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DESCRI PTI ON TONER, AND DEVELOPER, DEVELOPI NG
APPARATUS, PROCESS CARTRI DGE, | MAGE FORM NG APPARATUS

wORDGIIRGE FORM NG METHOD Techni cal Field The pCeEgemns/024210

invention relates to a toner used for inmage formation
by an el ectrostatic copying process such as copyi ng
machi ne, facsimile and PESGCRIPTHINwel | as a devel oper
conprising the toner, a devel opi ng apparatus,. a

PrPOBIER CANIDY DEJ»@EL@JPEHHDEVDEGIPIN@LAE&P@RA'SW PROCESS
i mge form ng method using the developer Background

fe hmﬁé
g%%gﬁgnggco%gggsesA a :ﬁ@gglng process arglng Ibﬂ}
el ectric discharge the sukhgﬁgggb a photoconductor
which is an i mage bearing ; an exposi ng process
of formng a |atent electrostatic imge by exposing
t he charged phot oconductor surface; a devel opi ng
process of devel oping a toner inage by supplying a
tTevhmicad Kikkl | at ent el ectrostatic i mage fornmed on the
phot oconductor surface; a transferring process of

t r ansf eTlid pgesehe ihoaerion Felgeetv hitenphated dodines gy formation
surface onto the surface of a transferring nmenber; a

fBJ?(i ngelerc 1c°fc01fr)]§71)f1'gnﬂr6ca% QPR ad 1n%nmtalaﬁme facsimile

aceo e transferfing member; and a cl eani ng

pr 0 ess tgr:bésgﬁo% ne;rg‘i‘be \;e? &b dd I‘l?ﬂl%@ﬁe StHfl&aCae dBFeloping

I a ter t
process Recent |y, ociation with the broad
gL Of Brocst GPTPRAge RBr HABS ﬁ%&su%@aﬁrﬁ gnd an
the el ectrographic process and easily
image forming method using the developer.

Background Art

An image forming method by electrographic process generally
comprises: a charging process of charging by electric discharge the
surface of a photoconductor which is an image bearing member; an
exposing process of forming a latent electrostatic image by exposing the
charged photoconductor surface; a developing process of developing a
toner image by supplying a toner to the latent electr'ostatic image formed
on the photoconductor surface; a transferring process of transferring the
toner image on the photoconductor surface onto the surface of a
transferring member; a fixing process of fixing the toner image ori the
surface of the transferring member; and a cleaning process of removing
the toner left on the sur'face of the image bearing member after the

transferring process.
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avai l abl e digitized images, it is desired to nmake an
image to be printed with higher definition. Wile

woizglsarsszesol uti on and gradati on of inmages ar ePOEUPIINS/024210

exam ned, regarding the inprovenent of a toner which
visualizes a_latent inmage, it has been studied tq )

f ur t herReepspheria asseciabiaswithdhedoad prapagaiion ef golor image
size in order to forman imge with high definition.
Staroenghepparatssgsr odiingd thy pldctergraphiy netdeess hade easily
limted properties thereof, polynerized toners

PEogilald digitizsli5RaRss,an ip deyiTeli ttati0e fEihede ®be printed
enmul sification polynerization nethod and a di spersion

pgvlr1 ti clgé:geq. a(;l rgg)ééi ng the élgf?{e(??@%g’:ﬁz‘{éﬁ‘g%éhgg?ﬁﬁ of images
enpl qyed. A toner w. th hi.gh hericity is.easily .
SR el xRt d. wb Pl PRy Gt dvgmight °8F' 4 Vtoner which
el ectrostatjc devel opment nef hod, and a tqner inmage. is
cViveligesigy fsa&dnéa&ﬁng}t&w@ e steier; fpo Suxsher guighgre the
the latent electrostatic image on the photoconductor.
Thaner caret reduesashe paaticknsgiad memmtrytoa%@mj anfignage with high
and the reproducibility a thin Iine becones hi gh when
adéfhieivn. | N8geceofthé | tomedotprodace® phpdpdeerizing methods have
addition, since the toner has high particul ate ‘

flignedd bidpertiés therédfs psRMHzal (6268 HBHuesRby a suspension

hesi ve strength anong the toner particles or between

ad

t he ' d .phot: ',

THE bR R, W mad, ARCehRRARSAT MG bntion mefhad and a
hi,gh transfer ability since.the tqgner.is easi.l .
AARRERERP RO AP TMAHIAY TROo e SARADIP off: ensRiy iR dibe particles
transfer is easily performed faithfully along the
eﬂ@éﬁed@cmgrtb@nﬁrmgwae appheing emphevedoner with hi gh
degree of sphericity has a smallersurface area

conpar el tbneawitindngh ephetioitgris ofasilyeaffeuted byr ¢lectréc lines of
di aneter. This nmeans that the surface avail able for .
ffored iiANah ehlataRtMc development method, and a toner image is

closely developed along the electric lines of force of the latent
electrostatic image on the photoconductor. The toner is easily arranged
densely and uniformly, and the reproducibility a thin line becomes high
when a latent image of fine dots is reproduced. In addition, since the
toner has high particulate flowability due to its smooth surface and sm‘all
adhesive strength among the toner particles or between the toner
particles and the photoconductor; Therefore, the electrostatic
transferring method has high transfer ability since the toner is easily
affected by the electric lines of force, and the transfer is ieasily performed
faithfully along the electric lines of force.

However, the toner with high degree of sphericity has a smaller
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contact with a frictional charging nenber such as a
magnetic carrier and devel oper regul ati on nenber is

wemnaielo7s38khen the toner is spherical, it easilyPeriuBmes/024210

on the surface of the above frictional charging

menber. Thus, the chargi ng speed and the charging )

| BWRCe raepo fPIPRERE figr 80 ABIPhREA tonesr ohitheasamet particle
of a chargI(‘e controller is required on the surface of

t femefieer Thigdneannshat/the herfagalaveilableefardirational charge by
particle dianmeter is for enhancing the reproducibility
otortatt wetldatfrictioaahohi£rgihg nidhbbi SiléH a€ RamaenbrieREftidr and
is reduced. Thus, it is a critical issue to

- s&m&%g@%&m@ﬁt bl shang evniéap_%ﬁ% ytpﬁg?\igls%ﬁie?igal, it

pr oper and transfer property. Regardin

S oner.an et r having .a.small ,particle

dr a t%rﬁ%ie%/agr}?ggg %Pg%%es é)?gt%[eoaggﬁ %ﬁlf:t]f’ﬂgi (Chgpgiies member.
have been._made. Sha Factors SE-1 and SF-2 are often
U?EBS’ € ﬂ{ﬂrsm%ﬁge@:ﬁ@géw AEgingdeved fae lewa peherefare, more
shape factor SF-1 is an indicator that represents the
deymea cortain @vaperisofy chargeenmtpeller is| reguaredl GFthe isurface of
an indicator that represents the degree of

cmviexeconcave of a toner particle. For exanple,
Patent Literatures 1 to 3 attenpt to control the shape

of the AdditidHa8, bthed@hhaldg thRe thAAY§Helcld N £ is for
factors SF-1 and/or SF 2 in order to sinultaneously

SaiHat{cing Phe Cfgﬁlttcgﬁlcg[?iﬁgf OE X SE UL QR NGRS nee%ti%/tii]o%al charge

transfter” prope eani ng property ev

spherical toner ,a a toner havi sma| | particle )
BEHE s fsflEha” i HPET B Aot shnulthReregy satisty

whi ch defines the range of the shape factor of toner

pAecharae paepewty: developingprapertyrand wranstoramoperin ed

by the following fornula - Surface area ratio = p
xD50p XRegarding the spherical toner and the tomer having a small

particle diameter, various proposals to control their shapes have been
made. Shape Factors SF-1 and SF-2 are often used as indicators
representing the toner shape. The shape factor SF-1 is an indicator that
represents the degree of roundness of a toner particle, and SF-2 is an
indicator that represents the degree of convexoconcave of a toner particle.
For example, Patent Literatures 1 to 3 attempt to control the shape -of
the particles by defining the ranges of the shape factors SF-1 and/or SF-2
in order to simultaneously satisfy the charge property, developing
property, transfer property, or cleaning property even with a spherical
toner and a toner having small particle diameter. |

Patent Literature 4 describes a technology which defines the

range of the shape factor of toner particles as well as a surface area ratio
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where p is a specific gravity (g/cnB) of the toner
particles, D50p is a nunber average particle dianeter

wOmpoeni7s3le toner particles, and S is BET specPCraPr2005/024210

surface area (n2/g) of the toner particles. This
surface area ratio is a different neasure that
r%‘?ﬂr§§%‘h‘i‘3§1hm&h%@éﬁo@‘@ngffo%ﬁﬁxoconcave of the toner
particle fromthe foregoi ng shape factor. Wen the

val ue obutfaee sued satzo ar @xDiHlpi %0 Sexceeds a gi ven range,
t he degree of convexoconcave on the surface of the

t @here QAN i lspedific oewilya(@emdTbE $hal tones PartedterNabp is a
additive added externally with tinme to the toner

PR bdtekeSvdra sr}sa%cr@ D& ef&P (RS %fnﬂlep%ﬁéropgfﬂéleé hgnd S is

toner partic es and td%us I't becones inposs

operty..and the transfer property
Bl b SRl AR PLRRE bY Rl el B bR o1 PR
the to surface is defined an atomc faqrc
m cr osgﬁi’é syufaee Area Ao Heg r‘ﬁéer&ﬂtdﬁﬁ%%%@c@}?édiﬁmfi*ﬁ@ms the
Patent Literature 5, i.e., the degree of surface
rdegyeA cf scomReyoconsave of the tones pamtaledfroey ithe iforegoingRahape

(RSM and the nunber of projective portions having

diakfat eWdemwthevaliat b thobkurficamros rawiccexdeedBat given range,
sufficient for a cleaning systemwth higher ‘

OiHeadd drieb Yof 20HvEtRBhEd ¥ on |the %?fa@@ oF tRE thhéd pgf’c’iﬁe becomes
enhanced cl eani ng property, further increasing t

dllgggge'l(?ﬁ% %ﬂg @bc&]t%%gl égdﬁﬂz% J(Pdéﬁregé?ﬁgltl% %gﬁ %1me to the

ni ng rasi on an ence 1 nmprove

stability. i r|nt|n t nme. The iech

cHoBer msiticlds Bnpier 1 ther denreaSipe retone gowr gyprticles,
having a frne conyexoconcave on the toner surface for

tand Bhne ék begrmenimpesaible tp manigin idetcharepargperty and the
property, devel opi ng property andtransfer property.
Hoassfer propertyraveg al langgieajel piitimerty (1 ar ge

convexoconcave) of the toner as a whole is not
suf fi cilenPatdrtCEitétat@re 5, the toner surface is defined by an atomic
force microscope. However, the degree of convexoconcave in Patent
Literature 5, ie., the degree of surface roughness (Ra), the degree of
standard deviation of Ra (RSM) and the number of projective portions
having difference of elevation of 20 nm or more, is not sufficient for a
cleaning system with higher durability and stability. It was desired tlrat
more enhanced cleaning property, by further increasing the degree of
‘convexoconcave in the toner shape reduced cleaning blade abrasion and
hence improved the image stability in printing with time.

The technology described in Patent Literature 5i is characterized

by having a fine convexoconcave on the toner surface for the purpose of

particularly improving the charge property, developing property and

4



particles such as organosilica are not suitably used

for changing the shape. Therefore, it was absolutely
wonsosforssient for sol ving a probl em of an st abpCTip200$/024210

the cl eaning over tinme. As described above, despite

many attenpts to enhance the charge property,

dénasdpn npromesper t yHowesiesf dhepitpeniar oshageeapriopgrty (large

property by controlling the shapes of the toner

pasnvedoesncave) oo thbatoney ssfd iwhelet iy st baffdémy ¥ince fine

performance and the rel ated technol ogy have not yet

bpastideqvisiad daesasRstida hie @itt §IPABIyORkYd "BY Cclinging the
rough view of the surface shape of the“toner particle,

aBfapOnerrekdd MO%as Dsbfely S%Eﬁﬁgéﬁ 51 @Bﬁzﬁlgéc roblem of

concavoconvex ?or S|n31taneo sl'y sarrstying rge

properiy, devel opin roperty, transfer property and
> cﬁﬁfﬁ?ﬁﬁi@t‘gﬁg?i %f"%lgﬁv% 1€-patent Literature 1

Japanese Patent Application Laid-Open (JP-A) No.
H0O- 17988 fiesgtibed 3bpYerdaspite Banp aktewpts formhangsthe charge
Patent Literature 3 JP-A No. H1-327197 Patent
Lbtaeaty rdeveloing puope G0 trdristdl pRagearty dri ¢dleaning prdperty by
JP- A No. 2004-246344 Disclosure of Invention The
peaseolliid ves ishapedoffEhatioRe P padiiflgs Aationer HARAR iffitiently

si mul taneously satisfying a charge property, a '

d ' :
SY8LBRIAY E%L?Piﬁnﬁﬁee Al A r8fatld 99&%1%%10@%%&3&?&1% not yet been

»
cl eani ng 5t y over time even in

10 TRENGAGH Behd aBMRel RS oBUPAVE cofiih SR the Hrface

surface,qQf toner basg particles, as well as a . .
dekancopthe tones narbgiengrd el hem Spamsihe microscopic state
cartridge, an inmage form ng apparatus and an irrage'. »
f ol reongaveconyex ufirn gimnttageouslypeatisfying the charge property,

developing property, transfer property and cleaning stability with time.

Patent Literature 1 Japanese Patent Application Laid-Open

15 (JP-A) No. H09-179331

Patent Literature 2 JP-A No. H10-142835
Patent Literature 3 JP-A No. H11-327197
Patent Literature 4 JP-A No. 2001-51444

Patent Literature 5 JP-A No. 2004-246344

20
Disclosure of Invention
The present invention aims at providing a toner capable of
simultaneously satisfying a charge property, a develoiping‘ property, a
transfer property and a cieam'ng stability over time even in the spherical
25 shape or with a small particle diameter byA controlling the degree of the
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The toner of the present invention conprises toner
base particles conprising a binder resin and a

woabmrasis4 wherein the toner base particles haBC@IP2005/024210
surface roughness (Ra) of 18 nmto 50 run and a
standard deviation (RVS) of the surface roughness of
OngcrpscopicFodcavnconmex wa freesadace nf tontardpasetparticles, as well
followi ng are preferable: an aspect where the.surface
r a8 ghiesslopBE,) a afevelwihgn@rpdrases, parpioetes chgtriigeN i ¢mage
200 n m > an aspect where inorganic particul ates are

CRIFnANnBeh PRt Eeak HBnt RRELe fé@ﬁﬁn? 3héiHdJdessiAB tAe Fd%%lopef.
where an average circularity of tThe toner base

hver ago parpigi & it iR M Fhutffles BpihHSF particles

particles 1$.2,.0 nrmto 6.0 and a ratio (Dv/Dn)
tF@PBB‘ISn}%ai%Wl% @Hg]%}lﬂﬁ’cl e dianmeter (Dn) is

1.00 to 1.40 an aspect where a ratio Ra (nm/Dv (nm)

of the whereindhediogiendmse(Raticles has aveiuiaee soughupss (Ra) of
particle dianeter (Dv) is 0.3 to 17.0 lan aspect where

a18 mapeo GOafrhiariden stHid 2rdodetiation (RMShabthepantfaed maughness
is 100 to 140 and a ratio (Ra/SF-2) of the surface

r o9 BNEesto(d@hn O the shape coefficient SF 2 is 0.008
to 0.500; an aspect where the toner is obtained by

05,0, L0 SR AT IOGIa TS sspc

the surface

R MR R L

particles; an aspect where a dissolution or a . o

020 @Y ¥m aspesihy BAra 1nesganiRaiculptesoRts faitagned inside the
I norganic particul ates has been dissol ved or dispersed

i tonemrdragarpartictdsy emt aspead vamre e dveragmciaqulaouy of the toner
medi um fol | owed by renoving the organic solvent; an
abpecpamideeid 093 NEI00; andipach @thdyy Hivela@hy htgradfe particle

di spersing a toner material conprising a pol yester
diameter (Dv) of the toner base particles is 2.0 um to 6.0 pm and a ratio
(Dv/Dn) thereof to a number average particle diameter (Dn) is 1.00 to
1.40; an aspect where a ratio Ra (nm)/Dv (um) of the surface roughness
(Ra) to the volume average particle diameter (Dv) is 0.3 to 17.0; an aspect
where a shape coefficient SF-2 of the toner base particles is 100 to 140
and a ratio (Ra/SF-2) of the surface roughness (Ra) to the shépe
coefficient SF-2 is 0.008 to 0.500; an aspect where the toner is obtained
by being granulated in a liquid medium; an aspect where the surface of
fhe toner base particles has a different resin from the binder resi;i; an
aspect where a releasing agent is contained in the tonér base particles;

an aspect where a dissolution or a dispersion in which a toner material

comprising inorganic particulates has been dissolved or dispersed in an

6



prepol yner having a functional group conprising a
nitrogen atom a polyester resin, a colorant and a

woebwsasszg agent in an organi c sol vent, subseqeemtPz005/024210
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di spersing a dissolution or a dispersion in an aqueous
medi um and_performng at |east either one of a

c ro88amich Isoig e it t gromudatedh 1axtaahsiprwougamedinm afedlowed by
the |ike. The devel oper of the present invention

coapovies thherghoiesdoeaet; af ashectpwhsmnthé nureat ioobtained by
The devel oper of the present invention preferably has
aigsede dr alishefsifneaCasnoneniate8yP|! @8priding a polyester
t woconmponent devel oper. In the devel opi hg appar at us of

: fj Felﬁ’(ﬂ? hﬁ@YIFégidégltﬁhcﬁ&Fﬂdgié(giﬁ ﬁgﬁlgg'%gg’rggﬁi%en atom, a

I'vefed by a
alternating.electric field is . applied at a position
oppbiRfe Pehifh & ddlbtme Frd e B8 Pineq st Bspgaic solvent,
|atent electrgostatic i e is devel oped on the latent
| FHBEP PR JIARHSENS & KissplBtiendey & epepersion HE an aqueous
devel oper of the present invention. The process
c anedingy endf petfermings ehledstveatheroome ofrprarseslimkingt waction or
i mage bearing nenber and a devel oping unit where the
| ahandtensiontcastion] and thgtikeor med on the latent image
beari ng nmenber is devel oped using the devel oper of the

pr esent ThavEVelsibridf theRegeN! SIRInGioch BRI risdS thdB86ve toner

form ng apparatus of the present invention conprises,

[ ir ' a e i e bearing nenper .
Bt R b SP S0VIRbn,  bB8FOb G e TR fvention
latent el ectrostatic i e.iL.s formed on the | atent

| PTa Sl G BB et (oH GH B A CURPPTGRE devalgber or two-
| atent electrostatic inmage is devel oped using the
devapepent develgpenr esent

| mage

In the developing apparatus of the present invention, the
developer is borne and delivered by a latent image bearing member, an
alternating electric field is applied at a position opposite to the latent
image bearing member, and a latent electrostatic image is developed on
the latent image bearing member; the above developer is the developer of
the present invention.

The process cartridge of the present invention comprises a latent
image bearing member and a developing unit where the latent
electrostatic image formed on the latent }image bearing member is
developed using the developer of the present invention to form a visible
image.

The image forminé apparatus of the present invention comprises,

in a first embodiment, a latent image bearing member, a latent

7



invention to forma visible inage, a transferring unit
where the visible image is transferred onto a

woeowrodsszg medi um and a fixing unit where a tPangPm0n5/024210
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-t iRRsftesd tO %Al 4 v‘i‘élﬁfeeirnta

i mge transferred onto the recording nediumis fixed.

The i mage form ng apparatus of the present_invention ‘
c@mx@g@‘,‘qw iimages dyanage rpddvhate, a datentepleciupstptic image is
beari ng menber, a |latent electrostatic image form ng
ufiormevhendha lntererimadedotarong atémbermgdeviedopimenetitomhere the
the latent image bearing nmenber, a devel oping unit

wWigletrt ellerttatatit iglagetis devaldpedi ﬁ@iﬁ? the ddo¥RIpeP A the preéent
usi ng the developer to forma visible i mage, a

?%e,v St.ggﬁﬁe.iﬂﬁg gniif' where 1r:]I|1et visible

A
g nedl um and I XIng u

transferred onto a recor
.onto the.recordin

where a transfer i e transferre

mideEi S Taed, Y BotAe RO B SR g hore
devel gpi ng apparatus of the present inventiaon._ The

i ﬁ!ﬁg}@?&owﬁwggw aegpn%éh%r%@éa%ngw Hungs fixed.
conprises a latent electrostatic inmage form ng process
wher e aThatimgecforming apparatusnefhe presemntrowemiicn comprises,
| at ent i mage beari ng nenber, a devel opi ng process

wier® deeontlatmibiodéthent,r asla@tent immage heirtey aheptér, a latent
usi ng the devel oper of the present invention to forma

VeRichlo8tdti®Afhagd TdralakehhitNdHR O CLI5teMICE1BctBStatic image is
visible image i's transferred onto a recordi ng nmedi um

B 00 OSSR 538 BB, MR s er o

1
tran ecor ramis rirxed.

S RAAE RGP ol R ASA W o

present, invention. Fig. 2 is a schematic_ diagram
shsiplagmage, axrpsistersmeaunitnwers sheivigiblepange is tegnsferred
the present invention. -
onto a recording medium and a fixing unit where a transfer image
transferred onto the recording medium is fixed; the developing unit is the
foregoing developing apparatus of the present invention.

The image forming method of the present invention comprises a
latent electrostatic image forming process where a latent electrostatic
1mage is formed on a latent image bearing member, a developing process
where the latent electrostatic image is developed using the developer of
the present invention to form a visible image, a transferring process
where the visible image is transferred onto a recording medium, and a

fixing process where a transfer image transferred onto the recording

medium is fixed.

Brief Description of Drawings
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Fig. 3 is a schematic di agram show ng anot her exanpl e
of an inmage form ng apparatus of the present

wonerrssm. Fig. 4 is a schematic di agram showpQg/Jpwes/024210

exanpl e of a tandemtype image form ng apparatus of

the present invention. Fig. 5is_a partially enlarged

vi ew of Fiiggl iq a suhgma#i¢ diagnsin ghawisg omergrammple of a process
rel ati onship of a surface roughness (Ra) with .a

startdadgd afcthiegiresent( MviBntiom.t oners of the present

i nvention and conventional toners. Fig. 7 is a view

show ngFefes ex anRihR n®{ti@ diaEdnP RR6 VUL B RheUxAnpRNE an iﬁlage
base particle in the toner of the present invention.

Fk&mﬁlgé%?ﬁar\éitﬁ%lvog to'%%egggane of a surface .

concav ex o ase particle in the toner of

the present, i.nventjon by 3D-SEM Fig. 9 is Vi ew

Show ngThed darapchSthat Angath,bading anater’ Gmple,of an
base particle in the tgner of the present invention by
spnagsiomming apeiyeans ofthe preseps 1pvesdiorct i on of

graphs show ng one exanple of quantitative results of

anal yzi Rig.thés poachhnedsc diagraneshdwinee pre texangsleiaf & bendem
toner of the present invention. Fig. 11 is a schematic

diyagy afingh Govniiggapparatuestiiy gre@bnfinvdmgsn.f or m ng
apparatus of the present invention.Best Mdes for

Carryi ”Fi@ﬂista{‘ﬁait@éa?f%hpa&g(ﬁ%@vfrbggg% joner of the

present 1 nhvention conprises toner particles
ComDr ! SR AT A a8 il U Bt
roughness (Ra) with a standard deviation (RMS) in toners of the present
invention and conventional toners.
Fig. 7 is a view showing one exami)le of an SEM photograph of a
toner base particle in the toner of the present invention.
Fig. 8 is a view showing one example of a surface concavoconvex
of a toner base particle in the toner of the present invention by 3D-SEM.
Fig. 9 is a view showing one example a surface concavoconvex of a
toner base particie in the toner of the present invention by 3D-SEM as a
topogram. |
Fig. 10 is a collection of graphs showing one example of
quantitative results of analyzing the roughness of toner base particles in
the toner of the present invention.

Fig. 11 is a schematic diagram showing another example of an

image forming apparatus of the present invention.
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At oner base particles has a surface roughness (Ra) of
18 nmto 50 nmand a standard deviation (RVM5) of the

weuodeacss3n oughness of 0.5 nmto 9.9 nm the supCagr2005/024210

roughness Ra is |large, and the standard devi ati on RVS
of the surface roughness is smal|l (convexo-concave
cBesteModes fior CarryinsiChatethehbnveation base particl es of
conventional toners obtai ned by suspension
p@oye®eY i zati on and di ssol uti on suspension are
spherical and thus have al nost no convexoconcave.

Ther ef oT'Re t5Rer &f HROPFRLANE HBESANBSNPrRVE thiieSPREd plFticles
| arge) and is out of the above range. Conventi onal

e . [ g t) aye s

DBl BhAIDRRAE LAN 4 PORRRbRKR AR ol B fifiins other
are mpdified in,shape. Furthernore, conventional

t OYREP le%?ﬁﬁﬁgad%(g pul veri zati on has | arge Ra and

| arge RV5, which are_also out of this range

. gﬂgface '
char actAitprey kasegrarticles baep ssufacepavghapes (Rafpffs nm to 50

anal yzed, for exanple, using an atomic force
nr st aptandiN deHatene(RMS) pf thesarfaop renglenassiofitlob am to
concave portion of the concavoconvex when the shape

hapi Afh; | AeISrfsty tEEEhEERCRYOROIAYEY hid hasstagdard alkGiation
t hus the concavoconvex can not be correctly neasured '

'31%_ I[\{/IP%}%? S&facel RAL 8is sn 41 (BHEELS- @&%@&g‘dﬁﬁs &hort).

D-scanni ng el ectron m croscope,
em ssion_el ectron beamthree, di mensional r hnes .
anal yzeryceaadprer Azt pasBlen d ohvRblipnab Iads thtained by
nmeasurepent principle is sonetines different dependi.n
otPSPRRSToAC PAIIRY A ARG, Hisolubion FUSDCBRI AEE SP .erlcagl and
ERA- 8900FE, nmanufactured by Elionix Co., Ltd., equhﬁs )
riius hee admosbmo, cansepncenaavel eChernfoxtetRetismedusadh (region.
different placenent, and it quantitatively detects the -
avhord BMSedondanil elredbrgs) sirghaks ouli off €hé eabdee range.
det ector and
Conventional emulsification aggregation toners have small Ra and large
RMS, which are out of this range even if they are modified in shape.
Furthermore, conventional toners obtained by pulverization has large Ra
and large RMS, which are also out of this range.

Surface characteristics of the toner base particles can be analyzed,
for example, using an atomic force microscope (AFM). However, a probe
top enters into a concave portion of the concavoconvex when the shape
having larger surface concavoconvex is measured,, and thus the
concavoconvex can not be correctly measured in some cases. Therefore, it
is preferable to use a 3D-SEM (3D-scanning electron microscope, field

emission electron beam three dimensional roughness analyzer) capable of

measuring without contact.

10



20

cal cul ates the angle of gradient for X-Y of a sanple.

At hr ee di nensi onal shape can be neasured with this
wappmwrasiss Wt hout severe damage to the sanpl ePOBORP2SE024210

the shape is evaluated using secondary electron. In

addition, a horizontal direction can be neasured with

hi gh resémneﬁawemqmtmn@pé%éﬁt sapgisaesediferent depending on

surface characteristics of the toner base part.icles

wenanufesctmedgby coepeationg, t hentlondor paekamipde,s urlERAe8900FE,

havi ng 4 mm square. The surface roughness Ra is

d e Arivefh cbiyred bf}irEﬁoﬂﬂxﬂGGSl Dt eﬁ‘dﬁi’saﬁﬁllh%%lhé‘ﬁ%’ulf erecéhdary
center plane (1.e., the plane whi ch di vides the

: 0
‘;?Mane@aﬁ%’f%"f@%%‘g#&' R okl %f%%‘ﬁ &u?gltcﬁnﬁ‘rl‘v@%f%tects
s,the Z
5 (B emnpit of shedh i, derin & En oV l%ﬁgaenhﬁﬁ%ﬁeﬁem and
dat d. N en e nunber of the data )
s bt DU V-
roughness is the standard deviation of Z values of all

dahape sant be andasured epitds thiseapparatte Withowiisevere damage to
formula I'l: RVS Fornula |lwhere Zave represents the

mélan safnpdé bedausd tes shdpe ieprahpitbd ushee dedtldigydlectron. In
each data point, and N represents the nurrber of the '

dafaitisy, ot Eonﬂ?ﬁt?ﬂ iR n QHODE &S shRad vdl %11'1 Q@Q}&Qﬁon In

an average |ength of the hi ghest 5 p0|nts

10 rgl?e :pl}nce lio@n%%h{]t ?hé s?]g}'a%%t Ehar c erl %segf +Rb t%%%r base

particles were defined by measuring the toner particle surfacg having 4
pm square.

The surface roughness Ra is deﬁned by a three dimensional
average roughness for a center plane (i.e., the plane which divides the
15 concavo-convex volume equally in above and below this plane) and is

represented by the following formula I:

N
iji_zm,
R=2 Formula I
N
where Zcp represents the Z value of the center plane, Zi fepresents the Z
~ value in each data point, and N represents the number of the data points.

The standard deviation RMS of the surface roughness is the

standard deviation of Z values of all data points and is represented by

the following formula II:
N
Z (Z1 - Z:me )2
RMS =12 N ~ Formula IT
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The surface roughness (Ra) is an average surface

roughness and is identical when the volunes of the
woanwavsssonvex made by the center plane and thecsurioase24210

shape are equal even whether the particles have a

rough goncavoconvex or a fine ncavocaqnvex.

VEBAGR CAYS TepkesoRi the meameotal LA gl aor TEPFRIP IR Z value

beconmes_| arge when the fine concavoconvex is dom nant.

Tefieach: dataspaintiant Nexdraesentsdha nuapbes efithe daighpasnts.

and fineness of the concavoconvex. Regarding the toner.

of the Phesenfacé rveghness, (Rd)ds dofihaddy a0ugbrgsslenBeh of the
of the toner base particles is 18 nmto 50 nm and

WRigheBt & ARty ficnNpeiks 3hd The WRAedtNS PUHt2CHom bottoms

roughness is less than 18 nm the concavo-convex size

1L REdTHF ERGE T ?élgb%(;]%ggﬁﬁi- base particle is

excessively sma ng ability is reduced. ,

Abl ade arin roperty afjter.long use (after printing
sever alrf‘\ﬁ% ﬁHF%ﬁgtrﬂﬁgéﬁ%%F @@elssﬁ}l} %1"5?@%‘? §u’f:f§ﬁ‘f FPE&%%"(FS and
by the reduction of the fine cleaning ability, is
rgdderticalhem the melumesptthecencayocgnvex peade by the center
factional charging state is reduced, the charge

mdafeorarshtlee sudface ahapeaire equehevent wheghet ¢hpeaaticles have a
and high humdity or at | ow tenperature and | ow

hieighi éohdasob@tiesest aWine Rohsavdebnisel aviahwhildheke thBue of
surface roughness (Ra) exceeds 50 nm the

GRRC agﬁﬁm&eXd&ié%non(Rgfsr)zglls%gg%ﬁgfe 1%{%@8\{}% ;’@% fine

particles are large, whic

t S | .as_theywcharge propertyand.the

(PR eAPAPyBE M omiBRnk” HIANGHHE BAARE YBRAHON cany pegpesent
reduced. Thaﬁtst andarg devi ation (RVS) of the surface
FOUghAEsS 2Bt fnemeps REFD QRCAYAFANIes is 0.5 nmto 9.9

nm and preferably 2 nmto 8 nm ‘n particular, the
concavdegmdeg cihe eoner v ef ythienmesent intvemtiome the surface
‘m croscopic cleaning ability involved in the cleaning
bbaghneea(Rayof the toner base particles is 18 nm to 50 nm, and more

preferably 18 nm to 30 nm. When the surface roughness is less than 18
nm, the concavo-convex size on the surface of the toner base particle is
excessively small, a cleaning ability is reduced. A blade wearing properfy
after long use (after printing several hundred thousand sheets), largely
contributed by the reduction of the fine cleaning ability, is reduced, Which
is not preferable. Also, since the frictional charging state is reduced, the
charge performance under an environmenf at high temperétme and high
humidity or at low temperature and low humidity is reduced, which is
not preferable. When the surface roughness (Ra) excieeds' 50 nm, the
concavo-convex sizes on the surface of the toner base particles are large,

which reduces the flowability of the toner as well as the charge property
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property is discussed. A cleaning effect can not be
sufficiently exerted when the cycle is excessively

woang®7s34smal | . By having a concavo-convex cyeCeJP1w05/024210

this range, a dameffect can be forned on the bl ade

wth geing capabl e of preventing toner tunble in the

chBakhA dransiae vignarsy-adba shagrress afdherimasgenistadgo reduced.
property. A trace anmount of the toner scraping through

i s reduthe, standaubeyiaon | RMEE of | théesurface ngughnssdof the
by thereof can be prevented. Wen the standard .

devteatbass ddid)esdb (. Hars 46 1998 ant, euEhpRSSraBlythemlo®em. In
is less than 0.5 nm the surface concavoconvex of the

Eg&‘fﬁmﬂﬁﬁe HRRI bt So- A chygfé: eRSivgly igrg#]i{ibantar%ghﬁn the

e favorable frictiona I ng by the act wt
t rJ.ctional chargi. nenber can pot he perf d. .
Pt cCRp B AR BEBG A R O AFehie B earine
cl eani .ahji.lity |s reduced, ich increases jn the
RBRFOAS Sigeustorbr 4@?%34}55& achrtanePrt Y. suifisi¢niysexerted
exceeds 9.9 nm the surface concavoconvex of the toner
bubenpghetayeleis dxeesmirelydlange or shalk.| Bydivingya oincaie-convex
toner is reduced, and a tunble prevention effect of

tdyeld omehis sangeuc ddnneffeet tan Wei fobmednseghierilafe with being
reduces the cleaning ability. The surface roughness

(E3abdé of el afitig baser ARELIC!HEShE SldRhEARNY ing
to 200 gw?@gndrnﬁe preferably 50 nmto %50 nwﬁ%@éu%sumng

LHe B0 FRAROERGRLRR. T I X. A COAGOS SbARhe: foer [Raping

surface roug an In whi'ch represe

t he peak. hei ght pf a,concavoconvex, after. noi se.

