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DESCRI PTI ON  TONER AND PRCDUCTI ON METHOD THERECF

| MAGE FORM NG APPARATUS AND | MAGE FORM NG METHOD, AND
PROCESS CARTRI DGE 5 Technical Field The present
invention relates to a toner used for inmage formng
according to el ectrostESCRDPYION process such as for
copiers, facsimles, printers, and the production

t hod fa, i i '
met ho PU}@E%ANEOP%DW?IBQ{I{%@%IHWBV? 1;%?129

the toner, an image formng ne t her eof,

pro e o B ' f | Ng

or ol SEECHRE R R AT L R L ool B i e BPlldave
conprises charging a surface of an hot oconduct or

whi 6h i s a MBSO mAdeDCRRG SES GrBARHD G

el ectric discharge; exposing the charged surface of
the photoconductor to forma |latent electrostatic

i mge; developing the latent electrostatic imge

TRhEBE, Pie;L e surface of the latent 20 inmage carrier
into a visible imge by supplying a toner to the

| atent,.el ectrostatic i e; transferring the taner .

| ge TOIF $HE o2 1een G Ty Kl 4 Goondidr dhto g hamage
surface of a recording nmedium fixing the toner inmage
forming saedrdiadftor héecteostaiingconpthgnpreswss such as for
elimnating and cleaning the residual toner 1. WD 2 O
c0pidrs] HAQsimIIRCTHIREe05/ Qb4 08e FeIMIMINE BRthBE thereof,
surface of the inmage carrier after the

an image forming apparatus using the toner, an image forming

method thereof, and a process cartridge.

Background Art

An image forming process based on an
electrophotographic process comprises charging a surface of an
photoconductor which is a latent image carrier by means of an
electric discharge; exposing the charged surface of the
photoconductor to form a latent electrostatic image; developing
the latent electrostatic image formed on the surface of the latent
image carrier into a visible image by supplying a toner to the
latent electrostatic image; transferring the toner image on the
surface of the photoconductor onto the surface of a recording
medium; fixing the toner image on the surface of the recording

medium; and eliminating and cleaning the residual toner
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transferring. In recent years, there have been
i ncreasi ng demands for high-quality images, in

WO 460148 ar, to realize fornming a s high-preecsie005/014709

color image, smaller sizing of toner particle

di ameter, i.e. making toner particle dianmeter smaller
regraittiouger onpdibtel chesfdar aoSphhei cakaghaparaier uadtsr the

way. Toner particles formed in smaller dianeter
trenafda&iaxcel | ent dot-reproductivity, and a

spherically fornmed toner enabl es inproving devel opi ng

10 pr 3??#469 t9@%1@}ﬁ{]gteerhraisv%H%g%p:?rrut:zi'eeass'ing Hgl%z{ﬁdé %or

very I cu 0 ’produce

.sjral | er-particle-sized and spherically forned _toner
high-qug §enPP683F:kﬁéadpﬁﬁtﬁﬂﬂagriﬁ@in@eﬁﬁﬂﬁodﬁﬂﬂheﬂg a

is a grow ng adoption of a polynerized toner produced

high-precespensolr- pohypgey i zatalder meidiod; e &S particle
pol yneri zation 15 nethod, and a

diginsper sk oN- Ry ABr i &ad ) %ﬂ?&@omaﬂﬁ%\ﬁ@ilegmameﬁ?gv% toner

toner particle dianeter "is sized down up to a

] er,s I , _hon-el ectrostati c adhgyence such
pall QR her 807, sRELST e B Wirh WoreE BArcicles
bet ween a toner  and a phot oconductor increases in
fOfﬁ?sgﬁP%i%ﬁai]@ri fxmeiey omrhts gamcellent dedresfoosuctivity,
rel easi ng properties degrade, which results in
andegr agdteticallsf éormrg tooper tined landislpaanabil deyeldpthe
the. like. On the other hand, a toner rounded and

. y r iper f egt, 9 i .
prdEa 0 SRS Shgchsd B8, S5 e B A

to E)%)/éiﬁlgcﬁegg§@mgt1%7s§%al?e%¢8%%?ic?3%?zgdt a‘?ﬂﬁr sgﬁgrﬁzah%\fl\efi) rmed
toner by a conventional kneading and grinding method, there is
a growingr adoption of a polymerized toner produced by a
suspension-polymerization method, an emulsion polymerization
method, and a dispersion-polymerization method.

However, when a toner particle diameter is sized down up
to a few micrometers or less, non-electrostétic adherence such as
van der Waals force or the like which works on between a toner
and a photoconductor increases in proportion to its empty
weight, and therefore, releasing properties degrade, which
results in degraded transferring properties and cleanabi‘lity, and
the like.

On the other hand, a toner rounded and formed in a

shape close to a perfect sphere enables a high transferring rate,



10

15

20

phot oconductor or the like |ower than that of a toner
formed in an indefinite or undeterm ned shape which

wO 2e®mila9obt ai ned by a kneadi ng and gri ndi ngproetyhods/o14709

and therefore the toner has an 5 excellent releasing

properties and is noderately rel eased froma
bephosecondabt on. Besedesham sphekivaf | yadbereece orerth  a

makes an inmge transfer true to a | atent imge al ong

phioRecbhi@codr elrech & ileke flokas; theaatset tdfeatidnr formed in
particles al so have a | ow adherence each other and

o PR ELe P hAUEE Sy SRR N B0 UL Stbed by o
released fronla hot o uct o i.gh electrlc field
ez difguand BEIMLENE TR h%ﬁ SOty idbeehT o figher B3 Gn

recordi ng nmedium which is called burst phenonenon,

exaadenli xleaaseg mropeobicemanidats monderatelystadensdd Homo a
the recordi ng nedi um and the photoconductor is

phetatépiedtor.s Bedideneh SpBErRealy SofbhddeonRGOhHH NG an
medi um Toner dust is conspicuously found in a

1ma£ %f%hgf 1J YRQE goo%n]z{?\%nahpg’ﬁr %u‘?ﬂbﬂg Y‘@é C]_tvll%go&e Pectric

I'n various tl are s
causes serious problens partlcul in a full-color
forgragiecabinthg tamsarpttidclamalan V&u%ﬂ.ow aé#lelrﬁﬁgé gach
required. 20 Further, a toner forned in a shape cl ose
other ampkihece forsphee dohas ia puoddpgnbidatb thte lisiehaf dléairic
be cleaned by a conventionally used bl ade cl eani ng.

forldy.s }ﬁwta@@@usm?en SPRQIhealhY hAdTRG L NeE1dSsdd ARbE a
to roll on a surface of a photoconductor and the

ousBBErplioe o T e 7766y ﬁé”ﬁﬂ%ﬁgsévge&%erenan@e
ph%tglcgglc’]lllrc] 01p|a?1dde'the recording medium, which is called burst
phenomenon, and this causes a problem that toner transferred
onto the regording medium and the photoconductor is scattered,
and toner dust occurs on the recording medium. Toner dust is
conspicuously found in a full-color image forming apparatus in
which toners colored in various tints aré superimposed. This
causes serious problems particularly in a full-color i1mage
forming apparatus that high-quality of image is required.
Further, a toner formed in a shape close to a perfect
sphere has a problem that it is hard to be cleaned by a
conventionally used blade cleaning. This 15 because a

spherically formed toner is liable to roll on a surface of a

photoconductor and the toner slips through a clearance between



Summari zing the above, it is a new challenge to
control surface conditions of a toner so as to .
WO ¥peperldy gi ve adherence between a toner ande@/JpPz603/014709
- photoconductor or adherence among toner 5 particles
whil e providing a toner design in consideration of
themablogpceidiintpondonerlepainzdhleddi.anet er and
producing a spherically formed toner. There have been

vari dismphappsales ther 8660 edt @ hahe O HeAM A |ﬂ()n90ntrol
shapes of toners in smaller size and in a sp erical

t
51568 PREAIGHLTLY AN Yo () ILOUNDSAL pnerence
F IR R SO

control a toner shape. The shape factor SF-1 is an
5 pdrdelest ovhitlepresentiing thdoheveldesfigni faulcamisi feration of
sphericity of a toner particle, and the shape factor

sBR1R2rl Siand5 ofndiogatorp [1apEIRSedid Mgt pe 'n%vebr@éucmg a
concave-convex formation of a toner partl cl e tO

pe. I exa ee
@é?iﬁﬁ By o RaBh e Lh8Le TBAVR) BuplioFprtqhs hroposals
|nprov by, defining a_ _toner surface shape, excellent
Prtersﬁﬁ’éﬁ r§e rf@rpgodpé‘?w e shispespof (f@é‘lelrﬁylfbfsnmﬁgé size
are traded of f agai nst the cleanability, and it is
aml fili euspheoicaloshiape apaoiienlselyi sfiyhng theseto improving
requirenents. Anmong the above-noted patent application

10 clé’hﬁﬁb@ﬁwesf‘orp@kﬁﬁipk‘tﬁi@ﬁcuﬁgb% S SE °%] ctl GRPLAGD s

apparat us in a Cleaning bl ade an eani ng

eSS iR P of T-1 o
S *-r20)c()irrrli)<§t %Ihsatpaen%gct%ertswteoeréogzgxe'ol a toner shape. The shape
factor SF-1 is an indicator representing the level of circularity
or sphericity of a toner particle, and the shape factor SF-2 is an
15 indicator representing the level of concave-convex formation of a
toner particle to represent a toner shape. For example, see
Patent Literature 1 to 8.
However, when cleanability is improved by defining a
toner surface shape, excellent transferring properties and the
20 quality of image are traded off against the cleanability, and it is
difficult to produce a toner satisfying these requirements.
Among the above-noted patent application disclosures,

Patent Literature 7 discloses a cleaning apparatus in which a

cleaning blade and a cleaning brush are arranged to make
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contact edge of the cleaning blade contacting a
transferring belt and the cleaning brush radius

WO 25(% Uagdl\)/e to the contact edge is 0.5mmto 3%?1,\/,#%‘8?}0{1&09

rsely rotated angle is configured to 5
than the di stance between the contact edge of the

co@ltaani R @Q@haﬂgh@rc‘%ﬁtcaﬁ)trogﬁiﬂtf bat wean.d h@etween the

transferrlng belt and the cleanin brus Pat en

It 1 pro 0s toner_ having.th _
cofhBLAHLC, ¢ RLAMBRISER 10 (o432 Bt one] ey eggf%%ebelt
%g Jhof 120 to 180 a shape factor SF-2 of 120 to 10
a carde anbyg O waki sadiue. redatutd dootheheopbreimedge is
average particle dianeter to the nunber average
0.@haret@iBmnof,. add0hd aevikr80ly mothe: Claaiients appéiaiusl to
The toner fornmed with the above configurations has a

beSur fRge t3hapenhi Ehth s cadyantagsPus Ocoﬂl!hde%ezfg'g%a%ifnghe

because of its concave-convex forne

wever ton s for n a :
L ELEE 10 BRURE L TR e PR ¢ e Sk b pfsvaing el
%&ke to cause a problem _that the initial charge
aﬂéﬁ iﬁ%mﬁ?@ bapsde dEledged bitamdurehdr gbep amsmpwsedf to
i ndi vi dual toner particles may be reduced, 20 because

usehe &oaqnehayimgathbheveﬁ@gavehnﬂﬂafﬁ@So@fOHME {OnMev9, a
nmake contact with carriers is reduced. To respond to

shta%% @Q@Nﬁ‘ sygel] anl‘f@ 53! £ IE @@ac\%ﬁi‘tﬁf‘aﬁu&ie 180 to

di scl oses a toner pro lct i on nEt
1985 PR D Do oy diord B PI00BPOAIGHS | REcrage

toner. The toner disclosed in Patent Literature 8,
pahgygéqefhametel to the number average diameter, of.1.05 to
1.30 in the cleaning apparatus. The toner formed with the above
configurations has a surface shape which is advantageous to
blade-cleaning because of its concave-convex formed on the
surface.

However, when a toner is formed in a concavo-convex
shape like the toner stated above, it is likely to cause a problem
that the initial charge build-up time may be delayed or the
charged amount of individual toner particles may be reduced,
because the frequency that the concave portions of the toner
make contact with carriers is reduced.

To respond to the above problem, for example, Patent

Literature 8 discloses a toner production method in which a

wet-charge-controlling agent is externally added to a surface of
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has a problemthat the charged anmount of i ndividual
toner particles are unstable with the | apse of tine,

wo modou® charged anount conspi cuously decr eag@s e di9700

stress particularly in an 5 i mage devel opi ng

apparatus, although the initial charge build-up tine
thies tonpr.ov&dhet tober qlisekanad itpPatént €GeBta @R B, however,

cl eani ng-less nethod in which transferring efficiency
hd$ ANpLeBRaH BKa3 $Rherd f L Qfer 4

i ncr egsi ngly pogul a’ra.g flgl%?gréﬂex‘ﬂg%p%ﬁlgl,t ggféﬁtdtﬂ@?dlpaeﬁot%er

Li.terature 9 djscl oses.a ¢l eaning-1ess image form ng
Pa&&b‘glre&t (S UAP R 4 % PRy A EW%? AldtEBfed Rhitdy Chatged

conprises a charge-controlling agent and/ or organic
ampprEt ¢grinicressiy dewremss dnantd etrésy pefriicilenty in an

and to reduce the anmount of transferred residual

'in:tagner ddwveltbéngmegpphenriBy HitBBRahat Yhe a@RUat h%harge

transferred residual toner only backwardly charged

blﬁ@@qg%iﬁm%oig g%&’?g?’wgﬁ% %ebﬁﬁfgkéféé %rp._and di schar ged

to a ‘phot ocon umat *a given ti‘m ng and
tranﬁferred to an intermnmedi ate,trainsferri ngﬁ)bel t, and
when ‘Che PeBRRK WSS cRar GeRRERGHEpas sBE thigdough ¢ Which
charged area, 20 charge failures of a latent image

trgupfemingulftoenhy isr ansfeerseedbyr 2 sipdueatic4 Hpefo rathé riege r
to a charge nmenber can be prevented by stopping a

hachBe gembl Bfcrebshi gIPYarcharge roller away from
t he photoconductor drum However, the snmaller the

R B 1 S B o
im-lz—ahgies f(i)fc’m(l:ggsaepdpglyattl?se ufs?rclgg etlg%therically formed toner which
comprises a charge-controlling agent and/or organic fine
particles to increase transferring efficiency and to reduce the
amount of tramsferred residual toner. In the image forming
apparatus, among the transferred residual toner only
backwardly charged tomer is collected with a brush-roller and
discharged to a photoconductor drum af a given timing and
transferred to an intermediate transferring belt, and when the
backwardly charged toner passes through the charged area,
charge failures of a latent image carrier due to the transferred
residual toner adhered to a charge member can be prevented by
stopping a charge bias or by moving a charge roller away from

the photoconductor drum.

However, the smaller the toner particle diameter is,
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non-el ectrostati c adherence such as van der \Wal s
force or the 1|ike which works on between a toner and

WO 2@)(,pngtloconduct or i ncreases in pr oportl on thlTI.J?Z(%g/BIMO‘)

wei ght, and therefore, 5 releasing properties

degrade. The image form ng apparatus described in
trfatfntringipenaiiie QedgrhbzesTRiCharacised 5§ ith et hadt ghat

spherically formed toner has high- transferring

noBF @Recrttlbgtsaﬁ@daﬁﬁe?&%é %ﬁ&d A vq%O|de?C¥Vi£@efoﬁ@et H‘Plufhe

usi ng a cl eani ng nmenb owever, when 10 the toner
for o_havye snaller artlcle di anet er,
(T RLh kR i & SirebEBnér By odisl b Phetoconductor

, cleanlng less nethod in an assured way. Thus, it is
INHESESSarl (IrUBTEion ate oblsr eumipdly iwerdlit, abinsl tlerefore,

toner cleaning using a cleaning nenber and is forned
relemsan glpreophaiecalecghdpe. However, in cleaning a toner

formed in a spherical shape and having smaller

partirglee ginanmt e, fron, abggga\%%gagges&%aaermthﬁatent

foll ow ng probl ens are“cau a toner-renov

uni t. for vi ng residual t.oner nlng on an
Lifkaa 8oy RETARY é CHAARCHErRT iy thRLah THAGECARY formed
bl ade- cl eani ng net hod has been used because of its
torgmphas dughi-gramsfeontnandrereeticentaménoyi ngnfilguiedy . to
A cl eaning blade renoves residual toner while

coldecapiongrawdbhbaceudin@n idlBghingakldifber, h‘hw&rer Awhen
m croscopi ¢ space i s devel oped between the 7

th%?@%?%“%%%ggécgPt%o%é%“g&g«xllé{mﬁ?ﬁﬁ%[é ! §{ax%% is
g bl'ade, because an'e

difficult to remove the toner by means of the cleaning-less
method in an assured way.

Thus, it 18 necessary to obtain a toner which is suitable
for toner cleaning using a cleaning member and is formed in a
spherical shape.

However, in cleaning a toner formed in a spherical shape
and having smaller particle diameter from above an irﬁage
carrier, the following problems are caused.

As a toner-removing unit for removing residual toner
remaining on an image carrier after transferring of an image, a
blade-cleaning method has been used because of 1ts simple
configurations and excellent removing ability. A cleaning blade

removes residual toner while scraping a surface of an image

carrier, however, a microscopic space is developed between the
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cl eaning blade is transfornmed by the action of
frictional resistance worked agai nst the i mage

wo wegrisiiere. A toner formed in smaller size in @-@mh&oiio

easily noves into the clearance. The 5 closer to a
sphere the toner noved into the clearance fornmed, the
1l s erartrher rohdi tige felicetiiagabli@ecehddi@rdcOne! dWbse of the
Therefore, the toner begins rolling in the clearance

clbehyeen hhgel "RIe; gfo‘ﬂnecgrg)géh@hﬁl %a(ﬂl.t?]ga?fadﬁlgﬂgnal

sllps through the cleaning
anlng f ail a nheans to resolve the
1051»8 B ¥ H e %%gm%ﬁbﬁt%?gemwa ur & {onaF Jerpwesin
a toner for develogﬁag an el ectrostatic inmage which
s e Bvgeh Lradbiaah e beratsiasiity . mpre s i too ke - clpraducti oriThe
nmet hod the toner can be obtained by polynerizing a

clgalyten zahkee HhRONELe € aid vl diifgo | QW SRlatriakGePRirthed, the
materials is and colorants in a nedium and

le§§@c%ﬁbc%ﬂ1§’nr%ti{ﬂ?c égﬂﬁi ﬁ?@rﬂh§e§ﬁnér %é S %(ﬂ%‘?ﬁf& Othe

30 parts SS 0O e materi avi ng

tOﬁBF rllelnzggtblp ?H,‘:ggld].f.g?le g%s%%l’?n%ﬁw%fﬁlnigﬁe 1mage carrier

viscoelesticity paranmeters obtained by a sinusoida
angk diblel aleaningchhidpieandhelips shoragek é¢hastleamodylhisde,
G of the toner is in the range of 8.00 x 103

wishemel g®s $0 @ creadidP £Xi14@8. dyne/ cnR. The toner
particles fornmed in a,shape substantially a perfect

Cher ey % PP T B Peqa SR RN VP sl et

2006/ 014019 CT, JP2005/ 01470 Hovvever the i nvention
Lifpiaised I fipglases g tepstuter fleyeloping an electrostatic

image which improves blade-cleanability. In the toner-
production method the toner can be obtained by polymerizing a
polymerizable monomer containing low-melting-point materials
and colorants in a medium, and specifically, the toner comprises
5 parts by mass to 30 parts by mass of the material having a
low-melting point relative to 100 pai‘ts by mass of the
polymerizable monomer, and among dynamic viscoelesticity
parameters obtained by a sinusoidal oscillation technique, the
storage elastic modulus G’ of the toner is in the range of 8.00 x
103 dyne/em? < G’ £ 1.00 x 10° dyne/cm? The toner particles
formed in a shape substantially a perfect sphere are deformed
by  externally giving forces to  thereby vyield the

cleanability-improved toner.



cannot keep up transferring properties of toner,
because the invention does not enploy a deform ng

WO Did@ae®s i n which the toner is maintained i Be@/p2005/014709
spherical shape. 5 Patent Literature 1 Japanese Patent

Lai d- Open Application (JP-A) No. 2000-122347 Patent
Li t erfdberee2, IReAINDenZ0001261333d Ratienteld 18t@tA & e310
JP-A No. 2001-312191 Patent Literature 4 JP-A No.

c - 43448 i Lerat. P 092- 7
E%gl)j%gtnt Li terlgt DR RHori b g BRuperDen, of h%%‘fé’n?’ eedtbé e
. Literature 7 JP-A No., 2004- 916 Patent Literatuyre,8

el i T8ad Rphior PRIPTOR KS1oT 0e0H GRELE65 180 pRTRD. the
Literature 9 JP-A No. 2004-177555 Patent Literature
torgryp mangtageed4n1a spimirgerbshepeof I nvention It is
therefore an object of the present invention to 20
5 proviRietemtt onkiteenahlrbng lexcé&hpankskr arBd &ii NgLaid-Open
properties and cleanability, fixability as well as

AbpLIRL R, 2 (NPOR) q@g_cggbgnlfgggg? W thout substantially
degraded inage quality even after the inage is

pri nt 0 .nunber of shee of e present
i nvelﬁea?tc?ﬁﬂ‘f fite %Fo%i dﬂg éﬁ%‘?o%ﬁ@ﬁi %W%ﬂgt‘ihod of the
toner, an 9 WD 2006/014019 PCP/ JP2005/014709 i mage
f or miftafeapphit@rasurans | e Mo n2AG1n31Rd81 and a
process cartridge.
Patent Literature 4 JP-A No. 2002-23408
10 Patent Literature 5 JP-A No. 2002-311775
Patent Literature 6 JP-A No. 09-179411
Patent Literature 7 JP-A No. 2004-053916
Patent ' Literature 8 International Publication No.
WO004/086149
15 Patent Literature 9 JP-A No. 2004-177555

Patent Literature 10 JP-A No. 08-044111

Disclosure of Invention
It 1s therefore an object of the present invention to
20 provide a tomer enabling excellent transferring properties and
cleanability, fixability as well as forming a high-precisiqn image
without substantially degraded image quality even after the
image 1s printed on a number of sheets of paper. The present

invention further provides a production method of the toner, an
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As a result of keen exam nations to resolve the
above-noted problens, the inventors of the present
WO leenti‘on 5 found that a toner appropri atel yoigkiohgdos709
contact with individual nmenbers by controlling its
~ surface so as to have appropriate adherence with the
1mijagei Viiodualn grenpeasaenablas {@mdenfoamimigghmguhbidt y and a
i mmge and keeping up favorable cleanability. A toner
pra@@Qgghﬁgjﬁgethe present invention conprises 10
toner-base particles with a binder resin and a filler
i ncl yded the n d Qrganic fin partlcle nd
t he %ngl 18r 1% l@‘tt)nt(gpnéicf’el} n e&‘%]:ilfrll%\%olnﬁye N &Spave
V|C|n|ty of a _surface of the toner-base partlcle the
abpuRbReted areddem amiber isvenkerprofrehe masieatte igention
the inorganic fine particles of 90nmto 300nm and the
foaveértdge atvreirr eppaopriniefytheltiasecohtad 85th individual
Preferably, an aspect of the present invention is a

mdBeks b Whheh e fick! §ﬁlﬁiﬁdcsts%n%§ t?t h%vésléff 11 alfsi‘%te

reglonlnthe vicinity of a surfac theto

adRBEb RO orAtR O s PUET ARG B BEr P RRBIEE Egﬂngrxg a

t he foI I OWI ng relation: Xsurf > Xtotal. Preferably, an
highpgsealiby i prasekeepiventy daviosahla cheanabiitii ch
the. filler-existence ratio Xsurf in a region in the

vi ci Ai tyneof aacstdfiagetof thbe preventbageepdidi CbEmprises
represents a filler- existence ratio in a region of

toZO0RAEr %}Eﬂ?e§u&fﬁﬁe OEbﬁHSr 1%03%9'964 %ﬂ%}gmcl%ded

PCT/JPZO 014709 toner-base particle; an as

the toner in which the part of _t IIer exi sts
B il Spi S hEs ht oA G NCLs S AR dcheofGHIRE is Contained

in a filler-layer in the vicinity of a surface of the toner-base
particle, the number average diameter of the primary particle of
the inorganic fine particles of 90nm to 300nm, and the average
circularity of the toner is 0.95.

Preferably, an aspect of the present invention is a toner
in which the filler-existence ratio Xsu:r in a region in the vicinity
of a surface of the toner-base particle and the
average-filler-existence ratio Xia1 of the entire toner-base
particles satisfy the following relation: Xgurt > Xtotal.

Preferably, an aspect of the present invention is a toner
in which the filler-existence ratio Xsur in a region in the vicinity
of a surface of the toner-base 'particle represents a

filler-existence ratio in a region of 200nm from the surface of the

10



10

i5

20

toner, an aspect of the toner in which the content of
the filler in the toner is 0.01% by mass to 20% by
wo 0m%8.4019 Preferably, an aspect of the presentpdimwenisio9lyos
is atoner in which the ratio of the nunber average
particle diameter of the primary particles of the
toiétberset patfielesoh iieaavesp@ge pAthiecimerdianeberh ahet hert
toner is 0.1 or less; and an aspect of the toner in

of ‘MPﬂeCE'ili&ef%%{%eﬁna &1a3e B@fﬁ%%)@p@émtne% Qfirfd& of the

primary particles of the 'er 1s 0.001lpmto

0.5pm Preferably, ,an aspect. of e present Lnyengkon .
toReTERb GHUCCt 51 T R Be T R BE SR P T in
or an organic filler; an aspect of the toner in which

the He niegoisg@rtl 106 iyt neas bapil %elsy sRasssel ected fromthe
group consisting of netallic oxides, netallic as
hydr @xkéesbifetaal ldspecar bdxjleapessenetiaventisul fsatefoner
nmetallic silicates, nmetallic nitrides, netallic

in %{ﬂg?ﬁaﬁﬁéra&% ald itﬁebﬁﬁ%ﬁér a@@faﬁééi 1ttii$1%n@ti§f§neter of

ic sulfides, and carbons; and an aspect of the

toner in which.the anic filler conprises one .
the B PRTSLER@IgHER LBR Oty COR RS drisdnge particle
resins, epoxy resins, vinyl 20 resins, ester resins,
dialednic e tlesitoser Herzdgondaatnandeghmasspedll gbthgetoner in

resins, silicone resins, azoic pignments,

wHikbhahec aninte r Rivireies p oandenseidmpoty€yef ithe primary
pi gments, dyeing | ake pignents, and organic waxes.

o FURLEL kg A ATRECLoOLLLhe, R shant | nvention 1<

e TGO 5 L TR L o

silica, and the
in which the filler is an inorganic filler or an organic filler; an
aspect of the toner in which the inorganic filler comprises one
selected from the group consisting of metallic oxides, metallic
hydroxides, metallic carboxylates, metallic sulfate, metallic
silicates, metallic nitrides, metallic phosphates, metallic borates,
metallic titanates, metallic sulfides, and_éarbons;zand an aspect
of the tomer in which the organic filler comprises one selected
from the group consisting of urethane resins, epoxy resins, vinyl
resins, ester resins, melamine resins, benzoguanamine resins,
fluorine resins, silicone resins, azoic pigments, phthalqcyanine
pigments, condensed-polycyclic pigments, dyeing lake pigments,
and organic waxes.

Preferably, an aspect of the present invention is a toner

11
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silicon content of the surface of silica according to
the X-ray photoen ssion spectroscopy is 0.5 atom c%

woO Zoas/di@odt om c% an 5 aspect of the toner in wirghebdsiioo

filler conprises an organosol synthesized by a wet
process; and an aspect of the toner in which the

in swbfiabe tht théef i td@prisesujlgel edlummsurfradgétania; an
treatment with at | east one selected fromthe group

asFORS LU 185 e 31 i REni CHOLRL | ﬂ%ﬁg@@@ngéé aNplcd, and the
coupling agents, almnate coupling 0 agents, and

tertiary am ne conpounds. Pref.erably, an.aspect ,of {he
SO R bed et s R | SUHAERNGE SR AR T ERRET 71 We Sy
a hydr ophobi ci zati on degree of 15%to 55% an aspect
phetoqmessiomerspasinpsetpst 18 Pror gbowndcts te B&r titemeis%: an
conprise silica in a spherical shape; an aspect of the
asponerofi thd Soduichnt Rehichotgantitldr renparitsiee! 88 arganosol
produced by a sol-gel process; and an aspect of the

syl'ti A i zlel) \’M}' Gh %88 §PNRSss) SanAPLH %afjpc%)t 9&'29@53.%6‘1981: in

toner I'n an aqueous medi um in |spersed

toner, i s subjec tp..a surface treatnment with a
Wit e SuR ARG QAT S e tha L S posfeatment
Preferably, an aspect of the present invention is a.
witlonet leagtwhinehseleetednboohathea graw icrnzisémgont eatane
of the fluorine-containing conpound being from2.0

co@pAmicC%dn el A 1YRAGAIAENG ot t); r 8Yminate coupling
phot oem ssi on spectroscopy; an aspect of the toner in

s SrBgoaonso8 i e B f¥%huea 1o tho toner-base
Char Bee EitTa1 [ihg sRgehtot ShexPEr HeRt yhdgadion is a toner
in which the filler has a hydrophobicization degree of 15% to
55%; an aspect of the toner in which the inorganic fine particles
comprise silica in a spherical shape; an aspect of the toner in
which the inorganic fine particles are produced by a sol-gel
proc.ess; and an aspect of the toner in which the toner 1s
obtained by dispersing the toner in an aqu.eous medium in which
the dispersed toner is subjected to a surface treatment with a
fluorine-containing quaternary ammonium salt.

Preferably, an aspect of the present invention is a foner
in which the toner has a fluorine atom content of the
fluorine-containing compound being from 2.0 atomic% to 15
atomic% according to X-ray photoemission spectroscopy: an

aspect of the toner in which a charge-controlling agent 1is

12
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to the toner-base particles by a wet process; and an
aspect of the toner in which the toner further
wo 2e@paiises a wax. 5 Preferably, an aspect of pclgpr2oos/014709
present invention is a toner in which the binder
resin conprises a nodified polyester (i); an aspect
exiagfridiéy t @ddedi to whehohe-banerpaotipté¢ searamspect of the
unnodi fied polyester (ii) as well as the nodified
toR9! YESHHichi Ih AN 4183 - BoMBSA LI Al Af id RetEpAbiied dded
pol yester to the unnodified polyester is 10 5/95to
[20; and an aspect of the toner in.which the P
to PBradrrdebe R arinierss Ty ¢ redautee By " Eout FRgelsd the
di ssolving toner materials conprising a polyester
toxprepalWhieh fibei ivesr fumderopambrgpoup ¥éat ai ning a
nitrogen atom a polyester, and a filler in an
or gaRirefacientamnd plekt tdfethdi spessnindnvhationes a toner
materials in an is aqueous nedium and subjecting at

in 'v@g h khe Bﬁd@&%%%@#mﬁ 50 GFRSB phl PEE NG ()5 an
an

or an elongation reaction. Preferably, an aspect

of th resent i.nvention,is toner in which the ...
aSPRfe Ot HIY JOBRRD FaUCd VB PUFY Eopigeiagin ufgsified
factor SF-2 of 120 to 160, a ratio Dv/Dn _of a volune
polestaegdiDoaparelilct e the anedefie dvyinestar duhpad hoeragass
particle diameter (Dn) being 1.01 to 1.40; and an
rafiopelt 119 Hhadifiedendlpevddichot bhe tomendified polyester is
full-color imge formng toner used for an inmage

5/5{53&[}] w/ﬁﬂpﬂ@td{? 'as'g%cwm& QbRLy! iﬁagﬂﬁchoﬂ?@(%oﬂgr%ase
aten Image carrier are sequentially transferre
onto an internedi at 13 2006/ 01401 : : u
PAPLFIOP26GS) RECAICC] r bt S5 TG REmER darfisepbyns toner
transferred onto a recording mnmediumin block to fix
mateeiald opmipmgesg angobiratelyp fapehyaner having a functional

group containing a nitrogen atom, a polyester, and a filler 1in an
organic solvent and further dispersing the toner materials in an
agqueous medium, and subjecting at least the polyester prepolyer
to a cross-linking and/or an elongation reaction.
Preferably, an aspect of the presen't invention is a toner
in which the toner has a shape factor SF-1 of 110 to. 140, a shape
factor SF-2 of 120 to 160, a ratio Dv/Dn of a volume average
particle diameter (Dv) to a number average particle diameter
(Dn) being 1.01 to 1.40; and an aspect of the toner in which the
toner is a full-color image forming toner used for an image
forming apparatus, in which color-images formed on a latent

image carrier are sequentially transferred onto an intermediate
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full-color image. The devel oper used in the present
invention is a 5 developer for devel oping a | atent

WO BpEeiiftdstatic i mage fornmed on a | atent i magelTaRHGENL709

and t he devel oper is a two-conponent devel oper which
rises the toner. of the present invention and ‘
tr@aﬁ qrEieg A prdees siedr fcheméram&m% pote he presseding
invention 10 conprises a latent image carrier which
medintesnabl@ilento ifildgehe afnd o@niiRge: devel dpdrdy form a
apparatus configured to develop the |atent

fuﬁ]ggﬁﬁqﬁﬁﬁgéc i mge fornmed on the surface of the
at ent ge carrier |nto a visible image by

su in ner tot Iat nt el ectrost.ati c ,i nage,
P e AR P Uil ariter PERRERE. IRYeyHgR s

developlng apparatus are formed in a single body and
degelaptmiboy devehoping @ tdientactechvdytatic dma gadermed on a
form ng apparatus, and the toner is the toner of the

lafesenhabaveati@r, And nage dordiongrafpamatis®o-component
according to the present invention conprises a |atent

. 0 )
delghar elcai'ﬁ'rhl.xgl? Cong)l}l&% dﬂ}}ees tdne oli‘a{ﬁé]h%f@?&ﬁ i@vention

ng uni igured to uniformy charge a surface
r@% the latent image carrier, an exposing unit
RRTHG 8d to expose the charged surface of the
| atent image carrier based on imge data to forma
| at edt yeloeetsostatiidgiemagecvdinhetd atlentprésmye invention
carrier, an image devel opi ng apparatus configured to

coMpM@e@O%Ya%ﬁQlﬁnB%H SRR QIERO cadteved D 1hbent image

| atent electrostatic inmge formed on the surface of

deu Sprlf ?}Hﬁgé’%l gggglo%alrnrgl eap;)'angacﬁu% oﬁ'fpéfréme d@‘/elop the
latent electrostatic image formed on the surface of the latent
image carrier into a visible image by supplying a toner to the
latent electrostatic image, in which the latent 1mage carrier and
the image developing apparatus are formed in a single body and
detachably mounted to the main body of an image forming
apparatus, and the toner is the toner of th.e present invention.
An image forming apparatus according to the present
invention comprises a latent image carrier which carries a
latent image, a charging unit configured to uniformly charge a
surface of the latent image carrier, an exposing unit configured
to expose the charged surface of the latent image carrier based

on image data to form a latent electrostatic image on the latent

image carrier, an image developing apparatus configured to
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toner to the latent electrostatic imge, a
transferring unit configured to transfer the visible

woO 2006Rg8:19n the surface of the 5 latent inmage eaffpsisbzos
a recording nedium and a fixing unit configured to
fix the visible inmge on the recordi ng nedium and

devieSpt GENaksnt RRctONRL a0fc then s @Benied pwebheosurfve of
i mage form ng nethod according to the present

RN lon C ' c [ . fs f ;

the; AR I FEr PR en TR OV RIBH [5ReR 0, BbR T ine
surface_of the |atent i e carrier based on.inage .

tonght dor GbRorALART af YA EFERE oI £ (Tmbe L P HEE unit
| atent inmage carrier, devel oping the |atent

condl metedstoatrensfaragbef viskdeonmtage our theesvriaqee of the
| atent image carrier into a visible imge by

1at§ﬂ9ﬁ|n¥é?8 S f98Lrtdt @ rBeot@hetmeldectd, oabdt iaC fiking unit
I mge, transferring the visible inmge on the surface
f the,latent , i ' f r [ [

cordiigt 1 i RgiR e FEIBHE 1RG0 LBe pRCPLALIG MEELUM, and
and the toner is tfge toner of the resent invention.

theotpmpy &3 thed@nest $ohb e P ISSARINGY &1 is an el ectron
phot om crograph exemplarily show ng a shape of the
t oneAnadooigh ndotminpe mesbedt aevmmtingn.to FHig Dreseat
vi ew schematically showing a long axis L and a m nor

inv@Ht$oM cQ)fm? Pe QoM AL Sl agefhel weenlitwnt dnelceaddraer
15 WD 2006/ 014019 PCT/ JP2005/ 014709 gl ass pl ane

ate. FIG 3Ais,a view cc?e bcal l hawh Do, £ e waye

ungorgﬁgst%ﬁ?%n@%épehecrl}%ﬁe o%@r}fap%rtc?fcl%e has cont act)‘ér
with a glass . .

carrier based on image data to form a latent electrostatic image
on the latent image carrier, developing the latent electrostatic
image formed on the surface of the latent image carrier into a
visible image by supplying a toner to the latent electrostatic
image, transferring the visible image on the surface of the latent
image carrier to a recording medium, and fixing the visible

image on the recording medium, and the toner is the toner of the

present invention.

Brief Descrip.tion of Drawings
FIG. 1 is an electron photomicrograph exemplarily
showing a shape of the toner according to the present invention.
FIG. 2 is a view schematically showing a long axis L and

a minor axis M of the contact surface between the toner and a

15



plane plate. 5 FIG 3B is a view schematically show ng
the way a toner particle according to the present
WO jopwentivon has contact with a glass plane pletenFhtEo14709
3Cis a view schematically showing the way a toner
particle formed in an indefinite or undeterm ned shape
gl:0f3t plaved pla®eby a kneadi ng and pul veri zi ng nmet hod has
contact with a glass plane plate. FIG 4A is a view

scheppti cald Vi ShoW, NGy a s3haRa Plcalile shefahgaater divhy a

to the present invention for illustrating the shape

act or. -1. .15 Fl 4B i s _a.vi;ew schemat | cal .
sulittisTh snisdiotnaer BatHUEchRa FOnE’s nth: asglpss

invention for illustrating the shape factor SF-2:

plam@pletes a schematic bl ock di agram showi ng an exanpl e
of an inmage form ng apparatus according to the present
5 20 i FEeNt3BNs kIl Gevb dchean acharthy ishodi Agg dimeshay agt@ame r
exanple of a process cartridge according to the

o EIENATIL 0,0 MR 1AV OBt wivh o

1(PCT/ 1>20q5/_014709 A toner according to the present
245VBM P8R '@4fpri ses toner-base particles with a binder

resin and a filler included therein and inorganic
fi neFp&rt3Cl issaanie W weheenaginally sdpwimgrthe way a toner

particle formed in an indefinite or undetermined shape obtained

16 by a kneading and pulverizing method has contact with a glass
plane plate.

FIG. 4A is a view schematically showing a shape of the
toner according to the present invention for illustrating the
shape factor SF-1.

15 FIG. 4B is a view schematically shoring a shape of the
toner according to the present invention for illﬁstrating the
shape factor SF-2;

FIG. 5 is a schematic block diagram showing an example
of an image forming apparatus according to the present

20 invention.

FIG. 6 is a schematic diagram showing an example of a
process cartridge according to the present invention.

Best Mode for Carrying Out the Invention

{(Toner)
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conponents in accordance with the necessity. 5 The
filler is contained in a filler-layer in the vicinity

wo 28fs0qu018Ur face of the toner-base particle, tperRpsRehHii700
average dianmeter of the primary particle of the

inorganic fine particles is 90nmto 300nm and the
average, ¢l Ul @hidi#oOfot BBt G&lsdrt An9Bn ik € cotdifrises
spegggﬁc ' rlgaéé%%rrl\g}%)}/ﬁgt hg ttor?er acbcor di ﬁg tno thewi 0 '
present invention shows, extrenely. useful effects i
tongRibdtn PwHi'e 51ﬁ%ﬁgoﬁeplggﬁra5ﬁ¥8$ea%§cgl%gﬁ§°§n0§uded
transferring properties cleanability, and fixabili t'ﬁ
theaneh fordnizonizghipieet Siasniclesgendwiuider euBITasRs APy
degraded i mage quality even after the inage is

conPpbAkBEs O @cdutidberceofvisihebisnotepaper. However, by is
formng a filler-layer in the vicinity of a surface of

the pif onen = bage. Rarkihehein taﬂﬁﬂ&n?éi¥@§rihi ﬁlee%_igﬁﬁ@y of a

concaves and convexes on their surfaces. It i

el i eved that by containi Lnorganic fine particles
SuTlGF ] ThG LBLr S50 GG Bt P g R O e
primary particle of 90nmto 300nmin the tagner 20
of toe ipngmsuohparsiwl¢ adet ondpt g aR1adtheradTheclere st ghem to
have the average circularity of 0.95, it enables the

30Gh AL, @0 tadhevencee chajuiaentyt bé thieotmicnid Ot H\.
inorganic fine particles working so that the

adh e het : r d iindi v '
oo B RS AR Fphenar At bbb cd e
condi tioned, 17 WO 2006/ 01403[9 PCT/ JFZO 5/014709

t

progemti AngATAHR ophPEEe CRAFGRCEnd SERR! (THiEFtS 1S unknown
appropriately having contact wi th each individual .
whirehbehs takes dars aclarykeerxicallensr dpansiesriagcdrpesities
and enables formng a high-quality imge
cleanability, and fixability and form a high-precision image
without substantially degraded image gquality even after the
image is printed on a number of sheets of paper. However, by
forming a filler-layer in the vicinity of a surface of the
toner-base particle, the toner particles have concaves and
convexes on their surfaces. It is believed that by containing
inorganic fine particles having the number average particle
diameter of the primary particle of 90nm to 300nm in the toner
having such a surface condition and making the toner have the
average circularity of 0.95, it enables the state of adherence
between the toner and the inorganic fine particles working so

that the adherence between the toner and individual members in

individual steps of the image forming method is conditioned
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whi | e keeping up excellent cleanability. 5 <
Filler-layer > The toner according to the present
wo o0venbion conprises a filler-layer in the Vg mhys@firoo

a surface of the toner-base particle. The
filler-layer can be observed using a transm ssion

waIRG! A0rap P &F 03¢0P& dJEM ndatite ithnks d¥efaiabkely hatving
a filler be included 10 and involved in the inner

co’ﬁ%{éltc'to{;vi@ﬁ EQ@Pt ORE[vilRsa 5Hbc-|r§;éﬁ%¥e%0{t@ %ransgerring

filler-layer along the surface s he 't onér - base

article, not. covering over the top surface of fhe .

