemanceeiddyhsar chl oromet hacryl ate copol yners,
styrene- aerylonitrile copolyners, styrene-vinyl
et Y| el NG ORPHIIE B SLH(iER% coBL BIhENded varies
copol yners, s?yrene -|sé%¥é e C péﬁyners,
styrene-acrylonitrile-indene copoI%ners,
deperdiagan %h@: valemge of fBeyeharse. df dlerys énwnall ampent, and
ester copol yners; polynethyl nethacrylate, pol ybutyl
iRAbagy 3% ewepehtyor Toyk ifitherdage of Phé yworial@sietiad e,
pol yet hyl ene, pol ypropyl ene, pol yester, epoxy resins,
epox al .resin pol.yur et h Q '
ABFSY LY BbREh T Tunsit o e M B MR B pbout
nmodi fied rosin, terpene resins, aliphatic or alicyclic
Ayadp byaweightrasdessin thopasd ef the travalgnt cherge, The smaller
chlorinated paraffin and paraffin wax, which can be

HERMA M B UgdrBgdiinE Woknt THDeR BERNs 1B preforhble, aald
be obtai ned by m xi ng and kneading the resin for t he

P bemeRRft b b S Eh8ETRlens bl Ao paC i g the

to enhance the interaction of the colorant and the
aamiumt toHe addérbdan beaedadedo as so-call ed fl ashing
met hod in which a water-based paste of the col orant

conpr i $4BGn BRI for 3i8pefoR MnbH AW Iy it o d, @A)
and the organic solvent, the colorant is transferred

to, f. esin side and the water and the organic .
ooplic kESHE P eRare Shehdaniort Spred Shdpilpesade. a high
because. a wet cake of the colorant can be directly

sped] sinehitihgsnode, issfrietiom epskes ar yighopspuréletmrdandgd an
knead, a high shearing dispersion apparatus such as

USSRl bt L Y e G o
preferable for making the particle diameters of the dispersion 2 um to
20 pm. When a high speed shearing mode dispersing machine is used,
a rotation frequency is not particularly limited, is typically 1,000 rpm
to 30,000 rpm and preferably 5,000 rpm to 20,000 rpm. A dispersion
time is not particularly limited, and in the case of a batch system, is

typically 0.1 minutes to 5 minutes. The temperature upon dispersion

is typically 0°C to 150°C (pressurized) and preferably 40°C to 98°C.
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on the toner particle surface, the nethod for

produci ng the toner for el ectrographs, in which the
w@a0vitedees conpri sing the col orant and the resPeir/awredo7/054748

the particles conposed of at |east charge controlling

agént particles are m xed ohe another in a vessel

Tisé higlserr tenaématubo typieferdlde bekcausn the mischeitprof$bat

invention, in this method, by conprising the step of

(ﬁ} éf&o@kof?ﬂp{&ﬁéa Bl %&@a‘l'rﬁ{&%}%wﬁ’owésﬁp a‘ih“dlt Shelpfepolymer (A)

econd o e rotation y 1n"a vessel having no.
i xing rrb(eir protruded froman inner wall of the
1§é§§’é}1}({rfllﬁ"e tBeEEMa/ e €36¥er particles can be obtai ned.
The toner of the present invention may contain the
char gel'le® atroaldti afghagemterifasedaasdamy . to Heeusdthisgiypically
controlling agents known publicly can be used, and

. | . , , . |
B o R B L B e B e
ek O T SRS i T BheRaby woightof
(including fluorine nodified quaternary amoni um

thal fompr callpdsitivl eompodeny cempailingpotysyterindsh ab urea-
phosphorus, a single body or conpounds of tungsten,

by . . ’ -
SR RS E A bEYRIGHRNE), ShE P olE Bl 9 it
Specifically, Bontron 03 of the nigrosine dye, Bontron

Iy weights, the dlispensed state ofitherioner samposHagk ipRoex: and dhe

t he netal contai ning azo dye, E-82 of oxynaphthoic

tRgled phasielsed vih gahenl esise dpaticloidismletend a1@ not obtained.
aci d- based netal conpl exes, E-89 of phenol -based

d- com exes, £ 89 of p |
TG RRpalS AR e by el BARR A Phar BB I, |

mol ybdenum conpl exes (supplied from Hodogaya Chem cal
disperdamd.can IgppyeCibmepespmy. VA0S referable iguatethaar v
amoni um salts, Copy Blue PR of the triphenyl nethane

cgggéy@ﬂt%ca{;g@ YhEharaeld\E% YRARfutior beese SBRASS abi

34 of the quaternary ammoni um salts (supplied from
Hoechst ) ;. LRAﬁ?agé LA- 147 which is a boron conpl ex
f(hﬁfﬁlﬁpfﬂ OF 13 fan Carlit Co., Ltd.) copper
pht hal ocyani ne, perylene, quinacridone, azo-based
pi gnenVasioas digpeiryaets- dxesesk donpolards drmulsify or disperse
functi onal
an oil phase in which the toner composition has been dispersed in the
liquid containing the water. Such a dispersant includes surfactants,
inorganic fine particle dispersants and polymer fine particle
dispersants.

The surfactants include anion surfactants such as alkylbenzene

sulfonate salts, a-olefin sulfonate salts and phosphate salts, cation

surfactants such as amine salt types such as alkylamine salts, amino

alcohol fatty acid derivatives, polyamine fatty acid derivatives and
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groups such as sulfonic acid group, carboxyl group and
guaternary ammoni um salt are included. In the present

wo pweneicon, the amount of the charge control | i PGI/aRPEOTH054748
to be used is determ ned depending on the type of the
binding resin, the presence 'or absence of the additive
iifai ea apdagiaiaternaey hodeohtm maddtppiasesudheas oner
i ncludi ng the dispersion nethod, and is not primrily

b'l]_fs'}ltﬁﬁleth¥l abPmBARMN| A1 Qi L1RFUEnPIthS] AnPAbhSulYaalts,
weight to 10 parts by weight réelative'to 100 parts by

i ght of, the binder resin. The range of 0,2 rts by
&@?Bﬁﬁ}mﬁﬂh@ Bafv LBy salte, B aHErusH salionalol,
exceeds 10 parts by weight, the electrical charge

progpanelyniofm tsadtst amd bengethonitar gdpridee nefifcadt saffachents
maj or. charge controlling agent is reduced, and

Sh & hE I8t A Gd St B 041§ swfdﬁg Stg'ti‘fvéiﬂf hgcfbgll%g idtﬁgilvlg ves,

is increaSed, leading to the re on o

t he developer and the reductiqn of the image density.
%ﬂgéﬁnEﬁ%§%E= ?W@Pﬁ?ﬁ&ggﬁéﬁﬁagﬁﬁhthe rel easi ng agent
can al so be nelted and kneaded with the master batch

dode dyfhdi (a msnoetlgillpéinep di(eetyhamihee thytdedydine andN-alkyl-
organi ¢ sol vent upon dissolving or dispersing. An

Neg; g’ﬂﬁﬂq‘?' I feused in order to aid the
ﬁfui%%%%lﬁ%qﬁeve o%iteﬁ%ﬁlgr operty and the charge
proper#y of, thﬁ colﬁgsd E%fticles obtai ned in the .
pr esenbYiHiBEthe suriectane haying Huprealkylstpumydhds possible

i norgani ¢ particles can be preferably used. Aprimary
eathieve thHe affeicein @ ddtiremiehos@all smpahti ¢ Thei Snionic
preferably 5 mmto 2 mmand in particular preferably 5

PRl Sime SRR o S ER B Br Qi C i

ﬁarti cles tqQ be used is preferably 0,01% by weight to
vorsalkel eprboxliciasidnhaying Ao dP«taban afomsoand pmetal
wei ght to 2.0% by weight relative to the toner.

sles théreof xeaafl @ obdtanB ulfeRy0diRb A HAdl 4188 t6 a8 [omega-
i nclude, for exanple, silica, alumna, titanium oxide,

LA PRSI oG S M

and, clay, mca, sand-linme stone, diatomearth,

egd HrotoalkenopKC6uin 68)-deethydagunnhi ;prapansmoedium
trioxide, magnesium oxide, zirconium oxide, barium
sulfdredie, fldkéMy] (C11 to C20) carboxylic acids and metal salts
thereof, perfluoroalkyl carboxylic acids (C7 to C13) and metal salts
thereof, perfluoroalkyl (C4 to C12) sulfonic acids and metal salts
thereof, perfluorooctane sulfonic acid diethanol amide, N-propyl-N-(2-
hydroxyethyl)perfluoroactanesulfoneamide, perfluoroalkyl(Cé to
C10)sulfoneamidepropyltrimethyl ammonium salts, perfluoroalkyl(C6

to C10)-N-ethylsulfonyl glycine salts and monoperfluoroalkyl(C6 to

C16)ethyl phosphate esters.
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carbonate, cal cium carbonate, silicon carbide, and

silicon nitride. Anmong them as a fluidity inparting
waoentigsess i s preferable to conmbi ne hydr ophobi BCEIR206¢%054748

fine particles with hydrophobic titani um oxi de fi ne

particles. In particular, when those in whic

aver agBrpadmames inclindee Susflops3A1paPrilad, @sll% (‘&Pnhﬁd

or less are used and stirred/ m xed, an electrostatic

Ry e\ (ass G, MaR), Full S FE-981 HCHIE, PODS, FBTa29
dramatical |y enhanced.” Thus, it has been found t hat

ven Lr he Vi ce
AL ot Suitp o LT i di 5 138 TP DS PR B oo
i mage quality on which no flreny occurs i s obtained
frathddnikie ledusinies, Hedt), Megafpc Hrpt01 Fri@0adels Fddl, F-
the toner and the renmai ning toner after the transfer

I8y 2r @8@? GuppiRd frbaNDaFh Podel i AR dPOREMSEAs] Fncorporated)
exce lent in environnental stability and i mage density

b pnshoac Y0s it 1 1%, Readr fhRe” apbR, 80n; ok, G

OXI de fine particles to be added is larger than the
ssmppliedfronh FobehemaP fadvetp ot i Lidel Rtergentalde), F-150s
thought that its side effect becomes |arge. However,

urﬁﬁ%e(f)ﬁ%% ie\fsélég;bd&?ﬁgamEp t he amount of the silica

partl he titani um oxide fine partlcles
to be edlsm he range, of % hywej ght to-5%
wei ght 1eH@tqL$ aF‘iﬂl%tF'alPC @@% !?33‘11 éPFW?EV: ﬁSPonaarY or
| argely inpaired, the desired charge initial rise

peapstdry dmimbbaidegdliphatic quertemary dinenamipyn sgltssuch as
repeated, the stable inage quality is obtained and

E) (e)mr??o ucecra b(?/ glﬁoﬂprﬁ%?} Prgnﬁ rgéﬁgglrbg/% &ﬁ)?}ﬁ‘?jn

and po].ycarboxyli¢c acid (PC) are heated at 150C to
é@b@ aliphatc bepzaHwmipm salisyengeybepigi chloride, pyridinium
esterification catalyst such as tetrabutoxy titanate
ealtdidnd hidazolixintlealts| fis tlesl beand npmhess BwrflomdS-121
distilling off generated vvater if necessary to yield

Sﬁ*}i’}ﬁg%gf;}g%gégggbwgso Z%l élar}ﬁnlgC?## ?st%g&ﬁl %iﬁ%gm

ol yester repol yner (A haV| n I socyanat e _group
Hemo Ie&ﬁ,ﬂémﬂ@e@ D8R0 upp)iedfeomeRailan Midustries,

this (A
Ltd.), Megafac F-150, F-824 (supplied from Dainippon Ink And

Chemicals, Incorporated), F-Top EF-132 (supplied from Tohchem
Products Co., Litd.) and Ftergent F-300(supplied from Neos
Corporation).

As water hardly-soluble inorganic compound dispersants,
tricalcium phosphate, calcium carbonate, titanium oxide, colloidal
silica and hydroxyapatite can be used.

It was confirmed that the fine particle polymer had the same
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to yield polyester (UMPE) nodified with an urea bond.

The nunber average nol ecul ar wei ght of this nodified
w@oloyaetsesr is 1,000 to 10,000 and preferably 1PGODP20G7/054748

6, 000. When reacting PIC and when reacting An th B,

the solvent can also be used if necessary. The usable

sfféotess thd drgdeicadispardamts oFoerixaniplel MMe palyneerefine

ket ones (acetone, nethyl ethyl ketone, methyl isobutyl

, t h ]
%%ltt?r@? %}I l$](§)lr$rﬂlaldrsn3 e,’%yﬁeeﬁﬁﬁe%%ﬁtgérlnbggﬁfmgﬁl % 16t s ,
(tetrahydrofuran), which are_inert for, isocyapate _.
siprene-aprelengatlpdineparipele Rﬂ%}’@wrilsumﬂﬁﬁ?&y gﬂllwlferﬁi
the urea bond is conbined, PE is produced in the sane

filoyh Bo Ootpirationd, S6PHetiyphté fraa\deleer] hEedhybpplymer SB
group and this is dissolved and m xed in the solution

fter. 6o et ran : f
P TEROTRET SR PSRl 870 S e B
nmet hod, but of course the nethod i.s not |limted
Solserl Micrepeard Seléwupé‘llpﬁé}hezmqa&l; age dacladedn met hod)
In the suspension pol ynerization nethod, the toner is

obt ai nad th¥ dbsdrehst dgablidbhp combithizid witlgthdgbsmnoner
phase conprising at |east the toner conposition and

5 A0 REP SRSt ] Bl 88

particles having appropriate sizes as the toner,
wpochd stabiligep dytiodymedibased drotastion eqHaid. 1 Fomexample,-
made by a granul ation step of dispersing the toner raw

FEHS dih 48 ¥4Y1iR LN RAbthAGy1ie M, HcpanbLeylicaicid he-
nonomer which'is the raw material thereof, the | ayered

I nor ganj,c maj.er i ..n which at |east a,part has been .
SRR 1 b Ll Boiep RrotBREE afiE Pty pddumeleic
conponent and the charge controlling agent in the
aaitleand asddineddanhyslrpte drdeathdaqalicimpremet havang
toner raw material m xture, the waterbased nmediumis

Rt e L R

i e G S e S BEh RO RS1te
met hod, as the nononer which can

v-hydroxypropyl acrylate, y-hydroxypropyl methacrylate, 3-chloro-
hydroxypropyl acrylate, 3-chloro-hydroxypropyl methacrylate,
diethylene giycol monoacrylate ester, diethylene glycol
monomethacrylate ester, glycerine monoacrylate ester, glycerine
monomethacrylate ester, N-methylol acrylamide and N-methylol
methacrylamide; vinyl alcohol or ethers with vinyl alcohol, e.g., vinyl
methyl ether, vinyl ethyl ether and vinyl propyl ether, or esters of

compounds containing vinyl alcohol and carboxyl group, e.g., vinyl

acetate, vinyl propionate and vinyl butyrate; homopolymers or
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be used for formng the binding resin, specifically,
styrened styrene derivatives such as o- (n-,

wo20omeedeyd st yrene and m (p-) et hyl styrene; . PCT/JP2007/054748
(rmeth)acryl ate ester based nononers such as nethyl
(meth)acryl ate, ethyl (meth)acrylate, propyl
conuliiiners wf 4hese havidg niteegemetohape heterocycle thereof, e.g.,
octyl (meth)acryl ate, dodecyl (neth)acrylate, stearyl

LEB18N3EE YIndtBacRERendd, &H@éﬂ&he%&?ﬂéﬁﬁie & RiciMy XY

(et h) aeryl ate, di methylam noethyl (nmeth) aerylate |,
and di et.hyl am noet-hyl. (net aerylate. . e based
FmBiRRd ShEfF et ot aepvdnacia hfids ahe
(meth)acrylonitrile and acrylic acid am de are

preshacutlioj/acidedhlorifleseinyl pyuskde aviayé pyrrdlydone, vinyl
appropriately mxing the nononers to exhibit a