R ie Teflcad, aBa° ROSTedteptly th ghinden easie capsed by
concavoconvex is. The smaller Rz is, the smaller th

reqf ean henprevsadedexWhen Vhe stapdand ﬂégisatimﬁRMS% of the

nm the degree of 5 concavoconvex:is excessively
stvafface moughiness time thieebdadey wmbilésst whas Web| nm, the surface

concavoconvex of the toner base particles becomes excessively rough, and
the favorable frictional charging by the contact with the frictiohal
charging member can not be performed. Furthermore, the transfer
property as well as the fine cleaning ability is reduced, which increases
in the amount of the toner left upon transferring. When RMS exceeds
9.9 nm, the surface concavoconvex of the toner base particles ‘beconlles
dense, the flowability of the toner is reduced, and a tumble prevention
effect of the toner is reduced as well, which consequently reduces the
cleaning ability.

The surface roughness (Rz) of the toner bése ‘particles is
preferably 30 nm to ZOO.nm, and more preferably 50 nm to 150 nm in

terms of cleaning stability and charge stability. The surface roughness

13
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as the bl ade wearing property after printing several
hundred thousand sheets, which is not preferable. Rz
wexemadsssg 200 nm tends not only to inpair thePCODORI005/024210
charge stability but also to cause cracks in the
c?ﬁvex portj.ons, ich then easily causes_ the increase
of B s e Bgentar ghich vapresendsithe pask beight § aneaneameconvex
after long use for printing, which is not preferable.
Théter oneise ofejepidonr esBhe lamgent Ronis, stheordargdadhe degree of
particles having the above-nentioned surface :
cbat@avbervelki ds, alfHei tmiadledORe. pseftbeabh@illctatthe degree of
inorganic particulates are internally added to the
t edifavoddvekNal. 15kt (RONIONENCLHAPT SR hin  the degree of
particul ates not only enables the formation 6f tﬁe
c - [ h cavioconvex. of ..
R e P ey A o G RAR BB A, i o wen
S fective articularly en the toner oduced in
aaf)%?: Hade ypsping RGOBP R ATERY Brﬂrﬁtwgasweaaf ipclipd fhousand
for the follow ng reason, ol ymer_toner production
celts.sERIChy 1 negm&mabbﬁ% exesadlingi#f0enmhtendsnnt only to
general ly shrinks. Meanwhile, , hardness around the
i mopgarthe tfomerichalrge esabidity thanaled torcapae terack$in Wherconvex
the internally added inorganic particul ates are )
PG, wihitH ehat ehsily ¥atdest iR ifdAGRS MY Sdv A ERSedients
difference in the hardness fromthat at the portion
, " " h di nev i .
St OB, CuBRAAC UL ond i, By TbBRHEIET PN o ot
cavoconvexhaving a di npl e shape is fornmed on
?ﬁlge??rgag)ger’ surface. Regarding the enhancenent of the
flowability, the charge property and the environnental
char ge 1185!‘90 qryof &le PEesgpbAByemien s tengrebang pyrigelgs having
the inorganic particulates by conbi ning those of equal
dihedpbgwer mentiopneds surface characteristics, and it is more preferable

that inorganic particulates are internally added to the toner. Internal
addition of the inorganic particulates not only enables the formation of
the concavoconvex derived from the concavoconvex of the inorganic
particulates on the toner surface but also is effective, particularly when
the toner produced in a process comprising granulation in a liquid
medium, for the following reason. A polymer toner production compriées
a desolvation process, where the resin generally shrinks. Meanwhile, ,
hardness around the inorganic particulates is enhanced in particular
when the internally added inorganic particulates are present in the
vicinity of the surface, which causes a difference in th;a hardness from
that at the portion witho{lt organic particulates. Thus, a discrepancy in

the shrinking speed occurs, and consequently a deep concavoconvex
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Exanpl es of the inorganic particul ates includes
silica, organosilica sol, alum na, titanium oxide,

woaolems3it anat e, nagnesiumtitanate, cal ci um PCTAPEDE(24210

strontiumtitanate, zinc oxide, tin oxide, quartz

sand, clay, mca, wol|astonite, diatomaceous earth,
chaomeumsisnpleesshane jsfarmed @8, thedioasr surfacant i nony

trioxi de, magnesi um oxi de, zirconi um oxi de, barium

sul f at Regradingn the benhbucernahti ofn ter bidowmalmlity, | heorcharge
carbide and silicon nitride. By using any of them .

| pebpeirfiualndy the sAvERohRheaNichapgs thiepedlyesiti & preferable to
conbination, it is possible to enhance the shape, the

f i1 \" j . r

SPOBERALY Hd, (R FIGRELR RAREIAte Y cRIANR thBec of oqual or
p {ﬁei cle diameter of this inorganic particulate is

p é'?%tb‘fy?eg‘x 10 3 mmto 2 mm and nore preferably 5

x 10 3 to, 0.5 It is preferable that the .
speci fi %@P*%ceog?]e@ebyl%aﬁﬂ hawrbgulgiesp gelylasgg silica,
nm2/g. The percentage of this inorganic particulate to
bergasesilics solehlumihy, Gtomiugs toxide, obdgiumasidanated magnesium
particul ar preferably 0.01 %0 2.0 %y mass. It is
priefrettaplealdital tataramer ag@ntivmultatnbie, ofirchexideNetin oxide,
base particles is 0.93 to 1.00 in the light of

OpiAR fhd)i ARyl FRES, GHAlAdYnRBC A EfoRRcRNECLARM dRbomium
reproduci bility and favorabl e transfer property may be
oht-aj ned -wi t h_i- [reul.arity.. -The:tonper N9, :
s%éﬁé’aﬁgla avoe}Irlgg’e%E:5 ?C:ré?llﬁcllar%%ﬁ{eda i Itfll-gs (lled e{swnea&ﬁ1 %? he™ oxide,
surface of the.factional. charging negber such as

R il dAt o, Haruth SHRgak Al iRy Gpebonate,
of _chargi ng speed_and charging | evel. However, b%é{

helirewy carluds wrydaedicenaritiader iBY vsing anyf themeindigidually or
particle of the present invention, it is possible to

cloinaé Mmarghonepavticilases in comhindtiomtit an@osaiblr treenhance the
property

shape, the flowability, developing property and the charge property of the

toner base particles.

The primary particle diameter of ’this inorganic particulate is
preferably 5 x 108 pm to 2 pm, and more preferably 5 x 103 pm to 0.5 um.
It is preferable that the specific surface area by BET method is 20 m2/g to
500 m2/g. The percentage of this inorganic particulate to be used.is
preferably 0.01 % to 5 % by mass, and in particular preferably 0.01 % to
2.0 % by mass.

It is preferable that an average circularity of the. toner .base
particles is 0.93 to 1.00 in the light of oi)taining 1‘1igih image quality
because an excellent dqt i'eproducibﬂity and favorable transfer property

may be obtained with the above circularity. The toner having such a
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as wel|l as excellent devel oping property and transfer
property. \Wen the average circularity is |ess than

wO0208/07553¢. the shape of the toner is far fronmPCT/JP2005/024210

spherical, it is difficult to obtain a sufficient

t,ransfer property or a high.quality_imge wth no . .
P =¥t FERRGTY Barly Slides von dhenayriaghiofcthe frictional
points with nedi um having a_snooth surface such as
Fhersuthmeahar. sughsas magnetimeanridre andaifds |dasagbanyageous in
der Waals' force and image force than relatively :
dphasi echp@ing cdpeedsandecleirgigedevrle Eloweantr by eilaving the
the top of a prom nence, hence its adhesive force is
usthdeadl@@ictelitiRs df *ha tbASEDa B4 RIABRHIRAS PPesent invention,
particles and spherical particles are m xed, the

o e lias ol USE | o .
1P 2E PR BPLPES bbiiRCa 3PS Wit ek Ak (b I Soroperty
el ectrastati.c transferrin rocess, , The .remai ni n

5 ‘nevgéﬂ S C‘?)lgerfte‘i%‘(? %plpgrlgrpﬁ ‘érotéf L RSt RIPBEE T ng

proces and.  there are problens such _as a cl eaning

appar aﬁ’&éem ¢he ayieragy citcalanat 19 lessnidvany DS i.e. the shape of
(t ercentage of the toner used for the inmage formation)

ithe [toner Frigr dxaam spbericatuk és difficelt ta dbdaar aisafficivat iensfer
obt ai ned by optically detecting the particles and
dirvpelitp@riadkichi qealifyeieage with 16 duit.0Seehi ARopRAsPArticles
the circunference of a circle having the sane area as

HaReAh8h§ ehhOltt %fo%lqts whGf hldds@nl ¥avihBe BAHdbLE %ﬁrfa%e such as

nmeasured using a flow node particle Irmage analyzer

PL A- % r b siexCor atio nea
ot SsoE b X0 U G R KT ERGE VAR d R e e ana
solid i urihi es h?ve een previously renoved is :
prageq 1o%e 4hapsgeldavRly spRencat opaftirles gince charges are
surfactant is added, and about 0.1 g to 9.5 g of a
sopgndraiedpat heatan efl ai Bromiinehee; heltedits Adhestvenfoiremis also
in which the sanpl e has been dispersed is treated in
bargelrt r 8o cindias gensr owhere amorphous particles and spherical
particles are mixed, the spherical particles selectively move to cause
Image missing in a text section and a line section in an electrostatic
transferring process. The remaining toner must be removed for the
subsequent developing process, and there are problems such as a
cleaning apparatus is required and that a toner yield (percentage of the
toner used for the image formation) is low.

The average circularity of a toner is a value obtained by optically

detecting the particles and dividing the circumference of the projection
area by the circumference of a circle having the same area as the

projection area. Specifically, the particle is measured using a flow mode

particle image analyzer (FPIA-2000, manufactured by Sysmex
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apparatus for about 1 to 3 mnutes to nake the
concentration of the dispersion 3,000 to 10,000

woaodsiocsss/ nL, and the shape and the di stri but pomJef00s/024210

the toner are neasured. The toner preferably has a
ng"P aglvclxalg[aepartlcledarreter &Dv) of mmto 6.
t 18 & Bieshyesselt HO oy ﬁé%@ﬂa@%wam fr@pre Which
di aneter (Dv) to a nunber average particle dianeter
(sd srpurggsthave en praveowly remloyedtib @lacidunds a dispersant,

average particle diameter is 3.0 mmto 6.0 nm and

DO/10mTi $o 0. L of &. dufcfaSiash i addedy ahdsalaed.1anto el of a
resi stant storage stability, |owtenperature fixing

£ARpId Yo Hdnht@isusdd §§tﬁfr€1§é15 5&&8&3 Bspegiclsion 1ﬁnwhlch the

exceFIent | uster property of the image I's obtal ned

genepﬂfq% e}} elsa’ ﬁlal(ilgéérsﬁgl ggar ‘%/'dqgngﬁa;hgpl%@so%c dlspersmn

t oner he [ nta eous it I.,s obt ai ni n
RESTALTE 7 O oh tPedoPGTTGR teninaheghbg aRFRYraton of the
However, in contrast, it is disadvantageous in terns

oTispeision aR4H08 for oHBPO) aagticles/tdl, eamidhgthebi shape. and the

Wien the vol ume average particle diameter is bel ow the
rdistebufion o€ the tsentatementwrd, the toner is fused to
the surface of the magnetic carrier in a prol onged

stirrirthé forcRgrderabdphas adrahd! dverb@e r}ﬁ@ﬁ@% dlﬁﬁmter (Dw)
charge performance of the magnetic carrier wt

L0, 9%}3%6@0 &ﬁvs{lgpﬂ tib\ DB nf® ?Rgfx(fjpg fire C%%@S'ﬁamde

developer e toner opl ng
IIer S|on f thetoner t nb C
Pantop B Op LA Aledber M-3R et dodicter 3B Qeﬁi 00 to 1.40.
ese phe mena | argel y dependent on the content
g}bior? FBLY gf&ﬁ éﬂe Vavraaﬂveéﬁgeapartﬁﬂe dapmeden 158.0t i to 6.0 um,
partlcles with a particle dianeter of 3 nmor |ess
ek div/Do d100s tadal Dst Sutle aatibresyi bastexceHent heat resistant

storage stability, low-temperature fixing property and hot offset
resistance. Hspecially, an excellent luster property of the image is
obtained when used with a full-color copying machine.

In general, the smaller the particle diameter of the toner is, the
more advantageous it is for obtaining the iinage with high resolution and
high qualify. However, in contrast, it is disadvantageous in terms of ’ehe
transfer property and the cleanirig ability. When the volume average
particle diameter is below the range of the present invention, the toner is
fused fo the surface of the magnetic carrier in a prolonged etirring in the
developing apparatus to reduce the charge performance of the magnetic
carrier with a two-compc;nent developer. In the case of one-component

developer, filming of the toner to the developing roller and fusion of the
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magnetic carrier and the high-level charge stability.

Conversely, when the volune average particle dianeter
wofhodshes3ener i s above the range of the presenPCT/JP2005/024210

invention, it becones difficult to obtain agdi mage

wi th hi hresoutlonand h qual it In addition,

{ HEPRald d FeAbET eh i bladbotan g Kiming o dhe ciewer tend to

of ten becones | arge when the toner in the devel oper is

bacareced. When Dv/ Dn exceeds 1.40, a charge

di stribution beconmes wi de, and resolution is reduced,

whi ch i $hes¢ pheziopial are Thegalyed@@@deat o kBe dﬂoﬁ'ﬁ@iteﬁf fine
and particle size distribution of a toner can

@@ﬁﬂdfaﬁd gsi ggrﬁ@l&ﬂa&erthgo teht eﬁf khe % x]@ é% ev(n[th 2 gartlcle

[ tisi zer oth are manufact ur

> G u%”é# Sty 8‘%%@%?%”?@‘&% ﬁa%ﬁiiﬁ‘i{ {4 aflBetfato the

out ut a nunber djstr d a volunme distribution
ﬁ’é:t(iﬁré’tﬂ’rlf’;?‘l i“igg‘t eiVGI( %Wgeﬁ& ‘e Uni on of

SC| entists & Engineers) and with |1?C9801 personal

conput ego{lﬁ@fﬁ?i}a cvhendhey vplEmemysrage ipsnlicld diamebdrsof the

preferable that the ratio of the surface roughness

(Regertis dhuwevidieurengevef tigeppeasehit dheesliiamettehedods difficult to

i.e. Ra (nm/Dv (NM), is 0.3 to 10.0. V\hen the above

r gbtadn ish 11888 Wit HWgB rebfRiItiN8hdRASE lﬁﬁaddition the
easily slide on the surface of the fric onal argi ng

10 "BER&HoRA! el f‘c% %fax?ret(%oﬂlfﬁi/eo% qg}r Shidrs P??OC‘PSS tlarge when
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the particle oner "base pa

T er fore he ch operty is reduced, and the

n% Biﬂ"fé q%yef@%éll E} i%ét?ﬁﬁed Meanwhi | e, -when t he
above ratio ceeds 10.0, the tqgner base partlcles are
st rongl Mﬁ@@w exreeie 140.cei draee chslrihwgomdmsemes wide,

and_easily spent. since the degree of
and resolution is reduced, which is not preferable.

The average particle diameter and particle size distribution of a
toner can be measured using Coulter Counter TA-II or Coulter Multisizer
(both are manufactured by Coulter). In the present invention,
measurements were performed using Coulter Counter TA-II connected
with an interface that output a number distribution and a volume
distribution (manufactured by Tho Institute of Japanese Union of
Scientists & Engineers) and with PC9801 personal computer
(manufactured by NEC Corporation). )

It is also preferable that the ratio of the surface roughness (Ra) to
the volume average particle diameter (Dv), i.e. Ra (nm)/i)v (pm), is 0.3 to

10.0. When the above ratio is less than 0.3, the toner base particles

easily slide on the surface of the frictional charging member since the
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concavoconvex is large for the particle dianeter of
the toner base particle. Thus, the charge perfornmance

wootedsised. Preferably, the toner base parti cPes/Jhzo&024210

a shape coefficient SF-2 of 100 to 140 and the ratio
of the s rface roughness thereto, i
( HR§Y co %ﬁavec‘ﬁb‘gﬂ’% b 6“@58%0&‘5@ Qﬁai;elec@@mter @htthe toner

SF- 2 |nd| cat es the degree of concavoconvex of .the
gﬁ igde. a5 Theselere.n ther ghargel propettywis SEdaced and the
val ue obt ai ned by dividing the square of the

peleaping albiligngs halsPERJuetl. a Mbape/iahy, awhed te above ratio
projecting the toner to a two di nmensi onal pl ane by the

asere(AREAD, ahet bsheyhBdRg Y g i
SF- Zeg*Z xDFonﬁuI am ARE?A ﬁ@v\ﬁere 5ER¥ﬂreH%1})gg{elﬁtB%d ‘ﬁlth the

pﬁ«;dtm%alchafgaag fdmbBF aﬁapgagﬁga' BERY oHigt Pl cddibee of

the toner base pPartic ; nsif d ;
thearaoftesa i ne y
proj ec§| ng % grloT i §@%HF@ tSTtOE ¢ higner base particle.

pl ane, \Wen the value of SF-2 is 100, no
(rj,rgge sti’&rﬁ?’@rg%ﬁeﬁf@%ﬁ\‘ﬁéﬂs redusedsent in the toner
shape. The larger the value of SF-2 is, the nore the

concavddsiienakln thhdonendass Mapﬁcleedmm£a rsbape lcabffRient SF-2
The value of SF-2 can be cal cul ated by observing and ‘

se{Vi0ytd B0 mmgetheofatin of e dusfice a0agRh¥ss BRECHRcto, ic. Ra
toner particles by a scanning el ectron m croscope

(REn)BEMSHA BV trnehect ured by Hitachi, Ltd.) and by
anal yzing these images by an image anal yzer (LUSEX AP,

Ni reco t al e on

macr osgf)ifpélr %9 n%‘gé\%glog\?e%ﬁgf nﬁhcé’&?%ﬁg 2L8° B%F?maveconvex
R (()jngros zlgr?e Sa%rfs (c):v(:(‘rnr %J %nglfla IIT below. SF-2 is a value
obtained by dividing the square of the peripheral length (PERID of a

shape obtained by projecting the toner to a two dimensional plane by the

area (AREA) of the shape, and multiplying 100/4x:

sF_o . (PERIY 100
AREA ~ 4r

Formula III,

where PERI represents the peripheral length of the shape obtained by
projecting the toner base particle to a two dimensional plane; AREA
represents the area of the shape theﬁned by projecting the toner base
particle to the two dimensional plane.

When the value of SF-2 is 100, no mMAacroscopic concavoconvex is
present in the toner shape. The larger the value of SF-ZI is, the more the
concavoconvex in the toner shape becomes remarkable.

The value of SF-2 can be calculated by observing and saving the
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When the val ue of SF-2 exceeds 140, the toner is
scattered on the imge, and the imge quality is

woedsmesh34 Thus, the value of SF-2 is preferabl pcrariong024210

range of 100 to 140. It is preferable that the ratio

of the surface rou%hness Ra, which represents the _
f ilmages of ene thmndyeds randarslyc selected\Vioxesfparticlasomera scanning
base particle, to the shape coefficient SF-2, which

r electoan nsictdseopm d FdB SH ¢S ed00ananufexumd bheHstabe, Ltd.)
of the toner base particle, i.e. Ra (nm/SF-2, is in

t B HANGRI9HiG: RBetith feBUR ad MRakbe rbﬁ%l&ﬂél‘ (IPSEXNEP, Nireco

ratio wwthin this range has suitably fine

gggf@ar&i%gmyeth%g%{égggisg{g%o?@ﬁ. t@l%fﬁliasiog%%_ﬁ'li%ﬁ&%convex of

tiona r-oper IS favor
addition,, the taner is excellent in devel gpin
ity haeh e R e Bt D RaRE R ¢ ne
toner base particle is _nearly spherical, and the in%Pé
wi th hi g¥bemthe volueel BE-Jexipeded40THee tanesris geattpred on the
present invention can be produced by granulating in a
| imaigel aedithe inTage tquadityols tdvdacpdesitusi thentdloa afaBF-2 is
be obtai ned nore suitably by dissol ving/dispersing a

t prederdbily éh ithé rangé of 1003oi140r gani ¢ particul ates using
an organic solvent, and granulating in an aqueous

medi um fiok |l aurdaBie Jyeafét?@ of ThE shPfagt Ieﬁggfé&esgﬁgywhich

dry pul veri'zati on nethod has an anorphous s

RSty ter ot of THE Db "otarbosfuamepthe, tpper base
Pl M e o S
particle dianmeter distribution and to narrow the
cgemcgEoginyeKionutheshape ofishe derar. bBpepartida) i.g., Ra tnie/SF-2,
possi ble to use a granulation nmethod by formng liquid
disdpsthienramgeiof @.008ree OLB00USThe tenerethrach sditte Bftio within this
range has suitably fine concavoconvex on the toner base particles, and
thus the frictional charge property is favorable. In addition, the toner is
excellent in developing property and transfer property since the shape of
the toner base particle is nearly spherical, and the image with high
quality can be provided.

The toner of the present invention can be produced .by
granulating in a liquid medium. The toner of the present invention can
be obtained more suitably by dissolving/dispersing a toner mateﬁal
'containing inorganic part‘iculates using an organic solvent, ~and
granulating in an aqueous medium followed by desolvation. ‘

The toner produced by dry pulverization method has an

amorphous shape, and moreover it tends to have a wide particle diameter
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suspensi on polynerization, enulsification

pol yneri zati on and di spersi on polynerization. To
woamierogssst he surface roughness Ra of the toner POaSR2005/024210

particles, it is easy and preferable to use a nethod

in which a different resin fromthe toner bindin

r dégtpibugiondhEheeplpre, tihés preferdtdedo nieduce hyrmgating in the

particles. Regarding the different resin fromthe

t bigaid mediungy inesider o nasrqwoshiebtiecilaritg ediatyibation and the

capabl e of form ng an aqueous dispersion, and the

r paitclEdiabfetar SRS bindl e Har@ et RHBBSEkEiBGtion of
resin. Exanples of the resin includes vinyl Dbased

=Y ol . [ 19RO, r.esi t
BB Tnof CISPAAANE JF B8 MR uSE S ManBRAEE eibthod by
based resins henol. resj.ns,. el am ne resins, ure
r eSHee ;ﬂﬂ“? n@rqpegs ihs? gﬂiﬂmﬁnea‘@%q“né‘,smﬁn& method such as
pol ycar bonate resins. The resin may be used alone or =
| FURAPSIPRP PRz Gen. o HLECcatipD Mg limerzatine andidispersion
based resins, the pol yurethane resins, the epoxy
r pelymerszadiaqgrhe pol yester resins, and conbi nations
thereof are preferable in respect that the aqueous

di sper sTosomeobelie elirfhed eow@iesdsCRA of €hé Boléy bhsd Barticles, it
are easily obtained. For exanple, the vinyl based '

r RSdds dﬂ@bfﬁgréﬂb%ﬂsé aoﬁ%?h%kg g% BMJIBH BORA YR %@s?ﬁ Q0 the

or copol ynerization of viny nononers, e.

T R A ST

rylic agid- lic acid ester copolyners, L )
sRpgarding tho iflefont i fong dbestoner Jedie snsin citciginpssible
anhydrate copol ymers and styrene- (meth)acrylic acid
clp BBy geresin\ga@able 106 famingrposaqienusi disphigont hnd the resin
above resin conponent is dissolved or dispersed in an
omggrbe a shlevmoplastidiespe bs edthérnassettiigausin. Examples of the

resin includes vinyl based resins, polyurethane resins, epoxy resins,
polyester resins, polyamide resins, polyimide resins, silicon based resins,
phenol resins, melamine resins, urea resins, aniline resins, ionomer
resins, and. polycarbonate resins. The resin may be used alone or in
combination of two or more.

Among them, the vinyl based resins, the polyurethane resins, tile
epoxy resins and the polyester resins, and combinations thereof are
preferable in respect that the aqueous dispersion member of fine
spherical resin particles are easily obtained. For example, the vinyl
based resins inclucie polymers obtained by homopojlymerization or
copolymerization of viny1~based monomers, e.g., resins such as styrene-

(meth)acrylic acid ester copolymers, styrene-butadiene copolymers,
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medi um the resin conponent adheres as particulates to
peripheries of oil drops present to prevent the

woaealegssBmce of the oil drops, and the oil dropeThRP200FIR4210

uni form particle dianmeter are produced. This

phenonenon_ contri butes to_stabilization of the
dimpeh)aceric mrad-agrlic aciduesinss omdymers,hstyemeracoploaitrile
particles can be controlled by controlling the anmount
ofopdlpmees, rstymmeoneldict acide saddgeltatn decopoypers i dde styrene-
di aneter of the resin particulates to be fornmed. A

i bi)aefylassiidgopol@l@asi ng agent in the toner may be’

given as a neans to prevent the hot offset of the

toner, Whiddlaltoné: B:8Bb&MdH it hilh XhEGLBYOFESH Rlnddiont is
i mge form ng process. e rel easing agent conpris

I R t;oner. appear s on the t.onér surface to devel op a
BiesdelnE R B 3R arsnif aglvdta Genededoes ok Pgiieous
mﬁtgédefohnathon of the toper by receiving heat and —~
pHESELme the SpS; comppnepnt adheges s pastieulates taperipheries of oil
rel easi ng agent is enclosed w thout being exposed on

t deopsupfeseatofo prevendnidre baslespancei of tke ek dwsps,t fued the oil
wax exposed on the surface adheres to the surface of

t e pisr hatingnanifeling b atiglendi aiestee iars WYebd ase dTB TR pEenomenon
carrier to reduce the frictional charge property of '

t @tk ineEs 29 Stz Riiba cﬁ'r’ch"ég(gi"sﬁgﬁaiﬂ)&n Tﬁfeoﬁlg{fﬁge t1'911%}}1116(—353 Ra

reduce the flowability of the toner. Furthernore,

use 1of od.for hering, t f.Qr egqi ngr esj,n
SRR oia? R 1Rl QPR oA, HROBIEE B amount of
particl.es enabl es the rel easin gent enclosed in the .
t Birere s ompanand tode GAgPdandh thy PastALT diamgter fdhe resin
the defects such as reduction of the toner charge
ppaElgtesdn hecformedl ved in addition to the control of

t he surface roughness. Regarding the rel easi ng agent,
a wax hawmeihod éfonddilg anglemsing agent in the toner may be given

as a means to prevent the hot offset of the toner, which is a problem in
the fixing process of the image formiﬁg prbcess. The releasing agent
comprised in the toner appears on the | toner surface to develop a
releasing property from a fixing member in association with deformation
of the toner by receiving heat and pressure upon fixing. It is preferable
that such releasing agent is enclosed without being exposed on fhe
surface of the toner l‘ohase pairticles : because the wax exposed on the
surface adheres to the surfa(;e of the frictional discharging member such
as magnetic carrier to reduce the frictional charge property of the toner
and exhibits an aggregation property to reduce the ﬂowabi]ity of the
toner. '

Furthermore, the use of the method for adhering the foregoing
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of 50 Cto 120 C works effectively between a fixing
roller and a toner boundary surface as the rel easing

wagensto75334t he di spersion with the binder resi npCcnaPmas/024210

is effective for a high-tenperature offset w thout an

appl.icatj.on of a rel easing agent such as oil on the
¢ PR garticRlstes Guth LOARUEG P Op R SORFTChaRsEPATIECIes enables the

fol | owi ng. Exanples of waxes include plant based waxes
stklpayngcagantutiaclosed i dhe donerbaseremtictes tmdleddenly upon
ax , animal based waxes such as bee wax and | anolin ,

nfinargabndaedd eferiassuhods palwtivkest {ie @Rdr $BhEYO préfdty can
pet rol eum based waxes such as paraffin,

nhé kel 1 hiaRiGNE Bl ERltRSIWR the s B8Rk g Bglgs% hese

nat ural waxes, synthetic hydrocarbon waxes S

Fi scher t hyl ene waxes, and ,,. .
synt hetlﬁ%—éa{v]\rg‘)%(g ﬂsg%)c%gfeggi%g girn?(te’kae%’gﬁ(e WIRE & Iy mglting pomt
in dgd., thernore, it .i ssible to use fatty

a ficé&aﬁ‘i eﬁggc:g?g?r%§-eﬁ€?ﬁ?8§1}’g§%t§??e€’ adPangmsodler and a toner
st ear(i c acid amde, phthalic acid anhydrate imde and
chrwdarssaaiagearothe pipasinadseny in she dispepsiopnwith the binder
having a long alkyl group in a side chain such as

heesopo winehs isneffedpe yoers hizlgtempepauysesffedt without an .

n-stearyl acrylate-ethyl nethacrylate) of

papplivasionasd reRbERG ¥eetuchU Yo loaUhk! f:ABENRTeY! 8ueh wax
which are crystalline polynmer resins having | ow

NRIngsdHledfs VRicBiie tgggg)ﬂg%ﬁgr Oﬁﬂi&&ﬁgﬁ% E5tt Waﬂegvﬁ{gl%(?%n Rlant

is a toner obtaine I Sp8rsing Ih an aquéous me

terial ., in which at | eastpol yester . .
AR RG0F s ptihf e cBPOn F et pre Sramyend rice wax
ni t.rogen atom polyester, a colorant and.a rel easin
Agumal hased; ‘é’a&g% &4ch pshpeomganard Janolam: mingralybased waxes
perform ng a crosslinking reaction and/or an extension
reaght penozakeritel and shksynt onpbseetrbleunnitersedndvaxes such as
sui tabl e met hods for production are described bel ow.
paraffin, microcrystalline and petrolatum. In addition to these natural

waxes, synthetic hydrocarbon waxes such as Fischer-Tropsch waxes and
polyethylene waxes, and synj:hetic waxes such as ester, ketone and ether
are included. Furthermore, it is possible to use fatty acid amide such as
12-hydroxystearic acid amide, stearic acid amide, phthalic acid
anhydrate imide and chlorinated hydrocarbon, and cr&stalline polymérs
having a long alkyl group in a side chain such as homopolymers and
copolymers (e.g., copolymer of n-stearyl acrylate-ethyl methacrylate) of
poly-n-stearyl methaérylate, poly-n-lauryl methacrylate which -~ are
crystalline polymer resins having low molecular Weights.. |
The toner of the present invention is a toner obtained by

dispersing in an aqueous medium a toner material, in which at least
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(Pol yester) Polyester is obtained by pol ynerizing and
condensi ng a pol yval ent al cohol conpound and a

weoabosxwasamt car boxyl i ¢ acid conpound. Exanpl esPof/JB2005/024210

pol yval ent al cohol (PO includes a dival ent al coho

(DO and an trivalent or higher-vale nt alcohol (TO.
Dpaygstareptapolymex thavangfa fudrtipnal groumicomprining ofmitrogen
TO is preferable. D valent alcohols (DO include
ahtorhepelygkiaapla celobyhenedyhymdbasihg2agampytedéspersed in an
gl ycol, 1, 3-propylene glycol, 1,4-butanediol and ,
Lok adteetind! hhdabféy#@ﬂ@nﬁh%e fa %‘U@Qﬂnﬂlﬁ‘% &ldxti6ACand/or an
gl ycol, triethylene glycol, dipropylene glycol, A
P col L vir I c .

po ﬁ)é?l tgﬁﬂa%g?%y ﬁé’ne l\g?ﬁeg%ﬂgl %%CI )%Bﬁlc%% %%y@#el ?ng?roland suitable
(1, 4; cyclohexane, .di net hanol.., apnd hydr ogenat ed bi sphenol
Aﬁn,e%?‘!% &%P@%%P%ﬁﬁ%%ﬁcr/&?edgggi&ﬁvenm F and bi sphenol
%@kﬁlkyl ne oxi de adducts of the above alicyclic diol
(EtRYPEA/E oxi de, propyl ene oxi de and butyl ene oxi de);

and al kyl ene oxi de adducts of the above bi sphenol s

(et hyl ebeyestietie isprabpgirede ki gelyameribirigy| ené @ondehsing a
Anong them al kyl ene oxi de adducts of al kyl ene gl yco
holiyRgledttadeohol eamponsdat RipsPReNehs caiRxplhie held @npound.