P 0&?&!%&@(68&%‘% Gl et Sloss bt A bgherbalig image
filler exists into inner portions fromthe top

whilef heepoig mheekonHenbagdeapabtiliche. Wien 15 the filler
isin astate where it is outwardly exposed on a

< Fahier-kass particle or absorbed to the surface of the
toner-base particle to cover over the surface of the

t oner rti : rti t: fikler 4

dom rors TRE b FhBling ERE BEEsChn T elitiof omppipes o

_.]:lhe_ bul k pr ogert.i es. of fhe toper, ngépr operties of 20

il gE lgysadm FaeiHCrpity: pher suFagarh the e bpsatpatidcle.
surface of the toner. On the contrary, when the

The¢ |fiberikayienccadebeantiservwdl wsthg m trhasmirsaion electron
portions of a toner-base particle, properties of the

m Divedebpk eI AMY, ea hHKR! ¥s 46V ehRP 1BASI 4 il1BY baBkicIdded
the toner have the above-noted configuration, 18 WO

oA BRI ITLIERRRIAIES of S LR e o
b0 GBS a5 b e, oL ures Lt e
excel I ent hot - of f set
particle, not covering over the top surface of the toner-base
particle. This is in a state where the filler exists into inner
portions from the top surface of the toner-base particle. When
the filler i1s in a state where it is outwardly exposed on a
toner-base particle or absorbed to the surface of the toner-base
particle to cover over the surface of thé toner-base particle,
properties of the filler dominate the surface of the toner-base
particle and the bulk properties of the toner, and properties of
the binder-resin for toner are hard to develop at the surface of
the toner. On the contrary, when the filler i1s included and
involved in. the inner portions of a toner-base particle,

proﬁerties of the binder-resin are likely to develop easily. By

making the toner have the above-noted configuration,
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resistivity is obtained. 5 The filler-layer is
preferably fornmed along the surface shape of the

wo 20@AGay@- convex of the toner-base particle, pwRpels014709
there is no need to make the filler-layer exist on the

entire vicinity portion of the toner surface. It is

1069911.;11315@%@94 ihher CINEaML 1OpEeXichapesice i faitegnanwhen
a surface of a toner particle by fornmng a

thfg'#olet}egrpg?%ﬁ Clisgs a)t(eghgl L) 0%s UiRe rtg%gsﬁ%oégﬁde at

e'as s abové, " because in rehoving a

sol vent or the surface-area cing,rate
thes tagmar Rgblava{tb%kéinghaﬁntdhe tRBYS shﬁ"‘f g {] eoffset
when the volune of the toner-base particle is
reshiti nkivng, odBiapdropri ate elasticity is brought to the
surface of the toner-base particle, and the viscosity

of i MEY MALLI1a98r0is t hfe t3B®yPEsthelde albsghitblekurface
than that of thé surface thereof. As explained in

Ies her ei naf, e re %
Shgnp bd R R FPRTER OhCrS %ﬁé‘%k.ﬂ% FEplicld BBy eer,
toner surface as descri bed ? by controlll g the
thare pty stornedht Enspekentds e ayer dpEhdr S8y hy gptire
oil-layer. In a cross-sectional image obtained by
vieigiing portismnsnibsstoneelseatfacn i croscope (TEM), when
the area ratio of shadows of filler in the region of

200nmy ik f afnfe 29064 944019¢ d
PCT/?EZO%%%%Qﬁigggﬁﬂ1Eﬂgeflnéuigéwgg"rf§ a%d théng?ga on

rati,o of ows of fil ent i re-regi 0
a tsﬁgfeF%s%Psae |Dt§3rYaIp%1r‘i‘ng1§ é’th en{mrger fell8ef Iagr%a fm the
Xtotai, the toner accaording to the present |nvent|on
vientityf pésthe surface of the toner particle as stated above,

because in removing a solvent or the like, the surface-area
reducing réte is remarkably lower than the volume-shrinkage
rate when the volume of the toner-base particie is shrinking,
appropriate elasticity is brought to the surface of the toner-base
particle, and the viscosity of inner portions of the toner particle
is higher than that of the surface thereof. ‘

As explained in detail in examples hereinafter, the
present invention enables making a filler uniformly existing on
a toner surface, as described above, by controlling the dispersion
intensity when silica is dispersed in an oil-layer.

In a cross-sectional image obtained by using a
transmission electron microscope (TEM), when the area ratio of

shadows of filler in the region of 200nm from the toner surface
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surf > . Atotal. 5 A toner satisfying the relation has
conspi cuous concave-convex on the surface thereof and
WO 2xernwoiexcel | ent  cleanability. The filler exiStimgsidiiee
the vicinity of a surface of the toner serve to keep
a stabl e amount of charge even with the |apse of tine
is dafirpreevenk. decsadsele idvddeadipuntsinfdsharaefilld: in the
caused by degradation of toner. The area ratio Xsurf

. finfi Lot I ofe . r-om
e ednrs Py AP RaL 5% 28 G oI b Y U e
rati o Xtotal of shadqws of filler in the entire regiagn
as gFotahe UhEr FRRTE altooIRE | Fglioo P eRENt GHigie Y tGon Satishies
. preferably 1%to 50% 15 Wen the area ratio Xs"rf is

Xsu50D Drotdiess, a concave- convex shape i s not
satisfactorily formed on the toner surfaces because a

densAtytaihéfer eagiefeindi | tRE DeEWRAGONt NG ad Ci i3 Rfuodis
toner surface and the entire area portions is

'qulg,qle r ropent gr.ades because

cor%i le?bjggﬁﬁo?&ge@g%p%&rﬁ% ﬁ]he&fg?sﬁ% CSQKSF tl%éicellent
toner. .particle.. the contrary, when the area ratio

cleg@ability: 9§36%rﬁ%Fe?XltSﬁén%xﬁbst@& HASAHEY oL 8 [spaface of
onto the toner surface is increased, which bl ocks

thef fabi |seryeofo kkeept andmblansimdegriadésHaowet evparaith ¢he
i mage-fixing properties. On the other hand, the area

lapgat b0 not adndSphOYe At APER ased0 1MO:RAOGLINAIL S, charge
PCT/ JP2005/ 014709 concave-convex formation on the

cad2Eh s&g%@&aﬁggo&f at ed wth volune-shrinkage at the
time of F Vet

novi Ng a so nt cannot be observed and

| ow-tenperature.i mage-fixin roperties al so
fhgparea ratio Xswg_u-f of shagdopwspof filler 1n the region of

200nm from the toner surface is preferably 50% to 98%, and the
area ratio Xiota1 of shadows of filler in tﬁe entire region of the
cross-sectional image of the toner is preferably 1% to 50%.

When the area ratio Xsuwr is 50% or less, a concave-convex
shape is not satisfactorily formed on the toner surfaces because
a density difference of filler between tﬂe vicinity of a toner
surface and the entire area portions is inadequate, and charge
property degrades because filler cannot be exposed on the
surface of the toner particle. On the contrary, when the area
ratio Xsurr 1s 98% or more, the exposed amount of filler onto the
toner surface is increased, which blocks fixability of the toner
and degrades low-temperature image-fixing properties.

On the other hand, the area ratio Xia is 50% or more,
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degrade, because a density difference of inorganic
fine particles s between the vicinity of toner surface

wo amditde i nternal region decrease. Wien the @mreph@idi 909

Xtotal is 1% or |less, concave-convex formation on the
toner surface associated wth vol une-shrinkage does

co el varake vk b e8i% thait | ¢ adiordoner Fhefidd cdaeesanfd awith
filler-layer formed in the vicinity of a 10 surface

voRImEPEnENEIsDase (BBY LG €0 Plr &y RIESE Mo 1V BUENEd PROt be
can be determ ned by analyzing a cross-sectiona

bim:\e of ar?sirj IEarti“lethrough_fthe use of a,. 1

oby¢iatt &hn IRVt PR A BFosCopREe (FENS  RdmRIey tigshealso
toner is dispersed in a sucrose-saturated 15 solution

degrndp, hroanscol dwsiby didéerener pfozengamiciioe parheles
frozen solution is then sliced into 100nmin thickness

betisbag thectydnitereot aopBetkoklhiofee: yndytihg ofter@l region
filler with ruthenium tetroxide and taking a

deSfOass sect i e of resiip particl sk ng
etransm’ ssi tggﬂ‘g%ec??%n ;?nleca?os%z%g atgti , 000- ;io}lod %% less,
magni fi cation. In_a cross-sectional syrface of .the i
oG OBy B 61 DR e A G U e | S i bed. with
maxi mum using an image analyzer (for exanple, nexus
volneneCuUBE nJerge 208 s(meinufake pregrely sexedtpeily), and
in the surface area of the portion of a certain

t hi ckhesehdiketiaic af takBle #-Na fe difoeedid @rinl BRI Eicinitdl of a
WO 2006/ 014019 PCT/ JP2005/ 014709 perpendicular to the

' . f. f i Cl-
w5 ey D RV ABR0of U5 P PR Lo 1 be

account3 %or 509?0[ nore is defined as the thickness .
dei’cﬁrrph%e y analyzing a cross-sectional 1mage of a resin

particle through the use of a transmission electron microscope
(TEM).

Namely, the toner is dispersed in a sucrose-saturated
solution in an amount of 67% by mass and frozen at -100°C.
The frozen solution is then sliced into 100nm in thickness using
a cryo-microtome followed by dying of'thé filler with ruthenium
tetroxide and taking a cross-sectional image of a resin particle
using a transmission electron microscope at 10,000-fold
magnification. In a cross-sectional surface of the particle
where the cross-sectional area is the maximum using an image
analyzer (for example, nexus NEW CUBE ver. 2.5 (manufactured
by NEXUS Inc.)), and in the surface area of the portion of a

certain thickness distance taken in a direction inwardly
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filler-layer. It is noted that the determ ned value is
the 5 average value which is calculated from

WO wegpeavi ve val ues for 10 pieces of toner pardi 66014709

sel ected randomy. In observing an i nage taken by a

transm ssion electron mcroscope (TEM, when it is
pexbpdidicullhrt 9o dithi nGiytsdlea friid | Sie | ayefa@ndof edidi toner

portions, mapping of a cross-sectional 10 i mage of a

pafrrtgtﬁiﬁag dﬂ% t G nPRhaigned: RGE ALANG o thBea 809VEr RBkedller

I's carried out by using various apparatuses

ac AT oS SpPE L Rt o diF iBer G- arepirifiBese g the

..spectronmeter (EDX), an electron- energy-|oss ]
fillopdetesnet dt (EERS)tpdt chiaderfthid ydatdimieed| spduef rismthe
15 the image of the conposition-distribution obtained

avéragn tviadueawdliyhi & antbidlaesdt frooal Spditberd NGKASS S 0
of the filler-layer according to the nethod stated

picRBOVEE (il phr NS 2. EXAPARAB R, Shape of the toner

accor di ng e present I nvention. 20 The filler is
preferabl y included. and ipvolved in the toner, and a
Cer (1 A DakBHRE of i HEoge] PaFefbpr &1 ety Sxigas Gl syon
.a surface of the toner-base particle. The filler
miesqseope ofl'EME), swilfare i6f ishedilfberlibabed Patingish a
enables inproving fluidity of a toner. and obt ai ni ng

filldrdayehangel NfeaHald WO&ZOM\@, 200810140LF a cross-sectional
PCT/ JP2005/ 014709 en a material having a hydroxy

QG0N SUEDSE I8 SR S5sRn Al 5 800 e e
me%ﬁgat is tcg%rygcgrooﬁ(t}/ b%rr %%eng*nvgnsou{g %Cpenggata}lses capable of
mapping of compositions of resin particles, (for example, an
energy-dispersive-X-ray spectrometer (EDX), an electron-
energy-loss spectrometer (EELS)) to identify a filler-layer from
the image of the composition-distribution obtained from the
analysis and then to caleculate the thickness of the filler-layer
according to the method stated above.

FIG. 1 shows an example of a shape of the toner according
to the present invention.

The filler 1s preferably included and involved in the toner,
and a certain amount of the filler is preferably expo_sed on a
surface of the toner-base particle. The filler exposed on the

surface of the toner-based particle enables improving fluidity of

a toner and obtaining high-charge property.
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fine particle exposed on the toner surface is
i on-bound to or 5 absorbed to the charge-controlling

wo 2@3%Mg1o The mutual  interaction enabl es obt aipiNg00s011700
hi gher-charge-buil d-up properties and higher anounts
of charge. Therefore, the anpbunt of external additives

to -bﬁfl?egfg%dmﬂ%rggﬁﬁgxﬂ%€9%§rﬁ§ enWadsGaR R silica is

restrained to a sm anount, ‘and r &l eased
er nal itives,can be.restraln%d. Furt%;gyﬁgh_l s &

usEh Gbre TOIFerdil f1 | T HEoT EHeTP L Bselt oXeena

addi tives onto a photoconductor and surfaces of
cheege icongrolthes t ageRhedbeohyidiesy Brenp gpert jsyirface of a
preferably 0.005pmto O0.5pm nore preferably 0.01pm
finko pQux2fute argostdl bnnohe tdbeprefefall ysOid2gmutiod to or
O-lpm Such a filler-layer can be suitably forned by

5 ab '.c Sitt%g Rhe dbgggggi%ﬂﬂomh@ of; degprer nergei absydwal

a east a rresin and a filler are
. dispersed and/or djssalved.in an.organic.,s0lvent is,.
iniGrSREI g b 88 SBHETUE ik BAF e Ll F i Honsg ties
obt ai ned droplets to processes such as renoving,
andriyighgr ematets pfkkkagiet he nedi um and water, which is

referred to as solvents herein, to be nmade into solid

par tTekesfard i thavekyt pfadueenalonédiliase to be added
particles. It is believed that a concave-convex shape

asgphthggielﬁgggegﬁpsaf%t%%/ HA0Y RCLIRER08! 904 40%mall

clesis formed at the tinme o
o eSS PR LSRR ACLE D Ptsainea
surface-area reducing rate is remarkably | ower than
Furhker, it is possible to prevent filming of the released external
additives onto a photoconductor and surfaces of carriers.

The thickness of the filler-layer is preferably 0.005um to

0.5pm, more preferably 0.0lpm to 0.2pm, and still more
15 preferably 0.02pm to 0.1pm.

Such a filler-layer can be suitably formed by dispersing a
dispersion liquid of toner materials in which at least a binder
resin and a filler are dispersed and/or dissolved in an organic
solvent is dispersed in an aqueous medium and subjecting the

20 obtained droplets to processes such as removing, drying, or the
like of the medium and water, which is referred to as solvents
herein, to be made into solid particles and to thereby produce

toner-base particles.

It is believed that a concave-convex shape on the surface
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vol une-shrinkage rate, appropriate elasticity is
brought to the 5 surface of toner-base particle, and

wo fobepMp@cosity of inner portions of the tongicPahiGli®roo

is higher than that of the surface thereof. Wen the
t hi ckness of the outer-layer of filler is in the range

of $6ALPY ﬂbﬁy Srtikhes g b eRRNC tith vt BROI Yo REhveSrih kage
surface of toner-base particle and the inner portion
f th article . to.ingreas Lo mak :
of IRREARASE SIRFEIRE P oty BEBRERY Bn EREVIRE Fagesqrents.
the particle. The nethod for dispersi g@\ﬁ\}ﬁhe1 filler is
begipuspaaniane Amep redupteg radadstigearkabwg [ow ehebapt the
may be used, for exanple, the follow ng dispersion
voheihlkosk rodn fe ratded. apdpr i) ade netdwideiof ishibgleuaHdi hdethe
resin and a filler are fused and kneaded, in

sufBRQY JRRGRe Wb el PErPRIES Al Thé NVikBEsith SERNEEr Yordions
di spersing agent and/or a di spersing agent to obtain

of Epfaaerr Bar ol i 3y Rl bt it BRE GoF I ehRGeor.

di ssol ved or suspended in_a dispersing agent with_a
bi nd¥hersthe thiakvgpaant dhgi 9Ht@ﬁ'éa3fﬁéc@§§?k19r difdin the
then mechanically wet-ground or mlled by a
rafigspansedgabeed tice diBjerdnvet hodiséosmhy dietaveen a surface
synthesized filler in a 24 W 2006/ 014019
P, ) / . .SPEEsLN Nt i X
o R R s R RR e oA F POk PAHSE I pasticle

imquesa\deﬁdrstsgt@ai Wda‘lb}p:%os%?r%vg %Hhvb?ze\émleca%iﬁyf{ekiagged on the

surface of the particle.

The method for dispersing the filler is not particularly
limited, aﬁd those known in the art may be used, for example,
the following dispersion methods can be used.

(1) A method of which a binder resin and a filler are
fused and kneaded, in accordance with the necessity, in the
presence of a dispersing agent and/or é dispersing agent to
obtain a masterbatch in which the filler dispersed in the binder
resin.

(2) A method of which a filler is dissolved or suspended
in a dispersing agent with a binder resin in accordance with the
necessity and then mechanically wet-ground or milled by a
dispersing machine.

(3) A method of which a synthesized filler in a
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subjected to a wet-process, and a
sol vent -repl aced-organosol is 5 added to and m xed

wo Wéstdisdibe di spersing agent. Anong these di Speg§®hossoi+7o9
nmet hods, fromthe perspective of dispersion

stability, it is preferably a nethod of which a
dispersihignggagéns dddadided moisadi spersion liquid in
which a filler dispersed in water and subjected to a
wet - pLpcess, mabHod é@vﬁ@ﬁﬂﬁ%ﬁfﬁﬁ@%@ﬁgdagéﬂﬁﬁ%éﬁﬁgbﬁ.to a
0

added to and m xed with the dispersion |iquid.

: Ql vent - l.acedsor gangsol . for. exanple :
i B, A S R T O Er o Lim et BT comd e
gxide synt hesi zed by a hydrothermal synthesis nethod,
sufiediedydp aprstarocess, tard | 3 kolvang e Riiaspdr ef ganosol is
liquid of organic fine 15 particles obtained by an
5  addedl 56 emdootiwesl wZehithe ditgwding aseed- pol ymeri zati on
‘met hod, a suspension-pol ynmerization nethod or the
i ke Aah8nBy koAbl 286k oS b Hdtes | Hrding g p%g%g%ﬁ%tv% of

repl ace water by a solvent, preferably, nethyl

-ke t acetate, and.the,like. Fal .
i NG, SbiR ThA S RBhSAR I oo el of ahigh o
. described in JP-A No. 11-43319 nmmy_ be suitably used.
flnEﬁgh’Bge%g%lﬁttlﬁea@@ﬁﬂféi%ﬁaﬂl%@%ﬂﬁdppahﬂélldoklgambsdl a filler
i nclude Organo Silica Sol MEK-ST, and a MEK-ST-UP
difmaraddaciur echttey NISBANuGHEM ALt d NRUSFBEES00kER), ) and &
Filler 25 WD 2006/:014019 PCT/JP2005/014709 The

10 soMQTB: PR DB Leko Pf id NedRd® Y RAHt 168 418 the
I 00lgmto 0.51

filler 1s preferably O. g .51, m nore
di%}{egll;sgﬁ%Bii{g%ﬁggég?mgli&%d&@éﬁoﬁegﬁt-igbkécerﬁ)'roerganosol, for
example, there is a process in which hydrogel of a metallic oxide
synthesized by a hydrothermal synthesis method, a sol-gel
process, or the like, and a dispersion liquid of organic fine
15 particles obtained by an emulsion-polymerization method, a
seed-polymerization method, a suspension-polymerization
method or the like are hydrophobized ugiﬁg the finishing agent
to replace water by a solvent, preferably, methyl ethyl ketone,
ethyl acetate, and the like. For an organosol-production
20 method, for example, a method described in JP-A No. 11-43319
may be suitably used. Examples of the commercially ayailable
organosol include Organo Silica Sol MEK-S8T, and a MEK-ST-UP
(manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.).

- Filler -
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the nunber average particle dianmeter of the filler is
Olgmor s nore, the particle dianmeter is preferably

WO 2ieeddieéd by using a | aser-neasuring appar atesSr/A@noso14709
particle size distribution. Wien the nunber average

particle djanmeter of fhe filler is less than O1 m,
P i L er bpmer i ot c”tifiﬁ%"é@ffPér?bjﬁhEIBEﬁ*ré’pBaF?’iCie of the
surface area and the true specific gravity. A BET
fillopetd firefetnl becd.@Pdani doc 8nd ber . det@reripmede Xt ivg 0afh0lpm
apparatus according to the typical nitrogen-
to @ASAEPL hor] ’eilnosoranprd R a®tan®l e 21l ke t6 oitEythal ['When
aval | abl e apparatus, QUQNTASORB (manuf actured by

thg{mg@%ﬁé{%?pﬁ?%&é e{lji'ablggg%f rdf”PBX ﬂgfélj % % '1r1ilgm or

di aneter er can erm ned by dividi

the inverse.ls nunber of.the EET ecific surface area
moge, tifke Magtaclepdinmeteruts res %F?gg’ gragetyedTRE using a

content of the filler in the toner-base particles is
lagprehecatinyng. 8pYay atras sforop 208ichy sias sdistorleation. When

preferably 0.1% by mass to 15% by mass, still nore

thoneh A ¥vb¥% by Passicle ARMetebwMuss. fitld is less than
particularly preferable 2% by mass to 7% by mass. The

0. 48" Sk roBrBERRElC BhLuBhe L B U SHET, PR ace
et IS e BRI 025, TR R e

PCT/ JP20051014709 snuller the amount of addition is ,
can eogpli dee rhomddrnding acoap@pee-adasy axcordide tbobke -thgseal

particles. The filler is not particularly |limnmted,
nito¥ndglsbhptidd héthod, and for example, the commercially
available apparatus, QUQNTASORB  (manufactured by
QUANTACHROME), can be used. The primary particle
diameter of the filler can be determined by dividing the inverse
number of the BET specific surface area of the filler by the true
specific gravity.

The content of the filler in the toner-base particles is
preferably 0.01%by mass to 20% by mass, more preferably 0.1%
by mass to 15% by mass, still more preferably 1% by mass to
10% by mass, and particularly preferable 2% by mass to 7% by
mass.

The higher the aspect ratio of the filler is, the greater the

effect of concave-convex formation on a surface of a toner-base

particle is. Thus, the higher the aspect ratio of the filler is, the
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i norganic or organic granular matter. Fillers may be
used 5 alone or in conbination of two or nore in
wo 28680fgance with the intended use. Col orantspcY\g¥&%s/014709
charge-controlling agents or the |like which are
typically used for a toner can be also used as a
smfilldrer th Ex aamploes tof ofrataekdialsn ofist hm(pmg‘@mﬁ ciéx | ferming
include vinyl 10 resins, urethane resins, epoxy

cod@Sid'8on®8 k&M 'tﬁ%'ﬂﬁlerpﬁh&’@'ﬁcﬁ%clfe%s' ns, pol yi ni de
resins, silicone resins, fluorine resins, phenol

o5 PR ARAMO%LCHARSIEOVRNRI NG ASSN0A. HEET, i

resins, “anilirne resins resi onat e
resins, celluloses and m xtures thereqf and furt her
1DQQ&ﬁqdﬁeO§nOégﬁgﬂcmﬁﬁaﬁgb%% B ttercar HalBES wiBaY Bt awed

wax, and rice wax), polyolefin waxes (such as
alopwd y)ethylccmebiamjtipmﬂ yppriopy lene) orepamabhttordares, with the
ket one waxes, ether waxes, |ong-chain (carbon atons 30

mt‘é'hd@?f Qbe. alCohakiasal faRaks. chQB?e cdaﬁit&om@rgbq&eadt@wsol
nor e) fatty aci ds, and ures t her eof

Lhet$ i oummﬁhgng LB I8N 2R 9AN & 20,0 OTENES M0LCD K s

such as azo
phthalocyanlne condensed- pol ycyclic conpounds, and

a ftlde®r | akes, and derivatives thereof can be used as
organic fillers, of which various organic dyes and
or galika op lgmenf m siwahaBsofhzhe orgghichfillecyanilnde vinyl
condensed- pol ycycl i ¢ conpounds and col or | akes, 27 WO

res%%G/u%&ﬁ;%eP%/}%PZ%%%/xglﬂgﬁ%s AN edelisyAL] %ﬁyz&ﬁﬁa@of

are preferable. Exanples of t he |norgan| c fillers
i.ncl ud such. as ﬁ- i ca
n

I'eSé.gIS %}Iaﬁﬁgesi?ﬁtdﬁ}(qodieesre?l[qsa gorlné relsms, phenol

resins, melamine resins, benzoguanamine resing, urea resins,
aniline resins, tonomer resins, polycarbonate resins, celluloses
and mixtures thereof and further include an ester wax (such as
carnauba wax, montan wax, and rice wax), polyolefin waxes
(such as polyethylene and polypropylene), paraffin waxes,
ketone waxes, ether waxes, long-chain (cai‘bon atoms 30 or more)
aliphatic alcohols, long-chain (carbon atoms 30 or more) fatty
acids, and mixtures thereof. Various organic dyes and organic
pigments which are typically used as colorants such as azoic,
phthalocyanine, condensed-polyeyelic compounds, and co_lor
lakes, and derivatives thereof can be used as organic fillers, of
which various organic dyes and organic pigments such as azoic,

phthalocyanine, condensed-polycyclic compounds and color lakes,
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zirconia, calcium oxides, magnesi um oxi des, iron
oxi des, copper 5 oxides, tin oxides, chrom um oxides,

WO BnéAimony oxi des, yttrium oxides, cerium oxi ﬁ@mpz(,{wm”{,g

samari um oxi des, | ant hanum oxi des, tantal um oxi des,

t er bi um oxi des, europi um oxi des, neodym um oxi des,
andndle feratites thetabf hydrmdfdeabuch as cal ci um

hydr oxi de, magnesi um hydroxi de, al um num hydr oxi de,

and pashgpid HPQH@SL'nWO%QﬁP%ﬂE?g B '5?&319 Iﬁ@EQHQ@t{)?ﬁdcs,

such as heavy cal ci'um “carbonates, 11 ght cal ci um
rbon tes Zi nc car nat.es, . barium ¢ bong
sugR G P IECEs g h Gln T ot S e ri it oS deeniugnia,
.calciumsul fate, bariumsulfate, and plaster fibers;
ZINREDAR , C§ﬂ¢1|%t®sd§acmagnea1mmumsida davwe oxides, copper
(wol I astonite, xonotlite), kaolin, is clay, talc,

ox1d @R, tinomt s, lohadin B mbentdn taﬁit@%ﬂly%ﬂlﬂééﬁy@hﬁ@,m
sepiolite, inopgorite, ser|C|te gl ass fiber, glass

oxmd. 1‘9{1 %x&ﬁ@ge%rllﬂgﬁjl Hb?eﬂiﬁyﬁg %lxli’me?um

rate ni icon nitrid
tanates tass mtltanate, .cal cium
alilhlmt%’ﬂ ﬁe?ﬁ e YR AT P i Te 0 g om
lead 20 zi rc.onat e ti tan| um al um num bor ate; net al
oxlibrstasd fechitas et hpdraxsle amthaaarw:iaﬁclmmohadeoxide,
net al phosphates such as trical ci um phosphate; netal

madthddiden ISPy a8 M vbsaNwm hydkbkides, ARUabasRr bi des

such as silicon carblde car bons such as car bon bl ack,

i S R RS S“Sﬁfﬁé%%o%w 2ol

fillers, jnorganic fillers are prefera used for. the

caxhqpapes, dﬂaﬁh cwaetflatraﬁwrb%e&eszwecaprr T s, D ardHen
silica, alumna, and titania are still nore

caldlcafl@t&blcéisumibm,ghydrosulﬁte; metal sulfates such as

calcium sulfate, barium sulfate, and plaster fibers; metal
silicates such as calcium silicate (wollastonite, xonotlite), kaolin,
clay, talc, mica, montmorillonite, bentonite, active terra alba,
sepiolite, imogorite, sericite, glass fiber, glass beads, glass flake;
metal nitrides such as aluminum nitride, borate nitride, and
silicon nitride; metal titanates such as potassium titanate,
calcium titanate, magnesium titanate, barium titanate, and lead
zirconate titanium aluminum borate; metal borates such as zinc
borate, and aluminum borate; metal phosphates such as ’
tricalcium phosphate; metal sulfides such as molybdenum
sulfide; metal carbides such as silicon carbide; carbons such as

carbon black, graphite, and carbon fiber; and other fillers.
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them silica is particularly preferable and preferred

to be used 5 in an organosol configuration. To obtain
wo 28000f@anosol of silica, for exanple, therepi$yda0s014709

process in which a dispersion liquid of hydrogel of

silica synthesized by a wet process such as a

hy dr@thatgahesytdhesilse netihed g aaiid fallsok agel p pseaaddy

is hydrophobi zed using a finishing agent to repl ace

usdd%o %rfi?%r?gf oG I8 ¥ees ﬁygrbl%?erébllmﬁtﬂﬂ

et hy etone, and an ethyl acetate. For the filler
..used for.the tgner according,to the present
silicR, aHETBHA: £l R BT Aréc Tl Buer pPF ATl 6 ¢ pipne
surface thereof finished using a hydrophobjzer. For
tharhe shiidadshobridenlaflyrpisfeandipland prsifearrd sodp rgd
agent, a sililation agent, a silane coupling agent
5 in Bavéngahb s oshKyborgeoud, 98 Sgam sntdt@nedsol of silica,
coupling agent, and an al um nate coupling agent) or

t [ [ t.he; £ 1.ni: shi d
for SEaifie, fRBre € 4 bRLETAEIn MR AL L B AR B AT B!
‘E“h a ;i | l.er subjected,to a surface 20 treatnment
hydzesgl ef prieasyat eééz%dlt]i&)’df‘o‘ﬁﬁf)&r?éﬁssﬁ’r’ec PPI%r used
in the toner of the present invention is preferably
hydubjlectred! tsyrdhssid avethodatmdnt sad- Pdsprédess wbove,
and the hydrophobi zati on degree according to a

hy&?&}gﬁﬁﬁizéd tlfs@h%(%ﬂ fﬁﬁtsmﬂlgi é%@lﬁﬁﬁ:ﬁr@ﬁ’ﬂ}icé&%et & 236%b2An
WD 2006/ 014019 PCT/ JP200/ 014709 The hydr ophobi zati on

o orSGRCE A SRR BLA0T GRS 90 BLEST

pl aced in a beaker, and nethanol is dropped while
acetate.

For the filler used for the toner according to the present
inventioﬁ, it is preferred to use a filler with the surface thereof
finished using a hydrophobizer. For the hydrophobizer, for
15 example, a silane coupling agent, a sililation agent, a silane
coupling agent having fluoroalkyl group, an organic titanate
coupling agent, and an aluminate coupling agent) or the like can
be listed as the preferable finishing agents. Also, satisfactory
effects can be obtained with a filler subjected to a surface
20 treatment using silicone oil as a hydrophobizer.

The filler used in the toner of the present inventign 18
preferably subjected to a surface treatment as described above,
and the hydrophobization degree according to a

methanol-titration method is preferably 15% to 55%.
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stirring the dispersion |liquid. Next, the external
additives are 5 nade gradually settled out- as the

w0 mensi+by of nethanol in the beaker increasespc@apdoeddigszo9
mass fraction of methanol in the conbined solution of
met hanol and water at the end of sedinentation of the
ent i ‘A@cahydapp&iobéxe tomalle auee v aesldtermdekidnby tdee t he
hydr ophobi ci zati on degree (% . 10 By using inorganic

folflbwe ngadicitblods hBirsg sdmhydriopheikhgatdonadeqgr@y of a

which is within the range stated above, deformation

saﬁrfplteogfe ptqu geke, %@ﬂ@%l QAL RRE Yol @Qthoijl}j)e'dswhﬂe

pOSSI orm a suit € concave-convex

Sur f a toner - Concentratio
S%ﬂiw%ﬁ@e &b‘?Pedi?lPHo'ﬁgﬁhﬁic %W‘ér' eoeeséem?ﬂflﬁgﬁ Fves are
added to the toner particles, silica is particularly
5 mafefaeshialy weshlesl bt sheghhsidyarf imdhganilarf the er
to be internally added to the toner particles, the

begbegeRicrabiseB, ahdsthé GaAs Xt 5E1iBG o?&@t{he_@a@lufﬁ ane of
the toner particle which is caused by silica exposed

cof2biblie LoNRioAUf AGEH ! £ 8ahE Y 049170 ohcds Lo 10

tom c9 concentration I's ['ess't
se@t RESRALIH L0 G Ly cabipouti 66 C 807 o 29001 DEE0IED
PCT/JI ' 2005/ 014709 effect cannot be obtained. Wen
defive & ancidm hadirop hebintragivhate grid® &%omi c% properties
of the inorganic filler domnate the surface and the
10 bul ks apefE i8S rehnidFidORRTtiARd PAeRAF Li es of
hydrophobicization degree which is within the range stated
above, deformation of toner can make progress favorably, and it
is possible to form a suitable concave-convex shape on a surface
of a toner.
15 - S1-Concentration on Toner Surface -
For an inorganic filler to be internally added to the toner
particles, silica 1g'particularly preferable. |
When silica is used as an inorganic filler to be internally
added to the toner particles, the concentration of silicon existing
20 on a surface of the toner particle which is caused by silica
exposed on the toner surface is preferably 0.5 atomic% to 10
atomic%.

When the concentration is less than 0.5 atomic%, charge

property is unstable, because satisfactory fluidity and charge
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the binder-resin for toner are hard to devel op at the
surface of 5 the toner. The anount of silica existing
woO 2@ieagger face of the toner-base particle ispagapiio€diszoo
by using the XPS, i.e. X-ray photoelectron
spectroscopy. Here, a nanoneter-scale region of a
effeonennsotflacebbeimgd apWhxn sy eovalcenanatminers mere than
neasured. io The nmeasurenent was performed by using a

10 ]a%gﬁch/pdﬁk%p c{i8Y &*M&?ﬁ@?éﬁﬁ& $ECt omRlflte the
manuf act’'ured by PH Co., The X-ray source was

sufficd 4 ol nBIE BRaL ?%eﬁiﬁ%@ﬁ@?ﬁerw%”@ ﬁ%ﬁ%b g

stuffed into an al um num.di sh, and the di sh was
theybindenirerin foartsore sasetharst tﬁﬁeies%ﬂ%@peafh&hae%urf?ﬁ@ of

atomc percent on the surface was cal cul ated using a
the¢ ebatirve sensitivity factor provided by PH Co., Ltd.
The neasurenent nethod, the type of neasuring

app&rﬁwmo%dc %Pguli@@%%@fﬁm 080, ireRs (ﬁ’rfﬁl@‘)t

particul arl Imted, provided that simlar

lts ca obt ai ned he
t%edhﬁﬁfmgﬂé?@ b ereranted B Bt HerRER P Peray
As inorganic fine particles having a nunber average
phdiestereronopeisérpsdarary Hare, @ @amnmgtegoﬁﬁﬂ%rs@mmqof a
it is 31 WO 2006/014019 PCT/JP200S/ 014709 possible

toddy Haefdmi Bbihg agxi e fddriemdrianbese teueh sam esishired,
alumna, titania, zirconiumoxide, iron oxide,

rmgn?ﬁb%e%éh@%meﬁ@h&éé’g‘e(}ﬁldlﬁednﬁﬁg?ﬁ%%ea%@@S MioRG1

oxi de, strontium oxl

X-ray photoelectron spectrometer manufactured by PHI Co., Ltd.
The X-ray source was MgKa (400W), and analyzed area was
0.8mm x 2.0mm. As the pretreatment of the measurement, the
sample was stuffed into an aluminum dish, and the dish was
bound with a carbon sheet to the sample holder. The atomic
percent on the surface was calculated using a relative
sensitivity factor provided by PHI Co., Ltd.

The measurement method, the type of measuring
apparatus, and the measurement conditions are not particularly
limited, provided that similar results can be obtained, however,
the following conditions are preferable.

- Inorganic Fine Particles —
As inorganic finé particles having a number average

diameter of the primary particle being 90nm to 300nm, it is
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strontiumtitanate, barium oxide, and cesium oxide. 5
Anmong these inorganic fine particles, silicais

DNg
WO 9P@Efidfdbl e because it is white in color, carcheweedsro

for color toners, and is highly safe. For the
pr&gyction met hod of silica, two production nethods
PoRgiRlp e sesrabillin &x 1 denidap; wr@pge%ﬁapbdm soliesn,
particles and spherically shaped toner particles can
alpgin®,pritaluce dzirtheiemapeid beirmt badée f ora preduahngkide,
silica, in the case of indefinitely shaped fine

caP@lilrh @88, n ABENAL <00 PIIRAUG R, x GRS h PN kY BEi de

silica which conbusts silicon tetrachloride in a gds
.and in the case of. herically shaped fine
Stll.|é>ar ?‘c 2%?&%3%93 Lot %’E‘é%ﬁcﬁ‘h Cteél‘gﬁ’e% €gel
process in which a silicon oxide is deposited in an
aqueSJBOpHddese inatgazisl Digel pprbicdss, silulkoxpaieferneble
i s hydrolyzed, deconposed, and condensed in an
beagueeus isokhificoin tcolomkeasibd axedefinstled. t xa| 05d G
the al koxysilane include tetranethoxysil ane,
hikBI¥ agkboX &) 808 préf Ul 18 9Pk %Yoy ol
%eti abut oxysill ane.prExaones o? tﬁg c‘Sﬁc%;'ﬂlta ystﬁpgor
hydr ol ysi s i.nc] ude a nia, urea, and npnoam ne. . Fro
prPf RO Reitits BRvE e ob g b D g ap il shaped.
preventing occurrence of dust at the tine of
topenmsrréiele agin sy hdraepllygs ipp ed deincanp actiekeabihi by,
silica fine particles having a 32 WO 2006/ 014019

pr&®CuLdR2005/ 014709 nunber average di aneter of the
primary particle being 90nmto 300nmis preferably

for ngg,h-p 4.8 rd; € : : according to.
he Sole-lgel p@gggg?ﬁoag%? A RIS AT 2 AGE AT DO d Q¢
indefinitely shaped fine particles, a method of producing

combustion-type silica which combusts silicon tetrachloride in a

gas phase, and in the case of spherically shaped fine particles, a

method according to the sol-gel process in which a silicon oxide

1s deposited in an aqueous phase. In the sol-gel process,

alkoxysilane is hydrolyzed, decomposed, and condensed in an
aqueous solution to make silica deposited. Examples of the
alkoxysilane include tetramethoxysilane, tetraethoxysilane,
tetraisoproxysilane, and tetrabutoxysilane. Examples of the
catalyst for bhydrolysis include ammonia, urea, and mono_amine.
From the perspective of improving transferring-rate,
preventing occurrence of dust at the timé of transferring, and

keeping up excellent cleanability, silica fine particles having a
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Further, it is effective to performa surface
reformation s treatnent of silica fine particles

- wo wsiong1a hydrophobi zer or the like. As the pceriap005/014709

hydr ophobi zer, it is possible to use

di met hyl di chl orsilane or DDS, trinethylchlorsilane,
numbehyh teichd disinare,ofatl ey ipdi metypdirtil @tsihgng)nm to

al l yl phenyl di . chl orsi | ane, benzil di met hyl chl or si | ane,

300 PmPIOpELIRAdL R RYE £ hhL 0L $pltAN8cal shape and produced
a-chlorethyltrichlorsilane,

-ghl orethyl trichlorsil ane,
2RI T PHEERY RIS 1 | ane,
chl ormet hyl trichl orsil ane, hexanet hyl di sil azi ne or,
HVDS urihseaghdnya fde eiivadionBe riasmta B & Fakreatioly
the like. When the nunber average particle dianeter of
trebb@ernltbof piigadige foarei destieles ai syl esshobarer 0mne
inorganic fine particles are buried into the toner

111;('51.%&&}&@%9&%60 85iRYeht 1h Possiberd Qg under goes

act orce ause carriers or toner particles are

. Stirr d mxed i i mage devel opi ng _appar at us.
iyt SR Ter RS s PRy oS B IR HanBE hor o ¢
fine particles is nore than 300nm the inorganic fine
mephyligtebrsikane.apllzldionpbhsl diwdyjorsdanene toner
surface to cause change in the toner properties,

all leém i BEEE 16 £sidan abbenmil dinh @Egel chlohsidangr ound
foggi ng of toner or decreases in toner density. The

o SRR S EL O Bl M BRI 5 V0
o iSSR0 0 900 Ll aPr o o ke
contained relative to the toner. Since the particle
chlormethyltrichlorsilane, hexamethyldisilazine or HMDS,
hexaphenyldisilazine, hexatolyldisilazine, and the like.

When the number average particle diameter of the
inorganic fine particles is less than. 90nm, inorganic fine
particles are buried into the toner due to use of toner over time,
the toner undergoes impact force because carriers or toner
particles are stirred and mixed in an image developing
apparatus. When t{he average particle diameter of the
inorganic fine particles is more than 300nm, the inorganic fine
particles are liable to move away from the toner surface to cause
change in the toner properties, which leads to an abnormal

image such as ground fogging of toner or decreases in toner

density. The average particle diameter of the inorganic fine
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di ameter of the inorganic fine particles, the nunber
of pieces 5 per unit mass is small. Thus, when the

WO 28mPefit? of inorganic fine particles is | esspdharetaY%oeo

by mass, the nunber of pieces of inorganic fine
gaﬁﬁjcleg on the tone% surface is_so small that
PRERCSIT BT iTBREE SredeFakly 480mm ter PPy property and
cl eanability are poor. However, the content of
inorgﬁhﬂé.mhﬁ@rpadtt@HBakbsoxm%pbgfemahi@rﬂﬁhnkﬂih@rganic
nore than 5% by mass. Wien it is nore than 5% by
fimespartinds gadheaihog Ranti 65 tAklidAab! esi P d®UE particle
away fromthe toner surface, which may cause an
oRl ¢ i pag jt 4 ends_to cause problenms wth.

d?%%g?ggégigg?iﬁ%?@ggﬁgﬁgﬁ?% %?%%ﬁﬁ%%,%hg Ramber of pieces
ghot oconductor-fla and abrasion. 15 In addition,
Phbsiis BARS dfov@r1#bt ed! hA6r gahra thaecoptent cifesnorganic
dnorganic fine particles and organic fine particles
fipgypapecles ihdesadded 003%hbyt mnars, ahexi@ibal of picces of
additives. By using other inorganic fine particles

iranga0rigafine: feioR bl 882308t L PRl Addi LLV
fluidity andithargesproperfy %? t he ?%%grqgaéb %%B%%that

: peglfical ampl es of the other .
o SEALIER SFRAT L 98] iR et ad “Floemalubioy
oxi des, bariumtitanate, nmagnesiumtitanate, cal cium
4G Rt e, DOMYOYRE Ut eamtant ofi aBorgxntedinei particles is
.oxides, silica sand, clay, mca, wallastonite, silious

pP3feveb BO08/1014008 RCTLIPROASE L0 aear t Whehr oMy Mnore
oxi des, eerie oxides, colcothar, antinmony trioxides,

T 1 g RS T AT AR v
avgg*}b!fldoel%’ t%%d toner surface, which may cause an abnormal
image, and it tends to cause problems with toner scattering,
smear in a copier, photoconductor-flaws and abrasion.

In addition, besides the above-noted inorganic fine
particles, inorganic fine particles and organic fine particles may
be further added to the toner as external additives. By using
other inorganic fine particles and organic fine particles as
external additives, fluidity and charge property of the toner can
be controlled.