IARPLARNS GAH Ehefsnd Fiihs; %g@ﬁgﬂﬁ@ﬂ% wa%ea&)nﬁmﬁ%%uch

to 75C as generally desc a publication,

Pol yrer book d edition 111, pa 39 t 92 .
83 gt e LGy 1288 o R e ey PRch B sk Tarmine,
tenperature is |ower than 40C , problens easily occur

polybeypeomflent allaglansinabpblyoxyatityldne abkylamyidet abi ity
of the toner. Wen it exceeds 75C, a fixing point of

R T A S T T P

in the present invention, it is preferable to u t he
E&J%V?ﬂ%ﬁﬁﬁe i@w\ipﬁwﬁl Wh@%lngwﬁx e heRTHIp It
in order to increase the nechanical strength and the
edierranepobaugethylehy nohylpieedydrester; Higl celluloses such as
crosslinki nghtgent used for the toner according to the

BT BEAGT R LIBbIST A2 B 5P h e

di acrylate, 1,3- butylene glycol diacrylate,
ﬁh%hkeﬂﬁﬁéﬁ?ﬁﬁaﬁiacrylate, 1, 5-pent anedi ol diacryl ate
1, 6- hexanedi ol di acryl ate, neopentyl glyco

di acr yTr'aeeonéi phfditlesalighrydah shiapesthatlds mddedhyytieriag
gl ycol diacrylate, tetraethylene glycol diacrylate,

| Lycol 5200, # #6Q0di acryl ate
BRI RRS P ey dRY sl BT e Eoh Ghfesant) at
di acryl ate (MANDA, N ppon Kayaku Co., Ltd.), and those
¢ansiARt kemperaipoeaaagepwee thas theawsihaglagedransition point
met hacryl ate) as difunctional crosslinking agents .
Iptoddengia 190 rafike B bhé ki fnid 3N cht tdChERE the connate

pentaerythritol triacrylate,

particles, then, gradually ;'aising the temperature of the entire system
with stirring laminar flow to remove the organic solvent, and
performing desolvent. When the compound such as calcium
phosphate salt which is soluble in acid or alkali is used as the
dispersion stabilizer, the calcium phosphate salt is removed from the

fine particles by dissolving the calcium phosphate salt in the acid such

as hydrochloric acid and then washing with water. ' In addition, the
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trimethyl ol ethane triacrylate, trimethyl ol propane

triacryl ate, tetranethyl ol nethane tetraacryl ate,
w@biogoesser acryl ate and net hacryl at e  t her eof , PCT/JP2007/054748

2, 2- bi s(4- et hacryl oxy, pol yet hoxyphenyl) propane,

diallyl phthalate, triallyl'cyanurate, triallyl

sadbcynmisabe ranwvedilgt dgcompormtionavdh QIEADEEL; cat i on

pol ymeri zati on aggregation nethod) In the

enul siyiHeat {HNARPLYIMBIt i&aldeaN RO Ai§R2Eh R cAR rERGin bhethe
toner 1s obtained by dispersing and/or enulsifying the

oi I, pha of a non r phase conprising at |east the
?‘H’lfl%ge Egﬁifoéqnﬁrd??rg’rnc‘f?'he toner conposition precursor
in the water-based nmediumto granulate. The toner for

t he elButthestatrecirmbeatayetoi redgee dbe ofisgositiyt ofgthet digpersion
present invention can easily exert the effects of the

&ﬁffﬁﬁﬁhgj RECRe Ro MR RGP Qb‘&?@n@ﬁt} #8s PBNLBI b6 abé ORe
pol ynmeri~zati on aggregation nethod in which the resin

is made by .the enul sification polyperization, is
HTERbUNEEh ROBE St REAbRS e RALEAHRVET SR 2 ¢ ne
| ayered inorganic material in which at |east a part

e obpmear €AS inmsdedlov t ispreforghbd to s the kelveingenause

and the rel easing agent, and then the toner is

ggﬁogy&?&e %;rzé AR BRI t&%ﬁﬁ%réﬁrgf fusing and

Meri zati onaggregati on ne

integrating, The enulsificatjon polynerization,: o
aggr eghbe salvemtigiarahby pasdhg bﬁiﬂé%&rpé’ililto?f‘t ]:?tsé fhan 100°C

(hereinafter sonetines referred to as a "aggregation

sh&ps yobitilaninagemeoieadyremovall ehdregfer fisothe salvednt, dor
a resin particle dispersion prepared by the

g@%@@é !tsf‘&eio Oe']t@g&g@g@ggﬁé,O&rgen&%mrcmﬂia?,%gegﬁgﬁ

sion I'norgani ¢ nmateri a

at | east a part has been exchanged with the organic
tolarided i hdichiperethancahd, 7 Friehiusgthane, Echy0et BHeae
the rel easing agent are m xed, and at |east the resin

Slobb -85 mbéhccHlaysHed@ehB 0d@hldroe iy 1edeéd, methyiaxbtate,
| east a part has been exchanged with the organic ion

Slivinepe. it SO IR RE A e By PG ERPIEABL B an pe
“fusion step”) of formng the toner particles by )
heed alnpeapidlrf gemhipathen aggwe @atmadrgarkd predcular, aromatic
solvents such as toluene and xylene, and halogenated hydrocarbon
such as methylene cﬁloﬁdé, 1,2-dichloroethane, chloroform and carbon
tetrachloride are preferable. The amount of the solvent to be used is
typically O parts to 300 parts, preferably 0 parts to 100 parts and more
preferably 25 parts to 70 parts relative to 100 parts of the prepolymer
(A). When the solvent is used, the solvent is removed from the

reactant under atmospheric pressure or reduced pressure after the

extending and/or crosslinking reaction of modified polyester
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In the aggregation step, the resin particle
di spersion, the layered inorganic material in which at

wo e@gtiozmepart has been exchanged with.the or gaPCTJIR2007/054748
the colorant dispersion and if necessary the rel easing
agent dispersion are nutual ly m xed and the resin

Paepolghes) arich aggiregat ed to form the aggregat ed
particles. The aggregated particles are fornmed by

heter o ?Q%t?&?gllngg of B e%eﬁ(ﬁﬁfg atd[dggr cidsslifkBOS s Rtfon is
to ad onpounds havi hg nonovafent or nore chatge,
such as netals and ionic surfactants haying different
srdectedt forrexsmplee dapending er the reaciivdy hyrcompkingiion.eh
of stabilization, and control of particle
ticaretRisdtearroupl fret¢tiee dhsheigrepoBmef (Aheidggmiges €B),

particles.In the fusion step, the fusion is perforned

by heatjng.to the tenparature '
raParabe pinatEr b5 PG s By bR 2.
aggregated particles. Before the fusion step, an
Adbkesciion temppraturehe typinallyed’ G to WAPh aadhexaierably 40°C
particles are formed by addi ng and m xi ng the ot her

{d 08 @arthe peblichPRhSWANcAtalydteaddel ased ehaibas) e
di spersion and evenly adhering the fine particles to

he .surface., of .t he aqgregated. partj.clies. Further

AoHRE g B v SR e SRR bR B Rkalg Rid Soluded.
adhesi on particles are formed by adding and m xing the
Aayhe edtémbngagentreatddor the crosshinkingagephsthea part :
has been exchanged with the organic ion to the

?%é%g&ﬁ%«;ﬁ%ﬁiﬂés@miﬁﬁ%@a@ on and evenly adhering the
ayere

Inorganic material in which at. |east a part
has been exchanged with the .organjc Jjon on,the rface
ot el BHSRERE pHFRPeRoBrior 10 Sh6 deSPly it FHip e
adhesion of the layered inorganic material in which at
dzpeisian feedctivassdlationg edteartdedste ntinghendoganpeslingnng
anot her adhesi on step can be provided in which the
?%Lb 0§ | % E5En R 54HiN8s ard ndd By the
0 gﬁ}nf ?tnga%lgéﬁﬁagﬁ%%g?gggr sion and evenfy adher | ng t he
fi.ne partjcles on. the surface of the a at ed
parengiaagl eamstringdme the disnesion at eonstag S%%P@rature range
material in which at |east a part has been exchanged
Wividr tHae thHegeosin glass trhmisiticn peiitomt @ardenttasomrange of
fused by heating to the tenperature equal to or

the organic solvent, the shape is confirmed, and subsequently the

desolvenig is performed at 10°C to 50°C. The toner is altered in shape
by stirring the liquid before the removal of the solvent. This condition
is not the absolute condition, and it is necessary to appropriately select
the condition. When the concentration of the organic solvent
contained during the granulation is high, by reducing the viscosity of
the emulsified liquid, the particle shape easily becomes spherical when

liquid drops are integrated. When the concentration of the organic
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hi gher than the glass transition tenperature of the
resin as is the case with the above to formthe fusion
w@anvitedees. The fusion particles fused in the fRGSI/@rR007/054748
step are present as the colored fusion particle
di spersion in the water-based nedium The fusion
palvien¢ lcostaaned demiveg thé woam tihatiaisclow) ahe dismedityrofithea
washi ng step as well as contam nated inpurities are
L i th . : .
A S R e R
char.ge devel opnent. as _Eovvders. In the washing step,.. .
Rarkifle tpaie@oveor s, dt Wapesessary s#reet apepiimalapadision,
tines relative to the fusion particles is added and
ahdrthedoneh ishhpé sahltenapptopridtety contrbHed by sodédting the
content. Purified water several tinmes relative to the
L d. cont , . , .
PRMGEG PiehEFriBR0a0 46 DELALE ol hd Bifpe by the
until pH of a filtrate after the filtration becones .
goptentofthe praapicallypichangad lapered mosganicymagerial. It is
drying step, the toner particles obtained in the

pesfeiraBlestieR the @rghhRA1B edtdb@nigednayatdd idrgutic naderial is
the glass transition tenperature. At that tine, if

e PR SOk i S PR 8 4fb iRt L KT s of

order to stabilize the dis ersibilitg of the resin
palidi c Véheh iseonitent istless tban a0 %dtke baxded visgagityhel the
rel easi ng agent dispersion, the alicyclic conpound of

bl I @BaRIfot Mk Ancdehhd Whs ¢hrdet dg SR otidbtained. the

present invention can be directly used. However, when

eto dependent stabilit. f the colorant .. .
Hecphie PEIoweRieoRey <3t BEdiond fanp. Grdpurerothe lipyid drops
di spersibility is not always stable under a basic

avedonnated dimengstiram@andiconstmegmm dhe dangdtecangede
because of stability with tine of the resin particle

Ab$REISisAbt oHBird 428 4RO 1iduI8 ! d49BS bebOhe8%BRBIRal. When

anionic surfactants such as sulfate ester salt based,

Bhceredn 036 s BHOS o PERHRECL o ABLSTATPLo A Heoairnef

salt type and quaternary ammoni um salt type

she fimetiddireps hecimes tos hidlg dhantonnatie paaticlealsyeitmbteneed
gl ycol based, al kyl phenol et hyl ene

and further the fixing performance is deteriorated.

Meanwhile, the ratio Dv/Dn of the volume average particle
diameter (DV) to the number average particle diameter (Dn) can be
controlled by adjusting the water layer viscosity, the oil layer viscosity,
properties of the resin fine particles and the amounts to be added. Dv
and Dn can be controlled by adjusting the properties and the amounts

of the resin fine particles to be added.

The toner of the present invention can be used as the two
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oxi de adduct based and pol yval ent al cohol based

surfactants. Anong them the ionic surfactant is
wee@iaesbl e, and the anionic surfactant and t hBCT/JP2007/054748

cationic surfactant are nore preferable. In the toner

of the present invention, the anionic surfactant has a

gbmpogedt dpeelopen f i ckisanadeshloetdrmrtcoudd be used by

di spersibility of the resin particles and the

. . o ur S

SO Ale wte mfefdid Aikrien? "TIRELAR) of InORNA RPARLT
nonionic surfactant is preferably combined wth the
GATTIAT Eonigned ke dlevelwos A Papfeaably | 26Xk Ry WeigBt to 10
surfactants nay be used al one or in conbination of two
Partobe weiplkicof the toriledstiod td 100 Hrenby weichaof ahé
include fatty acid soaps such as potassium | aurate,

. 0 r u 3
SR AT R ARES B p R e IR SR B,
ether sul fate; sodium al kyl naphthal ene sul fgonate such
magnalitel podersand magnadts rasen arde sy havig ehe particle
triisopropyl napht hal ene sul fonate, dibutyl naphthal ene

Hidhedat 6f alsoitf T phets 80O fns Wekichsir8 dtiwid efeentionally
sul fonate formalin condensate, nonooctyl sulfo

sucgi hate, dkoctyl sul fosyccinate, |l atiyate am-de )
THf et ot e rls TulR G o BRMEL RS s popen
such as | auryl phosphate, isopropyl phosphate and
fomyalslebirde resins; npHesphatresing, Hekyogvandwine tesiascurea -
salts such as sodi umdioctyl sul fosuccinate; and
$HdinQSPEITaRALE re8ldsSasdeBors rbainky ! AdsS qsHlinyl and

sul f osucci nate. Specific exanples of the cationic
SUBR§th§t igclu e am ne salts,such as]]au%§& am ne
ROUFIBKEGr R Raged FeSINg( BB AT hT RN RISEIEYT de

salts, oleyl am ne acetate salts, stearyl am ne
acethaceylatéd resinndpslyearyibaitirdepesing, anlynenglkatetate resins,
salts, quaternary ammonium salts such as

LaurhiT A1BhEY e BRI E51 re%iﬁé}lf{d&&gg@ﬁ@ﬁhsed

HEOR

amioni um chl ori de, 'di stearyl aimoni um chl ori de,

di st earyl ai met hyl amoni um chl ori de, .
PSPy SIS T EEy Ry Rd SRS ARZh CRglgmIer resins,
ol eyl bi spol yoxyet hyl enenet hyl ammoni um chl ori de,

halogeaded obgfim pysicis metchyd sep dly v igyrirabdo tide ep blys stefr dtased
| aur oyl am nopr opyl di et hyl hydr oxyet hyl anmoni um

PESIREIALRLR polyethylene terephthalate resins and polybutylene

terephthalate resins, polycarbonate based resins, polyethylene resins,
fluoro terpolymers such as polyvinyl fluoride resins, polyvinylidene
fluoride, polytrifluoroethylene resins, polyhexafluoropropylene resins,
copolymer of vinylidene fluoride and acryl monomer, copolymer of
vinylidene fluoride and vinyl fluoride and terpolymer of
tetrafluoroethylene and vinylidene fluoride and non-fluoride monomer,

and silicone can be used. If necessary, conductive powders may be
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al kyl benzenedi nmet hyl ammoni um chl ori de and al kyl

trimethyl ammoni um chl oride. Specific exanples of the
woenwraeEees sur f act ant i ncl ude al kyl ethers suchP@BJIP2007/054748

pol yoxyet hyl ene octyl ether, polyoxyethylene |auryl

et her, pol yoxyet hyl ene stearyl ether and

pohtedngetihythe moatingytesit.heAs the kphdpbiewy postdesy mesak h

as pol yoxyet hyl ene octyl phenyl ether and

Bgﬁfféﬁ’ e&aﬁl’)bﬁﬁﬁaﬂ@ Wﬂ#a{ﬂlﬁﬂif bxffel %fn oﬁldﬁﬂnfﬁﬁﬁr(ﬁuaé’ %Hn be

as po yoxyet hyl ené aurate, pol yoxyethy ene stear at

and et hyl eneol eate; al k m._nes (o S .
be?g} b‘é@ﬁ% cepdugtiye QP‘éIﬁPH%PE‘tfyﬁét‘b yp@‘gﬁo%eeﬁﬁ%a&%@arhcle
stearyl am no et her, polyoxyethyl ene ol eyl am no ether,

diod mekaredthl ener m. béd¥henrthn@avetrhgs paridcle diameter is
pol yoxyet hyl ene beef tallow am no ether al kyl am des