Particularly preferred are al kyl ene oxi de adducts of

bi sphe nE&@mgPJédofCé’ g?l;ﬂ%ﬁ%ﬂm%c%%%{@wﬁgﬁuﬁsy £ AiviRKk régcohol

2 to 12 carbons therewt ree or nor
valenc TO) ,inchude tri.val ent; t ct,avalent

h%@r S%él%nt“é’%:‘?}&a?% AERES %ﬂ&f’?c@f}%}b‘}l}o{@gl JIQ glone or a
trinet hyl hane, trinefhyl ol prepape, .pentaerythritol
HRRCERLTE BT SOEh, &1 SRELOMERERE Shakbiis Trelabymenbrvalent
PA, henaﬁgggyolack and cresol novol ack); and al kyl ene
osdceleolad in¢ludrealydere tglycall athylemehighivel,- 18 prapylene
pol yphenol s. Pol yval ent carboxylic acid (PC) includes
bilyedlert 3-peodydayé igtyad §,4-butanediol and 1,6-hexanediol); alkylene
ether glycol (diethylene glycol, triethylene glycol, dipropylene glycol,
polyethylene glycol, polypropylene glycol and polytetramethylené ether
glycol); alicyclic diol (1,4-cyclohexane dimethanol and hydrogenated
bisphenol A); bisphenols (bisphenol A, bisphenol F and bisphenol S);
alkylene oxide adducts of the above alicyclic diol (ethylene oxide,
propylene oxide and butylene oxide); and alkylene oxide adducts of the
above bisphenols (ethylene oxide, propylene oxide and butylene oxide).
Among thém, alkylene oxide adducts of alkylene glycol having 2 to 12
carbons and bisphenols are preferred. Particularly preferred are

alkylene oxide adducts of bisphenols, and combinations of alkylene glycol

having 2 to 12 carbons tﬁerewith. Alcohols with three or more valence

"(TO) include trivalent to octavalent or higher-valent polyvalent aliphatic
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(DIC) and trivalent or higher-valent carboxylic acid
(TC). DIC alone or a mxture of DIGwith TCin a small

wanerirsizs pref erabl e. Bi val ent carboxyl i c aci #CDUR2005/024210

i ncl udes al kyl ene di carboxylic acids (succinic acid,
adj pi c. acid and sebaci c_acid); al kenyl ene dicarboxylic
aglcabol (lyegrin dataethylplethanaciumethylolpropeane, pentaerythritol
di carboxylic acids (phthalic acid, isophthalic acid,

t ané porhisol)ictracildntiod maphpends dtds phehokPAL pheabbhovolack
Anong them al kenyl ene’ di carboxylic acids having 4 to

28né kD B0k CRY; QR hlkylk b Bidsyd dducs bish'a¥bnOt8vaiRnt or
20 carbons are preferred. Trival ent or higher-valent

CB{IM¥Hlallni3Sd19Sh. _include aromatic polyval ent
car oxyﬁictgg%d %@@%n&llitic acid, pyronellitic acid)

havi ng to 20,.carbons. As .p val ent carboxylic .aci .
(PO | Py PaPeRic AR el Ryfbaet Bivatit rprboyhc acid
e , ethyl ester .and isopropyl. ester) of the above
n@ﬁ@eaqé@%"&ﬂ@nﬁ Sxduehey valsat varbenlicadd ﬁ’SC?( pHC alppe or a
rati o of polyval ent al cohol (PO to polyval ent

casiong| ¢f£ avitPCY'Ci tn tay pincadl | ymanat tis greferable. Bivalent
preferably 1.5/1 to 1/1, and nore preferably 1.3/1 to
lez¥Bbiylis agitdl OJC vatlades kikylenef dizallyskydicyicids Aucdittd acid,

to a carboxyl grup [COOH, i.e. [OHMCOOH . In the
PRI Eéidad @ BeBAG c GRS ARA 28N E RGBRyli@ agfei(% B acid,

al cohol (PO and a pol yval ent” carboxylic” aci

hﬁ%%g? EQid},ﬁQrocﬁ‘léﬁc %%c%rﬁ?)g;g?ceécitdg ?pﬂfhe ecgzgcce}ﬁ? %g%hthalic acid,

here ore known esteri 1on cata

e L R T o e—

I f._necessary 'to produce_ a _polyester conprising a )
eBylpneqdiagboxriéc HMgitohavingl detof2q arbeny exndratomatic

preferably 5 (ng KOH g) or greater, and the acid val ue
olicattoxylit yadderhdwng ypite 20 watbdms 3A0e (prgfdsctilg) Trizatbnt or
preferably 5 to 20. The
higher-valent carboxylic acids (TC) include aromatic polyvalent
carboxylic acids (trimellitic acid, pyromellitic acid) having 9 to 20 cafbons.
As polyvalent. carboxylic acid (PC), acid anhydrate or lower alkyl ester
(methyl ester, ethyl ester and isopropyl ester) of the above may be used to
react with polyvalent alcohol (PO).

The ratio of polyvalent alcohol (PO) to polyvalent carboxylic acid
(PC) is typically 2/1 to 1/1, preferably 1.5/1 to 1/1, and more preferably
1.3/1 to 1.02/1 as an equivalent ratio of a hydroxyl group [OH] to a
carboxyl group [COOH], i.e. [OHI/[COOH]. |

In the polymerization and condensation reaction, a polyvalent

alcohol (PO) and a polyvaient carboxylic acid (PC) are heated to 150 °C to

280 °C under the presence of a heretofore known esterification catalyst
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acid value gives the toner a negative charge property,
and further the favorable affinity between recording

woapesro7s13d t he toner inproves the | owt enper at uPeTAP200510R4210

property an affinity between recordi ng paper and the

toner. However, when the acid value exceeds 30, the

sEY |r1$. yteérah%exx htitgpaty i phibweyltio gsids | wrcht distillihg off
envi ronnental variation. A weight average nol ecul ar
wetrghtceds waden0mder 26dudifg, peasdupe af enedelsyaR0 t00frddmce  a
200, 000. The wei ght average nol ecul ar wei ght of |ess

t polyedfdr0QOmpsisit Hriefdioapl exBapausEhs hﬁy&éﬁggpfxfa&ﬁé of the

resi stance i s reduced. Wen it exceeds 400

NedlyBER S5 bR Wﬁ?{g‘?@ﬂ@ ron E?téﬁ(f thd ?gllagvalue of the

property IS reducéd ner Wi

I m
oL pt%grc%ﬂgb?%c%%m%@@gzn%@ Rl £ o2, The
mrrg urea i.n adﬂrtron to an unnodi fied pol yester
Yrltengives dhe Honer s mesative ahagse Hrepesiyd @néaﬁrréher the

reactl on. The urea nodified polyester is obtained by

faxerablg affipatyy betveern ireewylima papeorgulitble (tBhe) imiprbves the
carboxyl group or a hydroxyl group at an end of the
poly thperathrafinitg byopdity abox#inity} begtéciaiédpdiditaper and
condensation reaction to yield a polyester prepolyner ‘

(e $RER! 56NV WHRIC VIR AR P41 RxcBHEs B@a%éh B@bility of the
amnes therewith to crosslink and/or extend ,

S anat e

CLEEHET et BERhLARe pﬁé?e?lﬁ%o%%arair iy anat o
(tetrampt hyl ene diisoc hex
di i soc;r;g %{’éfﬁgr?a’ef age Ef‘&&@%a?%%e b A %Q@Pofé)t 40,000, and
alicyclic socyanat e (i sophorone diisocyanate and

% |Z%éﬁih 2@ rQQ&by;glFrm weighir avendge mioleutymmaight of
(lt ri I ene dii socyanate and
ess than 10,000 is not preferable because the hot offset resistance is

reduced. When it exceeds 400,000, it is not preferable because the low-
temperature fixing property is reduced.

(Polyester prepolymer with a functional group comprising a nitrogen
atom (A))

The polyester preferably comprises a polyester modified with
urea in addition .to an unmodified polyester obtained by the aborre
polymerization and condensation reaction. The urea modified polyester
is obtained by reacting a polyvalent isocyanate compound (PIC) With> a
carboxyl group or a hydroxyl group at an end of the polyester obtained by
the above polymerization and condensation reaction to ﬁeld a polyester
prepolymer (A) comprisiﬁg an isocyanate group, and reacting amines

therewith to crosslink and/or extend the molecular chain.
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di phenyl net hane dii socyanate); aromatic aliphatic
di i socyanate (a,a,a',a' -tetranethyl xylyl ene

wdidsmoyamat €) ; i socyanates; conpounds obt ai ne#CbyP2005/024210

bl ocki ng t he above pol yi socyanate with a pheno

derivatjive, oxing, or caprolactam; and conbinatjons

of two Bramges ok dbeopolyyalentaispeyasate omppoynd| (BRE) include
[ schan.at e compound (PIC) is typically 5/1 to 1/1,
prlpbatipl y molyvalent/ 1 isecyarmte prdteantvithiyens/ 1 disocyanate,
1.5/1 as the equivalent ratio of isocyanate groups _

[ Nemethylgde oxdilsogyaupe [ Ol @,GRHisbeﬁéﬁ:itoﬁﬁ’éﬁg@“g thBroate):
hydroxyl groups, i.e. [NCQ/[OH . Wen [NCO/]|

r educed. e nolar ratio of

B SRR SRTH A TR IS POHASE PISRTRER ana

consequent reduces the t offset .resistance. The

c “%E%WSWS %Heis%%ﬁﬁﬁﬁpép OHp%ﬁHHa?@IC?ﬁPﬁaFﬁe diisocyanate
pol yester prepolyner (A) conprising an isocyanate

g&@@w jos teyrpimethylxylylenes odidicyahgiorastsocpardtesabbympounds
1% 0 30 %y mass and nore preferably 2 %0 20 % by
nelssinathby hloekiagoibet absvd pslyiddestantcSwibly anpisenol ide@ivative,
hot offset resistance is reduced, and at the sane '

t dxfne, iok chproliasrehy;M @ 86RMEnA oA £6MBv®br BRIB thereof,
heat-resi stant storage stability and | om enpef ature

fixin : j 0 S/; e .
| ot 1 oo B 8¢ B0V EXESEE e LMboRANEPTCH ypically
t.he, i,socvanat,e u 0 ised in.on I l e

A BRRRNE A Tt/ TS e Rt P S dp Silieas the
roups, is typically one or nor referably an average

auvalend ratiospkispbranicesionsl NGR o dudaexol ewopst OH] of

2.5. When the nunber of the isocyanate group is |ess

thdyesae paving| shel dydrbeyhogeupsar ieei GNCOI[QGHle  When

urea nodified r
[NCOV/[OH] exceeds five, the low-temperature fixing property is reduced.

. eXReRdE ﬁwgsr?c%%% dﬂiﬁ%@h@tdﬁs%f%t{%?%&q ggg%%lgr%lﬁaethgne

When the molar ratio of [NCO] is less than one, the contained amount of
urea portion becomes low with the use of the urea modified polyester,
which consequently reduces the hot offset resistance.

The composition of isocyanate compound (PIC) in the polyester
prepolymer (A) comprising an isocyanate group is typically 0.5 % to 40-%
by mass, preferably 1 % to 30 % by mass and more preferably 2 % to 20 %

by mass. When the amount is less than 0.5 % by mass, the hot offset

resistance is reduced, and at the same time, it is disadvantageous in

terms of both heat-resistant storage stability and low-temperature fixing
property. When it exceeds 40 % by mass, the low-temperature fixing

property is reduced.
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pol yester is small, which reduces the hot offset
resi stance. Exanples of amnes (B) to be reacted with

woOheoepasigest er prepol ymer (A) conprising an i SBCYAPADE024210

group include bival ent am ne conpounds (Bl), trivalent

or higherval ent am ne conpounds (B2), am no al coho

(B3), ahhaawerkeapeiahe Boyyanate gsoupicemyBsd andne hodecule of

obt ai ned by bl ocking the amino groups in Bl to B5

(88) polpeaiep|rrspafy mdre(A)i contpritingrimesocpapatengioupBly typically

i nclude aromati c di am ne (phenyl ene di am ne, ‘

dored oy hetd)gnefdadly ad anekatef-1.5 to 3, and more preferably an

di am nodi phenyl met hane); alicyclic diam ne,

( C i o B Coo : I ’ _

(ol UL B 3 AP LY i SRR IO 0% group s Less
Liphatic diam ne (ethyl enedi ani ne, . .

?té}aﬁhﬁ’e‘{%ﬂeé it anEN d“ffg%iﬂ]%’f hPightqhnfhee)rea modified

Exgnpl es .of trjvalent qr higher-val ent am ne conmpounds

(Isgyeﬁ%%a@aé# StHgh apdueessiheriotpifpet resistance.

triethyl enetetraam ne. Exanples of am no al cohols (B3)

i ncl udeExamaias ofniameinesd (BY décoxyeet tepcsed | wih . the polyester

Exanpl es of am nonercaptan (B4) include

aiiepobiyt (R) capipaisiagth iteRALRY Li®is dntikide BYalEtesmine

of am no acids (B5) include am nopropionic acid and ‘

agh ) .
DAL Efngal(xgg)%ﬁ Hbh& %@npﬁﬁh%%g%ms(ﬁg?fgﬁmno

group in Bl to B i nclude ketimne c

R PR PR
R i TR 21
prefer r]*legémples of the bivalent amine compounds (B1) include aromatic

diamine (phenylene diamine, diethyitoluene diamine and 4,4-
diaminodiphenylmethane);  alicyclic =~ diamine,  (4,4-diamino-3,3™
dimethyldicyclohexylmethane, diamiﬁe cyclohexane and isophorone
diamine); and aliphatic diémine (ethylenediamine,
tetramethylenédiamine and hexamethylenediamine).

Examples of trivalent or higher-valent amine cdmpounds (B2)
include diethylenetriamine and triethylenétetraamine. |

Examples of amino alcohols (B3) include ethanol amine and
hydroxyethylaniline.

Examples of aminomercaptan (B4) include aminoethylmercaptan
and aminopropylmercaptan. |

Examples of amino acids (B5) include aminopropionic acid and

aminocaproic acid.
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The ratio of amnes (B) is typically 1/2 to 2/1,
preferably 1.5/1 to 1/1.5 and nore preferably 1.2/1 to

waL2M6D7584t he equi val ent ratio of the isocyanaPeTgrPmupe24210

[NCQ in the polyester prepolymer (A) conprising an

I socyanate group to the an1no roups [NHx] in am nes

(B), i .EhogeNcoirsd bywhder [ Apstho igrogpetn &l thddb (B6)
two or is less than 1/2, the nol ecul ar wei ght .of the
uimhldmifetiinﬁdlep@hmmmmis hadooezolidwe aoshpb@dsasbtained from
of fset resistance is reduced. The urea nodified

PahYesSE 8hd MBtoRbs CaRBRE] SfxtRyH bely1aW& R NSh @Sm¥diA 1§@outy1
a urea bond. The mol ar ratio of the urea bonds to'th

Hitbaeer 9@; PR Ed 38 %ﬁll%%?%ﬁe fﬁ-ﬁérslﬁﬁplrl%r? 4 é%%dture of
30

a1 wvelgé° fanqyn”qfeﬁﬁaf”g@?{e@e{s?‘ Zs."sténﬁe”fia >

reduced. The urea nDd|¢g§d pol yester is produced

one- shotharsatis@f aminseyBtisrtyptapi Y2rig 1hpe1¢@gﬂply 15/1 to
group i s obtained by heating pol yval ent al cohol (PO

akd.5pahyvelozatpreforbblky 1.2/1ath d/1.2Qs the Eudidilent 286ioGf the
under the presence of a heretofore known

asbé@fanite dtrbaps (NCOlVEL the Polpsstée fe?ilﬂ'jq@é&‘ () tRfRresing an
or dibutyltin oxide and dIStI||Ingb t he produggg s ‘

@Iaﬂéregegjc&gﬂuw WheP AR Sl Igl a%glgst tﬂt»g ie.

is reacted w pol yval ent nat

ﬁﬁRﬂg/L eId t hepol yester prepolyner (A) conprising
1) yanate group. Furthernore, amnes (B) is

rodi 11 QHbgb SACOUNER] i) Getor, S o B indees boan 12, the
needed in the reaction of PIC or in the reaction of
tihelegulareweight of éhe luyae rqunﬁedmplmﬁtaebec;cs)les b rpidethe hot
oofﬁ'set resistance is reduced.

The urea modified polyester may also comprise a urethane bond
as well as a urea bond. The molar ratio of the urea bonds to the
urethane bonds to be contained is typically 100/0 to 10/90, preferably
80/20 to 20/80, and more preferably 60/40 to 30/70. When the molar ratio
of the urea bond is less than 10 %, the hot offset resistance is reduced.

The urea modified polyester is produced by a one-shot method. |

A polyester comprising a hydroxyl group is obtained by heating
polyvalent alcohol (PO) and polyvalent carboxylic acid (PC) to 150 °C to
280 °C under the presence of a heretofore known esterification catalyst
such as tetrabutoxy titanate or dibutyltin oxide and (jiistil]ing off the

produced water under reducing pressure if necessary. Then, this is

reacted with polyvalent isocyanate (PIC) at 40 °C to 140 °C to yield the
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a usabl e solvent include those such as aromatic
sol vents such as toluene and xyl ene; ketones such as

waceaicons34 net hyl et hyl ketone and net hyl i sobuPgi/JR®D5/024210

one, esters such as ethyl acetate; am des such as

di met hyl f ormam de and di net hyl acet am de; and ethers
spelyeaterapneppiximer (Aheomphistre anespexanaté groupodrartheemore,
(PIC). The nol ecul ar weight of the resulting urea

madiihée B pestat titisr(Abat Dd§C $6 oW to pield 8kt v@Ba modified
term nator if necessary in the crosslinking reaction
apdlyasteehe extension reaction of the polyester

prepol yner (A) and ami nes (B). Exanples of the

reactio 1nat. orqJd.ncl ' . .
di et hyl % rﬁtog&eéﬂt d‘iaatéiu%lyslogfﬁ {ri]ge:\ed %g%ﬁ%g%ﬁﬁgst%ﬂ% ¢ttion of PIC or in
| auryl ami ne;. and those obtai.ned’ bl qcki ng them.such

B o R SR RS PRaIE g ) ded aiithsi & amples of
wei ght _of the urea nodified polyester is typically '

18, weblesolyprt ingnde dhags suctp agGoomaticosadventzoscings toluene
nore preferably 30,000 to 1, 000,000. Wwen it is less

t hnd xpleRg0ketoneshatchohf septomsi medhylecilyl rlestonedand hrethyl
nunber average nol ecul ar wei ght of the urea nodified
piokasilerkdtdnoPt eRkd | GUEIRT lay | dthiyl edcavaess tARiddPVeuch as
unnodi fied pol yester is used, and the nunber average ‘

j e i -Rat t ab
”Hiﬁﬁ?&g@gir&gid%ﬂﬁo Fg%% ar%ggﬁg&&aﬁlﬁé .Qee&grs such

wel g IS easily obtain

Wien. t he urea nodif.i.ed pol ter is use ne, the
iRt B e it e Skt S eonen e WPICE) o cal by

2,000 tq 20,000, preferably 2,000 .to 10,000 and .nore

pref er a']g\l? n@&@@‘@la’}’ Rkl bof s alting tre dzodifiedaplyester can
| ow-tenperature fixing property and the luster
pbepdiusteflowith auteaction derempatoxt ifsnexeesargduc ébe c8osedimking
the |l owtenperature fixing property and the |uster
prepeivbhyahdforatHeu bktepsion repgismiofsther polgosrceebpdlymer (A)

conbi ni ng the unnodi fied
and amines (B). Examples of the reaction terminator include monoamine
such as diethylamine, dibutylamine, butylamine and laurylamine; and
those obtained by blocking them such as ketimine compounds.

The weight average molecular weight of the urea modified
polyester is typically 10,000 or more, preferably 20,000 to 10,000,000 and
more preferably 30,000 to 1,000,000. When it is less than 10,000, the Eot
offset resistance is reduced. The number average molecular weight of
the urea modified polyester is not particularly limited when the above
unmodified polyester is used, and the number average molecular wéight
may be adjusted so that the above weight average moiecular weight is

easily obtained. When fhe urea modified polyester is used alone, the

number average molecular weight thereof is typically 2,000 to 20,000,
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pol yester with the urea nodified polyester, the
conbination is nore preferable than the case of using

woheostresa4 nodi fi ed pol yester al one. The unnodi PCE®AP2005/024210

pol yester may conprise a polyester nodified with
chem cal, bonds other than urea bonds. It is preferable

i prefenapdy %000 tp A8} andrmord rrefgrahlppbPO) tafdOddt When it

of fset resistance that the unnodified pol yester and
tdrecadea20000f ithd potyteniperatme fiking astopeatyt isald the luster
conpati ble. Therefore, it is preferablethat t he .

uvipdify R PRIYESbEhpphAsatiierdredutadli fied pol yester

have sim | ar conpositions. The nass ratio of the

oot cal Tebie i (Ehulahile ALBE 0Ly A BRI phdperty
%%?ae&*g f@eprl%%'f'%a“’ i BN et Li'a?rﬁ%yta{e wpmodified
a nodi fi déﬁ‘glyester is less than 5 9% the hot

qlxestior cut meeridied, palygster, the euphingtipn jis more
|s di sadvant ageous in terns of bal anci ng the heat

resiferabbe thawtheease abiusing thmureshmddified motyeater glone. The
fixing property. The glass transition point (Tg) of
tlnembdifiel poBestercaIRy tepgist e poletird hedlified ¥eish @hemical
and the urea nodified polyester is typically 45 Cto '

Qﬁmqs (ﬁﬁgr@}’l&flﬁ!’r@gl&gnﬂg Cto 60 C. Wien it is |ower
t han 45 the t oner heat reS|st ance i s reduced

wher ea n.65 Ct eratu

i ngs%r“’gﬁ) ferabR M 306 ARy Eepmndliful® MeRT BEPHF and
r tends t resent on. urface of .the

p'&&m %eﬁgfe%laﬂ?éw el t g\érlfmep eﬁw@ve?tsr @ndgtherggenodified

the glass transition point is |ower conpared to a

meleesten aaelatolansp aransialby competibloncFhenefierenditis preferable

resi stant storage stability is favorable.
that the unmodified polyester and the urea modified polyester have

similar compositions.

The mass ratio of the unmodified polyester to the urea modified
polyester 1is typically 20/80 to 95/5, preferably 70/30 to 95/5, more
preferably 75/25 to 95/5 and particularly preferably 80/20 to 93/7. When
the mass ratio of the urea modified polyester is less than 5 %, the hot
offset resistance is reduced, and at the same time it is disadvantageeus
in terms of balancing the heat resistant storage stability and the low-
temperature fixing property.

The glass transition point (Tg) of the binder resin comprising the
unmodified polyester and the urea modified polyester is fypicaﬂy 45 °C to
65 °C, and preferably 45 .°C to 60 °C. When it is lower than 45 °C, the

toner heat resistance is reduced; whereas when it is higher than 65 °C,
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-Col orants - Regarding the colorants, heretofore known
dyes and pignents such as the follow ng nay be used-

woantwanissk ack, nigrosine dyes, iron black, napRCngP2005/024210

yellow S, hanza yellow (10G 5G G, cadm umyell ow,
yel l ow iron oxide, yellow ocher, chronme yell ow,

t thealawi ﬁememwredisnygmoy@wtydwmwfﬁcmm ow, hanza
yellow (GR, A, RN, R, pignent yellow L, benzi.dine

yel | ow Tte v}, mptﬁlﬁndqmiyes;tei' ttmmds(ﬁd@ﬁ)aseﬁabha:hefsﬁﬁface of the

yellow (5G R), tartrazine |ake, quinoline yellow

| pderiltiaptiohaz dase YartieWs B@herefdite Nl 4ke H J;Rt\éfs transition
coI cothar, red |l ead, |ead verml| i on, cadm um red

@tqmw%f us%l 5§9d t@at ﬁé%@é(fo)é@ il ﬁaye%ﬁc%@ﬁ%ner the

4R, parare al ce
chl er.oort honi tr ithol fast scarlet
E\ﬁ e%trﬁsll?tgm: P%ggegg%w 18 6‘?‘{‘1 Ppiz‘fnt carni ne BS,
rl'anent red (F2R, F4R, FRL, FRLL, F4RH), fast
PEANSYD, Bal kan fast rubine B, brilliant scarlet G
I i thol rubine GX .permanent red F5R, brilliant carm ne
6B, pi gR@mr(bn&rﬂEt c@Bramis; demetofsie knowiniidjieseand pigments
mar oon, pernmanent Bordeaux F2K, helio Bordeaux BL,

&IICdEaEXtHb(]i)lldiﬁmlgﬁﬁiayObeM@dI cal?bén fl‘ﬂé@@”n@@éiﬂ@ dyes, iron
eosin | ake, rhodanm ne | ake B, rhodam ne | ake Y, ‘

%l‘aéﬁr inAphek&l yéidw NdhgRz4 §1Bw HUG" Bai 49 rq%rdfﬂﬁm yellow,

oi | red, quinacri done red pyrazolon€ red, P

r perinon
i T s ROAE SO SutBhbC oo
| ak aco blue ake ctor e | ake,
il it 7RG eygﬁil (e Ko e Bt pelow L,
fast .sky blue, ljt{ldanthrene bl ue (RS, EHQG I ndi go,
dranzadiae yellow U&, RYseermanenie yelow HNGG).nBalk fust yellow
fast violet B, nethyl violet |ake, cobalt violet,
a6y Ao deruiagin Jald, apineliné gledlow Rukteh raanhi-acne: yellow BGL,
violet, chrome green, zinc green, chrom um oxide,
A¥dindiodihone NPslivel @l®RRar, red lead, lead vermillion, cadmium red,
cadmium mercury red, antimony vermillion, permanent red 4R, parared,
faicer red, parachloroorthonitroaniline red, lithol fast scarlet G, brilliant
fast scarlet, brilliant carmine BS, permanent red (F2R, F4R, FRL, FRLL,
F4RH), fast scarlet VD, Balkan fast rubine B, brilliant scarlet G, 11th01
rubine GX, permanent red F5R, brilliant carmine 6B plgment scarlet SB
Bordeaux 5B , toluidine maroon, permanent Bordeaux F2K, helio
Bordeaux BL, Bordeaux IQB, bon maroon light, bon maroon medium,
eosin lake, rhodamine lake B, rhodamine lake Y, alizarin lake, thioindigo
red B, thioindigo maroon, oil red, quinacridone red, pyrazolone red,

polyazo red, chrome vermilion, benzidine orange, perinone orange, oil

orange, cobalt blue, cerulean blue, alkali blue lake, peacock blue lake,
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pi gment green B, naphthol green B, green gold, acid
green | ake, mal achite green, phthal ocyani ne green,

wanovdsriasfis none green, titani um oxide, zinc fl orer/JP2005/024210
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i thopone and m xtures thereof. The content of the

above colorant is typically 1 %o 15 %y nmass, and

prasterigpbjug ks, Iwmmetatiss mybalpcpanitee blveephtiialocyanine

above colorants nay be used as a master batch which is

a bbwaythsi sky tbue, iadasthreneflaep(RS; BE), dndigededtraesitine blue,

used for producing the master batch or kneaded wth .

t Peusgigheblunt ehthraglistiafe biie,§ &ldtoWod: BOOMBERYS vRflet lake,

styrene and derivative thereof such as polystyrene,

p S10-$al 1 a | wyiayl n . .

C 1D O R KR VIR Rk RIS Sataguipgne violer,
hacryl ate, pol ybutyl t hacryl ate, pol.yvi nyl

CRRRRG o Res: BRe eae RRem R i) Bfadian.” emerald green,

pol ypr opyl ene, pol yester, epoxy_resins, epoxy polyol

r BEIREnt een; &D haﬁEflﬂH@J FEReReB, peepni rgyfd,b@p;d agreen lake,

polyacrylic acid resins, rosin, nodified rosin,

t eralachite azeen, phthalheyamwiner gimens ynthraduidone sgieen, titanium

resins, aromatic petroleumresins, chlorinated

" pexidef zimcdhevpailithéponenand nTkeasgrdss. used al one or

in conmbination. -Charge controller- A heretofore known

char ge TRECHRIHR FARY DOvELBHradh Sﬁj@ﬁ?{i@%}f E o% 6180 (})y mass,

i ncl ude nigrosine based dyes, tri ane base

A vSHATDD S0 30 9 B A SO Bl e, L 0
pesed, SICH BSLTAAEEY ST MR 2 LA i s o
al kyl am de, a single substance or conpounds of

ptsBplesr wikh the sesinl cEzamnles of aocbindenpesimdused for producing
tungsten, fluorine based activator,

the master batch or kneaded with the master batch includes the
following: polymers of styrene and derivative thereof such as polystyrene,
poly-p-chlorostyrene and polyvinyl toluene, or copolymers of vinyl
compounds therewith, polymethyl methacrylate, polybutyl methacrylate,
polyvinyl chloride, polyvinyl acetate, polyethylene, polypropylene,
polyester, epoxy resins, ei)oxy polyol resins, polyurethane, polyamide,
polyvinyl butyral, polyacrylic acid resins, rosin, modified rosin, terpéné
resins, aliphatic or alicyclic hydrocarbon resins, aromatic petroleum
resins, chlorinated paraffin and paraffin wax. These may be used alone
or in combination.

-Charge controller-

A heretofore known charge controller may be used, and examples

thereof include nigrosine based dyes, triphenylmethane based dyes,
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nmetal salts such as salicylate netal salts and
salicylate derivatives. Specifically, Bontron 03 which

wO0aG6hves33i gr osi ne based dye, Bontron P-51 whi cRCTEP100&024210

guat ernary ammoni um salt, Bontron S-34 which is a

metal containing azo dye, E-82 which is an

oshyraaphinh ot entadniggh asekhl mepmipledndyes;, nEolghduhi ahdi shelated
salicylic acid based netal conplex and E-89 which is a
phighdntbasdddaondenbated Wiyed) alleoxyarhisedt wmethd)y quaternary
Oient Chemcal Industries Ltd., TP-302 and TP-415

Wi EfbrAlich B (BRIVAiABTRoH RS FhbdifBaY gqﬁﬁeerna ammoﬁium
conpl exes, which are manufactured by Hodogaya em cal

1 L 3 ' jg.t
i)y hlla Y, CIROR, el it WihEBuhs dPhosphorous,
tr.i pheny] net hane derivative, py Charge NEG VP2036 .
LBl SUb ERG o R RO b (FaREst o OB Passy! activator
anmoni um sal ts, which are manufactured by Hoechst AG
LRretad 7salis cahs ag sdiqydateompetak gakimandcsabiedaty deapradives.
Carlit Co., Ltd.), copper phthal ocyani ne, peryl ene,
oepeardficdllio Bontaan OBawhdclpigikatsgramt hdeed idyaaBontron P-51
pol ynmer conpounds having a functional group such as

Swhichniat the gaate@ryty ghaHBAIEAGals) IS thah ¥S-84THRIchMs a metal
salts. Anong them a substance which controls the '

t - i%e ' Is . ed.: 1Ty
g NPy RS A bich 7 B RhSRAPhINGIE i TBifed motal
t he t.oner, prodyction_nmethod including th e of th i
e BRy BsRA W Roa iSte' S50 R ol Yieit 4P, -0
used additives_and the dispersion_nmethod. The amount _ .

i &hiehy 1sca hanpl %ﬁ?‘ié&? pusate which)age anamy cﬁqudh&v Orient
range of 0.1 parts to 10 parts by mass based on 100
pahemida) hedestolest hd.biTiRIS02r endn TP ewhishy aret qraternary
in the range of 0.2 parts to 5 parts by mass. Wen the
aegmminh ienceads Lfolyddase byoniplkxest Rehichange mpaapéidired by
of the

Hodogaya Chemical Co., Ltd., Copy Charge PSY VP2038 which is the

quaternary ammonium salt, Copy Blue PR which is a triphenylmethane
derivative, Copy Charge NEG VP2036 and Copy Charge NX VP434
which are the quaternary ammonium salts, which are manufactured by
Hoechst AG, LR-147 which is a boron complex (manufactured by Japan
Carlit Co., Ltd.),.copper phthalocyanine, per&lene, quinacridone, ézo
based pigments, and additionally polymer compounds having a
functional group such as sulfonate, carboxyl groups and quaternary
ammonium salts. Among them, a substance which controls the tonéer to
negative polarity is preferably used.