Specifically, examples of the other inorganic particles
include silica, alumina, titanium oxides, barium titanate,

magnesium titanate, calcium titanate, strontium fitanate, zinc

oxides, tin oxides, silica sand, clay, mica, wallastonite, silious
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woO 2@erisobes such as pol ymer

silicon nitrides. For the organic fine particles, it
is possible to s use, for exanple, polyner fine
particles made fpomypzooso14709
pol ystyrene copol yners, nethacrylic acid ester
copolynmers, and acrylic acid ester copolyners obtai ned
eaiin, alseapidimeeceididsi ovepol yosidezat icohgotthsuys penbironny
pol ymeri zation, and a di spersion polynerization; and
trib Qi A8BSH NP AN ABES 784G hiddn Sdtide@N®arium sulfates,
benzoguanam ne, and nylon, and polymer particles
using .thernosetting resins.,The, exte I hi:l;ves
ba e B TR et A BBy PR S sttal o e gy Q687 and
_fluidity and char%e property of toner? even . under .
siligogh nititigrt y 1o ithenaesr Rl {inseprghiflag &b dbmegable to
treatnment i5 thereof and inproving hydrophobic
usdqar afper téxesmpExanpbégmdr tfiee prafechid esichi std ngolymer
agents include silane coupling agents, sililation
paP9ENIsS m sk arf GOWRIVBg AR S AV G @ bl dtdddidied acid
al kyl group, organic'titanate coupling agents,
al um num_coupling agents, .siljcone oils, and i fi
estdr) Ml Em L b g alPT I o 5H 0 SaPbhing 2R BlbL By
of inproving fluidity of toner and stabilizing charge
a properiiyeeit pmpldpar abpelysardaatiogdr oplobi GWiNgEESN
and hydr ophobi ¢ titani um oxi des obtai ned by
polsubg eicditign Si | bed and/ ordidpeasionm oxiddemeritzheisur f asad
treatnment, and it is useful in conjunction with a
[ i1 a : 06/ O1AQLD :
CO%%%%%%Q%%B?8%%#%%% %3§Pb5ﬁg%%¥€?%ghﬁéun1oxi%%ag?lfheand
ame tine. . The particle dianetgr of the.primar:
nyfidiy oo DoLy PR & AtREE Si REPRA e PRARS b, FEPIS-and be
organic fine particles is preferably 8nmto 50nm )
external additives stated above enable preventing degradations

of fluidity and charge proper-ty of toners even under
high-humidity environments by performing a surface treatment
thereof and improving hydrophobic properties. Examples of the
preferable finishing agents include silane coupling agents,
silﬂation agents, silane coupling agents'having a fluorinated
alkyl group, organic titanate coupling agents, aluminum
coupling agents, silicone oils, and modified silicone oils.
Particularly, from the perspective of improving fluidity of
toner and stabilizing charge property, it is preferable to use
hydrophobic silicas and hydrophobic titanium oxides obtained by
subjecting silica and/or titanium oxide to the surface treatment,

and it is useful in conjunction with a hydrophobic silica and a
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and nore preferably 8nmto 40nm The proportion of
these 5 other inorganic or organic fine particles for

WO 20401809t he toner is preferably 0.01% by masstebfdayro9

mass, and nore preferably 0.1% by nass to 2. 0% by
qrss. .a typical nethod for_ making the inorganic
hy Wh(ﬁ‘r‘-‘t itelogs Haviondda par thel sagiantiee. of Thenmasicle
300nm and other 10 inorganic particles and organic
dipareial ed tontmmiimeary nphhecld spfetbicen bilgas dnokgh@ner fine
materials, these inorganic fine particles or the |like

pzﬁﬁﬂcl’fe@?ahﬂnﬁfgﬁi’ﬁﬁ? fPRE th £188] AT €5 gﬂﬁﬁggahﬁf B X8 50nm
and stirred. Besides, these iInorganic and “organic ’
rticles can ext erngl |y added the toner

arff e B el R o, S0BSRat s Bcnarep Gl otigrese
golulion, for exanple, _inorganic fine particles or

OLRRE IMRE e P SERR NS Bmeapasbindessioirutisenta whehtaher is
toner is dispersed, so as to adhere to the toner

prefiefaick, (VD% blye nh oS ganises fhnempakt ieﬁi@Sm@li'etFﬁeféﬂ&%ly
are hydrophobi zed, these inorganic fine particles may

0.be, QP%%%%% 2Q@fhermYskng in conjunction with a
smal I anmount of al cohol to reduce interfacial force

SO as, to _easil et wet. Afterward, the_ inorganic )
fi ne%bgar ti Prgég%gnnb%ﬁh%%t £ t D FBHRG e thRe WHITESRICarfdne
can then be fixed to prevent themfrom noving away
pagfites Havingnarp aufitche dliathetepr ot 89ses tenaBDemrakidgther
the inorganic fine 36 WO 2006/014019 PCT/ 02005/ 014709

inpegantd epadiispes sachdnokpeni ONM rbacedHtFaeA Yin | Bhe
addi tion, by adding a surfactant when a toner and

diAdibKeSLiAhed Il SPCESREr | AP AYEOUERERL Ui galic! Fine
possi bl e t
particles or the like and the toner-base particles are placed in a
mixer and stirred. Besides, these inorganic and organic
particles can be externally added to the toner materials, in an
aqueous solution and/or an alcohol solution, for example,
inorganic fine particles or the like are placed to an aqueous
solution in which toner is dispersed, so as.to adhere to the toner
surface. When the inorganic fine particles or the like are
hydrophobized, these inorganic fine particles may be dispersed
after using in conjunction with a small amount of alcohol to
reduce interfacial force so as to easily get wet. Aftervs{ard, the
inorganic fine particles can be heated to remove the solvent and

can then be fixed to prevent them from moving away from the

toner surface. The processes enable making the inorganic fine
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make the additives further dispersed on the toner
surface s uniformy. In this case, a surfactant which

wo 20s/0antid pol ar to the inorganic fine particl esrge2donesoo

is preferably used. - Addition of Charge-Controller
according to Wet-Process Wen the toner surface is

paforches disparsohoavidre banex swifape,umdodesdgri be above,
t he contact surface area between the 10 toner and

carrigrsdistibadueed,RECANSE GRREAVE POIWHERS aCaBhelr and
make contact wth the carriers. Accordingly, charging

) i-Liti es oner itself i r-tj.cyl ar,,
adfflivel) €55, flsatbird dh0hnr AR b TafREbhy i Shepbifbte <o
ccording to the present invention, a 5 charge-

m el F BF | Afglhg&s Tuathert Wespexeed nam yt]}&adé@n% gurface
surface of the toner-base particle in which a filler
unebdrsn ky.i nlg heéhivi cigd,ty swifachentowdnchurs acdimtlar to the
hi gh-density to conpensate for decreases in charging

indfdd hild 89 a5 ARSI HLAoARGUE. p et a®all @51 maki ng a
toner which excels in initial- charge-build-up

e i1+ hou 0.any, decreases in t t..of
ABBBEL BRI, R AR CEEEFE e Pa e R G s
excel]lent cleanability while keeping up highly stable
char Yeher the nbar surfpsepief Bimeedt bR ekt BPRARY S WUV X
a charge-controlling agent according to a wet-process
shepteraraldeaddiltd abovEheha3 oWDa2006{ (1240189 rea between the
PCT/ Jt' 2005/ 014709 wet-process external addition is

toPEF T dech Y e PRKE NG 848085 Ndus 8! &I Yorltid®s cannot

particles of a charge-controlling agent exist in a
LN ch e WDE N (NS RESE PALISHES o S h Sr S iP S ics
of the toner itself, in particular, the initial-charge build-up rate
degrades,

In the toner according to the present invention, a
charge-controlling agent is further externally added to a surface
of the toner-base particle in which a filler exists in the vicinity
of the toner surface at high-density to coxﬁpensate for decreases
in charging abilities as described above. This enables making a
toner which excels in initial-charge-build-up property without
any decreases in the amount of charge even with the lapse of
time and having excellent cleanability while keeping up highly
stable charge performance.

It is preferred to extermally add a charge-controlling

agent according to a wet-process external addition. The
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aqueous solution. 5 By externally adding agents
according to a wet-process, a charge-controlling

WO HIeA+98an be uniformy given to a surface of PCT/hR2005/014709

toner accordlng to the present invention, and shortage
anmount of rge in the toner aSSOCIated Wi th

wik é’r@&&éé erP@éq%fE Biis s yb e e dispersing
concave- portlons on the toner 10 surface and

elements of frae v tehlasgel sortadd-cngtaglint g sagemneoNHiCin a
or cationic surfactant can be used. The

slahaygeéncanhic | t6@e AGeRe GANtRElesUSAL | Fb-@sFFPWY in an
0.05% by mass to 1% by nass relative to the " nass %

&@bﬁgggg tqﬂp preferably can be used in an anount
%. 1% %yl mass to 0.3% by mass. Exanpl es of the

ani o rfactlg{ns ddnd ude al kyl benzene
sul p ro, LR PHBhAEES o aHAS divos et inrocess, a
esters. Exanples of the cationic surfactants include

changp epi heoldii g sygeanti nanabeotnkfdratly cdekd to a surface of
derivatives, polyamne fatty acid 20 derivatives,

th@ﬁdh@ﬂab&oﬁ@iﬂ@!ﬂbcth%lFf:élé?éﬁf“iﬁvﬁﬁﬂbﬁsahﬁl g2z ol eof the
quat ernary anmoni um salts cationic surfactants s

bl *2‘??&@%‘%3“"?”'tﬁseié‘éfainﬁsﬁmﬁ‘@% ﬁ%ﬁgg@%g in

; salts, kyI i,soqui nolium salts, and benzet honi um
r%%F%PFEeO SEONRC D AUEFRIAD 1h epePNOPPOOBY K10 RE%n | the toner
addi tion, nonionic surfactants such as fatty acid
suarfﬁici@adni icaatieres, and pol yhydric al cohol derivatives;
and anphoteric surf act ants such as al ani ne,
dedegyd diHAMMBRINYbh t M YGEl P cent, an anionic or cationic
surfactant can be used. The charge-controlling agent can be
used in an amount 0.05% by mass to 1% by mass relative to the
mass of the toner, and preferably can be used in an amount 0.1%
by mass to 0.3% by mass.
Examples of the anionic surfactants include alkyl benzene
sulphonates, a-olefin sulphonates, and phosphoric esters.
Examples of the cationic surfactants include alkylamine
salts, amino alcohol fatty acid derivatives, polyamine fatty acid
derivatives, amin salts cationic surfactants such as imidazoline;
quaternary ammonium salts cationic surfactants such as
alkyltrimethylammonium salts, dialkyldimethylammonium salts,

alkyldimethylbenzylammonium salts,- pyridinium salts,

alkylisoquinolium salts, and benzethonium chloride.
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di (octyl am noet hyl ) gl yci ne,
N-al kyl - N, N-di nret hyl anmoni um 5 betai ne may be used.

WO e 1ghbunt of use of these surfactants is prefi@iraibgi7o9
0.1% by mass to 10% by nmass to the entire anount of
aqueous phase. Fluoride Surfactant In the present
i nvelt addition, usdnipsict $wolkicde ngarsundt ant fatity aqig pmide
possible to obtain favorable effect to

deERargReNeshar paneeydiie apayHdlcdkalvatioeshange-shuphotepic
property. Preferred exanples of anionic surfactants

sultﬁ\éigggtg sfu'c?Prgé! Ka)/l'anqggulo d%gﬁacgllgﬁra%@hlﬁétﬁiﬁﬁb%ﬁﬂci&e,
aci ds each contai ning to 10 carbon atons, "and
metallic salts,thereof, 15.di sodi . .
di (B AT PR s LBABIYIC g ﬁ'&ﬁﬁiﬁE&L@N%ﬁPﬁWlammomum
3-[c)-fluoroal kyl (carbon atons 6 to 11) oxyl-1-alkyl
5  bel{xacborny beonsed to 4) sul fonate, sodi um

3-[co-fluoroal kanoyl (carbon atoms 6 to

3) - NpgEhyh@amMobt lrger @PaR6ss Wihdnat entd isgnedbkybly 0.1%
(carbon atons 11 to 20) carboxylic acids and netallic

sal 0, the r f r I 1] h9% hase
by AR RSP HOLI A RPEARu B oo

Foerf! uoroal kyl (carbon atons 4 to 12) sulfonic acids
- Fdngris Surfackamt s t hereof, perfl uorooct anesul f oni ¢

aci d di et hanol am de, N propyl-N (2-hyd.roxyethyl) )
per f Imdheogt eseasiul f veratnode , bypasi hgor é’élmlde(@ar ant, it
atoms 6 to 39 WD 2006/ 014019 PCT/ JP2005/ 014709 10)

10 is DYSEPRRITILEE, PEORY Ifal bt ABIOWf ATTOHI b 524 fpbrformance, in

perfluoroal kyl (carbon atons 6 to 10)-N ethyl sul fonyl

padLASIRE 3L e IPARREFIR502 ky1 (carbon atom 6
Preferred examples of anionic surfactants having a
ﬂu-oroalkyl group are fluoroalkyl carboxylic acids " each
containing 2 to 10 carbon atoms, and metallic salts thereof,
15  disodium perfluorooctanesulfonyl glutaminate, sodium
3-lo-fluoroalkyl (carbon atoms 6 to 11) oxyl-1-alkyl (carbon
atoms 3 to 4) sulfonate, sodium 3-[w-fluoroalkanoyl (carbon
atoms 6 to 8)-N-ethylaminol-1-propanesulfonate, fluorealkyl
(carbon atoms 11 to 20) carboxylic acids and metallic salts
20 thereof, perfluoroalkyl carboxylic acids (carbon atoms 7 to 13),
and metallic salts thereof, perfluoroalkyl (carbon atoms 4 to 12)
sulfonic acids and metallic salts thereof, perfluorooctanesulfonic
acid diethanolamide, N-propyl-N- (2-hydroxyethyl)

perfluorooctanesulfonamide, perfluoroalkyl (carbon atoms 6 to
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phosphoric esters. 5 Such fluoroal kyl -cont ai ni ng
ani onic surfactants are conmercially avail abl e under
WO YR Hde nanes of, for exanple, Surflon S -AQWIP2005/014709

5- 112 and 5-113 (manufactured by ASAH G.LASS CO.,
5T E{uora FC-93, FC-95, FC-98, and FC-129

100 ranGPianires by SHAPPBho AwiEtebhyl UniadyReIBgmOl, salts,
and 10 DS- 102 (nmanufactured by DAI KI N | NDUSTRI ES,

penmeroalwggaf(aubom 1A mE- 620p B-MIR efalehlfdngl 2glycine
and F-833 (manufactured by Daini ppon I nk & Chem cal s,

salf. JanEFHRo ffé:rﬂggroé-ﬁs%fl 104,bdR5.atdlds 8236 1@3%13]1371
306A, 501, 20 204 manuf actured by JEMCO I

RGENT F-100 and is F150 (manufactured by NECS
ph%%gﬂfggafStﬁy%nples of fluoroal kyl -contai ning cationic
surf tants for use in the present invention include
al i p%&\’t dirpneglkylseeniarp can@ riepi s ar yupictaadpds are
each having a fluoroal kyl group; aliphatic quaternary
coammemcimlgad ¢ silabid @asd2o tder frudreoalluyds («farfoaneabonple,
6 to 10) sul fonam de propyltrinethyl amoni um salts;

s@mﬁlmﬂuum &qbt Samd @eﬂigt('iﬁ?ﬁhkhffhe%f’éd 4 ARYAHT QT WRS

salts, and I m dazol ium sal ts.

cduoray! FNLALL C%"Zﬁién%# Ui A G129

names of 40 WO 2006/ 014019 PCT/ JP2005/ 014709 Surf | on
(mauoe qtpgads dot uremibymasAM duids onidype) :DSFLUORADNA
FC- 135 (manufactured by Sum tono 3M Ltd.); Unidyne

DPI-@D2 (manufactwrall blyy DADR K I NDUSRRDES TRIES, LTD.);
Megafac ¥-110, F-120, F-113, F-191, F-812, and F-833
(manufactured by Dainippon Ink & Chemicals, Inc.); EFTOP
EF-102, 103, 104, 105, 112, 123A-, 123B, 306A, 501, 201, and 204
(manufactured by JEMCO Inc.); and FTERGENT F-100 and
F150 (manufactured by NEOS Co., Ltd).

Examples of fluorcalkyl-containing cationic surfactants
for use in the present invention include aliphatic primary,
secondary and tertiary amic acids each having a fluorcalkyl
group. aliphatic gquaternary ammonium salts such as
perfluoroalkyl (carbon atoms 6 to 10) sulfonamide
propyltrimethyl ammonium  salts; benzalkonium  salts,
benzethonium chloride, pyridinium salts, and imidazolil‘lm salts.
Such fluoroalkyl-containing cationic surfactants are

commercially available, for example, under the trade names of
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LTD.); Megafac F-150, and F-824 (manufactured by
Dai ni ppon 5 Ink & Chemcals, Inc.); EFTOP EF-132

wo 20rmanufiact ured by JEMCO Inc.); and FTERCGENT pe<t3@@005/614709
(manufactured by NEOS Co., Ltd). In the present
invention, it is particularly preferred to use a

S EBéh Orfi-q 2siur fraaharftictdfe Mhéry | AGART CGLARS pdf O dVER.);
havi ng a hydroxyl group such as silica is used as

FLURPRAAN o &l 195 patd s fhescherdte ihyt eSiahinomaddesl t d.td.);
the toner particles, the hydroxyl group on the surface

of fin jcles which are expos e “RTH
UnlrbboD %% e SR AL LB AT papersTRIES,

i on- bound to _or physicall ab%orbed 15 to eﬁch ot.her,
LTBAd Meselan el 60 | ond Endbite Bt fachy tRgR¥r Dainippon

charge-buil d-up property and a hi gher anount of
Inkchar g€hdmieddi t Iaw,); by BEE aEF-1dei deasvnfachirygl by
quaternary ammonium salt represented by the chem ca

1A cOL) 4 it 3 Pl -390 0bhanmfacstabd eby NEOS

JEmggggfﬁmPghF%Rﬁﬁa?lFc%g%gteﬁlaggl in the arr%unt

of charge when an environnent varies. R2 C3 Pe -10 X-
ConLtdlap)s -N(r) R3 Y C Chemical Formula (1) | | Rl

R4 41 WO 2006/ 014019 PCT/ 0200S/ 014709 _In the

cherirc dthef grmentat (Wvendipapr dsdnt Bargoplaply poeferrey to

R2, R3, and R4 respectively represent hydrogen atom
usd QW4 riahky lsu@fsmy. aryl group having carbon atons 1

to 10.

Y .

When inorganic fine particles baving a hydroxyl group
such as silica is used as inorganic fine particles to be internally
added to the toner particles, the hydroxyl group on the surface
of fine particles which are exposed on the toner surface and the
charge-controlling agent are ion-bound to or physically absorbed
to each other, and these interactions enable obtaining higher
charge-build-up property and a higher amount of charge.

In addition, by using a fluoride-containing quaternary
ammonium salt represented by the chemical formula (1), it is

possible to obtain a stable developer which has a small change

in the amount of charge when an environment varies.

R2
l® o .
Carlfse10 - X— N—-(CH2s—~N-R3Y Chemical Formula (1)
Il:{} 11-\{4
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represents | or Br, and r and s respectively represent
an integer 5 froml to 20. - Fluoride-Density on
WO 2p8#e08ur f ace When a fl uori de-cont ai ni ng coppouros/e 1709
used as a charge-controlling agent, the density of
fluorjde on the toner surface can be detected
accor - tget ehe mdcxbHrrRad 1) TRerepresombs stQaceri-<CO-.
preferably subjected to a surface treatnment so that
R, He2,cBAf enid Bff fdsparct e gt arp wefdnelyiliroge hhetom,
fluoride-containing conpound is 2.0 atomc%to 15
@3 0o t whhe rq oMy~
Lo 9 Bhoww ST pEELBERER FTPHAG sarpbiCalo e 6§ Fhom
elegs@t?ag 2.0 15 a onic&@ not qg}x ﬂfcreases in the
TEPAFEFAlE chdr %& &F’&Léra& SutesRi oV P ERBFERCHE GFetiipger
wWth the | apse of tine are likely to occur, which
fromy &11ep30pr obl ems wi th background' snear or numerous
nunber of black points on an i mage and toner
- Soattidet Dgnsory bheTohbkeSuifaeause sati sfactory charge
effects cannot be obtai ned. 20 Wien the detected
amoungyipf, tahﬂufdr'i'giélc%%bi%tiﬁ%%sto'ﬂfgguyaaps hee 2l O €%
it is not preferable, because 1 nmage-density troubles
caused. by _hi gh-anmount, of , charge apd further fixing
ChlaFgﬁb‘F%%t%/]flﬁélgg ag%lfﬁjo@afé A4 19168l moxsd v 1 6 lendeL o
PC17JP2005/ 014709 The measurenent according to the
suxfscensahode skt esée perdeordinzite the 3RFemmahndr dEhthat
of the ampbunt of inorganic fine particles existing on

tohbe dwfate SUrf AR rbl R wdjectd Dt BrNalrYadddeds i othieso
toner particles.
that the content of fluoride atom derived from the
fluoride-containing compound is 2.0 atomic% to 15 atomic%.
When the detected amount of the fluoride atom on the
toner surface according to the XPS method is less than 2.0
atomic%, not only decreases in the initial-charge property but
also 1in charge property with the lapse of time are likely to occur,
which develops problems with background smear or numerous
number of black points on an image and toner scattering, or the
like, because satisfactory charge effects cannot be obtained.
When the detected amount of the fluoride atom is more than 15
atomic%, it is not preferable, because image-density troubles

caused by high-amount of charge and further fixing troubles of a

developer will occur.
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5 Silica used in the present invention is preferably
used in an organosol configuration. To obtain an

wo x6ganesol of silica, for exanple, there isprarpromeessiny

in which a dispersion liquid of silica hydrogel

synt hesi zed by a wet process such as a hydrot hernal
synt fési meretthedneahdicaosdingeb fro&dds meshod can be
hydr ophobi zed using 10 a surface treatnent agent to

petBPLAGE L NG MBS Bl BYa@Re PrEath £t of@hvennowuUcbf as, a
met hyl ethyl ketone, and an ethyl acetate. For the

. speci.fi raoductqd on f. - Or I d .

inodBRir ¢ ol R o TR BE e Kb SRR OR8lop 8 eh e

~ be suitahly used. 15 By addi ng an organosol obtai ned

intgepali pgded yhéhadorer RRTHEE DT an oil phase of the
toner and mxing them it is possible to make silica
di sp&iked used e did pphaset ohvthéidwasmpieferabkt asedom
hi gh-di spersion stability. - Average Circularity of

an 38hos2 cOhE AYLLHYS. C1 T6 WAk b Ya 9T rkhe dsel & disica, for
nmeasured using a flow particle-inage anal yzer

FPLLA- 2000; .manuf act ur ed . S R ) Tk -Ql;
exiBgde; EReGo A A §r 260t o Mg DR T Byl Ly RAhNER
matters prelimnarily renoved is placed, Olm to
hydregsal synhegizescbinm Wet REoeRra8uah @15 Bk gt hiyanel
and about 43 0.1lg to 9.5g of a sanple of a toner is

syhtkiddiermadied, ahk a suispehpironess,gis Hydmophiobhzedersing
sanple is dispersed was subjected to a di spersion

‘a &&@é%régtla@etfﬁuégénmteu}eepltaee%h 'd ‘Ieﬁébjﬂ%iﬂ@rgﬁnic

u trasonlc_ I Spersi ng apparatus, an _ _
so]%/%%ggtugilt ég,naognettg%l delt%%‘irk%t%%el, Ia "lfﬁ %r{ %tﬁ?i at08t§t9Q00

For the specific production method of the organosol, for
exaﬁlple, a method described in JP-A No. 09-179411 can be
suitably used.

By adding an organosol obtained according to the above
method of an oil phase of the toner and mixing them, it is
possible to make silica dispersed in the oil phase of the toner in
a state of high-dispersion stability.

- Average Circularity of Toner -

The average circularity of the toner is measured using a
flow-particle-image analyzer (FPIA-2000; manufactured by
Sysmex Corp_.). To a given vessel, 100ml to 150ml of water with
impure solid matters preliminarily removed is placed, 0.1ml to

0.5ml of a surfactant is added as a dispersing agent, and about
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pcs./pL to 10,000 nunber of pcs./pL abd then to
nmeasure the shape and distribution of the toner. The
toner of the present invention has an average
circularity of 0.94 or nore, the shape of the

PLOjgCt toyer, is, e to a .circle, the, average
0 glér ctﬁl af?'i%fgy (lﬁg %rzs gllfpggl y0f8.2b4 %91, 85, tf'ﬁg;hﬁl @@%&F{t , The
the toner .excels . in dqt reproductivity and enabl es
SUSBER g l%flq%agh 18y aﬂ@Tl@}Fr i Biee r asamplthenist haliswesade was
circularity is less than 0.94, the toner has a
subigriephetoi cal divapesion doprocey oduct iaboly of theydienef, 3
degrades, and since the nunber of contact points

mhbetteeenuaingat et | MRERCHA! T icﬁrs]ﬁ@lrégngn dg@%&%&@,‘j“% the

i ncrease, adherence with the photoc

WAl , kesylting in |ower .transferring rates. -
cogﬁ)%gﬁ%e of oi@? g‘fs%teﬁ%loﬁr ﬁ@éﬂé P8Rl i On HPEP emamrlger of

hsza vol une nmean di aneter (Dv) of 3.0limto 8. Opm
pegniglgdor HPB0 rumpben pf @ﬁsaxhaﬁmmm mdéasmatethe( EV)pd and

a nunber average dianmeter (Dn) is preferably 1.01 to

digtrdOitiandf vier @mpreferably 1.01 to 1.30. By fornming a
toner having such a particle dianeter and particle

2000 814003 pcrr. 18900/ Blorr36” BRE by eatel ) ravpipee
SN LN G A ST
~and particularly when used in a full-color copier,
cirglegelthentavgraogs prroplarityesisc arebeabbt aored th ams. As a
image. 5 Generally, it is said that the snmaller a
redqudfier thart tede® i $xcels in  dot reproductivity and enables
obtaining a  high  transferring rate. When the average
circularity is less than 0.94, the toner has a non-spherical shape,
dot reproductivity of the toner degrades, and since the number
of contact points between a latent image carrier and a
photoconductor  increase, adherence with the photoconductor
increases, resulting in lower transferring rates.
- Dv/Dn -

The toner of the present invention preferably has a
volume mean diameter (Dv) of 3.0pm to 8.0pm and a ratio
(Dv/Dn) of a volume mean diameter (Dv) to a number average
diameter (Dn) is preferably 1.01 to 1.40, and more preferably

1.01 to 1.30. By forming a toner having such a particle

diameter and particle diameter distribution, it is possible that
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the nore advantageous in obtaining a high-resolution
and high-quality inage, however, at the sane tine, it
WO 2p/01dli8advant ageous in terns of a transferriPAFIPAS014709
and cleanability. Wen a volune nmean dianeter is
smal l er than the mninmum 10 di anmeter of the present
the niagpt orscedAd Ipnhemyuseld ea taresisdasdnpionéme properties,
devel oper, the toner fuses on the surface of magnetic
lowcach s Satiurea | ongghofixsngf Siddgdmiged,n ammidmadeot-offset
devel opi ng apparatus, and it makes charging abilities
res3builgy, HRONGLIGICAIINSr S ONCHE0q Bpd RGN LSRR 28 pder,
one- conmponent” 15 devel oper, toner-filmng to a
devel oping roll er .and toner fusion .onto.a nenber,
excgllen QB0 BRARETtiFg carm Ry HIrGe ™ Rdy &4 i
| ayer, are |iable to occur. On the_other, when a toner
vol upengealydiihnst e2id $hagr tlae evmehlar ahtomexipanbicle is,
di ameter of the present invention, it 20 is harder to
theobhpdde aafivghtsgsohut han cbtdihigf- guahigly-derddeticandand
it is often the case that toner particle dianeter
. yar var | wh i ntl o ut bei: : -
R T O Coe L Y T S TR
.1.40, it is not preferable because distribution of.an
dlsawaiﬂﬁta@feoawgégr%l%? 0 AdEA NSNS Agte A Canability.
2006/ 014019 PCT/ JP200-5/014709 in degraded
Whess ot utoloree Tiremv@isagetgarisi sbealdeanthen tined migimum
particle size distribution of a toner can be neasured
diausb0gr Col tigle Cpredait TAvéhtioand 404l teheMul hksdzeds a
(bot h manufactured by Beckman 5 Coulter, Inc.). The

LWHPC%%%I{)SHEHE \ﬁ%%ef’c%élo,r TR 3% reQ U&s Th the surface of

magnetic carriers in a long hours of stirring in an 1mage
developing apparatus, and 1t .makes charging abilities of the
magnetic carriers lowered, and when used as a one-component
developer, toner-filming to a developing roller and toner fusion
onto a member, such as, a blade, for making a toner have a thin
layer, are liable to occur.

On the other, when a toner volume mean diameter 1is
greater than the maximum diameter of the present invention, 1t
is harder to obtain a high-resolution and high-quality image,
and it is often the case that toner particle diameter largely
varies when toner inflow/outflow being performed in a developer.

When Dv/Dn is more than 1.40, it is not preferable

because distribution of an amount of charge is broader, resulting
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100m to 150m of an electrolytic solution, 0.1m to
5m of a surfactant, preferably al kyl benzene

WO Wit'WrBHat e, was added as a disperser. Here, PEHar2005/014709
el ectrolytic solution is the one that approx. 1% of

. Nad aqueous solution is prepared with primry sodi um

in deegepdedi BesUlsitiy 3 SOTON R- 11 (manuf actured by Coul ter
Scientific Japan Co., Ltd.). To the aqueous sol ution,
2ng The20ngeefga paatjple fdonnie@asur engntihwasp adtiete anilze
suspended in the electrolytic solution, and the

di Bl BCE £ RIY i Ca SAddd BARVBE HlReNk udHPhEGHhEd Coulfer Cm:llrslter

| spersion process using a. supersonic distributor

d
f ong M nute to- three m putes. I n the neasur enent

TA oSt E oS n Ml a76r Fouihmas Waehred Py ficckman
volune and the nunber of pieces of toner particles in

5 Couhtesdms-b wehe mmsuradenh washaerermedias fglows. To

thereby cal cul ate the volune distribution and the

100ntbes dbOuT ldt kan edé ctirbeytionebluti@nlhe. 1wl oM 5l l3f a
channel s were used in the neasurenents. 2.00limto

AR RN A I Dt OO Lo

.041limto

.to 10.08pm 10.08pmto.12.70 12.70 1o 16.001i m
AiSHE 668 15 R0 DO C D8 BbG DB S8 Tt 2561 SR AP O
32-Q0Lli m and 32.00 46 WD 2006/ 014019
1%pcf/ ¥r20800ES 1G9 sol wtied, BOpnrentawcadidittibomritdarst sadium
of the present invention has noderate concaves and

10 chhoniexesirghISEr O . (nfen MEAL L @Rel byablougie R Scientific
spherically shaped toner having a | ow adherence 5

Jaggh‘g@béﬂﬁdﬁpn% 04 3 ALY SoTREGCARLL ETt L2 A O a
sample for measurement was added and suspended in the
electrolytic solution, and the electrolytic solution was 'then
subjected to a dispersion process using a supersonic distributor

15 for ome minute to three minutes. In the measurement
apparatus, an aperture of 100pm was used, and the volume and
the number of pieces of toner particles in the sample were
measured on a channel basis to thereby calculate the volume
distribution and the number distribution of the toner.

290 The following 13 channels were used in the measurements.
2.00pm to 2.52pm; 2.52pm to 3.17pm; 3.17pm to 4.00pm; 4.00pm
to 5.04pm; 5.04pm to 6.3bpm; 6.35um to 8.00pm; 8.6011]11 to

10.08pm; 10.08pm to 12.70pm;: 12.70 to 16.00pm; 16.00um to

20.20pm; 20.20pm to 25.40pm; 25.40pm to 32.00pm; and 32.00
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bet ween the toner particles each to each can enables a
high transferring rate, however, at the sane tine
WO 2@dohoa9 t oner caused problens with occurreneespions/oizey
transferring dust and degradation of cleanability.
Accordingly, it is preferred that the surface of a io
to lgnéPrios not snoothly forned and has concaves and
convexes so as to properly contact a |latent inage

carrier addlifion] itheanioredechf 0BhPhQ @¥etOdnaRMtion has
showi ng an exanpl e of a shape of the toner of the

mdUSSEB od VB Ad ;Eﬁﬁv%%gg 51!10611 @?gg@ve%sa%gentmned

convexes rmed on surface °6 e toner
baccordl ng to thﬁ sent venti can be repr ent ed
abgye., 3y §PhgE oh® Rkt én‘galfbe dF tAfeegge

rati o be 15%to 40%|s preferabl e. The condition
5 betwdpvdthestoneronl @i brtdrst imegepointiecont ackow mdherence
val ue of 15% or less and area-contact in a val ue of

beth08e 81 theStondWigdr i8]l GOt tic0R 220 hE! € fa PP 10ich
conti nuous pol nt - cont act pOI nts continue into a

tra%ﬁ%&r%deggz?tépﬁ%vfevce@ la% tﬂ&?a&%‘%ﬁq’ oQuEHpal tﬁﬁe% rJz%tused

one ontact surface porti on-of t
tact areas between the ton r of the present
PT§ é’ﬁ% .%ﬁﬁlaﬁec‘ar@qra%%s ﬁEdﬁ@np't argns, drlla&tu sud Asgradation
47 WO 200( PA) 14019 PCT/ JP2005/011709 long axis L to a
of plesoralatity. M A¢cahEngdpt alcis weﬁ‘amaedocbhartdme sati=fd ef a
the relation of (LIM > 3. FIG 2 is a view

10  torsGhedaidiCaid b thlPWortn &d | ORE 18X4 Tolrc@RGs 8nd E‘Qﬁv@%lﬁ S0
M of the surface cont act area. The value L/Mis
as gﬁ&r ]?%ﬁlcog)te%(fy C(%Rgc 05[191,:&011% m%ne acar{]rlf&[ a)ﬁ‘ﬁ}MIOfls an '
electron photomicrograph showing an example of a shape of the
toner of the present invention,
The condition of concaves and convexes formed on the
15 surface of the toner according to the present invention can be
represented by a A/S ratio. A condition that the value of the
A/S ratio be 15% to 40% is preferable. The condition indicates
a condition befween point-contact in a value of 15% or less and
area-contact in a value of 40% or less, which is a condition
20 where a number of continuous point-contact points continue into
a quasi-line.
Specif:tcally, the condition implies that in at least one

contact surface portion of the contact areas between the toner of

the present invention and a glass plane plate, a ratio (L/M) of a
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contact portion between the toner and a gl ass pl ane
plate. FIGs. 3A 3B, and 3C are views schematically
WO 284dUi*'Hg  different ways each differently shdisgareolen 709
particle has contact wth a glass plane plate. In the
views, contact surface portions 10 of the taner .
long asad- bnte @l adsop] ames pMatod ke echp brKedvadtce ppeoytion
3A shows a substantially spherical toner particle
sathafiengha sélapeomidfh(ll/M} besconcaves and convexes
formed on the surface. Thus, it is in a state where

the ARt aCls SULTAG S ARHLRTka1?) %}5&;{&@9@[ 1hAg £O1 #Chind

with a glass plane plate in near I s dot - cont act

condition..FIG 3C shg a toper, particlg formed in.an,
2 SRHIGH PO e arARets SHAHe 3880 al roR® by e L/M s

kneadi ng and grinding nethod. The toner particle has
calgnéatebrrant avlengaagisads apldire mphex aaxiphdh of somerface

particle is in a condition close to 20 dot-contact

conalch #0198l 88 Ldivdien Rhat fanas asllomyliaR s lanaplathe
contact area between the toner and a nenber contacting

the Faif:cggﬁfazg Sl g FOE g%?”pi&ﬁsm@&@emeuiéﬁr?eﬁhogﬁng

cont I ng e toner is atent |1 nage car or

.internedi ate tyansferri menber, a high transferri
ditfomenicBinise 8Hh i MEer S AP R R LoReTRSDE6E Gpsotentact
PCT/ 4P2005/ 014709 toner has excellent rel easing )
wiih epeldseplaevwehade, din the w@ves, combacit hurfairepentons

between the toner and the partner nenber is small,

of V¥ GBnERYIGRUSE i 2834 &5 HlAfe dvisitcaRd rdadrhatialdl ont Of
cl eanabil'ity. Wen starting a fixing step, a not-fixed

Egﬂg@lgﬁyiﬁ%égol&vesgg%?s’&g Qtrlﬁ{ﬁﬂhp gspﬂr?éjﬁrcal aﬂﬂl&hiﬁapﬁ}ﬂe
having a shape with little concaves and convexes formed on the
surface. Thus, it is in a state where the contact surface portion
of the toner has contact with a glass plane plate in nearly
dot-contact condition.

FIG. 3C shows a toner particle formed in an indefinite or
undetermined shape obtained by a kneading and grinding
method. The toner particle has area-contact with a glass plane
plate. When a toner particle is in a coandition close to
dot-contact with a glass-plane plate, as shown in FIG. 3A, the
contact area between the toner and a member contacting the
toner is small. For example, when the member contacting the

toner is a latent image carrier or an intermediate transferring

member, a high transferring rate can be obtained because the
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because the contact between the not-fixed toner on a
transferring paper and a fixing nenber is in an
WO 20¢gutffioci ent  condition. When a toner has areaywontacizoo

with a glass plane plate, 10 as shown in FIG 3C, the
contact area_between the toner and the partner nenber

toper) Bpgesxqrdte ik ARt asinghpmophetisar t ndpwarenbert tle same
| atent image carrier, it results in a | owered

timrean’sli@rardmgemebebeeansehé he el ead fige pf RS fe@ber
the toner to the latent image carrier are poor, while

1st§1ﬁ@t§f eWHiRg Aust catde @rbﬂﬁf%“etrﬂrgg dP0eh }ie ?aﬁgﬂgﬁl of

cleaned with a ¢l eaning cause a nce o

r helat e carrier is Iar .
IRBBENE: L IheR 2T o g ToSeeo e Bt e besehmay
i nvention, as shovvn in FIG 3B, the contact area
5 robepRedrranelengngdpepenndnd Jliasmay anvsplat emiagd defect,
quasi -1ine-contact condition where a nunber of

becanisenuobs podmiaconbativdeai NtthL oM dtRfi&eidnt @ondr! i €, g
i .e. such continuous point-contact p0|nts Iook like a

trhbRerrid dgtalis Sr;% ‘ﬂf' dsflk?ngeﬁ{%ﬁ%ew‘? 4 tuf?ﬁ%ent

cont act ying a I on be ween
L and the mnor axis 49 WO 2006/ 014019
005@3%005/ 014709 Mof (L/M > 3 is included. Wen
the contact between a toner and a |atent inage
car r i¥ekeps aj toé¢ ndrcontraet contalitt wothsa ghats plankepbite,
one contact surface portion thereof satisfies a

10 asr€hawinoln #IG(BOMthe SonBadt aRehNdnsF &6/ MG fAL & G3W the
be obt ai ned, because the 5 adherence between the toner

padifed HARLEHe, 'I@gela&gé!i efpd,S M4n3le, when the partner

member is a latent image carrier, it results in a lowered

transferring rate, because the releasing properties of the toner

to the latent image carrier are poor, while transferring dust and

15  scattered tonmer may be easily cleaned with a cleaning blade,

because adherence of the toner to the latent image carrier is
large.

On the other hand, according to the toner of the present

invention, as shown in FIG. 3B, the contact area between the

20 toner and a glass plane plate is in quasi-line-contact condition

where a number of continuous point-contact points continue into

a line, i.e. such continuous point-contact pqints look li];e a line,

and the toner is in a state where atf least one contact area

satisfying a relation between the long axis L and the minor axis
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strong, and the toner shows proper releasing
properties to a latent inmage carrier. Besides, it is
WO 8@%i4B1% to prevent transferring dust and iRgK/aRee0s/014709
cleanability, since rolling of the toner can be
restrajned on a latent inmage carrier, and proper 10
Mc%ﬁt( arDAQSt BHEM ASE-t | ﬁ%@ncidhe [se N6BER i e oA téh tamer
internedi ate transferring nmenber, it is possible that
anhe tomert ihegoprapeerre sading @nipet tdoesliaith Shovsaa at
hi gh secondary transferring rate and prevents

lehEANSEE1dd NG cHUSEr Mk partitRdehaL 8 AANRIEREE 2 IR 1ation of
addition, in a fixing Step, proper is contact

ditibon wth.a fixing menber such as a.fix roller
CERnr et Br Atah ¢ AG T T riabe aEPBc e GuES by i BHEe the

olling,. and it is possible .to obtain a high-quality
adhegepqarhgbwesnwie foaeriagrer devaael ymagsr egeried,is nof so

because toner particles having an average circularity

stodng, Sbndavke ptoper ddherepeepeeacdlcaishes. p20perfleapeo a
Factor: SF-1, SF-2 A toner according to the present

LAY ENG| r y h ; ha c 1 !
RS SRS, 0 AR, LSS vent

4A and .4B are . schematic vie respectively 50 WO
tr8 BB i R61 § "PELYS BB BE6TA 706 < 0N g SLRapaIbAE of the
toner to illustrate the shape factors of SF-1 and
togprocag| e ugstirainedi ew polatdriusrragd myuwher,shage proper
factor SF-1, and FIG 4B is a viewfor illustrating
cohbacthapeohgctionerShpZrtibleBhecshane: feltonteOF- 1Vt an
SF-2 are represented by the
intermediate transferring member, it is possible that the toner
has proper releasing properties and shows a high secondary
transferring rate and prevents transferring dust with a
moderate adherence. In addition, in a fixing step, proper
contact condition with a fixing member such as a fixing roller
enables preventing any image defects caused by toner rolling,
and 1t 1s possible to obtain-a high-quality fixed image in which a
toner densely aggregated, because toner particles having an
average circularity of 0.95 have proper adherences each other.
~ Shape Factor: S¥F-1, SF-2 -
A toner according to the present invention preferably has
a shape factor SF-1 of 110 to 140, and a shape factor SF-2 of 120
to 160.

FIGs. 4A and 4B are schematic views respectively
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foll ow ng equations (1) and (2): SF-1 = {( MXLNG
2/ AREA} x (100nt/4) ...Equation (1) SF-2 = {(PERI)

WO 2R6AREBAY x (100/4,c) ... Equation (2) Wen theTvatueonioy

SF-1 is 100, the shape of toner is a 1o perfect

sphere, and with increases in the value of SF-1, toner
shéwinfox rdhp e cdntdmeieto nillwes tshap et h asdm peh éa laingeo HBSF- 1

SF-2 is 100, there is no concave and convex formed on

and §ongr spréaces @nd vMwhfdMGrRASRatidk tihe “dlaye Fhctor
SF-2, concave-convex shapes are increasingly

p{ o 15 ce,  th e.f SFE-i.1,1.S I .
S BN LG AR o | g B sUEEL B bt Bl eton

i mages of toner particles nmagnified 500 dianeters
SFyg; ng an el ectron mcroscope (for exanple, FE-SEM

(S-800) manufactured by H TACH Ltd., and the I|ike,

her eihteshaphelsdmesappt 1 es)d weFe2sanplregreaadoet yby Zhe

The image informati on was introduced to an

follOROSs RNAL VEBN6T @) agddapl €, nexus NEW CUBE ver. 2.5
(manufactured by NEXUS Co Ltd.), and Luzexl||
,n‘

NI QORE T the ckike, . hepei th
s e T R A U O
51 VOR2 006 0BT “0a HinSPamtaro 4 tmua e Liaps
factor SF-2 is a value obtained by the follow ng

pr ocelsas. the featuarmdeSFol 100, pahtei ehese mafrichieedis a
3,500 dianeters using an electron m croscope were

5o P EPIATL Yo BTSRRI YRS, oncy
for%]ghy%ne%x} ?ntdpa {nelk%g I3 béf?‘é.” %Vilxglnughgc&sgfudei e éﬁ?, is 100,
there is no concave and convex formed on a toner surface, and
with increases in the value of SF-2, concave-convex shapes are
increasingly prominent.

Here, the shape factor SF-1 is a value obtained by the
following processes. One hundred i1mages of toner particles
magnified 500 diameters using an electron microscope {(for
example, FE-SEM (8-800) manufactured by HITACHI Ltd., and
the like, hereafter, the same applies) were sampled randomly.
The image information was introduced to an image-analyze (for
example, nexus NEW CUBE ver. 2.5 (manufactured by NEXUS
Co., Ltd.), al;d LuzexIII (NICORE CORPORATION), and'the like,

hereinafter, the same applies) via an interface and analyzed to

thereby obtain a value according to the equation (1).
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the equation (2). Wen both shape factors of SF-1 and
SF-2 are close to 100 and the toner shape is close to

WO 08I0t sphere, the contact surface porti BAEJIP2005/014709

bet ween toner particles each other, or between 10

t oner T@@;tgcl es, and _asé‘atent i mage carrier have .
poi nt Jd¢nthagPe Taphos S¥ helngsvapie ob tréred betheetpllowing
toner particles is weaken, resulting in higher

PEPEG eiasy anifie akmedeoy pof otvdar cpabiatieenm dheifiodes 500
and the latent image carrier, a higher transferring

df @@ tead i S%eeh hedle @obn BREPSUGH] & itdbe AhnihR Sa
time, the 15%§hape%actgrs of SF-ﬂle and eSFZ aIPIS3 dBdomly.