B haRCl HOLERRYAERE SRl o AR %l?gtréﬁ%ﬁ%m‘rlﬁ@?
oi | et rs such _as polyoxyethylene castor oil eth

and poI EOBER Of @epreﬁltdnveatlﬁarcanaﬂ@am uspd %ﬁeghe one
such as | aurate di et hanol am de, stearate diethano
aningenant ntd gt thireirhevtaksiagittie caoribr bamsadicatoreniwstetic
such as pol yoxyet hyl ene sorbitan nonol aur at e,
P&%&pxyethylene sor bitan nonopal mtate,

po ybxyethylene sorbitan nonost earate and

pol yoxyet hyl ene sorbitan nonool eate, The content of

t he suPyaedingtthetonge pf thisgaventiene Hulsassiklp tepesfarm
that does not inhibit the characteristics of the

phe go6d clda\tﬁﬁgj on, is generally a small amount, is
about 0.01% by weight to 1% by wei ght, preferably

0 020 PRk BB R L LR

Iess than 0.01% by wei ght, the aggregatlon soneti nes
pEeRATEY Barlowcterpdrative, tireperiatconirolafihe khpreafrempains in
resin particle dispersion is not sufficiently basic.

hrsph 48 a6RSE@nPAFEP Ehé OF A FBE ikl bR abﬁheﬂ@nﬁslhgeche blade
rel easi ng agent dlsperS|on its content is 0.01% by

Vf?ﬂ%gftl phdven s g et b aliEh Shtisg; 4t Rteh ety

~wei ght. V\hen the content is less than 0.01% by
le particular particles are |iberated because the
stability uponaggregation is different anong

par ti cirgg pribeRk idveSt RSl He%ukvher described by the following
Examples, but the present invention is not limited thereto.
Hereinafter, "parts" indicates "parts by weight".
Example 1

In a reaction chamber equipped with a cooling tube, a stirrer
and a nitrogen introducing tube, 229 parts of bisphenol A ethylene
oxide 2 mol adduct, 529 parts of bisphenol A propylene oxide 3 mol

adduct, 208 parts of terephthalic acid, 46 parts of adipic acid and 2
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wei ght, the particle size distribution of the
particles beconmes broad and the control of the

w@a0ovitedees di anet er becones difficult, -whi ch arBCT@R2007/054748

preferable. In the toner of the present invention, it

IS possible to add other fine particles such as

patrey sfadibyteltinngki dg erdrs pladat, g eicted hit 1230agebt 8, hours
inorganic particles, organic particles, lubricants and

di td
S8 A ROspIEP P REr 2, 4 McRehlt, LB Wil
addi ng agent is used at an extent which does not
paRiosMmed:; wademegducedrysssuse ak19 pamttste 1pemdie for Gng
i ncludes, for exanple, netals and alloys of ferrite,

hegRet | Theny 2dpaets of Bimetdbalkid anhpdrideseagnddod ¢ ehe
and magnetic materials such as corrpounds cont ai ni ng

oo P Fer R SARET o IROIG LR PSR R osgure for

whi ch are colorless or thinly colored are preferably
gsranrspgrsyasthepize unjpedidiedpslyestesni um sal t conpounds,

ni grosine based conpounds, dyes conmposed of a conpl ex

Wit h allhei deisuing u@iin 6difiedr Ul edted Rsin h 20 anybfbel akerage
based plgnents are used. The I norganic partlcles

rticles of, si
P eritar waebE STRR0 ohweid i utal? mivielblardeisht of 6,700,
trical cium carbonate and ceri um oxide typically-used
asglass trarsitiahl tpmpkdatgreagfedd G andidre a@ valueudd aue KOH/g.
The organic particles-include for exanple,all

parti CWﬁle(wwyarE@Ssﬁo b8Pt SE caBbu BIAEE PrifiorS3mNd
silicone resins typically used as an externally adding

Bk ?ﬁﬁ?ﬁggﬁe@ﬁ? BSubidan aonnf i rRgite & on

and a cleaning aid. The |ubricant |ncludes for
&xé@rpid 120a paytacf thanhowdifieh palyestén rene were mixed using
bi s-stearate am de and ol eate am de, and fatty acid

!P?etn%'chéﬁhﬁﬁe (!s‘iﬁ);ﬁﬁedcﬁbﬁi Mﬁﬁl%‘irﬁh% cdne.ta9!l Tﬁéﬂ k&&hlting

agent 1nclu for exanpl e, aforementidned sili ca,
glgg]g#]egwggqsqq%g é’#(g I%Ofp\é\g}({] p{,}ggteselsllslg g !cvgvlo(iJO er,
extended by applying pressure and cooled , then pulverized by a
pulverizer to prepare a master batch.

A reection vessel equipped with a stirrer bar and a
thermometer, 378 parts of the unmodified polyester, 110 parts of
carnauba wazx, 22 parts of salicylate metal complex E-84 (supplied
from Orient Chemical Industries Litd.) and 947 parts of ethyl acetate
were placed, which was then heated up to 80°C, kept at 80°C for 5
hours and cooled to 30°C over one hour. Subsequently, 500 parts of

the master batch and 500 parts of ethyl acetate were placed in the
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| ayered inorganic material in which at |east a part

has been exchanged with the organic ion, the col orant
waelr®presson and the rel easi ng agent di.spersi onPEr/@&2007/054748

m xed as descri bed above, the content of the col orant

could be 50% by weight or less and is preferably in

tdwtioangessel ad@orhyxatkefoghinet lnowhOs Pieldvai vt mafeeial solution.

content of the layered inorganic material in which at

| east af=ng Mt LG ion
o pr oTRPZbru A PRE T ERERA el s RS 100
by wei ght. The content of the other_conponent _coul d. be
tisastsrred tohe dragden vieseel; Hring @ntlﬁlér%‘ﬁ]sgapﬂéﬁsu ied
present invention, is generally an extrenely snall

frioau Minexp 6l a 3pad hild adiryortiathea dsafdes e mOwd d %Bilksd at 80%
wei ght to 5% by wei ght and preferably n the range of

0 i t 0, i r 3 . .
Pkt SRt 8o U 51l LB S08838Mgn o  iquid
di spersion _nedi umof the_resin particle dispersion,
sepdingspeediadnl be'havwe and ardisc pewpdarrlcsnaedest Gm/second
whi ch at |east a part has beenexchanged with the
£ @vpessd O piswentlrod dtd cHisRebsl Whx theelded @asi ng
agent dispersion and the dispersion of the other
ﬁongonent. Speci fic exanples of the water-based nedi um

BEPLHE™ f or exanpl e, water such as distilled water

and ion exchange water, and al cohol. These may be used
al one Subsenusnily, da24opar$ of ao evhyharcetate solueorst ep of -
preparing the aggregated particle dispersion of the

BS1E8 @i ol @y%rﬂg} QRighief RRALSSBHEEL P Pblycetasrda@i Wi added
prepared by adjusting an enul sifying force of the

BHT by AheRLAER LS AR s materia
the nethod to obtain the aggregated particles stably

s trepilidite (GlationiAPA kepplgd dyamdsoythern dllay Prodiuats)
the narrower particle size distribution. The

ADHBORGE N6 &AL Phri Eﬁ& HRbA RO NI wHHR %%Wg the

nonoval ent or nobre charge, and specifically includes
wat er sol ubl e

surfactants such as nioni¢ surfack ant

ampenium saff hav U HLPEP gﬁsd?gg‘if* ?‘b }Zﬁg Pé‘(?ﬁ%, ta
nitric acid, acetic acid and oxalic acid; netal salts
dispensivgartairsa by penfolrns s gromgnesdsuusiogl Bltiraeiscemdll wmder
chloride, alum niumsulfate, calciumsulfate, anmmonium
B £ coRdHTbA 24 Phe above, and stirred using T. K. Homodisper
supplied from Tokushu Kika Kogyo Co. Ltd. for 30 minutes to yield a
dispersion of toner materials.

The viscosity of the resulting dispersion of the toner materials
was measured as follows.

Using a parallel type rheometer AR200 (supplied from DA

Instruments Japan) comprising a parallel plate with a diameter of 20

mm, a gap was set to 30 pm, after adding a shearing force at a
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nitrate, silver nitrate, copper sulfate and sodi um

carbonate; netal salts of fatty acids or aromatic
wa@eidaoseach as sodi um acet ate, potassi um f or neEPE&l/JP2007/054748

sodi um oxal ate, sodi um pht hal ate and pot assi um

salicylat e, netal salts of '‘phenol such as sodi um

phenthapeedref 80,004 seconfl- hat 86°@ toithd dispérsiomyafitive

acid salts of fatty acids or aromatic am nes such as

%Jﬂ((je? gf@r@geeg% lvtf%ﬂ%fgg §Eb§i%y A3h 5 A sARed Wien the

ering the stablllty of the,

aggr egat ed artl es, S abl ity and ti
%he%m@gég@? ‘%@anﬁj‘@n‘%‘f S@F‘i’ffﬁf o %ﬁ%ﬁ%& ﬁ@
t he net al salt of the inorganic acid is preferable in
seomelsof Upeng ehepaaallahtypessheobheteaARAO0,0fhet Niesasity
aggregati ng agents to be added varies dependi ng on the

(LRSS By RS ey SRR s SR PR
CORTENL OW T (e O e

less in the case of the trivalent charge. The srral I er

aispentionfoftthe toger egteiriids.agthis fexuie wadddhwis indlabdle 1.
preferable, and the conpound having the higher val ence

- cducelh SpCRaf SRR bERARERAN cd TPl B iy

persion is n
limted, and ubllcl known eq;gpnents such as a | ow

s putrbgehdattaspcieg sube, 9% nasis efpyjene xide 2
friction node, a high pressure jet node and an

H d1 raeRet CSFBQEtsC(ﬁTblﬁﬁhé\ﬂtﬁl'A?dopﬂéﬂe hixgfte 2naetiadduct, 283
shearing node is preferable for making the particle

B et ot 672 Refh & e Ride o il p el t”

rotation frequency is not particularly limted, is
tilpityh tinyoxideoverepaddesl, 30) mﬁqtghﬂér?@oﬁﬂeﬁéﬁamlwsalm

rpmto 20,000 rpm A dispersion tinme is not

REMbLERERE bedduTet e@ul@@&uéﬂﬂ?hﬁle‘?@%@ﬁ@fﬂ wabpléformed
system is typically 0.1 mnutes to 5 mnutes. The

RBABE o oAk} PR POAD BT E J008 Do BRLOTRAArEE:

tenperature is preferabl e because the viscosity of the
dy stierssiconn cotprosetiatd palyeaterodisin.ed pol yester and the

prepol yner (A) is low and the dispersing is easy.

Theé resulting intermediate polyester resin had the number
average molecular weight of 2,100, the weight average molecular
weight of 9,500, the glass transition temperature of 55°C, the acid
value of 25 mg KOH/g, and a hydroxyl value of 51 mg KOH/g.

Subsequently, in a reaction vessel equipped with a cooling tube,
a stirrer and a nitrogen introducing tube, 410 parts of the intermediate

polyester resin, 89 parts of isophorone diisocyanate and 500 parts of

ethyl acetate were placed, and reacted at 100°C for 5 hours to
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The amount of the water-based mediumto be used is

typically 50 parts by weight to 2,000 parts by wei ght
wapa7pewber ably 100 parts by weight to 1,000 pReT/$PA0y7/054748

wei ght relative to 100 parts by wei ght of the toner

conmposi tion conponent conpri'si ng pol yester such as

sifehBitiel 4 pdepudiest eThermdnperpof isoeyatdie. intenrdsuliing

| ess than 50 parts by weight, the dispersed state of

ol 1 s oor and the toner particles
ﬁ%&%@%&%f%ﬁ?’éjbg&?‘@ﬁe di aneters are not ,
obt ai ned. When it exceeds 2,000 parts by weight, it is
not ecbharmeagiion vreseliegyapredvith g farrgt darignd a
necessary. It is preferable to use the di spersant

HeGMGactde 1Papairtd 6f BopBoftirsd didimiriconn dFeorass sfiatgthyl
and the dispersion is stable. Various dispersants are

ne di's s | . e
SRRt SrentaGllh st Yerbbe bt BOLETPR Mhbeslleie foive

l'iquid containing the water. Such a di spersant
a ketinine eampeendnt Theinespliing ketimjaenpmpeynd had an
di spersants and polynmer fine particle dispersants. The

sHihachans of 18 e @HV@N surfactants such as
al kyl benzene sul fonate salts, orolefin sulfonate salts

and phpsphate .salts, ,cation_surfactants._such '
a1 "t PRBSeatinn veturle PaAE Oh P AtRRrR i X doher
fatty acid derivatives, polyamne fatty acid .
dextevials, S padis of the pirépelynzarcand £t 2 patisyoldhedsitimine -
salt types such as al kyltrinmethyl anmmonium salts,

Siapbythd ivigichylh APl Wikead!dsing &l KK o a8 thioyd danzer

amoni um sal t's, pyridiniumsalts, al kyl isoquinolinium

alts. and benzet honi h| aride, nani oni c_surfactan
CtowTisd gy JoEeE BARAEAL S (EnBdet BRn SpaisRpeRpifan
al cohol derivatives, and anphol ytic surfactants such

aod phlaseimextudedecyl di (am noet hyl ) gl yci ne, .
di (octyl am noet hyl) glycine and N al kyl

N, N-di ﬂ?%méla ffpgmegﬁlbﬁilﬁbﬁgd vAYh USiirdek arsiiid act ant

havi ng uoroal kyl group, "Tt is possible to achieve
CHirRemaHRrs SHAAHES P BBFGRILREF G0 pRanel 530 (daum
;:liloli'(jsiifate ester of ethylene oxide adduct of methacrylic acid)
(supplied from Sanyo Chemical Industries, Ltd.), 83 parts of styrene,
83 parts of methacrylic acid, 110 parts of butyl acrylate and 1 part of
ammonium persulfate were placed, and stirred at 400 rpm for 15
minutes to yield a liquid emulsion. The liquid emulsion was heated
up to 75°C and reacted for 5 hours. Subsequently, 30 parts of an
aqueous solution of 1% by weight ammonium persulfate was added,
and the maturation was performed at 75°C for 5 hours to prepare a

resin particle dispersion.
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fl uoroal kyl carboxylic acids having 2 to 10 carbon

atons and netal salts thereof, perfluorooctanesulfonyl
waele®@odoiss gl ut amat e, 3-[ onegaf |l uor oal kyl ( C6 tBCT/JP2007/054748

Al)oxy]-I-alkyl (C3 to C4) sodium sul fonate, 3-

[ omega- f | uor oal kanoyl (C6 to: '

(Barticle tdiynetersodnd disteibaniomsofidispessdd pastiide's diameters

fluoroal kyl (CIl to C20) carboxylic acids and netal

. -cag:boxyl i c acids (C7 to
?ﬁléis%g%%%qmg% {dstbt%:?g?égﬁn%?rl&ﬁfl%r oal kyl (4 to
Cl2) sulfonic acids and netal salts :ﬁgereof, .
per f | ub? &be PARRe ISPV BRPIENa diamaterspf ispesspkbparticles and
N- propyl - N- ( 2- .
it iyt dipetdadop naidlenelahictesain tiss toner material
perfl uoroal kyl (C6 to C q)sul foneam depropyl tri et hyl

R SRS DB R 0 i o

mgnopegfl uoroal kyl (C6 to C 6)ethyl phosphate
Dikkiso) prrdhanadyred usiogadeanalysid spftware,"Migretrack
S-113 (supplied from Asahi dass Co., Ltd.), Fullard

Parfidle $izeLonalye88Vel:GOL2S-( 56IBI (safpliedfr&uNikkivo)3M
Ltd.), Unidain DS-10d, DS-102 (supplied from Daikin

ndustri.es,, Lid. ), af F-d | F1.120;  F- - 191,
BREGTANE" hert e e ahichifhp SB o vt for
Chemi cal s, Incorporated), F-Top EF-102, 103, 104, 105,
migking xha, tongamratzemA ligod werladdahin g ifhmlegampdgrpottle
Tohchem Products Co., . Ltd.), Ftergent F-100 F-150
astaPirbad ?fafs_@r’ﬁb NSRpakdh MU byaRhss G eFaidnON The resulting

surfactants include aliphatic primary, secondary or
econdary am ne aci ds I phatic guaternary a i i
IERpeE AT P e M ren SRR bR AL MK
propyl trinmethyl ammonium salts, aliphatic benzal koni um

§5| (suppLied feethddonda Electironies Gy LaddifomP2snineteand
imdazoliumsalts, as the brand nanes, Surflon S-121

(suppl [%‘i’n% EREs6RRRE vsbaTer Ehikink!i®he)tonb¥ Inh @i iPARd, a
(supplied fromSumtonmo 3M Ltd.), Unidain DS-202

S |ied fromDaikin Indystries, Ltd.),. Megafagc
b B oum mal et BB PR o TPt iRt ARG dropped, and
Chem cal s, Incorporated), F-Top EF- 132 (supplied from
Tlod deprer Re b gactisleGodianidter wamnohefisarednnder the condition so
F- 300(supplied from Neos Corporation).
that values of sample loading in the device is in the range of 1 to 10.
In the present measurement method, it is important to measure under
the condition so that values of sample loading in the device is in the
range of 1 to 10 in terms of measurement reproducibility of the
dispersed particle's diameter. In order to obtain the value of the
sample loading, it is necessary to adjust the amount of the dispersion

to be dropped.