The amount of the charge controller to be used depends on the

toner production method including the type of the binder resin, the
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toner is excessively large, the effect of the charge
controller is reduced, and the electrostatic suction

woawsro7534t he devel opnment roller is increased, PCT/JP2005/024210

resulting in flowability reduction of the devel oper

and reduction of an inmage density in_sone cases.

pRebaresi o abgeme- oftheaoptippally mpedgadditives and Bag idigpegsion
low nmelting point of 50 Cto 120 C works effectively
hetthdn Thiel xin0gnt dk It evgrlp dedivesd, dowinitaisypeeferfabdy in the
as the releasing agent in the dispersion with the

E %@ lof e P bBrtsadd1d Fblau?té By fids8Bdsed dwn06 parts by mass of the
tenperature offset without an application of a

f
ﬁ%f'aé‘s%? by 08 R A g e
B e S s Bt W e B of e

Ianol in; mneral based waxes such as ozokerlt and
dehew iy eaerbsprly dnrgam thaselfpchet dbeseharegscopdroliar; 1§, reduced,
m crocrystalline and petrolatum In addition to these

raiditisl elvatrestatiysidtiti powydtotle develnprentolar ssincreased,
Fi scher-Tropsch waxes and pol yet hyl ene waxes, and

FEBERMS Gn VBOWRSbiBiky %ﬂﬁbtmh&ifoﬂﬁe detlelopehemdreduction of an
i ncl uded. Furthernore, is possible to use a fatty

q&%em&wﬁc&@gcgg%@dr oxystearic acid am de,

ic acld thalic acid anhydrate imde and

g\??rl nat ed drocar bon and crystalline polyners
h ei*?gf"églag aI kyl group in a side chain such
ashonopol yners and copol y o
n- st ear@ﬂ ag@}eypmgeag@%bﬂﬁ W%flﬁgg}%,péteg)rgg#t}/ng pomt of 50 °C to
pol yn-stearyl methacrylate, poly-n-lauryl methacr yI ate
Vi ACawerks p&eetivélyebetstapmen fixinigntoliervang a doner boundary
nol ecul ar wei ghts. The charge controller and the )
riréa®l g theemlepang kezemit| inetheadikporsiatedithi the bieder resin,
master batch and the binder resin, or they may al so be

and this is effective for a high-temperature offset without an application
of a releasing agent such as oil on the fixing roller. Examples of such
wax component includes plant based waxes such as carnauba wax, cotton
wax, tree wax and rice wax; animal based waxes such as bee wax and
lanolin; mineral based waxes such as ozokerite and selsyn; and
petroleum based waxes such as paraffin, microcrystalline and petrolatum.
In addition to these natural waxes, synthetic hydrocarbon waxes such as
Fischer-Tropsch waxes and polyethylene waxes, and synthetic waxes of
ester, ketone and ether are included. Furthermore, it is possible to use a
fatty acid amide such as 12-hydroxystearic acid amide, steari¢ acid amide,

phthalic acid anhydraté imide and chlorinated hydrocarbon, and

crystalline polymers having a long alkyl group in a side chain such as
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added when di ssol ved and di spersed in the organic
sol vent. Substances descri bed above may be used for

woOheoerogsssasi ng agent and the inorgani c parti cubPargB2005/024210

(Met hod for producing toner) Subsequently, the nethod

for producing the toner is described. Herein, a
fhrophepalpinerp rodumpblymess (eogl, cepadpmeriofedsteany] adrykhteethyl
not to be construed as limting a production method of

thethzceskite) bhyslptn-etearyl ImAhiaendatargidyimlawel widthacrylate
is made by dispersing a colorant, an unnodified ‘

RPhBSH8 oryStaliRhy gﬁ%ﬁgepf@sqﬁé WIS InERWPH ol Ala@Weights.

i socyanat e” gr oup rel easing agent in an organic

sol venipy, | Ele‘%r%g pq%);i{tfolrlféql &nd IE?& rgﬂgsﬁ%% gg&sﬁ)g&l&:\é? %eftgd and

vol atil'e" W ng poi nt I ower

er f a asy remval. after form ng toner base
B%%ﬁsﬁagl.tﬂ%ﬁw@a ajoh gndcthe Wadet Bpaitgpr they mmay also be
wat er - i mm sci bl e conpounds such as tol uene, xyl ene, '
lsaidedriwhen ahipwived andchispersed, imhehprgamic solvemtdSubstances
, 2 di chl oroet hane, trichl oroethyl ene, chloroform
riesadhéd rakloen zeag , bedustd doo ehéykledeieg agehhyindatiet adarganic
ethyl acetate, nethyl ethyl ketone and nethyl i sobutyl
kek-tieglatBy. be used alone or in conbination of -two or
nore. In particular, aromatic solvents such as tol uene

?ﬂg g%ﬁgat ed hydrocarbon such as
ﬁé’%ﬁ%‘%%@ﬁ%ﬁ orlug%{C , 2-di chl or oet hane, chl orof orm and

car bon trachloride areprefgerable. The anmount of fhe.

o gant b5 ORI ot RS Briioiagine ¢B8 Horee S lolbed
parts by nass, preferably O gart,s to 100 parts. by mass
AiRreidbr 2 Puplerablamrpdnstighpethad walessribedphubbhbis’ip nosdo be
on 100 parts by mass of the pol yester prepolyner.
denstirnedias imiting hgrmiduetivo medwdrafdhbemregemt mvention.
particul ates inside :

(1) A toner material solution is made by dispersing a colorant, an
unmodified polyester, a polyester prepolymer comprising an isocyanate
group and a releasing agent in an organic solvent.

It is preferable that the organic solvent is volatile with a boiling
point lower than 100 °C in terms of an easy removal after forming toner
base particles. Specifically, water-insoluble or water-immiscible
compounds such as toluene, xylene, benzene, carbon tetrachloride,
methylene chloride, 1,2-dichloroethane, trichloroethylene, chloroform,
monochlorobenzene, dichloroethylidene, methyl acetate, ethyl acetate,
methyl ethyl ketone and methyl isobutyl ketone may be used alone or in
combination of two or more. In particular, aromatic solvents such as

toluene and xylene, and .halogenated hydrocarbon such as methylene

chloride, 1,2-dichloroethane, chloroform and carbon tetrachloride are
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the toner, nore preferably in the vicinity of the
surface in order to control toner shapes. It is

woaswilnsB4t 0 make t he shape of the toner surfaeer/JP2005/024210

concavoconvex by taking advantage of the shape of the

i norganic particulates or the difference of the

shafeahle. SPsednvaurti of theeoxgandc solvent tenbé siséd dattypically 0
desol vation process. The inorganic particul ates and

t pertdasB00abaxts B mapal prafutlly0 phiwctd Y80 hafts by mass and
enlarging the cycle (i.e. reducing the value of RVS of

th@ré %ﬁ?alﬂ?{ PDPEAKACCTY Fdts y Brass HakbdSh 25 mass

a depth of the concave portion“of the concavocohvex,

! ' he surface roughness (Ra). The
%%%Oég%tggkgéﬁgg%égbove may be used for the
i norganj.c particul ates; anong. these, inorganic. ..
part i cHSFER, U, EnPreoTible 48 dishers: tnqrgapds partjculates inside
organosilica are nore preferable in ternms of shape '
cldet toser.omorhpreferahlstin the wienity of theoyuréase ingymden talcontrol
charge stability. (2) The toner material solution is
etomles | shagabsi n Ihris apupssdhis tvediake dhdeshdpe ofrtheetmerofurface
a surfactant and resin particulates. The aqueous
nEhick FbdiveRe byt 8kingd O aRtad@t 8 th@MRhhpbNEf @he inorganic
organi ¢ sol vent such as al cohol (nethanol, isopropyl ‘

e i . | i .

AR RE P afiRp A B e SHIBLRE rRETRPRAR the toner in
| ovier ketones (acet.one. and net hyl, et hyl ket.one).. T
b B AR SONEteBar s bie dBne e g tistijes and
50parts to 2,000 parts by. mass and preferably 100 .

degelvatipn gaxe Mg tisylarks etiestivg ?m eolprging $hpycycle (i.e.
mass of tbe toner material solution. Wien the anount
iredueing thevabe pARMShyf thesdegreheoft ameavosneek}llie. ‘further
solution is not dispersed well, and the toner base
dveplealgs a iRyt of ghey esnd@detpoetiondifatet®hcav®oifbx, as well as
obt ai ned. When it exceeds 2,000 parts by mass, it is
NAflarging the surface roughness (Ra). The substances described above

may be used for the inorganic particulates; among these, inorganic
particulates such as silica and more preferably orgaﬁosilica are more
preferable in terms of shape control or charge stability over timeor
environmental charge stability.

(2) The toner material solution is emulsified in an aqueous
medium under the presence of a surfactant and resin particulates.

The aqueous medium may be water alone or water comprising an
organic solvenf such as alcohol (niethanol, isopropyl alcohol and ethylene.
glycol), dimethylformamide, tetrahydrofuran, cellsolves (Ijneth'yl cellsolve)
and lower ketones (acetone and methyl ethyl ketone).

The amount of the aqueous medium to be used is typically 50
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econoni cal. Dispersants such as surfactant and resin
particul ates are optionally added in order to well

wdize@rss4t oner material |iquid drops (crossli RERedPING/024210

extended during a dispersion process) in the aqueous

medi um Exanple of the surfactant include anionic
snaftadoah 090 paghs by mhky hbdrpredealily di9g pardaltpsl,000 parts by
orol efin sulfonate salts and phosphate ester, .cationic
surafsadiasad s 100 Eartaby neasabf thy peses m:al‘temal solution. When
al kyl am ne salts, am no al cohol fatty acid

deHd ¥HoueSs 1686 VR 50, pardd by @aks ﬂl%rto\f@wnxsﬁeﬁﬂdsolumn is
| m dazol i ne, and quaternary ammonium salt types such

dl 9 ldﬁ?ﬂg%é({"%e%wl Meumn[% lf)&se particles having given particle

dnmoni-um sa

ﬂa%m?fgg?a%? OREREdnE LR ehsde b BRFtesomass, it is not

noni oni ¢ surfactants such as fatty acid am de

degomearirgdes and pol yval ent al cohol derivatives, and

anphol ytic surfactant such as al ani ne,

dodecyldisparsandet sylchglagcisnefactant and resin particulates are
di (octyl am noet hyl ) gl yci ne and N al kyl -

Nop¥ish 18t Rdad N o¥deDed avd1e - didpsrde § RaledthabOIRY 1iguid drops
a fluoroal kyl group i s advant ageous since the use of '

|y
SR SEUYATUn £l BESUETHREs) B o aasons

con‘@ri sing a fluoroal kyl groupinclude fl uoroal kyl
Iic acids having 2 to 10 carbons and net al

salts thereo odi u erfluo ctanesul fb

gl ut ana‘%]}éamggﬁlog FUE ap qu a(ngoqu@ s_MrI}%{ctants such as

car bons) oxy] -1 - al kyI (3 to car bons) sul fonate, sodium
Iﬂ;wlqugngaLllfm@lel sali, pcoolsﬁn sulfonate salts and phosphate ester,

car bons) - N- et hyl anono] - | - propane sul f onat e,

f ¢atooralskyfactddtst oudD as aimbins paltatyipex Wuch &L atlsylandne salts,
nmetal salts thereof,
amino alcohol fatty acid derivatives, polyamine, fatty acid derivatives
and imidazoline, and quaternary ammonium salt types such as
alkyltrimethylammonium salts, dialkyldimethylammonil;m salts,
alkyldimethylbenzylammonium salts, pyridiniﬁm salts,
alkylisoquinolinium salts and benzethonium chloride, nonionic
surfactants such as fatty acid amide derivatives and polyvalent alcohol
derivatives, and ampholytic surfactant such as | alanine,
dodecylcii(aminoethyl)glycine, di(octylaminoethylglycine and N-alkyl-
N,N-dimethylammonium betaine. |

A surfactant comprising a fluoroalkyl group 1s advantageous

since the use of an extremely small amount of the surfactant is effective.

The preferably used anionic surfactants comprising a fluoroalkyl group
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per f Luor oal kyl carboxylic acids (7 to 13 carbons) and
netal salts thereof, perfluoroal kyl (4 to 12) sulfonic

weacha®7s13d nmetal salts thereof, perfl uorooct aneCT/JP2005/024210

sul fonic acid diethanol am de, N propyl-N-(2-

hydroxyet hyl ) perfl uorooctane sul f one am de,
paeludeofluatdalkyl sarhwxyticcacidedsvisgl2 dnel@readeons and metal
propyl trimethyl ammonium salts, perfluoroal kyl (6 to

salsatheerosf, didedithy peflioroctaglepalfoayb gliisinaad, sodium 3-[o-
perfluoroal kyl (6 to 16 carbons) ethyl phosphate

J
SR 0y WL I Yy, s

?t ng"n OE %g;g%f&;s %g%b%?lﬁr eeg%y?%gan 11%%1) BRe Flfonate,
"d’r?a W@g‘&? o é&’ %f%ga@f hog! ﬂgmq@a ég'inm:@ Igmgﬁereof

F- 833 (manufactured by, Daz ni pﬁ?on Ink And Chem cal S,

pesdnpeadkekyarbpryiopagids @oto 13 garbams, ankhmetal salts thereof,
123A, 123B, 306A, 501, 201 and 204 (manufactured by
Pohfheroalkpduet stoCo12) LawdfdniandcidBARGENT nfetaD0 saktsl thereof,
F-105 (manufactured by Neos Co., Ltd.). The cationic

peiflastcvtsnd NCulehial | pbRL i Cdl@ﬂia{fﬂﬂy seefedar W-phopyl-N-(2-
tertiary am c acids havi ng fl uoroal kyl groups

SRRy PlS Ao, Sk Ber Uil Rl (6 0 10

RN L BT T —
d I h d Surfl o

&1 10 saiapalNinba Ty oA igh e s iosmd perl yoropikyb (Gdo 16

FC- 135 (manufactured by Sumitonmo Three M Co., Ltd.),

carhimis) ebbybphogptmatefestensr Sady nBrids tharadfistaluds Surflon S-

Ltd.), Megafac F-150 and F- 824 (manufactured by
Dai nBppchahdkS-Ang (Giemifaatsred! Ine dspbi ke, C(EFI@’) % Fluorad

EF- 132 (manuf actured by Tohchem Products Co., Ltd
#93, FC-95, Fc-98 and FC-129 (manufactured by Sumltomo Three M
Co., Ltd.), Unidain DS-101 and DS-102 (manufactured by Daikin
Industries Ltd.), Megafac F-110, F-120, F-ilS, F-191, F-812 and TF-833
(manufactured by Dainippon Ink And Chemicals, Incorporated), EFTOP
EF-102, 103, 104, 105, 112, 123A, 123B, 306A, 501, 201 and 204
(manufactured by Tohchem Products Co., Ltd.) and FTARGENT F-lbO
and F-105 (manufacturea by Neos Co., Ltd.).

The cationic surfactants include aliphatic primary secondary or
tertiary amic acids. having fluoroalkyl gi'oups, aliphatic quaternary
ammonium salts such as perfluoroalkyl (6 to 10 carboins) sulfonamide

propyltrimethyl ammonium  salts, and Dbenzalkonium  salts,

benzethonium chloride, pyridinium salts, imidazolium salts, and as the
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FTARGENT F-300 (rmanufactured by Neos Co., Ltd.). The

resin particulates (organic particul ates) are added in
wonRaesro7s34 st abi | i ze the toner base particl es feacCmap200§024210

t he aqueous nedium and to provide the surface

rg%%gness. The effect on the concavoconvex of the

t vapresc SurioneS- Heb dmainidactired dbyp arsaihd| @lass Co., Lid.),

di aneter of the resin particul ates and the adheri ng

c Bhatiraid o€~ 138rfbeametactumidana Sutetonmiltires MrCpaLtd Bl Unidain

desorption (by acid, alkali, solvent or nmechani cal .

t DSa20® Kinanafadthieed &Fi Daidah TndubBiSSLAN) | BRghRREF-150 and F-

surface. Ra as well as RMS is |arge when the resin

PeYA | GhhRLBIHBRY B @Aiﬁ%&%?e RAK! AGlqe gﬁl&ﬂﬁﬁf‘s{ mglfcﬁgporatedx

adhered to the surface of 't spheric toner

' b Ny sha of the resi arti cul ates.
(RETC Chid SR8 Glspit e ElicheBE Gttt o i), amd
t i rticul ates are-snall or_the toner has '
eﬁ@égm&qui%a Harchareddy deos Goarktd)- desor ption
inside the toner. Meanwhile, the value of RM5 is
easi | y 'Bh¢ sesindasyiculaies engarhaparijculates) gore aylded invrder to

well as the resin particulates. Thus, it is often

dithbiliae thd tomeerbasel pattéclvalfoienad iRVBe gl dedium and to
controlling the organic particul ates. The large cycle '

oV S8 blunfadethddiathsRy taking advantage of the
inorganic particul ates and additionally the shrinkage

of the ron. 4t ef le-to add the resin_ .
parti cu’flz(? gésfye gf’) %a‘iﬂet ﬁ’lgi]c ?%%cto ﬁg%?o £ égﬁng%%\elrt F]&]E}flgﬁ‘? egaries
coat i over .1 he suyrface of the_.tqner hase particles
(EheRIPRE o e RATISS diamiestr g thearpnbs bRarates and the
i n¢cl ude pol ynet hacrylic acid nmethyl particulates of 1
rﬁﬁi@ﬁwg wapdisiomsst (arebedmant.i celompss dgfoomatiom amd partial
mm pol y(styrene-acrylonitrile) particulates of 1 nm
alegorption dby neide allaakssolPBat 0P thdcmmid-dctrusateny ofahe resin
Cor poration), SGP

particulates on the toner surface. Ra as well as RMS is large when the
resin particulates having a larger particle diameter are adhered to the
surface of the spherical toner while maintaining the shape of the resin
particulates. On the other hand, Ra as well as RMS becomes small when
the resin particulates are small or the toner has embedment, planar
deformation or a partial desorption inside the toner. Meanwhile, the
value of RMS is easily affected by the shape having a large cycle as well
as the resin particulates. Thus, it is often difficult to control the value of
RMS by solely controlling the organic particulates. The large cycle may
be easily modified by taking advantage of the inorganic particulates and

additionally the shrinkagé of the desolvation.

It is preferable to add the resin particulates so that the fraction of
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(manuf actured by Soken Chem cal & Engi neering Co.,
Ltd.), Technopol ynmer SB (manufactured by Seki sui

weoehkesito7es4 Co., Ltd.), SGP-3G (manufactured by Bok@p005/024210

Chem cal & Engineering Co., Ltd.) and M cropear

(manuf actured by Sekisui Fine Chem cal Co., Ltd.).

| YRig Pairticetpo aorting oper theswrisecof the tarerdiase particles is in
phosphat e, cal ci um carbonate, titanium oxide, .

cthd eangé ofi10 éatargd Py dribxymphsi thereaf indlade hwlpwethacrylic
Pol ymer based protection colloid may be used as a .

di SHeMSERY] pRFIAIIAREY 8f QNust A 13 Exﬁ{,)péwsﬁ}réﬁé |z tichiies of
di spersed liquid drops in conmbination with the

B T

cQpol rs of t f } Ng_cpnpou acj ds such as

R e e of Ry QI (o Ap e gresy B0 Ry Cocbatatiom), SGP
a- cyanomet hacrylic _acid, itaconic acid, crotonic acid,

f manpfackared ¥zﬁ| efekeri Chemiom| efc dai@Enesmpar Lo, Ltd),
(met-h)acrylic nononers conprising a hydroxyl group
sTsthmapolyomet S8 Guavufachyrhdby Sekindi, Plasticacioy) Lal.), SGP-3G
aci d- b- hydroxyl et hyl , acrylic acid-b- hydroxyl propyl,

N@h Amaafacthfedachyd - okl ChghiEAIPYE: , MbbAingCiCh.9-Litd) and
hydr oxyl propyl, nethacrylic acid-yhydroxyl propyl, '

ifldp6afiCintla g GRt );2 i haghy! ic

A g Pty SR Glel by SO PN P LR cal B T5AY

nonoacryl ate ester. diethyl ene glycol nononethacryl at
coter . dRaeerrt iiihbathd| desiipth Yogh AR IPRRIGRE PhosFhate,
ngﬁqnethacgylate ester and. Nnet hyl ol t hacryl am de, )
Vialgium, | EBRBRatey rHATHERS oFide alasHisRopndy brdiegyapatite
vinyl methyl ether, vinyl ethyl ether and vinyl propyl
eqeealsp heswsads of vinyl al cohol with a conpound

conprising a carboxylic group such as vinyl ‘acetate,

vinyl grelpnmrdissednsiovédiion bolloid ahey brcayddas dedispersant (or
dispersion stabilizer) to stabilize the dispersed liquid drops in
combination with the foregoing resin particulates and inorganic
compound dispersant. Examples thereof include homopolymers or
copolymers of the following compounds: acids such as acrylic acid,
methacrylic acid, a-cyanoacrylic acid, a-cyanomethacrylic acid, itaconic
acid, crotonic acid, fumaric acid, maleic acid and maleic acid anhydrate;
(meth)acrylic monomers comprising a hydroxyl group such as acrylic
acid-f-hydroxylethyl, methacrylic acid-B-hydroxylethyl, acrylic acid-B-
hydroxylpropyl, methacrylic‘ acid-B-hydroxylpropyl, acrylic acid-y-
hydroxylpropyl, methacrylic acid-y-hydroxylpropyl, acrylic ac¢id-3-chloro-

2-hydroxylpropyl, methacfylic acid-3-chloro-2-hydroxylpropyl, diethylene

. glycol monoacrylate ester, diethylene glycol monomethacrylate ester,

41



10

15

20

25

nmet hacryl am de, di acetone acryl am de, and nethylo
conpounds thereof; acid chlorides such as acryl ate

wohbwro7sis4 and net hacryl ate chl ori de, PCT/JP2005/024210

ni trogen-containing conpounds such as vinyl pyridine,

vinyl pyrrolidone, vinyl imdazole and ethylene imn e

, glygerinhmwaogeniates iestera ghreesincyponpmethagrylater ester and N-
More exanpl es of the polymer based protection colloid

i methylel pethacydaimydendaykalchhals qradthery elthyvene alcohol such
pol yoxypr opyl ene, pol yoxyet hyl ene al kyl am ne,

ped yﬁi@ﬂnﬁ@mylmﬁeﬂlmwmm etaeI: ﬁ@f&’?ﬁﬁﬂ l286y1 ether; esters of

al kyI am de poI yoxypr opyl ene al kyl am d

I
| au?@l)% enyI Qo%pg ém b éé&'i% léllg;g?up such as

yoxye en steary

t.h d I th nonyl phen e .
e e[” %g%t@ g’u%:/ﬁl)%’i r%ioene nate ylﬁrgg v¥nyl SbuI:y]fate, acrylamide,

hydroxye yl cel | ul ose and hydroxypropylcellulose . The'

#%@p dragebene genydampde t andmathylalicapmegndsidiereof;
heret of ore known equi pnents such as | ow speed sheari ng
restith ochlohidgh spedd ahemrylage nehlooifle Bingh-petdmenylate e¢hloride;
met hod and ul trasoni c nmethod nmay be applied. Anpbng

tiierogenwnbaighing Reathoveds isghres Wed ipsrities oFiakl 9yfﬂﬂ1done
meki ng the particle dianmeter of the dispersion 2

ZAnYMmidieolehalli &R ?lelfer il %doéh&em%ﬁﬁﬁﬁlﬁsa heterocyclic

shearing di spersion”machine is not parti

I t t |caIIy 1, 00

a5l Sy %I*‘;bﬂ‘% s 558 S0P Bh sl Rrodpi g snloid
eri dIS particularly [imted, but it is

t1§z‘gf 36”‘1’9 8{1%% sushs ag; pofvaxyephylpaec 2oLy eypaopylene,

bat ch nDde The tenperature during dispersion is

mpvewethylone to abylamineder modgsumebpyiedepr ef allghynine,

40 0OC to 98 C. The rel easi ng agent. can be conprised in

thudy @xyechyienaedi uallpfasddéecaugwlydxypaopyleasst er alleylamide,
t he organi c sol vent phase due to its

polyoxyethylene nonylphenyl ether, polyoxyethylene laurylphenyl ether,
polyoxyethylene stearylphenyl ether and polyoxyethylene nonylphenyl
ester, and celluloses such as methylcellulose, hydroxyethylcellulose and
hydroxypropylcellulose.

The method of dispersion is not particularly limited, and
heretofore known equipments such as low-speed shearing method, higIr
speed shearing method, high-pressure jet method and ultrasonic method
may be applied. Among them, the high-speed searing method is
preferable for making the particle diameter of the dispersion 2 pm to 20
pm. The rotational frequency of a high speed shea:ring' dispersion
machine is not particularb-r limited, but it is typically 1,000 rpm to 30,000

rpm and preferably 5,000 rpm to 20,000 rpm. The dispersion time period
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i pophilicity even if it is initially conprised in the
aqueous nedi um phase. However, it is nore preferable

woOhede/rkB4r el easi ng agent is conprised in the 8CyAP1005/024210

sol vent phase. (3) Amines (B) is added sinultaneously
wth the production of an enulsified liquid to react

wist hott prrtpil gy tlemitede but yivisr typagalén Apk mihntesabo 5 minutes in
i socyanate group. This reaction acconpanies .

ctlos ad serdi nbatohdimod e e XElentdmapeedituird d urinigedisparsich das typically
The duration of the reaction is selected based on the

r gaCttoViFY° @ (usdd S siitd) ddwe f&@@tﬂyq@@mww °C.
structure of the pol yester prepol yner (A) It

{YP! Calt e YL Hch® A BBUctop AR B 3ghxo&s medium

hours to our's e reac
eferab

typi ca 0 C.to 150 C .and 98 C. A .
hﬁﬁ bt B ars el CalhbOTEaB § Vﬁ%% 58 e Bo its
mpl.es. of the catal yst_includes dibutyltin | aurate '
ahﬁor&phéttyletvr%n if #sapatialiy rompriednetheagteoys medium phase.

conpl eted, the organic solvent is renoved from an
cHoleiver, dt idimprer prefiergbleadtadrtthe, releaksing e gemil isi donsokised in
di spersion is then washed and dried to yield toner

belscorganid §4196nt iurhﬁs@ntl re systemis gradual |y heated
with lamnar st 1rring, a strong agitation is given at

a_cer t abn ARG @) Y5 & H@a%?mﬁl%ﬁh%ﬁfﬁggb%ﬂea% YRS RRichof an

renove organi c SO vent a resu

rod ndl,e- sha d ¢ r artic
RS T Goaf 2 SR B pAEe R asBufRagy U cBmprising
sol ytion such as cal ci um phosphate salt is used as a
08 BROCERBRLESTLONP: i zer, the cal ci um phosphate salt is
renoved fromthe toner base particles by dissolving
t he salFhig x%@mmamwehmpwmbngcamﬂpu extensiognof the
washing with water. Additionally, the

molecular chain. The duration of the reaction is selected based on the

reactivity of amines with the isocyanate group structure of the polyester
prepolymer (A). It is typically 10 minutes to 40 hours, and preferably 2
hours to 24 hours. The reaction temperatﬁre is typically 0 °C to 150 °C,
and preferably 40 °C to 98 °C. A heretofore known catalyst can be used
as needed. Examples of the catalyst includes dibutyltin laurate and
dioctyltin laurate. . |

(4) After the reaction is completed, the organic solvent is removed
from an emulsified dispersion (reactant), and the emulsified dispersion is
then washed and dried to yield toner base particles.

The entire system is gradually heated with laxinina‘r stirring; a
strong agitation is giveﬁ at a certain temperature range followed by

desolvation to removed the organic solvent, which as a result produces
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di spersion stabilizer can be renoved by deconposition
with an enzyne. (5) A charge controller is added to

woOheostoosBs base particl es obtai ned above, and PO@aP2005/024210

i norganic particul ates such as silica particulates and
titani um oxide particul ates are added externalu¥
cipindle-shapadotiener Paseapariiclesn ofWhére xhmmgeound which may
controller and the external addition of the inorganic
pHsgdleelliat esidaned pdkhiir seldtion betletef aileivm oplosphbbodalt is
using a mxer. By this a toner with small particle

diRAehela AMheISiBhPstRdIi&G! ¢hdi ANELEA p‘]!io%f)ﬁaﬂwsaﬂrhs' fmoved
easily obtained. In addition, the shape can

54051 6 0oLt L2 RSP zhné;%attg%tt?%c@ ouh as
SRR, Yo T LRI B8, B

shape. . (Devel gper) A devel oper of the present
idsparsiansiebibrarsen be zemgred byfdecomppsiianwithae anryme.
and optionally sel ected other conponents such as

carri ef5) Tecldegel eperolery ibeaddehetoc shpotrarr base particles
devel oper or a twoconponent devel oper, and the

tol¥gaigRAP O4lgdte, dawdl Ofiftin | ﬁl(ﬁ?ﬁflﬁ',r aphitiddlaty Bu as silica
enhanced |ifetime when used hi gh speed prl nters ‘

g)%o ToRhiPLE ¥hdh #ﬁut e Wﬁﬁd@onaf& Added’ Q?ttei'ﬁglly to

cessl ng spee e cas e- conpone
ﬁelo er, wmth the toner of the present |nvent|on
t PF?1e varlatlon in the toner partlcle
t oner bal apced. Sin

di arret

there i %%ﬁt t1omy %St%f qtateet@ﬁéto leg aatlddt-,ltee%tﬁrﬁgl addition of
roll er and no fusion of the toner to a nenber such as

the daorgenicrpdaticul dtest areeperformed bsayxeretofca‘eokawia mathods
st abl e developlng

using a mixer.

By this a toner with small particle diameter and sharp particle
diameter distribution is easily obtained. In addition, the shape can be
controlled from a pearl shape to a spindle shape by strong agitation in
the process of removing the organic solvent, and furthermore, surface
morphology can be controlled from a smooth shape to a dimple shape.
(Developer)

A developer of the present invention comprises the toner of the
present invention and optionally selected other components such as
carrier. The developer may be a one-component developer or a ‘two-
component developer, and the two-component developet 1s preferable in
terms of enhanced lifetime when used for high speed printers compatible

with the recent enhancement in information processing speed.
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property and images are achi eved during the prol onged
use (stirring) of the devel oping unit. Regarding the

woemeamBonent devel oper with the toner of thePOTEBENS/024210

invention, there is little variation of toner particle

di anmeter in the devel oper even though the toner is

bal ancda Gweease ¢fi tdicormpedoppoient dévelpper webll the toner of the
favorabl e and stabl e devel opi ng property are obtai ned
Ipresént’ invemtion, ttherd &y Btdeivagiativnt irf he aopsOpardged diameter
period of tinme. The foregoing carrier is not

RAEh 1Hu@h! thel {dHet 66 balth@a SBcORhEANR hY MAliREEYhe toner

dependi ng on the purpose, but those having a core

rrr{g: % Hegflrzlog)rq]glg Srpﬁe}g? iaq%i @Qe{}}ggﬂ SP +h8 acto%e% hcg £ %gmber such as

era erral’'s for the cor

terial are not particularly limted, .and gcan.be .
Hedo b W@@Se@#ef&n@m# haPUPETIF AHD A IEdpveloping
exanpl e, manganese-strontium_ (M-Sr) based naterials
PrepeEigand dmnges aae rehiewedvgyringdde pralenged wsef(stdoring) of
emu/g to 90 enu/g are preferable. In terns of assuring

tthe devedepidgnsnity, Reggidingndgntt o-zeshpoakeat i ddvelapee hwih the
i ron powder (100 enu/g or greater) and magnetite (75

€oHéN of @hé 3e8oY fveifor tHes a0 1Rt1e VeakhioHBENRhEE §frticle

materi als such as copper-zinc (Cu-Zn) based materials

tQi%Qm% 9nt ﬁ1e8 Qi&%?#ﬁ &leh QB&F@ %Weet(iﬂeb_rg E‘bgry'g?%gc%ﬁt over a

at the contact e toner a spl
state wi,th th ot ocondugt or .can b ftened.and that
FrBlodiat it SR ThE: SAGArEHIE HHLSEAMa A g DE Pioberty
qual i t)a/iﬁﬂ'l('gese Jray be used alone or |n_conbination of
K8 I giigpg; iRgthe deyelpping wnt; fwet prolopged@eriod of
core material, an average particle diameter, i.e. the
vohene average particle dianeter (D50), is preferably
10 mmto 200 mm and nore preferably 40 nmto 100 mm
The foregoing carrier is not particularly limited and can be
optionally selected depending on the purpose, but those having a core
material and a resin layer which coats the core material are preferable.
Materials for the core material are not particularly limited, and
can be optionally selected from those heretofor known. For example,
manganese-strontium (Mn-Sr) based materials and manganese-
magnesium (Mn-Mg) based materials of 50 emuw/g to 90 emu/g are
preferable. In terms of assuring the image density, highly magnetized
materials such as iron powder (100 emw/g or greater) and magnetite (75
emu/g to 120 emu/g) are preferable. Weakly magnetized materials such
as copper-zinc (Cu-Zn) based materials (30 emu/g to 80 emu/g) are
preferable in the respect that the contact of the toner in a spike-standing

state with the photoconductor can be softened and that it is
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When the average particle dianeter, i.e. volune
average particle dianeter (D50), is less than 10 nm

woheosforssti on of fine powder increases, and PCT/JP2005/024210

magneti zati on per particle beconmes |ow to cause
carrier scattering in some cases. Wen it exceeds 200
nagvaniegepes iy Gngklﬂgath@ amege  havee bigle dupbity ayBleese may be
toner scattering in sonme cases, and in particular,
atieatalonberrnapoathiabtion offtweadn moremges in a
full-color printing conprising many solid inmges. .
Mat er i aisgfi@ing BBe RSt @khetdh OfMPe RPE h&tdrdll ¥n average
limited and can be optionally selected from heretofore

' pendi e S - .
CPEMLE SRR R PER L0 AR DURRS BB Blalcter (D50), is
r esi.ns ystyr based,resi ns, .hal ate lefin
PPyttt S8 Ra e DisSF LY D ik do D
resins, _pol yet hyl ene resins, polyfluorovinyl resins, )
pol yf | i the avrusge magtigle dpengter 1.eumlsmangyerage particle
resins, polyhexafiuoropropyl ene resins, copolyners of
f diaoreder (PHOY an desmithaac 1§ junmothenfraction pbifineepewdér increases,
fluorovinylidene and fluorovinyl, fluoroterpolyner.
Saned) nefrrictiZplonBer PAdrtichd baédHes dal iy leise éddhier scattering in
fluorovi nylidene and non-fluoride nononer and silicone '

I &thd8asekh eW?leﬁBiY, eREcdRESHR Hﬁf‘ §h8's .e&ﬂ%%[%lﬂl%t 43 8freduced
two or nore. The am no base KQS|n I ncl ude, for
resins

exanpl e, .urea-fornmal dehyde , el am ne resins
OBy PR P Bar ALY arnattoct the
and epox re?in .. The pol.yvinyl based resins include,
f‘E?Pr%‘i%ﬁ%lne,O 1nagesdnpa)| g}%sﬂw RRAREEAMPYESINg many
resins, polyacrylonitrile resins, polyvinyl acetate
reodidniznagest yvi nyl al cohol resins and pol yvinyl butyral
resins. The pol ystyrene based resins include, for

exanpl éatxaliyistipr ¢he redisi lagennde siogreireicabndy limited and can
copol ynmer resins. The hal ogenated ol efin resins

be optionally selected from heretofore known resins depending on the
purpose. Examples thereof include amino based resins, polyvinyl based
resins, polystyrene based resins, halogenated olefin resins, polyester
based resins, polycarbonate based resins, polyethylene resins,
polyfluorovinyl resins, polyfluorovinylidene resins, polytrifluoroethylene
resins, polyhexafluoropropylene resins, copolymers of fluorovinylidene
and acryl monomer, copolymers of fluorovinylidene and fluorovinyl,
fluoroterpolymer such as terpolymer of tetrafluoroethylene and
fluorovinylidene and non-fluoride monomer and silicone resins. These
may be used alone or in combination of two or more.