TRE 8L.80; 3 degree of . reat er val ues .
beecg%srf1 aug erg‘%f‘ﬁ%%e rzbslgr‘llnflé?/%lw(?%gpeﬁge@?agt‘?aﬁgﬂﬁz%Vla
s such, as ¢l eaning defects. < Production Mthod

t roubl
aafl#&ﬁg%w% aB@aﬁﬁllaggZ@fi ihéheselay oddeanor igilve epeording to
present invention 20 include the ones prepared by
thigienathenf@)| owi ng constitutional materials.
Modi fi ed Pol yester The toner of the present invention

conpr iAsiesn & Jvadihh gd fred F(q ) i pder, g
A nodi fi e% pol yestgr f(a?:;%bygg;f%inoé%ﬁ%%%Q% clb52'td-100

PCTLJIP2005/ 014709 i ndj,cates a stat f a polyester in
i SHCa CRr: TP Br Bug Gehero & Gt BT eFE BBRG My comtact

reside in a polyester resin, and different resin
8¢ nBAT Elosebebiisemedionpt @ aripelapesteh ptlaén ohrmigheen

coval ent bond, ionic bond or the |ike. Specifically,
texan edioless atle andditéhedimakyesheridrndlaide gdiatoimntact.

that functional groups
Thus, the absorption force between toner particles is weaken,
resulting in higher fluidity and weak absorption force between
the tomer and the latent image carrier, a higher transferring
rate, and excellent dot-reproductivity. At the same time, the
shape factors of SF-1 and SF2 are preferred to be some degree of .
greater values, because a cleaning-margin level increases,
causing no troubles such as cleaning defects.
< Production Method of Toner >

Examples of the toner according to the present invention
include the ones prepared by using the following constitutional
materials.
- Modified Polyester -
The toner of the present invention comprises a modified

polyester (i) as a binder resin. A modified polyester (i)
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such as isocyanate groups which react to carboxylic
acid groups and hydrogen groups are introduced to a

WO 2ozt er end and further reacted to an acPCUEr2005/014709
hydrogen- contai ni ng conpound to nodify the polyester
end. It is preferably a urea-nodi fied to, po| yester

indishitels -2 sstebe aifnec dyeaterant woncher wosnb i 5bisyespepther
prepol yner having i socyanate groups and am nes.

thabXaaptesofd hbe pesykstarappepead steer ré@wn, ngnd different
i socyanat e groups include polyester prepol yners whi ch

1‘65131 gcocﬂﬁkwﬁ% ggngfé &{%B%M&S{)ﬁros fho1pekydsalheBin through

s an nt car oxyI| acl ds and 1s

oS B D B YRR g, L, I

conpound. Exanples of the active hﬁdro en groups
s theobtadifeed byolylestpol yedudes theeonky thexyfureidapslsgepups
as al coholic hydroxyl groups and phenolic hydroxyl

suchl Q@p&,ociﬁﬁh'&@eg%ﬁi%s wRId0X¢hcyrioupsrbangivercdpgoo@fs
gr oups Armng t hese groups, al cohol | c hydr oxyl groups

and’j‘rﬁﬂal%g g%ﬁgs alf'ée?nf%lﬁéeﬂfes o B%'?eét%rf Qe nd

nanner he pol yval ent
al cohol conpounds |nclud%@_ 3 WD 2006/ 014019 ¢
fur Py SIERO8) 0247097 CHiMFa NI ORCGROPL THIE (GOFVRPBRE £

or nore pol yval ent al cohols, and a dival ent al cohol
modifynellor wodstastes efddi vdtens nrefsreibdywia huzea-gnpdified
amount of trivalent or nore polyval ent al cohols are

o solpifLaber iatmlamal 11 Suckin Wostosal s
prc—zpcﬁ n:P T awgl ylsocyanate groups and amines. Kxamples of
the polyester prepolymer having isocyanate groups include
polyester prepolymers which are polycondensation polyesters of
polyvalent alcohols and polyvalent carboxylic acids and

15  produced by which polyesters having active hydrogen groups are
further reacted to a polyvalent isocyanate compound. Examples
of the active hydrogen groups obtained by the polyesters are
hydroxyl groups such as alcoholic hydroxyl groups and phenolic
hydroxyl groups, amino groups, carboxyl groups, and mercapto

20 groups. Among these groups, alcoholic hydroxyl groups are
preferable.

A urga-modified polyester is formed in the following

manner.

Examples of the polyvalent alcohol compounds include
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3- propyl ene glycol, 1, 4-butandiol, and 1,
6- hexanedi ol ; al kyl ene ether glycols such as

WO 0P %ene gl ycol's, triethylene glycols, di PEBEBAceTE 1709

gl ycol s, polyethylene glycols, polypropylene glycols,
.and pol ytetramnet hyl ene ether glycols; alicyclic diols
diggternbglaohaly, mng droreleaieodimertarmdyy ademt alcohols, and
hydr ogenat ed bi sphenol A; bi sphenols such as
a disphaonalcdobibsmhenal nfxtandsbsfpheatdnSalcahkid eneh a
oxi de adducts of the above-noted alicyclic diols such

snfSll el hvheRe OXi1e5aldH OPYE ERE, QX g@!;g%vz?l%%tblﬁDéloﬁ%?s gre

oxXi and al kyl ene oxi de adduct e above-note

des; .
D1 RS a3 (8 87 Sheald R erong ot helh BBYREE alkylene

nment i oned, al kyl ene gl ycols having carbon atons 2 to
glygoksndsarhy| ahe ebhy i adadzesl,of 11 hd miaphens sghrerl, 1,

preferable. Al kylene oxide adducts of bisphenols and
3-poobyhaid gigcof, 1 hasieutaddidd, amd N abKydeqnge @lolcallkylene

each having carbon atons 2 to 12 20 are particularly

' f . S ri . ,
R AT Ao € aR HJEnk RIS, Fidicne, ghypols.
.trivalent to ct aval ent . or e such as gl yceri ne,
leFPH%lwr (ﬁtlyﬁ?ﬁ‘an%? Y%ﬁﬁ%ﬁ?ﬁ%@%ﬁﬁ@gogﬁne glycols,
pentaerythritol, and sorbitol; and trivalent or nore
ansharmdise buagh ety taties piidral ghAolpherdoty dovoliads such 641,
WO 2006/ 014019 PCT/ JP200j /014709 cresol novol ac; and

4-ay K\hene roxi dd naskduat$l, of ahhe L?Hya&@ﬂht@a F¥pfhenol  A;
pol yphenol s. Exanpl es of the po yvafent car boxylic

Bghdgb P e, oo o Dbl e TR ey, o
alﬁ?iebr%(%giﬁeagciigugltso% t%.re above-noted alicyclic diols such as
ethylene oxides, propylene oxides, and butylene oxides; and
alkylene oxide adducts of the above-noted bisphenols such as
ethylene oxides, propylene oxides, and butylene oxides. Among
the above mentioned, alkylene glycols having carbon atoms 2 to
12 and alkylene oxide adducts of the bisphenols are preferable.
Alkylene oxide adducts of bisphenols and combinations of these
adduct with alkylene glycols each having carbon atoms 2 to 12
are particularly preferable. Examples of the trivalent or more
polyvalent alcohols include polyaliphatic alcohols of trivalent to
octavalent or more such as glycerine, trimethyiol— ethane,

trimethylol propane, pentaerythritol, and sorbitol; and trivalent

or more phenols such as trisphenol PA, phenol novolac, and
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m xtures of dival ent carboxylic acids with a snmall
anount of trivalent or nore pol yval ent carboxylic

WO 2gisivdg1are preferable. Exanples of the di valP€miPzo05/014709

carboxylic acid include al kyl ene dicarboxylic acids

such as succinic acids, adipic acids, and i o sebacic
creaol dsovald@nyhdn adkployopile adidis:tsueh tdre faieatent or

acid, and fumaric acid; aromatic dicarboxylic acids

mo&@@bl@-@}{ﬁﬁ&@l ic acids, i sopht hal i ¢ aci ds,
terephthalic aC|ds and napht hal ene dicarboxylic

aci s IV, bo d .

al keny?é@%%c o%l ﬁlﬁ%&l%ﬁgwﬁ%ﬂﬂca gg% :ﬁ%ﬁs ldfnctlgde
.20 and is_arogmtic djcarb xyllc ci ds having c n

lea?‘ﬁ%H:‘s 8=at1‘<}5’02<@r?§r eac‘;ﬁirsef%’i‘ bi él"%ﬁ%ﬁpl e 6‘%019%90%"“319“*

trivalent or nore polyval ent carboxylic acid include

~ cardroydic c apollyvahedt garberldnt seirbexyhavi agikarbone or

atons 9 to 20 such as trinellitic acid, and

miRyE Sl dfl i aboh#l. cdrbolkg10RAdE hatithos bhedpokbyvalentof
carboxylic 20 acids, acid anhydrides of the

ve: not e | yv c @ 0

o GRRAFE A0 SR AL PO ie G, e e raple
|sopropyl esters may be used to react to. yval e

Exgmpbtsi sof Athat idivatent parykerehe aq%lho%&@& &lkylene

pol yval ent carboxylic acid, defined as an equival ent
dicnabioaylH 4¢:@G0Hudf as hydnoﬁ«yﬂc B3dW0 20010 1x0L$, and
PCT/ JP2005/ 014709 group [OH to a carboxyl group

sel{m:sldsﬁ syl e@lehy d2édrBoxyllid, acidieb@ERDAY halbie BQid,
1, and nore preferably 1.3/1 to 1.02/1. Exarrpl es of

o PR L ARV PRI % i

di i socyanat e hexamet hyI en dj i socyanat e, gd
aciglsdi L suelybn tinalie acids, terephthalic ‘acids, and naphthalene

dicarboxylic acids. Among these divalent carboxylic acids,
alkenylen dicarboxylic acids having carbon atoms 4 to 20 and
aromatic dicarboxylic acids having carbon atoms 8 to 20 are
preferable. Examples of the trivalent or more polyvalent
carboxylic acid include aromatic polyvalent carboxylic acids
having carbon atoms 9 to 20 such as trimellitic acid, and
pyromellitic acid. It is noted that for the polyvalent carboxylic
acids, acid anhydrides of the above-noted polyvalent carboxylic
acids or lower alkyl esters such as niethyl esters, ethyl esters,
and isopropy_l esters may be used to react to polyvalent aicohols.

A ratio of a polyvalent alcohol to a polyvalent carboxylic

acid, defined as an equivalent ratio [OHI/[COOH] of a hydroxyl
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met hyl caproate; alicyclic polyisocyanates such as
i sophorone diisocyanate, and cycl ohexyl nethane

WO H/YdtYanat e; aromatic diisocyanates such aBCT/@Nbenar09

di i socyanate, and di phenyl net hane dii socyana.te;

aro al i phatic diisocyanates 10 such as a, a, a',
grqupt k ne? By Caxypyrémeradin d66yaidt eis typoeyldmatd; to 1/1,

compounds in which the above noted polyi socyanat es
praferaillgckeédl viiot b/ phendl mdeeipadfevably axBMeso 1.02/1.

caprol actans, and the |ike; and conbi nations of two

or NPR& £ATROUNAS, d B%gsgf;her@ gsgﬂyi%rpiteacgﬁhye’l?lgggtinclude

i socyanate conpound, I ne s an equi‘va

rati,o | / of an isocyanate gr,oup to a
sy | DGR SPat et aer iy A & R Beghylen
.group, is typically 5/1 to 1/1, preferably 411 to
diigopyanagngd hegraenpgtbivéembliisoeyshate o and/2,. 6Whdnocyanate
[NCQ/[OH is nore than 5, |owtenperature
mdthgde chpxoage prapeydliespdBgeadeanhes tHeh2@sMmb@horone
ratio of [NCO is less than 1, when a urea-nodified

diiRBLYSaLEE iénPtSi%gﬂé:lEIﬂ%ng Zglge&g%;er? Lgﬁfsgﬁﬁég{atié aromatic

reduced, resu
..resistivity. The_ conponents coptent of polyval ent
d”is%%?/ﬁﬁg?% c6M5&und 8f a @ﬁyg%‘i@er pAébaivgrateayi ngnd
.an isocyanate group 56 WO 2006/014019
difemybroeobroe4d08ocyanaypi caldyaticsMiphatissdtisodPdmbyes
mass, preferably 1% by mass to 30% by mass, and nore

suphef @sably 29 byy'masg’-t&rr2Qe by MassyivIVien Wesscidite;
0.5% by mass, it makes hot-offset resistivity

e R ST TR —
aré)rbqggyeidevsvimdplkgnv% y er?gfaigiuvrees, oximes, caprolactams, and
the like; and combinations of two or more compounds fhereof.

A ratio of a polyvalent isocyanate compound, defined as
an equivalent ratio [NCOJ/[OH] of an isocyanate group [NCO] to
a hydroxyl group [OH] of a polyester having a hydroxyl group, 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 [NCOI/[OH] is more than 5,
low-temperature Image-fixing properties degrade. When the
molar ratio of [NCO] is less than 1, when a urea-modified
polyester is used, the urea content of ester is reduced, resulting
in a degrade‘d hot-offset resistivity. |

The components content of polyvalent isocyanate

compound of a polyester prepolymer having an isocyanate group
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I mage-fixing properties. On the other hand, when it is
nore than 40% by nass, | owtenperature image-fixing
WO 2q9p0pett i es degrade. The nunber of isocyanaPETHPoup814709

contai ned in per one nolecular of polyester

~ prepolynmer having i socyanate group(s) is 10 typically

1s typicathy &5 ¥r BY anakeyto148% dyammsarb wlerahly 1dnd horess
preferably 1.8 to 2.5 on an average. Wen the nunber

to 80 % ilsoayartan dmeups pire feesisist Bah by persdiodEBeWamass.
of polyester prepolyner, the nol ecular mass of the

Wi gardmdiphi,ed 0gbYy §5¢ 6f 2 LECHEARER e s BOY dHFBOE | R sistivity
degraded hot-offset Tresistivity. Is Next, exanples of

dofrdflo B BrbRes vone? BieBanha Aos Dar BRe” Brmpgtabitity

pol yval ent am ne conpounds, am no al cohol s, am no
betrigpeaphans;resapiail-atperge amProipetndsdi Fowhicshperature
am no groups are blocked. 20 Exanpl es of the divalent
imaenf x¢egppunsettick ude nacthavbilke di laah deswhiesh iasis more
phenyl ene di am nes, diethyl toluene diam nes, 4,

2 - dirani . ny | _ Loyel P _
thn” OT B HBREM o g ANE bt &Y Sl RIS r oo
di ani ne cl ohexane, . and i sophorone di ani ne;

nd
degraffiat iThe SHRBES GF6IPLES ﬁc%?%rh%c%)/‘tff&’?ﬁa N per one
di am nes. such as ethyl ene di am nes, tetranethyl ene _
maleamimesf peyd shex ametinlyaner disarmingess0 Gamplegrobpipeis
trivalent or nore polyval ent am ne conpound include
tyglicetilyliepe hbrempRefera01¢ L ebhyl@net etvearigee.and more

Exanpl es of the am noal.cohol 5 include ethano
prgfgr%%siy 3ng @é’dQQS(YSLh)QIPnM;énge.Eanﬂ@ﬁ Phe number of
isocyanate groups is less than 1 per 1 molecular of polyester
prepolymer, the molecular mass of the urea-modified polyester
decreases, resulting in degraded hot-offset resistivity.

Next, examples of amines to be reacted to a polyester
prepolymer include divalent amine compounds, trivalent or more
polyvalent amine compounds, amino alcohols, amino mercaptans,
amino acids, and compounds in which the amino groups are
blocked.

Examples of the divalent amine compound include
aromatic diamines such as phenylene diamines, diethyl toluene
diamines, 4-,. 4’-diamino diphenyl methane:; alicyclic aiamines
such as 4, 4’-diamino-3, 3 -dimethyl - dicyclohexyl methane,

diamine cyclohexane, and isophorone diamine; and aliphatic
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the am no nercaptan include am noet hyl nercaptans, and
am nopropyl nercaptans. Exanples of the amno acid
WO J0REP U  ami nopropi oni ¢ aci ds, ami nocapr oi ¢ BCI/ER2005/014709
Exanpl es of the conpounds in which the am no groups
.of divalent am ne to conpounds, trivalent or nore
digpipes snehapd ne hodepeuddaminasi, nie tahoodidhde nendiamines,
am noner capt ans are bl ocked i nclude ketimne
andoripauaas thlehoedid momethe @hovapnet edf athdesrigdlent or
ket ones such as acetone, nethyl ethyl ketone, and

' ket ; 0; I dine. Qu :
e e e O O AR B R Whmine,
I Xt ur f dival ent. am ne,conpqunds with a snal
ang ot TRr 479 VPR ERE or X pBIRIFAI €t @ namipoalcohol
. conpounds are preferable. A ratio of amnes, defined
1n¢ls1den edBhaingd| anineat bed [hivdTo{ytiklylehilisecyaiateples of
group [NCO in a polyester 20 prepolynmer (A) having
theé seayanat engreupid0 aAtNeddr Q4Rih MNPl yl NpARB9TansS and
typically 112 to 2/1, preferably 1.5/1 to 1/1°5, and

r e L1t i [ [ NHx], i.s
D R e e A T TP b e B
urea-nodi fi ed paol yester decreases, resulting 58 WO
ANHHOEFGPABRY P@%ﬁpzéeyﬂwm@ icj goydyr adbaameples fabithe
resistivity. In addition, the urea-nodified polyester
comgyp uinds ude awhiotet hhne dondoasswmips asfa divade hondmihe
nolar ratio of the urea bond content to the urethane

coB@Rditdit et vh oty PbiCald orel 096 B d oDt 1Y @Pne PLBLES S0hY s,
80/20 to 20/80, and nore preferably 60/40 to

amino alcohols, and aminomercaptans are blocked ipnclude
ketimine compounds obtained from the above-noted amines and
ketones such as acetone, methyl ethyl ketone, and mehyl
isobuthyl ketone; and oxagolidine compounds. Among these
amines, divalent amine compounds and mixtures of divalent
amine compounds with a small amount of trivalent or more
polyvalent amine compounds are preferable.

A ratio of amines, defined as an equivalent ratio
[INCOV/INHx] of isocyanate group [NCO} in a polyester
prepolymer (A) having isocyanate group to amine group [NHzx] in
amines, is typically 1/2 to 2/1, preferably 1.5/1 to 1/1.5, and
more prefera.bly 1.2/1 to 1/1.2. |

When [NCOJ/[NHx! is more than 2 or less than 1/2, the

molecular mass of urea-modified polyester decreases, resulting
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30/ 70. When a nolar ratio of the urea bond is |ess
than 10% it results in degraded hot-offset

WO 2pediidtiPvity. A urea-nodified polyester (i) WRSEIPRISSOhEVY
present invention is produced by one-shot nethod, and
prepol yner 1o nethod. The mass average nol ecul ar nmass

in deegrhdedrat withdli webipbiwibst er (i) is typically 10,000

or nore, preferably 20,000 to 10,000,000 and nore
pr ef Bi ad #3630n00Ehd ouds DR @00e d Thelymitecunddy masdude a
peak at the tine is preferably 1,000 to 10,000, and

ur%!?éﬂ?é 3hd RANw11000.5 LhebSp 3G9 10 D8 SUPL 66! @Fjif']ﬂé@ urea

ongatl on reactions, and the el asti Clty of

t Qner | ow, .resultin grad ot - of f.se _
bongerertit §6 THoREREAbioPECa Gn RHRE 1beaip 8 ot Qo/0 to
than 10,000, it may cause degradation of fixabilit
5 104HY pegidraily B&Y 20 ctal2Whfesand mypirel girate tadrar 69(%@ to
particles and in grinding. The nunmber 20 average

30Mb eCREnMRSHobdr FhGibeaheodtéd b dliydsterthi@n 108eNit
used together with an unrmdi fied polyester (ii), which

Stk e aeerak Rl Ebpessiibetyife not parti cularly

r average nDIecuIar
nass which is

a obt ai ned t used w t
abové- nBFed hA Isl891er ?ﬁﬂqecugar IHSQ%SE) Present
2006/ 014019 PCT/JP200|/014709 V%en a urea nodi fi ed
inypoh jiest ers (podscabellyaloreshohe metibed, avdr ggepolymer
nol ecul ar mass is typically 20,000 or |ess, preferably
10 me]thQ}Qp t P hE0mRQ, a@@ﬂaé@ﬁ:ﬁoﬁf&ﬂﬁ&aﬁb}és%@ﬂ@e @ e8-HHHified

When the nunber average nol ecul ar mass i s nore than

poéresggzop per}’%—yéﬁngﬁr atllﬂ)r SObngge 'Bé', ”gr@fe%%%' 56,@(5]@ to
10,000,000 and more preferably 30,000 to 1,000,000.

The molecular mass peak at the time is preferably 1,000

to 10,000, and when less than 1,000, it 1s hard to be subjected to

15 elongation reactions, and the elasticity of the toner is low,

resulting in degraded hot-offset resistivity. When the

molecular mass .peak is more than 10,000, it may cause

degradation of fixability and may bring hard challengés in

yielding toner fine particles and in grinding. The number

20 average molecular mass of the urea-modified polyester (i) when

used together with an unmodified polyester (ii), which will be

hereinafter described, is not particularly limited, and ii-: may be

the number average molecular mass which is easily obtained to

be used with the above-noted mass average molecular mass.
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when used in a full-color device degrade. In
cross-1linking and/ or el ongation reactions of a

WO B8i/deer  prepol ymer (A) and a.nmines in or dEFI/HRE005/014709

obtain a urea-nodified polyester (i), a reaction
stopper may be.used as required to 10 cqntrol the

Whigh e iUa75 #8418 dapaPesstasdl i b bR elode t bhpenumber
obt ai ned. Exanpl es of the reaction stopper include

avepmganinndscelaah nagsgliist hypiamilped, Mibutylleasi meeferably
but hyl am ne, and lauryl am ne: and conpounds in

1,080 6B 1h@0mboNe- Aeiedp et RARMS A PLecked0.i . When the
ketim ne conpounds. 15 It is-noted that the nol ecul ar

f f o] b
nflB55: O AR TR0 e TaRHRd opn bgopEasked Do ogo

neans o permeation  chr y , using a
t et rahydr of uran (THE% sol vent. - Unnodified Pol yester.
low ifefpRe R iduen I R AGR AR HEE  RBPP o9 St REd rBHSPodiTopeg ties

20 polyester (i) may be used al one but al so an
w hemmode fli iedapollyesier defiicd demyrale.i ncl uded t oget her
wWith the urea-nodified polyester (i) as binder resin

CONPPNIRRb§s- 148k e alh AFOdich 20 i BA! Me&tens (dfi d gdlyester
conbi nation with a urea-nodi fied polyester (i.) is

o ff SRR Yol Ve SB8 0 5 ol ibtioe o Rt piar o ed

because,| owt enperature i mage-fixing properties and
poljiesder [P oper¥saetiape stappevemandre udeedi asarequired to

full-color device. Exanples of the unnodified
coplojeshermpiledulmcimdes eblay anrde nsad ifond ppbd lyestter stofbe

pol yval ent al cohols and 5 pol yval ent carboxylic acids,

obBER @S I n theRA- M fi®d  reaction stopper include
monoamines such as diethyl amines, dibutyl amine, buthyl
amine, and 1auryi amine: and compounds 1n which the
above-noted elements are blocked, i.e. ketimine compounds.

It is noted that the molecular mass of a polymer to be
formed can be measured by means of gel permeation
chromatography (GPC), using a tetrahydrofuran (THYT) solvent.

- Unmodified Polyester -

In the present invention, not only the urea-modified
polyester (i) may be used alone but also an unmodified polyester
(i3} may be included together with the urea-modified polyester
(i) as binder resin components. Using an unmodified folyester
(11} in combination with a wurea-modified polyester () is

preferable to the use of the urea-modified polyester (i) alone,
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pol yester (i) conponents. Preferable conpounds thereof
are also the sane as in the urea-nodified pol yester

WO 2¢iG6)0140A8 for the unnodified polyester (ii), PCHAIP2005014709

addition to unnodified polyesters, it may be pol yners
nodi fied by a chem cal bond other than urea 10 bonds,
be chorseexbmpltemperapyr e impdidifednsy arapertafe Pohd. glpgs
is preferable that at |east part of a urea-nodified
propRir¥esd enrd i fulifroveanpatidl e usktlh ipar dgi:llanolor device.
unnmodi fied polyester (ii), fromthe perspective of

Ex%&}%feﬁ??i%?t UL ol rm%%rﬁb?%ﬂg dPr OB%Hfé &2rand(ii)  include

resistivit i's preferabletha
the 15 05|t|o of the ur |ed pol (i
P015é0§|]dﬁ‘1“ISa‘rt LR tﬁﬁrye%tfertshe thﬁwo%‘r?’? V@b y 3@% gf(ﬁ i )de
A mass ratio of a wurea-nodified polyester (i) to an
polynmbddif i edrpokybist eacids,) asien @ uanddicf | BEea modified

pol yester (ii) being included, is typically 5/95 to

pol?@@@@r @) et erald e {95 tIDreﬁ@kZBle nod & porefdy atilgrén/{9are
o 25/ 75, 20 and stil I rmre preferably 7/93 to 20/ 80.

alsp ﬁrl]esseLPﬁ sség’:/.aﬂ!x? E?ﬂeﬂbfﬁe‘?ﬂe?qllyesh%r £64 khe

ot 0 resistivity
degraded and brin about dlsadva

un gt bpreiy§sisat Wbled tha dditiopekq %Pﬁﬁ%ﬁa%%lyesms 1t

properties and |owtenperature inage-fixing
m apr bpepbiesie ré 1mndifeab /byl 40 th ePOTR] F2o0d/ @tlmogham area
nol ecul ar mass peak of the unnodified polyester (ii)

boﬂ§qt ¥P# Gl ple 0Q0 nt £y 1 QROdi e & By ablyreZh@R@ bond. It
8,000, and nore preferably 2,000 to 5,000. Wen the

is ?Jsefe %%ﬁ? htii%ists gg rtt g AnRdlf & sl §%§§‘@§te(r' (i) be

at-reS|stant- st or

roperties de rade and when et
Lorgparilble with %art of an unmoo{r?red poalyester (i1), from the

perspective of low-temperature image-fixing ﬁroperties and
hot-offset resistivity. Thus, 1t is preferable that the
composition of the urea-modified polyester (i) be similar to that
of the unmodified polyester i). A mass ratio of a
urea-modified polyester (i) to an unmodified polyester (i) when
an unmodified polyester (ii) being included, is typically 5/95 to
80/20, preferably 5/95 to 30/70, more preferably 5/95 to 251175,
and still more preferably 7/93 to 20/80. When the mass ratio of
a urea-modified polyester (i) is less than 5%, it makes hot-offset
resistivity _degraded and brings about disadvantages 1n
compatibility between heat-resistant-storage properties and

low-temperature image-fixing properties.
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10, 000, lowtenperature imge-fixing properties
degrade. The hydroxyl group value of the unnodified

WO Qﬁb(lq‘iﬂé%‘t"er (ii) is preferably 5 or nore, norRCTAP2005/014709
preferably 10 to 120, and still nore preferably 20 to
80. Mhen the hydroxyl group value is |ess. qan 5,
i t bnl‘ih@ggl@eéui/ agingagvaradges Phetwe Buo yegter ()
bet ween heat -resi stant-storage properties and

is boptdagiper @00 eo T0TAGE- fivdfagaplpdePilese 3TABOacird more

val ue of the unnodified polyester (ii) is preferably

préfdid iy angoavEe Poeier ate R R mtﬂé@ﬁlélhqnass peak of
perspective of charge property. 15 The gl ass

tranS|t| erature (Tg) ot t he bi nder i.n
Fypi't (Vﬁé t o PAOZCSLGY p# tferabiy j%%?to V%éROO’
| ess than 35C, heat -resi stant-storage properti es of
heghe asapiern i gbgragie, brard niken dagTa dghapnioghen more than
| ow-tenperature image-fixing properties are
101 060f flowi-enhpeThguironanagk-fikén20ppopsetiesi degnaden The
exhi bits proper heat-resistant-storage properties

hyg\fggg dgtlo%ﬂ oW, gLasHl r gnsi tdﬁﬁl&cﬁ@fé‘%{ ab\lfester. (11) is

toa toner made from a pol yester known in the
urea- nodi f i.ed

ajt because S SI
gl hiriacetet Tuh perES i Ot Onasl Siifafore
obtained. It is noted that the 62 WO 2006/014019
preferadly2005/t018009 Whessthe ahsidriosw]t srpep av abee (Tg)less
can be nmeasured using a differential scanning
thgal a)i net &riAPS @bout @isadanintalfdd nespieet compddbility
colorant to be used, all the dyes and 5 pignents
be KRQWR 2 LD & ALEa ABY%tBEa HEeFroFOF iRk 2HRe Iowt tdfperature
image-fixing properties. The acid value of the unmodified
polyester (ii) is preferably 1 to 5, and more preferably 2 to 4
from the perspective of charge property.

The glass transition temperature (Tg) of the binder resin
is typically 35°C to 70°C, and preferably 40°C to 65°C. When
less than 35°C, heat-resistant-storage properties of the toner
degrade, and when more than 70°C, low-temperature
image-fixing properties are insufficient. The toner of the
present invention exhibits proper Theat-resistant-storage
properties even with a low glass transition temperature,
compared to a toner made from a polyester known in the art,

because a urca-modified polyester easily exists on the surface of

particles of the toner-base to be obtained. It is noted that the
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possi bl e to use carbon bl ack, nigrosine dye, iron
bl ack, naphthol vyellow S, Hansa yellow (10G 5G and
WO 2@p/01-0aUm um yel | ow, yellow iron oxide, yel POlHIeRENEF11709
yellow | ead, titaniumyellow, polyazo yellow oi
yel l ow, Hansa yellow (GR, A, RN, R), pignent io yellow
glads, tremzitiome fwehbenatGe AYg) permahentmyapsod (NEDrE 2
vul can fast yellow (5G R), tartrazinel ake yell ow,
diff8d gl e a il ova 1 Ak ene tant(yaene yel | ow BA,
i soi ndol i non yellow, colcothar, red |ead, |ead
. Coue{,gr}lki_on, cadm umred, cadm um nercury red, antinony
rmlion, permanent red 4R, parared, 15 fiser red,

parachl| oroorthonitro anjlin red, lithol fast, scarlet

G DGR TEEmCY A8 (Che &P RN HFD (1 a"rﬁe%Jca?ﬂ’i Hoé e and

permanent red (F2R, F4R, FRL, FRLL,. F4RH), fast . .
5 pigseartkeknd®ynvin cldre fagt mmapi be Busedr i IFourgxaedipetitas

lithol rubin GX, permanent red F5R, brilliant carmn

posSBlePiPNREL cs6R6h 811238, prdsaux dyB, itohublicks Mapbohol
20 permanent bordeaux F2K, Heli o bordeaux BL, bordeaux

yelipaer s SR f(’gé‘]é"owmg@%@mgﬁﬁ @ri WRd£OSI" JAKSw,

rhodani ne lake'Y, alizarin [akKe,

t hi oi ndi go red B,_ . thioindigo rogn, ,o0i]. red

yellgsi ngen dorideedyeligrarsibese 5?%‘3‘?“’ 38?%2{}@8&?%@?@0‘9&“”
verm | ion, benzidine orange, perinone 63 WO _

pol POB6 KRR 00 ACT A IBRQ05A054 706 lowr fide, Aot Nofhgugment
cobalt blue, cerulean blue, alkali blue | ake, peacock

10 yelRWerl %@mzi}diﬁteopfieﬂo% ugy) akR), PRirdhaficae yellow (NCQ),
pht hal ocyanin Dblue, phthal ocyanin blue, fast sky

oL BT B e B PGy
yellrcr)evtf hyllavlieo,l etanli:%l;g’e n%ObgaflehoEVur péal,nagsgoa:trr]le&soelir\l/cingl e3tzé110w,
colcothar, red lead, lead vermilion, cadmium red, cadmium
mercury red, antimony vermilion, permanent red 4R, parared,
15 fiser red, parachloroorthonitro anilin red, lithol fast scarlet G,
brilliant fast scarlet, brilliant carmine BS, permanent red (FeR,
F4R, FRL, FRLL, F4RH), fast scarlet VD, vulecan fast rubin B,
brilliant scarlet &, lithol rubin GX, permanent red F5R, brilliant
carmin 6B, pigment scarlet 3B, bordeaux 5B, toluidine Maroon,
20 permanent bordeaux F2K, Helio bordeaux BL, bordeaux 101,
BON maroon light, BON maroon medium, eosin lake, rhodamine
lake B, rhodamine lake Y, alizarin lake, thioindigo red B,

thioindigo maroon, oil red, gquinacridon red, pyrazolone red,

polyazo red, chrome vermilion, benzidine orange, perinone
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di oxane viol et, anthraqui non violet, chrone green,
zinc green, chromum oxide, viridian green, enerald

WO 4p6@8t1%i gnent . green B, naphthol green B, R§{T@BR005/014709

gold, acid green |ake, malachite green I ake,
pht hal ocyani ne green, anthraqui non green, titanium
orpxEde pillOrapge, fecduwilt, blnehoponkamidug, mbkaly dlue lake,
t hereof. The colorant content to the toner is
pehypiled e 19kby viassrito b1hdo hiykdraasstadntecppbitbndbtyanin
3% by mass to 10% by mass. The col orant may be used as

t d B 3 I
bh?vh,”ﬁﬁtﬁr l?@éf:i‘nﬁ?“[fﬁéi@é £lls g”hﬁzﬂb%é,e%ﬁan ; %Bee%é% (RS,

e bi nder Tesin e use produci ng of
sterbatch,,,or to.be knead W th mast er bat ]
BGlnc Pt %St yHERSDATHRA a8 Yol yuitsyr & hTaguinon Phue, fast
_poly-p-chlorostyrene, polyvinyl toluene, and i
videti ¥at vt hydupeldtt daken pobattemsiniHer esfapganese Violet,
copol yners of the above-noted styrene and vinyl

diCoARe Widdet pamytitlydin®et Raclat, atlesom20 gpobubutiyle green,
nmet hacryl ates, pol yvinyl chl ori des, polyvinyl acetates,

| - D04 | .
chpgﬂ%%ggggi mg%qlégr OPYLENEThe P dygg%%,ﬁgé@w green B,

resins, resins, polyu

pol yam des, l'yvinyl butyrals, pol rylic, aci. )
napdiiad xasi) e, ERBAnT eelily peichirepe Veke: P%%Mé}l%e green

al i phatic hydrocarbon resins, .alicyclic hydrocarbon
lakesphshal Gy a0 120 @6 0 84 CLE hRPETUIR2B0E @d 7 6G anium oxide,

aromatic. petroleumresins, chlorinated paraffins, and

rip@rabhidy, MeXeponkachnd d4 haserbiddgieredl NSTRY dRorant
enpl oyed alone or in conbination of two or nore. The

o EEAPARAELY I 0 SHLEHTEE) O, 53 8 s, and

mast er.bat ch, and by
preterably 3% by mass to 10% by mass.

The colorant may be used as a masterbatch compounded
with a resin. Examples of the binder resin to be used in
producing of a masterbatch, or to be kneaded with a
masterbatch include styrenes such as polystyrene,
poly-p-chlorostyrene, polyvinyl  toluene, and derivative
substitution polymers thereof or copolymers of the above-noted
styrene and vinyl compounds, polymethyl methacrylates,
polybutyl methacrylates, polyvinylchlorides, polyvinyl acetates,
polyethylenes, polypropylenes, polyesters, epoxy resins, epoxy
polyol resins, polyurethanes, polyamides, polyvinyl butyrals,
polyacrylic acid resins, rosins, modified-rosins, terpene resims,

aliphatic hydrocarbon resins, alicyclic hydrocarbon resins,
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m xi ng and kneadi ng the conponents. Here, to inprove
the interaction between the resin and the col orant,

WO 2¢4/0d+d%ni ¢  sol vent can be used. Besides, aP§BAeRHIoF@DIT09
flashing process is preferably used in producing a
mat er bat ch, because in the 10 flashing process, a wet

arogakbicope s Tl6NaR ane Sicen belatiinasedypagafing tafedit pehaffin
necessity of drying. In the flashing process, a

wa£e.or &nichnalf ethqaas béndemnt s $imkg et die iednplxweed atdédne or
kneaded wth a resin and an organic solvent to

inr%ﬁﬁ%?ﬁgfkﬁpgfQQ%Q?ﬁQﬁOfQ_ the resin and then to renove

e nol sture an e organic is solvent conponents.

For Ju xi ng or kneadi ng as, aboye, a high _shearing :
i soohs | B RerbRES Bk e PPFHE T oY APPITAE e hieh
preferably wused. - Charge Controlling Agent For a

5  sheghrangefarent tokl regimget a chbyednbwn rastardadeh apd by
can be used. Exanples of the charge-controlling agent

mitiie uged RhgrdshBetHyesondpdpheny| néihanetdydaprove the
chrone-contai ned netal -conpl ex dyes, nol ybdic acid

intgpgq%ﬂbﬁ STRsTacpl ey thEh‘}??gﬂ Ng n ye%w al kot % n@m Hﬁsan%glaendic

uat ernary ammoni um sa I ncl udi ng uori de- no
quat ernary ammonpium.saljis, 65 W.2006/014019 .
solyquct) 9Pa0bs) Bia ogr%gwiﬂsanﬁdégjcaaﬁ%@ pﬁaﬁ%’l&ngi RpPESSDH 1S
conmpounds thereof, tungsten sinplex or conpounds .
prefheablyf , ustdoihdemdioragors, medieirbpltil, abedauset anl itbe
salts, and salicylic acid derivative netallic salts.
10 flaSeBes fiGrlekY, Bapdt @AKR3 obed Nplarahgrast e dheectly used

Bontron P-51 5 being a quaternary anmoni um salt,
wit%o&{tr q;%es'ééce%%iif]}g gfr@ltyqlng. In the flashing process, a
colorant-water-paste containing water 1s mixed and kneaded
with a resin and‘an organic solvent to transfer the colorant to
the resin and then to remove the moisture and the orgamnic

15 solvent components. For mixing or kneading as above, a high
shearing dispersion device such as a triple roll mill is preferably
used.

- Charge Controlling Agent -
For a charge-controlling agent, those known in the art

20 can be used. Examples of the charge-controlling agent include
nigrosine dyes, triphenylmethane dyes, chrome-contained
metal'complgx dyes, molybdic acid chelate pigments,

rhodamine dyes, alkoxy amines, quaternary ammonium salts

including fluoride-modified quaternary ammonium  salts,
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containing azo dye, Bontron E-82 being an oxynaphthoic
nmetal conpl ex, Bontron E-84 being a salicylic
‘”02%5ﬂ64%%tal conpl ex, and Bontron E-89 bei ng PETHIR@HGI014709
condensate (manufactured by Oient Chem ca

I dust i es, TP-302 and 10 TP-415 bei ng
3“%( %%%ﬁ?‘h%ﬂm S0P lerp Oy eRmEe b he g e gsten
(nanufactured HODOGAYA CHEM CAL CI}, LTD.); Copy
sinQhlarg e r RMnYP bbengo Huatrédaargtimaberd, usalkeyltic acid
Copy Blue PR being a triphenyl net hane derivative, and
me€RlYce Ghatge NG VRIA3Ai@nd QP ek o8 SNXmV43h chedNgs .

a 15 quaternary ammni um salt (manufactured by Hoechst

Sp(!}‘&l?lc[ally,Lﬁ) acﬁ?’?e}g%ﬁ;é?ajbg' lg %ﬂ%ord%:&n%to%tta.o}l’ P-51

apa
copper phtalocyan1ne peryl ene, quinacridope, an azo

beigigy Refta taFABY HER M 4 b e UPantree S Gdhpsimgsa metal
havi ng a functional group, such 20 as a sulfonic acid

corgroupngaacar dpxy | Bontmmp  En82 abgiag eanaoyynaphshioum acid
salt. Anong the charge-controlling agents, a

me%éﬂpshéﬁﬁ;ﬂe%ap@’dﬁu%fn cpniroliding: agt %EC}II‘?C a@?@atﬂlgﬁal
po arlty is preferably used. The usage 0O

corgpfdor 53T R b 30884 4768 e%re"p%ﬁgx?}aansﬁbt%acl%%ate

of the used_binder resin, the presence or bsence of
(maguifaciueed §ypPricet Gemdgal dadusdnte s Hetd.); TP-302 and
toner - producti on nethod including the di spersion

TPptbEebsimndi igrateat dviymatrech amidrar shis, phelyévBinuino e0al
parts by nass of binder 5 resin, 0.1 parts by nmass to
comP1Pa (hSa RUFABSS & bYNEIODOGAYA CHEMICAL CO., LTD.);
Copy Charge PSY VP2038 being a quaternary ammonium salt,
Copy Blue PR being a triphenylmethane deri.vative, and Copy
Charge NEG VP2036 and Copy Charge NX VP434 being a
quaternary ammonium salt (manufactured by Hoechst Ltd.);
LRA-901, and LR-147 being a boron metal complex
(manufactured by Japan Carlit Co., Ltd.), copper phtalocyamine,
perylene, quinacridone, an azo pigment, and other
high-molecular mass compounds having a functional group, such
as a sulfonic acid group, a carboxyl group, and a quaternary
ammonium salt. Among the charge-controlling agents, a
substance capable of controlling a toner to a negative palarity is

preferably used.

The usage of the charge-controlling agent is determined
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charge-controlling agent is preferably used and nore
preferably wth 0.2 parts by nmass to 5 parts by nass
WO 2@h/0149¢ charge-control li ng agent. Wien t he PCT/AIP2005/014709
charge-controlling agent is nore than 10 parts by
mass, charge property of the toner are to exceedingly
depkeardjeg whi the ltypsens thieeuet d deinddr phain, the presence or
charge-controlling agent itself and increases
abseheet restatd&itiadéd raeti ga facea wath segeireldpi agd the
roller, and causes degradations of fluidity and inmage
' ensi t f: el.ap -1:Rel gasi Al j :
tonfE ol ARYECEP Rl BF ARSGpRoTin i Pefekatnd 1s
dj spersed i.n a binder resin re effectjively works.o
not; Hekihae 8 miBoRGar FoBESerton OGP CF oY ahaidr s bifler
toner as a releasing agent in a dispersion |iquid
5 resinthOal bipaies rbsi nudisspetsed O t perdisn. bThimasgeres &he
effect on high tenperature offsets 20 wi t hout any
chadRRk b Sati QNS ©h g2 itel £ s b N BP9 sk dkendnmoide poeterably
fixing roller. The wax conponents are as foll ows.
.. Exanpl,es ot i.pcl ude Qf e t Ol ¢
“”tgﬁcﬁpgs ngﬂ%uggfagé?sgcoﬁ%oé¥€é§%H§Ln§ m3§?E§n3H;i§§0
wax; waxes_ of animal origin _such as beeswax,. and .
chargrorPRErOlLme Weeas- of Whetethe 6 flggﬁ'%q}bwo)f%?lwent 1s
2006/ 014019 PCT/ JP2005/ 014709 as ozokerite, and
moeergsim, 1anoapiet byl evaswaxbsrgachrapepar afff the toper @re
crystalline, and petrolatum Besides the above-noted
10 excREUTRBEN WAxes, lReiehareldndnacar bpp sysffbet i cofaxahe
such “as Fischer-Tropsch wax, polyethyl ene waxes; and

ch Srggat-ggﬁtfo ] \)’(\géecic’géc’xlfé:h i@ssel?St &xrldwai(ﬁéregﬁsoneel@@f&%%’tatic
attraction forece with a developing vroller, and causes
degradations of fluidity and image density of a developer.