Measurement and analysis conditions were set as follows:

77



As water hardly sol uble inorganic conmpound
di spersants, trical cium phosphate, cal cium carbonate,

wWa@ 2aoandissa oxi de, colloidal silica and hydroxy BEHIR2E7/054748
can be used. It was confirmed that the fine particle
pol ymer had the saneeffect as the inorganic
Disipindion dispdayexelupies pavkispoliareteri digigpen splbcsion]
mmand 3 nm styrene fine particles 5 mmand 2 mm

S dBRa: ﬁﬁmﬂ&mﬂdﬂzﬂﬁeﬂé R RREA difrloth 3R IR sdcdHs,
(PB-200H [suppl i ed from Kad Corporation], SGP

supplied from oken ol
KRB SdafromBoenl, Jeanosol sk o8, Lo OB B e
Soken], M cropear!l [Seki.sui Fine Chemical]) are
singpeldenh-spkertital, despdysdgicrndabl e by conbining with
the above inorganic dispersant and fine particle

pol YmeRg tHb é;g&ﬁé 0P Phé k&fih&'ugﬁ 9ﬁae£ey thé sélv%!ﬁ't' 11E6a kg for

po ymer bas protectlon co For "exanpl e, aci ds

h as acr nmet h c a id, cr lic

aolvan wé‘h ?lmgq I jpa %‘il amoalga@/edva ties”
crotonic acid, fumaric acid, nalelc acid and nal ei c
ée:s‘;cﬂilmmitdv(ﬂdiaielme forenpnt aonditimsmpmmea‘mubn@nt"
hydroxyl group, e.g., b-hydroxyethyl acrylate,

Eﬁﬁﬁ XY tlﬁﬂik[lg??%% ctadg@t e, b-hydroxypropyl acrylate,
r oxy ropy acryl ate, g-hydroxypropyl

acrylate dr oxypr opyl cryla .. .
3-chl o}ﬂ{ﬂmﬁ pABiH) 8 eayﬂs&fgiesre@m BABLIAFISRG TRy
nmet hacryl ate, diethylene glycol nonoacryl ate ester,
pheishofl Eleenigloy 60 N3 {eapplied fyonsSarest @hemitalderduseries,
nonoacrylate ester, glycerine nononethacryl ate ester,

@tMBgOLJﬁgﬁg ﬁf{%‘ﬂ‘é?é‘agﬂ tvpé(]]g%§| g%%a?&ﬁﬂﬁgrgﬂ’ether

V|nyl nmet h ether, vinyl ethyl ether a V|nyI propy!
80 %@F{tﬁs 136 p@éhqa@ﬁ»ﬁ@@g@@n%.ﬂ.%gslmmw &rEphol

and carboxyl group, e.g., vinyl acetate, vinyl

Dia@ithe Tees %dkﬁ)(l‘o. pﬂtd!.b,aheﬁimdoﬂﬂﬁbﬁ of 1% by weight
or copol yrrers of those having nitrogen atonms or

b FoBHE: BinciRRb B SneRPP¥ AR o TR B o

chl ori des such as ac@(a/l ic acid chloride and )
pbethyd ragetateaepre miked pad stinraditoieidia meateyibagpd medium.
pyrrolidone, vinyl imdazole and ethylene imne |,

pol yoxygkhil FREsdAHQEue@BTUstEsswWal added to 1200 parts of
the water-based medium, which Was.then mixed at 3000 rpm using the
TK mode homomixer for 20 minutes to prepare a dispersion
(emulsified slurry).

Subsequently, in a reaction vessel equipped with a stirrer bar
and a thermometer, the emulsified slurry was placed, desolvent was
performed at 30°C for 8 hours and the maturation was performed at

45°C for 4 hours to yield a dispersion slurry.
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as pol yoxyet hyl ene, pol yoxypropyl ene, pol yoxyet hyl ene
al kyl am ne, pol yoxypropyl ene al kyl am ne,

w@oioyossset hyl ene al kyl ami de, pol yoxypropyl ene PCT/JP2007/054748
al kyl am de, pol yoxyet hyl ene nonyl phenyl et her,
pol yoxyet hyl ene | auryl phenyl' et her, polyoxyethyl ene
st ear y[[ihkeem}iimet dnaragn ¢ qrbiclodicah etdrdiey) rord/ thehanyiber
ester; and cellul oses such as mnethyl cel | ul ose,

taaggfacg%vﬁméls %'iéﬁi'g %fea_y}ﬁgom wﬁéero?&nkg@eg pﬁﬁzgil@%n

e |1 kKe can be use toner partic altere

shapes can he nmde by stirring and constr.inging. the "

e IIP??TQQHSBrLﬁuépgiaeHXI&F‘QBé‘%‘% B2 HERE: daise.aMeialremiTT

tenperature range |lower than the resin glass

suppHed iftom Beckimah Coedbandtr ab apertaeghiaaietehef 000 c

sol vent to nake the connate particles, then, gradually
L ¢ , L

SRRl SRR Ol b Rafilre (BRcRAI Cobia MMty s

d perform desol vent. Wen _the conmpaound such as
Var Pt pHos praceheally, Oup ek of 400% BB meeight ok foe srrfactant

al kali is used as the dispersion stabilizer, the
Gikyibonzehe spitfonats ahtt, NeogeAtSE@d fyuppliddefrbinPaiichi
particles by dissolving the cal cium phosphate salt in
as i€, aci
e S R i T X
by deconpositign with an enzyne. Wen the di spersant
BgaS@sé}éﬁn Preg of epeh $aner was added andmixkd uringace of -
the toner particle. Furthernore, in order to reduce

htierogpacali, tayndog0 il of iGdeksh Higs Gatad Kiarthddeal. t ored
conmposition conponent, it is possible to use the

ol went i.n_whi.ch _pol yester such, ur ea- npdi f i ed .
BBl Sadhrioy off RahS{ mptti frdititc Mioperstiy device
%ef erable to use the sol vent_ because the ﬁarti cle

-143 VLKL H' dsppiae d Seoopdonden Eectromics dfarehtd.) for 10
preferably has the boiling point of |ess than 100C and

hfinveéat iTke dispe?sith Whs PeSHur8AURhg the Maltisifsr 111&nd
sol vent, for exanple, toluene, xylene, benzene, carbon

tetraghl oriide, net.hylene chl.orid 2-~di chl or get.hane,
WSl Ry BB A ToR BeibRB Gohen cts e BB hoRpt
nmonochl or obenzene, dichl oroet hylidene, nethyl acetate,
measurement. The toner sample dispersion was dropped so that the

concentration in the device indicated 8 + 2% in the measurement. In
the present measurement method, it is important to make the
concentration 8 + 2% in terms of measurement reproducibility. No
error is produced in the particle diameter in this range.

The dispersion slurry (100 parts by weight) was filtrated under
reduced pressure, subsequently 100 parts of ion-excilange water was
added to a filtration cake, and mixed at 12,000 rpm using the TK mode

homomixer for 10 minutes. Hydrochloric acid (10% by weight) was
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ethyl acetate, nethyl ethyl ketone and nethyl i sobutyl

ket one can be used al one or in conbination of two or
woreeog/103664 particul ar, aromati c sol vents such aRCT/@i20€EM54748

and xyl ene, and hal ogenat ed hydrocarbon such as

nmet hyl ene chl oride, 1,2-dichloroethane, chloroform and

addbd o tthe rastltiorg AEratienpradkiecoandjast Phet@fi, mndofmixdtbat

solvent to be used is typically O parts to 300 parts,

&0V AR YudinP3hé TR % ddPhBRkSixR %000 ‘ini?.ﬁ&fa@,r%?& ¥hér

parts to 70 parts relative to 100 parts of the ,

%iepol mer (A). Wien the solvent is used, the solvent

b, ved fromthe reactant under atnospheric

pressure or reduced pressure after the extending

and/ or Thedsatdxckiange weselr (800 phrtwdids edded to the further

pol yester(prepolynmer) with am ne. Areaction tine of

D r | .

BN B0 Rk o 1A 3R CIO06 TR Pl fthe T prode
onbi nation of the isocy&nﬁte group structure.in }he
prEnixeE foy AP mynutes apd shysgyas repeatedste eRtaip a final

mnutes to 40 hours and preferably 2 hours to 24

RbtrasionNdact i on tenperature is typically 0 Cto 150C

and preferably 40C to 98C. The publicly known catal yst

can be | e eciifical.ly.. di >

[ aur at A3 gsityDr BRST HikiatRRCRLI 63 dtiod ity shidld tyve
ext endi ng agent and/or the crosslinking agent, the
drmreweﬁg?% %@d‘l%ﬂwﬁé% apg)sipved,wath mesh havimecenanings of 75
invention, prior to the desolvent fromthe dispersion

pmwFiaa_taﬁéﬂbhwbaﬂﬁéleé. the extending and/or
crosslinking reaction, it is preferable that the

connat rticles.are de Skihrrin d ... . .
constri rﬂﬁh{;’lﬁlg 5 lg%g:@ipo%%?nggﬁ’s({rgﬁ{lg&é}%tewpm 8X1de
range | ower than the resin glass transition point at
Qhaents)as exteraals asidedrrgeanty arare adsdadetnt ,105 partsheipde

is confirmed, and subsequently the desolvent is

peSdlomEEfd Rl bhAE pa@tieRRACan AN it asingSHahs@@nixer

shape by stirring the liquid before the renoval of the

e TR BUESAAR 6, T B 0 e o

condi ti on. When the concentration of the organic
Eolavaple Zont ai ned during the granul ation is high, by
reduci ng the viscosity of

The toner was produced in the same way as in Example 1,

except that the amount of the exchanged layered inqrganic material
(brand name: Clayton APA) to i)e added was changed from 3 parts to
0.1 parts.
Example 3

The toner was produced in the same way as in Example 1,
except that Clayton APA was changed to a layered inorganic material

montmorillonite (Clayton HY supplied from Southern Clay Products)
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the enulsified liquid, the particle shape easily
becones spherical when liquid drops are integrated.
wOb@n/103se4 concentrati on of the organi csol vent PONIR00HE4748
during the granulation is low, the viscosity of the
liquid drops is high and the liquid drops do not form
160 Ri@t £t et Basdrt Hael béer erdified With,ad Amimomene sabr y
to set the optinmal condition, and the toner shape can
be .apprQopri I ontrolled by selecting the
15898§#¥§ qwﬁﬁﬁyfg% Pgﬁ"t I's possible to control the
shape by the content of the organically exchanged
Kxsmpéei4i norganic material. It is preferable that the
organi cal ly exchanged | ayered inorganic material is

cont aimigslt@terOwab Yro@uddiiri thé bemeok sy iaerindixdimele 1,
di spersion in terns of solid. Wien its content is |ess

than 0. 05% the tar Vi SCQsial [ i
HSPDbBRaF Phe e ird ey bOE AT 1.5 2UEA iy BRAIGd From
Because of |ow viscosity of the liquid drops, even
3vpents toel Mipante. drops are connated during stirring and
constringing, the target connate particle is not
eRiRipIed and the liquid drops becomes spherical. Wen
It exceeds 10% a production property is deteriorated,
the vigcosity of the.ligpid drops becones. two hi
t he cdﬁﬁ%ggn W?FéngvgﬂﬁH%t %FgFﬁEHagﬁﬁ]PJ$§%%¥@$%é
fixing performance is deteriorated. Meanwhile, the
¢xtepd that Ene atdurg ofClaytomidtatebp added veasithapged from
(DV) to the nunber average particle dianeter (Dn) can
L by adjusting the water |ayer viscosity,
?ﬁggg?ﬁyggégg&viscosity, properties of the resin fine
articles and the anounts to be added. Dv and Dn can
§aﬁﬂﬁ?ﬁblled by adjusting the properties and the
anmounts of the resin fine particles to be added. The
t oner 'Bhe tthrepwasgrbdiicet i the sarre way e Bsampde 1,
twoconponent developer. In this case, the toner could
AP r rom
b3 HpPYpE EHE aylof APIORFbE AT ES chdfifed fro
devel oper is preferably 1 part by weight to 10 parts
Bparks Bhb Pets-ne toner relative to 100 parts by wei ght
of the carrier. As the magnetic carrier, iron powders,
Eganigle owders, magnetite powders and nmagnetic resin
carriers having the particle dianeter of about 20 nmm

Iﬁre%%?aﬁ@nmicgibrﬁﬁﬁ dedidzoayent i onal Iy
Carbon black (supplied from Degussa: Printex 35) 125 parts

Ajisper PB821 (supplied from Ajinomoto Fine Techno) 18.8

parts and

ethyl acetate (supplied from Wako Pure Chemical Industries
Ltd.) 356.2 parts
were dissolved/dispersed using Ultraviscomill (supplied from Imex) to

prepare a colorant dispersion (1) dispersing the colorant (black
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can be used. Coating materials include am no based
resins, e.g., ureafornal dehyde resins, nelam ne

WO e®rnes6ebenzoguanarm ne resins, urea resins, pRCYaAR0ER054748
resins and epoxy resins. Al so, polyvinyl and
pol yvi nyl i dene based resi'ns, e.g., acryl resins,
pPemysmdhyl methacryl ate resins, polyaerylonitrile
resins, polyvinyl acetate resins, polyvinyl alcohol

i NS,.:pol vvinyl . ' pol ystyrene based
gg%?ﬁréﬁgﬁcégé%%F§§¥%¥é%%d%§§#%§n%nd styrene acryl
copol yner resins, _hal ogenat ed Qlefip resins such 23
FPyeparaiion of reloaging paeyedispersigndd) (Bax £eMNeaRTE
pol yet hyl ene terephthal ate resins and pol ybutyl ene

t er ephChahAllsn %as Gielti peiatbesal eadidsedus eB g KOH/g,
pol yet hyl ene resins, fluoro terpolynmers such as

-pol yvi.nyl. fluoride,tesi ' yvi nylg f ride,
%&f‘él‘ﬁf:#l%r(%gf ﬁ?f'leggglg g?ll_%%g pol yh e%?g‘? %ﬁcg’r %%(?o pyl ene
resins, copolymer, of vinylidene fluoride and acryl
nonomeethyd epetatedsupplied fxam J¥ako FlureGlrmigsd Ipdugiries
fluoride and terpolymer of tetrafluoroethyl ene and
vidqy! i dene fluori dgy@pdrteon-fl uoride nmononer, and
silicone can be used. |If necessary, conductive ‘powders

Votu tet e et et L oot A BlbotieR PG fme to
titanium oxide, tin oxide and zinc oxide can be.used.

firegsere coreleasingeagrnidbispeysiad €abl y have the average
particle dianeter of 1 mMmor |ess. Wen the average

gﬁﬁ;e#)!a?é ol AR} &ed ok 849 m b hdHalleXdRangde dARRBGIEanic

icult to control electrical resistance. The toner
of .th resept invention can.al be used as the one
mﬁ%ﬁqp% REMECA] ISH%‘ESI%%ﬁg the carrier or as
t he non-nagnetic toner. By using the toner of this

i nvent ChaytontAPA (pomsliéd oo Spatherm4me Pgoducts) 30
cl eaning. The dry toner of the present invention is

Xg8ldapt in fixing property at |ow tenperature,
groper y controls the charge, remains in a snmall

bl ado. eited reataraugphed from WRRR S RP LRt daduetes
and high resolution. Exanple

Ltd.) 270 parts

were wet-pulverized using Ultraviscomill (supplied from Imex) to
prepare a shape-altering agent dispersion A.