The amino based resins include, for example, urea-formaldehyde

resins, melamine resins, benzoguanamine resins, urea resins, polyamide
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i ncl ude, for exanple, polyvinyl chloride. The
pol yester based resins include, for exanple,

woabos@rssgh ene t er epht hal at e resi ns and pol ybut pCeaR2005/024210

terepht hal ate resins. Conductive powder may be

conprised in the resin |ayer as needed, and the

coasdnge andenssyidesinsn el pelyvinyl acadpiesinsmeichide) dndexample,
carbon bl ack, titanium oxide, tin oxide and zinc

ou¢rye. rebines. apelyagthphriethaerilageteingf poR@seylonitrile resins,
conductive powder is preferably 1 mmor |ess. Wen the

Y ERAS1PREdth € ?eéih@,"?&ﬁ;viﬁﬂc SRA8OL réiThs ' dnd %;Bgﬁgg%lebutyral

difficult to control hé el'ectric resistance

c ' r by di ssol yi ng .a

PR ol e, DB sl P nfiind J0iElls. Yo SR 3B i Fstyrene
sol ution,, subsequentl | yi ng. the_coating saol ytjaon .
ISt ARG SRR Golt pURaVBror 1Ry EhpardqSeRatey olehn resins
her et of ore known_coating net hod and drying followed by
cickident foan examele opelyngnyte chisgiden c| Thie wolyester xeaseleresins
a di ppi ng nethod, a spraying nethod and a brushing

mechodk, fohexample mwdyetdylenes terephizalaie vbsink \and polyedtylene
can be optionally sel ected dependi ng on the purpose.

Beasphetfalbhtier&@hs.i ncl ude tol uene, xylene, nethyl ethyl
ket one, nethyl isobutyl ketone and cellsolve butyl

acet at eofdigetiRl JRFIA nf rl%ééF@ﬁggi??% gn ﬁg{; ﬁ%%ﬁlgliragfglh 8¢ ngeded,

limted; 1t may be anext

SR 00 R e R 508 B 55, cbon
SHEEkT L ARl e e pati
amount of the resin layer in the carrier is preferably
odigmefer of these conductive powder is preferably 1 pm or less. When
the average particle diameter exceeds 1 uﬁ, it becomes difficult to control
the electric resistance in some cases.

The resin layer can be formed by dissolving a silicone resin in the
solvent to prepare a coating solution, subsequently applying the coating
solution uniformly on the surface of the core material by a heretofore
known coating method and drying followed by calcination. The coating
method includes, for example, a dipping method, a spraying method aﬁd
a brushing method.

The above solvent is not particularly limited can be optionally
selected depending on the purpose. Examples thereof include toluene,
xylene, methyl ethyl ketone, methyl isobutyl ketone an:d cellsolve butyl

acetate.

The method of calcination is not particularly limited; it may be an
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to 5.0 %y mass. Wen the anmount is less than 0.01 %
by nmass, the uniformresin |ayer can not be fornmed on

wohacaasBace of the core material in some caseBCTMRZNG/024210

it exceeds 5.0 % by nass, the resin | ayer becones
excessively thick to cause granulation within the

cewteimal, haatinghusethnd f @r mnc antdranl phedting enetlaod. noExbhmples
obtai ned in sone cases. Wen the devel oper is a
tiMeresipehedd Menridepedingt A et estirief fui-hgcd; ad rl@d bRctric
t he two-conponent developer is not particularly

| ¢ i I F

(A 2003 BP AR oo S04 JREI) PR mothon
%)% ngﬁl%randvmare preferably 93 %0 97 %y mass. In

glé ep A ThavH- xi ng ratio of the toner to the carrier

in the twoconponent deve|l oper is preferably 1 par to
10.0 pz;[fr}%%aﬁ’;f’%s‘g the nefmn wrmbﬁyé@mawrmawsgq@iwm %
mass of the carrier. The devel oper of the present '

i teveft Yooby qoass.i J¥ben Hbetameunbfis tless thass M1 % by mass, the
i nvention. Therefore, the occurrence of photoconduct or
funifiormg resin lagep caxant dd, formedeon she satfaté of shpoesii Wagerial

‘to stably forman excellent and sharp i mages havi ng

hinOdbrildiahéds/ WKbN@: ¥acbat 150 % byl AR sENENERNES 3aPér becomes
i mge. (Process cartridge) The process cartridge of '

t . nty.j nvent | c ' t,i rj
AR L OEREUBER,E BT M BEET R b
devel opi ng.unit in which %tip)e tent. el ectrostatic
YRR S AR tidler SULAPY PRAYERS PR MEREG | <

devel oped using a toner to forma visible imge; it

f ur t herVBenyhe eyelanesis gntwe commonaat dpvelepestibe cpntent of

needed such as a charging unit, devel oping unit,
tthanefrereri iy theitwo-cdrepoment devéloper is not particularly limited

and can be optionally selected depending o‘n the purpose. For example, it
is preferably 90 % to 98 % by mass and more preferably 93 % to 97 % by
mass. |

In general, the mixing ratio of the toner to the carrier in the two-
component developer is preferably 1 parts to 10.0 parts by mass of the
toner based on 100 parts by mass of the cérrier.

The developer of the present invention comprises the toner of tile
present invention. Therefore, the occurrence of photoconductor filming
can be prevented, there is, and it is possible to stably form an excellent
and sharp images having high quality and no wvariation in  the
unevenness of image.

(Process cartridge)

The process cartridge of the present invention comprises a latent
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. cORpsEs

and neutralizing unit. The devel oping unit conprises a
devel oper container in which the toner or the

wdevwlopss of the present invention is held an#C®JP2005/024210

devel oper bearing nenber which bears and delivers the
t oner ﬁg@the developer held in the devel oper

ring, membes whight bearsca dptandeeeatrpaipdic image and a
thi ckness controlling nenber for controlling the |ayer
t Heedlnpig omit e whice thenbrtenThdeqiratatie asge iligRe Mn the
the present invention can be detachably provided for

vbitent make bcboeapiniRRas devsRiped @684 B {02%raB%orm a visible
printers, and preferably, it is detachably provid ngl

: f%aéé'!elﬂ FRgBel Ao A Oﬂlﬁse%o Bﬁﬁ(%f Uil o #}ﬁgngﬁfsﬁﬂected ag needed

i nvention describ ereinafter. he™proce
rlses a

BT b A e AP R T AR08

dev ing.unit 104, a transferring unit 108 and a

c?@g ﬁ"ﬂﬁ??giﬁgg it further conprises other units as
needed. In Fig. 1, 103 and 105 represent exposur e by

an expo'Eh‘h éeﬂaoplwun‘ét gosepriséng dewdloper contginet i ethich the
The phot oconductor 101 may be the one simlar to that

etyien yordthey deelopem g the ipresentafipamaions i RS Iahada developer
| ater. An optional charging nenber is used for the '

Chedrith Qe diibér ®AdeH\NBEdrs A 'dgﬁggrsf ﬁ{e'moﬁgr 'i‘%ﬁ@%%vg%pxr held

the process cartridge showmn in Fig. escr

| & &Rk ﬁle.@&l‘bggls t %4t31ﬂ&ag§n§ o#r en%%? nglé‘gﬁ QONZ;?mses a layer

exposure | na or ned t

pt?y@%ﬁe%%duatoﬂg}%ll rcri{};?ér{ |0 tglf a {}fﬁc A}%@zolgﬁ]tgngss of the
e?posurge%OS by the exposing unit (not shown in the

fRGHL &y

The process cartridge of the preseﬁt invention can be detachably
provided for various electrograph apparatuses, facsimiles and printers,
and preferably, it is detachably provided for the 1mage forming apparatus
of the present invention described hereinafter.

Herein, the process cartridge, for exemple as shown in Fig. 1,
comprises a built-in photoconductor 101, a charging unit 102, a
developing unit 104, a transferring unit 108 and a cleaning unit 107;.it
further comprises other units as needed. In Fig. 1, 103 and 105
represent exposure by an exposing unit and a recording medium,
respectively.

The photoconductor 101 may be the one similar fo that employed
by the image forming apr')aratus described later. An optional charging

member is used for the charging unit 102.
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This latent electrostatic inmage i s toner-devel oped in
t he devel oping unit 104. The toner- devel oped inmage is

wonresdieBsed by the transferring unit 108 ont oPCINEP2005/024210

recordi ng nmedi um 105 and printed out. Then, the

phot oconductor surface after transferring the inmage is

cl eanedNpyt, tareisageformgingrptocd byl prodesecartridge shown in
neutralized by the neutralizing unit (not shown in the
fFgurk)is déseribbdye Aopetoaiti slostrasiaticepaate korg@ipdnding to, an
Regardi ng the i mage form ng apparatus of the present ‘

| MRRURO M ARE it AbBRled BRIELOCAIFNS BBTRAG! pRABbconductor 101
constituent el ements such as devel opi ng section anlél

PR AL Rl S &fsﬁkﬁeﬁ%ﬁl@ﬁﬂeﬁ £ o g o
in body of th Alternatively, '
o ey syirg ) B i, xp s diitr ok hosei b Beure).

a_charging section, an inmage exposing section, the _
dEkis| lgpenigelestroptatic tmage s fener deyveleperk patheidayeloping unit
section and the cleaning section with the |atent inmage

bEM.i Athentizerdevelopekleimagketiatimbiferreid gt éheitirdndforrife unit
mai n body of the apparatus, and the single unit may be

gl siftbachabl&ofdingi Rdeditich S 105CAn@Spidithd blt.t NGhen, the
mai n body of the apparatus. (lnmage form ng apparatus :

WU thEBERLLOF M&cﬁéﬂ@ﬁkrgﬂﬁefﬁﬁg %yef)grﬁég? 1?%8561%&]%y the

of the present 1nvention conprise

bgar.i.ng ne a, atent electrostatic i ma f.or.m ng .
AT TRIPEST aB Sl Fier, SeRERER M, ot MO aipigE it (ot
fixing. unit:; it .f her, conprises other units such as
aslh)zéeéfr}? %Igﬁg‘-ez ﬁglgrfe)n .u{File abexg i%%@r%m ayerspeated again: and

controlling unit optionally selected as needed. The

" i mge fRegardipgrthehudagé foteing eppatatiinwéhhée present invention,

conprises a | at ent'_ el ectrostatic i mage form ng
phecbgent aintkeyee bepting mie@bss,adl constituent elements such as

developing section and cleaning section are integrated into the process
cartridge, and this unit may detachably constitute the main body of the
apparatus. Alternatively, the process cartridge may .be formed by
integrating at least one of a charging section, an image exposing section,
the developing section, a transferring or separating section and the
cleaning section with the latent image bearing member to make‘ a
detachable single unit in the main body of the apparatus, and the single
unit may be made detachable guiding units such as rails in the main
body of the apparatus. |
(Image forming apparatus and image forining method)

The image formin;g apparatus of the present invention comprises

a latent image bearing member, a latent electrostatic image forming unit,
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process and controlling process optionally selected as
needed. The inmage form ng method of the present
i avdevelopingnubig, faavoustfeyriogr nhgd apdt abfixime wndget further

- form ng apparatus of the present invention; the |atent

eleepiprisekabtker nages fQudh ngs pi oaeaEratiathdeus r élegnigt unit,
by the latent electrostatic image formng unit; the
d¥ & PRI R REShtFAN B ufiB bptBHaly seRbtdd'8s needed.
devél oping unit; the transferring process cannbe
carried t. t.ransfer o it. the. fixin .
pr ocessrlg%n1 %g‘%: 20§F‘18§ %ﬁ?h(%%/ Ia? I%}égfpltrglserﬁg} hnrﬁetn;tm%‘n%m{lﬂ%ses a
ot her prpcesses.can be carried out by the other units.
” beleht oBrBRefais amage ggm%rmq'f@%r 8cde¥elonping progess, a
el ectrostatic image form ng unit- The | atent o
elteansferging peo¢asagadf @ fhiing nnoeesss andsit fupthareepmpifises other
formng a latent electrostatic inmage on the |atent
i peoesbesrsucl BB ndateutFhBzing! @rbcdsspgtedidagi pgodeesibescycling
(sonetines referred to as an 'electrographic
P RedRes AshdCdodtrolihg erbéé?s@tdiﬁmrﬁ Sledtell aseded.

e

particularly limt interns of material, shape, ‘

i i , . Lot _

S Ut Uisip 0o Loemthd POl B (BRPDRRELE! Blveton can be
s f bl d h dth [

 REPBab: YRR Burt AR o P B o procon

anor phous siljcon and sel enium and organic .

p Heet Y Lﬁxeolasffe%ehcwswtyémagﬁefowg process can be carried
pht hal OBO| ymet hi ne. Anong them anorphous silicon is

pput by dbedatenttdectsosshticanpgel fortming unil ghedlavgldrieg process
anor phous silicon photoconductor, it is possible to

ug®n deEaetiedidust the dexdloging e} tlonauefdryihd prREss can be
conposed of a-Si

carried out by the transferring unit; the fixing process can be carried out

by the fixing unit; and the other processes can be carried out by the other
units. |
-Latent electrostatic image forming process and latent electrostatic
image forming unit-
The latent electrostatic image forming process is a process of
forming a latent electrostatic image on the latent im-age bearing member.
The latent image bearing member (sometimes referred to as
an ’electrographic photoconductor’ or a ’photoconductor) is ~not
particularly limited in terms of material, shape, structﬁe and size, and
it can be appropriately selected from those heretofore known. However,

the shape is favorably a drum shape, and the materials thereof include
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(sonetines referred to as an 'a-Si based
phot oconductor'), obtained by heating a support to 50

wQ20/04834 C and naki ng the [ ayer on the suppor PCDOYP05/024210

filmform ng nmethod such as vacuum deposition nethod,
spattering nmethod, ion plating nmethod, thermal CVD
niehgainic iottoccshicorsdsuiDasnamie baud Bliemand\olenium, and
nmet hod. Anong them the plasma CVD nethod, i.e. the

nBigadte iphotbéorleteBusaeh gas pdlysi¢ossminse (bHthalbpcdgiethine.
current, high frequency or mcrowave gl ow discharge to

fg{d@@%@uﬁl aHERARIdd Ghcdd 1D RITetdifle SHRORAS of lo‘-hg lifetime.

favorabl e. 'The I'atent el ectrostatic i nage can

f or med I?é’ n_g?ng tﬂ% aéﬁd%gzlé{dé%?ﬁco egh'&%chﬁ&ﬁ‘%&%ﬁ% 3)05s1ble to

bear i posing acc

the imges it.c b erfor he | at ent

evs,fcﬁr@%q 8?‘?%1%%% b pgondpielveJagnt composed of a-Si
el ectrostatic inage forn1ng unit conprises the

Cloamgtivess sefornis fhi 2 auHarebase poghdesduskordhebtained by
| atent i mage bearing nenber and the exposing section

v atine % pappsri tie56 GCftack)0TC tind makeng thenkayer baathiengnpport
menber according to the imge. The chargi ng can be

PSy hofIe Gori PRI hHd sacly aktvifudn (depbitionlkdtéd, Mpattering
the latent image bearing nmember using the charging ‘

Sﬁ% 10E2@a 1?1%:: Hle %&glgjérﬁfbl' gf&ﬁbh' HHbA- Aéésmted CVD

I|n1 I onal ect ed epen

u e ef eof cl ud t act
oRg 1@%8 4B P omEthal; é{n&fﬂ&@l ol Rlan CVRymgthod,
conductive, or seni-conductive roller, brus film and
rubbidie Bedhed innwhitiha sonrer ©asHsr rograsedkyn divest current,
uses corona di scharge such as_corotron and scorotron.
Thighsfrageendy phenitrawgie glmnchecham;e tvefoym amyafSirdeposition
such as

film on the support, is favorable.

The latent electrostatic image can be formed by charging ’ghe
surface of the latent image bearing member and subsequently exposing |
according to the image; it can be performed with the latent electrostatic
image forming unit.

The latent electrostatic. image forming unit coﬁlprises the
charging section which charges the surface of the latent image beariﬁg
member and the exposing section W_hich exposes the-surface of the latent
image bearing member according to the i 1mage

The charging can be performed by applying a Voltage onto the
surface of the latent image bearing member using the charglng section.

The charging section is not particularly limited, and it can be

optionally selected depending on the purposé. Examples thereof include
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and it can be selected in concert with the

wepewiozssat i on and the form of the el ectrograpRCT/JP2005/024210
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apparatus. Wien the magnetic brush is used, the

magnetic brush uses various ferrite particles such as
Zoeffilact echatgings setidomshapei nse mhrbenfaad imvoonpoasgdising a
of a non-nmagnetic conductive sl eeve for supporting the

pashdwlibe 8ndemirmatattivelrblienchasdd film hhd ailtrveblade; and
Al so, when a brush is used, for exanple, a fur

o Lol 1 : :
CERELIAR b 50 SR B8y SRPRRL UL L1 o cortron
fur ;brush, and the charging section is nmade by | oopi ng

o?ngtsf%%qtir% the fur to a nmetal or other conductively

treated _core grids. The chargi ng_ section is,not

i mi t odThE shapealothe g’a‘«ﬁt%eg membez Haayikegok any; fogw such as
However, it is preferable to use a contact type '

c magyietiy ehi ond fimbaisinin adddidotareliprappdribicas hei sdlected
reduced ozone generated fromthe charging section is

oin adonedrt Wikh e ko sdpeeiftanidie gl fibemésnbyofxhes iehgtrograph
the surface of the |atent inmmge bearing nenber

agppaMitns. (WHeRetHd BEGnEticSusheiset R ithe BEEHEAR bribk uses
exposing section is not particularly N'imted as | ong

“5a56s PR R0 25 AOHL B A0 16 okl b

ceo I'mage

member charged hy the chargi.ng section, and it canbe.
OB ah AP OEH i & BORERRRR G CORARHRVOHIREE dor efRRprias the
t hereof include various exposing sections such as )
r ppriidles and apraanet rol emdlesed ia theslpeeedAlsogehen a brush is
optical and liquid-crystal shutter optical exposing
sastd,dos exampléea finecardudtivedy tierted avibh ckrbomhtoppgr sulfide,
net hod i n which the ,

metal or metal oxide is used as the material of the fur brush, and the

charging section is made by looping or attaching the fur to a meta_l or

other conductively treated core grids.

The charging section is not limited to the above contact type
charging sections. However, it is preferable to use a contact type
charging section since an image forming apparatus with reduced ozone
generated from the charging section is obtained.

The exposuré can be perfqrmed by exposing the surface of the
latent image bearing member according to the image using the exposing
section.

The exposing section is not particularly limited as long as the

exposure can be performed according to the image on the surface of the

latent image bearing member charged by the charging section, and it can
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exposure is perforned according to the inmage fromthe
backsi de of the | atent inage bearing nenber may be

wenplegyed4 Devel opi ng process and devel opi ng UuRCT/JF1Ive5/024210

devel opi ng process is a process of devel oping the

| atent el ectrostatic_inmage using_the toner or the
dboevpipenally selectpd cdepanding con i the purposen aEvamiples thereof
i mage. The formation of the visible i mage can be
pexdloderschripusd exposipgnepctioas | atchntis etepdichtisigadpiicaliragd lens
using the toner or the devel oper of the present .

| allept baswd, dadet toptaial bEnd el d@Idr®e byl fshﬁtt%%vgllkﬁ&un 8xposing
unit. The developing unit is not particularly Timted
aSedift}. @as the devel opnent can be perforned using the ’
toner or the devel oper of the present invention. It

can be tjonal | el ected from those .heretofore .
known, %ﬁ&hg ¥ Iiegl%Pé IEY%%?%saﬂ?‘ﬂﬁlﬁﬁgﬁFﬁ‘gs@eg% ARsVhich the
a devel opi ng section which holds the tgner or the ‘
GetApe s grrlormnes asemdin be e ownagr fen thpaaaksidof the
toner or the devel oper of the present invention to the

| latent inhge beawingtmembengeaynbe kmployed.hout contact. A
devel opi ng section conprising a vessel with the toner

ofDévedoinggaotedsnuahtiboslopmg@ng- pref erable. In the
devel opi ng unit, the devel oper is borne and delivered

by the TRé efidveldfigs Pediek®9sBMBRIceséNoft |d%€51%?16ﬁ%1 %hteh éatent

electric field i's appliedat a position opposi

I i ri e and the |atent

e@%gﬁ?(s)és{ at ?%“%ri’ﬁagg&ﬁ g?e{qnae eﬁ’f %‘?ﬁé%vﬁg’gﬂ g fBfpRresent

i S dﬁf\{ehgtp%d, wher g@t he devel oper of the present

i PWEREOB O ST R Yshd el 8dev el oper. The devel opi ng

section _may be a_dry devel oping systemor a wet

devel opthg) Bysadign nef ebervisible nupabe gani hgl @erfirored by

devel opment . .

developing the latent electrostatic image using the toner or the developer

of the present invention, and it can be performed by the developing unit.
The developing unit is not particularly limited as long as the

development can be performed using the toner or the developer of the

present invention. It can be optionally selected from those heretofore

known, and suitable examples include those comprising a developing

section which holds the toner or the developer of the present invention

and can impart the toner or the developer of the present invention to the

latent electrostatic image with or without contact. A developing section

comprising a vessel with the toner of the present invention is more

preferable.

In the developing unit, the developer is borne and delivered by

the latent image bearing member. An alternating electric field is applied
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section or a nulti-color devel oping section. Suitable
exanpl es thereof include those having a stirring

weeatcioass3whi ch charges the toner or the devel oper/Jp3005/024210

rubbi ng and stirring, and those having a rotatable

magnet roller. In the devel oping section, the toner

aftl atpesidan oppesiie o s datean dmeage heading mrerebemphd the latent
where the toner is charged by friction and nai ntai ned

| aleatsystiide Sheapdi oy thiealatent itigesbeding wentharoisatiévloped,
magnet roller to forma magnetic brush. The nagnet

I GiHe@k the dvERPSLES the pR&evit GhPddiYorPls Lib&d !a@ttﬁé‘#ie{tnﬂgﬁgf.

beari ng menber (photoconductor). Thus, a part o
t oner [ X [ [ t he
sur'f ace P IRETERE LB AV £ SR BNl SRR 0F o wet
of, the latent inmage bearing, nenber (photocgonductar) by
eﬁ%‘é‘?qPPH’zﬁ Net %ot %W&F’cgﬁ ‘ﬂgya["? eguﬁv}gﬁ?wefqragsmlopment
electrostatic jmage i s devel oped by the toner, and a
viestinme or i gauliiicelpe deyiglaring sestinRd Switahde |exaamles thereof
i mage bearing menber (photoconductor) . The devel oper
haicdude thhee dewalppi sgruegt seetionswhideehhogear the toner or the
conprising the toner of the present invention. The
déswdloper byraxibbénd addesteaieneid thesehaPiz Qrofatable magnet
t wo- conponent devel oper. The toner conprised in the ‘
deyirloper is the toner of the present invention.
-Transferring process and transferring unitThe

transfers the

t f ' i S,- th
SRR TRt A G .
S Eefler TG RHBIRIGT WRBS G BPRer iqebsEsd | by figion and

transferred to the internediate transferring nmenber,
amaisiined ae m spikeistandisighstate ongbeisirémeoridaroiaging magnet
transferred to the recording :

roller to form a magnetic brush. The magnet roller is disposed in the

vicinity of the latent image bearing member (photoconductor). Thus, a
part of the toner which composes the magnetic brush formed on the
surface of the magnet roller transfers to thé surface of the latent image
bearing member (photoconductor) by electrical attractive force. As a
result, the latent electrostatic image is developed by the toner, and a
visible image by the toner is formed on the latent image bearing membér
(photoconductor). |

The developer held in the déveloping section is a developer
comprising the toner of the present invention. The developer may be a
one-component developer or a two-component develo;;er. . The ’éoner
comprised in the developer is the toner of the present invéntion.

-Transferring process and transferring unit-
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medium A nore preferable aspect conprises, with a
toner with two or nore colors or preferably a

woéuabde/asdi3or toner as the toner, a primary transCeagPing024210
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process where a conplex transfer imge is fornmed by
transferring the visible image onto the internediate

t r ansf el henigamsfayging process ds on @apgessr thadf ramisfeys the visible
process where the conplex transfer image is

t imagéeto el osdondidpe medwimdi NngAnpdéferabléhaspsends etwhere, by
can be performed by charging the visible inmage forned

oRnigl6yindt 8A! idieRERdRAR 1A PRIREY HiABBLOCARANELiBY image is

using a transferring and charging section, and 1t can

, ??gﬁlgélf]_?); nﬁgnpf’ér{‘%}? tt?‘?r e fﬁftéﬂﬁg\iﬁéﬁ% t %rﬁgg%?li‘%g] ;q}nértt]l%er, and

erring uni e aspec

trapsferri uni t .where the co ex transfer ijmage is .

£ SPRRRAEPED; R TISThIe fmaends spanliariip iiaestoies {onie Tecording
internmedi ate transferring nmenber and the secondary '

t makiney: r Anmoyninreffrable asrect oPRIises; rish & tonpergwithstwo or
transferred onto the recording nmediumis preferable.
Theorentdore dirapeeterablyf ar fulbobler tenerohs pdet itondmr 4 yprimary
limted, and it can be optionally selected from

hef sty K@oBsd Whsieeal icBthgIBR DRSSP endisBdiPYormed by
the. purpose. It favorably includes, for exanple, a

“Eﬁﬁx%?ﬁi&e' the 'ﬁshﬁepri@fggaa%%ot BRL 1§ {Q@a@ﬂeer hfi%erring

uni t e primary trans ring unit an € secondary

WRRERPE UL o8 "B rEREY o bR, Bse e BoTy iy implex

JENESIELR X A R A

two or nore. Exanples of the transferring section °

i ncl udelhe clonostert eam e perfogmeec biyo phamging rdrea visible image

di scharge, a transfer belt, a transfer roller,
formed on the latent image bearing member (photoconductor) using a
transferring and charging section, and it can be performed by t_he
transferring unit. Regarding the transferring unit, the aspect having the
primary transferring unit where the complex transfer image is formed by
transferring the visible image onto the intermediate transferring
member and the secondary transferring unit where the complex transfer
image is transferred onto the recording medium is preferable.

The intermediate transfer member is not i)articularly limited,
and it can’ be optionally selected from heretofore known transferring
members depending on the purpose. It favorably includes, for example, a
transfer belt.

It is preferable that the transferring unit (the primary

transferring unit and the secondary transferring unit) comprises a
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pressure transfer roller and a tacky transferring
section. The recording nediumis typified by plain

woapesro7sBut it is not particularly limted as PONGPAS5/024210

an unfixed image after the devel opnent can be
transferred. It can be optionally sel ected depending
otranséenying sextjiommmiiich RHeabasand chatktRstlendisitle imdge formed
can be used. -Fixing process and fixing unit- The
f buithe hitosesmage leeapife @86mbbr fonkb et RovdidighhRdium. The
i mge transferred onto the recording nediumusing a
f tfﬁd@%ﬁﬁ@ﬁﬁiﬂﬁay'ﬁe JHRY oPGt RELS B Ekﬁg oRtm&HE" Y
transfer of each Color toner onto the recording
medi um It y.eb erforned _all together.

E%uﬂﬁl&f/@? of OGHR {ans errine.  sgetion o linﬁhbde a corona

si mul t aneou of respectrv

| am nated state. .The fi xi apparat us i 0 :
pgﬁaﬂsg%}w}g 32919 b 8?r°5‘ﬁ'd§}i%9h%‘%€ﬁ7 aéra)a%fga Ratt j transfer roller,
sel ected dependi n? on the purEose. A heating and '
pPressure ianglemrallerans ataeky lamwferringsetiomabl e. The
heating and pressurizing unit includes a conbination

of a helhe ngconlihgrmadohm fr egsifiedzby @lanl paper,abdt & is not
combi nation of the heating roller, the pressurizing

r phitecularly BmifsHhe36nP st an AudfHRIEC BhaBe alftd?dthe development
tenperature in the heating and pressurizing unit is

p to R0 ' [V '

L e it D 1 Et b i Sehkicd Bkl on the
fixing secti be. used. al ong.wi.th or in place of

t hiter B sy BET oot ETPE aR ity Gt bg el

p;io,cess of appl éi ng a neutralization bias to the

| FIEHIS PrAcees RBAAIABE MBWer to neutralize, and it can

be suitably perfornmed by the neutralizing unit.
The fixing process is a process of fixing the visible image

transferred onto the recording medium using a fixing apparatus. It may
be performed at every transfer of each color-toner onto the recoi'ding
medium, or it may be performed all together simultaneously for
respective color toners in a laminated state.‘

The fixing apparatus is not particularly limited, and it can be
optionally selected depending .on the purpose. A heating aﬁd
pressurizing unit heretofore known is preferable. The heating aﬁd
pressurizing unit includes a combination of a héating roller and a
pressurizing roller, and a combination of the heating roller, the
pressurizing roller and an endless belt.

A typical heating temperature in the heating énd pressurizing
unit is preferably 80 °C to 200 °C.

In the present invention, depending on the purpose, a heretofore
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The neutralizing unit is not particularly limted as
|l ong as the neutralization bias can be applied to the

woOabwrrsismage bearing nmenber, and it can be opPCOARPI00§024210

sel ected from publ icly known neutralizing sections.

Sui tabl e exanpl es include a neutralizing | anp. The

c kagmim griiealc g sectiqy otaxs beofisadeatorighyitther in place of the
el ectrographic toner left on the |atent inmage bearing
méiximeg prévedsit can be suitably perfornmed by the

cleaning unit. The cleaning unit is not particularly

l'i mtedrag ﬂé?ﬁgaﬁﬁntgriﬁrogés%qsra?%@é%%is g)g ta?g%\l}g? hgﬁ%alitiation

the | atent inmage bearing nenber
c o tof or.e

?&%2? 3Re 3P0 Tt HebFihd LRTRBE ShonRiFRLER) Bad dpscan be

e stat. C b cl eaners,. magnetic roller

'é’%ﬁgf Denfprpe: 5&’3@1‘?&3&1 traliZing Wikaners and web
cleaners The recycling process is a process of .
recycl | hgetnautrahgmes vpitt Isenet sertioulaajsh linsited o lomg as the
the cl eani ng. process to the devel oping unit, and it
canubmligatibabbigs pamf be mpglioy tohthe &otpat iiﬂ@geribdariﬂ'él énember,
recycling unit is not particularly Iimted, and .

exadpitesahnbb Uﬂﬁtlbﬁéﬂi ofeds@eclinein f SERHAY KRS n-gﬂx%rahzmg
controlllng unit is process of controlling the above

r SRR 5@@%3%%&&38 r&ﬁ?ﬂﬂétlﬁﬁisﬁ ormed by

t he contr |ng uni t cont ng uni
partic i.mted as | s the. novenent of eac
ot cahih e e@&HP?&H"&%FS lgn%%rf’ceg Ol TBRPP e ‘;lectrographlc

seI ected dep ng on t he purpose. Exanpl es include
Lﬁ‘i"ghf’% @’lﬁ’ciﬁ tgnt é@@l&érk‘éﬂ%n&rme@&%uﬂ@@sl can be suitably

Subsequently, one aspect where the inmage formng -
neetforned byltde cleaning unit.

The cleaning unit is not particﬁlarly limited as long as the
electrographic toner left on the latent image bearing memeer can be
removed, and it can be optionally selected from heretofore known
cleaners. Suitable examples include megnetic cleaners, electrostatic
brush cleaners, magnetic roller cleaners, blade cleaners, brush cleaners
and web cleaners.

The recycling process is a process of recycling the toner for ’ehe
electrograph removed in the cleaning process to the developing unit, and
it can be suitably performed by the recycliné unit.