- Releasing Agent -

15 A wax having a melting point of 50°C to 120°C which 1is
dispersed in a binder resin more effectively works on the phase
boundary between a fixing roller and a toner as a releasing
agent in a dispersion liquid with a binder resin dispersed
therein. This exerts an effect on high temperature offsets
20 without any applications of a releasing agent like an oil to a
fixing roller. The wax components are as follows. Examples of
the wax inclpde waxes of vegetable origin such as carnauba wax,
cotton wax, sumac wax, and rice wax; waxes of animal origin

such as beeswax, and lanoline, and waxes of mineral origin such
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ol yval ent
 meblopbroie1od v 92088101476 dtt

Further, it is also possible to use polyacryl ate
homopol ymers such as poly-n-stearyl nethacrylate, and

WO 8Kl auril nethacryl ate being a fatty ach@r/Bmdes014709

| ow- nmol ecul ar mass crystalline polyner resins such as
12- hydroxy stearic acid. am de, 10 stearic acid am de,
as pmlarite, amsy gererin, M petnglenmom meduchyds GeaEBOM
or copolymers such as n-stearyl
mi@er Wgkeadihy| mehHagetkaleiwcapol Werideandher ysiadd -innged
polymers having a long alkyl group in its side chain.

perliEnRPVEaRRLe G Hhar Qgg‘ﬁ?ﬁﬂ%éf %Eﬁeﬁﬁdﬁﬂag%s i8ch

rel easi ng agents may used and kneaded wt

st er batch d bi nder resi.ns and may be added wh :
as et ed TARGCN diEpEr sBALY HI 18R Cor BANCE” s Qfbnty HERetic
Next, a method for producing a toner accordi n% to the
wapeesenchi nseaston wiaklesbekeesee i bekesHepad gther waxes.
preferable nethod 20 for producing a toner is
Fudgsst i feds AbvevRissibhe o assntpolivacenldion hemobeblymers
limted to the nethod described herein. Method for

o] SO R S e S Tt

| cohol and a pol yyal en arboxylic. 68 WO
& P Redldduag aass
tenperature of 150C to 280C in the presence of an
cryesa Bint ipdyinoer casahy sucknaant 3 -hytdroxar steanichacs, amide,
tetrabutoxy titanate, and a dibutyltin oxide, and
ste¥ir 8 deddvaherde , Wps thamy ech W ticledeafidesuahdi BBlasinated

needed to obtain a 5 polyester having a hydroxyl
hycgl_‘rooc%bol}:xlexh (;Ihe Obéo%d’l?‘?ners such as n-stearyl
acrylate-ethylmethacrylate copolymer; and crystalline polymers
having a long alkyl group in its side chain.

The above-noted charge-controlling agents and the
releasing agents may be fused and kneaded with a masterbatch
and binder resins and may be added when dissolved and
dispersed into an organic solvent.

Next, a method for producing a toner according to the
present invention will be described. Here, a preferable method
for producing a toner is described, however, the present
invention is not limited to the method described herein.

- Method for‘producing a toner binder -

A toner binder may be produced by the following method,

and the like. A polyvalent alcohol and a polyvalent carboxylic
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pol yester is reacted to a polyi socyanate conpound at a
tenperature of 40C to 140C to obtain a prepol yner
wO 2hivwiimgean i socyanate group. Further, the prepoPymeniizoo
is reacted to amines at a tenperature of 0OC to 1.40C
to obtain a nodified polyester to with urea bond (i).
acMherry dactiony  pol yimpeyanate cHnpdlid amd2@Aéfy in the
reacting the prepolyner to an el ongati ng agent and/or

prése1®d098!d kel e SYEIh 36 naPA NE st A SOWVENE thRYabe, baeH as,
i f needed. Exanples of available solvents include

salvent s [ re 15 | iLve -to i y '
te AT 1 tA e B Bk e B L IR, yater
xyl ene; ketones such as acetone, nethyl ethy% kg%one,
W aget ROV 8b UV Pl e ABREC SBUT IR BEs vh B8Ry thcaPhpR 2
am des such as di net hyl formam de, and
pobiamehy| heets de; handoxgl herowguch adext, the obtained
tetrahydrofuran. 20 When an unnodi fied polyester (ii)

polyedteed ish sOMBIJIAL LN 4 Wil i HEcHH @A dO@bhi®Fund at a
pol yester (i), an unnodified polyester (ii) is

o pdoaRgro dth B0gP ol TG the Bk AACHRTRTEL 1Ll Ao

_ nelted into a solvent which has been,subjectgq to the
isqcyaaraiengrapi n fdhegg the poerelymergs reacted to amines

PCT/ JP2005/ 014709 wurea-nodi fied polyester (i) and
at theanmpeced wreMef BOC Lorldtliftacthtaing aam adhdied Polpester
colorant, an unnodified polyester (i), a polyester

wiPhePUyBBL4(A) having an isocyanate group, a releasing
agent, 5 and inorganic filler are dispersed into an

Orga%ﬁegolr\égghggo a polyisocyanate compound and when

reacting the prepolymer to an elongating agent and/or a
crosslinker such as amines, a solvent may be used if needed.
Examples of available solvents include solvents which are
inactive to polyisocyanate compounds such as aromatic solvents
such as toluene, xylene; ketones such as acetone, methyl ethyl
ketone, methyl iscbutyl ketone; esters such as ethyl acetate;
amides such as dimethylformamide, and dimethylacetamide; and
ethers such as tetrahydrofuran.

When an unmodified polyester (ii) is used in combination
with the urea-modified polyester (i), an unmodified polyester (i)
18 produced.in a similar manner as the polyester having a
hydroxyl acid group, and the obtained polyester i1s melted info a

solvent which has been subjected to the reactions as in the
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prepare a toner material s-contai ned solution. As to
the organi c solvent, an organic solvent being
WO 0¥Hti1Pe and having a boiling point of |ess MHaw24GOC 709

is preferable in terns of ease of renovability after
toner base 10 particles being fornmed. Specifically,

urgyyedidie g yiadnestaehidemed thear borkedet r achl ori de,
net hyl ene chloride, 1, 2-dichloroethane, 1, 1,

- Meetthid & b o moeh hdngurtihpchltoneet-hyl ene, chl orof orm
nonochl or obenzene, dichl oroethylidene, nmethyl acetate,

et hy c . y - ket h I §O
R s T U L
c%ghinati g@th two or nore. Particulah%%, an _
PTERGFERTT \Sul VERTLE SRBNISACY AR T REO Ry | REE CfiR g asent,
hal ogenat ed hydrocarbon, such as, '1, )
an@-m@m:mnetfﬂ)eiﬁe,ar@hdiﬂnmﬁﬁd] lafid enhergesnpofehtent to
such as ethyl acetate and nethyl ethyl ketone, are

prayfefchaimr dheedsagecOhtd it DEFRNIGn20 sol vent to 100
parts by nmass of the pol yester prepolyner (A is .

typiggl lé:?ﬂy ]t{x%ar&rtg%nilgasssolggn%Oggﬁg;éltsgé%icnasg&ve ntn(})ein g

prefera par y mass to 1 y nmass, a

nore preferably 25 parts by mass tp 70 parts b ASS. .
volphgle napgahayipg "ar beliogs Raitneoli koo thragh 1008 is
surfaces of 70 WD 2006/ 014019 PCT/ 020051014709 the
prafemeblbabe fpamhs cbbsedase asSurmenohebiloty efteaxortomelr ibege
a shape . of the toner-base particles in the course of

pa Pl HeaN s 2ormiBE. t OBEEciTRiANY,aks1 €Ot 2ixRadns ol B hAne,
is emulsified in an aqueous nediumin the presence of

cafb R SERCLANG BT LEM IR LI BRL IC! £ TG AT 1,
1, 2-trichloroethane, trichloroethylene, chloroform,
monochlorobenéene, dichloroethylidene, methyl acetate, ethyl
acetate, methyl ethyl ketone, methyl isobutyl ketone and the
like may be used alome or in combination with two or more.
Particularly, an aromatic solvent, such as, toluene, xylene, and a
halogenated hydrocarbon, such as, 1, 2-dichloroethane,
c¢hloroform, and other components such as ethyl acetaté and
methyl ethyl ketone, are preferable. The usage of the organic
solvent to 100 parts by mass of the polyester prepolymer (A) is
typically 1 part by mass to 300 parts by mass, preferably 1 part
by mass to 100 parts by mass, and move preferably 25 .parts by

mass to 70 parts by mass.

The inorganic filler exists in the vicinity of surfaces of
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conprise an organi c solvent made from al cohols such as
nmet hanol s, isopropyl alcohols, ethylene glycols;
wO 2@icinetomy | f or mami de; tetrahydrofuran; and Cel PGBOPAEF014709
such as nethyl cellosolve; and | ower ketones such as
acetone, and to nethyl ethyl ketone. The anmpunt of
thetihecagbese s aedcles isageneralthy 501 pdrecntrgylipgsy ahppe
2,000 parts by mass, and preferably 100 parts by nmass

of the o PO0bRAELSa M cTdSEH tRbaddwesd of PROdpation by nmass
of the toner material s-contained solution. When the

arm?j]t ’ﬁ{éxel%oggfjerglﬁeﬂeaqk%ﬂ iln%%lsggmrlo%pi@%lh%l@ﬁled
mas$, t toner” ‘materials-contained solution may not
~ be dispersed sufficiently, and the resuylting taoner  _.

in paraqeress fmydnem pa eaz)ﬁ?éa)éf%r% ﬁeﬁiﬂ%ﬁak?ﬁbaé“ﬁ resin
dianeter. Wien it is nore than 2,000 parts by nass, it

5 finé pamicesr abTeeiayterns noéd vost myasdbet Weiker 20ongede may
necessary, a dispersing agent such as surfactants and

cont §5isR ThRe Pardiiel esoleantbemusied Hymbedlcehopar sche as
ze distribution and nore stable dispersion in the

S
queous medium_ Ex | es surf i ncl ;
meﬁ‘?{f‘aﬂr% surflggpéﬂpgirpsucﬁ?é%ﬁgﬁyl b%ﬁ?@ﬁ%ﬁe geols
sul phonat es, a-ol efin sul phonates, an 71
dinpedey G mmpon PET/ 1PIDbEpORITAT APd pﬁ&ébﬁ&?ﬁl’)‘és eSpEpsas
am ne salt cationic surfactants such as al kyl a. m ne

mebhlt sceHpkobval cobdl 16wtty kediodederdudt | ges acetone, and
pol yam ne fatty acid derivatives, - -and i m dazoline;

o melhgI PR U s oo onl e surfatans s o
d al’i‘ﬁ!edzimrg%tuhr}@'gm%i %H‘u%%"u Smedium is generally 50 parts
by mass to 2,000 parts by mass, and preferably 100 parts by
mass to 1,000 parts by mass relative to 100. parts by mass of the
toner materials-contained solution. When the amount of
15 aqueous medium is less than 50 parts by mass, the toner
materials-contained solution may not be dispersed sufficiently,
and the resulting toner particles may not have a predetermined
particle diameter. When it is more than 2,000 parts by mass, it
is unfavorable in terms of cost reduction.
20 Where necessary, a dispersing agent such as surfactants
and resin fine particles can be used for better particle size
distribution .and more stable dispersion in the aqueous medium.

Examples of the surfactants include anionic surfactants

such as alkyl benzene sulphonates, o-olefin sulphonates, and

71



10

i5

20

al kyl di met hyl benzyl ammoni uin salts, pyridiniumsalts,
al kyl i soqui nol i um sal ts, and benzet honi um chl ori de;
\V02w&ﬁ¥&HPc surfactants such as fatty acid amiR&/JP2005/014709
derivatives, and pol yhydric alcohol derivatives; and
anphot eric surfactants sugh as al anine, 10 de
PERBBIITE af KOS Y131 iy CIAIE, Cait (S| S GSaRyF) Such as
g% cine, N-alkyl-N _and N-dinmethylamoni um bet ai ne.
alRptaminect sabfs, t he g acaentwlcafaty omaidnedietinasives,
small anount by using a surfactant having a
polyaoriaal Kyttygrzauf. deRiedareed examphedaebliaid;ofu@ternary
surfactants having a fluoroal kyl 15 group are

anﬂn‘bgﬁgfi‘ﬁkyl %Qipoxyléﬁifilﬂﬁiigs eagﬁtrﬁz%gaﬁﬁi ng Zsc}.[can 10 45

carbon atons, and netallic salt ereof, di sodi um

erfLuorooct anesul.f onyl gl utanjnate, sodi.um i
alBy g R S RGP L 5867 S HHEY 16115t LT AR kGALES,
(carbon atonms 3 to 4) sulfonate, sodium
alRyldign ¢ thiokheal vd oy oqrgambon awdhs, 6 tpy20linium  salts,
8) - N-et hyl am no} - 1- prop anesul fonate, fluoroal kyl

alkgHebgniabOnEn 4180 2Q)d Clas RoXihd €1 @6l dhlanthdetddiosic
salts thereof, perfluoroal kyl carboxylic acids

a A . et al . lts e .

s BRSO 5 ke it §F oo B P R Ry g

and netallic salts thereof, perfluorooctanesulfonic .
alephel OB 6 17 S "ECTIIPRObEG 1P ctaBhe Such as alanine,

di et hanol am de, N-propyl-N (2-hydroxyethyl)
degeryldidaooatearnési) f ogdydide, pehifdetoleatindethyd) boglycine,

atons 6 to 10) sulfonam de propyl trinethyl amoni um
N-83k{ 5N, Radf Nugiealtkyl s 6a6he0na1RIR i fet O

10) - N-et hyl sul fonyl glycine 5 salts, and

MONORgY,! le%'f%rc%glokfy%hgcsaﬁxbi%%tgtn%gsca(sn b2 %@ta%tlgxlin a small
amount by using a surfactant having a fluorcalkyl group.
Preferred examples of anionic surfactants having a fluoroalkyl
group are fluoroalkyl carboxylic acids each containing 2 to 10
carbon  atoms, and metallic salts thereof, disodium
perfluorooctanesulfonyl glutaminate, sodium 3-[o-fluoroalkyl
(carbon atoms 6 to 11) oxy]-1-alkyl (carbon atoms 3 to 4)
sulfonate, sodium 3-[o-fluoroalkanoyl <{(carbon atoms 6 to
8)-N-ethylaminol-1-propanesulfonate, fluoroalkyl (carbon atoms
11 to 20) carboxylic acids and metallic salts thereof,
perfluoroalkyl carboxylic acids (carbon atoms 7 to 13), and

metallic salts thereof, perfluoroalkyl (carbon atoms 4 to 12)

sulfonic acids and metallic salts thereof, perfluorooctanesulfonic
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phosphoric esters. Such fluoroal kyl -contai ni ng ani onic
surfactants are comrercially avail abl e under the trade
WO 20afre1df ,  for exanple, Surflon S-111, S-11PQI/JBAGES/014709
S-113 (manufactured by ASAI 31 GLASS CO., LTD.);
Fl uorad FC-93, FC-95, FC-98, and 10 FC-129
acid manuf actigidiylaguid¢.ono 3M Ilfﬂtpl)<2p5@hNd§%'eh3t§§0P@fthym
and DS-102 (manufactured by DAIKIN I NDUSTRIES, LTD.);
perbRgafaetindd @l forada0d e Fpbi8ludrd@kyl Fl@hdbommidmng38 to
(rmanuf actured by Dai ni ppon Ink & Chem cals, Inc.);

EFTOP,  FF- 10 , ;12 3Bm 306441
10)5019‘3%‘%3%%8 204%%@%&#33%@& bya'?gl\r/%%ﬁl nc.): Agntﬁ ’

o R 0 o GRS B A AR Bty cine

surfactants for use in the present invention inglude
5 saltd,i phad | mprdmadjuoreadonddeyrhpg wdpBiar§ &/ A’ adty!
each having a fluoroal kyl 20 group; aliphatic
pholyd@ripar gseewmni um Sakhs dlebr@slkyieedd isdmoakkylanionic
(carbon atonms 6 to 10) sul fonam de propyltrinethyl

' | LS, ' t ' :
surcgpgﬁ.%ge‘r}ﬁ‘% ﬁoi%%mké%géjlgrc{ﬂg#maﬁ%_Lﬁ;dep%ﬁéeﬁﬂ?ﬂw Wdmes of,

intums and i m dazolium salts.

Such fl uorpal kyl - cont_ai ni cati pnj urfactants. ar
for T AP I 06 AR o5 -0 Babi3T G0y 1180 ety vy Ted by
avail abl e, for exa e, under the trade nanes_of
ASSHFIGRASA2E0 ( ria"rﬁTE)f-h?cthﬂ@dady FASAH, BCASS. BC Pp. gnd
FLUORAD FC- 135 (rmanufactured by Sumtono 3M Ltd.);
10 FCUMDYYREaPof20R(0mmyf actmi®an bys MALKHN ;| NRUSTRIEER S 01,

LTD.); Megafac F-150, F-824 (manufactured by Dai ni ppon
anénbél()i% (manufactured by DAIKIN INDUSTRIES, LTD.);
Megafac ¥-110, ¥-120, F-113, F-191, F-812, and F-833
(manufactured by Dainippon Ink & Chemicals, Inc.); EFTOP
EF-102, 103, 104, 105, 112, 123A, 123B, 3064, 501, 201, and 204

15 {(manufactured by JEMCO Inc.); and FTERGENT F-100 and
F150 (manufactured by NEQS Co., Ltd).

Examples .of fluoroalkyl-containing cationic surfactants
for use in the present invention include aliphatic primary,
secondary and tertiary amine acids each having a fluoroalkyl

20 group; aliphatic quaternary ammonium salts such as
perfluoroalkyl (carbon  atoms 6 o 10)  sulfonamide
propyltrimet_hyl ammonium salts; benzalkonium salts,

benzethonium chloride, pyridinium salts, and imidazolium salts.

Such fluoroalkyl-containing cationic surfactants are
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Chem cals, Inc.); EFTOP EF-132 (manufactured by JEMCO
and FTERGENT F-300 (manufactured by NECS Co.,

I nc.);
WO IPT40%he resin fine particles are used for PCTJIP2005/014709

stabilizing the toner-base particles to be forned in
..the aqueous medi ~To 10 this end, it is preferable
(‘Oindﬂgﬂglaﬁ&éi%v‘?ﬁﬁggpa % G@rednpde s pdeadher bivfe ppa@es of
particle has a surface coverage of 10%to 90%
Surfbpl 85181, stivhondeichutede par ASABE iGLAGR Ofahd'D.);
3mof poly(nethyl nethacrylate) fine particles, 0.5m

FLA00 RaDof F(palamst Yieneafddtenpar t bel eSunddmlm &M Ltd.);
pol y(styrene-acrylonitrile) 15 fine particles. These

O LI9SR S USG90 s

nuyf act ure , Q PORAT] ON) ; SGP (Umanuf act ured

LTW‘= E%R%ﬂyﬁg’ﬁﬁégb &Sé%ﬂ?ﬁ’é?éﬂl taged by dDpnmpgmdonk &

Pol ymer SB (manufactured by SEKISU CHEM CAL CQO.,
Chietmigals SGre3dc BOT ORMIF atd 2 eth by fSoker dhgd BM C& Inc.);

Engi neering Co., Ltd.); and Mcro Pearl (nmanufactured
an@yF $HE®& QU NGHEM GAL nE0 uthdRided bMBtcen, Ltd).

i norgani ¢ conpounds such as trical ci um phosphat e,

cal c carbaonate, titani,um oxide, coll.oidal ;sili.ca

o BT GMRagee  BabERIET B0l 8 (RerndiSY the

di spersing agent. 74 WD 2006/.014019 PCT/ JP2005/ 014709
tongy dasepeRtHgeadente WAr@eddn bheusayepnscorisdivgni onlo

with the resin fine particles and inorganic conpound
thii epdr Sitng pegfentd]e ttbeafldl tosinndironea rivbyiebesauskdt featch

further stabilizing the dispersion droplets. Exanples
tofdr thEsi $RSERTNINhAGEN Ssor tNLr evd MPUAE 10% to 90%.

honmopol yners and copol yners of acids such as

Examples of such resin fine particles include 1pm and Spm of
poly(methyl methacrylate) fine particles, 0.5pm and 2um of
polystyrene fine particles, and Ipm of poly{styrene-acrylonitrile)
fine particles. These resin fine particles are commercially
available, for example, under the trade names of PB-200H
(manufactured by KAO CORPORATION); SGP (manufactured by
Soken Chemical & Engineering Co., Ltd.); Techno Polymer SB
(manufactured by SEKISUI CHEMICAL CO., LTD.; SGP-3G
(manufactured by Soken Chemical & Engineering Co., Lid.); and
Micro Pearl (manufactured by SEKISUI CHEMICAL CO., LTD.).
In ad.dition, inorganic compounds such as tr'icalcium
phosphate, calcium carbonate, titanium oxide, colloidal silica, -

and hydroxyl apatite can be also used as the dispersing agent.
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acrylic acid, nethacrylic acid, a-cyanoacrylic acid,

a- cyanonet hacrylic acid, itaconic acid, crotonic acid,
WO 260¢fad#it¢  acid, maleic acid, and nal ei c anhy@cCirdes¢es/014709

hydr oxyl - group -contai ning (nmeth)acrylic nononers

such as 10 f3-hydroxyethyl acryl ate, p}2¥Qroxyethyl )

met Héor ik sp e singl3alyditexypichytamchy|wiesl in combination

f 3- hydr oxypropyl nethacrylate, y-hydroxypropyl
witRCINE &leRin Vi RYdp QXYBTPY I dBhhagi Ml @tempound dispersing

3-chl oro- 2- hydroxypr opyl acryl ate,

3-.chl gr.o- I p h | at e i V. L
ag ool SaRBairo WU ey FL L 8T £l Fhgiia0Riving

nononet hacrylic ester,_glycerol nQacrylic ester,
thegl@ééﬁéﬁl%n‘iwlﬁéér yl Eé‘aé%PSe‘?S, N %ﬂﬁ%ﬁw%wﬁé@ts

and N-net hyl ol met hacryl am de; vinyl al cohol and
theespérimcihde ebdmequdymesrsiamd gy meatshef, agiidsybuch as

ethyl ether, and vinyl propyl ether; esters of vinyl
acrlfohol;@pd a artBeXxYy1icor OWRgONt Ak iith c8aiPoundeid,

Such as vinyl acetate, vinyl propionate, and vinyl

butyrate: acnyl am.de, .J nethacryl am kac ey :

o e R L TS B S et R LB FHEET fumaric

chlorides_such as acryloyl chloride, and nethacryloy] .
acidhl ori dealaia r oge®cédnt ai ni or hedeHtycl i c?“lch%/d“yde’

conmpounds such as vinyl pyridine, vinylpyrrolidone, 75
hy AR 2A06F Od ¢ a1 tRCEL I P2 006, BHMOF Livi nybhngasol epchndas
et hyl enei m ne; pol yoxyet hyl ene conpounds such as

s-hgﬁg%%sé%hw' en%ﬁr@@éy&xypr Fﬂi@r&f@xy@tﬁiﬁ’@xy etbutheneylate,

yl “am nes, pol yoxypropyl ene al Kyl ami nes,

o R Bt SRR bR e
_hp(()ll‘)égxyet hylleneatlzraulra)é!a pher]}r/ll dertorz]ier’ro 1 methacrylate,
Y OYyAroxypropy y ) Y oy YPropy

3-chloro'2'.hydroxypropyl acrylate, 3-chloro-2-hydroxypropyl
methacrylate, diethylene glycol monoacrylic ester, diethylene
glycol monomethacrylic ester, glycerol monoacrylic ester,
glycerol monomethacrylic ester, N-methylolacrylamide, and
N-methylolmethacrylamide; vinyl alcohol and esters thereof
such as vinyl methyl ether, vinyl ethyl ether, and vinyl propyl
ether; esters of vinyl alcohol and a carboxyl-group-containing
compound such as vinyl acetate, vinyl propionate, and vinyl
butyrate; acrylamide, methacrylamide, diacetone acrylamide,
and methylol compounds thereof; acid chlorides such as acryloyl

chloride, and methacryloyl chloride; 'nitrogen-containing or

heterocyclic compounds such as vinylpyridine, vinylpyrrolidone,
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WO 8P

pol yoxyet hyl ene stearyl phenyl ester, and
po“ﬁoxyethylene nonyl phenyl ester; and cell ul oses
< methyl cellul ose, hydroxynet hyl celBGQH/BEH5/014709
and hydroxypropyl cellul ose. The di spersing procedure
.is..not, particularly Iimted and jo includes
Vl%}lm%&mepr%io% engdpIae’ | pabepeed balenei pgmpounds
hi gh- speed shearing, dispersing by friction,
suphghapr @sdupeyeflyldmg, pbiwveaganapydesper gidyoxTethylene
all ow the dispersed particles to have a particle

alldyBrEhehe 8f pATyby2Q0) vl &e hh Obe BRAGn e S$heRIly B ye th{lene
procedure iIs preferred. Wien a high-speed shearing 15

I ' [ IS ed unber _of raqtation
ALELPRAETIRS TP RS pir R B vl gRE ) Y B S Pgfome
r to 30,000 rpm and preferably fromb5,000 rpmto
HOEEITod’eh%M TheTanayogyedhetenei dawwhe phenpyt ether,
articularly limted and is generally fromO0.1
polonptaditiens siaentydsphangl katteh awpdt polyoihei2G/lene nonyl
di spersing tenperature is generally fromOC to 150C

phdRger cBfaSSULET aRdIPIREsr aBlivhf 1 9 406 {19y P8Ge1R)Iose,
In parallel with preparation of the enmulsified I'iquid,

m.n re .added. to the,enul sified |iqui 0 be
hy?é%? éloeacthg Iacecig%}%ﬁeestae?dg}ye OQVMOHYA?C% Vtonsge‘an
i socyanate group. 76 WD _ 2006/ 014019 PCT/ 3P2005/ 014709
The rddurtdispersinshusiogedurn b 894- prakicndasldlonited and
el ongation of nol ecul ar chains.. The reaction tinme for
indndes- |Wwalkihgoand/ proet dngad | sachs aapivoepcpatedl whselring,
depending on the reactivity derived fromthe

ESTIA | anle SORUAALE, BPLIBANE O Chep s
jetting, ultrasonic dispersion. To allow the dispersed particles
to have a particle diameter of 2pm to 20pm, the high-speed
shearing procedure is preferred. When a high-speed shearing
dispersing machine is used, the number of rotation is not
particularly limited and is generally from 1,000 rpm to 30,000
rpm, and preferably from 5,000 rpm to 20,000 rpm. The
amount of dispersion time is not particularly limited and is
generally from 0.1 minutes to 5 minutes in a batch system. The
dispersing temperature is generally from 0°C to 150°C under
pressures, and preferably from 40°C to 98°C.

3) In parallel with preparation of the emulsifie(i liquid,

amines are added to the emulsified liquid to be reacted to a

polyester prepolymer (A) having an isocyanate group.
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generally from10 m nutes to 40 hours, and preferably
2hours to 24 hours. The reaction tenperature is
WO 2etfetdt |y OC to 150C, and preferably 40C t BCHBRZ005/014709
Where necessary, a catalyst known in 10 the art may
be used as required. Specifically, exanples of the
cat Ahpst reackite disbutiypnaliedaurat e CTaRY IgnbERg| t pRd/or
| aurate. 4) After conpletion of the reaction, the
elowsganinc 86| vaolecidnd/ ochwaher s THenmowedcticom tthme for
ermul sified dispersion, i-e. the reaction m xture, and

cro%&h?h{l .odl%ﬁl&/%rm@lﬁﬂ?gaﬁ%% dgi g phrepepi@ily sdb depending

oner-base particles. The entire systemis gradually
rai sed in.tenperatyrg il e stir.ri as '
on [Foveacs it oraucry Som i s ik el hE TR agate
the organic solvent; is renoved i@ thereby yield .
5  struohsre bAdaeppehiastes. pwen yaReT ddsapRathadgn s i is
to acids 20 such as cal ci um phosphate salts or sol uble

genle@adlk@tdmat @ msedtes tot He Ihspershdnp sefebbbily ethours to
cal ci um phosphate salts can be renoved from

94 Lgﬂ?g- base particles by dissolving cal cium phosphate
“"salts with acids such as hydrochloric acid and then 77

WD 2006/ 014019 PCT/ 31) 2005/ 014709 shi it b
Al 't Srbfateasfpn @ﬁ@l%@?&dﬂ&qes c%%%%aﬁ%ﬁ%‘{}%&f’ 19 C, and

exanpl e, by enzymatic deconposition. 5) A i
predoealyer dOACT bd 19576 .ag¥hbhere negAsmirad 4 Arbalsd known in
obt ai ned toner-base particles using HENSCHEL M XER at
10 thePabP.:809 perudsd 6Q: Q0Qupmdor Ieacificaligsexamdples of the
char ge- neasurenents and the observation of the surface
catgﬁyst include dibutyltin laurate, and diocryltin laurate.

4) After completion of the reaction, the organic solvent
and/or water is removed from the emulsified dispersion, i.e. the
reaction mixture, and the residue is washed and dried to obtain

15 toner-base particles.

The entire system is gradually raised in temperature
while stirring as a laminar flow, is vigorously stirred at set
temperature, and the organic solvent 1s removed to thereby yield
toner-base particles. When the ones that are soluble to acids

20 such as calcium phosphate salts or soluble to alkali are used as
the dispersion stabilizer, calcium phosphate salts can be

removed from toner-base particles by dissolving calcium

phosphate salts with acids such as hydrochloric acid and then
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toner-base particles through the use of a scanning
~_electron mcroscope (SEM are perforned. Next,

WO 2MdPd4Ri ¢ fine particles having the pri mar PGIRa005/614709
particles of a volunme nmean dianeter 10 being 90nmto
300nm and if needed, silica fine particles, and

waghinghitaasxi delternatpmlyi ¢hescar® oadddacap fngemoved,
toner-base particles as external additives and

for eharepe ybeleth zarh aner de topgaitod.i ne particles are
externally added according to a conventiona

proggdur g léﬁiaggeacdﬂﬁ%'mn%r dhenti ke idp1TRes€ into the

processes enabl'e a toner havihg a snmall particle

dianeter with sharp particle.size.di i i 0 .
obtREiF Ao Tonchyst. Bgnvates. rEvRer BiE Rt SRR at
the average circularity of 0.95. The toner. of the
50,8P8sentpichvenit on 60af0BEPTsed 83 a t9B t WRiEGHSEnent 20d
devel oper by mxing it with magnetic carriers. 1In
chafiieSnoasairdentonbadt vhat | ebefrtdinoearafi ehe toutfaee of
toner in the developer is preferably 100 parts by

ton%sﬁaé’% ?ﬂﬁ'fiic%%ofrﬁi(ﬁlglﬁ’aﬁﬁeb)(lse”Bt?fs_e{ OsdPh RAIE Sectron

SS O oner. € nmagnetic carriers, t hose

.having a icle dianeter, of ,20m to 200 NOWN._ i N.
iR Sppbo e BRABIS PR TEsTos DEF0sSoFRERMS fILhRictes
an iron powder, a ferrite powder, a nmagnetite powder,
havmg dheagremaryr dsna partickes afap Belusw mepangiageter
of coating material of the toner include am no resins
beif¥CBORS 4 e onNed dehyde cedsidyssilicel dimaepaedichss, and
benzoguanam ne 5 resins, urea resins, polyamde

i S B, BEEH R, R DR A ek o
particles as external additives and thereby yield a toner.

Inorganic fine particles are externally added according to
a conventional procedure using a mixer, or the like.

These processes enable a toner having a small particle
diameter with sharp particle size distribution, and having
concaves-convexes-formed on the surface and the average
circularity of 0.95.

The toner of the present invention can be used as a
two-component developer by mixing it with magnetic carriers.
In this case, the content ratio of the carriers to the toner in the
developer is preferably 100 parts by mass of carriers to 1 part by

mass to 10 parts by mass of toner. For the magnetic carriers,

those having a particle diameter of 20pm to 200um, known in
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pol yvi nyl i dene resins such as acrylic resins,
pol ynet hyl nethacryl ate resins, polyacrylonitrile

- WO 20014819 pol yvi nyl acetate resins, polyvinylrcalwotslor+7oo

10

15

20

resins, and polyvinyl butyral resins; 10 polystyrene
resins such as polystyrene resins, and styrene-acryl
theopatyseebresiam; 179e8 pgerdedaofatiie nusvAsrsackhagnetite
pol yvi nyl chloride; polyester resins such as
ppolyet byldeme ma¢ereBpht dalatcarirasi naayabd pebybutikenmples
terepht hal ate resins; polycarbonate resins,

otPebY Bl 11808 FR31 B8, (HROLYULRY n Eh gy 'rﬂﬁ%l?té f@ﬁh@ssluch as

pol yvinyl i dene fluoride resins, polytrifluoro ethylene

resi.n | yvhexafl uoro propyl ene resins, c¢opolynmers of
wng o mahde By AST et Snamil bt ontrains)  EeRdiagtEI L Bine

vinylidene fluorides and vinyl fluorides,; )
refLRbr SLAR PSSy HEr § odvemldgsrasangolayte epokyt vasiakt udfer the
et hyl ene and vinylidene fluoride 20 and non-fluoride
coabnogematanthlsiiti poalsegioxssibld taddst i 9slyvny] resins and
conductive powder may be included in the coating resin

pdBLeh i Bldedd Q%E%Qa%{ﬂ"’i tfy %IE}?&SS%E#%@E po?uidi®iyi

conducti ve powder, powder, “car bon
I +ani um oxi des, tin, oxid r the like

t ) des, .zi.nc oxides -
g R AE REq T oS ab i A il %isanat drolsrinyh agstate

2006/ 014019 PCT/JP2005/014709 these conductive
resonglerrlygipy bf ahcabloy tesiors, | esd. pwhesrinye bweiserdgeesins;

particle dianmeter is nore than 1m it is difficult to
padgetydinel eqleiigsr esiedt vi tag. [ 908Bdiyrenlen adesidOn, and

the toner of the present invention can be used as a
stPPERE RN CBLp BT MBIN: SRINST LG 1S LN 1d ! MREGD MBine such
as polyvinyl chloride; polyester resins such as polyethylene.
terephthalate resins, and polybutylene terephthalate resins;
polycarbonate resins, polyethylene resins, polyvinyl fluoride
resins, polyvinylidene fluoride resins, polytrifluoro ethylene
resins, polybexafluoro propylene resins, copolymers of
vinylidene fluorides and acryl monomers, copolymers of
vinylidene fluorides and vinyl fluorides; flucrotarpolymers such
as tarpolymer of tetrafluoro ethylene and vinylidene fluoride
and non-fluoride monomer; and silicon resins. In addition, a
conductive powder may be included in the coating resin material
mn accordance with the necessity. As for the conductive powdér,

metal powder, carbon black, titanium oxides, tin oxides, zinc

oxides or the like can be used. The average particle diameter of
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carrier is used. (lmge Form ng Apparatus and | nage
Form ng Method) An image form ng apparatus according

WO HY/RIHE%present 10 invention conprises a | atREfyIHziEge+709

carrier configured to carry a latent inmage; a

charging unit configured to give an electrostatic
thegeacgediwitigr Mo ders He rigfeaadlpflime oratasse | Weyen the

carrier; an exposing unit configured to expose the
aveheggghsucieackaed e tdie is| atcat thamgd paar riteis bhféduwdn to

the image data to formin a latent 15 electrostatic

contTRI] e 8:d8UR):9PIRPtyNi t configured to devel op the
| atent electrostatic inage formed on the surface of

[0(}5{1‘% latent inage carrier into a visible inmge by
sUpplying a toner to the latent electrostatic inmage;
a transferring unit configured to transfer the
vi si bt exddfgenonthhetonms adetbe phes¢nt etvemiiga zan be
carrier onto a recording nedium a fixing unit
usednds guraatk-condpdnehbeanishbhem amgaiontdier nacerigichy no
medi um and further conprises other units in
cadgeprdancgg W th the necessity. The toner is the toner
according to the present invention. An image form ng

nmet h according to the present _80 WO 2006/.014019
(1rgs? G358 09 e AT ieio T PSBY 8 SR Tl st ep
for giving an electrostatic charge uniformy to the
sur fg@e ipfagchefdraniong ppngeatusr necordme ekpodingnsesgnt
-for exposing the charged surface of the latent inmage

invealtibarcdapets o at hetduvBpe agat eatdet ddonfiBudeHaleBhrby a
el ectrostatic i mage; a devel oping step for devel opi ng

latgg%ti'ﬁ}gﬁgg% gnghlﬁ%gxgétﬁiit%éﬂﬂ%%rfeﬁr{Be%i% A0& 180 AGG tic
charge uniformly to the surface of the latent image carrier; an
exposi‘ng unit configured to expose the charged surface of the
latent image carrier based on the image data to form in a latent
electrostatic image; a developing unit configured to develop the
latent electrostatic image formed on the surface of the latent
image carrier into a visible image by supplying a toner to the
latent electrostatic image; a transferring unit configured to
transfer the visible image on the surface of the latent image
carrier onto a recording medium; a fixing unit configured to fix
the wvisible image on the recording medium; and further
comprises other units in accordance with the necessity.

The toner is the toner according to the present invention.

An 1mage forming method according to the present
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carrier into a visible image by supplying a toner to
the latent electrostatic image; a transferring step

WO 24060 14Mnsferring the visible inmage on the EGFHRWES/BF709

the latent image carrier onto a 10 recordi ng nedium a
. fixing step for fixing the visible inmge on he, .
IneRlGPdi RYTHRIAP G2 iR TePEh EFC R olfdT gs@%@ﬁbreﬁgt@&tﬂhm
accordance with the necessity. The toner is the toner
chacgoranifgrindyt be thresemfa¢mvdnthonate bria nget@rrighean
i mage form ng apparatus in which the 15 toner of the
ex P ESENsdehv €D i 8RpbSis eth @SclRa fiey@| ORefacel ldf bBe latent
descrlbedg FI G 5pis]§§block dié%?an1schenatically
. Wi a l e of, the i e 1 NG tus
i SRR PR, R Ga ol PR R BB ELT R latent
i mage fQrm ng apparatus conprises,. capi et nmain bod
elepgposigfaermastes (8BRLDOE SSRPI HUr daveloRtRg ﬁlﬁ*oﬁ*rf‘ent
mai n body thereon, scanner 300 configured to be
elewdnosedionimupe Gopbed oai nhbodyrfQ® cdutbentitent image
docunent feeder (ADF) 400 configured to be further

cadupt BkOR bbﬁb&@%ﬁé&@?};siﬁﬁlﬁ%& & +BReR Bodhelldtent

conprises a tandem i mage- form ng apparatus 20 havi ng
i mage, formng units 18 in which 81 2 1 Q%401
eles S edbs Brr00 = | Raral At CD 19 nerrormnge the
. el ectrophot ographi ¢ processes, . such as, a char.gi ng
visihie impageval dhiengushnee odnbha latenkermageecaryerydite a
and arranged in four parallel |ines around
re q@hatiogo nokuidivon ; 40 fasing; Isaepnforefedhposhat visiblmgeage on
carrier. On 5 the upper side of the

thd 2PLEIRdiTR06n £ QL A0 2FRP ALY r2@om $XREST BELERI btdds in
configured to expose the photoconductor 40
accordance with the necessity.
The toner is the toner according to the present invention.
Hereinafter, the image forming apparatus in which the
toner of the present invention is used as a developer will be
described. FIG. 5 is a block diagram schematically showing an
example of the image forming apparatus relating to the present
invention. In FIG. 5, the image forming apparatus comprises
copier main body 100, sheet-feeder table 200 configured to carry
the main body thereon, scanner 300 configured to be mounted on
the copier main body 100, automatic document feeder (ADF) 400
configured to be further mounted on the scanner 300.

The copier main body 100 comprises a tandem-image-

forming apparatus 20 having image forming units 18 in which
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based on image information by a | aser beamto forma
|latent inmage is nounted. Internediate transferring
WOYY4YS nade from an endl ess belt nember i SPGHERAGEY709

such that the 10 internediate transferring belt 10

: 4&033(?ach.gh%%qcondyctor 40 in~th§p :

inqiyadam HRge: FornPegtugBant ahedgoPROtPREABBLST tRTMEsses,
opposed to each phot oconductor 40 through the

su¢htas.nedeheeging ansftera i day ddelptingOunpt.i padya cleaner, are
transferring units 62 configured to transfer a toner

indli@esl foffed hrrgaghdcolior oRdihe gddrihel ochn@uct airodbhd
onto the internediate transferring belt 10 is

phb?&@érf@uct%%c%?)d?{syht ﬁz‘i‘%@relggpxaorﬁtalﬂ?c %&&?ﬁ%%&{j '&n
t er th nposed "on e

rans € toner inmage superi

i nternmedi ate transferrin belt 10 to a transferrjng
the, o Bewpary aﬂéﬁorquﬁfer ohﬁ“f’g%msﬂ%)e%gef'é%ﬁ%‘rmgo RBREROYH 20,

in block is | ocated beneath the internedi ate

exposinsf enniin® betanfipurdheteeenpdae ythe apbbéocappactimsio
22 is configured to have secondary-transferring belt

badéd behnimage enfh888tRAl thyvi dAsks BRARNES QLM taWatent
rollers 23 and is located to be pressed against a

i 3R S5 b bEad S beferetp By i i PP atE PRIG (8] Poocte

10 to transfer the toner inmage on the internedi ate

fromp arish eemiddgspelhelio mamb e t tansrerpigeg papek. tﬁ’f?égethe
fixing apparatus 25 configured to fix the inmage on-

intelren ¢ d arief eransfpmaperbél 6cétedt besihdehtdieconductor 40
secondary-transfer 5 apparatus 22. The inage fixing

in ARRAT@lHEe 185 th gCONY iU £0a SHARA ERAL 207 €SEYT €hé ObbSitions
27 1s pressed against the tixing belt 26

opposed to each photoconductor 40 through the intermediate

transferring belt 10, primary-transferring units 62 configured fo

transfer a toner image formed in each color on the

photoconductor 40 onto the intermediate transferring belt 10 1s

located.

Secondary-transfer apparatus 22 configured to transfer
the toner 1mage superimposed on the intermediate transferring
belt 10 to a transferring paper transported from the sheet-feeder
table 200 in block is located beneath the intermediate
transferring belt 10. The secondary-transfer apparatus 22 is
configured to have secondary-transferring belt 24 b-eing an

endless belt which is spanned over two rollers 23 and is located

to be pressed against a supporting roller 16 through the
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bei ng an endl ess belt. The above-noted secondary-
transfer apparatus 22 also conprises a

WO Hpdiiyr ansportati on function in which a 10PCT/IP2005/014709

transferring paper with an i nmage transferred thereon
. Is transported to the image fixing apparatus 25. O
inigggre@late traanisrstig delt dld ép iawdx%fgndﬁt%ﬁﬂa@r lmage on
charging unit nay be located in the
thsesondaryittanshasfapparaidls P2.onlte suchnafeasag paper.
is difficult to provide with the sheet- transportation

f unct i,0n- [ﬁghg égga?émlﬁZS%%W& ot f& {hOYLEage on

sheet-réversin par at us I ps a sheet

upsi de .down in order to record .images on both . side
th REERERE Pl Goat dACBET Db THAS LBEoNTEFYLA TS dRaParer
apparatus 22 and the image fixing apparatus 25 and
apparatnel 2o t hdret divdean i fgmg@gf spwiang tasviZde 130 copdigured
devel oper with the above-noted toner included therein
suth thsadpfessiragelidever apipe sapdasghiss#¥the fikéng made 26
formng wunit 18. In the inmage devel opi ng apparatus 4,

\Y; < ier carries and transports a
beiz%%g]% ghLaress eIt P

oper to the position where the inmage devel opi ng
apparatus .4 faces the 83 WO 2006/014019 .
PCT §BS0GH) DI O30 dp RECBEGRINCTTG™ 6 " ar i RipA s % also

alternating electric field to the photoconductor 40
comipense® develsdpred tmtrantontabigs: onfwhetiophot srondlucbr a
40. Applying an alternating electric field enables
traatdfevaln Ng Paslevekaplr and iRas EOW it iteRr 6d StyHdneloinonis
5 of toner charge volunme and to inprove devel opi ng
tr%sggoggttg'dest'o thie ;L{TRge AeME) ORhPYrPRAr 3bUS Y uRE2 o
transferring roller and a noncontact charging unit may be
located in the secondary-transfer apparatus 22. In such a case,
it is difficult to provide with the sheei-transportation function.
In the example as shown in the figure, sheet-reversing
apparatus 28 that flips a sheet upside down in order to record
images on both  sides of the sheet 1is located below the
secondary-transfer apparatus 22 and the image fixing apparatus
25 and parallel to the tandem-image-forming device 20.
A developer with the above-noted toner included therein
is used for image developing apparatus 4 in the image forming
unit 18, In the 1image developing apparatus 4, a

developer-carrier carries and transports a developer to the

position where the image developing apparatus 4 faces the
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cartridge configured to be supported with the

hot ductor 40 in a single body and det achabl
wozﬁﬁo oconduc g y y

UNCBY to the main body of the image for miINgI/IP2005/014709
apparatus. In addition, the process cartridge 10 may
conprise a charging unit and a cl eaner. Actions of the

phiq#ﬁg@n-fiaf:ﬁ%g‘l%p@aaatlwlw% ags Floprowking mlestricgfield to
ori ginal document is set on docunent table 30 of

thaupbwabcendoctoert( fidsdertAQkve@op al letaat iivehye dhethe
aut omati c docunent feeder 400 may be opened to set the

phb20808HTRRSr OB coNt Ak, 19kRSS 32 § tél%ﬁﬁ%nr};efec%?%eaﬂgld

closed thereafter to hold down the docuneEnt | ns
thereof ..Then, Dby.pressing a start switch (not,.shaw) .
enp e Asritr Shiog” ABVERT O2pd” b v R ne Aabing By Yt
and second noving body 34 start to nove after the
of dgparerhayae valwiedapdt o ime ragecder alenigicarsoperiips| t
is set in the automati ¢ docurment feeder 400, or,

i medilat elnyagét elevidiep s @r ippwirhehisi st phessdse | i thecess
docunent is place on the contact glass 32.

cathaugal t&h i @Lrltsﬁsf?d' b%e%g§gg%(§/rv§%i’ha£ﬁg J}E&r@gﬁddm r 40

source In the Tirst no and ‘a ecte

. _laser pbeam.from.t he dqc nt i s once again reflegted

in g S B0 DB 10 o S APIB 0BT o f et iR gy of the

_ noving body 33 toward the second novi ng body 34.

impglgier dPEmIA gt e N . noviing dudthp 134 thef peote shecd dsedge
beam toward a reading sensor 36 through an inmagi ng

mdersndpriand thus sihbenabnhadt a dfletherdocument is read.
5 By pressing the start switch (not shown), a drive

oo gm%&gg of ML R WA YpPelrhishife 85 folfows.