Polyester (1)

Polyester resin composed of bisphenol A propylene oxide adduct,
bisphenol A ethylene oxide adduct and a terephthalic acid derivative
(Mw 50,000, Mn 3,000, acid value mg KOH/g, hydroxyl value 27 mg
KOH/g, Tg 55°C and softening point 112°C)

350 parts
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The present invention will be further described by the
foll ow ng Exanpl es, but the present invention is not
wo povrtiesdes heret o. Hereinafter, "parts" indi cat BGT/IRRastEs4748
by weight". Exanple 1 In a reaction chanber equi pped
with a cooling tube, a stirrer and a nitrogen

i nt r odgoclomgnt disperdidd (arts of bi sphgddipatit hyl ene

oxi de 2 nol adduct, 529 parts of bisphenol Apropyl ene
oxi de rts afater ic acid, 46
parts g?@%ﬁg@%ﬁ%?ﬁ‘g@ﬁg@%ﬁ)g%f d?%g)tta?/]?gtl n oxi de
were placed, and reacted at ,230C for 8 hours under

at nosph iaénfﬁ%g%%fr@!@?sﬁ%é(ﬂ ntly, 8&dpagkcanén was
performed under reduced pressure of 10 mHg to 15 mmHg
for 5 hgdrsphdbiiesilidvh pridesind phrtices (RO72&upplied from
anhydride was added to the reaction chanber and

r at 180C unger, spheric pressure for 2 hours
t‘%q‘%ﬁ?hesi ze unm)gi?fsl é%i{%ol yester. The resulting
unnodi fi ed pol yester resin had a _nunber average .
merreczad aRd §ﬁt>rq3¥ghéy spored updildreingwarifoyan (e soludion
wei ght of 6,700, a glass transition tenperature of 43C
ik Aadechd sokhtien29. ny KOH g. Water (1200 parts), 540
parts of carbon black Printex 35 (supplied from

Deguss P ahs ed_oil,ampunt 42 100 .. pH._9.5)
and 128y pBS P00 R bt AR D G Popty oFeronare

m xed using Henschel m xer a%suppl_i ed fromMtsui )
winichglOmparts jof ¢alciTmecarhoniate pgricleshad heen disneaeer n 60
150 C for 30 mnutes using a two roller, extended by

PRRLY b aRd1e53d 200334t 6 00 hath qudo@ s ol ¥R 0 286 SB¥ofen BS-
pul verizer to prepare a master batch. Areaction vessel

HLo B d b, et KBl g Syt o 16T BTpat of

carnauba wax, 22 parts of salicylate nmetal conplex
4T (Feupsitiredd fusomg Che S Homodisper Fruode! (sspplied. from
and 947 parts of ethyl acetate were placed, which was

e ie@hRA IR WRE M ARPEhabold®en BY. SFRAMHInARE, using

cool ed to 3Q0C over one hour. Subsequently, 500 parts

The 3% elieRomines Mt b wrdsboapolie Fram e Rer’ ode parts
hour to.yield a raw material solution.

of the solution B and 250 parts of the solution A were stirred at 10,000
rpm for 2 minutes to suspend the mixture, and subsequently stirred at
room temperature at atmospheric pressure using a propeller-type
stirrer for 48 hours to remove the solvent. Subsequently, hydrochloric
acid was added to remove calcium carbonate, then the mixture was
washed with water, dried and classified to yield the toner. The
average particle diameter of the toner was 6.2 um.

Example 8

(Preparation of resin without solvent)
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The resulting raw material solution (1324 parts) was

transferred to the reaction vessel, using an
waokdorasiescom | | (supplied from | nex) of a beadrP@i/in2007/054748

zirconia beads of 0.5 mmwas filled at 80% by vol une,

three passes weré perforned:under the condition of a

| i qui dA sesmsbmgr spsed salutiok ¢ kehichald paxts by weight of

peri pheral speed of 6 nisecond to disperse C. 1.

B0 e LB AMRR U550, P g b
acetate sol ution containing 65%.by weight of the
ket unifeamip Wasseantineensly addedJaed) mynuiies ipte an

di spersion. Then, 3 parts of a layered inorganic

setRIAA comptighig hlseitiréecdrirallt@mtARAS Cophd achdatomg device
Southern Clay Products) in which at | east a part had

been nogi fied .\t r - : J i ng
BB PR L DL AP GG

obt ai ned by perform ng one pass_using U traviscoml| .
tevaperathee 9423 526 taisielsha assinhwithieny solvend. sthherxagulting
using T. K  Honodi sper supplied from Tokushu Ki ka

KO vitRout-E6lvehAPhad(r FoledAar wi¥hebdak Mp sifel; B3N agld
toner materials. The viscosity of the resulting

i specrsi,on of the toner material s asured as
Hi Rt Dutngt Aol R AR el e ol R 0BT 2 0
supplied fromDA Instrunents Japan) conprising a

piratioplofitresini ehulsifiediseerssdn20 nm a gap was set -
to 30 nm after adding a shearing force at ashearing

speed Bf 53R<00GARPPRA WitRla fRfrcrArid'g ddbp RRIED 027 Phrts

the toner materials, the viscosity (viscosityA) was
asur en..t he sheari speed.was chan fromO

T e of groralelbuatat i d By et it pR it %??Wga’%lﬂ&m

paral l el type rheoneter AR200, the viscosity '

¢mdsifieirt(pra)d nameid¥eegeadS Gha suppéied Heemi Dgiithy Kegyas
added at a shearing speed of 30,000 second-1 at 25C

C JS j :
Skt PE0 1D ok PR RAER O gyl |
reacti on vessel equipped with.a cooling,t ,_a
SRbSaaEIeRANR Soon T BE BHSP AP iR FmEgREd o835 Riikts B
bi sphenol A ethyl ene oxide 2
weight of styrene, 25 parts by weight of butyl acrylate and 0.05 parts

by weight of divinyl benzene was stirred and dropped to yield a
monomer emulsified dispersion.

Subsequently, in a pressure resistant reaction vessel equipped
with a stirrer, a pressure indicator, a thermometer and a drop pump,
120 parts by weight of distilled water was placed, an inside thereof
was replaced with nitrogen, then the temperature was raised to 80°C,
5% by weight of the above monomer emulsified dispersion was added

to the pressure resistant reaction vessel, further 1 part by weight of an
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nol adduct, 81 parts of bisphenol Apropyl ene oxide 2
nol adduct, 283 parts of terephthalic acid, 22 parts
w@boornossed | itic acid and 2 parts of dibutyl tiPCDIR2€7/054748

wer e added, and reacted at 230C for 8 hours under
at nospheric pressure. Subsequently, the reaction was
pgukoussdlutivde of 2%dby edighepstassiwh pesaifhke twasldl dudHg
for 5 hours to synthesize an internedi ate pol yester

j Lt i:0@.:] l: er ' ad
Y g A I R A T S
wei ght .aver,age.npl ecul.ar wei ght of 9,500, the gl ass.
compdetionf ?g%wk&elm@ymer 101, ﬁg\e&em@e;farlar@ Was ¥gised
KOH g, and a hydroxyl value of 51 ng KOH g
SpbiselBred) tthy, reinnidin € atdncier efndbifRqudigsperkivh tahdad parts
cooling tube, a stirrer and a nitrogen introducing

6 _ _ . , . n
B 280bY SRRt bR R EEIE Wb S AR GRS S HOER. O
ethyl acetate were_placed, and reacted at, 1000C fqor 5
rubpeaueriiniiepdiatdhs semes Sexpperaturpdosaptden stysene based
i socyanate in the resulting prepolynmer was 1.53% by
wesig e m uldifiad <0 b@thi b0 Rvive sSpartede idppadtey 6h15 ust hhdel solid
bar and a thernoneter, 170 parts of isophorone di am ne
and 7 rts cofrorethyl ethyl ket one were ced, and
T S b LR T i S e ol
conpound. The resulting ketimne conpound had_an am ne
bagh pobimanigabignioavgrsipn rate eadtdagnbe stady polymepizets -
of the dispersion of the toner materials, 115 parts of

ARen PEARG Y BBparittng tBe B@éihsbsﬂfzeﬁﬂiﬁ'ugﬁﬁ% fhé fesianmAulddfied
were placed, and m xed using a TK node honom xer

Rt ST HE e oo Rrtaits) AR WRie Srerage

vessel equipped with a stirrer bar and a thernoneter,
e8depalarsvei wrwag D50:00G and the envleotlaRIveEhtgwdikuMp
salt of sulfate ester of ethyl ene oxide adduct of

r&pggﬁm,y)bbp acid) (supplied from Sanyo Chem cal
I ndustries, Ltd.), 83 parts of styrene, 83 parts of

ggtr ? ag slullg aaccoin inliloluos r?(gatl ero(fbrgﬁayrllarggir KIR% Engg erl
supplied from Kurimoto Ltd.), 100 parts by weight of the resin without
solvent and 135 parts by weight of the resin emulsified dispersion were
continuously mixed and water was removed by heating at a jacket
temperature of 215°C to yield an evaporation dehydrated kneaded
product in which the water content was 0.1% or less. The content of
the residual monomer in the resulting evaporation dehydrated
kneaded product was 80 ppm. After cooling, the evaporation

dehydrated kneaded product was roughly pulverized using a hammer

mill, and then finely pulverized using a jet mill to yield a styrene acryl
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amoni um persul fate were placed, and stirred at 400
rpmfor 15 mnutes to yield a liquid enmul sion. The

WO p@paiteseequl si on was heated up to 75C.and reacP@rJi2007/54748
hours. Subsequently, 30 parts of an aqueous sol ution
of 1% by wei ght amoni um persul fate was added, and the
meginr(@).i on was performed at 75C for 5 hours to prepare
a resin particle dispersion.(Particle dianmeters and
distr i 96l A0nBludkRRcGAe BePRikdd £ AdLABIES oQfin
di spersoid particles 1n toner materia I qui I'n the

esent inventjan, dianeters, of _dispersoid particles
e 1.1 6EP b POk PW§§W§%51$§§W%€'£WﬁSé%&D&E§ forfphe

the toner material |liquid were neasured using
styhrenotacagkrddA(150" (supplied from Ni kki so), and
anal yzed using an anal ysis software, "M crotrack
E&&BhﬂquSize Anal yzer Ver. 10.1. 3-016EE (supplied

romN kkiso). Specifically, the toner materia
liquid, then the solvent used for making the tone
mat er | Nasmq«tﬁf)cp%ﬁ dyamasy was anodueed #ns08 nagts pg mass,
made fromglass to prepare a 10% by mass di spersi on.
Witch &8l theighdatidedts607C, vasd bubedbnibi Bigrrdd tisiagani C
di spersing device W113 MK I1" (supplied from Honda

. . . . . ¢ .

EAFRRBTbER s Hifhek S hpte Qi M terFhiifhe; Bripheyal
backgr ound val ue was neasured, then_the di spersion was
apmsgga mishd Ancaguenisrswdationrin whichs? pagirchy magscof CaCls
nmeasured under the condition so that values of sanple

haddiden diRsélveddaviFpaits by mdde ofdRgeoRfexthifgd Katbh was
the present nmeasurenent nethod, it is inportant to

ARt B e 4 REBIL o R RPN BRI BedfReT

ternms of measurement reproducibility of the dispersed
fastBQVe’ s di aneter. In order to obtain the val ue of
the sanple loading, it is necessary to adjust the

anmount pefyrhbfiz8bRPRlotbaerityRendr opped. MSSYARIFEHY mass
and anal ysis conditions were set as

fol |l owsDistributjgon display: volune, partigle di gneter
di vi si B g@leacclryk%? standard, nunber of ¢ B@?@%ﬁmass

measur enent tinme: seconds, neasurenent nunber: once,

part i cCoelqamtdabi pignyenipeluectibBe, pdf.bimdrés by mass

Charge controlling agent (supplied from Orient Chemical
Industries Lfd.) 1 part by mass
Polar resin, saturated polyester 5 parts by mass

(acid value 10 mg KOH/g, peak molecular weight 7,500)

Releasing agent, ester wax (maximum exothermic peak
temperature in DSC, 72°C) 15 parts by mass

Clayton APA (supplied from Southern Clay Products)

: " 15 parts by mass
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shape: non-spherical, density: 1 g/cnB8 As the val ue of

the refraction index of the solvent, the value for the
waelwaetcessed for the toner material |iquid anPCmyJrAeer/054748

val ues described in "CGuideline for input conditions

upon neasurenent” published:by N kkiso was used. Water

(990 pRehsiwhifs3 thardbovefmhteridlesheredagdtedl £ 60°C, stirred

di spersion, 37 parts of Eleminol MON-7 (supplied from

Sanyo Chemi cal .l ndustries. . . E
%’?&%%S.%Q%% 3y W it%?gijso%eﬁ%giesg’)b#%d)p re%f)%Pge Q{;{riﬁlsfg%:n#n&ﬂ,@he
di sul fonate, 135 parts of Serggen BS-H 3 (supplied
polymepagahdnimeemer.Se2Zibgobis (2,4 dingthyivalsteritsile as a
solution of 1% by weight of a polyner dispersant,

SOGEF LA R0 XY HRIBY Wt AddaBthaRto 89 ppépdre ApoBihytizable

acetate were mxed and stirred to yield a water-based

nedi um The oi.Jf. ghase m xture (867 parts) was added to
POFEH L ERISPRE wat er - based medi um whi ch was t hen

m xed at 3000 rpm using the TK node honom xer for 20
nmi nut €Ehe polymprizeble mionoareyi eonpesitiosi wasinigpdnegd into
Subsequently, in a reaction vessel equipped with a

ﬁ{é.s%i%r-ﬂéée(ﬁﬁféﬁuﬂl L RREEBY S subfRAtly bfiked st BOFQ

was pl aced, desolvent was perfornmed at 30C for '8 hours
and the maturation, was.peyfor.ned at 45C.f or; 4 _hours to
Wg%na:rag%rbef?’gliosnhgmf(ﬁyf.gr%nv %H%m#é}ea{g’%eaw’f‘i 1geb
di anmeter (Dv) and the nunber average particle dianeter

sixed sifirteldstppked dforh M tpclesiente, prvipiteirahspeade22 m/s). to-
measured suing a particle size neasuring device,

géﬂéltalté .Z)%‘gficiésl of ﬁl‘é&mlgﬁﬁarfia%‘lré BestorRer &%ﬁlgbﬁiﬁ(ﬁi irfthe

pertur aneter of 100 mm and anal yzed by anal ysis
sof tware (Beckman lter Multisizer 3 Version 3.5]).
S’ﬁé%#\qgﬁ%%{ P%EJEB% 6F CHHIFIRP \XE? SRR WtaﬁegtOPpe‘iL’ and
surfactant (al kyl benzene sul fonate salt, Neogen SC A

thep pdnpdsiticanwBaiinthiducedyin aSeaypkeat@s.for polymexagtion
added to a 100 nL beaker nmade fromglass, then 0.5 g

Rep2eid B8 485 QST PR B Btk Panteo)
added. The resulting dispersion vvas66r %t e&d usj n

Themolgesrizable prandmer wasireacted at 60°C under nitrogen

atmosphére for 5 hours with stirring the stirring wing at a maximum
peripheral speed of 3 m/s_in the polymerization apparatus 11.
Subsequently, the temperature was raised to 80°C, and the
polymerizable monomer was further reacted for 5 hours. After
terminating the polymerization reaction, the product was washed,
dried and classified to yield the toner. The average particle diameter
of the toner particles was 5.8 pm.