The recycling umit is not particularly limited, and examples
include heretofore known feeding units. |

The controlling unit is a process of controlling the above

respective steps, and it can be suitably performed by the controlling unit.
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present invention is carried out using the inage
form ng apparatus of the present invention is

wdeswrordsd with reference to Fig. 2. The i nagePCoOPi00§024210
apparatus 100 conprises a phot oconductor drum 10
(hereinafter referred to as a 'photoconductor 10') as
t he | at'€he Jomdr@libganpitgisneabarartiwudardy diimitedohs dongOas the
as the charging unit, an exposure apparatus 30 as the
exppshrept wfiebch airdeveh bpicogtoiied| and40 cas belptionally selected
devel oping unit, an internediate transfer menber 50, a

clepetidifigapRatid YsuRosads @ mEpRANIMAuHB! InskA¥hBHLA such as
cl eani ng bl ade, and a neutralizing lanmp 70 as the

n L j i nternedi ate transfer nenber 50
f&%ﬁé’%ﬁ %@%Hgi&&’ﬁtg%gd it is designed such that it

nmoves iQ the arrow direction by three rollers 51 i ¢ch
roC i SRR RERahe Eb b s fagS (antg faethod Of the
part of .the three rollers 51 works as a transfer bias"
rBrasent ypaion B caapidyawsangithe smaggferming ppparatus of the
(primary transfer bias) to the internediate transfer
nerdsent S@verdtibpars ngsappat atwh 8éfehaviendo afigl e2ini Mhe image
bl ade is disposed in the vicinity of the internediate

t forfifihg rappaiiais 560 caﬂlg)rﬁeé maphotReohi@hdtdr dBAnA30t(Bereinafter
transferring unit capable of applying the transfer ‘

biederbartotdd) %f}ﬁ)?ﬁé(ﬁﬂh{c&ﬁcﬂﬁ‘gj a5 ¥hb rlgﬂ;g{tg%ﬁaggr}?eargég g%ember,

devel oped 1 mage (toner inmage) to tr per

the,final recorgin di,umis disposed in opposition

8 SprkBie KRR A A8 TRt SR S R BB Rt 30 as
i nt er medi.at et ransfer nber 50A, corona_charging. .

s FEROTRS {igRite |ae§t3v$i§emugy SQiyi4ly a8 Her deslopinpggamit, an
on the internediate transfer menber 50 is disposed in
tindermpediate gtrainséart imember t5@ iantclearsuganpparatmst 60 as the
menber 50, between a contact portion of the

pdleaningyanit thervid§ anelehningebladepanddi atatraliailsd Brmp 70 as the
menber 50 and a contact portion of the internediate

thanghBLinFawer 50

The intermediate transfer member 50 is an endless belt, and it is
designed such that it moves in the arrow direction by three rollers 51
which are disposed inside the belt and extend the belt. A part of the
three rollers 51 works as a transfer bias roller capable of applying a
given transfer bias (primary transfer bias) to the intermediate transfer
member 50. A cleaning apparatus 90 having a cleaeing blade is disposed
in the vicinity of the intermediate transfer member 50, and a transfer
roller 80 as the transferring unit capable of applying the transfer bias for
transferring (secondary transfer) the developed image (toner imaée) to
transfer paper 95 as the final recording medium is disposed in opposition

to the intermediate transfer member 50. Around the intermediate
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with the transfer paper 95. A devel oping section 40 is
conposed of a devel oping belt 41 as the devel oper

woeeaneionss3menber, and a bl ack devel opnent unit 26KJPH05/024210

yel | ow devel opnent unit 45Y, a nmagenta devel opnent

unit 45 M and a cyan devel opnent unit 45C installed
sirdasfey meober HOAHeopmrd pivergyngtedtivn 08\fet electrgcdlbt ¢harging
41. The bl ack devel opnent unit 45K conprises a

dieetoeer ingA eh thle thilrmad ey el HRder SPRbEr 50l {sedispd¥ed in
and a devel oping roller 44K The yel |l ow devel opnment

o%gﬁn%m ﬁ%oﬁ%ﬁﬁ%&%ﬁgﬁlﬁ:g '%%':fﬁﬁﬁ 8 &Kbela betwéen a

dev oper supp y ro ng ro

g"iél’\;éi’“gtgﬁ? ]g%}ﬁ &%f%zi s un#@,a%l?i\lﬂtglﬁ r I lfaﬁsﬁilgpe Jsapster

and devel opi ng roI | er 44M , The cyan evel nt unit
oS ( and aropdaeh poydioncofthei néerme atat %g}&mber 50
su&gll y roller 43C and a devel oping roller 44C. The '

tdyi trgnbler paperif9S. t he endl ess belt, ant it is
rotatably extended over nultiple belt roI l ers. Apart

t her eofA idevelopimcsadion 40 ié Bempbeddodadestlvpid®belintl as the
the image form ng apparatus shown in Fig. 2, for ‘

XM for o ied M Shber ré’l‘ld &blaek WevbRipth¥nt ﬁﬁ{tg@ﬂ{t Heyellow

phot oconduct or drum 1(5 he exposi ng appar at us

e t d r r t
i ARSI S AR g B conn
ﬁ%&@i&&ﬁ'@ﬁﬂiﬂg E it ipGPR0Sh SO e s i gthen B EiRbeTY of the
supplledfromthe develo ng section 40 to forma
tdnveloninggbeltTHA. t ofbe bfm e develppmearte undt 453 i gpapprises a

transfer) onto the |nterrred| ate transfer nenber 50 and
f deviehagert comtsifoer 142K ,( 5 develdary stpplystadler 43K andhe developing
transfer paper 95 by the voltage applied by the

il SR e sl blopbent i, SR atglas s deospe
'contalner 42Y, a developer supply roller 43Y and a developing roller 44Y.
The magenta development unit 45M comprises a developer container
42M, a developer supply roiler 43M and a developing roller 44M. The
cyan development unit 45C comprises a developer container 42C, a
developer supply roller 43C and a developing roller 44C. The developing
belt 41 is the endless belt, ant it is rotatably extended over multiple bélt
rollers. A part thereof is contacted with the photocoﬁductor 10.

In the image forming apparatus shown in Fig. 2, for example, the
charging roller 20 uniformly charges the photoconductor drum 10. The
exposing apparatus 30 exposes the photoconductor druﬁl 10 according to

the image to form the latent electrostatic image. The lateﬁt electrostatic

image formed on the photoconductor drum 10 is developed using the
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phot oconductor 10 is renoved by the cl eani ng apparat us
60, and the charge on the photoconductor 10 is once

woenwxess3lby t he neutralizing Ianp 70. Anot her RB6PER1005/024210

where the image form ng method of the present

invention is carried out by the inmage form ng
appreraupylied from Predwelopingeetiion 40stodesur & bememimige. The
reference to Fig. 3. The image form ng apparatus 100

stowt imabédis Irdvadeirb Gafi® 289 NEitdnsidr) osntandhé hihtsARBdiate
action effects as the inmage form ng apparatus 100

showafdrmbhfberb0 £XF BRLHER ei)a[ﬂﬁ% a\@%c‘?}ﬂidﬁ Relds 1}&2&0 the

not corrprl sed and that the eve oprre uni t

I n unlt 4 nma

dev s P9%5%Jgté‘g€h%vpﬁlyé§nﬂﬁit}s| Ll 2 et
a sposed ectly osite to the photoconductor

aosler g }spf%mf dfranfer papes Don Fhe tonpr,leficen the
|s equi valent to those in Fig. 3 are identified by the
sehetosymdiatter Whds remoysgdeby thiverleaning iappgeatus G0ngind the
met hod of the present invention is carried out by the
| cheeyeef @ rihegphoipeoadwsonfl( e gucessihovddy Byt {10 nesitralizing
described with reference to Fig. 4. Atandem i nage
f Rip 70. appar atus 100 shown. in Fig. 4 is a tandem
col or i nmage for m ng apparatus. The tandem i mage
f or m nga APRR A 0 t
copyi ng appar at Cﬁg‘%ﬁgge@‘ sﬁg%?@ f{)rﬁ ﬂleé)gg%hgjg Ofoghe Pleesent
scannﬁPSOD and. §n h tic docunent feeder

Brivenaiedl pRhREMEe Ffee DBomE SoRarats Al canyosent

endl ess belt_is provided at the center of the rral n
bEFentign. lsridesmged medhateerengesterFigenber The image forming
ext ended over support rollers 14, 15 and 16, and it
cappdratusnlfeshavwihviiige 3i ImFtlge sameAronstitetivedand ehe same
transferring nenber
action effects as the image forming apparatus 100 shown in Fig. 2, except

that the developing belt 41 is not comprised and that the black
development unit 45K, the yellow development unit 45Y, the magenta .
development unit 45M and the cyan develepment unit 45C are disposed
directly opposite to the photoconductor 10 in the periphery thereof. The
parts in Fig. 3 which is equivalent to those in Fig. 3 are identified by the
same symbols. |
Another aspect where the image forming naethod of the present:
invention is carried out by the image forming apparatus of the present
invention is described with reference to Fig. 4. A tandem image forming
apparatus 100 shown in Fig. 4-is a tandem color' image forming
apparatus. The tandem image forming apparatus 120 comprises a main

body 150 of the copying apparatus, a paper supply table 200, a scanner
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cl eani ng apparatus 17 for renmoving the toner left on

the internediate transferring nenber 50 is disposed in
woheoox7ei3mi ty of the support roller 15. A tandear/JrP2005/024210

devel opi ng section 120 where four inmage formng units

18 of yellow, cyan, magenta and bl ack are arranged

s30kang agi detanatin dopposint EesleddADI)t409. i nt er nedi at e

transferring nmenber 50 is disposed along the feeding

di r ect i'Dhe ghtdriagedintetRdiatl menibashenni i former a20endless

extended by the support rollers 14 and 15. The

YL 1RoPRRA 3t Yhe 2énter G BROSELN Hodya 50l CiTRk! Mt&fmediate

t he tandem devel opi ng section 120. A secondary

tra rri ' I.s..dispo nt Q§ite .

- RS A e by (DA E R0 TP PRET 16 ama st
secondary transferrin paratus 22, a. secondayy.

5 (anis g?tya&eﬂtcrf%ﬁwla% DR R oo Apeimtterpsdiatadirpslefriag member
pair of rollers 23, and the transfer paper fed on the
stevmiangr gpparaiasel 7 den reoving thadohen defieen ghe intermediate
transferring menber 50 can be contacted one another.
Afransfegriagparcather 26 is slishospdsiedthavicheity i ofi thiet yumfort roller
the secondary transferring apparatus 22. In the tandem

| TRROA faaidEinh dedPRPIR Ssctid 120 WwhaRfolif Ifa%e@rming units 18
apparatus 28 for reversing a transfer paper in order :

.tcff x}éﬂ&@vﬁ gﬁéﬁ,agr?%%eqﬁa bé.’ﬁ(]f ]g’liaggs?%re aHben Jégr%;(iee rbyp " at an

i's di spos I'nt vicinity o sec

transferr.i.,ng, apparatus 2 nd the. fi.xi ng apparatus 25.

10 SRRRHEHEPy S ThE Blettad el dranSrite e Bl Bhed diposed
(col or _copy).using the tandem devel gpi ng section 120 is
oeégegitb@dféedm%fi}restl%cqu intermefialp taansleyrpgt member 50
table 130 in the automati c docunent feeder (ADF) 400, '
oxtendedby dimetsuppovecrottars ldesndl5400he expairecapparatus 21 is
docunment is set on a contact glass 32 of the scanner
3Sposedd ihhehautieirty ofdeke MBddieedereldpihg Seelioseti20. A

secondary transferring apparatus 22 is disposed on the opposite sidg of
15 the tandem developing section 120. In the secondary transferring
apparatus 22, a secondary transfer belt 24, an endless belt, extended
over a pair of rollers 23, and the transfer paper fed on the secondary
transfer belt 24 and the intermediate transferring member 50 can be
contacted one another. A fixing apparatus 25 is disposed in the Vicinity‘ of
20 the secondary transferring apparatus 22. |
In the tandem image forming apparatus 100, a sheet reversing
apparatus 28 for reversing a transfer paper in order to forming images
on both sides of the transfer paper is disposed in thé vicinity of the
secondary transferring apparatus 22 and the fixing apparatus 25.

25 Subsequently, the formation of a full-color image (color copy)

62



10

15

20

25

When a start button (not shown in the figure) is
pressed, the scanner 300 drives, and a first carriage

wGB2omndssa4second carriage 34 run after the docBROEIP2005024210

fed and noved onto the contact glass 32 in the case

the docunent has been set in the automatic docunent

f usidgrth40apdem develdpatesaction 12@ is dsseribieel. dBowhemidocument
has been set on the contact glass 32. Here, a light is

apsdtash Ardveumdritghible A30cie thy augimbtie doctftertasd@gADF)
33, and sinultaneously the light reflected fromthe

dQ66! NG heSaifoReStid ﬁoéﬁﬁblﬁ{? e BVac 18 (‘%ﬁe(ﬂl'edi. nAtdb%uine,nSt is set

second carriage 34. A color docunent (color 1nage) |

r f l i ght receiveg.in r.eadi sensaqr

S8 B ilight Rz e F Rl oG oy UBE S Re i dacument
i pfqr ion of black, yellow, nagenta and cyan. Each
i%ﬁa%rnz{)ﬁ(lf)b??ﬂﬁﬁ?‘gn of black, yellow, nagenta and cyan

I's comuni cated to_each image formng unit 18 (inage

f or mi ngVient afgarbhadion i(nelyshpwnmimghanfiguredrisypressad, the
imge formng unit for magenta and i mage form ng unit

f aranngaBD0i drivée dmhddinst enetiage 133 sed ti sweondGarsinge i34 run
each image form ng unit, each of toner inages of

bl REkihey @bduaent RORA fn RRbvENAhtbThe ot g1AS 329n the case
each image formng unit 18 (imge formng unit for

bliac h?%drxﬁéﬂﬁ }fat%gﬂie ddgishy {}?% XA {1&?%?&9 '® '({bl‘}nzloo, or

unit nagen and 1 nmage rmng uni cyan

the t d | [ ti 0 [ t

FOERGRAED Shiin RBE0 b dobrart drsBraL i LBF cpatact elass
bl ack 10K, _phot.oconductor for. yellow 10,

phrot Bestrudight 16 gprhagdrmm a bghb seupiedibseval dbe dirst garriage

cyan 10C); the charging section 60 which unifornly

cddirayeb sitheltpheouslyrtheclight réfedsp dsomgheeddduonemhiaiface is
exposes (L in Fig. 5) the photoconductor according to
thefletidgiey @ofniRSROMdiHgsdcondashiria@e0d4.i AegRoP dsedment (color

each col or i mge

image) is read out from the light received in a reading sensor 36 thfough
an image forming lens 35 to produce image information of black, yellow,
magenta and (;yan.

Each image information of black, yellow, magenta and cyan is
communicated to each image forming unit 18 (image forming unit for
black, image forming unit for yellow, image forming unit for magenta aﬁd
image forming unit for cyan) in the tandem develoi)ing section 120, and
in each image forming unit, each of toner images of black, yellow,
magenta and cyan is formed. That is, each image forming unit 18 (image
forming unit for black, image forming unit for yellow, imége forming unit

for magenta and image forming unit for cyan) in the tandem developing

section 120 comprises the following: the photoconductor 10
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information and forns a latent electrostatic inmage
correspondi ng to each col or image on the

wohoismosssduct or ; the devel opi ng secti on 61 wWhPCl/JP2005/024210

devel ops the |l atent electrostatic inmage using each

col or toner (black toner, yellow toner, nmagenta toner
afphotgcamducher ) faro  blackn a188ne phiohegadbytozacforcoyaiow  10Y,
ton er the transferring and charging section 62 for

t placteteidudtor fhe niapata i 10AGereh photdeendaétor fodicahe 10C); the
transferring nenber 50; the photoconductor cleaning

$%eBBonape Jvﬁfchn QUifOoRMIF dhreeSthe np ﬁétocgﬁ&ﬁctor, the

i mage formng unit 8canforman|rrageo each S|ng

ColRsplRbastol B At R T FIB P PR epraing
b] ack _ i
%‘ﬁ en%fge$ Al bTRES Lhe, magentg AT e 20 e

internmedi ate transferring nenber 50 rotated by the ‘
sisprnatipn|anst rms a i@te@% ¢ladrosiatictimea el carkedpeagding to each
formed on the photoconductor for black 10K, the yellow
i codge ifrergee dnobhd hehgibatmehebakti ctlor degelopihg osectiod, 60 herhich
magenta i nage formed on the photoconductor for nmagenta

1§Nctoish tElR¥ AN lebBBEt IR IREe® Bisirlpee HRAREP TG Black toner,
for cyan 10C are sequentially transferred onto the ‘

tf@lﬁfvﬁril %ﬁw@ﬂtﬁ B4 dr G FERRET s S BG y? toner image by

,a conposite~col or inmage

RS St %rmibf SRy IS | APl rmdlatgﬁ‘é‘&tﬂ(‘m 62 for

i mge, the | ow i.mage, the_nagenta inmage and the
ciranslestiag %@aﬁﬂmru@la&emnﬁeélw@éem%%aw tyapsferring member
one of .paper supply rollers 142 is selectively rotated

t 80;s tipp | yhatosdreductor edenningg apppeatusf 68magnk the neutralizing °
mul ti pl e paper supply cassettes 144 provided in a
pstieEibn N KEA4B imbge fohadig uaitSEPanatfedn Bn tnsgPaf adéloBingle
roller 145 and fed to a paper

color (black image, yellow image, magenta image and cyan image) based

on each color image information. The black image, the yellow image, the
magenta image and the cyan image formed in this way are delivered to
the intermediate transferring member 50 rotated by the support rollers
14, 15 and 16, and the black image formed on the photoconductor for
black 10K, the yellow image formed on the photoconductor for yellow 16Y,
the magenta image formed on the photoconductor f;)r magenta 10M and
the cyan image formed on the photoconductor for cyan 10C are
sequentially transferred onto the intermediate transferring member 50
(primary transfer). Then, a composite color image (color transfér image)
is formed on the intermediate transferring member 50 by superimposing

the black image, the yellow image, the magenta image and the cyan
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supply path 146. It is then delivered by a feeding
roller 147 to a paper supply path 148 in the nmai n body

wQ3Meansh3st opped by hitting a resist roller 49PCT/JP2005/024210

Al ternatively, the sheet (recording paper) on a nanual
paper feeding tray 54 is supplied by rotating the
pomage.supply roller 142, is separated by one by a
separation roller 52 to place in a manual paper

f eedi ngMeaperhitd) Rl thePphpedIupply tsblal 300,S60PREDPEr supply
hitting the resist roller 49. The resist roller 49 is

ORIMRI81 149, 145QM RN d6G e BYh .Siu&)pgg% g?i%g%%of&in% %fg)er)from

bi as-applied state Tor renoving r on-t

shee ; | or_iymage i.s t sferr .and _forned

Dche mi{1EB1e BBl SlpIRaRsl Bel I ANDASTIRH A paBEEBlpk 145.
rQller 49 at the s timng as the_conposite ¢o] or
iﬂa@e%h?ﬁgelso%maﬁetq ¥ e AT RlioR F0UPBs 4%@%%(&0 5p paper
whi ch sends out the sheet between the internediate -
tYERdy arationldGreAb ey thsen detiverrd brcofesding troles fldf rtory paper

apparatus 22 and transfers the conposite col or image
(sagpdy pathn3f8rini thegeyainnbalyt 1&0sdrek stdppeebbsti iigting a resist
paper) by the secondary transferring apparatus 22. The

tiemer 4€f Aley bR elyn tBE Bed i(fedot dins! ﬁ%ﬁéﬂ) b"EMR&hual paper
after transferring the image is cl eaned by an

[ j tya i s eani .
BB, B T SR B9 ERARe GlCARRRE ABBT RElEr 142, 5o
image {%z been fDransfer raﬁd an fogg\:td is delivered b
(HFEALRETH BY QP PY s Pebasatlpm pplle padosplagh dusa drapyal paper
tt}ée fixing apparatus 25 and the conpositecolor inmge
(eetling paReE FEPPhhRAE) G35 anfyisdalse steepechdat hitting the resist
(recordi ng paper) with heat and pressure in the fixing
appar at9.sThs. reSidh yeHer Al i, gareeali et d (greandddnbut it may be

paper) is switched by a switch bl ade 55, discharged by

angdds th ar Biagapplib® stk fcﬁdrél!naeh@pﬁﬁeﬂ poXddt bhathe sheet.
57. Alternatively, the sheet is swtched at a swtch

bR 22ofdithEY¥E"iS §8ah¥feRrd EURASIPSed on the sheet (recdrd.ing
paper) by rotating the resist roller 49 at the same timing as the.
composite color image made on the intermediate transferring member 50,
which sends . out thé sheet between the intermediate transferring
member 50 and the secondary transferring apparatus 22 and transfers
the composite color image (color transfer image) onto the sheet (recording
paper) by the secondary transferrix_lg apparatus 22. | The toner left on the
intermediate transferring member 50 after transferring the image is
cleaned by an intermediate transferring member cleaning apparatus 17.
The sheet (recording paper) on which the color'image has been
transferred and formed is delivered by the secondary transferring

apparatus 22 and sent to the fixing apparatus 25, and the composite
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apparatus 28 to |l ead again to a transfer position, and
an image is also recorded on a backside. Then, the

wehewto75384 di schar ged by the di schargi ng roll er PE®/JR2005/024210

stacked on the catch tray 57 Fig. 11 is a schematic

di agram show ng one exanple of the image form ng

applar ampgedcelor diransfen imagepisfizad donttenshent. (Fenrding paper)
i mage form ng apparatus 500 conprises a docunent

r edth dgaparmd pressuae invtlye xongidipapatis 280 Salséquently, the
paper supply part 540. In the inmage form ng part 530,

a sheatt @e&uidined PapeP)lisWiiedhd Sby ReswLle Blad@ss,e%%gﬁaggé@ by a

menber, a charging unit 502, an exposing unit

d Ly ' rri u 6, fixin
ERERRE Ik 0 dndAERAF bEGL o Rab SE7 Aoy, the
th hot oconduct or 501 .ar.e .di sposed. The surface of )

t REoBnEt SESHAGEL 8F SOTVRE B, a8 yirkhaPyeiegy b¥ha roversing
charging unit 502, and then the |atent electrostatic -

| ARRArALES %5} e deash agamn da 4 remsien besitiopy amdpas image is also
light of the exposing unit 503. The devel oper

ctenorded ny & hacksder Thawj bige theetsandisgloirgedthy tise diveharging
polarity of the formed latent inage is supplied by the
desltdraiB agd wbadkddOdh tie eetehltRy t5iTe | atent 1 mage, which

is then transferred to a delivered recordi ng nenber

such aSF&@FﬁLiJS gb)/sé}ﬂ)?né '@HHLFS%H )Q/H%gﬁ%()ég gx?%ﬁ)tq% é)f the image

recordi ng ne r 1s subseq ere

f unj 7,. and t:he ton is fixed on the .
rgéggggnaph%ﬁ%é@ ﬁf?ﬁnggﬁDaﬁheppg§§H'ey“%ﬁéﬁﬁhilghe lmage
tﬁg toner left og ége phot oconduct or 501 after )

t JOSFLRE APPAgatYS PR EUBATISS Ao Tegding PaspB20,mrimage
devel oper conprising the toner is used for the '

déoveiing pagt éggtarsbal paper swpplyavaitdpiOn dnuidiet ins@ge farming part
devel oper bearing nenber 504a bears and delivers the

d&%®| 0 photocenduttur 561 edtich imghe datdltanpns BeSAHYGhember, a
501 i s devel oped by applying the alternating electric

félliging unit 502, an. exposing unit 503, a developing unit 504, a

transferring unit 506, a fixing unit 507 and a cleaning unit 508 in the
periphery of the photoconductor 501 are disposed. The surface of the
photoconductor 501 is uniformly charged by the charging unit 502, and
then the latent electrostatic image is formed on the charged surface by
exposure light of the exposing unit 503. The developer comprising fhe
toner having the same polarity as i;he polarity of thé formed latent image
is supplied by the developing unit 504 to (ievelop the latent image, which
is then transferred to a delivered recording member such as paper by the
transferring unit 506. The recording member is subseqﬁently delixifered
to the fixing unit 507, and the toner is fixed on the récording member

with hest and pressure. Meanwhile, the toner left on the photoconductor
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at an opposite position to the photoconductor 501. By
applying the alternating electric field, it is

woaswilnbB4t 0 activate the devel oper, to narr owPCEP2005/024210

charge distribution of the toner and to enhance the

devel opi ng property. In accordance with the present

i B0t miteariransferiingliy removed byithg démningrimt 808.
characteristics of the toner base particles, it is

possi bl #ht algvebotiedec@npeizéig ahd tdndeviel apal fohikkd dedelBping
a high quality inmage, simnmultaneously satisfying the

diu&8N504 18 theARS1dpinkENEnid Hoal Qp&éﬁl&ﬁﬁ%&rﬁg%ﬁlﬁ@r 504a

transfer property even when the toner

ePESls Shiq | &‘e]gx%rgr %‘@go%‘eﬁﬁg&;ﬁe“ yaﬂf Eﬂeni P%tlé eﬁ {Ilg‘age on the |

particle size an e sp Cal” " Tn addi

high- quality i e Wmth fagvorable.cleaning stabiljty . -
obBREofpRgheet 50T cplomell Y Grniginin iy aloneieey lasiric field
transfer property as well as excel]lent reproducibility

oft & ePgesite mopItpen fioohe athasgcandiictgr il hdBy raxgdying the
form ng apparatus conprising the devel oper with the

t lternagiing redeqiries dield,i nvdat passibléheo patibent fhey elevelper, to
will be further described with reference to the

fehtrowt NtheexhBREES didteibutides dfaktBe NBindrO £l GONYnh4ede the
the present invention. Hereinafter, 'part' and '%

I $RIISSHH Lridy mass and % by mass, respectively.
For a&%atggnﬂgta?cr arrier used for a two-conmponent

devel oper . .t hef ol | Qw were used, which were conmo i
to res Blglc? F‘{%g%}%‘ﬁp"}’%g%fp%%ﬁ?@?i Weﬁloﬁa&ﬁ’eﬁin@fy controlling
c?{rerier Cu-Zn ferrite particles as a core material
wWiehsariges Gherasreristies ditaihe: Enegt bage marticlgeoitps pessible to
-Coating material s- ‘
provide a toner and a developer which form a high quality image,
simultaneously satisfying the discharging property, the developing
property and the transfer property even when the tomer which is
excellent in dot reproducibility is minimized in particle size and made
spherical. In addition, a high-quality image with favorable cleaning
stability over time, charge stability, developing property and transfer
property as well as excellent reproducibility of fine dots may be provided
by employing the image forming apparatus comprising the developer
with the toner of the present invention.

The present invention will be further described with reference to
the following examples, but these are not to be construed the present
invention. Hereinafter, ‘part’ and ‘%’ represent part by mass and % by

mass, respectively.

For a magnetic carrier used for a two-component developer, the
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Tol uene 450 parts Silicone resin SR2400 (manufact ured
by Dow Corning Toray Co., Ltd. with non-volatile

woamicansssef 50 %9 450 parts Am nosil ane SH6020PCT/JP2005/024210

(manuf actured by Dow Corning Toray Co., Ltd.) 10 parts
Car bon bl ack 10 parts The above coating materials were
diodlomrinas weire msad swhictewefe cohfan tnutespetve fpansea.
coating solution, and this coating solution and the

caPeodmitRin 6 muehetipkeasger N a coating apparatus in
which a rotary baseplate disc and m xi ng bl ades had

been proyizledeiritedpddtiticd 269, L54- Ifnlyﬂ&lﬁp ALt lgl Wt@%élt avérage

performed by generating a spiral ow to apply

ceat | S tion on the core nmaterial. The tin
c%%%e&%ﬁ'g?éigiuﬁ was calcined in an electri c%f rnpaaérégat
2 .for two hours to obtain a carrier coated with
tﬁ%ag’rl}g@@ﬁ%m?géi n having an average thickness of 0.5
mnm - Production of two-conponent devel oper- The

devel opEelugee produced by uniformy nixing seibdpardst s
of each color toner shown in the foll owi ng Exanples to

100 par$dicohe trbeinc8RPi100 (ngimdacturedilyeDowi €erning Toray Co.,
whi ch the stirring was perforned by rolling a

COfH. 3B mon-PhlhATEEb AN BaKOIgY. (Exanpl e | )@Boydiesi s
of organic particulate enulsion- In a reaction vessel

part 8 o pap B SHUORIGREh B0 B RF=BiniaR Miray Co.

agti(g})et hyl ene oxi de adduct sulfate ester (El em nol ¢
30, manufactured by Sanyo Chenical | ndustrieParts

Ltd.), 83 parts of styrene, 83 parts of
) Carb%n black y P 10 parts

The above coating materials were dispersed with a stirrer for 10
minutes to prepare a coating solution, and this coating solution and the
core material were placed in a coating apparatus in which a rotary base-
plate disc and mixing blades had been provided in a fluidized bed. The .
coating was performed by generating a spii'al flow to apply the coating
solution on the core material. The resulting coated material was calcined
in an electric furnace at 250 °C for two hours to obtain a carrier coated
with the silicone resin having an average thickness of 0.5 pum. |
-Production of two-component developer- |

The developer was produced by uniformly mixing seven parts of
each color toner shown in the following Examples to 100 parts of the
carrier using a tumbler mixer in which the stirring Wés performed by
rolling a container, followed by charging.

(Example 1)
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nmet hacrylic acid, 110 parts of butyl acrylate and two
parts of ammoni um persul fate were placed, and the

waiadetrsswas stirred at 4,200 rpm for 60 m nut @6TAP2005/024210

obtain a white enulsion. This was heated until the
tenperature in the systemwas 75 C and reacted for
f ®ymthesis of oFganicgartigolgiaremsulsiormn aqueous sol ution
of 1 % amoni um persul fate was added, and the m xture

was agdeh ad Y&adtidmrveskel hapitippéd Wit daastiagi@oUsar and a
ermul sion (particulate emulsion | ) of a vinyl based

[ @RirMontéiRe] 98 Ha2ts 5t WatHE Il”B&ﬂlé%iVéoid‘i?uﬁCé%’t Rt Mbthacrylic

acrylate -sodiumsalt of nethacrylic acid ethyl ene

OXi: t | f I rage
RSP Ao Rl o MO PN A Smanctured
nmul_si on neasur.e i th l.aser

P SRS bhebine] JRAHg s (€00 N Pertd: of ShBRREo @S parts of
measur enent apparatus (LA-920, nanufactured bé Hor i ba-

septhmecrzhe acidyall Ogmatisof hubel acrybateand twas past of aanpynium

drying a part of the particulate enulsion 1. The gl ass
tpeanslfateowere mlaceat, el {higgniatukret was weirgdd as\ie20@ epm for 60
nol ecul ar wei ght of the resin content were 51 C and

1h$h B89, té estRehi Yehite REBRBIGH! ONTRE IFHLL S tBAASRLI] the
A creany white liquid was obtained by m xing and

Zﬁah{ﬂeﬁ‘ﬁﬁu%gﬂxagﬁ{) %fsrttg&ovpﬁg 950 3nk %gcscfe&ffop A RALAL qg)grther,

mul’sion 1 an aqueous sol utron of 48.°3
sodi ump dodecyl di phenyl et herdi sul f onat e

(19 B OTARAG S RIREPar ol B nEiptiieh dsreufate was added,
Industries Ltd.) and 90 parts of ethyl acetate. This
iang Eheianbdusp watagad dhd8e A fonymk iheyirs tefyleldyan aqueous
mol ecul ar polyester- In a reaction vessel equipped
vinpalsipre dphitieplatdh emudsion 1)} of aviny hatadogesin (copolymer of
i ntroduci ng tube, 724 parts of bisphenol A ethylene
®styebmeZm@bh&crylic acid-butyl acrylate-sodium salt of methacrylic acid
ethylene oxide adduct sulfate ester).

The volume average particle diameter of the resulting particulate
emulsion 1, measured with a laser diffraction/scattering particle size
distribution measurement apparatus (LA-920, manufactured by Horiba
Seisakusho), was 50 nm. A resin content was isolated by drying a part of
the particulate emulsion 1. The glass transition temperature (Tg) and
the weight average molecular Weight of the resin content were 51 °C and
110,000, respectively.

-Preparation of aqueous phase-
A creamy white liquid was obtained by mixing and stirring 990

parts of water, 83 parts of particulate emulsion 1, 37 parts of an aqueous

solution of 48.3 % of sodium dodecyldiphenyletherdisulfonate (Eleminol
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adduct and 276 parts of terephthalic acid were placed
for polycondensation at 230 C under normal pressure

woanocaessm hours and further reacted under redBCEAP2005/024210

pressure of 10 mmHg to 15 mmHg for five hours to yield

a | ownol ecul ar polyester 1. The resulting | ownol ecul ar
PEOPESt epanufagtiveidt eyl Sanyor®leemivad dadestmesetad.dmnd 90 parts
wei ght of 2,300, the weight average nol ecul ar wei ght

off ebhylCA:etatep blkisrivlreadbryd aiaghibows pBa&HP, a gl ass
transition tenperature (Tg) of 43 C and an acid val ue

OSyhilsis oo RSsculaF pbRfestdredi ate pol yester

(prepolymer)- In a reacti'on vessel equipped with a
coolin

tu spirrer an it n_i.ntroducin
Cube, " 2nt RicpRodhedsol ool wish 4 (808N se S iR amd o
adduct, .8 arts of bisphenol propyl ene oxjde 2 nole
StRerh inBgipane e, T2fdninal PEPRERa Azshylanpoxide 2 mole
trimeUi tic acid anhydrate and tvvod;l)arts of dibutyltin

adduet weand o @d6d, partsct efl derepdohdigndid noware placed for
pressure for seven hours and further reacted under

petivoadepsedeuné 250 10 umddg hormbl prddguirerfof isgeembouss and
to yield an internedi ate polyester 1. The resulting

ifdE e dhafed Blere®idticed pREsifetld?d CBmMWABSL BY 8IABR for five

nmol ecul ar wei ght of 2,200, a wei ght average nol ecular

. \ _ r . .
R L
val ue, of 0.5 .and,a hydroxyl value of 52. Subseguept|
PR, L ehiBPea o PR petatmoleclar Wi eRLBE 2.4po, the
stirrer and a niitrqgen introducing tube, 410 parts of
Predghh pyerees Bodeqdpy steight of %Oﬁaat Rea melspigr omeight of
di i socyanate and 500 parts of ethyl acetate were’

B8k glabsrizansibinateriperadaré ¢Fgk of 43K €Landtan weid valame of

5 prepolynmer 1. The nmass fraction of the free
feocyanate was 1.53 % by

-Synthesis of intermediate polyester (prepolymer)-

In a reaction vessel equipped with a cooling tube, a stirrer and a
nitrogen introducing tube, 682 parts of bisphenol A ethylene oxide 2 mole
adduct, 81 parts of bisphenol A propylene oxide 2 mole adduct, 283 parts
of terephthalic acid, 22 parts of trimellitic acid anhydrate and two parts
of dibutyltin oxide were added, reacted at 230 °C under normal pressﬁre
for seven hours and further reacted under reduced -pressure of 10 mmHg
to 15 mmHg for five hours to yield an intermediate polyester 1.