First, an original document is set on document table 30 of
automatic document feeder 400. Orx, alternatively, the
automatic document feeder 400 may be opened to set the
document on contact glass 32 of the scanner 300 and closed
thereafter to hold down the document inside thereof.

Then, by pressing a start switch (not shown), the scanner
300 1s activated and first moving body 38 and second moving
body 34 start to move after the document is carried onto the
contact glass 32 if it is set in the automatic document feeder 400,
or, immediately after the start switch is pressed if the document
is place on the contact glass 32. Thereafter, a laser beam is

irradiated from a light source in the first moving body 33, and a

reflected laser beam from the document is once again reflected
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15, and 16, and indirectly rotates two ot her
supporting rollers so that the internediate

WO 2006gngfierring belt 10 is rotationally noved. PCAUPUGS/014709

sanme time, at each image formng units 18, its 10

phot oconduct or 40 rotates, and nonochrope inmages of
to bhackyst yedviovg bealgedtatowaddcyhn sa@Thrrayiny kedn 34

phot oconduct or 40. Then, as the internediate
MitF@nsfiar thagsbedid 1S ovaves bodeset wadhodhibrelasmgdseam

are successively transferred to forma conposite

ry | P A LRt £t A9 PelindQhu

ton B B T R R g v T anas

., of sheet-feeder rollers 42 of the sheet feeder table
thegpnient of dhecdocumet 19E%2€0 as. to advance a sheet

fromone of sheet-feeder cassettes 44 that are
st acRgdpiessinit thet efnteswitbel | ndtnshopapera $ryye amotor
The sheet is singly separated from other sheets by a

(nA0sBeRaatd 1agis Rhller d4bvandnadvanhedstipparsheetoileedet 4,
path 46. Then, carrying roller 47 carries the sheet

15,t Qn%“hgeak'ae%)é%%%%%ﬁtaﬁﬁeﬁgofﬁh% sﬁ??ﬁrf‘ﬁlg RollRes so

copiefr "hai'n body eret sheet S a resist
roller, 49 and .is stopped. Alternatively, sheet-feeder
tha obhermsor I 4iata e RS HERn B 1 86 iy SbaP O PhE Sroved.
PCT/ 3P2005/ 014709 a sheet from a nmanual bypass tray |
At5ltheTheamea bepar atitngeaglol ievas? Sepaingesttie shet 1ts
singly fromother sheets and introduces the sheet to

phBtdBIWR clyPass shaeksf eader o deihd muheina dedie fhddtck,
hits a resist roller 49 and is stopped. 5 Then, the

sl R SR B P A PG5 <0
Then, as the intermediate transferring belt 10 moves, these
ﬁonochrome images are successively transferred to form a
composite color image on the intermediate transferring belt 10.
Also, by pressing the start switch (not shown), ome of
sheet-feeder rollers 42 of the sheet feeder table 200 is selected
and driven so as to advance a sheet from one of sheet-feeder
cassettes 44 that are stacked in ﬁmlti-step vertically in a paper
bank 43. The sheet is singly separated from other sheets by a
separating roller 45 and advanced to a sheet-feeder path 46.
Then, carrying roller 47 carries the sheet to guide the sheet to a
sheet feeder path 48 in the copier main body 100 where the

sheet hits a resist roller 49 and 1is stopped.

Alternatively, sheet-feeder roller 50 1s rotated to advance
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and advances the sheet between the internedi ate
transferring belt 10 and the secondary-transfer
WO UWH*Pus 22 where the secondary-transfer dfFaraeQ914709
22 transfers the conposite color 10 inage onto the
heet to record the col or image. ter, the i mge P
a g %fh*sfifspfnt%emsae%ﬁhﬁm%%%nw 5 bppartlis S R e
the sheet to the image_ fixing apparatus 25 where the
rollamg®2f srprgatppatiae ushest apphgls froam ahbepr edsabe and
to fix the transferred i mage. Thereafter, a sw tching
intibanchh ke syhé&Nae 90 nhhatall '?ﬁ&%@hieéteﬂe%@te@d payhan3
ejecting roller 56 and stacked on a paper output tray

: t [ Y, " Iy iyection by
whife Al ShOGLIES Y pd gt 3BTy 450RIEES Jrbprid el
tur therejn, and is transported again to.the . _
trantheR, pbaFt iT6RLS or9Baba iy TTHAGESt oPneliftn 8 thndhe
backsi de of 20 the sheet. The sheet bearin? I mages on
comhpbhits debort herapf drs thej srteunedraighraheieiwesi hglt 10
roller 56 and then stacked onto the output tray 57.

and\f4@FaboBgetHd YAl betBRen the intermediate transferring
internedi ate-transferring-belt cleaner 17 renoves

belb G506 FBTAr6eo iR Bt APE APDatReAN ot bt g the

so that the internediate transferring_ belt 10 is
SeCcOBFHI bFaRRE MEPP andye £or W AGSESr s fde composite color

tandem i mage-form ng -apparatus 20. (Process Cartridge)
imbgd qurinctlss shawetricdgecact dbhdiardot antdwme .pr esent

invention conprises a |latent inage carrier configured

to-CAFfo @ {tAf €Mfmage transfer, the secondary-transfer
apparatus 22 carries the sheet to the image fixing apparatus 25
where the 1mage fixing appafatus 25 applies heat and pressure
to fix the transferred image. Thereafter, a switching flap 55
switches so that the sheet is ejected by an ejecting roller 56 and
stacked on a paper output tray 57. Alternatively, the sheet
changes its direction by action of switch blade 55 into sheet
reverser 28, turns therein, and is transported again td the
transfer position, followed by image formation on the backside of
the sheet. The sheet bearing images on both sides thereof is
cjected through the ejecting roller 56 and then stacked onto the
output tray 57.

After image transfer, the intermediate-transferring-belt

cleaner 17 removes residual toner remaining on the
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i mage, and a devel oping unit configured to devel op the
|atent electrostatic imge forned on the surface of

WO 26eé 1#Hdbent i nmage carrier into a visible i megEIMBPO014709

supplying a toner to the latent 10 electrostatic
. image,..at least the. latent inmage caryier and the ,
inleUBCdirHy GRAESETEIPEr Medti B 57 nghethsly dndermediate

detachably nounted to the main body of an inage
trappfimgnapbaliail@sis anddyt frier phecesst dantge dgenfiarg ber the
conprises other units suitably selected in accordance
tawdehn tihea pedesaiing appatheudemel opi ng unit conprises a
devel oper-contai ner for housing the toner and the

0 evel oper- carrier configured to carry
(Pg§§9%éﬁﬁgggﬁq e toner and the devel oper housed in the

devel ,oper-contai ner, and may conprise a |ayer- . _

t hi cluéwéérélce@énl‘?PBFlflidﬁé’ ﬁéﬁﬁéal%énf‘i’ gm%dpf%‘sedbtntl%’]eﬂtlon

the 20 thickness of a |layer of the toner with the
copnmyeceanr lekitthareoge cdihvéeproselgucardt todgerry a latent

i ncorporates, for exanple, as shown in FIG 6,

1R, 06 aRdUCiRK e 183 ek £ith cB R SOMRT | 9L H SR P £18k latent
unit 102, devel oplllngé]unit 104, cl eaner 107 an% further]:l

ri -other Anits,in agcorda wW.th,the, . _y
LERTIAIES Y, (ML s VG G G h0n) dtiroTatent tmase
PCT/ 3P2005/ 01,4709 .105, and 108 respectively represent
caphiedy pBEY iy UALRle amage: bydeNgHEarang iento the latent
transporting- roller. For the photoconductor 101, the
elatiovet aticedrdagteentt kaadt thst Biant magegeatairder and the
according to the present invention is 5 used. For the

de@¥POSINE HALL A3, fAphd @hin SQUEEESTAPRDEE QhaWddihRlably

at a high resolution is used. For the charging unit
moltgrzlted to the main body of an image forming apparatus, and
the process cartridge further comprises other units sﬁitably
selected in accordance with the necessity.

The developing unit comprises a developer-container for
housing the toner and the developer, a developer-carrier
configured to carry and deliver the tonmer and the developer
housed in the developer-container and may comprise a
layer-thickness-controlling member configured to control the
thickness of a layer of the toner with the image carried thereon.

The process cartridge incorporates, for example, as shown
in FIG. 6, photoconductor 101 therein and comprises .charging

unit 102, developing unit 104, cleancr 107 and further comprises

other units in accordance with the necessity. The numbers 1083,
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an arbitrarily selected chargi ng menber is used. An
e formng apparatus according to the present
?r?\?‘gﬁ?li)on conprises the |atent el ectrostati PGHEFEOS 014709
arrier and 10 conponents such as a devel oping unit
nd, g 4cl er el ' e bo as.. ess. ;
10{:}:l’ar ??iddgg,@ganﬁéﬁéﬁg‘rfﬁlg ?aéﬁg%“%getgélc hgﬁﬁgg%%ntsé%ltt 0?
t he.main hody of the inage farm ng,. apparatus. At
re R GLHE JRESLO Mo FFORYBOEHRGFRYIN 1,
devel oping unit, an internediate transferring nenber
or 11?5038e;ﬁgﬁatphgmmnémqtoa?ndlalcI dghaer ahoee supipal t batent
with the latent electrostatic inage carrier in a

elestngitathodn 40 tarmar aemmisldg ¢ariHd gaeskacbvention is
single unit detachably nounted to the nmain body of

e i af.orm : u siin i.di.ng uni
usdon oo G PR Rt L 8 PP SRk TppBhbre of
J,mage form 20_apparatus. _The_toner according to
wrHRRE e 12 6 8ALY G DcEmpRA- suF?’élfﬁ)‘? aBgkyg upit 102,
tandem full-color image form ng apparatus having an
an japbetrredlasels ctads teargig meedrdrerass skedn in FIG 5,
since it excels in transferring properties and

demust (RS B8 n¥iE 2006/ AL4019 E@Jéﬁﬁ%&oﬁoo%@g%resent

excel lent fixability. I'n the present invention,

invERTE APt 0 M B6ERE MG s el CofhaB® bdRYigx e
o A LT ) L R S
inorganic fine particles each having a vol une nean

singlanbbdy ofs9@nnptacess cartridge, and the unit may be
detachably mounted to the main body of the image forming
apparatus. Atjleast one component from a charging unit, a
developing wunit, an intermediate transferring member or
separating roller, and a cleaner are supported with the latent
electrostatic image carrier in a single body to form a process
cartridge to be a single unit detachably ‘mounted to the main
body of the image forming apparatus by using a guiding unit
such as a rail equipped with the main body of the image forming
apparatus.

The toner according to the present invention can be
suitably used for a tandem full-color image forming apparatus

having an intermediate transferring member as shown in FIG. 5,

since 1t excels in transferring properties and demonstrates
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300nm it is possible to provide a toner capable of
denonstrating excellent transferring properties,

WO 20460a8i1P i ty, and cleanability and form ng aPCTAP2005/014709

hi gh-precision image. to It is also possible to

prqvi de._a hjgh-quality and high-precision i mage
eXFﬁﬁ@HéH3¥%€ﬂﬁ§% of an image devel opi ng apparatus and

an image form ng apparatus in which a toner according

to the theepeaseinhvenendmon shusettrobhioigntli¢ erurfahe shape

present invention will be described in is detai

of et @h i BY thh tSREBEeEL 6 cEXATTN @Sy thevweyeds ahlleeRERSEBInber
invention is not limted to the disclosed exanpl es.

e A -, Pre ti Spher.ic .
cafy KRoBhoB: Tograts P Arae, S PRI St St dmaee
water were reacted 20 each qgther at 50C to yield a .
f"%‘ﬁh’éﬁi REPCESS pag &ac@akwgg tidha toplergep D pr gtiéss 1NAFERRLC
washing the silica with water, the silica was rinsed
fing plrietlbaned clath then divepensedoéanadiohedre ofidtDmout to

perform ng drying operations, followed by a

sobeAamet by bdissidRzane rohidMaSio b LabmBM e tdT JéRldhstrating
i norganic 89 WD 2006/ 014019 PCT/ JP2005/ 014709 oxi de

ticles 1. The ingrgani-c oxi de .particles were, ..
exBF L pL TR ht R B BT HE S ah i P adomid & Epariitily and
appar atus,.  and the nunber average di aneter thereof
foxgagngensig B IRcigion Aggge.
diffraction-scattering-particle -size -distribution
si zelt The dlspespbsaiitlenuhberpravedagea diladt-gruaditst heind
primary particles was 120nm

high-precision image through the use of an image developing

apparatus and an image forming apparatus in which a toner
according to the present invention is used.

Hereinafter, the present invention will be described in
detail referring to specific examples, however, the present
invention is not limited to the disclosed examples.

(Example A-1)
- Preparation of Spherical and Hydrophobic Silica -

Tetramethoxysilane and ammonia water were reacted
each other at HB0°C to yvield a spherical silica according to a
sol-gel process. After washing the silica with water, the silica
was rinsed with methanol and then dispersed in a toluene
without performing drying operations, followed by a

hexamethyldisilazane (HMDS) treatment to yield inorganic
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- Synthesis of Organic Fine Particle Enulsion To a
reacti on vessel provided with a stirrer and a

WO YfEtibiet er, 683 parts by mass of water, 11 REFIRO0GH0IL709
mass of 10 sodiumsalt of the sulfuric acid ester of

hacryli ci gvet hyl ene oxi de .adduct. ( ELEM NCOL . ,
ox B S alie s Boe vt TH) FRSuis 6 SeAB P Eatictemgb Y Sbirred in
Lthd.), 83 parts by mass of styrene, 83 parts by nass
medth 4aglh drvigg @mchiifraspoipadisp oysimes arifamtys, and the
acrylate, and 1 part by mass of ammoni um persul phate
nuweber 15aperags, dizdnstérr ethaie 400 wpm f@reakmrddnuties g

to obtain a white emrulsion. The white emrul sion was
. t [ )5 - -em: -raised.to
Lo e SR e A el TR LR 8 S8 P The
1% mass

30 .parts by mass of an,aquepus sol.ution of Dy

re B Ar Bt R Rt et A RS oTHHF PRUTAGHCPR YRS B as
m xture was matured at 75C for 5 hours to obtain an

124g@eous dispersion liquid of a vinyl resin (copol ymer
of styrene-nethacrylic acid-butyl acryl ate-sodi um

- Syaltth eafis tof @) r gah fFii g e aeh gtiedd @meflsimt hacrylic acid
et hyl ene oxi de adduct). This aqueous sol ution was

t akefr,as, p ;cul at | 5 : A 0064 01
PCT/ 132 05%41‘%%% %@f\}oﬁ}?f&lé\?gr %ét\ﬁga%t iosgﬂlg‘% And a
di anet er of rticulate enmulsion 1 neasured hy a
thermmomefiey r%fgfiwtﬁa i rassiofevaitetr ildupicahs anampser of
LA-920, manufactured by HORI BA Instruments Inc.) was
sodogamsadtt of dhyi reulfartc oficphr eistet avé emdlsianylic acid
and. 5 isolating the resin, the glass transition
etliehper abxide (ddduel (DERNMENODWRSSIE apthid@d®sed by

aver age nol ecul ar mass was
Sanyo Chemical Industries, Ltd.), 83 parts by mass of styrene,
83 parts by mass of methacrylic acid, 110 parts by mass of buty!
acrylate, and 1 part by mass of ammonium persulphate were
poured, and stirred at 400 rpm for 15 minufes to obtain a white
emulsion. The white emulsion was heated, the temperature in
the system was raised to 75°C and the reaction was performed
for 5 hours. Next, 30 parts by mass of an aqueous solution of
1% by mass ammonium persulphate was added, and the reaction
mixture was matured at 75°C for 5 hours to obtain an aqueous
dispersion liguad of a  vinyl resin (copoly;ner of
styrene-methacrylic acid-butyl acrylate-sodium salt of the

sulfuric acid ester of methacrylic acid ethylene oxide adduct).

This aqueous solution was taken as particulate emulsion 1.
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150, 000. Preparation of Aqueous Phase To 990 parts by
mass of water, 80 parts by mass of 10 particul ate

WO 2004t 4i1dn 1, 37 parts by mass of a 48.5% by REEGP2005/014709

aqueous sol ution of sodi um dodecyl di phenyl ether
disulfonic acid (ELEM NOL MON-7, manufactured by
Theawg i eRent e 2¢ [Irniselei 8tamietdr ofapdrooudate L1bylsmss 1

of ethyl acetate were m xed and stirred together to
meabtaied abyi |Kylhsewi difffhicsioms pakdidlakesizas dgueustion

phase 1. - Synthesis of Low Ml ecul ar-Mass Pol yester

and iz @B@E 990 Vx%%ﬁﬁlfa%‘ﬂﬂ.'r@f?egyv‘ft ?B%sgriﬁ%@?ﬁ d{%eén@)

stirrer, a nltrogen In parts

Wasa}?ésphe%%esfﬁ PbeaRtt 20 Y ?ﬁc@%@%ﬁ%ﬁl&ﬁgl and

trinolar adduct, 208 parts by mass of terephthalic
Isolrbigg hbepaiy, kﬁl&wﬁé@ssﬁtlaﬁsﬁilgna&emp@matmpa{r'lté b the
mass of dibutyl tin oxide were placed, and the

resigactaonseas fed f ohaednandesvaes gl niglesslse ala@30€as
for 8 hours, and the reaction was further perforned
15 a. reduced pressure of 91 WD 2006/ 014019

PCT/ 3132005/ 014709 10m‘ng to 1.5mHg for 5 hours,

then 44 anhydrous trinellitic aC|d
" Prgra 5%W%°f2*t%¥% ?j &84 on vessel, and the reaction

was performed at 180C under normal pressure for 2

hourso t 998bpairhs abpomyess epf Whiterpdi§/esaets e tedesn of

as 5 | ow nol ecul ar mass pol yester 1. Low nol ecul ar
parthsalfel yestiBiionl 1Nagl7 ap At &y avaeader ol T Blkarh Vess ss

of 2,500, a nmss
agueous solution of sodium dodecyl diphenylether disulfonic acid
(ELEMINOL MON-7, manufactured by Sanyo Chemical
Industries, Ltd.) and 90 ﬁarts by mass of ethyl acetate were
mixed and stirred together to obtain a milky liquid. This was
taken as agueous phase 1.
- Synthesis of Low-Molecular-Mass Polyester -

In a reaction vessel equipped with a condenser tube, a
stirrer, and a nitrogen inlet tube, 229 parts by mass of bisphenol
A ethylene oxide dimolar adduct, 529 parts by mass of bisphenol
A propylene oxide trimolar adduct, 208 parts by mass of
terephthalic acid, 46 parts by mass of adipic acid and 2 parts by
mass of dibutyl tin oxide were placed, and the reaction was

performed under normal pressure at 230°C for 8 hours, and the

reaction was further performed under a reduced pressure of
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aver age nol ecul ar nmass of 6,700, a glass transition
t erature (Tg) of 43C and an acid value of 25. -

Wo zé\g/(ﬂ@ﬁ%@i s of Internediate Polyester 10 |In al¢EIAZOIHN4709
vessel equipped with a condenser tube, a stirrer, and

a nitrogen Jnlet tube, 632 parts by ss of bj spheno
loﬁnﬁ%ltgngg&? gdiLiPr’()I ar &dﬁctﬁ“@i g%??liﬁl sliggs of
bi sphenol . A propyl ene oxi de di nol ar adduct, 283
anppdreupyimusdldic aadeprishaboivgedcidio Zhepaenstinn vessel,
of anhydrous trinellitic acid is and 2 parts by nass

an®fthei Bed Mliohl W a@Xp Eeforen ed pltaeedy Cand deftenof@adtp &bsure
was perfornmed under normal pressure at 230C for 8

- N . the. r ' . I

for (8 Fur £ RS 3° RELIAY ORI JURBELAT N Fhkem o
hours tq obtain a . polyester. This pol yester was taken

lowigng kcal ABdrass petxrsdear e, Logvime %%I‘aﬁ@%wk%ﬁﬁr
1 had a nunber average nol ecul ar nmass of 2,100, a

1 humds aavenageenohecvhge maslecoflad, 500ss aofl asH0, a mass
transition tenperature (Tg) of 55C, an acid val ue of

av&auaathi@cutydraxyt vREUR®f a Sll.ashertan 43 biPaehsp yature
mass of internediate polyester 1, 89 92 WD

.».2006/ 014019 ,PCT/ JP20 014709 parts by mass of
(q§§§%€%80¢ea%gi%%é?%ﬁé%gﬂ%% g260 parts by mass of ethyl
acetate were placed in a reacti on vessel equipped with
- Syntheptentdpterme digtediolyestennd a nitrogen inl et
tube, and the reaction was perfornmed at 100C for 5
hourlsx teo refatcaiion avessdt anuippedhinatheactantewnasrt tiklesn, a
as prepolymer 1. The percent by mass of free
stk SAC YA LENHfr JURP I Wt ube VB8 21 23% BY HBS2S: of bisphenol
A ethylene oxide dimolar adduct, 81 parts by mass of bisphenol
A propylene oxide dimolar adduct, 283 parts by .mass of
terephthalic acid, 22 parts by mass of anhydrous trimellitic acid
and 2 parts by mass of dibutyl tin oxide were placed, and the
reaction was performed under normal pressure at 230°C for 8
bours, and then- the reaction was further performed under a
reduced pressure of 10mmHg to 15mmHg for 5 hours to obtain a
polyester. This polyester was taken as intermediate polyester 1.
Intermediate polyester 1 had a number average molecular mass
of 2,100, a mass average molecular mass of 9,500, a glass
transition temperature (Tg) of 55°C, an acid value of 0.5 and a

hydroxyl value of 51.

Next, 410 parts by mass of intermediate polyester 1, 89
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- Synthesis of Ketimne Into a reaction vesse

equi pped with a stirrer and a thernoneter, 170 parts
WO 29/ 0hHd% of i sohorone dianmine and 75 10 par PSTHYP244HEET09

of net hyl ethyl ketone wer e poured, and the, reaction

or g, 5 hours to t-
Palﬁ'ﬁftff oS nta Elpdiae ik e ?&%ﬁn@é’;%‘?ﬂ%&““
npound 1. The ami ne val ue of ketim ne corrpound 1.
of eztlls’l acetgfAtNess lgredusy armachon 1 srg ] 1 Qo g Fat
mass of water, 40 parts by mass of carbon bl ack
con(Ragal 4@6&,zn&ﬂuﬁa@muaad,byxﬁmb@geﬁkﬁmﬂqm anbepland the
parts by nass of polyester resin (RS801, manufactured

red@ylo%?‘ﬂ%& g’%‘ﬂxﬁ@li Andostoi £5 oLﬁ(Sju}s Qﬂdolfﬂdﬂthrre%Qtant
parts by fmss of water were add m xed in

HENSCHEL .M XER nuf actured by 2 M M NI

ThiE A e ot R Pu%sepvx,svﬁwaﬁae “Téie}t?chnN%y thass
30n1nutes using two rollers, extrusion cool ed and

of feppsReay awnehe of ARAYIYEr Ligaspt A3ve DEMBSH bl ack
mast erbatch. This was taken as masterbatch 1. -

- SHidpadiatao oA edim@hke Phase 93 WO 2006/ 014019 PCT/ JP200
5/014 70 9 Into a vessel equipped with a stirrer and

t heqppgeter,., a%onxPa(fE§sély JSS pfd | Queokecyt aleyMBSS] a

pol yest er 1 110 parts by rrass of carnauba wax, and

947 arts mass of . eth tat wer e pour ed
hegHoREkpEr drr SHs PRI DAY & Lo0w R D piRe 75

mai ntai ned at 80C for 5 hours and cooled to SOC | n 1

patisuby Kexes 6OOmdhys bihvadetomergsesebapaned, anadsobe.
parts

reaction was performed at 50°C for 5 hours to obtain. an
amine-blocked substance. This was taken as ketimine
compound 1. The amine value of ketimine compound 1 was 418.
* Synthesis of Masterbatch -

To 1,200 parts by mass of water, 40 parts by mass of
carbon black (Regal 400R, manufactured by Cabot Corp.) and 60
parts by mass of polyester resin (RS801, nianufactured by Sanyo
Chemical Industries, Ltd.) and further 30 parts by mass of water
were added and mixed in HENSCHEL MIXER (manufactured by
MITSUI MINING CO., LTD.} then the mixture was kneaded at
150°C for 30minutes using two rollers, extrusion cooled and
crushed with a pulverizer to obtain a carbon black masterbatch.
Tﬁis was taken as masterbatch 1.

- Preparation of Oil Phase -
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by mass of ethyl acetate were poured into the vessel,

n i.xed for 1 hour to obtain initial materi al
wo Zifh T

n 1. To a vessel, 1,324 parts by nmassP@if/IP2005/014709
initial materi al 10 solution 1 were transferred, and

t he - was _di spersed. usi a. bead mll (Utra Visco
v TR AEe P E Ry G B BTEPT aierbereome ter,
conditions of a liquid feed rate | kg/ hr, disk
490 manteebBrmags ehdew sfolenniar onssampdiyesoar d ,bkbdsparts
filled at 80% by vol une, and the di spersion of wax
bwasa peof ararec b d wEes, ahl NeXtpa 3L Pakt DOV HRSScOfate
65% et hyl acetate solution of | ow nol ecul ar nass
y 1 e i.nitial terj o .
ngJI) uﬁﬁggé%’ aﬁad?ggeﬁggg‘n%%ﬁ%as@g%yQ?ﬁsee%ggod %QI? with
onditions to obtain

under_ the. above: not a
U SRE P i T ALY SRS © (HAREHF. 2 biogE HaR0°C in 1
dispersion liquid 1. 20 - Enulsification In a vessel,
hourz7oNsartt YY) peards oy piagrert nwesterbiasphr 5izomd | 5@Dighrts
1, 100 parts by mass of 50% by mass ethyl acetate

bysotaits of ctfh yir @paiaerty ckehgyi NEd 3 nRH MRS vAUGERILNd mixed
nol ecul ar mass of 3,800, a nmass average nol ecul ar nmass

fof L B2 S RE MR B Mt BRiom Tac o Value of

0.5, hydr oxyl . val of 51, and a free isocyanate )
cont %f V:'E.Sé%]% @yg sgarig, @%aﬁ‘t@sbwﬁmw%/@ﬂ material

ketimne conpound 1 and 6.9 parts by mass or 6% by
soabiomwfl wefrel txern FefOe damm Sithiecasod wEKdSdp&Red hsing a

nunber average particle dianmeter of the prinmary
bepar il €812 cWeRRIR AGed AR X8 ATMEX CO., LTD.)
under the conditions of a liquid feed rate 1lkg/hr, disk
circumferential speed of 6m/s, 0.5 mm zirconia beads filled at
80% by volume, and the dispersion of wax was performed 3 times.
Next, 1,324 parts by mass of 65% ethyl acetate solution of
low-molecular mass polyester I was added to the initial material
solution 1 and dispersed in 1 pass by the bead mill under the
above-noted conditions to dbtain a dispersion liquid. This was
taken as pigment-wax dispersion liquid 1.
- Emulsification -

In a vessel, 1,772 parts by mass of pigment-wax

dispersion ligquid 1, 100 parts by mass of 50% by mass ethyl

acetate solution of prepolymer 1 having a number average

molecular mass of 3,800, a mass average molecular mass of
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at 5,000 rpmfor 1 mnute by a TK honom xer
(manufactured by TOKUSHU KI KA KOGYO CO., LTD.), then

WO 20208 1parts by nmass of aqueous phase 1 wer ecade®ds/toi709
the vessel and mixed in the 10 TK honom xer at a
rotation speed of 10,000 rpmfor 20 mnutes to obtain

15,8A0aqaeglas nediamsidiogpdesn pera e (ke ©dk6A°Es an acid
emul sion slurry 1. Solvent Renpbval Emulsion slurry 1

valwas ofl aced 4 nhadvessklvea ppedw tdhd a 1brat isveyaande
a thernoneter, then the solvent was renoved at 30C

conlt@h 8 O'?°lif_§3%ﬂdb§ he, pLodugt s V‘?%lgﬁlt gge%%s%@ Qi Mine

hours to obtain a dispersion the organic

sol vent _i s ved. This was taken as dispersipn .
conBPoig 1 BndgB Rt s aec o6 A & MRRERIPhG: ifer
parts by mass of di sgersi on slurry 1. under reduced
(OngeawsupPeliciagl NMIOKpadt ¥iby thessnomhan axeragyePaatiie

were added to the filter cake, mxed in a TK

diahosied x£EhatpaniDtapiacnigpeed] 244 )0Q@ regibafced 40d mixed
mnutes and filtered. 95 WD 2006/ 014019 PCT/ JP200 5/01

ot A080 ppR)o 00 ARG LY, RSO 0% PYLRSSISUA oy

Oy e Kb R PnEes Lad - tRebr Lot autr caucea s
pressure. 5 (3): 100 parts by mass of 10% by mass

of hAgdeovkl phiaseatiWereaédadded the vhesél lamal maked g the
(2), mxed in a TK honom xer at

TK homomixer at a rotation speed of 10,000 rpm for 20 minufes

to obtain an agueous medium dispersion. This was taken as

emulsion slurry 1.

- Solvent Removal -

Emulsion slurry 1 was placed in a vessel equipped with a
stirrer and a thermometer, then the solvent was removed at
30°C for 8 hours and the product was matured at 45°C for 4
hours to obtain a dispersion in which the organic solvent is
removed. This was taken as dispersion slurry 1.

- Rinsing to Drying -

After filtering 100 parts by mass of dispersion slurry 1
under reduced pressure,

(1): 100 parts by mass of ion exchange water were added

to the filter cake, mixed in a TK homomixer at a rotation speed

12,000 rpm for 10 minutes and filtered.
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a rotation speed of 12,000 rpmfor 10 m nutes and
filtered. (4): 300 parts by mass of iron exchange

WO yHi#'Mere added to the filter cake of (3),PCH/seaehsion7o9
a TIC honom xer at a rotation 10 speed of 12,000 rpm
for il%m nﬁL)Jtes,_ apd filtered twice to obtain filter
cake'\4’’ tRAYISaRE Magesolridd by massr sefutpngydrpxide
dryer at 45C for 48 hours, and then sieved through a

solgitave oferzs ardmbhta dheoliflabn taher oebadle, parikedl s 4. TK

15 - Addition of External Additives To 100 parts by

hoBs9 106 thea ql@ﬁtﬁi}ﬂﬁﬂsb@@ﬁrc‘ip@%?{)@@ggrﬁl &% 38 m?nBBEL Sing
by mass of hydrophobi zed silica (HDKH200,

. tyre riant Japan K K., the nunber
mg%%lr{%glgldéﬁa%(?%?% aRBter of the primary particles =

30nn? and 1 part by 20 mass of inorganic oxide ) )

5 par t F&) e504 (R e snbibavassy of alf&vephrt mss haidawebderisf acid
the primary particles = 120nm and 1 part by nmass of

wetret added tookh e d{IVEr &4 ofdBlf acitverdedh by TRRIikenKnKxer at
the nunber average particle dianeter of the primry

PR 8D et S i ' b t
RS ShenA PN RS B G gt

75 ohireay POABO FTASE SReFor ThTRSHES VaLen HEt sdeted
1. The thickness of the filler-layer in the toner was
to ghe1tjaten cokeget (Bhxamiped m 2) TH A owmwenives adn aiohetion
in the sane manner as in Exanple A-1, except that the
10 sp@edaesSI2fF@inrpinndongl ® animxtey shdekliasmal twice to obtain
filter cake 1.

Filter cake 1 was dried in a circulating air dryer at 45°C
for 48 hours, and then éieved through a sieve of 75 pm mesh to
obtain toner-base particles 1.

15 - Addition of External Additives -

To 100 parts by mass of the obtained toner-base particles
1, 2 parts by mass of hydrophobizéd silica (HDKH200,
manufactured by Clariant Japan K.K., the number average
particle diameter of the primary particles = 30nm) and 1 part by

20 mass of inorganic oxide particles 1{the number average particle
diameter of the primary particles = 120nm, and I part _by mass
of titanium oxide(MT-150A, manufactured by Teika K.K., the

number average particle diameter of the primary particles =

30nm) were mixed in an Oster mixer at 12,000 rpm for 1 minute
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addi ti ves was changed to the process under the
followng conditions. - Rinsing 10 After filtering

WO 20001pga?ts by mass of dispersion slurry 1 uRGEIP2005/014709
reduced pressure, (1): 100 parts by mass of ion

xchange water were added to _the filter cake, .m xed
an&ﬁ nrbg%“hY) r?ﬁliéﬂlg aF1eEe ARl A %‘ﬁe@c?ﬁbfo 961 & 6[%11“-
for 10 mnutes and filtered. 15 (2): 100 parts by mass
Thof W% tmkamss $odeum.hydhexi Hecksesuoilohavdilde mdapdr in
to the filter cake of (1), mxed in a TK honom xer at

th@tbakatyy 98 Bpeednafo 42,000 rpm for 30 mi nutes and
filtered under reduced pressure. (3): 100 parts by

ggﬁ f % by mass hydrochloric acid 20 were added
(E 0 %Hgiéﬁgker cake of (2), mxed in a TK honom xer at

a rotation speed. of 12,000 rpmforl O m nutes an
filt@rtney yyas @@d%%%%%f,%ﬁ%% 0} pReEEhaRgexample
water were added to the filter cake of (3), mxed in

A-B, TKchphotiaethat paocarsafion ropsed ¢b 1dx009 olpaxfernal
10 mnutes, and filtered twce to obtain 97 WO

addbBQ06014049 REHNHO0H 01140 rorekk! tieid6akehe - M biviGhg
of External Additives 1 To 100 parts by mass of the

frlter cake, 500 parts by mass of ion exchange water
CO%%ygggaded to obtain [re-dispersion slurry 5 1]. On
t he other hand, 2 parts by mass of inorganic oxide
- R3Betngl'es 1 having a nunber average particle di aneter
of the

After filtering 100 parts by mass of diépersion slurry 1
under reduced pressure,

(1): 100 parts by mass of ion exchange water were added
to the filter cake, mixed in a TK homomixer at a rotation speed
of 12,000 rpm for 10 minutes and filtered.

(2): 100 parts by mass of 10% by mass sodium hydroxide
solution were added to the filter cake of (1), mixed in a TK
homomixer at a rotation speed of 12,000 1°i)m for 30 minutes and
filtered under reduced pressure.

(3): 100 parts by mass of 10% by mass hydrochloric acid
were added to the filter cake of (2), mixed in a TK homomixer at
a rotation speed of 12,000 rpm for10 minutes and filterec_l.

(4): 300 parts by mass of iron exchange water were added
to the filter cake of (3), mixed in a TK homomixer at a rotation

speed of 12,000 rpm for 10 minutes, and filtered twice to obtamn
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primary particles = 120nm were added to a sol ution of
0.2 parts by mass of stearylam ne acetate, 70 parts

WO HOWH8Y of jon exchange water, and 30 part SPEYIRMEE014709

of nmet hanol by degrees 10 while stirring the solution

a ﬁgte(}bé Lh a silica--fine-particulate dispersion. The
obtai ned silica-fine particul ate di spersion was m xed

i th the re-di sqersi on slurry, then stirred at room

" Muhpe ot drdersal Adduivand filtered to obtain a filter
cake. - Drying 15 The filter cake was dried in a
ci rclibatihgaaits lay 56s fodrihABilheursikesi BVed Aftsobghnass
sieve of 75pm nesh to obtain toner-base particles 2.

of ioMeddithwfe RE&IMNaleAddi b Y e, é?t%@@}@@;%%p%%?%gfstlﬁhy

t he obt ai ned toner-base particl

by S f hyd{ g bi,c_silica (HDK 2000H, . )
ﬂ'rran(gﬁag?grggh%% Eﬁ%ﬁga?t pfﬁﬂ)ﬁngpf. Baas§ nl pRfganic oxide
average particle diameter of the primary particles
PaEiilﬁi‘?ﬁ hshayink tarmam berd ditanse avaras ti bee dlinm ¢HENSOHELh e

M XER (fan rotation speed 2,000 rpm mxing tinme 30
preeeopndsar ik kesRonpasseete Witdughosa Fu¥@n of 0.2 parts

2006/ 014019 PCr/,1P2005/014 709 sieve of 38pmnesh to

by! eBYE bhesAaonhAdatadk S&'@@Eaﬂ%ceZ(PT%%Pﬁ{ ﬁ?%k%%gé nPia ion

toner. This was taken as toner Ness o

he filler-]layer,in the toner was 0..0lpmto Q.2pm
GX{IB(%%I‘EE‘,E\?L&) g&rcbﬂ)erpasrtﬁ/a Y oBished Wﬁr’qhﬁélcgaﬁﬁ degrees

manner. as in Exanple A-1, except that the conditions
whakg eslahaiyedtho srattion| doi ntain a silica-fine-particulate

dispersion. The obtained silica-fine particulate dispersion was
mixed with the re-dispersion slurry, then stirred at room
temperature for 1 hour and filtered to obtain a filter cake.

- Drying -

The filter cake was dried in a circulating air at 45°C for
48 hours, sieved through a sieve of 75pm mesh to obtain
toner-base parficl‘es 2. |
- Mixing of External Additives 2 -

100 parts by mass of the obtained toner-base particles 2
and 1.0 part by mass of a hydrophobic silica (HDK 2000H,
manufactured by Clariant Japan X.K., the number average
particle diameter of the primary particles =12nm) as an external
additive were mixed in HENSCHEL MIXER (fan rotation speed

2,000 rpm, mixing time 30 seconds, 5 cycles), passed through a
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conditions. The thickness of the filler-layer in the
toner was 0.0lpmto 0.21im - Enulsification, Solvent

WO 2RdvEP 10 I n a vessel, 749 parts by mass @&CTAP2005/014709

pi gment -wax dispersion liquid 1, 115 parts by mass of:
7 r S 0 o ?
il YRl Ly e B8l O ckeLA AL 1, OIBOHIL 1
Slllcasol VEK- the nynber avera
th‘{faer‘& ctetaid dhetWre bt tsﬂ]é%r'f"ﬁér} 7t i 2 egongén?@ The
were placed and m xed 15 at 5,000 rpmfor 2 m nute by
thigkne ssonbhh dHl¢rmaane adnutled tbye r FOKESHO LKA oKOGYQN .
CO., LTD.), then 1,200 parts by mass of aqueous phase

(Eﬁamqﬂeiad@ed to the vessel and mixed in the TK
honom xer at a rotation speed of 13,000 rpmfor 10

0 Drbegr 10 oA bR SIULShOBNE HIBE frafe FHY Shofxample

slurry aced 1 h a vessel equi
tirrer and a ernmoneter, then the soI ent S .
fer?ﬁf\%éa a?ha‘sd%ef GPTEURKRS VaMEP (HEA DEBE UL tﬁsfollowmg
matured at 45C for 5 hours to obtain dispersion
condifioys2. MExamprtlnasg) oDIhwDP006108401n the toner was
PCP/ JP2005/ 014709 Toner 4 was obtained in. the sane

0.0miaeto as2mm Exanpl e A-1, except that the conditions
for the enulsification to the renoval of solvent were

] L&Egpﬁ?fjﬁﬁ%’{’ he .{ ‘Qél[ng J}Igf)gonl tions. The thickness of

‘ayer er was 0.01lpmto 5 0.2pm

- Erq,;l Sifi catl on Sol ven% Renoval . .
n a vessel, 749 parts by mass of pigment-wax dispersion

liguid 1, 115 parts by mass of prepolymer 1, 2.9 parts by mass of
ketimine compound 1 and 100 parts by mass {(10% by mass) of a
filler (Organo Silicasol MEK-ST-UP, the number average particle
diameter of the primary particles =12nm) were placed and mixed
5,000 rpm for 2 minute by a TK homomixer (manufactured by
TOKUSHU KIKA XKOGYO CO., LTD.), then 1,200 parts by mass
of aqueous phase 1 were added to the vessel and mixed in-the
TK homomixer at a rotation speed of 13,000 rpm for 10 minutes
to obtain emulsion slurry 2.
Emulsion slurry 2 was placed in a vessel equipped with
a stirrer and a thermometer, then the solvent was rerpoved at
30°C for G hours and the product was matured at 45°C for 5
hours to obtain dispersion slurry 2.

(Example A-4)
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In a vessel, 749 parts by mass of pignent-wa. X

di spersion liquid 1, 115 parts by mass of prepol yner
WO 2§06/548%5ar t s by mass of ketinine compound PCIALP2AGE4709

parts by nmass (10% by nass) of a 10 filler (Organo

Siligasol MEK-ST-UP, the nunber average particle_

di aneP8frof YAE ghliataey parthicsasne rpaRpaers is doaumple
and mixed at 5,000 rpmfor 2 mnute by a TK hononi xer
A-tmaeuteet whed Bhe TOKUSHO UG Kb KEBO @] silfiationt henthe
1,200 parts by mass of aqueous phase 1 were added to

refiteralesgeko R tMwek i dhd e 45 (IKt ROMRMIX R ndt c8nditions.
rotation speed of 13,000 rpmfor 40 mnutes to obtain

hsi SLurky:3, &l sion sl.urry 3, was_placed, i-n.a .

nggggéfggﬁéFpgé&ﬁktéiwgsg if}ép'gﬁﬁ goPﬁérﬁ%ﬁ%tepapntto
éfhen the solvent was renoved at 30C for 8 hours and

0. 8 -product was matured at 45C for 5 20 hours to
obtain dispersion slurry 3. < YMC other than Carbon

- IBhadkifrca (iBxarfulleeAt Redanerl 5 was obtained in the
sane manner as in Exanple A-1, except that the carbon

Sy T by g 9 S

. thi;ckn of the filler-layer ,int er 0.01pm
LighJaStDTES Pisis By ahasg ohBlEP ok et Dotal Reats st AL of
same manner as in Exanple 5 A-1, except that the
kebppas amprunded &mdg%@qﬂ%r% bywaa sschldHgelly troass) of a
Pi gnent Bl ue 15:3. The thickness of the filler-|ayer
10 filler {(Organo Silicasol MER-ST-UP, the number average particle

diameter of the primary particles =12nm) were placed and mixed
at 5,000 rpm for 2 minute by a TK homomixer (manufactured by
TOKUSHU KIKA KOGYO CO., LTD.), then 1,200 parts by mass
of aqueous phase 1 were added to the vessel and mixed in the
15 TK homomixer at a rotation speed of 13,000 rpm for 40 minutes
to obtain emulsion slurry 3.
Emulsion slurry 3 was i)laced in a vessel equipped with
a stirrer and a thermometer, then the solvent was removed at
30°C for 8 hours and the product was matured at 45°C for 5
20  hours to obtain dispersion slurry 3.
< YMC other than Carbon Black >
(Example A-5)
| Toner 5 was obtained in the sameé manner as in Example

A-1, except that the carbon black used in Example A-1 was
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in the toner was 0.01lpmto 0.2pm (Exanple A-7) Toner
7 was obtained in the sane manner as in Exanple 1o

WO 26140k cept that the carbon bl ack used i n EXGmpPmOAOL709
was changed to Pignent Yellow 155. The thickness of

the filler-layer_ir toner was_0.01lpmto 0.2pm
chiBEaat e RnEREpre 265 Akbrkn ckonstyohabs BHLer-layer
~filler) was obtained in the same 15 manner as in
1n ghgnsine rawes extlapm th&t 2mmgano Silicasol was not

added in the process for preparation of the oil phase.