Comparative Example 1

The toner was produced in the same way as in Example 1,
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W113 MK-11" (supplied from Honda El ectronics Co.,
Ltd.) for 10 m nutes. The di spersion was neasured
w@giongotshe Mul tisizer 11 and using |soton || IPCT/JP2007/054748
(supplied from Beckman Coulter) as the solution for
" measurenent. The toner sanple di spersion was dropped
SRepbdhat UayonCEPA (eipslied fronh Sotekene (lay IRratladtsd was
2% 1n the neasurenment. In the present neasurenent
th it is inportant to make the concentration 8
éﬁ%?é&%%rns of neasurenent reproducibility. No error
IS produced in the particle diameter in this range.
Gomparsiee ixpmplei?ry (100 parts by weight) was
filtrated under reduced pressure, subsequently 100

parts Phe kGHerewaEpreGuR] B thesamddedytae i Bihinpdé Lpn
cake, and m xed at 12,000 rpmusing the TK node

homomi, xey ,for_10 i es 0ghl 0ok i d % by
RRBhES A S RS Pl e BphOsO S Y Glay
adjust pHto 2.8, and m xed at 12,000 rpmusing_the TK
Froadorchohwas xhanged to MEKGTIIP Qfigsam&hemica} iedustrinse
i on- exchange water (300 parts) was added to the
ftg)y.her resulting filtration cake, and mxed at 12,000
rpmusing the TK node honmom xer for 10 m nutes, and

hi s vva,ailr eatef%{go obtain a final filtration cake.
paga Vteﬁ?fﬁf‘qﬂ}’ filtration cake was dried using a
shield type dryer at 45C for 48 hours and sieved with

mesh HEke hen@pwnspyeduted tn e same whit asomelixpmgpde 1, -
particles. Hydrophobic silica (1.0 part) and

“%%@3 RSP (FatodNPANLGbHEd HbR RATtheln TagRtedet was

agents” were added to 100 parts of the resulting
toner pbase partjcles,.and pi.xed using Henschel m x .
ARG Gomeh o hARESH Iieefgheizae patr penteEnite
toner. Exanple 2 The toner was produced in the samne
(hayndsndme EKamppia syppdieckfont Kamintiee dmdustries Cohelitd.).
exchanged | ayered inorganic material (brand name:

@%&g?{@gﬁxgﬁpﬁe‘ladded was changed from3 parts to

In 1300 parts of ion exchange water, 100 parts by hydrotalcite
compound represented by the following formula A and 4 parts of an
anionic surfactant (Ngogen SC-A supplied from Daiichi Kogyo Seiyaku
Co., Ltd.) were placed and em.ulsiﬁed and dispersed using T.K.
homomixer MARKII2.5 (supplied from Pﬁmix). Subsequently, the
mixture was heated to 130°C and pressurized at 500 kg/cm? in PANDA
2K type which was operated for 30 minutes. Then, the mixture was
cooled and removed to yield a layered inorganic material A dispersion.
This was dried under reduced pressure to eliminate the water to yield

a layered inorganic material A.
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Exanpl e 3 The toner was produced in the sane way as in
Exanpl e 1, except that O aytonAPAwas changed to a

wo agpenesded norgani ¢ material nontnorillonite, (ELEYR2007/054748
HY supplied from Southern Clay Products)in which at
| east a part had been nodifi:ed with an ammoni um sal t
havi ngTheltpory stdsypredecgd dnphe Eaanpivaydasiire Exaneplevias
produced in the sane way as in Exanple 1, except that

%ﬁ%g’? TR iCIahtéd A@%u@ﬁ?&% t?@ma@rﬂgﬁxe‘fﬁscﬁgapﬂﬂhcft rPd

ts to 174 parts. e b toner Wwas produced
in the, sa y ag.in Exanple 1, .except that the
ﬁlﬁ%gﬁdg?%%%’ﬁ AWE%?%@%%I@%@I\@S changed from 3
parts to 4 parts. Exanple 6 The toner was produced in

Fhemsdad \Myo a4 T 01:(DICO:)D.15 eOcEHI20nat t he anount
of Cl ayton APAto be added was changed from 3 parts to

?logﬁgé%tb@ggﬁﬁ?&gg Preparati on of col orant dispersion
- rbon bla S
125

uppl i ed from Degussa: Printex 35)

arts A sgq(?r PB821 (supplied from Ajinonoto Fine
pisieranply ekpelyaster Fpbiticet at e (suppl i ed from

Wako Pure Chem cal Industries Ltd.) 356.2 parts were

di ssol Vestplithatic3eid (EPAY abldtisayhidedis ddid(FPAPhE ddvalent
fromlnmex) to prepare a col orant dispersion (l)-

L S e e CA AR
rel easi ng agent dispersion (1) (wax conponent A) .
redenyP rrapane ABPAPEY angamlyasyethydene{2gt)idy 2-bis(4-
KOH g, saponification degree: 80 ng KOH g) 30 parts,
Bpdroxydiphenyl)propane (BPA-EO) as aromatic diol, and ethylene
glycol (EG) as aliphatic diol were used in composition ratios shown in
Table 2, 0.3% by weight of tetrabutyl titanate as a polymeriz;eltion
catalyst was added to all monomers in a separable flask, and reacted
in the flask equipped with a thermometer, a stirring bar, a condenser
and a niti‘ogen introducing tube in an electric heating mantle heater
under nitrogen flow at atmospheric pressure.at 220°C for 15 hours,
and the pressure was sequentially reduced and the reaction was
continued at 10 mmHg. The reaction was followed up by a softening
point in accordance with ASTM E28-517, and the reaction was
terminated by stopping vacuum when the softening point became the
given temperature to yield a linear polyester resin A. The
composition and physical property values (property values) of the

synthesized resin are shown.
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ethyl acetate (supplied from Wako Pure Chem cal

I ndustries Ltd.) 270 parts were wet-pul verized using
waokdorasdiescom | | (supplied from | nmex) to preparBCEIP2007/054748

rel easi ng agent dispersion (l). -Preparation of

| ayered inorganic material éexchanged wi th organic

€able@n (shape -altering agent dispersion A) Cayton

APA. (suppl i ed from Sout hern CI ay Products) 30 parts

and acet pptTep—frourko Pure Chem cal

| nd P 91’ parts 34\/@_ pul verized using
Ut {g¥Ascomi | | (rﬁbll%] ied fromIgrex) |[to prepare a shape
-al {8r | TSt on| A ter (1) Polyester
r esi épmd o nhann Aznoa\ll xne oXxi de adduct ,

bi s pBEMAHEOet I‘[\rhell%] oxi de addlﬂcg afd a terephthalic

aci ¢ rrvativ 0 OOO 009, acid val ue ng

K @ e[rHM"/ AH .\ a 49 550C and

sof {enf M2 poi nt[‘Cbo) 350 bar t ant dispersion (1)
237 %‘HW@ID%D{ mgygg:pgenwg sp%r sion A 72 parts
rel gzrs T rontH=304parts and

hydiLa oxide finedBarti cles (R972

supprd from Aer05| 1) 17.B p@20€ wgre ni xed and

t horoughtyStirred until _pberng unitorm (this solution
was made the solution A). Meanwhile, 100 parts of a

cal ci um carbonate dispersion in which 40 parts of

cal cium carbonate particles had been di spersed in 60
parts of water and 200 parts of an aqueous sol ution of -
1% Ser ogen BSH (supplied from Daiich Kogyo Seiyaku
@Prepakchtibnanchnple dfafelcasihg wabat andreleddingegeusi ng

the TK Honodi sper F nodel (supplied fromPrimx) (this

alsp%tr'sf?)n was made the solution B). Furthernore, using

Purified carnauba wax No. 1 (supplied from_CERARICA NODA
Co., Ltd.) (105 parts), 45 parts of the polyester resin A and 280 parts by
0.5 mm zirconia beads in methyl ethyl ketone were placed in a bead
mill (DynoMill supplied from Shinmaru Enterprises), dispersed for 2
hours, subsequently removed from the mill, and a solid content was
adjusted to 20% by weight to yield a fine dispérsion of a releasing
agent.
-Preparation example of colorant dispersion-

A colorant C.I.PIGMENT RED 57:1 ; Symuler Brilliant Carmin
6B 285 (supplied from Dainippon Ink And Chemicals, Incorporated),
the resin and 0.5 mm zirconia beads in methyl ethyl ketone adjusted

the solid content to 35% to 50% were placed in the bead mill (DynoMill
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the TK Honmom xer Mark 2 F nodel ( supplied from
Primx), 345 parts of the solution B and 250 parts of
wo b@7aadest i on Anere stirred at 10, 000. rpm f or PCTIRRO0HES4748
to suspend the mi xture, and subsequently stirred at
roomtenperature at atnospheric pressure using a
s@@?u@tilfedsmt Y shiv Fritefmriseld, dapessadioreérboars,he
sol vent. Subsequently, hydrochloric acid was added to
r eV i r , e ' shed
PrR ey S B SRRl e Sh e iate
The average particle dianefer of the.toner was 6.2 nm
@m&ﬁ@ldetoggq%rté’pﬁﬁwhtdﬁ’ wveld asplprant %&Re@%ﬂr\/ent ) !
Amononer m xed solution in which 100 parts by wei ght
-Pfisdsianef Biy@red Tnpafiic Byateeiaght of

di -tertiarybutyl - peroxi de had been m xed uniformy was

conti usl yi;added i.n ] [N} 3

conpr P Figraa dppeRati® el b RubBh PR SIRALE,
devi ce and a cooling device, and kept for, 30 m.nute
(@laytonedBArswppiied: famePantherndylay Brodusts) i Wﬂ&gh 8k i‘?ﬁst
wi t hout solvent. The resulting resin wthout solvent

DB8rPh AR HREH rAH ARIAON tHPL leabbriairyarhBbrind shk hwiight
aver-age nol ecul ar wei ght Mwv of 4,800. (Preparation of

resin enul sified dispers] | i I [ |
bt TN 315 GoBPER oD B Bl HEE oy eRe, tld
distilled water and one part by weight of the aniqnic
e d wfitle 0.5 brardrevaia bends dobesd mild (BynpMilksuppled.
Dai i chi Kogyo Seiyaku Co., Ltd.) were placed, stirred
Hgﬁ; §hﬁ§rﬁh¥&%n@g&'f§&%am@m§éd/f@ ADBAYEsubseqdently

sol u

tion conposed o parts by wei ght of styrene, 25

parts weight .of butyl acrylate and 0. 05 Y,
Sareed Boturte it Bar- e e RpF dtpon P L2 200 by
yield a nmonomer enul sified di spersion. Subsequently,
whightpoedsld e disgmirsiemof thealayeved inorgsinieqatspad. wi t h
a stirrer, a pressure indicator, a thernoneter and a

_gfrgg%d#ﬁ% o}%ﬁlg%ges by wei ght of distilled water was

i nSide t her eof

The above colorant dispersion, polyester resin and methyl ethyl
ketone were mixed using Homodisper (supplied from Primix), and the
solid content was adjusted to 50% to make an oil phase.

The above oil phase (600 parts), 100 parts of the releasing
agent dispersion, 15 parts of the layered inorganic material dispersion,
57.5 parts of methyl ethyl ketone, 29.0 parts of isopropyl alcohol as a
phase inversion accelerator and 25.8 parts of an aqueous solution of
ammonia were placed in a cylindrical vessel and stirred thoroughly.
Subsequently, 230 parts of water is added, and a liquid temperature

was made 30°C, and then the phase inversion emulsification was

91



was replaced with nitrogen, then the tenperature was
rai sed to 80C, 5% by wei ght of the above nononer
wepwraddese£d di spersion was added to the pressuPEr/JP2007/054748
resi stant reaction vessel, further 1 part by weight of
anaqueous sol ution of 2% by:wei ght potassium
efcuhé@be dviyspiagddtiphiieraftwater withf simming A petipdleral
pol ymeri zation at 80C. After the conpletion of the
i nit.lal ' i©08,  t.he d '
elbeibBas BRAY BRI £ 2 mlss ASED BRI A% SALERE 1900
and 4 parts of 2% by wei ght pofassium persul fate mefé
muveigsothe raakionr was sadueasand 400 pagts ok weker waggdded.
tenperature to yield a styrene based resin enul sified
sol ut iTeVithe salwstiwas elidhinaesdbyafistilationamider salvcdd
concentration of 40% The resulting resin enulsified

di spersion had, a hi [ ' .an rate
EeaBE B Ashe o REM TR RS R GO Mg Aton
separating the resin by centrifuging the resin
Swhdesivensly, direpultingmweiaksmary redigperiednim wataraan
wei ghts, the wei ght average nol ecul ar wei ght Mv was

RRGRRE oA b€ 1NN I8cdtbahlore il weakdlibd wagil$H,dIele

ing a continuous kneader (brand name- KRC kneader

uppli.ed.from Kyri o Lid. 100, pants_hy, wei gk
FBEIER hetBraio ol dad Subpab SRR SRS Hifh Bater
the resin enulsified di spersion were continuously
wis paromthadale fil tvasione fihecuebgake abtaigedtind his wiost was
tenperature of 215C to yield an evaporation dehydrated
lﬁvﬁﬁﬁﬁ%@éﬂ&j Uilssiffe ki 4 BEs WRIvE by SRk elssign® dd¥iserio

ess. The content of the residual nononer in the

resul ting evaporation dehydrated kneaded product S
@efcﬁmﬁew%ré}ﬁ%ﬁwﬁﬁ td%io f‘pa?’%%?np?fetﬁﬁla g (e of
kneaded product was roughly pulverized using a hamrer
6Bl km sandah eerigaeirgulnriityessi @.8G8using a jet nmll to
yield a styrene acrylresin (l). The mani pul ati on was

' RAE MY AovetoRs TR sHow9ePAblehat
%§%§@§?g?h%P¥éﬁﬁm anple 7 mag ghanged Foothé'styrene
acryl resin (l). Exanple 9 NagPgq 4 (5 parts by mass)
Wklei ht r oduced i n 500 parts by nass,

Volume Number Particle Average SF1
average average - size circularity
particle particle distribution
. diameter diameter
Example 1 5.1 4.9 1.04 0.947 151
Example 2 4.6 4.3 1.07 0.958 128
Example 3 5.5 5.0 1.10 0.953 133
Example 4 5.8 5.2 1.12 0.950 138
Example 5 5.2 4.8 1.08 0.938 158
Example 6 59 5.2 1.13 0.927 195
Example 7 6.2 5.0 1.24 0.958 128
Example 8 5.7 4.7 1.21 0.964 131
Example 9 5.8 4.4 1.32 0.961 130
Comparative
Example 1 6.8 5.6 1.21 0.962 110
Comparative
Example 2 4.8 4.3 1.12 0.958 128
Comparative
Example 3 5.8 4.4 1.32 0.981 128
Comparative .
Example 4 5.4 4.7 1.15 < 0.982 112
Comparative \
Example 5 6.5 5.1 1.28 0.978 124
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whi ch was then heated at 60C, and subsequently stirred
using a Cearm x high speed stirrer

wor@cheieque, peri

pher al

speed 22 m's).