The resulting intermediate polyester 1 exhibited a number
average molecular weight of 2,200, a weight average moiecular weight of
9,700, a peak molecular weight of 3,000, a glass transition temperature

(Tg) of 54 °C, an acid value of 0.5 and a hydroxyl value of 52.
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mass in the prepolynmer 1. -Synthesis of ketimne - In
a reaction vessel equipped with a stirring bar and a

woheteroopBter, 170 parts of isophorone di am ne BQWJIFPHH05/024210

parts of nethyl O ethyl ketone were added and reacted

at 50 C for 4.5 hours to yield a ketimne conpound 1.

An ani neubsgarensly, ihe resckionrvesselnpunded widls a4bpling tube, a
-Synthesis of nmaster batch- A master batch 1 was
obtiaferean®ya miteogen in2fsfiyeatig subé, Wa0efartdh dFdthepaitbtmediate
of carbon black (Printex 35, manufactured by Degussa

iebterDBP89iard H0riRp IRt oAB RNocPAn 4R ThA AR nge .
gﬁ)lgfe 9.r5) an alr, 200 1pal?tsoof a pc():?yréster resi nﬂ%rt%hgfaethyl

| o 1 [ i .eTh ] .
gt BBl 1l P PATS g K ISR Sioa o
SRS Lo SRR BRI AS B 1 b

vessel, equipped with a stirring bar and a thernoneter,
@Sy anttae prepolymesnl-nol ecul ar pol yester 1, 100 parts
of carnauba wax and 947 parts of ethyl acetate were
piudlesishd ketigsizle- was heated to 80 C with stirring,
whi ch was maintained at 80 OC for five 5 hours. The

vessel M@Sasu&ﬁﬁﬂﬂﬁn&és\éew@lﬁgpé@ 3Afh oyerstRRRN BT and -a
Then, 500 parts of the master batch 1 and 500 parts of ‘

eftirn 3hEtA! Q7Wﬁt§qg'egof)§ofo@1§ IRssGle aﬂpd'é% Sﬁﬂf fnethyl

m xed for one hour to yie a raw nmateri a
R LT T N TR
Btimine cglin%%leﬂlae{j. ﬂ ggline value of the ketimine compound 1 was
417. |
-Synthesis of master batch-

A master batch 1 was obtained by mixing 1,200 parts of Waj:er, ,
540 parts of carbon black (Printex 35, manufactured by Degussa AG with
DBP oil absorption amount of 42 mI1/100 ﬁg and pH of 9.5) and 1,200
parts of a polyester resin with a Henschel mixer (Mitsui Mining Co.,
Ltd.). The mixture was kneaded using two rolls at 130 °C for one hour,
which was then rolled, cooled and pulverized in a pulverizer. |
-Production of oil phase- |

In a reaction vessel equipped with a stirring bar and a
thermometer, 378 parts of the low molecular polyester 1, 100 parts of
carnauba wax and 947 parts of ethyl acetate were placed: The vessei was
heated to 80 °C with stirring, which was maintained at 80 °C for five

hours. The vessel was subsequently cooled to 30°C over one hour. Then,
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a bead mlIl (U traviscom ||, manufactured by | MEX
Corporation) under a condition with a sol ution sendi ng

woavws/00§534 kg/ hr, a di sc peripheral speed of 6PaATERIN5/024210

0.5-mm zirconi a beads packed at 80 % by vol une and

three passes. Then, 1,324 parts of an ethyl acetate
s60Qtpaotis aff 88 Wwasver eltelr ul ade@IOQelsaIEts df eidwyladcktdie were
and two passes by the bead m Il under the above

caddiéd totheveeswlvend itheasdixka fyi 6hélhaupik@Fesltl/a\Pay material
di spersion 1. The concentration of the solid content
ofoltfienpi 9ment / wax di spersion 1 was 50 % A

conmposi tion obtained by addlng 20 parts of inorganic

2?%%”%% et @ﬁ"ﬁgék' G Kgi%rv Ayt %‘@uﬁgn"ﬁ was

L% OO parts ‘Eﬁ’&?ﬁ ment / wax di sper si
r&ﬁa %S Vﬁﬁ%% & WaxVeks QPYSG usmg

frequency ?f 7,000 rpmand a tenperature of 25 C faor -

18 bepd ik Ubsrgweomﬂbu yapnfacaxed hpIYEEK Comporatonhueder a

dispersion 1. It is preferable to use the dispersion

f eondétivh swithcakohitior sdridingirghé ofdekght,r @isdperipheral speed

preparation thereof. After this period, the inorganic

P6ff & irfiiedl 0%-AR ALGMLIBeads 3RKBILR RIS btyh%l%'i!ﬁ’@%nd three
control inpossible. -Enulsification to desolvation- In

agys%age' Thehd P@th &ftst&e T@SQ@F}: géat NI G35 qf, 68,% low

rticul ate dlspers he prep o

e RBertral 7 ﬁqfﬁ&d mﬁ%ﬁa"‘%%%‘%%%q“ﬁr fyhd i anier
Tokushu Ki ka Kogyo Co Ltd.) at 5,000 rpmfor two
ntheuakeye enskibigiewas given tlweﬁ@rt@ §igdd a ReZBgUEEEX dispersion
phase 1 was added to the vessel and m xed using the TK
hbniinexencentrationt et thersmlidf coadent of/thef pipR@tidwagrdifmarsion 1
25 mnutes to yield an emulsified slurry 1
was 50 %.

A composition obtained by adding 20 parts of inorganic

particulates (Organosilica sol MEK-ST-UP with an ER of 20 %,

manufactured by Nissan Chemical Industﬁes, Ltd.) to 100 parts of the
above pigmént/wax dispersion 1 and mixing by the TK homomixer with a
rotational frequency of 7,000 rpm and a temperature of 25 °C for 10
minutes to give a pigment/wax/inorganic particulate dispersion 1. It.is
preferable to use the dispersion for emulsiﬂcatioﬁ within eight weeks
from the preparétion thereof. = After this period, the inorganic
particulates are aggregated again to make the shape control impossible.
-Emulsification to desolvation-

In a vessel, 749 parts of the pigment/wax/inorganic particulate

dispersion 1, 115 parts of the prepolymer 1 and 2.9 parts of the ketimine

72



10

15

20

25

In a vessel equipped with a stirrer and a thernoneter,
the emul sified slurry 1 was added for desol vati on at

wG@QowG/0834 seven hours. The vessel was aged at #?6TaAP{00§/024210

seven hours to yield a dispersed slurry 1. -Washing to
drying- After 100 parts of the dispersed slurry 1 was

f ¢dmpewed uhdarereeduecetl pragsls umexed haising t raat #Kvadomomixer
washed as follows- (i) One hundred (100) parts of

| Gnarufivsagel bet Bokuwhs Kikledogyd 08., flid eat G660 FinXesk two
usi ng the TK honom xer at a rotational frequency of

12 i ; 1t :

R, PR b ST, i R o ¢hE GUERte Bkt B ndied to
% [ h 0X| S, dto.the filter cake .of

e VERRL RO B T RO ml RO b it HTPs AT Hoquency

fr y of .1 00 rpm for. m nut es

s%ﬁl?eéﬁé HPP}/fqrizﬁ Ryt gorelhan @gﬁﬂﬁlrﬁ@gg%’é?y diii)

One hundred (100) parts of 10 %ydrochloric acid was -

added tl tehevepselt equipmied ®fith i & )stimex eandisa ngherenieter, the

honmom xer at a rotational frequency of 12,000 rpm for

lIdmnisified slany $ wbseqdded Ifyr fdekblention 4 80 “Thf®@eseven hours.
hundred (300) parts of ion-exchange water was added to

thige fvbééeqrv;ra@&?e@faﬁ 45 T, o6 96n WP td Bl QAR lurry
at a rotational frequency of 12,000 rpmfor 10 nut es

apd subsequently filtered. Theseoperations were

repeated once to yield a filter cake 1. The resulting
fW%ﬁlr ca%ke l.was dried in a circular wind dryer at 45
cWashing TRV and sieved with a mesh having 75 nm
openings.to yield toner_base particles 1.

Subsequtiier VI0Gparisapt the dispesydopluryi Li wasahliraied under
part of hydrophobic titanium oxide were mxed with 100
pedusedpressure, the filtrate was washed as follows:

(i) One hundred (100) parts of ion‘-exchange water was added to
the filter cake, mixed using the TK homomixer at a rotational ﬁ‘eqﬁency
of 12,000 rpm for 10 minutes and subsequently filtered.

(i) One hundred (100) parts of an aqueous solution of 10 %
sodium hydroxide was added to the filter cake of (i), mixed using the TK
homomixer at a rotational frequency of 12,000 rpm for 10 minutes and
subsequently filtered under reduced pressure. |

(iii) One hundred (100) parts of 10 % hydroclﬁoric acid was added

-to the filter cake of (i), mixed using the TK homomixer at a rotational
frequency of 12,000 rpm for 10 minutes and subsequently filtered.

(iv) Three hundred (300) parts of ion-exchange m}ater' was aaded
to the filter cake of (iii), mixed ﬁsing the TK homomixer at a rotational

frequency of 12,000 rpm for 10 minutes and subsequently filtered. These
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the toner base particles 1 using the Henschel m xer to
yield a toner. (Exanple 2) A toner was obtained in the

weanw/orsrmer as Exanpl e 1 except that the condPCTOPOF/024210

Exanple 1 were changed as foll ows”™ -Production of oil
phase- In a reaction vessel equipped with a stirring
barerabidna wérernepoztedr qn@® yald s fidfertdadel dw nol ecul ar
pol yester 1, 100 parts of carnauba wax and 947 parts

of et hylhaeshdtmgveler phReed whsatied inoa 8drcalay Wind dryer at
stirring, maintained at 80 C for five hours and

sphs n I t . r L .
HPT SRR RS, 2 ot TBNE nBR Bt 193 tings to
ace e re added,to,t vessel .and m xed r.one .. ...
%Sida {:(gl%";ﬁé&}s& v, 1c}ea%\}. ué)rsleg}lelét&}f, Lﬁqeopla% off lgydropﬁoblc silica
Subsequently,. 1,32 arts of th'e_(gaﬁw mat er i SI _sgl ution

1Angh ene paxt pERydepnhobic Higruym oxidg Were pHSAAIYERI09RATtS Of
wax were di spersed using the bead m !l ) '

(tblet tomer baseparticleadudsiogihedlenschrbEmiger poyild artpner.

under the condition of a solution sending rate of 1

K@xample 2)i sc peri pheral speed of 6 msec, 0.5-mm
zirconi a beads packed at 80 %y vol une and three

passes.A ThRsr whs3dftaPdd $n Theddhnsd [Milnﬁ&efa@tﬁxéﬁk)}ét i Akcept
of 65 % | ow nol ecul ar polyester 1 was added and Two

e i t v, jtion was
R0 R R R LY T R BRR AR £BB0 0T A
S_?J ig cont egti‘}é&nce_ntrati on of the pignment/wax
dt SpERei oh o phass o, A conposition obtai ned by
addi ng 30 parts of inorganic particulates
(Or gandsi |ac@ewonwmessr9L Ruwipped awittR af spigrigg bar and a

manuf actured by N ssan Chemi cal Industries, Ltd.) to
therpmnetenf 378 earts of the low molecular polyester 1, 100 parts of

carnauba wax and 947 parts of ethyl acetéte were placed, heated to 80 °C
with stirring, maintained at 80 °C for five hours and subsequently (ioqled
to 30 °C over one hour. Then, 500 parts of the master batch 1 and 500 .
parts of ethyl acetate were added to the veésel and mixed for one hour to
yield the raw material solution 1.

Subsequently, 1,324 parts of | the raw material solution 1 was
transferred into a vessel, and carbon black and wax were dispersed usihg
the bead mill (Ultraviscomill, manufactured by IMEX Corporation) under
the condition of a solution sending rate of 1 kg/hr, a disc peripheral speed
of 6 m/sec, 0.5-mm zirconia beads packed at 80 % by volume and three
passes. Then, 1,324 parts of an ethyl acetate soluti;)n \of 65 % low
molecular polyester 1 was added and two passes by the bead mill under

the above condition was given thereto to yield a pigment/wax dispersion
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above pignment/wax dispersion 2 and mxing wwth the TK
honmom xer with a rotational frequency of 7,000 rpm and

wa 20@rmpeBat ure of 25 0C for 13 m nutes was r en#eTdp2085/024210

pi gment /wax/ i norganic particul ate dispersion 2. It is

desirable to use the dispersion for enulsification

wWi-t hA reodidg hontess konteniration of thapagmentiver dospersionel was

this period, the inorganic particul ates are aggregated

aynbe to make the shape control inpossible. (Exanple

3) A toner was obtained in the same manner as Exanple

1 exce ORIk AL+ QNS HiyN I a .
%V\Ebiﬁtgoﬁﬂﬁn{: BSUaihODS bly zfc?g?v ti%c()%-ﬁ\%]tga% '?ﬂ&%amc

as follo mul sification to des

3 9 [ of: .t he. pi (v i.nQrganic o
Bdfelnthe Qlbplodlicd "SR NI EIGE (R CRRrt 20 %
and 2.9 par of..t he timne_conpound_1 re. placed
Thanmcsited ﬁwg&asw ﬁm%?f;@e@fwaﬁsﬁawﬁe éaq b@) parts of the
Tokushu Ki ka Kogyo Co., Ltd.) at 5,000 romfor two
ritheve ds s e dispeysion 2@od peixing with tlee THUbowomixer with
phase 1 was added to the vessel and m xed using the TK
feo motaticaral affre quemdtyadf G000 fpmqamed ey tarhpdfhit@e ofp2s POrfor 13
10 minutes to yield an emulsified slurry 2. In a

R ESees RAak POEde D pRBbhf/Rk/iAbFLFhib Hﬁrﬂi&ﬁﬁt@rdi%%&%ion 2.

emul sified slurry 2 was added for desolvation at

i JeLmBLL B UL, WL 01 RSO AR YA Sh eoks
PR R BB PR, on AN erint el "Horganic

changed as follows. -Emulsification to desolvation- In
Paybeulates azre aggregated agpn o mrake thrashaneoragdneldmpossible.
particul ate '
(Example 3) ‘

A toner was obtained in the samé manner as Example 1 except
that the conditions in Example 1 were changed as follows:
-Emulsification to desolvation-

In a vessel, 749 parts of the pigmént/wax/inorganic particulate
emulsion 1, 115 parts of the prepolymer 1 and 2.9 parts of the ketimine
compound 1 were placed and mixed using a TK homomixer
(manufactured by Tokushu Kika Kogyo Co., Ltd.) at 5,000 rpm for t§v0
minutes. Subsequently, 1,200 parts of the aqueous i)hase 1 was added to
the vessel and mixed using the TK homomixer at a rotational frequency
of 10,000 rpm for 10 minutes to yield an emulsified slurry 2.

In a vessel equipped with a stirrer and a therm‘ometer, the
emulsified slurry 2 was added for desolvation at 30 °C for six hours

which was aged at 45 °C for five hours to yieid a dispersed slurry 2.
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emul sion 1, 115 parts of the prepolyner 1 and 2.9
parts of the ketim ne conpound 1 were placed and m xed

waeg755347K honom xer (nmanuf actured by TokushuP&rde2005/024210

Kogyo Co., Ltd.) at 5,000 rpmfor two m nutes.

Subsequently, 1,200 parts of the aqueous phase 1 was
ple dhe vessel and m xed using the TK honom xer

at a rotational frequency of 10,000 rpm for 40 m nutes

to yi el A teaneemdssolitiagfed litrthe Samé Mmanues 38! Eﬁﬂﬂlp@@qdexcept
with a stirrer and a thernoneter, the emulsified

StHHtr '
S g5 bt A SR e

"9k SdifieliEh do AedioRapzed Slurry 3 (Examl e 5) A

toner was o%‘a ne e same manner as Exanple 1,

except that the, c iti ons re chan fol |l ows.

Physi cai? Br%‘foséf’l’l i@da’ﬁa (XU ﬁtﬁ’lgﬁlelnggﬂ?ﬂgn@ﬁapﬁ’e particulate
resulting toner 5 are shown in Table 1 and Table 2, -
reagplaien viel 5 parte ofidhe arrepplyoner bhaaxse 2/hpartiseefothiecketimine

vessel equipped with a stirring bar and a thernoneter,
Iodpaund df tveee | placaal eandar mixddyestitig 1a 1BK phbin%mixer
of carnauba wax/rice wax (mass ratio of 5/5) and 947

P4 sufaktelddyby akughe KL 8g8’66@0 angaheat %Obdcprﬁﬂ 5 two

wWith stirring, maintained at C forfour holrs and
e ,
SRRtk 08BN ey PR o
6% ﬁxgets?;s 9:'{1@' add dlé%b?lﬁtaf?)g %%Sﬁ%pﬁﬁg%na %drgtg{log\gfﬁequency
bseqrbjent 'y 1 324 parts of the raw material solution

for A0dminiates doyaeldean emadsiSgAdAry 3c k and

wax were di spersed using
In a vessel equlpped with a stirrer and a thermometer, the

emulsified slurry 3 was added for desolvation at a temperature of 30 °C
for eight hours, which was aged at 45 °C for five hours to yield a
dispersed slurry 3

(Example 5)

A toner was obtained in the same manner as Example 1, except
that the conditions were changed as follows. Physical properties and
evaluation results of the resulting toner 5 are shown in Table 1 and Table
2, respectively. |
-Production of oil phase-

In a reaction vessel equipped with a stirring bar and a
thermometer, 378 parts of the low molecular polyestexl 1, 130 parts of
carnauba wax/rice wax (mass ratio of 5/5) and 947 parts of ethyl acetate

were placed and heated to 80 °C with stirring, maintained at 80 °C for

76



10

15

20

25

the bead mll (Utraviscomll, manufactured by | MEX
Corporation) under the condition of a solution sending

woavws/00§534 kg/ hr, a di sc peripheral speed of 6PaATERIN5/024210

0.5-mm zirconi a beads filled at 80 %y vol unme and 10
passes. Then, 1,324 parts of an ethyl acetate solution
ofO%h%ﬂmmndeEQQenqholcyebﬁeto 303 omedede land. 6Then, 500
passes by the bead m || under the above condition was

gbuss dfiteeahaster httehd andibOUERivivRX ethgipaicsifwdre Added to
solid content concentration of the pignent/wax

di1sPeéstePAngd Iﬂ@éd%r o fhoaegma%au%fmtﬁéﬂa%{ﬂa R¥lution 2.

addi ng 20 parts of |norgan|c particul ates

(Organ an_ER of 20

manuf ac '%lJﬂr)ée@:?]t()%§1 P s8an ag'réng cgtﬂf ddt W%tgnau%d}mf’g 2 was
rts, of the abov I gnent per sion and

Rk RETESA Mtne Newisk S AR Bk Basvar jgBekspd using

of 7,000 rpmand a tenperature of 25 C for 10 mnutes"

wihe beashievill { Ultnsivasremillwmanufacgmed dypEEX-Ghmaration) under

emul sion 3. It is desirable to use the dispersion for

ethd eirditaniofm sultition sehdhig veteks T kgfhrf Hdisy epgphéradnpeed
thereof. After this period, the inorganic particul ates

2616 A8 E V25 -DEmALdEdhid %eaais Eilldaea s 8@ PE LS 81 EAk and 10 passes.
I NPOSSiI bI e (Exarrpl e 6) Atoner was obtained in th '

SPHEn, E? | gth"yl %ﬁﬁgp& sbﬂﬁﬁox# B)d IHNOHl lecular

were c ange uctl on hasel n

I@?%%%&%%SS%%%&%& FEPE Sebsh i aﬁ‘ﬁ c?eerstléq above

1, OQ parts of carnauba wax/rice wax (mass ratl o of

THOR Vo YA hegptocionyield aepigreeniér ax disneadioand A solid
heated to 80 Cwith stirring, maintained at 80 OC for
f eoantenoenmsentich tsubebihegngmentdwhe dispersonG wasr5ie
hour. Then, 500

A composition obtained by addlng 20 parts of inorganic
particulates (Organosilica sol MEK-ST-UP with an ER of 20 %,
manufactured by Nissan Chemical Industries, Ltd.) to 100 parts of the
above pigment/wax dispersion 3 and mixing by a TK homomixer with a
rotational frequency_ of 7,000 rpm and a temperature of 25 °C for 10
minutes was rendered a pigment/wax/inorganic particulate emulsion 3.
It is desirable to use the dispersion for emulsification within eight weeks
from the preparation thereof. ~ After this period, the inorganic
particulates are aggregated again to make the shape control impossible.
(Example 6)

A toner was obtained in the same manner as Example 1, except

that the conditions were changed as follows.

-Production of oil phase-

i
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parts of the master batch 1 and 500 parts of ethyl
acetate were added to the vessel and m xed for 0.8

waawed7534yi el d a raw material solution 3. PCT/JP2005/024210

Subsequently, 1,324 parts of the raw material solution

3 was transferred to a vessel, and carbon bl ack and

waxes way eadrspeicedvassehgequippbéadvith| b stirring bar and a
(U traviscom I, manufactured by | MEX Corporation)
uttetaindoiete@ 0 BABL pts A theSWivdtrholecaRidbolgesiirel 0100 parts of
kg/ hr, a disc peripheral speed of 6 m sec, 0.5-mm .
Zkd1G0RbE WEJMFcePREK IhaRb 1%910"/8@3/? %]]urfg%gggrﬁs' thyl acetate

passes. Then, 1,324 parts of an e ate sol ution

o) 5 | qw. mwl.ecul ar, .yest .was added and,three,
reRe plcc AT Elo PR G S R e dbbitatire pUE C for
gipven thereto to yield a pignent/wax dispersion 4. The
SISHE A A, SHPSPRELlY eoolBarioeRp @0‘(%%? dirstt / hagn, 500
di spersion 4 was 50 % The conposition obtained by '
apritA @f the paaster dratth draypch 500 mants of ethsacetate were added to
(Organosilica sol MEK-ST-UP with an ER of 20 %
nreudesstLaed nbixelli fos 018 ke toatielda watvr inaseridlk sblution 3.
100 parts of the above pignment/wax dispersion 4 and
m xi ng $ibdel@ehtiynan®ma Rkt lof atHeOkak iAbribl GUIEAGN 3 was
of 7,000 rpmand a tenpérature of 25 C for 10 m nutes

. i . , . ‘ .
(REEBHT i RLATRIL i) DVGAPOAE WBRES Uk Siperged wing
fqr enmul si.fi ion Wi thin eight weeks he .
s A P RO, Bl St B IMERSoporation) under
i norgani cparticul ates are aggregated again to nake the
sﬁl&ﬁ"@n@l&ﬁ‘?l@ of ajspbutien sendingzaiamid kg/hr a difrsrpegimheral speed
obtained in the sane manner as Exanple 1 except that
tdfe6 cofsett Ddnmmeziecaphaigedsasadkeld atvB0 %Pbydendtinen andl five
oi | phase .
passes. Then, 1,324 parts of an ethyl acetate solution of 65 % low

molecular polyester 1 was added and three passes by the bead mill linder
the above condition was given thereto to yield a pigment/wax dispersion .
4. The concentration of the solid content of fhe pigment/wax dispersion 4
was 50 %.

’1"he composition obtained by adding 20 parts of inorganic
partic;ulates (Organosilica sol MEK-ST-UP with an ER of 20 %,
manufactured by Nissan Chemical Industries, Ltd.j to 100 parts of the
above pigment/wax dispersion 4 and mixing by the TK homomixer at a
rotatidnal frequency of 7,000 rpm and a temperature of 25 °C for 10
minutes was rendered a pigment/wax/inorganic particuléte dispersion 4.
It is desirable to use the dispersion for emulsification within eight weeks

from the preparation thereof. After this period, the inorganic
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In a reaction vessel equipped with a stirring bar and
a thernoneter, 378 parts of the | ow nol ecul ar

woabosassss 1, 380 parts of carnauba wax and 94PCpAP1095/024210

of ethyl acetate were placed, heated to 80 0OC with
stirring, maintained at 80 C for four hours, and
Qirsisyliates| arecgreghted @RIC toverkatte stape caitzol ip@sible.
parts of the master batch 1 and 500 parts of ethyl
dﬁm‘aamplev@re added to the vessel and m xed for two

hours to yield a raw material solution 5.

Subsequenrbh¥r whsSdftabdd $n Gthet $Ené MLARLLHE qhxéﬂbﬂat H‘chept

5 was transferred to a vesse and car bon bl ack

Vi%?@%h&%f)ﬁdﬂﬁ(fxfse&r&ee c}#‘éﬂgb%r Gad mi |

traviscomll, II\/EX Cor por ati on)

der the c on of a sol utlon sending rate of 1
k Fductionp 8 é’éﬁsﬁheral speed of 6 misec, 0.5-mm
zirconi_a beads packed at 80 % by_vol une and seven '
passes.InoTHenreartvpg visgsels esfuippecbt With o estireingolhari amd a
of 65 % | ow nol ecul ar pol yester 1 was added and four
phssmenintet;n878 geattsriof Itharider nidlecidhovmlgestai t1,0380vparts of
given thereto to yield a pignment/wax dlsperS| on 5. A

$akh8ubQWH0hnd PATHHrES b Sfhydfackhifte R é‘@xheated to 80 °C
di spersion 5 was 50 % The conposition obtai ned

R 32#@10%“&}@?0%9% Pt 'f&y’lgﬁf difts, gng] —
Tt 2056 %@N' : S R DS gt BF anaseihgtch 1 and

XI ng by eka%i om)m xer at_a rotational frequency
07P@’€f(§ #pﬁ? Pgtatenperanddedso e vesnl aud mirgdelor two

was rendered a pignent/wax/inorganic particulate
diozwe te iyaelds raw mategizdisohtien 5o use t he di spersion
for emulsification within eight weeks fromthe
pr epar &ubzaqubetlgofl,324f paftd bf shperfdwOmatbial REIWGH & was
transferred to a vessel, and carbon black and waxes were dispersed ilsing
the bead mill (ﬁltraviscomi]l, manufactured by IMEX Corporation) under .
the condition of a solution sending rate of 1 vkg/hr, a disc peripheral speed
of 6 m/sec, 0.5-mm zirconia beads packed at 80 % by volume and seven
passes. Then, 1,324 parts of an ethyl acetate solution of 65 % low
molecular polyester 1 was added and four passes by the bead mill undér )
the above condition was given thereto to yield a piément/wax dispersion
5. A solid content concentration of the pigment/wax dispersion 5 was
50 %.

The composition obtained by adding 20 par;cs of inorganic

particulates (Organosilica sol MEK-ST-UP with an ER of 20 %,

manufactured by Nissan Chemical Industries, Ltd.) to 100 parts of the
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particul ates are aggregated again to nmake the shape
control inpossible. (Conparative Exanple | ) A toner

woasieobtasiined i n the same manner as Exanpl e 1 egTEP1005/024210

that the conditions were changed as foll ows:

-Production of oil phase - In a reaction vessel
eajodveppignvintivax slispetsigpn baandmeixang har then®ike honRiBixer at a
parts of the | ow nol ecul ar pol yester 1, 100 parts of

cautativhal Weoguandy 977 0a0t fpraf agl hy | teagrirat@rewsf @5 °C for 10
pl aced, heated to 80 Cwith stirring, maintained at

8REn ARG WaY Sofl@iicd @%@gxﬁ@ﬁﬁ%&kﬁ%k%‘%ﬁ%%a%gich&t%o%i%&[rsibn 5.

over one hour. Then, "500 parts of e master bat
. t L t r ded to.the .

s 2PRuRle fo e AT HinRERRR G B eBREBERCTBR cisbt weeks

terigl solution 1. Subsequently, 1,324 parts of the )
@ana ri%‘Tep%P\[:}f’Poﬁﬁfr s tl‘%‘%‘i%‘f ef];]i“éd PteESméLvég%eIl{mrgamc
and carbon bl ack and waxes were dispersed using the
Hesidiciaties @up iggvesatediddain hemealke the shansyca impossible.
Corporation) under the condition of a solution sending

r(@lomprrativiediiampde @) sc peri pheral speed of 6 m sec,
0.5-mm zirconi a beads packed at 80 % by vol une and one

pass. MWesherlwdddobiainsd o th8 B lm#68d125€ FOlHbION except
of 65 % | ow nol ecul ar pol yester 1 was added, and three ‘

RSt & he Eb{n&ﬁfoﬁe‘ﬁgr{%%nﬁadg fotl{&?zs@b ove condition were

given thereto to vyi pi gnent / waxdi spersion 6. A

SQl i ontept..concentrati on of the pignment/wax
d?é'ﬁg?@f‘)&ho 0’3\/&’2‘3%5 % (Conparative Exanple 2) A toner
was obtained in the sane manner as Exanple 1 except

that tHe Gontfiactions wpepel enaral a¥itho| 4 ofdrring bar and a

thermometer, 378 parts of the low molecular polyester 1, 100 parts of
carnauba wax and 947 parts of ethyl aceta‘te were placed, heated to 80 °C
with stirring, maintained at 80°C for five hours and subsequently cbqled
to 30 °C over one hour. Then, 500 parts of the master batch 1 and 500
parts of ethyl acetate were added to the Veséelvand mixed for one hours to
yield the raw material solution 1.

Subsequently, 1,324 parts of the raw material solution 1 was
transferred to a vessel, and carbon black and waxes were dispersed using
the bead mill (Ultraviscomill, manufactured by IMEX Corporation) under
the condition of a solution sending rate of 1 kg/hr, a disc peripheral speed
of 6 m/sec., 0.5-mm zirconia beads packed at 80 % by volume and one
pass. Then, 1,324 parts of an ethyl acetate solutioﬁ of 65 % low
molecular polyester 1 was added, and three passes by the bead mill

under the above condition were given thereto to yield a pigment/wax
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Organic resin particul ates on the toner surface were
di ssol ved and renpoved as well as snoothed by inserting

wea 2pemoess of an al kali (sodi um hydr oxi de) treaCTEP1005024210

a pH of 11 between the emulsification and the

desol vation Xr ocesses. (Conparative Exanple 3)

Sgisphesive GofA sphdsootqtraoncemtrasionmf] the pagmientAvax dispersion
reacti on vessel equipped with a stirring bar and a

t GavaB®ber, 683 parts of water, 11 parts of sodium

salt of nethacrylic acid ethyl ene oxide adduct sulfate

eQt&hpafdtdre BRhndple Y, manufactured by Sanyo Chenmi cal
Indus?ries Ltd.), 83 parts of styrene, 83 parts of

met hacrylihfe AGHLY oBnb@ih S1f segﬂgygnag Ly la e gx‘ﬁd e xcept
u afd Stire (l) af

part of anwoni um pers At e Wete place d
3,,8 rpmf.or 30 mnutes to ohtain a creany white
e‘}hﬁg‘%ﬁ?ﬁ*—ﬁﬂ@%&%gﬁi‘%ﬁ‘fﬁs ®%nd reacted for four
hours. Further, 30 parts of an agueous solution of 1 %
anmoni UAAGREHS Testn artisulatas dn dhe tomer duxfancewrae dissolved
aged at 75 C for six hours to yield an aqueous
daspeesioyved parweld isasmoethddibynidsertihgaa \wrogésdagech alkali
resin (copolynmer of styrene-nethacrylic acid-butyl

a@bilivah ehydiodiden tzedtmeit SeLhgHr ¥t 1t REWEeL1HRE &Aflsification
oxi de adduct sulfate ester). The particul ate enul sion

%ﬁ@%&&é&ﬂ{,&ﬁoﬂyrg Red aser diffraction/scattering
' ' tri ’

particle size di ution measurenent apparatus

KA e B B Bge” parti ol d ameter vas 110 nm
ST ReRIA PLOBAAE PBRH Bl G iaR el ght  aver age

nol ecul ar wei ght of the resin content were 58 C and

130, 00dn raesyrastione| vesselPreguapped owitf ags@orsgpfmse-and a
thermometer, 683 parts ‘of water, 11 parfs of sodium salt of methacrylic
acid ethylene oxide adduct sulfate ester (Eleminol RS-30, manufaétured
by Sanyo Chemical Industries Litd.), 83 parts of styrene, 83 parts of
methacrylic acid, 110 parts ‘of butyl acrylafe and one part of ammonium
persulfate were placed and stirred at 3,800 rpm for 30 minutes to obtain
a creamy white emulsion. This was heated to 75 °C and reacted for four
hours. Further, 30 parts of an aqueous solution of 1 % ammom'ﬁm
persulfate was added, and the mixture was aged at’7 5 °C for six hours to
yield an aqueous dispersion, particulate emulsion 2, of a vinyl based
resin (copolymer of styrene-methacrylic acid-butyl acrylate-sodium salt of
methacrylic acid ethylene oxide adduct sulfate ester). | The particulate

emulsion 2 was measured using a laser diffraction/scattering particle size -

distribution measurement apparatus (LA-920, manufactured by Horiba
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A creany white liquid was obtai ned by m xi ng and
stirring 990 parts of water, 83 parts of particulate

wenmlea7sni4 2, 37 parts of an aqueous sol uti on oPC#8PR6/024210

of sodi um dodecyl di phenyl et herdi sul fonate (El en nol

MON- 7, manufactured by Sanyo Chem cal Industries Ltd.)
afeisgBuplap)t to Ghdethmtl thec wolamee aVhiagd parteldetiathdtee was 110
aqueous phase 1. -Synthesis of | ow nolecular

pohd e A ebsinl Botentawhk ABolMesh dly @fyiingP8 hatt tdT the particulate
cooling tube, a stirrer and a nitrogen introducing

t&RRIsidR % PAMS TS a kil ?&gﬁ? |av@?% ! !Ilftﬂgcﬂgi' \%g?iéth S%he resin

adduct and 276 parts er epht I C acl pl aced,

for n i t 0 C under normal pressure
f%orntggl\:/éz%g%%ﬁ@%ﬁ@%@rqﬁge@gg&vg “under reduced
pressure.of 10 mmHg to 15 mmHg for five hours to yield
t HeFePatatiRn @%ﬁﬂ‘é‘?ow "er 1. The | ow nol ecul ar

pol yester 1 exhibited a nunber average nolecular

wei ght Afreamgowhitenkiuit wasabtginath %wmbangv@i@ lstirpmg 990
6, 700, a peak nol ecul ar wei ght of 3,800, a gl ass

tpaarts iof martet, SHpantiswigarfighlaat eddulSicma@, 8N paetdofl/ah wueous
of four. -Synthesis of internediate polyester- In a

r@AGEHbANLIVES S FHYdPRAd d¥Addy]diphealidtlietdiB8ifoRate (Eleminol
stirrer and a nitrogen introducing tube, 682 parts of

. : . ot
e A R L St "C BB ALl S TR Sy b parts
terephihalic agid,. 22 parts .of trinelljtic, acid
aﬁf&g‘?’;?%etﬁ%d @ H@D@Fﬁq‘ime}/??ﬁl‘?}mb&?b@%r e pl aced,
react ed .at 230 C_under normal pressure for seven hours
armyothesisef love seelegulan polyesiRiiced pressure of 10 mmHg
to 15 nmmbg for five hours to yield an internediate
pol yestlara readihen vaswel regoipicsl pathy estoeling tekbj hidtademand a
nunber average nol-ecul ar weight of 2,200, a weight
avieraee inetodtiding tileé, g4 pdrt9 of Bisphtnol A ethylene oxide 2 mole
adduct and 276 parts of terephthalic acid were placed; for
polycondensation at 230 °C under normal pressure for seven hours and
further reacted under reduced pressure of 10 mmHg to 15 mmHg for five
hours to yield the low molecular polyester 1. The low molecular polyester
1 exhibited a number average molecular weight of 2,300, a weight
average molecular weight of 6,700, a peak molecular weight of 3,800, a
glass transition temperature (Tg) of 43 °C and an acid value of four.
-Synthesis of intermediate polyester-
In a reaction vessel equipped with a cooling tube, a stirrer and a
nitrogen introducing tube, 682 parts of bisphenol A ethylene oxide 2 mole
adduct, 81 parts of bisphenol A propylene oxide 2 mole adduct, 283 parts

of terephthalic acid, 22 parts of trimellitic acid anhydrate and 2 parts of
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peak nol ecul ar wei ght of 3,000, a Tg of 54 C, an acid
value of 0.5 and a hydroxyl value of 52. Subsequently,

wonow/o7eaet i on vessel equi pped with a cool i ng PabEP2085/024210

stirrer and a nitrogen introduci ng tube, 410 parts of
the internedi ate polyester 1, 89 parts of isophorone
dlibatydyian exeleameres plaqed; treacfedeath2B0 £E& umder wermal pressure
pl aced and reacted at 100 C for five hours to yield a

Hoepeverbouls addduiftiey detstdd 0AdOf rddifeling@sherRcyfaIRnem He
conprises in the prepolynmer 1 was 1.53 %y nass.