(E¢&anplar Atéve Exanple A-2) A toner (6% by nmass of
filler) was obtained in the sane mnmanner as in Exanple

A1, ng@?% v&@%té)ﬂg:%‘?ﬁganii C (RX ggm%g%éﬁl{lﬁz aeéiggrl}ﬁ“g}é\{aﬁple

not added Int rocess for mXin
- Preparation_of

) ~additives. aratiyve nmp] e A-3) .
5 AB e m@%ggggﬁeca}x??%%z%ﬁ% usedy int Frrdmglei fani gms
oxi de and strontium 101 WO 2006/ 014019
chpgge d 1t o SreEmt7 Bd uechb Bonal & eush ndoree s bf alel filidd-layer
the m xture was dried and calcined at 900C and then

in ghewyshdrywas) @10 il td g_@@ﬁgi na strontiumTitanate
havi ng a nunber average particle dianmeter of 310nm 5

r by mass of the obtained toner-base particles
(E%Z?&pg%p%ﬂ)s by mass of a hydrophobi zed silica

(HDK'fggglg”i gvfsr io r1];tained in. the same manner as in Example
10  A-1, except that the carbon black used in Example A-1 was
changed to Pigment Yellow 155. The thickness of the
filler-layer in the toner was 0.01pm to 0.2pm.
(Comparative Exémple A-1)
A toner (0% by mass of filler) was obtained in the same
15 manner as in Example A-1, except that Organo Silicasol was not
added in the process for preparation of the o0il phase.
(Comparative Example A-2)
A toner (6% by mass of filler) was obtained in the same
manner as in Example A-1, except that inorganic oxide particles -
20 1 was not added in the process for mixing of the external
additives.
(Comparative Example A-3)
- Preparation of Strontium Titanate -

After completely stirring titanium oxide and strontium
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Japan K K., the nunber average particle dianeter of
rimary particles = 30nnm), 1 part by mass of

t he
wo 2é’f“f’%‘ﬁ[ﬁgumtitanate, and 1 part by mass of aP¢THRRAFUHITOY

oxi de (Mr-150A, 10 manufactured by Teika K K., the
nynber, aver.age partijcle.  di ter of the primary .
cqibbRAteeaeih oﬁ'n)wsx}er{%a}h FBH; rilh Mt ere rvRer daged and

12,000rpmfor 1 mnute and them sieved through a
cadpiied ot 7HAP T nesld tdesbtexionrad thyner jed%by] neas oldfain a

filler). 15 (Conparative Exanple A-4) After
stpoativmndlitd ya té i 06 donetmd ibleh-ah vEPd £6 i Sticle diameter

contai ning 100 parts by mass of a styrene-n-butyl
ofesiyhgt e copolymer resin, 10 parts by mass of carbon

bl ack, and 4 parts by mass of pol ypropylene in

HENS M XER, the m xture 20 was fused and kneaded

by aqgﬁa_\ﬂagltsgﬁ rhder %ﬁ]&flﬁré%fr?é@%&t%neﬁ pgrficles 1,
and then reduced into a powder by a jet mlIl to

Zopedts by povider! aThy dobpaiohede peitien WAD KIHL N Ge@linant
thermal current of a spray dryer to obtain particles

Jegiang KUBEd the shap®erThevdialdd ChestivRl edifpRabedly the
classified by a wwnd 102 WO 2006/ 014019

P Q9 I i fi td |, i nt d
AR RAR 000 g0y 9 A3 B O B
a%nﬁ[ss of .the obtained and col gred. particles,

t

2
byP#ss Maf  dnAgar opholil zddtaRiiea CRBREROOY,T-150A,

manuf actured by d ariant Japan K K ), 1 part by nass
mhny fagiorgahi byoxiad&apakiKcl eshd hthebemnmberrayer agaticle

particle dianeter of the primary particles = 120nm
dapehdteRabt e MSSnary particles = 30nm) were mixed in an
Oster mixer at 12,000rpm for 1 minute and them sieved
through a sieve of 75pm mesh to obtain a toner (6% by mass of
filler).
(Comparative Example A-4)

After preliminarily mixing toner-initial materials
containing 100 parts by mass of a sts—rrene-n-butyl acrylate
copolymer resin, 10 parts by mass of carbon black, and 4 barts
by mass of polypropylene in HENSCHEL MIXER, the mixture
was fused and kneaded by a biaxial extruder and crushed by a
hammer mill and then reduced into a powder by a jet mill to
obtain a powder. The obtained powder was dispersed in

thermal current of a spray dryer to obtain particles being tuned

in shape. The particles were repeatedly classified by a wind
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of titanium oxide (MI-150A, manufactured by Teika
K:K.) was added and m xed in HENSCHEL M XER to obtain

WO 2¢potéamdP (a pul veri zed toner). 10 By using tPO&/JPomensi7o9

obtained in Exanples A-1 to A-7, and Conparative

Exanpl es .A-1 to.A-4, i mages were formed throu t he
foxzs S TgRLt o RGCRIBAr RAGEICHF TGP oTNISTCaEM. Was

manuf actured by Ri coh Conpany, Ltd) to evaluate the
obtainedi ndo iéhmants bEvabaasi ofi thtcemd)iainyd and colored

Transferring rate After transferring a 20% i mage- ar ea

pairéidles Chardrtkob@ maleetf AfhP@peshébpMdsilica (HDKH2000,
phot oconduct or, transfer residual toner remaining on

0 c ' di Ly ~Of € (@ ning .20
R et Sre e ABb R ROk SR B b PEaRee ot
._scotch ta (rmn‘ufa}ctured b% Sumtomo 3M Ltd.) to
INQREANICe PhULe r BATEKtlEsn Heddhey BYbekf pacrpgR particle
~densitoneter (Macbeth reflection densitoneter RD514).
digynedaerofnbiie lp thathzy didfieclesce 120noef hack ilopadensi tyass
fromthat of the blank portion of the paper 103 WO

of &Qﬂ@ﬁﬂmoagicP@KMﬂ_’zﬁ%Aglﬁlmm%ﬁedl BSSTEAN R-ROP was

was evaluated as A, a toner which had a” difference

e A R R AT SPEES (IR HEi-BR0R Bper

g. 02, was evqil uated as C, and a toner which had a
PUGY §¥ZPENCE A er eof being 5 nmore than 0.02 was
eval uated as D. 2) Transferring dust
By using the toners obtained in Examples A-1 to A-7, and

Comparative Examples A-1 to A-4, images were formed through
the use of an image forming apparatus (imagio Neo C385,
manufactured by Ricoh Company, Ltd) to evaluate the following
items.
(Evaluation Items)
1) Transferring rate

After transferring a 20% image"érea ratio chart to a
sheet of paper from a photoconductor, transfer residual toner
remaining on the photoconductor immediately before a cleaning
step was transferred to a sheet of white paper using a scotch
tape (manufactured by Sumitomo 3M Ltd.) to measure the
reflection density by a reflection densitometer (Macbeth
reflection densitometer RD514). A toner which had a difference

in reflection density from that of the blank portion of the paper
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After checking dust at the tinme of devel oping, each
toner inmage on the photoconductor was transferred

WO H¥e/'b!H4a1% heet of paper under the sane condi t PONSP208FT 4709

presence or absence of 10 toner on a white line in

[ gL et:=fixed image. before fixing st
b iU kBTl GoBBaraAm el Al drat Shapctoen Wi had o
dfir oblemwith its practical use was evaluated as A a
SPEF 1 Gthi P TeRAdD HiA b B0Smt i PHO 1@ swpraevhbattedeas B, a
however, the quality being somewhat inferior to a
tamrerw buah Ukt éda adifBenascevil aistdd basn €, 0 XBL BN @.02 was
toner which had some problenms with its practical use

eWelira e\Bhyat edn@Sa Rondhr Sreanaki ki 4 Hiﬁfeﬁ-g Eg%lgtﬂi‘getdfnrgeing

1,000 sheets of a 95% i mage-area ratio

a1 o 850Nl net eyl ng on Lhe

phot ocon one through a cl eaning

s%ep m?s transferred to a sheet of white paper using a
25 doreRiepBE(Mamlf act ured by Sumitono 3MLtd.) to
nmeasure the reflection density by a reflection
densiAfimet ehe{Magheltustr &f libet tonedengicel®8le RPBdH) toner
A toner which had a difference in reflection density

: f 401 | 0 147
AT AR 000 AR BT TR B o
a tooner which had a difference

s, evaluat.ed as A
Pls TRABEI T GB65CBIoNER6: vaR deParaaRe o #sepee of
toner which had a difference thereof being 0.011 to

togegooag whltediad bs thinahthes Bt aneotwhieh inagdga before
difference thereof being nore than 0.02 was eval uated
heasmPstep was judged by visual check. A foner which had no
problem with its practical use was evaluated as A, a toner which
had no problem with its practical use, however, the quality being
somewhat inferior to a toner evaluated as B was evaluated as C,
and a toner which had some problems with its practical use was
evaluated as D.
3) Cleanability

After outputting 1,000 sheets of a 95% image"area-ratio
chart, transfer residual toner remaining on the photoconductor
which had gone through a cleaning step was transferred to a
sheet of white paper using a scotch tape (manufactﬁured by
Sumitomo 3M Ltd.) to measure the reflection density by a

reflection densitometer (Macbeth reflection densitometer RD514).

A toner which had a difference in reflection density from that of
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4) Fixability An imagi o Neo 450 i mage form ng
apparatus (manufactured by Ri coh Conpany, Ltd.) was
WO 24podiflited and tuned 10 to a systemtaki ng arOelrz005/014709

fixing approach. Using the nodified copier, solid
i mages Wi th an anount of toner adhesion of 1.0
the0 blagkcnpovieen i ribed maper ahsiwg rierp sHeers loPOp| avas
paper and heavy paper (6200 manufactured by Ri coh
evaloapadyas LA, o itk duphidatioad pai diffage paperhereof being
manuf actured by NBS Ricoh i5 Conpany, Ltd.) and
al,uat S its fixabil ly. pThe fixi.ng z
O'Ugyér ftgr rpgg lahi‘%gscﬁgrr?é}l)régg%lhg%e%be?attl??lg?of“ %ﬁg{ f iltyf%i%lnga
Jpelt, and a highest fjixing renperature.at which no hot
ditiGrpRee tr}&e&s’?r %Op‘b%\i ﬁ%péé{e? ias CAREATEE Ahe and a
hi ghest fixing tenperature. The | owest fixing
tontenmvérnak uhedwaslidfer measbredoDbeasgnm dreatapapdtz was
fixing roll tenperature at which the residual ratio

evalhiakb8@gs; Wensity after an obtained fixing i mage
rubbed with.a pad being 70% or nore was taken as the

. fixing tenperature. A toner that satisfied the
4) %\ﬁ%g%tyfixi ng tenperature of 190C, or nore and the
| onest fixing.tenmeratur 105 WD 2006/ 014019 X
PCT/ 8M2005P6EA700 Ne? 1406 or 'PE8s w9 BV A%at BRPALAES
A toner that did not satisfy the above-noted
(m coonfh dtivore by Biad udien pasyD. 1.6).) Iwagenbddafiedyanflt eyned
outputting solid inmages of the imges to sheets of 5
to RaRESLRO0R I imRnuf BeldFRE nY aBipieh c&ONMPERYR g Likh Jmo &BEHd

i mage density was nmeasured by an X-Rite (nanufactured
cop?gr,x_s(ﬂitdeimages with an amount of toner adhesion of 1.0 £
0.1lmg/cm?2 were printed on transferring sheets of plain paper
and heavy paper (6200 manufactured by Ricoh Company, Ltd.
and duplicator printing paper manufactured by NBS Ricoh
Company, Ltd.) and evaluated as to its fixability. The fixing
test was performed while changing the temperature of the fixing
belt, and a highest fixing temperature af which no hot offset
occurred on plain paper was taken as the highest fixing
temperature. The lowest fixing temperature was also measured
usin;gy heavy paper. A fixing roll temperature at which fhe
residual ratio of image density after an obtained fixing image
rubbed with a pad being 70% or more was taken as the lowest

fixing temperature. A toner that satisfied the highest fixing

temperature of 190°C or more and the lowest fixing temperature
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Inc.). The neasurenent of the inmge density was
separately perfornmed for each of four colors, and the

WO PP HYE val ue of the four-color inmage densi POBEPNATO4709

obt ai ned. A toner having the 10 average val ue thereof

ej ngohe an 1.2 was, evaluated_.as D. A toner )
Oﬁa%l@gétﬁi %{;Sesr 585 var otk ¢bt Bei n‘g i??eér%fﬁ edighgnot
Ies? tgan .4 was evaluated as C. A toner having the
salsingee Jhrve ntedespnieing was avalvertedans Dess t han
1.8 was evaluated as B. A toner having the average
5% dmpege Merreatybeing 1.8 or 15 nore and | ess than 2.2
was eval uated as A Tables 1 and 2 show the
char agfgsd Sl L £S)e . : lyatio
results of thgugg%%%?sr?gﬁ% ?%%%%élgn% fiiggsléﬁxgggeérﬂs.sq}eets of
Mo l.uation itens, i ncLude exi stence rati.o of
pihEF T HRASEAOEIE bE Rl o matnal-td dveasge image
circularity of toner particles, 20 SF-2 and the I|ike,
dGRFICH a¥es SREWs U dTa el XRitst dncenRésciuiafd by X-Rite
I norganic Fine Particles of Xsurf and Xtotal In a
InedselTh® iehyuresse ©f dfhehtohaneedcdissPer#8d kBparately
sucr ose-sat urat ed aqueous sol ution and froozen at
G ' h a_wal |l thi,ckness
DD ahost rord. 106 Vb bbe! Bfabis fv&fise VHIRE 8 Tne
oG F22005/ 014709 igSi ng a cr om crotone (EMFCS,
Fanut 2t GFPEF oy 415185 Wb cobitanest ¢ e toner having the
cross-sectional surfaces of toner particles were
aveledie aalug, boerdol demgnicsscihionluBiwgsaevaluated as D,
transm ssion el ectron mcroscope (JEM 201. 0,

Arenefrabbuieg e 3EGkakblvaludihlgedn beihERg: r
(nexus New CUBE ver. ag. 5, r‘rlanuf ac?ur ed ﬂégag%&%g%% and

leggﬁct}%aérll Lﬂila“qso%%higﬁttégnaag Cs_urantigngg, ga%%]grthe average
value thereof being 1.4 or more and less than 1.8 was evaluaied
as B. A toner having the average value thereof being 1.8 or
more and less than 2.2 was evaluated as A.

Tables 1 and 2 show the characteristic values (properties)
and evaluation results of the above“mentiéned individual toners,
Other evaluation items include existence ratio of inorganic fine
particles Xsurr and Xioal, average circularity of tomer particles,
SF-2 and the like, which are shown in Table 1.

- Existence Ratio of Inorganic Fine Particles of Ksurf and Xiotal -

In a vessel, 67% by mass of the toner was dispersed in a

sucrose-saturated aqueous solution and frozen at ~100°C, and

then sliced so as to have a wall thickness of 1,000 angstrom
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where the cross-sectional area of the toner particle
was nmaximum the area ratio of shadows of inorganic
WO 2400&9particles in the region of 200nm in aPalPR¥PI/Hit709

perpendicular to the toner to particle fromthe

surface was taken, -i.e. Xsurf was obtained. | :
usizddi f oY OTHETAE @B & REYE C§had%9x/§u3?0€‘ﬁ’berdga%yc bedga).

particles in the total area of the cross-sectional
Picaueasosf tthe tomerspativincllesur{mies Xf draiema@srébtlasnegre

Ten toner particles were selected at random and

ta HERASHI BOlL 00es PGt 1Vl i fidA oaves aviddiesmisdieseliddron
ten toner particles was taken to be the neasured

mi%ﬁo&sﬁcﬁ%ieggl lg(?f"rgfﬂgég nr?xo )g d?faaétur]é §F6%.'J ﬁb‘l tLCUaS;.a‘A@ﬁsing an

magni frcation usin
. scanning electron m._crosc S-4200Q, manuf act ured hy
5 image [RpACHeT (e ntNaR debGtEr KEFord- Do PAgR GEUBRYL bY
sel ect 50 pieces of toner particle inmages at random
NEXES fageltinf dnnatdros svees: taoak y zedfdge afi 4 hager particle
anal yzer (nexus New CUBE ver. 2.5, manufactured by

whNEKUSHO. crdddsdctid it 3hfed haf shapetdast opaSHide 1@4s
WO 2006/ 014019 PCT/ JP2005/ 011709 - Aver age

e N e R R
. distilled vva_toer and, di spersed adequatel y using ﬁln toner
in gherweginncofli2OPars| Hy tagpes He 0B P eome dicalay to the
di spersion liquid was neasured using a flow
10 parfiald ifeder thagaudhabywer (FRbA; 2000 yanuacbirededy In
addition, the area ratio of shadows of inorganic fine particles in
the total area of the cross-sectional area of the toner particle, 1.e.
Xtotai was obtained. Ten toner partibles were selected at
random and measured respectively. The average value of these
15 ten toner particles was taken to be the measured values as Xsurs
and Xtotal.
- SF-2 -
The toner was magnified at 3,500-fold magnification
using a scanning electron microscope (8-4200, manufactured by
20  Hitachi, Ltd.) at an acceleration voltage of 5kV to select 50
pieces of toner particle images at random. The image
information was analyzed by an image analyzer (nexus New

CUBE ver. 2.5, manufactured by NEXUS Co., Ltd.) to obtain the

shape factor SF-2.
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Sysnmex Corp.). The average circularity was neasured
wWithin an area of a toner particle dianeter from

WO 59451 ¥0 400pm The concave- convex shape of REEP2645/014709
these toners was 10 evaluated by A/S val ue neasured
as the foI lQl ng procedure. (Measurenent of A/'S
" Aygraer erusyagilGhe plates used to resenbl e a pseudo
| atent inage carrier, a pseudo internedi ate

t r an$fiexr vienge ebrzer of aheusmmmnjdxﬂr@mr}mfoers,unﬁace active

prepared, and a sieve of 22m nmesh is was set on the

suSfARE #eBe £FREHILQNE0OWRE of| BGEA18A VAt FBSH BBfersed
the toner was sieved while vibrating the sieve for 10

adsec%%df to unlf%rm RUL. a |Clt e anpunt of athg tonerpy
ort PHeY gl"4ssE piat e %‘ﬁram‘j’&ﬁ SRESR A BRECS “6Ht he
gl ass pl. ane plate held.in this state was taken from
tonge bodiehebfiothe gligdddpl atBag0 ughpgsgred — using a
hi gh-resol ution digital camera (COOL PI X 5000

flody 920, t06@ - phxgks, amdviact WRRLAY2MDOON anmipctihed by
image taken at that tinme was an i mage enabling

Sy gh}?&@r@bgﬂ )bet'}?‘\ﬁ§navéf‘@?@oﬂ:lr‘cﬁ'ﬂaﬁﬁ@t wde ﬁl@ﬁ@ﬁred within
contacted the glass plate surface and the portion

angiifined » V06" W38 HeDror 1 (e ey Pobbl Bt FHGmrne

i mage picture was scanned into a personal conputer to
per f dihm aencragecamatystbansi v apnchmadethesg ybarers was
(I mage-Pro Plus, manufactured by Planetron, Inc.).

evdhga s @byt AES twallee meenhaetd ag thwefgllassagl Iat_cmesimfeace
was bl acked out, and the area 5 was defined as Ato

(M%Q‘tﬁf%’ﬂ@ﬁt%%ggﬁ ;Qﬁégytl ine of the whole toner was

rawn wt the entire area surrounded

Glass plane plates used to resemble a pseudo latent
image carrier, a pseudo intermediate transferring member, a
pseudo fixing member, were prepared, and a sieve of 22pm mesh
was set on the glass plate. Each toner was placed on the mesh
and the toner was sieved while vibrating the sieve for 10
seconds to uniformly put a little amouﬁt of the toner on the
glass plate through the mesh. A photo of the glass plane 'plate
held in this state was taken from the bottom of the glass plate
using a high-resolution digital camera (COOL PIX 5000
4,920,000 pixels, manufactured by NICON Corp.). The image
taken at that time was an image enabling discerning between
tﬁe portion that the toner contacted the glass plate surface and

the portion that the toner did not contact the glass plate surface.
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with the black |line was defined as S to obtain the
area. Finally, a value of A/S and L/ M can be obtai ned
woO 20&d/ngoibhe above nentioned val ues. The i mageCr/IrPz005/014709
processi ng stated above was 10 perforned for 100 or
nore sanpling toners. 109 WO 2006/ 014019
Thl@C’[tn]zP@@Oﬁicﬁildr@O@vaw gaanmedV i L£LNporhnil Gomphter Mo

OoNQ NH'cd WO NO ,,"” Uogvr-f pNL~HHH
d
peﬁdr@a zgzb 1;11%_ eg%lg%fg%'*l; 0&1&% %nH‘i’lé%lx%éol}irétl e @ﬁ(%\tgeWro

maﬁl%aét“w&w%g’f’ 6tr0[|t_r| |ilr“r“ Tlrl Qll)lﬁel #e? r?&:’mﬂfﬂer
coggacting the glass plate surface was blacked out, and the area

5 was defined as A to obfain the area. The outline of the whole
toner was drawn with black, and the entire area surrounded
with the black line was defined as S to obtain the area. Finally,

a value of A/S and L/M can be obtained using the above
mentioned values. The image processing stated above was

10 performed for 100 or more sampling toners.
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EX A-3BBBBB Ex. A4 BBBBB Ex. A5 ABBB
A-6 ABBBA Ex. A7 ABBBA Conpara. AD

Ex.
wo 25’%”‘@”9& A-1 Conpar a.
DB DB Ex. A3 Conpara.

CB CBB Ex. A2 Esiggrwsopge
DBADD Ex. A4 The

results shown in Tables 1 and 2 show that toners of

Talggahpl es A-1 to A-4 which had an average circularity
of —0: 955 ana a-vatue Ohv"‘iuat{o%[ijgsuq the total m
cont _act ar c ugl ween—t-he—toner—and—a-tatrent—mage Tma
carrigr- €ﬂ§ to EFWZ[%EQf%FHEIgCJ etddraniatyed Fiofbiline | t QUEL,
(S)—beging £4 8 m-18%-t 62 40% ardt o-whi-eh—a S
Bx‘héﬂ‘ﬂr nrhnhl 7[}—\d Q! lli.ca h%\ll nn _a\vl\_ragn part I C! e
Exdpgvetler o the |prinefy particle® 120nth vad addéd a
Exah-®xtlernalBlo additi v, redpecti®ely exenplBfied B
Exexcel llent riesultg of aBhigh| tran® erring rate, no B
E< 0§yl rience of transterging qust, and excel lent A |
i< Cheanabitity -becguse lBle toners™i @dl vidyartygcontactgd
TAAt |l At ANt H oo H ax : +
VA WL actceTTTgygcT—o ef an— LCI meyYyiatl
Exf%h'?an erri pé'lr men fl X4 ng menrber-—-noderat-el yA
Comperarlespect to 15 i xgbi i tly of t[j’]e torners,pno ijnmage
Exdbflect| occurred. |The toners
Compara.
Ex. A-9 C B C B B
Compara.
Ex. A-3 B D B D B
Compara.
Ex. A-4 D B A b D

The results shown in Tables 1 and 2 show that toners of

Examples A-1 to A-4 which had an average circularity of 0.95

and a value of A/S ratio of the total contact area between the

toner and a latent image carrier (A) to the total projection area

of the toner (S) being from 15% to 40%

and fo which a

hydrophobized silica having a number average particle diameter

of the primary particles 120nm was added as an external

additive,

transferring rate,

respectively exemplified excellent results of a high

no occurrence of transferring dust,

and

excellent cleanability because the toners individually contacted

with a latent

1mag

e carrier,

an

member, and a fixing member moderately.

intermediate transferring

With respect to

fixability of the toners, no image defect occurred. The toners

also showed excellent results

111

in hot offset

resistivity and



al so showed excellent results in hot offset
resistivity and 111 WO 2006/ 01-1019
WO 38e9) 139005/ 01- 1709 | owt enper at ur e i mage- f i KEHE2005/014709
properties. In addition, the toners of Exanples A-1
1ok A-4 satti sfied a r%l.qtion of ratio (L/E‘%I of .t he _
FoRGTBE S I En P ABE AL S a R OO g LAR >28ditHoppe the
contact surface portion where the toner contacted with
togergt ehExamphegydi-date idrd satitthed ot hetatiande! tthéio (L/M)
toner of Conparative Exanple A-1 having a high
ofavies dgerCiagul Braty sind Shawk ngxa oW N aide>of in the
7.1% and an al nost spherical shape showed a
' I [ t ferti ver. - br ought
coFRa%t Traney T on GEUCTHRL DA Sonb Rl 88 one
. defects.. In addition, the toner showed poor
M &afdbfity. , The toner of Conparative Exanple A-2
to which_ no hydrophobi zed silica having the primary
parti@hdhdi abletehaofd, thetnmenas’ Gddepasstian Bxterphl A-1
addi tive showed excellent fixability, however, was
hepaerg hrhiglaastesbbndréal£ridPth dé HRMBPL Idw -A/MQalue of
toner of Conparative Exanple A-3 having a high nunber
ver [ t of. lnorganic fine ticles.of Onm
- 20 R0 L AT St d DB 4 FeBtydra iy Min
~transferring dusﬁ, fixability, particularly .
IrpBRLipEr dttke DPHEYETs i RFABEPE opdtitedrams fpwong Thest,
toner of Conparative 20 Exanple A-4 having a | ow
10 whdr agaseiriocuhgeidefecshonilngaddhtigh, tAeSomdriehofved poor
47. 1% and being forned in an indefinite shape did not
cloheULIRaNST T REndusss MONRMEHti SHONRfp 1O -9 to which
transferring rate and poor "image quality level. The

nol 8?%&09%%@%88'9&?1@& having the primary particle diameter of

{4

120nm was added as an external additive showed excellent
fixability, however, was poor in transferrving rate and
15 cleanability. The toner of Comparative Example A-3 having a
high number average diameter of inorganic fine particles of
310nm showed excellent cleanability, However, was poor in
transferring dust, fixability, particularly low-temperéture
image-fixing properties was poor. The toner of Comparative
20 Example A-4 having a low average circularity, showing a high
A/S value of 47.1% and being formed in an indefinite shape did
not show transferring dust, however, showed a low transferring
rate and poor image quality level. The toner had excellent

cleanability, however, in particular the low-temperature
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cleanability, however, in particular the
| ow-tenperature 112 WD 2006/ 014019 PCT/ JP2005/ 014709

WO 2¢06&B11? ity was poor. The toners of Conparat PU®JIP2005/014709

Exanples A-1 and A—4 respectively satisfied a

relation of ratio (.L/M of the | ong axis L_and the
fixppmBEy axies WOBEI n lLer Nomezsi af t Gemuomtaidve Bepmapkes A-1

portion where each of these toners contacted with a 5
anflatent reapegeticaly isertis{iEdaaplel®idh of Symtibe§LEMOf of the

Organic Fine Particle Enulsion To a reaction vesse

1onpg exider b hiee §1§11{619%x§QdI\/Pbet her mpoetes, I&Q%ep@éﬁem
mass of water, 11 parts by mass of 10 sodi um sal

lfurl aci d_est er met hacr y lic
Suraiaﬁw B quheflCnt her i Rere rETSeY winrlies %Sravan&ya
Sanyo Chemical Industries, Ltd.), 80 parts by mass of
latgpyrignage ®ITHRts by mass of methacrylic acid, 11.0
parts by mass of butyl acrylate, 12 parts by mass of
(Eﬂnﬁ@ﬁhiﬂrhblycollate and 1 part by 15 mass of
anmoni um per sul phate were poured, and stirred at 400

Sﬁrﬁ’ﬁhfe%'is 19 @QMRSFERC aB] Al B A ALY 8 8l sion. The
enmul si on was heated t he tenperature in the

syst@nwmas ra%sed to 75C and %hg tlon was q
per f of méd f6t° 5015’10&‘?‘“ REOVAGe paY‘H by fAETesr Ad 2
aqueous sol ution of 1% by mass ammoni um 20 per sul phate

thagggoauled, GhY nawdsr bacmans wixvaiterwdd marts oy mess of
75C for 5 hours to obtain an aqueous dispersion |iquid

sodifura  adlnylofr eédien. syigapnd yaerd okssdyr efienmeithantfld cacid
aci d-butyl acrylate-sodiumsalt of the sulfuric acid
ot 1BbSe Of iR NAGIYL C(ELEMINOL RS-30, manufactured by
Sanyo Chemical Industries, Ltd.), 80 parts by mass of styrene,
83 parts by mass of methacrylic acid, 110 parts by mass of butyl
acrylate, 12 parts by mass of butyl thioglycollate, and 1 part by
mass of ammonium persulphate were poured, and stirred at
400 rpm for 15 minutes to obtain a white emulsion. The white
emulsion was hedted, the temperature in Ithe system was raised
to 75°C and the reaction was performed for § hours. Neit, 30
parts by mass of an aqueous solution of 1% by mass ammonium
persulphate was added, and the reaction mixture was matured
at 75°C for 5 hours to obtain an aqueous dispersion liquid of a
vinyl resin (copolymer of styrene-methacrylic acid-butyl
acrylate-sodium salt of the sulfuric acid ester of methacrylic

acid ethylene oxide adduct). This aqueous solution was taken
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acid ethyl ene oxide adduct). This aqueous sol ution was
taken 113 WD 2006/ 014019 PCl Y3P2005/ 014709 as
WO 4804148481 ate ermul sion 1. The vol une average pHFFIRIE014709

di aneter of particulate enulsion 1 neasured by a |aser
diffraction particle size distribution analyzer

as( | paotioulatnarmetaired by SHMADAWIGERp. )a Vs g20nAvticle
After drying 5 part of particulate emulsion 1 and

dihsoliatri ngf t partesilatet kanglass Ur ansiddwe d ebperat Uager
(Tg) of the resin was 72C and the nmass average

dlmh%ewrar §§1c\l\@s %g &Oodlstrpbﬁem@“ AR 9% - AQUeRUS 920

hase O parts by mass o wat er, 83 parts by nass

arti,cul l.sion 1, .37 ma
m%ﬂé@f‘aiﬁl i b5 BT e in” S datumF aodslh diving
di phenyl et her disulfonic acid (ELEM NOL MON-7,
5 paghmit Rerticedaby czamysicthaniedl isaladusg tihesresind. thamdass
90 parts by mass of ethyl acetate were m xed and

trahkitief tagpehetute (@aiihtiae Mddy Wiagu7deCThhE W8S mass

15 taken as aqueous phase 1 - Synthesis of Low
dv@la%%% e Poisyseg(,ta%r Ga reacti on vessel
equirpped wth a condenser ’t a stirrer, and a

i trogen inl t ube, arts by mass of bisphenol A
ék 3%Hé°ﬁ%ﬁ3%qapﬁﬁﬁé€ﬁ dct 529 parts by nass of
blsphenol 20 A propyl ene oxi de trinol ar adduct, 208
part SobyYdthspavts herwpwshalfli ovatin, 886 prartss bby mass of
of adipic acid and 2 parts by mass of dib.utyl tin

10 . pa¥idd€aver empllaced, 1aml theikep th@@syvaesr apesf. Q%TTEH%L mass
' under nornmal pressure at 230C 8 hours, and t

agueous solution of sodium dodecyl dlphenylether disulfonic acid
(ELEMINOL MON-7, manufactured by Sanyo Chemical
Industries, Ltd.) and 90 parts by mass of ethyl acetate were
mixed and stirred together to obtain a milky liquid. This was
15 taken as agueous phase 1.
- Synthesis of Low molecular Mass Polyester -
In a reaction vessel<xﬁﬂpped.“dth a condenser tube, a
stirrer, and a nitrogen inlet tube, 229 parts by mass of bisphenol
A ethylene oxide dimolar adduct, 529 parts by mass of bisphenol
2¢ A propylene oxide trimolar adduct, 208 parts by mass of
terephthalic acid, 46 parts by mass of adipic acid and 2 parts by
mass of dibutyl {in oxide were placed, and the reaction was
performed under normal pressure at 230°C for 8 hours, and the

reaction was further performed under a reduced pressure of
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reaction was further perforned under a reduced
pressure of 114 WD 2000/ 014019 PCT/ JP2005/ 014709

- WO 2eamdge t o 15mHg for 5 hours, then 4:4 partBChyrwese 1709

10

15

20

of anhydrous trinellitic acid was poured into the
reacti on vessel and the reaction was perforped at

10msble uirderSmertial fpreSshoarsi obhen AduParid BBt Mass of
pol yester- This pol yester was taken as 5 | ow nol ecul ar

anhedsopel ydsteiitic dovd mwol=epuaredasso gdley gstetion] vieadel,
a nunber average nol ecul ar mass of 2,500, a nass

anfV loSC R : 79800 ey hbhARIp AMLsure

dn?et?r{p%rggta%gﬁ W'I% pg?@?f%égg%t g%{)a?i g!nval ue of 25. -
Syni hesi s, of . | nt er nedi,at e, Pol yester_ .10 | F 1

for, éafi‘?%ﬁ fPe QBLA I iR &85 1t h i%&%ﬂ’af’éﬁ?éw{ 8%%8 taken as
stirrer and a thernoneter, 682 parts by nmass of

lowimphendlarAmasishpbénesioni He digml ol aemiaar maas palyester
by mass of bisphenol A propyl ene oxi de dinol ar

1 adducs, n283bpar bvehygarssobfculuer ephthabf c24de0@, L2mass
part's by mass of anhydrous trinellic acid, 15 and 2

av?ﬂgég‘ LBXIé@ﬁﬁrofna%'sbb‘{ ¥l 786N 0% 08 Vel §sRi@sadm fPhature
e” reaction was perforned under nornmal pressure at
230C for, 8 _hours,, and the_.reaction was further
(Tﬁ)eP'maBﬁd%P afidouatisyof fPessure of 10mHg to
15mtHg for 5 hours to obtain a polyester. This
- Syul tpestie o fad eraketisde Polvasvedi-at e pol yester 1. 20
Internedi ate polyester 1 had a nunber average

mol egat@ra wBEStio®f vRsiDeqaippesl avehagecomlecsdatube, a
mass of 9,500, a glass transition tenperature (Tg) of

stfg'%gi‘ M a2g fhYAUSH e 0- 8g2aRd s Y IRRE oYabiHRinel A
ethylene oxide dimolar adduct, 81 parts by mass of bisphenol A
propylene oxide dimolar adduct, 283 parts by mass of
terephthalic acid, 22 parts by mass of anhydrous trimellic acid,
and 2 parts by mass of dibutyl tin oxide were placed, and the
reaction was performed under normal pressure at 230°C for 8
hours, and the reaction was further perfo‘rmed under a reduced
pressure of 10mmHg to 15mmHg for 5 hours to obtain a
polyester. This polyester was taken as intermediate polyester 1.
Intermediate polyester 1 had a number average molecular mass
of 2,100, a mass average molecular mass of 9,500, a glass
transition temperature (Tg) of 55°C, an acid value of 0.5, and a
h?droxyi value of 51.

Next, 410 parts by mass of intermediate polyester 1 , 89
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Next, 410 parts by mass of internedi ate pol yester 1. ,
89 11.5 WD 2006/014019 PCT/JP2005/014709 parts by

WO 2Af6644@GP i sohorone diisocyanate and 500 part§’0c'fy"’ﬁﬁ1§§”4709

of ethyl acetate were placed in a react| on vessel

d d b
i Boanathi & U ne alh P VRl pEM T naes

at 1OOC for 5 hours to obt ain a react ant 5 ThIS was
oftefiben aeetsitepBryeatasedmie of Ferctigncyatig lee g P o Eith a

of prepolyner 1 was 1.53% - Synthesis of Ketimne
cobhnltem s rr ¢abtj on stesset, agul ppeditwbibnaistdtr tebeansnd the

thernoneter, 170 parts by mass of isohorone diam ne

re%@gld@gvaslgei)ﬂfﬂrﬁegyam% foé'ﬁe%hﬂbu?é hy! B(t%ﬁinﬁ 1‘@%{&ant.
poured and the reaction was perforned at 50C for

ours to.obtain a ketimn C ound. . Thi s s i
THE Yol G Asrp iR me T e Sl TR e ﬁ’mﬁﬁ mass
compound 1 was 418. - Synthesis of Masterbatch 15 To
of prxgplymes 1oy apek 33 wat er, 540 parts by mass of
carbon bl ack (Printex35, manufactured by Degussa AG
- §PBPhetls ofHeaiptinen anount = 42nil/ 100ny, pH=9.5) and
1,200 parts by mass of polyester resin (RS801,

manu &%%uredfe% twﬁg%%@%pﬁm%?mea cifdher WHE o

added and m xe XER (manuf actured by
MTSU M NI th t k
ChErTGBEtPbr |30 P AGEEOUEPAGS b FORPEFSE Gilhragi Gad 150

.cool ed and crushed with a pulverizer to obtain a
pardst bybanahs Thimehhslt aklenl deeRioamgeee bapuked, and the

reaction was performed at 50°C for 5 hours to obtain a ketimine
compound. This was taken as ketimine compound 1. The
amine value of ketimine compound 1 was 418.

- Synthesis of Masterbatch -

To 1,200 parts by mass of water, 540 parts by mass of
carbon black (Printex35, manufactured by Degussa AG) (DBP oil
absorption amount= 42ml/100mg, pH=9.5) and 1,200 parts by
mass of polyester resin (RS801, manufactured by Sanyo
Chemical Industries, Ltd.) were added and mixed in HENSCHEL
MIXER (manufactured by MITSUI MINING CO., LTD.) then the
mixture was kneaded at 150°C for 30minutes using two rollers,
extrusion cooled and crushed with a pulverizer to obtain a
masterbatch. This was taken as Bk masterbatch 1.

- Preparation of Oil Phase -
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- Preparation of Ol Phase 116 WO 2006/ 014019
PO/ 3112005/ 011709 Into a vessel equipped with a

WO 2@kiot+0ey and thernmoneter, 500 parts by nmass BETHBIA0S/014709
nol ecul ar mass pol yester 1 (polyester resin, RS801,
manuf actured by Sanyo Chemical Industries, Ltd.), 30
par tlm oy anwessef ecaripaesa Webh, aandigsg pad sheymmsster,
of 5 ethyl acetate were poured, and the tenperature

500%88a Fi 59dniaks 8PTowi-dvlstiuls i ngasevp dllyaister Bp8dG:ster
for 5 hours, and cooled to 30Cin 1 hour. In the

s h isper i heat Wdthes, Lid
resﬁﬁgff?%S%s?a*%Fﬁm, ePEct B AT TR e L),
under the conditions of a |liquid f ate | kgl hr .
30 gp akts) Pc iR BT éﬁ%P&lubﬁpé’%Xofa%ﬁﬁgs,éd?%ﬁfﬁn%irn%%%% L1
beads filled at 80% by vol une, and the di spersion of
5 ethydx awasaperdererath Brad,nead tRextemperotpaet wagy rpmeed to
of Bk masterbatch 1 and 500 parts by nass of ethyl

80 BC B ALIE sPBren POW £ichtiaRhe dt e 8ve€sflr, 5angurd xendfaroled. to
our to obtain a solution. This was taken as Bk

h
s08 @118 pd® MBERrAl QLU PRy JRAWES Ly P00 PR a

k Thitial ‘materi al uti on

transferred, and 5 rts b ss aof . et e 1
be admi8s 3 hims OBy arad S tom HeFgT ey P Icot BHES v LTD.)
added and dispersed using the bead m || under the
undendi thensoafditiops dofeed 20ywiak efeddy/ matedi kg/hr, disk
circunferential speed of 8m's, 0.5mm zirconia beads
10 cirlculch B8 Ati 80 % v @l usEy /s arsl 5t emdizRessiao b caid swik 1 sdsa t

performed 3.tinmes to obtain a dispersion liquid. This
8088 Byt A5 0ned arfty t R URPertifa GrSPELSIAR JdiiHbthed'd i,
Next, 110 parts by mass of Bk masterbatch 1 and 500 parts by
mass of ethyl acetate were poured into the vessel, and mixed for
1 hour to obtain a solution. This was taken as Bk initial
15 material solution.

To a vessel, 900 parts by mass of Bk initial material
solution were transferred, and 50 parts bﬁr mass of ethyl acetate
and 165 parts by mass of methyl ethyl ketone were added and
dispersed using the bead mill under the conditions of liquid feed

20 rate lkg/hr, disk circumferential speed of 8m/s, 0.5mm zirconia
beads filled at 80% by volume, and the dispersion of wax was
performed 3 times to obtain a dispersion liquid. This was taken

as Bk pigment-wax dispersion liguid. To 100 parts by mass of

Bk pigment-wax dispersion liquid, 25 parts by mass of a filler
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Bk pi gment-wax dispersion liquid, 25 parts by mass of
a filler 117 WD 2006/ 014019 PCT/ JP200i /014709

WO F8/85RE Silicasol MEK-ST-UP, ER = 20% the nBfbdp2005/014709
average particle dianeter of the primary particles =

12nm uf ac SSAN CHEM CAL .| NDUSTRI ES,
(OE%.D)O aéaﬁjglﬂﬁef‘gﬁdg%rﬁ e dibin = 2800n diitideheg average

obtain _a reaction mxture. The 5 mxture was taken as
paBkiadeldighraster Tlid heopaireny gpeddcelfs Fhk2nm xemriwlactured
preferably 5, 000 romto 12,000 rpm and the m xi ng

byt INESS A NPr €FERBPI YA, TIMUUE}?I‘RQ]_@ MTIteSyedd FXBP! £nd

B-1, the mixing is to be carried out with aTK

mfUIPTEXS 13 RLOTALLOD 8psed.of & 200.L0M LoLdGe  The

nmnutes at "a enper a | cation,
Sol vent Renoyal , Transformation of Toner Partl cles
DESEIEaMES b9 Kfls 8SoBkBRIbPI Astas e T heor piaignh§h Aed sofothe
prepolynmer I., and 1.2 parts by mass of ketim ne
moenposinerdie rab lywe b g0 0 xgoint oo obf M0 premwar anidonhki guixdng
1 of resin and col orant having a 50% by nmass solid

ti16@MePte QRGPS 3h {00 sT00 20Mgnites, by mass of
aqueous phase 1, 150 parts by mass of preparation

12000 Brfme B EDac sy B iR eh ) oo e AanoN Xart & T

(manuf actured by 20 TOKUSHU KI KA KOGYO CO. , LTD to
hogpewineermi & Foedtion apredicdntidQfuire e afor BR @muﬁﬁ%saet a

is preferably used for enulsification within 12 hours
teafgeratmvepaf 46°PGn of the Bk oil phase.