(supplied from
An aqueptBJIP2007/054748

solution in which 2 parts by mass of CaC had been
di ssolved in 15 parts by nmass of the ion-exchange
wat er was qui ckly added thereto to yield a water-based
medi um cont ai ni ng Ca3(PO4) 2. Pol yneri zabl e nmononer

'?réaﬁs'j_rg %2:@(100 ra

. parts by mass n-Butyl acrylate 20 parts by
%mﬁ%d pi gnent blue 15-3 7.5 parts by nass

Charge controlli

nQleafi@pprdpeeppl i ed f

I OfixDig @aperty

Chemi cal ||nihitsd1r]
sat ur at ed |pol yeg

i esl,dood. )
t eshdptpar

1bopao thdeys
ts by nmass

Taislew Rahperatues |
acid value 10

Hot
n offset

K@@ pleped
e ExemnplagX

7Eampl 4
S&athelert d aB Pr
alsoerledt eri & s

r éxpwpleife mat er
uBiREP

ZE?aI-nRE RS
D %we % al
a]ﬂm evrei zalh] e

OIfEr.. conmposi t

[ - azsed rﬁadi

(44
i i

k mol €
(X 1
rt 8 by

i n& he

cul aB wei

wer eBheat

pol §neri
di
ni tiator

mnﬁ!ﬁr C

i on Was i
um \uh

rum e ot he

mas8 d a
oducBs) 1
i al sBwer ¢

hyl v

i ch

ght 7B500)
rmc PBeak t
yt on BPA(su
5 parBs by
ed atB60C,
di ss8l ved

al erofditril
was  at d_ed t
onpo i on.
nt rogfu%'ed [
was psgibseq

zabl eBnonom

Rel easifig agent
bnper atBre in |
opl i ed Brom
massMeafwhi | e,
5ti rred®and

br di sper sed

g
s as a ©
nereto Po pr epé
The pohynmeri za
nto the

hently ftirred

A
DSC,A
A

t he
A
B
A
A

\r e

bl &,
at ¢

t he-
ue,A
t he
d A
and
C

en af nosphere for 15
eed gtirrer (swpplie

22 nis).| to generat:¢
NONRIE.CONPOSI INBN i N
neshpsatiAf [ er dijspersion,|the stirrel
t xa6:@M®S| tin (WasN.E.nt rioducelEi n an appar Bt us f or

m nut es usi ng
]l from ft echni g
> particles of
t he waner - bass
was st opped,

ér%lm

Qm %@J ni trog
%iﬁﬁasehi gh SE
R&Juh RS | Speed

Palx%iBId Zabl & Ny

ol ynerization conprising a full zone stirring wng
sKppnable o e¥al8Athko Pantec). The pol yneri zabl e
nononer was reacted at 60C under nitrogen
From these results, it is found that the toners in Examples are

excellent in cleaning property from an initial phase to over a long term.
The. toner of Comparative Example 1 caused cleaning defect in the
initial phase, and could not be evaluated over a long term.

(Evaluation ﬁethods and Evaluation results of toners)

Concerning the toners obtained, the volume average particle
diameter Dv, the number average particle diameter Dn, the particle
size distribution Dv/Dn, the average circularity, the shape figure SF1
and the cleaning property were measured as follows. Dv and Dn were

measured using the particle size analyzer, Multisizer III (supplied

from Beckman Coulter) at an aperture diameter of 100 pm. Dv/Dn
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at nosphere for 5 hours with stirring the stirring w ng

at a maxi num peri pheral speed of 3 mis in the
w@oloymesob£at i on apparatus 11. Subsequently, thBCT/JP2007/054748

tenperature was raised to 80C, and the polynerizable

nmononmer was further reacted:for 5 hours. After

w&s ghlalated firba 10 shmAihedireoudts.eact i on, the product
was washed, dried and classified to yield the toner.

ne g@rﬁx%ep%gsﬁhggl!ég Ve&g& ﬁ%v&é}iﬁeﬁeft?égﬁr?ﬁ%tdﬁlﬁﬁer

(% roduced in the sane way in Exanple 1, except t hat
Py 3h0Asnpalisd fren szw ouesasad Eoninaasyyng Be was
not added. Conparative Exanple 2 The toner was

WiPsuEe oy, bd tharenlgyisasas petoanpdeudingeheanialybiat
the anount of C ayton APA(supplied from Southern C ay

duct
vt fURTR R QO RER B G Pkt FELARARGR00-10).
roduced in the sanme way as in Exa except
§ prificr (oA B AD SUB YL o8 106 by Sociehé ok ths ayrPeoRic:
was changed to non-exchanged | ayered.inorganic

('Mﬁ'bbﬁheﬂ@@ﬁﬁﬁﬁhfé o4l RebBémHC- Aa@‘,ﬁppli@ﬂlﬁ?(blﬁ Bajichi ed
from Kuni m ne Industries Co., Ltd Conpar ati ve

@ﬂ'@bswﬂ%98pﬁr0t&p>a%5§&%gggﬁ zgagfgﬁegggg@%%geom

following formula A and 4 parts of an anionic .
slas$,aldteand. L(New §éng 8Ceack toptt wasfadsiedmand shixekawjas a

Sei yaku Co., Ltd.) were placed and enul sified and

'1&%@ auﬁhHQSOTnﬁJ of RIS RN MK dr2was Geldea! | Ethe

rom rlnlx Subsequently, the mxture was heated to

RO RAE reé?oi‘{{ e Rt iAG(06, U IRBRONE AUSHRhDy dovice

was cooled and renoved to y|eId a | ayered inorganic
(wapeticd| frémdidspda HlectrodiissCoqad.tdrifed Sundentesedibsug the
pressure to elimnate the water to yield

FPIA-2100, the toner shape and its distribution were measured in the
dispersion until obtaining the concentration of 5,000 particles/pL to
15,000 pérticles/uL. In the present measurement method, it is
important that the concentration of the dispersion is 5,000 particles/pL
to 15,000 particles/uL in terms of measurement reproducibility of the
average circularity. In order to obtain the above concentration of the
dispersion, it is necessary to change the condition of the dispersion, i.e.,
the amounts of the surfactant and the toner to be added. The amount
of the surfactant to be required varies depending on the hydrophobicity

of the toner as is the case with the measurement of the toner particle

diameter. When the amount of the surfactant is large, noises due to
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a layered inorganic material A The toner was produced

in the sane way as in Exanple 1, except that C ayton
WARA7(ewppl i ed from Sout hern C ay Product was PCEHIRPEG/(54748

o the layered inorganic material A. Fornula A: Mo.yA

1 0.3(0H)2(CX)o0.i5 0.57H20 Conparative Exanple 5

foayd basirs FRheplieissdmplll Yies déspersivinrbecberasimshéficient

acid (TPA) and isophthalic acid (IPA) as bival ent

[

ﬁ&rélr %é)%ﬁeny %cqragt g%é%&é@%@ ﬁfﬁ%@%‘tﬁ’ﬁcr%n%hb il amount

polyoxyethylene 2.4)-2,2-bi s(

ok diechoper hdeyaddadoparies ésp%p@ag B the paticle %ﬁaéliletea%d

et hyl ene glycol (EG as aliphatic diol were used in

LotROshdd oNtHeaimadl sdanle diarhabie tRe snthlBYmnuntaifght

of tetrabutyl titanate as a pol ynerization catal yst

fl\ﬂé%g{alg %S&Hfrfq.g thBEoggé I%f [ ‘i‘axslg%?ﬁéﬁﬂllg d%u?l%lfer @HQ large

stlrrln% bar, a condenser and a nitrogen |ntr08u0|n
amoanit of she dpret 15 xeqvared.ngWhem the tengrdiar 1ameters
nitrogen flow at atnospheric pressure. at 2200C for 15

BRUB fum 30 RS bR BEEHED. MastoSBEULHS i1 tohoreitusenmird
the reaction was continued at 10 mrHg. The reaction

Hib et Boat Bao iR Sl PRl L TG o

st oppi ng vacuum when t he softeni ng point becane the
45,000 paaipdesiplire to yield a linear polyester resin A -
The conposition and physical property val ues (property

val Ue5$FQfW£§‘§1e%)éﬁ§rQ&%‘s4’8Hoﬁr§S| A fedred gvaieing @b @8ner, 100
Pr epar at| on exanpl e of releasing agent and rel easing

2 BB PAFCiR A CAERY 0 \AET A5 CORGIANPL ) as

parts of the pol yester resin Aand 280 parts by 0.5 nmm
atcetenitingeakdage of Bet KelV usimgl ak ltonbigie resqdiitiondnpashiae
bead m |l (DynoMII| supplied from Shi nmaru

FI SO0 (AR Rl S AR, SUBBLET P s
calculated using an image analyzer Luzex AP (supplied from Nicole)
and.the software for image processing. -

The cleaning property was measured as follows. At the initial
phase and after printing 1,000 sheets and 100,000 sheets, the toner
left on the photoconductor passed through the cleaning step was
transferred onto white paper using a Scotch tape (supplied from
Sumitomo 3M Ltd.), and measured using a Macbeth reflection
densitometer RD514 type. As a result, those showing the difference of

0.01 or less from a blank were determined as good "B", and those

showing the difference of more than 0.01 were determined as bad "D".
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adjusted to 20% by weight to yield a fine dispersion

of a releasing agent. -Preparation exanple of col orant
wale@paossoHn- A colorant C. 1. PIGVENT RED 5T-1 ; PCH/am0€r054748

Brilliant Carmn 6B 285 (supplied from Dai ni ppon I nk

And Chem cal s, Incorporated), the resin and 0.5 mm

zi r conf'ige figbdis proparey by thettbiybr Wekaneasuljedsdefblloves. In a
solid content to 35%to 50% were placed in the bead

o . L . . ’
Bradacied a0iihs GERAILE S B ol NOB Ao ThabPEd WP 2 elt
mll, and the solid content was adjusted to 20% by
heating ixing deviceshosim kil Gdils phe saBie evaluabonsvah of

| ayered inorganic material - Alayered inorganic

P&FSFhad. NMAraerddbseahéeof fife Bélttveds 100 um of polyimide, an
(d ayt onAPAsupplied from Southern Cay Products) in

~which at | east .a part had.keen Efiedwith
itee o SHREIBR ot TATRR T RECA iy af offset
di spersed in 135 parts of nethyl ethyl ketone, and
ptexeationi kayen o8 tiwe stinfacenvas erlyEéaEhQrﬁPqng roller was
(DynoM | I supplied from Shi nmaru Enterprises),

SisaR@msPani, o netARW Sylisddisein préds/rolRiar s SUDmitha
mll, and the solid content was adjusted to 20% by

ight t ield.a di.spersion.of .the | ayered | '
e Epres oF onfi R 1SR Tpv SO A OFYE BfsspaiRE U
col orant dispersion, polyester resin and nethyl . et hyl
REAdmubewe sidiconxad bes imgosaothi dksessr was Gppini.edi heatimg roller
Primx), and the solid content was adjusted to 50%to

%gealﬁfhiﬁidm%ﬁea tHiRRNBBOYE2 Qhin PRASEE9E: pAddstte was 1

parts of the releasing agent dispersion, 15 parts
oép%&g | ayered i norganic material dispersion, 57.5
P %f methyl ethyl ketone, 29.0 parts of isopropyl
al cohol as a phase inversion accel erator and 25.8
Qaitbsiadbr enahumpténg each iproperty drecamiobioavsver e pl aced in
a cylindrical vessel and stirred thoroughly.

ﬁg gtﬁi?(gxy%eg#dyert 39 19@%&%4531\9@}@ (fives @8 edal@tford)

_ _ erature was e 30C, and then the phase
part s & ot 501 B 1957 ipdpPerieF A 308 0%, p:
140°C to 150°C, and E: 150°C or above.
(2) Hot offset property (five scale evaluation)

A: 201°C or above, B: 200°C to 191°C, C: 190°C to 181°C, D:
180°C to 171°C and E: 170°C or below.
Degree (fixing lower limit temperature) and hot offset temperature
(hot offset resistance temperature) were obtained. The fixing lower
limit temperature of the conventional toner fixed at low temperature is
about 140°C to 150°C. The conditions for evaluating the fixing at low

temperature were set to a line speed of 120 mm/sec to 150 mm/sec for
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velocity at that tinme was 1.2 m's. After continuing
the stirring for 30 mnutes, the rotation was reduced,
wa@pe74@@6parts of water was added. Then, the sPCTEr07/054748
was elimnated by distillation under reduced pressure,
and washing wwth water was perfornmed by filtration.
Buyhacfudinid, the aurfmel fresguresl t KK gliem?raadl 3 mep yedth of 3
mater an aqueous solution of 1 N hydrochloric acid
f SRR
and sﬂ%se%ggﬁ§#uﬂrﬁg(a%@ﬁaﬂhéﬂﬁk %gt%r mast%§$§%$ﬁ%the
by filtration. The wet cake obt [
Iige sheed sadpanay iepdmg Waéo%g}m es, é%fss‘fll 9@3 Sé’ﬁPwas
classifying devise to yield toner particles having the
A0 Kifent?/ £hd ¢ke pap widkk wheadBt @mof 6.5 nm and an
average circularity of 0.978. Results of the
eval uations of the above toners are shown in Table 1
Tabl e 1Table 1 (continued) N E- unable to eval uate
Fromthese results, it is found that the toners in
Exanpl es are excellent in cleaning property from an
initial phase to over a long term The. toner of
Conparative Exanple 1 caused cleaning defect in the
initial phase, and could not be eval uated over 'a | ong
term (Evaluation nethods and Eval uation results of
toners) Concerning the toners obtained, the vol une
average particle dianeter Dv, the nunber average
particle dianmeter Dn, the particle size distribution-
Dv/ Dn, the average circularity, the shape figure SFI \
and the cleaning property were neasured as follows. Dv
and Dn were neasured using the particle size analyzer,
Multisizer 11l (supplied fromBeckman Qoulter) at an
aperture dianeter of 100 nm Dv/Dnwas cal cul ated from
the obtained results. In the present invention, a flow
type particle inmage anal yzer (FPIA-2100 supplied from
Sysnex) was used for neasuring the ultrafine toner,
and the analysis was perfornmed using the analysis
software (FPI A-2100 Dat aProcessi ng Program for FPI A
version 00-10). Specifically, 0.1 nL to 0.5 nL of 10%
by wei ght of the surfactant
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(al kyl benzene sul fonate salt, Neogen SC-A- supplied

fromDaiichi Kogyo Seiyaku Co., Ltd.) was added to a
wao®miseheaker made from glass, then 0.1 g to BCBIRRO@H054748

each toner was added and m xed using a m crospatul a,

and 80 nL of ion-exchange water was added. The

resul ting dispersion wasCcpagaamed using the Utrasonic

di spersi ng device (supplied from Honda El ectronics

Co., Ltd.) for 3 mputes. ' - ol
1t oner hs‘i?é’)ﬁg pé'ﬁgaﬁnasﬂ% RIEES u’# gﬁa}\/z\)gregﬁ{rlr@é%ﬁgg & (gr;ﬂsip ﬁg =
di spersion until obtaining the concentration of 5,000
opar moobeEr PhasecconEprismeHatonet exnpagitionaRKEr g onekt
measurenent nethod, it is inportant that the

cEROS G b reAnRbr 1he WhEdehsdednmiedibmAdtpardlatd,es/ L
to 15,000 particles/ nL in terns of neasurenent

reproduci bility of the average,cCi- ol r
los Shn toner Hpbon DGHeeReraTIainpt fiogstod 878] 88A the
It is necessary to change the condition of the
tahepesmpositian and/or tbe dopencemppsitinn praqursenhas algyered
the toner to be added. The anobunt of the surfactant to
iﬂﬁré&ﬁﬂb‘ ik £ VAT ST h HAPANTHARE aQFhrk RE it aRIobhs iih)thef
the'toner as 1s the case with the nmeasurenent of the
toner, particle dia r.,.Wien the anpunt, of the.
layipyedcingrganie m&?@ré”;gf s been &Efgﬂ?%?%‘g%hb SEgAnicipms |
is small, the dispersion becones insufficient because
the surfactant can not wet the toner sufficiently. The
anount of the toner to be added varies dependi hg on

he pai] | ANBY B ishOrdig aGRG SHhulléityin@edi oil phase
éﬁarti %Ed%rg‘?w%@?g BiruishBrdifig S Onul NI ofl

required. In the case of the |large particle dianeter
CORRDTiSiNgL0RAB GATRI 97 APGIRG: 2 FTere P AT IO RO O 2

toner particle dianmeters are 3 mfmmto 7 nm by addi ng
RoRofiel @HAsE, ih afwitee-Hazedrmediuhdo@ranupesi bl e to
adj ust the dispersion concentration to 5,000