Emulsification, Solvent Removal, Transformation of Toner
Particles -

120 parts by mass of Bk oil phase, 20 parts by mass of
prepolymer 1, and 1.2 parts by mass of ketimine compound 1
were mixed to obtain preparation liquid 1 of resin and colorant
having a 50% by mass solid content concentration. To 200 parts
by madss of aqueous phase 1, 150 parts bé;r mass of preparation
liguid 1 of resin and colorant were added and mixed at 12,000
rpm for 25°C for 1 minute by a TK homomixer (manufactured by
TOKUSHU KIKA KOGYO CO., LTD.) to obtain emulsified
dispersion liguid (1). Bk oil phase is preferably used for
emulsification within 12 hours after preparation of the Bk oil

phase.

To a stainlesg-steel-Kolben of helical ribbon type with a
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To a stainless -steel- Kolbe n of helical ribbon type
with a 118 WO 2006/ 014019 PCT/ JP2005/ 04709 3-step
WO 28p{0tithg fan, 100 parts by mass of Enul sifi BT/ JP2005/014709

di spersion liquid (1) were transferred, and the
sol vent of ethyl acetate was reno wi,t h stlrrl at
35 GoR it uriee RBddQY P@r‘é§s@¥em@f’@k?>§e[ AlspEgd; i

hours until the ethyl acetate concent ratl oninthe 5
ligeiul(s) ek kigusthiredams &%bivy sobssn t of ehbaileetate was
emul sified dispersion liquid (Y-1). To the enulsified

reﬂb@@@rﬁitﬁqsﬂﬂﬁh {tY8 0}y m 13- dn Bk s diyce dpsssofire (10kPa)
car boxynet hyl | ul ose (Cel | ogen HH, manufactured by

L ogyo _Sei u o Ry .
at 53 @og‘frt? %blrsn‘é}{?ﬁ LI e d%et%ﬁyf&g%%?iéﬁaglaggﬁp%ﬁe
renmoved with stirring at .300 rp mtog' e.its sharle.f. d
5 emuheldiod cHuBed BPEIT o (1 RPATATAL 1P OPHE et Ry WIsifie
acetate concentration in the enmulsified Iiqui d was

dispeeshaséhuial %y mass. The rotation speed was
further decreased to 60 rpmto renove the sol vent

untidy, 1 %Bﬂls%eécﬁ‘i%&eﬁ@ﬁc@&hﬁﬂh@* 1has3 flurgders by
decreased to 1% b y mass obtain dispersion slurry

S ot e ST
Dadiép”ﬁggg}gtg%iygl%ﬁ %5 28 Oé‘?eaxgeégdg@é bﬁ" éwéfe Yﬁcosny,
100 parts by mass of ion exchange water were added to
16 anbhehéiddleencake cthipledcetniz Wahomonpxed atith sorzipsmt
speed of 12,000 rpmfor 10 m nutes and filtered.
300 rpm to give its share under reduced pressure (IOkPa) until
the ethyl acetate concentration in the emulsified liguid was
decreased to 3% by mass. The rotation speed was further
decreased to 60 rpm to remove the solvent until the ethyl
15  acetate concentration was further decreased to 1% by mass to
obtain dispersion slurry 1. The viscosity of the emulsified
liguid after improving the viscosity was 25,0001}11’&-8.
- Rinsing to Drying -
After filtering 100 parts by mass of dispersion slurry 1
20 under reduced pressure,
(1): 100 parts by mass of ion exchange water were added
to the filter cake, mixed in a TK homomixer at a rotation speed

of 12,000 rpm for 10 minutes and filtered.

(2): 100 parts by mass of 0.1% by mass sodium hydroxide
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(2): 100 parts by mass of 0.1% by mass sodi um
hydroxi de 119 WO 2006/ 014019 PCT/ JP2005/ 014709
WO 26104403Bn were added to the filter cake of (FPFTIIREe@I4709
in a TK honom xer at a rotation speed of 12,000 rpm
for 30 mnutes and. filtered under guced pressure.
solgjon merpaadéeﬂytﬁaéhuofllbexl%ctlyerﬁs %ya%&qff g @ TK
acid 5 were added to the filter cake of (2), mixed in
hom okt Maxest At onas iy ©4 dtdfoh? sk dpod f(lﬁ,&'ﬂ)@nhpmm‘soand
10 mnutes and filtered. (4): 300 parts by mass of

fﬂti(e%% Séﬁ@?%ﬁu\%ﬁeﬁﬁwgﬁ@dded to the filter cake of

onom xer at a rotation speed of

, 0 for mnutes ltered fwsC
obi e TP pRrtebtanass o beaest RS e Ryriepagi
circulating air dryer at 45C for 48 hours, and then
5 wesé ebied tpdighfdter eakeop! 18) nigel v a rg@(% giognomixer at

toner-base particles having a volune average particle

a rotaRELEp 88d DOUMETH ra ol ifoe Jamt i i scantefiitead.
3. 17gm or less 15 being 14 % by nunber of pieces. This

e e¢ %rb,gag %?gg!sy %?r%?% 8361E'thle§§h§:nge vﬁg%flvp&@faddcd

parts by nass of

obt aj_ned toper e parti,cles 2 rts b nas _
to RparBtbEaEe & [Fbabgrokobs: TH I HBNG Sepbd gy tarion
G ariant Japan K K., the nunber avera partlcle
sp ek Aot B2, 060 trhen foie nd® ympante el @gdzf@’gemd awdcq tpapbtain
by mass of inorganic oxide particles 1(the nunber
10 ﬁlgﬁpggg@;partlcle dianmeter of the primary particles =

120nm and 1 part by mass
Filter cake 1 was dried in a circulating air dryer at 45°C
for 48 hours, and then sieved through a sieve of 75 pm mesh to
obtain toner-base particles having a volume average particle
diameter of 5.0pm and a fine particle content of 3.17um or less
15 being 14 % by number of pieces. This was taken as toner-base
particles 1.
- Addition of External Additives -
To 100 parts by mass of the obtained toner-base particles
1, 2 parts by mass of hydrophobized silica (HDKH200,
20 manufactured by Clariant Japan K.K., the number average
particle diameter of the primary particles = 30nm) and 1 part by
mass of inorganic oxide particles 1(the number average particle
di‘ameter of the primary particles = 120nm, and 1 part by mass

of titanium oxide(MT-150A, manufactured by Teika K.K., the
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of titani um oxide(Mr-150A, manufactured by Tei ka K K.,
the 120 WD 2006/ 014019 PCT/JP200S/ 014709 nunber
wo 0d¥ersage particle diameter of the primary pab¢i/gh2ee/ 4709
30nm were mxed in an Gster mxer at 12,000 rpmfor 1
m nute and then sieved through a sieve of 75 pm nesh
nuthbeobtaienaget paeticle THismwasrt akevhasptisnary 1parhigles =
thi ckness of the filler-layer in 5 the toner was

309 kPerd anBedPih {Calpanahiive rExamy,808-dmThned jbasete
particles were prepared in the sane manner as Exanpl e

amg_g}]isg%%\(%g{egh} J@%}fw |0 106 BEeRanah Bl sRf ttlaﬂb Phin RNASEGor.

Mass Inorganic fine particles (Organo

Silicasol io0 MEK-ST-UP, =.20% the el aver.age. -
Thisaftasc basgnandttorm et 'thﬁﬁﬁrﬁwgfeﬁér?f]gggsf%f n];ﬁ tin
manuf act ured by NI SSAN CHEM CAL | NDUSTRIES, LTD.)
5  thewrreeadded Oadhtpm ked.Bpna. TK  hononi xer under the
conditions of the rotation speed of the mxer 12,000
(CIRPhrMN T4 ABId B-125 minutes; and mxing s
tehperature 28C. In Exanple B-1, the mxing is to be

carrjed oyt with. a. j ti :
ST ot BTl P LEL LA R, a0 0B
- Addition of External Additives 20 T(g 100 .parts, b “

Pl of 'ty ofl phase,

as Baognofe thd apraiifed tomeindiePgaparariy of a5
by mass of hydrophobi zed silica (HDKH200 )
25 nEpdattfsadiyurmeds byo Cliapi ganid dpan p(aKti,cleﬁe(Q]mp Silicasol
: average particle dianeter of the primary particles =
1o MBRNgr-8d gRrPardgRYy the number average particle diameter of
the primary particles =12nm, manufactured by NISSAN
CHEMICAL INDUSTRIES, LTD.) were added and mixed in a TK
hoﬁomixer under the conditions of the rotation speed of the
mixer 12,000 rpm; mixing time for 25 minutes! and mixing
15 temperature 28°C.
In Example B-1, the mixing is to be carried out with a TK
homomixer at a rotation speed of 6,500 rplm for 10 minutes at a
temperature of 25°C.
- Addition of External Additives -
20 To 100 parts by mass of the obtained toner-base particles
1, 2 parts by mass of hydrophobized silica (HDKH200,
manufactured by Clariant Japan K.K., the number average

particle diameter of the primary particles = 30nm) and 1 part by

mass of inorganic oxide particles 1 (the number average particle
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mass of inorganic oxide particles 1 (the nunber
average particle 121 WO 2006/ 014019

WO 0134102005/ 014709 di aneter of the primary praridelsas 1709

= 120nm and 1 part by mass of titanium oxide
_(Mr-150A, manuf actured by Teika K K, the nunber
disgmeteyepane irtiomdiamstgiclod £he2Pnimanpdparpact &y mass

30nn) were mxed in an Gster mxer at 12,000 rpmfor 1

of mituwiiend arddthevsieved bhiowol:@isiers dfei¥a W Meshthe
to obtain a toner. - Preparation of Two- Conponent

! ' ual LIy, o l.j f t Tea =
nulE AR gl Pal (REE BBt Me e el Wifrpicles =
Conpar ati ve ampl es,. t he er formance of the toner of
SO?ngﬁﬁégemlxgﬁv’gﬁﬁ%Q%E Bt ugtelZ. @Y gomy for 1 minute

t wo- conponent devel oper. As carrier G1 used in the
andvidreoosponentt hdevelhoperie ve fa 75 tramcaresihet s obtibch aveorer.
coated with a silicone resin with the average

- Pirbpakaets off Bwbpbhh iames TharAvgeage particle
di aneter of 35gmwere used. In a vessel, 7 parts by

sl 1645 O35, HRPLEIE I shBidPQghgEts e

tabular mxer with a vessel _being upset to stir _the
evahuatedesin nkhei Kxampieuntndr fr9mmanadisnd Exsandesd tidhe

t hereby produce the carrier C1. Carrier C1 was
peyoeparede af flot tomsr Htis recent imateriiah, wa,s0800aluated

parts of M ferrite particles having a mass average

as BafwbSiEmPlodBiten o PElg3ngm were prepared. As coating
mat erials, 450 parts by nass of toluene, 450 parts by

s, of (SLLLEONe. § 051, STRA S nPRYOLEAL o T Elvetoper,
ferrite carriers which were coated with a silicone resin with the
average thickness of 0.5pm .to have the average particle
diameter of 35pm were used. In a vessel, 7 parts by mass of the
toner was used relative to 100 parts by mass of the carrier
particles and mixed using a tabular mixer with a vessel being
upset to stir the mixtures therein to be‘uniformly mixed and
charged to thereby produce the carrier C-1.

Carrier C-1 was prepared as follows:

As a core material, 5,000 parts of Mn ferrite particles
having a mass average particle diameter of 35nm were prepared.
As coating materials, 450 parts by mass of toluene, 450 parts by

mass of silicone resin SR2400 (nonvolatile matter content of 50%,

manufactured by Dow Corning Toray Silicone Co., Ltd.), 10 parts
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manuf actured by Dow. Corning Toray Silicone Co.,
Ltd.), 10 parts 122 WD 2006/ 014019 PC1/3P200S/ 014709

WO 2bys/ares8 of am no silane SH6020 (manuf act ur edclysrassori7o0

Corning Toray Silicone Co., Ltd.), and 10 parts by
mass of carbon black were prepared and di spersed with
by anss$ ofermfiop gidanenStHed 2® (npnepfra vaedobyiBgw Corning
solution. The core material and the coating s solution
Toresr SiplcaaedCon, a.i@oRt hAd APPALAIUDY P OF PABSSd black
materials were coated while giving rotational flow by

' a Qt.om:.pl.ate _gi sk apd, sty rrin
weRE oAt ed RS 3R Rhoar s b e ohE: R shrifrem o
on the core material. The obtained coated material |
PTORITCC & EP RS Fodntemect TRCaroraurmaderal osdctheocqating

2 hours to thereby obtain carrier C 1. Evaluation
solivktdodvefEvalaedd om |4 ens)tingl b pAmarttrsofinCleaigd Tdaaad
excl usi vely used gauge, 7 parts by mass of 15

mat&Fiells bRsee P&y dtc@ @hARdxR3 nRAkbSa 1Y% nABSA o Qf %Q@ﬁ}éﬁed
carriers in a particle dianmeter of 351i m produced by

o~ d. . pl. aced at. roomtenperaf ur,e

ot SLERT, SRTRAR pIkE kT bR a0 BEE T A Do f R By Crea
used for the purpose at 280 rpm and the anopunt of

to ¢apl Reverathagserladiosi ony theprevprraterial. Theheebtained
stirring was perforned for 15 seconds, 600 seconds,

coadad i B001akecandslcanddtite aresfiectiival afmunice aft 250°C
charge were defined as TA15 (-pC g), TA600 (-pC.g),

for ot 180Dhér b FHoBkaih @SREELH YELY, 1 n which the

nunber follow ng TA respectively represent the
quluation Method '
(Evaluation Items)
(1) Amount of Charge

To an exclusively used gauge, 7 parts by mass of

toner-base particles and 93 parts by mass of magnetic carriers
1n a particle diameter of 35pm produced by Ricoh Company, Ltd.
were placed at room temperature and stirréd with a stirring
apparatus exclusively used for the purpose at 280 rpm, and the
amount of charge was measured using a blowoff unit. The
stirring was performed for 15 seconds, 600 seconds, and 1,800
seconds, and the respective amounts of charge were defined as
TA15 (-nC/g), TA600 (-uCl/g), and TAL1,800 (-uC/g), respectively,
in which the number following TA respectively represent the

time of seconds for stirring magnetic carriers and toner.
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time of seconds for stirring magnetic carriers and
123 WD 2006/ 014019 PCT/5P2005/ 014709 (2)

t oner .
WO Z84f4Hd¥Bui | d-up Properties In the neasur enemCIaP204514709

amount of charge obtained in the item (1), a toner
was eval uat ed

i n val ue of. TA15 being 26 or nore
(22?\%19%?8136‘1% UV iieg ea tied Lo of TAL5 bei ng 22 to 5 25
was eval uated as B, a toner having a val ue of TAl5
bei ndn1ghe woe 2dunam eatabiishedias uGt ahdharbengithavang,
a value of TA15 being 17 or |l ess was eval uated as D.

thoVitdmr €BpectohOr ¢harge a LBIRY &t elihY 28 LORES
havi ng a val ue of TAl\l, 8%0 - TA@%&[%%%H@B% %‘r§ reglsor\ﬁ/as
\Y oner, having a yal ue. qf .10, TA1, 800 -

v LR S sR A IS ho R AR atle s Thadner macinte

958 val ue ,of TA1, 800 - TA60Q being 5 to 8 was eval uated
Fagevalgatadigh . ndopag havialde val AL SON15 BAGRO1S
being 9 or nore was evaluated as D. 3) Ceanability

to 23 wpservaluagetlt aad> 180dsheehsrdiapaneh WSIRE oF TA15
printer as an evaluation system (I PSH C8000, ‘

beirgnuf7act Wadwys B§phatLPARAPY . Wiiﬁh)res %%uigog{:h%g%h

residual toner remmining on the photoc
t . FQuagh,a cl eani.ng step was §%£ansferred to a
e‘@ﬁgggpgfa%%‘gﬁgap%’&?f 1§82 SEbtdeh of dgel 200 - TA600
b .S%?Euf actured by Sumtono 3MLtd.) to neasure the
eIlgr P it lesw wasreyluake hapel) ectorer Hewshporetdue of
. (Macbeth reflection densitonmeter. RD514). A toner
TAW @h -hAd.6bbirgence 4 way etheehiap densid Yoﬁé?'ﬂaving
that of the blank portion of the paper

a value of TA1,800 — TA600 being 5 to 8 was evaluated as C, and ~
a toner having a value of TA1,800 — TAGOO being 9 or more was
evaluated as D.
3) Cleanability

After outputting 100 sheets of paper using a printer as
an evaluation system (IPSiO8000, manufactured by Ricoh
Company, Ltd.), transfer residual toner remaining on the
photoconductor which had gone through a cleaning step. was
transferred to a sheet of white paper using a scotch tape
(manufactured by Sumitomo 3M Ltd.) to measure the reflection
density by a reflection densitometer (Macbeth reflection
depsitometer. RD514). A tonmer which had a difference in

reflection density from that of the blank portion of the paper

being less than 0.005 was evaluated as A, a toner which had a
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being I ess than 0.005. was evaluated as A, a toner
which had a 124 WD 2006/ 014019 PCT/ JP2005/ 014709

WO 2¢ficfof#rence t hereof being 0.005 to 0.01.0 wascevataanedos
as B, a toner which had a difference thereof being

- 0.011 to 0.02 was - evaluated as C, and a toner which

diffigggngedtheerahbeinfel dWi5 dei A0 1Rome g wamloagodwas B, a
eval uated as D. 5 (4) Evaluation of LL Background

tonSrearhiRtinhiaty =20 uipidreofcel®h@08o s Meaing @f.04150800.02 was
i mage-area ratio chart in nonochrone node was

evalPBLtOAMRd CUNdel Ne5HR) whRIPELAL U §i @8k A&l 8hb¥Eof being
hum dity by using an evaluation system (IPSi G8000,

manyf ac d by Ricoh mpany, Ltd.) and 10 running
mo’b%ttglﬁ‘tn é%%&%%@vgﬁ‘éﬁf%mgﬂthen performed in the LL

environment at_ 10C andl 5%RH (Rel ative Hum dity) in the
(4) daval ypdiparofstht BackssosndThgeann i mage on a sheet of

white paper was stopped during a devel opi ng step, the

resi ualnimevalgoer ofemdl,td0gshoethespotidilonimctararea
whi ch had gone 1s through a devel opi ng step was

rat%d' ansiar gﬁ?ﬁ:te&&)?:fl}l%lgﬁgt mAd b L€ p PARE P NP Br SEOE G

ape, an erence in image density between a

devel oper-transferred tape .and a . .
o et GG - AR CFLREEr rﬁﬁﬂ’t@r}g‘/m&g REILE o8t Ff uption

spectro-densitrometer 938 (manufactured by X-Rite
systam YIP$hO 8200, exserufagsuds ff by dhewh K¢ mdgasdehtd Pyand

thereof is, the better the result of background
rurSRaf owldpditt enSBonaNkhbegherak ntidie ndermeaf ib, tke LL

B, and A Table 3 shows respective properties of the
enH%SgﬂgﬂFrgt 10°C and15%RH (Relative Humidity) in the
same manner stated above. Then, an image on a sheet of white
paper was stopped during a developing step, the residual
developer remaining on the photoconductor which had gone
through a developing step was transferred to a sheet of white
paper using a scotch tape, and the difference in image density
between a defeloper*transferred | tape and a
developer-not-transferred tape was measured usinlg ‘a
spectro-densitrometer 938 (manufactured by X-Rite Inc.). The
lesser the difference in image density thereof is, the better the
result of background smear, and toners rank higher in the order
of D, C, B, and A.

Table 3 shows respective properties of the used tomers,

and Table 4 shows evaluation results of these toners.
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and Table 4 shows evaluation results of these toners.
125 WD 2006/ 014019 PCT/ JP2005/ 014709 (Eval uation

WO 209He9191) Exi stence Ratio of |norganic Fine HRAVIH2015684709
of Xsurf and Xtotal 1In a vessel, 67% by mass of the

(Et%]lne‘r‘_was di spersed in a sucrose-saturated agueous
U8R HEdFk 0zen at -100C, and 5 then sliced so as
to have a wall thickness of 1,000 angstrom using a

1) Eryotbeneoforteo (ENhRESa menbime unadcly d8XCAY and Xt
Pictures of the cross-sectional surfaces of toner

partigleseweee 6VaK8Y Alad o009 d %Hem%f%ﬁ%ﬁg% in a

using a transni ssion electron mcroscope (

f. y, JEQL Ltd.)..Using.an to image _analyzer
s AR s ST AR Pty SRS 6. and
Ltd..)), in a cross-sectional_ surface of a toner
thegy slicgd squfist dot @ ver gssvabcthoplahess eal df 0PReangserom
particle was maxinmum the area ratio of shadows of
usingor gantydineropantd cKEM-F6 S, hemregifort0fe 2005 Rida).
di rection perpendicular to the toner 15 particle from

Pictheesusf age Wsé-@ggﬁoﬂale?ufﬁzgédés W?S¥(ﬁ%1aiﬂ]de1‘q;iclle . were

addition, the area ratio o ows of I norgani ¢ fTine

rii [ the totgl ar.ea of.the cross-sectional
13 By RO ol g b o H0R, Shin % Eranvasciom alawaon
_Ten toner_particles were selected at random and
ml@ﬁé%@ip@d(f}}g%g&li%eﬂﬂﬁnmﬁ@@ta\vedabﬁ JBOIe Idid.}.hedkia@ an
ten toner particles was taken to be the neasured

Imaged uesahpzefs Unfex BN NWOICITBI2) v&F- B 8Ndm3fratiired by
toner was magnified at 500-fold magnification using

NEXUS Co., Ltd.), in a cross-sectional surface of a toner particle
where the cross-sectional area of the toner particle was
-maximum, the area ratio of shadows of inorganic fine particles
in the region of 200nm in a direction perpendicular to the toner
particle from the surface was taken, i.e. Xourt was obtained. In
addition, the area ratio of shadows of inorganic fine particles in
the total area of the cross-sectional area o.f the toner particle, i.e.
Xiotal Was obtained. Ten toner particles were selected at
random and measured respectively. The average value of these
ten toner particles was taken to be the measured values as Xeuss
and Xeotal.
2) SF-1 and SF-2

The toner was magnified at 500-fold magnification using

a scanning electron microscope (S-4200, manufactured by
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a scanning el ectron m croscope (S-4200, manufactured
by 126 WD 2006/ 014019 PCT/J112005/014709 Hitachi,

WO 1peoipo@t an accel eration voltage of 5kV to sehegbockdQs700
pi eces of toner particle inmages. The inmage information
was analyzed by an inmage anal yzer (nexus New CUBE

Hiteerhi, 21.5d.) méinahaetcor b aiyo NEXLSaGe. of LFHYV) tbosehtcai @00
the shape factor 5 SF-1. In the same manner as above,

pick@sPogcesn®f pORGEIPahAEEE ITRIesmABGNEhi@dnakion was
3,500-fold magni fication" were sel ect ed at random

' t anni el ectr I Croscope, a e .1 mg
anbBL A 07 B8eAM I8 PSR Ak MG REw, TR nelh g8 5,
New CUBE ver._ 2.5 _rmanufactured by NEXUS Co., Ltd.)
maggtigist 4r adt R NJ%XH%pQOfaagﬁér) &r-gbtagy shesghpgeefactor

Concentrati on and F-Surface Concentration The
SFcbncdmnt tla¢ isenn of meidnconsellement 5ansiecke of toner particle
concentration of fluorine elenent on surfaces of toner

imQEé@ R ifTd B Sa Ve, § ORI HT ﬁga%ﬁifwaﬁenxwa% selected at
phot oel ectron 15 spectroneter (16005, manufactured b

y
Ilips.Ele oni cs. - .y The toner base particles.
rardh! BRSO Qe meditBal ko B835e PR TR imace
. attached to a sanple holder with a carbon sheet to
infremaiient Reagobeahised | brsatsimgem aealizegoipeaust New
Myl (x X-rays at 400Ww thin an analysis area of 0.8
CUBE. 9mm 2 20 dhpnAviercagee Chsc NEXUWY Co., al.vésskl oh0ag the
of the toner and 0.2nl of a surface active surfactant

shds §atiled -0 100m of distilled water and dispersed
adequately using an ultrasoni c di spersing apparat us.

3) g?%urface Concentration and F-Surface Concentration

The concentration of silicon element and the
concentration of fluorine eiement on surfaces of toner base
particles were measured wsing an X-ray photoelectron
spectrometer (16008, manufactured by Philips Electronics NV).
The toner base particles were placed in an aluminum tray, and
the tray was attached to a sample holder ;avith a carbon sheet to
measure the concentrations using an X-ray source of MgKa
X-rays at 400W within an analysis area of 0.8 x 2.0mm.
4) Average Circularity

In a vessel, 0.2g of the toner and 0.2ml of a surface active
surfactant were added to 100ml of distilled water and dispersed
adequately using an ultrasonic dispersing apparatus. The

toner dispersion Iiquid was measured using a
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toner dispersion liquid was neasured using a 127 WO
2006/ 014019 PCT/ JP2005/014709 flow particle-inage

WO RGP  (FPI A-2000; manufactured by  SysnmexrCDBRo)s/14709

The average circularity was neasured within an area
. 0f a toner_ particle dianeter fromO0.6pmto 400pm
£16P B O S X, Porally 7F- 1(ISBT A BOADO M vt fazt b 4% by
Circularii Ex. B-1 89% 40% 130 135 3-6 5.7 0.94
Sycenpar @o85% EXThB- 4 va5%d20hrk28a133 kv 2s OmRa@u6 B within
Tabl e 4 TA15 TAGOO TAl, 800 Charge ar geCEackgr oundrs-
P . : - L L Ld-up . r - Shea
anp%%%rotfiang g% g-kl))iaﬁiq;égl)eagﬁj{n% &ng%ggpﬁté‘}llrennv?r (e
TalFfe $-1 29 31 32 Excel I ent Excel | ent Excell Excell ent
aent Conpara. 17 26 19 Poor Passabl e .Excell Ex. B-1 ent

Poor |1 tb[esutfon.er Xat%g?_rrdgﬂgi IPSW M Qw,wm%% Circulari
C
ml S -POUT €0 b TIE Jgipt |step of jag git phase -~~~ 0,94
C(pmr% gf(ilIUIl PTroO ESS—ahit—the f at-OH-—-SPes
ETpXEl and 356t at ijorua% mg i1ast e 1sbep of 1w xi g these 0.96
A < L ate—set—w-thila-thelabovednentioned ranages t
marect T ars—are—stet vt ey - gL
TabQ@e t4her eby control the conditions of toner dispersion.
These _arrangenents enable filler to uniformy reside
in the vicinity of surfacg of a toner particle and
] variapild ty i neg Background
par 1 6lagant o obht bR oot of emnates'] esa- | Mintis
parti clee yegntient, Hg / properties stability ability under LL .
environment
Ex. B-1 29 31 32 Excellent Excellent E:zili Excellent
Compfara. 17 26 18 - Poor Passable Excell Poor
Ex. B-1 . ent

In the toner according to Example B-1, a filler is poured
1n the last step of an oil phase preparation process, and the
rotation speed of a mixer and rotation time in the step of mixing
these materials are set within the above-mentioned ranges to
thereby control the conditions of toner dispersion. These
arrangements enable filler to uniformly reside in the vicinity of
a surface of a toner particle and to prevent occurrences of
variability in fine particle content between toner particles.

As shown in Table 4, for the toner obtained in Example
B-1, it was possible to obtain excellent results without any
background smears, because the toner has a high amount of

charge, excellent charge build-up properties represented by
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As shown in Table 4, for the toner obtained in Exanple
1s B-1, it was possible to obtain excellent results
WO 2cttheub any background snears, because the pican@ebeld@asi7oo

a high amount of charge, excellent charge buil d-up
properties represented by 128 WO 2006/ 014019

TAPET AIRRe054 4R 090f TABT geanitlanhantaynte of toharigehiiily
the |l apse of tine is highly stable. On the other

stalddnd, the toner obtained in Conparative Exanple B-1
was not sufficiently deforned and poor in 5

cl eapgpii it e.faoner_ had, a chayge amunt | ower
ChanCehart PhpeE AR le cheBn Ao Biieth 7%, Gl Ve
bui I.d-yp, properties and tenporal stability of an
Examglfic Bok e%‘gﬁlﬁé Soifiraredly ¢ ednvwe dopndmappia B- 1,
and denonstrated background snears under a
clegdpabilhperad uhe towet dadhandlditye envonantenter 429n that
CLAIMS 1. A toner conprising: toner-base particles,
of BREmpROBIRNG sf in¥R rPd¥ th WS edDBEEi- QpELh
partﬁzles conpri se 5 bi nder ré%in angqgg??#lerfstﬁég
4 ' r.d.S.: taiped in a filler-layer in the vigcinit
tentpon b biB00 A D8 bu bl cFeR  ElragBrelct o inde of
.. avera particle dianmeter of the primary particles of
Exapplpilgamme damenspeg tqd beskigs 9o e 360nmd caral
the average circularity of the toner is 0.94 or nore.
low-temperature and low-humidity environment.
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2. The toner according to claim1l, wherein the
filler-existence ratio Xs,,,f in aregion in the
vicinity of a surface of the toner-base particle and
the average-filler-existence ratio Xtot"i of the
entire toner-base particles satisfy the foll ow ng
relation: Xsurf > XtotalcBAjilixe toner according to
claim2, wherein the filler-existence ratio Xsu,rf in
aregioninthe vicinity of a surface of the
toner-base particle represents a filler-existence
ratile i nfatonesgpBPrdfin@00nm from t he surface of the
toner-base particle. 4. The toner according to any one
of cbmimbask paxtdles wherein a part of the filler exists
in a state being exposed on a surface of the toner.
130; 6F: / JP2005/ 014709 5. The toner
accor |g%8&t ég%\%&}gﬁgggf claims 1. to 4, wherein the
cont ent of tﬂe filler in the toner is 0.01% by nass to
20%@%1’%&& &. 'PRETPaHer PRetisledi ngPEBIgRy dondinder resin
claimse 1 to 5 5 wherein the ratio of the nunber

andver djerpatte dlerdianetgniefd tine a dillavdayepaint ithkesichity
the filler to the volune average particle dianeter of

of L NRuEARET b6 Qhd OfodBFase’- pARGeILONERHACCRLAHAT  Byerage
any one of clains 1 to 6, V\Berel n the nunber average

ticle diameter of the primary. .10 partjcles of the,
paffifib, iR g B R, bR heuidt oREr th e SRerkgq ofine
any one of clainms 1 to 7, ) _
particles is 90nm to 300nm, and the average circularity of the
toner is 0.94 or more.
2. The toner according to «claim 1, wherein the
filler-existence ratio Xeur in a region in the vicinity of a surface

of the toner-base particle and the average-filler-existence ratio

Xt of the entire toner-base particles satisfy the following

relation:
Xsu1'f> Xtotai
3. The toner according to claim 2, wherein the

filler-existence ratio Xgqwf in a region in the vicinity of a surface
of the toner-base particle represents a filler-existence ratio in a
region of 200nm from the surface of the toner-base particle.

4. The toner according to any one of claims 1 to 3,
wherein a part of the filler exists in a state being exposed on a

surface of the toner.
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wherein the filler is any one of an inorganic filler
and an organic filler. 9. The toner according to
WO 2806411#418, wherein the inorganic 15 filler coepriPseEs/ 14709
one selected fromthe group consisting of netallic
oxi des, netallic hydroxides, netallic carboxyl ates,
met at-l i cl'B6l famer aeeanding diol iagut espe nef allbims 1 to 4,
nitrides, nmetallic phosphates, netallic borates,
whoetat the todianat ef thaetiHekiig tBulthindesis arvi %asPansss to
20 10. The toner according to claim8, wherein the
209N98Rh Gssfiller conprises one selected fromthe group
consi sting of wurethane resins, epoxy resins, vinyl

resins, ter resins | ami ne resins, penzoguanam ne
resits, fﬁ%o{‘??}%r r%%(f%ﬁgsirppi Edle S| %E,C éi’%‘isc to 5,
pi gnents, phtbal ocyani ne pignents, 1.31 WO
5 whopegr dheourtipor) BFpeosnben 709 ragmuentade pblayegtdt of the
pi gnents, dyeing Take pignents, and organi c waxes.
prifdlaryTheatidohrs adcohdi figldro tanyheneobim@ aivigaket @ slicle
wherein the filler conprises any one of silica,

diadh B N37 1B ol 1 ﬁni ?1‘ 1145, The toner according to
claim 11, wherein the filler conprises a silica, and

the silicon content of the surface of th silica
accoﬁdi ?og‘ilﬁ%r X GSAF diRSt R &P“sp‘é‘gtqléé@@p)ﬂ i® 6,

US atomcwto 10 atom c% 10 13. The toner according
whereianyhenevwhbeiraprerage opaiiclahdeehnateheoff thkeprimary
conpri ses an organosol synthesized by a wet

10  particles of the filler is 0.00Ipm to 0.5pm.

8. The toner according to any one of claims 1 to 7,
wherein the filler is any one of an inorganic filler and an organic
filler.

9. The toner according to claim 8, wherein the inorganic

15 filler comprises one selected from the group consisting of
metallic oxides, wmetallic hydroxides, metallic carboxylates,
metallic sulfate, metallic silicates, metéllic nitrides, metallic
phosphates, metallic borates, metallic titanales, me‘tallic
sulfides, and carbons.

20 10. The toner according to claim 8, wherein the organic
filler comprises one selected from the group consisting of
ﬁ?et}uane resins, epoxy resins, vinyl resins, ester resins,
melamine resins, benzoguanamine resins, fluorine resins,

silicone resins, azoic pigments, phthalocyanine pigments,
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process. 14. The toner according to any one of clains
1 to 13, wherein the surface of the filler is
WO ¥gpetded to a surface as treatnment wth atPCRASNOONE9
sel ected fromthe group consisting of silane coupling
agents, titanate coupling agents, almnate coupling
CO%%%H?%?‘%?J@’CN@HQ aPySmenie. cohpoasds 1aks. mhemester and
according to any one of claims 1 to 14, wherein the
orgahlewaras.a hydrophobici zati on degree of 15%to 20
55% 16. The toner according to any one of clains 1 to

15, herg, & I nQy, iSofine rtjcl Li se
1Vherghd {dife ) NRIERDIGe &S%%e§ﬁ§7$§8ms 5€+8 10,

silica forned in a sphericCa e toner

di -Qyany. one of clains 1 to,16,. 132 WO
W e ST oS B S he 0 A 00 N on gt e idthe Sl HGh ighi @nd
. fine particles are produced by a sol-gel process. 18.
5 t1t§REat oner according to any one of clainms 1 to 17,
wherein the toner is obtained by dispersing the toner
i n ah2. 5 By dous: rmadcordin: Wai ehithel U] spess&ch ttBREFiller
IS subjected to a surface treatnent with a fl

HPi §8s GORIRERT BG AYALE QTR gy S8t Al
“° t gner according to cl ai %ﬂ%%ln er e?ﬁ ﬁéﬁteoﬁ‘égpa%ag?athe
of the fluori.ne-containing

G RRE TS T5arths fr 671 20 BOSe SR EIED B8 Ch Tt s 0.5
atoa};:lgg%déon%ot;to);g?%_ phot oem ssi on spectroscopy.

10 13. The toner.according to any omne of claims 1 to 12,
wherein the filler comprises an organosol synthesized by a wet
process.

14. The toner accérding to any one of claims 1 to 13,
wherein the surface of the filler is subjected to a surface

15 treatment with at least one selected from the group consisting of
silane coupling agents, titanate coupling agents, alminate
coupling agents, and tertiary amine compoﬁnds.

15. The toner according to any one of claims 1 to 14,
wherein the filler has a hydrophobicization degree of 15% to

20 H5%.

16. The toner according to any one of claims 1 to 15,
wherein the inorganic fine particles comprise a silica formed in

a spherical shape.

17. The toner according to any one of claims 1 to 16,
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15

20. The toner according to any one of clainms 1 to 19,
wherein a charge-controlling agent is externally added
WO 20¢0/41Het9 t oner - base particles. 15 21. The t on&rrir2005/014709

according to claim20, wherein the charge-controlling
agent is externally added to the toner-base particles

w e ea nwbh e pirioeiessn 162 81 n d hes ttoclers aceopdodgctd BRYaOBEl-gel
of clains 1 to 21 further conprising a wax. 20 23.

prdbesd.oner according to any one of clainms 1 to 22,
wherein the binder resin conprises a nodified

pol yesgt er: ) 4, The toner,accordin

V\,herglgn t%ﬁéét%cn%?r aJ]Cm(hlsigs ]Elhrr?)]agf PgocclﬁE)Wegt &p 17,

(|| wel |l as the nDdlfled polyester (i) and has a
§§nr§P?otﬁ?e¥h€;ﬁﬁﬂﬁﬂP6é Bl yESPersiee 433 tmer in an

2006/ 014019 PCT/ JP2005/ 014709 the unnodifi ed.

aqpepyiesmedijugn 505 hi:180h20diAfershde tboperisasabiglited to a
any one of clainms 1. to 24, wherein the toner-base

suPRidel Cltesa ai@ nlif Okaed Ry q11§9§f1§é '3811@59113:[ So{%}fﬁp@rnar}r

toner materials conprising a 5 polyester

amNBYhDGns aga%teast a functional group contai n| ng a
nltrogen atom a polyester, and a filler in an

or ganj gﬂivent and further dispersing the toner
mat e ?al % Qﬁlelaaﬁé@l}%l%épu%alahd] Supjleetdimgthe toner
| east the polyester prepolyner to a 30 cross-Iinking
haarﬁdifbmlaneeshmrgamimtemieaﬁtth@nﬂul‘)@m&'*‘tﬁ)ﬂiﬁﬁﬁﬁngmﬁﬁbﬂ@ld
to any one of clainms 1 to 25,
being from 2.0 atomic% to 15 atomic% according to X-ray
photoemission spectroscopy.

20. The toner according to any one of elaims 1 to 19,
wherein a charge-controlling agent is externally added to the
toner-base particles.

21.  The toner according to claim 20, wherein the
charge'controlling agent 1s externally added to the toner-base
particles by a wet process.

22. The toner according to any one of claims 1 to 21
further comprising a wax.

23. The toner according to any one of claims 1 to 22,
wherein the binder resin comprises a modified polyester (i).

24. The toner according to claim 23, wherein the toner

comprises an unmodified polyester (ii) as well as the modified

polyester (i) and has a mass ratio of the modified polyester to
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mherein the toner has a shape factor SF-1 of 110 to
a shape factor SF-2 of 120 to 160, and a ratio

WO %ﬂ@?’?ﬂrf"’df a volume average particle di ameterP¢D¥)200301@709
nunber average particle diameter is (Dn) being 1.01
to 1-40,, .27 The toner according to claim1l. to 26,

thghanmadifised PpbvRtersisab i 1to /0. | mage forming toner

used for an inmage form ng apparatus, in which
col o&5i netjbs t@nmndamnu@;h@teatanynage odr ¢i8 Qe to 24,
sequentially transferred onto an internedi ate 20

w208 €& tDHe FBIDEY paRedy §farfefﬁ93{iﬁl€é§q139m° a

recording nediumin block to f e col'or inmages and

to f fuII-coo 28. A devyel oper for
deve (% |n981ggl At té]@‘c’@%t%e& PRAGEH S RRPRIISH0E a
%ﬁ? i mge carrier, 134 WO 2006/ 014019
Popragtemo PP RAlDeT Wheviim te Hewel oper fisctional group
t wo- conponent devel oper whi ch conpri ses the toner
contzoritigng t nitamgeaneafime! &i pBltestdd, 2dndand Galdd &S an
29. A process cartridge conprising: 5 a latent inage

orgahid 86lvald & deveh B&'r}ﬂsgeirgm%’qg e{&%p&nﬁﬁaﬁ in an

I mage carrier 1s conlgure to c

developing unit is configured to develop the
Itug gﬁtmé‘ldégﬁ’o%{lgﬂ c image formed on the surface of

the latent 10 inmge carrier into a visible inmge by
suppfybirstangonet teashe theat eulyebeot r gseavilyniarages a
and the latent inmage carrier and the

10 cross-linking and/or an elongation reaction.

26. The toner according to any one of claims 1 to- 25,
wherein the toner has a shape factor SF-1 of 110 to 140, a shape
factor SF-2 of 120 to 160, and a ratio Dv/Dn of a volume average
particle diameter (Dv) to a number average particle diameter

15  (Dn) being 1.01 to 1.40.
~27. The toner according to claim 1 to 26, wherein the
toner is a full-color image forming tonér used for an image
forming apparatus, in which color-images formed on a latent
image carrier are sequentially transferred onto an intermediate
20  transferring member and then transferred onto a recording
medium in block to fix the color images and to form a full-color
image.
28. A developer for developing a latent electrostatic

image formed on a latent image carrier,
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devel oping unit are fornmed in a singled body and
detachably nounted to the main body of an inmage

WO 2p@romiHg appar at us, and wherein the toner isrihgrt@aeriie
according to any one 15 of claims I to 27. 30. An
i mage form ng apparatus conprising: a latent image
car r FaYeI€aRf | dur edevologeny yisa hattemcPmagepent developer
charging unit configured to uniformy charge a surface

wlobht bempatent theage draséd@rfdind0t @R BXpasi @ﬁclﬁl‘nﬁs 1to 27
configured to expose the charged surface of the

anldad £AticLemge carrier based on image data to forma
| atent electrostatic. inmage on the | atent inage

carrigr, devel opi n nit configured to devel op the
Iateﬁg é?@&??%@?§ﬁFg”%ﬁﬁ@%p?%¥ﬁgH”%n the surface of
the latent inmage 135 WD 2006/014019 PCT/JP20051014709

5 carrfdatent ommss shblieri mage by supplying a toner to
the latent electrostatic image, a transferring unit

confaglvedopongnamigf er the visible inmage on the
surface of the latent inmage carrier to a recording 5

medi %‘Her@m hd 'léf;{lzgt Qﬂiaecgﬂfﬂﬂﬂr ed & V\% retaci]etot RALLY a

VISIb |nage on t reco erein

er is th oper accordi ng to any _one of clains 1
Mt%l 2¥RAES- 3 Aﬂe‘f‘#ﬁﬁéngo]"ﬁfﬁdsnﬁ?HQ@‘@@ﬁpﬂPsdﬁ@elop the

chargi ng a surface of a latent image carrier
latgmitf etadiyostatic image formed on the surface of the latent

16 image carrier into a visible image by supplying a toner to the
latent electrostatic image, and the latent image carrier and the
developing unit are formed‘ in a singled body and detachably
mounted to the main body of an image forming apparatus, and

wherein the toner is the toner according to any one

15 of claims 1 to 27.

30. An image forming apparatus comprising:

a latent inmiage carrier configured to‘ carry a latent image,

a charging unif configured to uniformly charge a surface
of the latent image carrier,

20 an exposing unit configured to expose the charged surface
of the latent image carrier based on image data to form a latent
electrostatic image on the latent image carrier,

a developing unit configured to develop the latent

electrostatic image formed on the surface of the latent image
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exposi ng the charged surface of the |latent inmage
carrier based on inage data to forma | atent
WO 8P st ati c i mage on the |atent image cartGBIB0ER14709
devel oping the latent electrostatic inmage formed on
the surface of the.latent inage carrier into a
CARKIGE P o ﬁagéswe Huppreybrigs uppéners oo tomer| te dite latent
el ectrostatic i mage, transferring the visible inmage on
elecheostaihademadet he latent image carrier to a
recordi ng nmedium and 20 fixing the visible imge on

the geeps g TR YWt %ﬁ@ﬁg@xé&]ems OE%néﬁz hg,d OP&hible

according to any one [ai ns .

image on the surface of the latent image carrier to a recording
5 medium, and
a fixing unit configured o fix the visible image on the
recording medium,
wherein the toner is the toner according to any one
of claims 1 to 27.
10 31. An image forming method comprising:
charging a surface of a latent image carrier uniformly,
exposing the charged surface of the latent image carrier
based on 1mage data to form a latent electrostatic image on the
latent image carrier,

15 developing the latent electrostatic image formed on the
surface of the latent i1mage carrier into a visible image by
supplying a toner to the latent electrostatié image,

transferring the visible image on the surface of the latent
image carrier to a recording medium, and

20 fixing the visible image on the recording medium,

wherein the toner is the toner according to any one

of claims 1 to 27.
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