Lidigligg/ réi ' . nd said
TREAR AR ollpy sz A9 hlariey BEO, 9D 100, and
or nore toner particles were observed under tt&%I 1 d
topanicompestion aad/a e togey SPIMRASIIIPD PTECYLSOT 1&S fy aypre
ul trahi gh resol ution machi ne FE-SEM S-5200 (suppli ed
iinb@FA ictaa firial th Whidubs dspstnt byrt @hntewayeaions iat dob

usi ng an i mage anal yzer Luzex AP (supplied .from

lgkfg%(f }norganic material has been exchanged with organic io;_1.

3. The toner according to claim 1 or 2, wherein said exchanged
layered inorganic material is a layered inorganic material in which at
least a part of interlayer ions in the layered inorganic material has

been exchanged with organic cations.

4. The toner according to any one of claims 1 to 3, wherein said
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and the software for image processing. The cl eaning
property was neasured as follows. At the initial phase
wanw7aéicesr printing 1,000 sheets and 100, 000 SPERIR007/054748
the toner left on the photoconductor passed through
the cleaning step was transferred onto white paper
oDl Gs pr&gatecby apail pupge wddch Lo & solutionmmd2dt 4t d. ) ,
and measured using a Macbeth refl ection densitoneter
D514 .t ype. r [t . i i .ff -
BGr 8F TR oAt spihRS RS AU SRRl (BEARERon
"B", and those showi ng the difference of nore than
PreQurywy opTising Addndingorasin pndfprea Pinding yasyp Srequser
the toner was neasured as follows. In a renodel ed
HBCHEAE digsblvdd shdleadibpm@ea. Neo 450 equi pped with a
belt heating fixing device shown in FIG 1, the sane
eval uati on was perforned. Abase substance of the belt
was 100 nm of polyimde, an internediate elastic |ayer
was 100 mm of silicon rubber, an offset prevention
b.ayer The toresacdoadingwesans ommaficlams 1ithdl, frheuegn the
roller was a silicon foam a netallic cylinder of a
P resinSotaned i ¥hidtohel RbakaiRsatdbabiwo thges of
offse% prevention | ayer of the press roller was PFA
tube + silicon rubber whose thickness was 2 mm a
PRGCF St er was aluniniumwith a thickness of 2 mm
and a surface pressure was 1 x 105 Pa. Criteria. for
eval uati ng each property are as follows (1) Fixing
property at |ow tenperature (five scale evaluation) A
é.ower TheRonéfec diﬂé@@ah? ohdQYf cléimd 336 5, whéen alfirst
40C to 158C, and E: 150C or above. (2) Hot offset
g,ro erty (five scale evﬁﬁat i.on) A: 201C or ,above, B:

g gegigm eonteinagse g Besipgly AN PACOER E:
170C or below. Degree (fixing lower limt tenperature)
polgebialr dkcdsten. t enperature (hot of fset resistance
tenperature) were obtained. The fixing lower limt
tenperature of the conventional toner fixed at |ow
tenperature is about 140C to 150C. The conditions for

eval uating the fixing at |ow . .
7. The %oner accordir(i:’g to any one of claims 1 to 6, wherein the

first binding resin is a polyester resin.

8. The toner according to any one of claims 1 to 7, wherein said

polyester resin is an unmodified polyester resin.

9. The toner according to any one of claims 1 to 8, wherein said

binding resin precursor is a modified polyester based resin.

10. The toner according to any one of claims 1 to 9, obtained by
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tenperature were set to a |line speed of 120 misec to
150 nmm sec forpaper feeding, the surface pressure of
wa2a7Kefeb£nm? and a nip width of 3 mm In the chPe™ir20@1054748
for evaluating the high tenperature offset, the |ine
speed for paper feeding was 50 nm sec, the surface
@%EH Br WaSp ARt hi teubt3ad firet indingdebinjaaid binding
d%%1 A§N% 1. Atgﬁgr prepared by dispersing and/ or
enul sifying an oil ase or RS risid
e e i AT T S L
precursor in a water-based nediun1t%ygranula3§*
redirprecutdos, 4 colrahbsa seleavimeagend ardpad exchmasdgos
to 0.970, and the toner conposition and/or the toner
&P neSi SQinMAs oAz draY 8B nitNerogslinkinghadioxl
kﬁﬁﬁggﬁ%éfégﬁﬂ east a Sart cﬁgi nterlayer ions in the
| ayer.ed jnorganic erj.al has been_exct '
cBgenE tho Rl aa0T AT SHE/ SIS UL By of S arer g bR nd
emul sifying an oil phase conprising toner conposition
ré@mndiiig thd ssleent froposi tésultipg edspesstomr a nononer
phase, in a water-based nediumto granul ate, wherein
the toner has an average circularity of 0.925 to
0.970, and said toner conposition and/or the toner
conposi tion precursor has a | ayered ino (e -er | al
lin whilde peF sssrding AP Eng oG SEARMpS T IORY WREFHE 4
| ayered inorganic nmaterial has been exchanged w th
rafigdDiviDind bf adwolihe dverage particts diprmeter] @)hte sopumber:
wherei n said exchanged | ayered inorganic material is a
layered. 1ngraani h & 1100 1811 80 Ald heasdularibpid 0950
aWﬁ¥%$ﬁ ?%ﬁg?gﬁgh%ﬁg?ggb?giered inorganic naterial has

been exchanged w th organjc ions...4. The tone
cades it Hhe t@eérﬁpn@hlés%%og/‘r £ %@5/010{%1 re LONGT gy ticles.
saidtoner is prepared by an oil phase which is a-
sol ution and/or a dispersion in which the toner
conmposition and/ or the toner conposition precursor

onpri.si g _a_hi ndi S| / I ¢l k&in the
P couri fyde 4B e B30 g0Y of Pty L84 18, FBeLBin
toner according to any one of C?i{ﬂf 1l to.4, mhereup. d
lafrerdd indirggnicoaiateriahesshangad v & GHEATIE AR & ftgene
| east two types of binding resins. 6. The toner
ACEO5% RU10% @y sohne cohtetainthelsdlatdn mhdispersiant i r st

described above.

13. The toner accbrding to any one of claims 1 to 12, wherein the
ratio of the volume average particle diameter (Dv) to the number

average particle diameter (Dn) in the toner is 1.20 or less.

14. The toner according to any one of claims 1 to 13, wherein the

particles of 2 pm or less in the toner is 1% by number to 20% by
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bi nding resin contained in said binding resinis a
resin having a polyester skeleton. . 7. The toner
w@ewoneienyg to any one of clains 1 to 6, wherei PCT/iR2007/054748

first binding resin is a polyester resin. 8 The toner

according to any one of clains 1 to 7, wherein said
y&ster resin is an unnodified polyester resin. 9.

The toner according to any one of clains 1 to 8,

wherein said binding resin precursor is a nodified

pol yester based resin. 10. The toner according to any

one of claims 1t 9, obtained bydissolving or ]

16 speMientpnar dceortingdodryi ere obeladgmsgl F%gfln?vh@a?lal a

bi ndi ng resin precursor, a conpound extended or

cBﬁF’ectﬂJ ANKBHLyMstdy ANl chinpdinat cehtdinpldawaidbinding resin
colorant, a'rel easi ng agent and sai d exchanged | ayered

.narganic . ri i n_an.oygani c sol vent, crosslinking
1&#@?%@Y§%Fgﬁﬁ§ﬂ&3bﬁ%ﬁgavﬂgﬁ n or the dispersionin a
wat er - based nedi um and renoving the solvent froma
resulting dispersion. 11. The toner according to any
one of clainms 1 to 10, wherein a ratio (Dv/Dn) of a

P! uneﬂ?evﬁfrﬁag'garo‘&@fdiin%] % Qi}?%ﬁ(;é 8F claPMis 1 @0 A5NWHREIn a

average particle dianmeter iIs 1.00 to 1.30'and a

circularity is_0.950 or. SS | he.toneg c riese: 20%
e eBboneraenmalecuaRareighf of eraF Spa Bl fraGRRR o S
according to any one of clains 1 to 11, wherein the
palyested resior ganponaemit 11,800z 300QYEd with the organie
ion is contained at 0.05%to 10%in a solid content in

the solution or dispersion described above. 13. The
toner according to any one of clainms 1 to 12, wherein

the ratio of the volune average p Ltich% %k?nﬁ%frﬂiDv)
16 t hellhribenar 26FeF e a7 RY OPE Cd RSl 1P Oy W ERR 21
toner is 1.20 or less. 14. The toner according to an)‘[H
£018 vallus bakanl firsthibdingesiaiin 16K thgigh $0 0.0 (KR

or less in the toner is 1% by nunber to 20% bynunber.

15, \The toner according to any one of clains 1 to 14,

’%ﬁég)ei n a content of a polyester resin conponent

contained in said binding resin is 50% by weight to
100% by wei ght

18. The toner according to any one of claims 1 to 17, wherein a

glass transition point of said first binding resin is 35°C to 65°C.

19. The toner according to any one of claims 1 to 18, wherein said
binding resin precursor has a site capable of reacting with a compound
having an active hydrogen group and the weight average molecular

weight of a polymer of said binding resin precursor is 3,000 to 20,000.

20. The toner according to any one of claims 1 to 19, wherein the
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16 The toner according to any one of clainms 1 to 15,
wherein a wei ght average nol ecul ar wei ght of a THF
waetoahbwes racti on of said pol yester resin conpRCEIM2007%054748
1,000 to 30,000. 17. The toner according to any one of
claims 1 to 16, wherein an:acid value of said first
agicmmg JrakRohsr 1s 0.5 HOBIHMEIY) 10460 (KQKGHehD! g) .

8. The toner according to any one of clainms 1 to 17,
wherein a glass transition point of said first binding
resin is 350C to 650C. 19. The toner according to any
one of clainms 1 to 18, wherein said binding resin
ot eculhertonas aacaidieg tapal] aneef elaymwsi 24 Frhegein the
conpound havi ng an active hydrogen group and the

[ . FEY: i g0tC @b 7®@°@ol yner of said
%ﬁﬁ%ﬁﬁgﬁgﬁg&ﬁﬁ%ﬁh?ﬁ@& 000 to 20, 000. 20. The
_toner according to any one of clains 1 to 19, wherein
t heacid value of the toner is 0.5 (KOH ng/g) to 40.0
(KOH ng/g). 21. The toner according to any_one of,
99, ai MThk om0 aceteting otany epeastclaimsst t9 éih, VPereingthe
the toner is 40C to 70C. 22. The toner according to
|.al o8- ; jd3 the toner is used
tﬁggrgpﬁﬁgig%ﬁ%gﬁgﬁ%ngg3§%g6§$§h§% Avessel with a
toner, wherein the vessel has the toner according to
any one of clainms 1 to 22. 24. Adevel oper, wherein the
devel oper contains the toner according to any one of
ad_ai e\ fedsel 23tR A tofer whemihdibei vapsebbas dbeisonether ei n-
an image is fornmed using the devel oper according to
cl ai . C pdge havi ng a devel opi ng
%ﬁ??ﬁéééoéﬁgf%@génggéfﬁgh%%%ber , Wherein the
devel opi ng unit has the devel oper according to claim
24. 27. An image form ng nethod, wherein an inage is
formed using the devel oper according to claim?24.28.
Aret hotl dbeslopendukérgn tthoeteveldyeraiomtaimsoitie {onese
and/ or a nmonomer phase containing a toner conposition
and/ or the toner i % precursor having a
3erdngad iy B5% ot ERRR 1 1093

norgani ¢ nateri al

25. An image forming apparatus, wherein an image is formed

using the developer according to claim 24.

26. A process cartridge having a developing unit and an image
bearing member , wherein the developing unit has the developer

according to claim 24.

217. An image forming method, wherein an image is formed using
the developer according to claim 24.
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wherein at |least a part of interlayer ions in the

| ayered i norganic material has been exchanged with
wo@e@andwed ons i s di spersed and/ or emnul sified i PICEHIP2007/054748

wat er - based nedi umto granul ate to have an average

circularity of 0.925 to 0.970. 29. The nethod for

produci ng the toner according to claim28, wherein

powder having the average circularity of 0.925 to

970 j s taioned by di ' -di i I t
% i ndt Ty PaS Ot dhBRasH: dphleit! G pLo Fnd 23
conpound extended or crosslinked with the binding '
mesomep pdase sontainivgadioast compositaen prG/Agde toxgy ¢ he
exchanged | ayered inorganic material in an organic

SR pRNion Preesrdonki Mgriagd exciigddiaperddncrgauic omtorial
the dispersion in a waterbased nedium and renoving

| based medi u emvin
HBIEER o drash DRBET AT RE VaRd S BL bt iEd 2t Bfnisy

or 29, wherein the toner conposition contains at |east
materiglpkss been kachangkhyitlesrganic3gns Thelspersshangior
produci ng the toner according to claim 29, wherein the

e%hﬁ%‘iﬁ@& RA NG aE&ShAsd el todsiehdl8sd to hevé ahesietage
avi.-ng a pol yester skeleton. 32. The nethod for

proquci n h ner..according to claim30, wherein the
@r firlﬁyg’albnfgzég%ﬁr?ﬁs a pol yester resin.

29. The method for producing the toner according to claim 28,

~ wherein powder having the average circularity of 0.925 to 0.970 is
obtained by dissolving or dispersing at least a binding resin, a
precursor of the binding resin, a compound extended or crosslinked
with the binding resin precursor, a colorant, a releasing agent and the
exchanged layered inorganic material in an organic solvent,
crosslinking and/or extending the solution or the dispersion in a water-

based medium, and removing the solvent from a resulting dispersion.

30. The method for producing the toner according to claim 28 or 29,
wherein the toner composition contains at least two types of the

binding resins.

31. The method for producing the toner according to claim 29,
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wherein the first binding resin in the binding resin is a resin having a

polyester skeleton.

32. The method for producing the toner according to claim 30,

wherein the first binding resin is a polyester resin.
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