't@’]{? RESHE 0] ﬁ%@tﬂo’ﬁ&é‘ %o y!iéldaaxf AREHNERIAE ;ﬁ)ﬂfes%&ul pped

a strrring bar at erm)rreter arts of

i sophor@ne di.am n nd rt et h ket one

wer e pl'lg%edmg(%rdn?(ilg Ted® ge%ggdf f%}fh 1;ae\éhoahr:g {nt?ef; avgrage
the, kefim ne conpound 1. The anmi ne value of th

waele VeiEhs ok & %O%E%W@iglt AERIALH Faplecufar meigbt of 9,700, a

batch- A master batch 1 was obtai ned by placing 1,200
peaksmoleandarweidmoiphpPe, ol af béRCoRacicidPrlne ek0Fband a
manuf act ured by Degussa AG with DBP oil absorption
dryairokylovaléig of 52100 ng and pH of 9.5) and 1,200 parts

of a polyester resin, mxing using a Henschel m xer

(Mt SU'Sdﬂs@llﬁ&lt@ -in d—i‘éja()tlonﬂ?@ss@l é&ﬂfﬁeﬂ%ﬂlﬁn@@&ﬁﬁlg tube, a
using two rolls at 130 C for onehour, which wa ‘

‘Birk&d anf0g! I%?g ﬁﬁk‘gﬂélﬁggtdﬂé Q;t]}bu YRS 68 Fhe 1nterme iate

Production o rea vessel equi pp
e BP0 Al TR 370 B30 o ot
Q@ém@gd@v%g pplg{:etds acx)lfd ?‘Eeggtledagi? tlzjl()tOe °¥L‘Ve E'oer Ft)ilvzzl}cl(iglursh %3 t;lgld a
prepolymer 1. The mass fraction of the free isocyanate comprises in the
prepolymer 1 was 1.53 % by mass.

-Synthesis of ketimine-

In a reaction vessel equipped with a stirring bar and a .
thermometer, 170 parts of isophorone diamine and 75 parts of methyl
ethyl ketone were placed and reacted at 50 °C for 4.5 hours to yield the
ketimine compound 1. The amine value of the ketimine compound 1 was
417. |
-Synthesis of master batch-

A master batch 1 was obtained by placing 1,200 parts of water,
540 parts of carbon black (Printex 35, manufactured by Degussa AG with

DBP oil absorption amount of 42 mI/100 mg and pH of 9.5) and 1,200

parts of a polyester resin, inixing using a Henschel mixer (Mitsui Mining

}Co., Ltd.). The mixture was kneaded using two rolls at 130 °C for one
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with stirring, maintained at 80C for five hours, and
subsequently cooled to 30 OC over one hour. Then, 500

woantc 78834t he naster batch 1 and 500 parts of eChnyP2005/024210

acetate were added into the vessel and nmi xed for one
hour to yield the raw material solution 1.

Showe uleich| was the3prollrat, iceolefl antep ukverimat dni apulverizei.on
1 was transferred to a vessel, and carbon bl ack and
wrodectiodiof prgdetetsi ng t he bead m | |

(Utraviscom ||, manufactured by | MEX Corporation)

under the goRdidi s ; i ng ¢ )
kg/ hr, a di sg%cgir({ighgsgel s%ielggb%? 2"91 Sgc,srt%}'%_gom%a]r and a

' ' .80 % I dth

e o375 RABHS berene B oI nBlPatea £C100 mats of
f 65 %I I I ter 1 dded d t
BB, ViR BRG] HYEE AGRURY 209 DBeR BiRaN PRS0 °C
given thereto to yiel dmagpgqi;%nent/wax di spersion 1. A °

seithgstégppgrmabynaeed o of fivediopirgnamd swhsequently cooled
di spersion 1 was 50 % -Enulsification to desol vati on-

lto 30 VEsewdr, onethopar tEheaf, B00eppitg ofrithevwmastarobgtahi T and 500
particul ate ermul sion 1, 115 parts of the prepolyner 1

aputt2 .of eRBYY fcePhtd Werk @lddell Nats P U] hnehexdd AfrShe hour
and m xed using a TK honom xer (manufactured by

TokHs e . .tds) at 5,000 rpmfor two

n@ﬁt‘t es @u%@%?ﬁ%%ﬁa?%?%wgarts of the aqueous phase

1 was ed tothe ve | apd. .m xed using TK m xer. at

a rot at %ﬁﬂ%?ﬂ&uém@f&m{iﬁ(’é%‘er pavs Gt ‘3131171%9E'fté‘§nt13 was
yield an enulsified slurry 1. In a vessel equipped )
vireRsiereed o arvessal, andy éalryh%»ebléﬁl,i anb v e dégpersed using
slurry 1 was_placed for desolvation at 30 OC for seven
Hierksadumill KUKag visgenhitlt médudhdtared by dMBEUCsrpooatioe) dnder
a dispersed slurry 1. ' :

the condition of a solution sending rate of 1 kg/hr, a disc peripheral speed
of 6 m/sec, 0.5-mm zirconia beads packed at 80 % by volume and th_ree
passes. Then, 1,324 parts of an ethyl acetate solution of 65 % low .
molecular polyester 1 was added and two passes by the bead mill under
the above condition were given thereto to yield a pigment/wax dispersion
1. A solid content concentration of the pigment/wax dispersion 1 was
50 %.

-Emulsification to desolvation-

In a vessel, 749 parts of the pigment/wax/inorganic particulate

emulsion 1, 115 parts of the prepolymer 1 and 2.9 parts of the ketimine

- compound 1 were placed and mixed using a TK ‘homomixer

(manufactured by Tokushu Kika Kogyo Co., Ltd.) at 5,000 rpm for two

minutes Subsequently 1,200 parts of the aqueous phase 1 was added to
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-Washing to drying- After 100 parts of the dispersed
slurry 1 was filtrated under reduced pressure, the

woi2bderoasB4was washed as follows. (i) One hundr edT(PDB03/024210

parts of ion-exchange water was added to the filter

cake, m xed using the TK honom xer at a rotational
fiheovessel/and mixedodsingMKanixed ati nuetedicarad frequency of 13,000
subsequently filtered. (ii) One hundred (100) parts of

ampnadore2b sninates toiedd ahlerfmbofiéUishiygrnoxi de was added
to the filter cake of (i), mxed using the TK

homom X@r gabedsel Of @hippaal whifegu %@ﬁl‘epfaxﬁg rep qgef'lﬂﬂg{e%r,. the

10 m nutes and subsequently filtered un reduce

RO AL O R -

ij), mxed using t TK hononi xer at .a rotatiqnal
hishatis Sgrd 3 186 s eren hograiuiedd Sufibersed Shurry 1.
subsequently filtered. (iv) Three hundred (300) parts"
cWashang ke HErig& wat er was added to the filter cake of
(iii1), mxed using the TK honom xer at a rotational

f r equedtfyerofl0Q2pAAB 0P thé odispérsetdnsitvesy ahdwas filtrated under
subsequently filtered. These operations were repeated

Fadacd Dpydslite, ahbi filtPiteGRiE whshdd @sfblléws. cake 1 was
dried in a circular wwnd dryer at 45 C for 48 hours

and si &ye0ndiihdte 023000 BUfof Rl AN Bt Cwhb Hdled to

toner base particles sequently,” one

drgphobi,c silica and .on rt of hydrophobic.titani um
P B s B 186 PR Y erest st Tedioncy
particles 1 using the Henschel mixer tQ yield a toner.
@%&@&Q%mm@kigwr&t@y and; yhspavertlpiligredd in t he
same manner as Conparative Exanple 3 except that the
condi t lohOnehangdradg W spadk| ofvan aqueous solution of 10 %

sodium hydroxide was added to the filter cake of (i), mixed using the TK
homomixer at a rotational frequency of 12,000 rpm for 10 minutes and
subsequently filtered under reduced pressure.

(iii) One hundred (100) parts of 10 % hydrochloric acid was added
to the filter cake of (ii), mixed using the TK homomixer at a rotational
frequency of 12,000 rpm for 10 minutes and subsequently filtered.

(iv) Three hundred (300) parts of ion-exchange water was addéd
to the filter cake of (iii), mixed using the TK homoﬁker at a rotational
frequency of 12,000 rpm for 10 minutes and subsequently filtered. These
operations were repeated once to yield a filter cake 1.

The filter cake 1 was ‘dried in a circular wind dryei' at 45 °C for 48
hours and sieved with a mesh having 75 pm openings to yield toner base

particles. Subsequently, one part of hydrophobic silica and one part of
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-Synthesis of organic particulate enmulsion- In a
reacti on vessel equipped with a stirring bar and a

woheteroopBt er, 683 parts of water, 11 parts of BOUIPIMS/024210

salt of nethacrylic acid ethyl ene oxide adduct sulfate
ester (El em nol RS-30, manufactured by Sanyo Chemi cal

| hy obie fitanipm @3ideameze ofixed ywishel 0Bpaytarafsheftoner base
nmet hacrylic acid, 110 parts of butyl acrylate and one
ppatticés dmsimg tie plrsuhélaméxoveibeyiplds eon@nd stirred at
3,800 rpmfor 30 mnutes to obtain a creany white

efCdmp @utivEEgam@Ie Bpat ed to 75 0C and reacted for one
hour. Further, 30 parts of an aqueous solution of 1 %

ammoni umn @%r&§ujwfa%t %b\é\% eadgrfdthea@%gngma. B! & Y8Smparative

aged at 7 for six hours'to vyie an aqu ou&®

LSpersign rhi ate emul sion 3). of a vi based
?@§$WP?%gﬁéﬁﬁﬁe@%ﬁl}l&@ﬂgﬁ&%‘z"ﬁ% Fyeneeces (Blams)
agyyl ﬁt e-spdium salt of_ nethacrylic acid ethylene
oxvadhesis ot praanic pastigylade pmuisionsar ti cul at e enul si on
3 was neasured using a particle size distribution

measur dmert xemohioat testeIA-@Rippehnwiidct ar edriivigSyarexand a
Corporation) to find that the volune average particle

diheBiotiete) SG8H pafts 6 waser) 10054188 lofVedlihodat ®¥ R¥thacrylic
drying a part of the particulate enmulsion 3. The Tg

angd iRy ek P d & LA ﬁfggé?gegg@Q %&9{%@9% hiibfctured

content” were 56 C an respectr\ _

PR, e AR T RS, M50 SRS 08 s of
e BT A L
pi gnment / wax/ i norgani c_particul ate dispersion 1, 115
W?El_f@’fe wveee planed| amd stitreshat 3,8900pgmh SonBOtthinutes to obtain
i;elel'er:nT; white emulsion. This was heatéd to 75 °C and reacted for one
hour. Further, 30 parts of an aqueous solution of 1 % ammonium
persulfate was added, and the mixture was aged at 75 °C for six hours to .
yield an aqueous dispersion (particulate émulsion 3) of a vinyl based
resin (copolymer of styrene-methacrylic acid-butyl acrylate-sodium salt of
methacrylic acid ethylene oxide ‘adduct sulfate ester). The particulate
emulsion 3 was measured using a particle size distribution measuremeﬁt
apparatus (LA-920, manufactured by Sysmex Coréoration) to find that
the volume average particle diameter was 40 nm. A resin content was
isolated by drying a part of the particulate emulsion 3. The Tg,and' the
weight average molecular weight of the resin content §vere’ 56 °C and

120,000, respectively.

(Comparative Example 5)
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compound 1 were placed and m xed using a TK honom xer
(manuf actured by Tokushu Ki ka Kogyo Co., Ltd.) at

wo 2000753 f or two m nutes. Subsequently, 1, 208CPAP1095/024210

of the aqueous phase 1 was added to the vessel and

m xed using the TK honom xer at a rotational frequency

of 13, 080temmEn fvoas Iibtaimed eés tle yseahd amrmawenl asf Cethparative
slurry 2. In a vessel equipped with a stirrer and a

t Esmnmste3esxceph ehgMhSedrdtons Wk cRanasd ad dsldow o
desolvation at 30 C for six hours, which was aged at

45E19J1%c£ﬁ8&t8%%?1vta opt el d a dispersed slurry 2.
(Conparative Exanple 6) A toner was obtained in the

same mafper rative anpl e 3 except that the. .
condi t1ona 1iSeke B gt SEhE pnih A Aoreg e paTtiulate
desol vati gn re cha d to the foll ow ng: o
ERRCERPR darl rpards aedbp paghlimaryl angead anrts ofithe ketimine
parts of the pignent/wax/inorganic particulate '
déeppevndn 11, wers mleced ofandhempxegolusmeg 2 af&K 2homomixer
parts of the ketim ne conpound 1 were placed and m xed

uGhagufactigddobp rifokarshinkikii ddgitoeGol YLLK a6 BO00 kpm for two
Kogyo Co., Ltd.) at 5,000 rpmfor two m nutes.

Seifate rSlhB’seqlie?a@fl}, RSy Afts HPEh& QY8R ES Eﬁ%&? 1,y 498 dded to

added to the vessel and m xed using the T onom xer

et T ST
i Jod rpim o RliniRfecBrloiacn srubiS wirr Sei g
hours, which was aged at. 45 C for five hours to yield

a di spelséd vepsalr auipnedo Wbl a1 i SirTER anpd ea 7henmoseeter, the
was obtained in the sane manner as Conparative '
emulsified slurry 2 was added for desolvation at 30 °C for six hours,
which was aged at 45 °C for five hours to yield a dispersed slurry 2.
(Comparative Example 6)

A toner was obtained in the same manner as Comparative
Example 3 except that the cbnditions in thé process of emulsification to
desolvation were changed to the following:

-Emulsification to desolvation-

In a vessel, 749 parts of the pigment/wax/inorganic particulafe
dispersion 1, 115 parts of the prepolymer 1 and 2.9 i)arts of the ketimine
compound 1 were placed and mixed using a TK homomixer
(manufactured by Tokushu Kika Kogyo Co., Ltd.) at 5,000 rpm for two
minutes. Subsequently, 1,200 parts of the aqueous phasé 1 was added to

the vessel and mixed using the TK homomixer at a rotational frequency

of 13,000 rpm for 40 minutes to yield an emulsified slurry 3.
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Exanpl e 3 except that the conditions were changed as
foll ows™ -Production of oil phase - In a reaction

woess@7sBgui pped with a stirring bar and a t hePaoar1085/024210

378 parts of the |ow nol ecul ar polyester 1, 130 parts

of carnauba wax/rice wax (mass ratio of 5/5) and 947

parts o et vgbsedcequippedemdtlp| acdtrehemdda titheBhometer, the
with stirring maintained at 80 C for four hours and

sathadgfiedtdlyrgodlvess adddl for aléeslvapnhat! B0 Ihegss et hours,
parts of the master batch 1 and 500 parts of ethyl

AFBIH Falaleed 3@@@ forl £6e I&Sﬁfseéo Flth Hi&éggeﬁsga sty 3.

hours to yie raw materi al solution

§M3%§g¥§§%%¥%¥%%§%?gparts of the raw material solution

a vessel, and carbon bl ack and
wax wer e di spersed ysi.ng.a.begd mlIl (U traviscomll, .
manuf a uVEﬁEbVaFNE&HEBPQOFéﬂi n)SagKy dRanRer ndremparative
of a solution sending rate of 1 kg/hr, a disc '
pe¥aphtes dlexeqndcdadithe conddionowerahangasbas follvseds
packed at 80 % by vol une and 10 passes. Then, 1, 324
p&roduciiomnof @l phlasacet at e sol uti on of 65 % | ow
nol ecul ar pol yester 1 was added and five passes by the

bead mpnl aindgktibhe vReye cRApbdd ORIt £ GiivAAgt BaFeLAd a

to yield a pignent/wax dispersion 2. The concentration

 d ¢ . ; . .
AberBEmifteh RO BEEH of b tIEAE BT ARF S £ fages of
(b= ERE OHEET MO (RaRs ThHA AL <0 OFy oets of sthyl acetate
- Productign_ of qil ghase- In a reaction vessel

Seiepplagedi heatgdsta #9i g wikh shiming mpartasned et 80373 for four

parts of the | ow nol ecul ar polyester 1, 100 parts of
hours and subsequently cooled to 30 °C over one hour. Then, 500 parts of

the master batch 1 and 500 parts of ethyl acetate were added to the
vessel and”mixed for two hours to yield a raw material solution 2.
Subsequently, 1,324 parts of the raw material solution 2 was .

transferred to a vessel, and carbon black aﬂd wax were dispersed using a
bead mill (Ultraviscomill, manufactured by IMEX Corporation) under the
condition of a solution sending rate of 1 kg/hr, a disc peripheral speed of 6
m/sec, 0.5-mm zirconia beads packed at 80 % by volume and 10 passés.
Then, 1,324 parts of an ethyl acetate solution of .65 % low molecular
polyester 1 was added and five passes by the bead mill under the above
condition were given thereto to yield a pigment/wax dispersion 2. The
concentration of the solid content of the pigment/wax (iispersion 2 was
50 %.

(Comparative Example 8)
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carnauba wax/rice wax (mass ratio of 3/7) and 947
parts of ethyl acetate were placed, heated to 80 C

WQi200%/085334r i ng, nmai ntai ned at 80C for four houPeTAPZH05/024210

subsequently cooled to 30 C over one hour. Then, 500

parts of the master batch 1 and 500 parts of ethyl

acet at eAnbgmeraddisd abdaited esthd sande nineschef oas 0C8mparative
hours to yield a raw material solution 3. A

Shisaetple Btdxgeptl 1Rt acdmlitibng here ahanre@ bk &llees.ut i on

3 was transferred to a vessel, and carbon bl ack and

wexrodRicEiof oS BAMIRkeYsi Ng a bead m Il (U traviscom I, '
manuf act ured by | MEX Corporation) under the condition

of as tio ' - e of- alh a disc

per i phgirlglésgee%gfbg# n%esrn%g se%‘?%g; %&n#lgliirgoﬁmnﬁlgaotéar and a
packed at, 80,%y vol u and five passes.. Then,_ 1, 324

S igRetey éfgﬁrm‘zé ot ot v oloRuEe Belyopiend. 100 parts of
nol ecul ar pol yester J1was added, and three passes by
tFEmBaRe WRrricaax (amss aebwolcyRrnddd hnsrtsiofethyl acetate
thereto to yield a pignment/wax dispersion 3. The

conveplacatlj bratfd th&0sUL ivdth ehireite, ahaittaipidgae 80P @alsr four
di spersion 3 was 50 % (Conparative Exanple 9) A toner

Viesuiehiiel Sekeiqilehbly GRIR] TR0 CC Rer CARNE! MRS £rts of
3 except that the conditions for the processes from

tie hOWEOLSEH ar aﬂﬁl Y66 Lflrts Bgeeftgwla%ieﬁtg g{g%l?eﬂ alifedD the

desol vati on were changed to th oW Nng. esrs o
RIS RO NS Bl B2y S B
oxi de. SHHBFRuEBc S Hbeap D (B BREpRAoRAA coMon 3 was
propyl ene oxide 3 nole adduct, 208 parts of '
ttapnplerred toca seset], a8d sarken blackdind waacwereadidpereed using a
Fi)iratdsm?]fl (Ultraviscomill, manufactured By IMEX Corporation) under the
condition of a solution sending rate of 1 kg/hr, a disc peripheral speed of 6
m/sec, 0.5-mm zirconia beads packed at 80 % by volume and five passes. .
Then, 1,324 parts of an ethyl acetate solution of 65 % low molecular
polyester 1 was added, and three passes by the bead mill under the above
condition was given thereto to yield a pigment/wax dispersion 3. The
concentration of the solid content of the pigment/wax dispersion 3 Qas
50 %. |
(Comparative Example 9)

A toner was obtained in the same manner as Comparative
Example 3 except that the conditions for the processés from the low

molecular polyester, the emulsification to the desolvation were changed

to the following.
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di butyltin oxide were placed, reacted at 230 C under
normal pressure for seven hours, and further reacted

wanaero7sBduced pressure of 10 mrHg to 15 nmmHg POT/JP100&024210

hours. Subsequently, 44 parts of trinellitic acid
anhydrate was added to the vessel, and reacted at 180
C pmtdesisofdaw polcslaepdlgestehr ee hours to yield a | ow
nol ecul ar pol yester 2. The | ow nol ecul ar pol yester 2

exhi bi thoaaeautibgvesselr @gfpped egith &l covtinghtuly, a2::38%r and a
a wei ght average nol ecul ar wei ght of 6,700, a peak

nﬁit@@gﬂzﬁfntwwhg(%ﬁbé; ﬂﬁ@gagﬁsT&' Epﬂ’én(fi’ ﬁ@gﬁlrﬁgn@?);{ﬂie 2 mole

val ue of 25. Production o | phase- eaction

% j b thrxing bar and. her r
SRR, 129 BRFG Y Hindheilol f aPOpRnsC PRI, ol e, 208
of carnauba nd 947 parts of _ethyl acefate were

PR TOAPLALELC SREit v HASHS of MEPioraicrt aPHbaven Taats of
OC.for_five hours and subsequently cooled to 30 C over
ofidutpliin oxidenwesemlpead, sreattedhat 236t 8¢ wutermdrmaaldpressure

500 parts of ethyl acetate were added to the vessel
afiogt seiveoe dhotwps, axnk fingher reactéd iohder raduo@t prdsatire of 10 mmHg
sol ution 4../Subsequently, 1,324 parts of the raw

Rt @61 A EB! fok i Ve hol@s. tSahlRlhel, U2 BaMESSClrinRMtic acid
carbon bl ack and wax were di spersed using a bead m |

(4 @06S GAIN hhded'B0¥haGEUIATaRY JoHERLRY 1853 Blker normal

e condition o I'on Sendi hg rate
SRR AT BB SCT® e ReAES sy T 2. The o
GRoBs g BolvRsiezca |y ds pemIETAYC HzacaoleadR Meaght of
passes by the bead m Il under the above condition was
960, aheeighs avexdgel hdegilgremeightxoflbS00r i peak. mbbecular
concentration of the solid content of the pignent/wax
diveiptit o 8100, WelBg of 43 °C and an acid value of 25.

-Production of oil phase-

In a reaction vessel equipped with a stirring bar and a.
thermometer, 378 parts of the low molecﬁlar polyester 2, 100 parts of
carnauba wax and 947 parts of ethyl acetate were placed, heated to 80 °C
with stirring, maintained at 80 °(C for five hours and subsequently cooled
to 30 °C over one hour. Then, 500 parts of the master batch 1 and 560
parts of ethyl acetate were added to the vessel and ﬁlixed for one hour to
yield a raw material solution 4.

Subsequently, 1,324 parts of the raw material solution 4 was
transferred to a vessel, and carbon black and wax were (iispersed us.ing a

bead mill (Ultraviscomill, manufactured by IMEX Corporation) under the

condition of a solution sending rate of 1 kg/hr, a disc peripheral speed of 6
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50 % -Emulsification to desolvation- In a vessel, 749
parts of the pignent/wax dispersion 4, 115 parts of

woheospepel yner 1 and 2.9 parts of the keti m neCT/JP2005/024210

conpound 1 were added and m xed using a TK honom xer
(manuf actured by Tokushu Ki ka Kogyo Co., Ltd.) at

SMEGE, O Pmminp zitepoiarbead epaclSubate§0 & blyyvoldm20tnd tihte passes.
of the aqueous phase 1 was added to the vessel and

nTked, 1S2dAgpalie K amotifxfdetate doh@ic 0068 % reguailycular
of 13,000 rpmfor 40 mnutes to yield an enulsified

Sﬂr)]dlﬁréé‘i:eflz Wwals 84488 58hd gpa%fgeg\”b&hch@ lﬁeta'drxgg_g %;agr %he above

ef monet er, the enul si urry 4

AR Pk Byl e ooygoeglga%hagg,g%g?@g'g%g gfg§,§9§01; 2 The
Co . 10) A
g%?ggﬁé’fﬁ ol Vet Ry e R Chp 6 BTSRERTI Cierme. 4 was

condi tions were changes as foll ows. -Product| on of oil

& - In a reaction vessel equipped with a stirring
bar and a thernoneter, 378 parts of the | ow nol ecul ar
p@lmekification 880eqdvationt carnauba wax and 947 parts
of ethyl acetate were placed, heated to 80 Cwth

stirring,a FBEHATA9D s E0tKe ﬁ@méﬂtﬁva&%ﬁﬁ_&%ﬁ% 4, 115 parts
subsequently cool edto 30 C over one hour

O S A0 U Pl e 1 v
sy S e

was transf rred to a vessel, and carbon bl ack and
X, dit ége'r)ftg’%QOQl gpaylog two minutes. Subsequently, 1 200 parts

of the aqueous phase 1 was added to the vessel and mixed using the TK
homomixer at a rotational frequency of 13,000 rpm for 40 minutes to
yield an emulsified slurry 4. In a vessel equipped with a stirrer ah(_l a
thermometer, the emulsified slurry 4 was added for desolvation at 30 °C
for eight hours, which waé aged at 45 °'C for five hours to yield a
dispersed slurry 4.

(Comparative Example 10)

A toner was obtained in the same manner as Comparative
Example 3 except ;chat the conditions were changes a.s follows.
-Production of oil phase-

In a reaction vessel equipped with a stirring bar and a
thermometer, 378 parts of the low molecular polyester‘l, 380 parts of
carnauba wax and 947 parts of ethyl acetate were blaced, heated to 80 °C

with stirring, maintained at 80 °C for four hours and subsequently cooled
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bead m |l (U traviscom ||, manufactured by | MEX
Corporation) under the condition of a solution sending

woavws/00§534 kg/ hr, a di sc peripheral speed of 6PaATERIN5/024210

0.5-mm zirconi a beads packed at 80 %y vol une and

seven passes. Then, 1,324 parts of an ethyl acetate

std 80i°€hovér 6he Idurw TidecilBpapd yetheemaktembatddadind 500
and four passes by the bead m |l under the above

CpAftstdfAthyB s ciate Wwérded®ldd tPtheé §ebsed adIFHERE] MBX two hours
di spersion 5. The concentration of the solid content

Eioaﬁ-%%gif%%ﬁ{a{%ﬁél gé)ﬁl%hf?{-on 5 was 50 % (Conparative

toner was obtained in the sane manner as

Conpar ative Exanpl xcept thagt the condition re
changegéﬁgs%epg&,a’%zgé?ﬁljgs roésﬂhe gavt inﬁagieﬁ SS@H%HeS’ was
t oner suréace wer e, di ssol ved by inserting a process_of
atragsfexred te garasseh pandssarben bladsand raxawese gisnersad using a
between the enulsification and the desol vation :
pbeabas B Ultrayngransll, wearsfaaipired 1) IMEXoGerparasion) under the
obtai ned in the sane manner as Conparative Exanple 3

exaafition bta dolationeaddingonte wtrickghangdibcgferigphdraWMspeed of 6
-Synthesi s of | ow nol ecul ar polyester- In a reaction

VAISR! 0 FIHIRRSEWE Be2dLHAUIIL 869 b vodhE %fn(f‘ e passes.

nitrogen introduci ng tube, 229 parts ©of bispheno

"PUDN 15000158 8 EORLRLna R 2uRIEH? 8 4 Bt

terephthalic acjd,, 46 . parts of adipjc,.acid d two
B Eter avBaistdertn S5alRer Refts Py thé bond gefllunger sh above
C under normal pressure for seven hours and further
r eneiiden gMae igiver dbetetpriosyield pigmentingxt dispersinsigh. The

for five hours. Subsequently, 44 parts of trir
aginceniratmni df the solid content of the pigment/wax dispersion 5 was

50 %.
(Comparative Example 11)

A toner was obtained in the same manner as Comparative
Example 3 excépt that the conditions were changed as follows.

Organic resin particulates on the toner surface were dissolved by
inserting a process of an alkali (sodium hydroxide) treatment at a pH of
11 between the emulsification and the desolvation processes. |
(Comparative Example 12) |

A toner was obtained in the same manner as Comparative
Example 3 except that the conditions were changed as follows.
-Synthesis of low molecular polyester- |

In a reaction vessel equipped with a cooling tube, a stirrer and a

nitrogen introducing tube, 229 parts of bisphenol A ethylene oxide 2 mole

92



10

15

20

25

anhydrate was added to the vessel and reacted at 180 C
under nornmal pressure for three hours to yield a | ow

wounbmsaasas pol yester 2. The | ow nol ecul ar pol yeergpr2085/024210

exhi bited a nunber average nol ecul ar wei ght of 2, 300,

a wei ght average nol ecul ar wei ght of 6,700, a peak
adfuety 229 \peirtshtof dfisphamd, Aapmpydéne;dxole dntnale addwrct, 208
val ue of 25. Production of oil phase - In a reaction
yasisebf agueplndchlics tbida 48 ipadte pibadipdachadt ed novetearts of
378 parts of the |ow nol ecul ar pol yester 2, 100 parts

b RFHIRUPII N BNEa%4d, RaIkSd @ft Z3YE @c@2AherMal $ressure
pl aced, heated at 80 Cwith stirring, maintained at 80

B 55 A OBt SR gy ot
AR CETRICRT T

solution 4. Subsequently, 1, 324 parts, of the raw
aahudraie was added W thesvessahaper rasgtadah 130s¥e undgsqormal
carbon bl ack and wax were di spersed using a bead m ||
pebssnae ifex dhirdd homes b Fieldr 2 dowymiokdexlBopplyreatdrof) The low
under the condition of a solution sending rate of 1

@flédulan phlpsstee? prkibaleds R aetimbbr Gvar £&C mélebuld® weight of

zirconi a beads packed at 80 %y volune and three

%@?ES%@V?%%HED :fve%&é% ?ﬁ{)feﬁuf%{r %igﬁﬂmf 62760 aée%%gi t‘iﬁ\/\%l%@ular

ecu pol yest er was addéd,

SRR ot bl A5 anlihabd NN ERer <i on 4" e

gl'gncent_r ation of the solid content of the pignent/wax
C @H@FEIPBrPfA? %0 % -Enulsification to desolvation-

In a vessel, 749 parts of the pignent/wax dispersion
4, 115lmpaat geaction vessel equipped with a stirring bar and a

thermometer, 378 parts of the low moleéular polyester 2, 100 parts of
carnauba wax and 947 parts of ethyl acetate were placed, heated at A8(.) °C
with stirring, maintained at 80 °C for five hours and subsequently cooled .
to 30 °C over one hour. Then, 500 parts of the master batch 1 and 500
parts of ethyl acetate were added to the vessel and mixed for one hour to
yield a raw material solution 4. .

Subsequently, 1,324 parts of the raw material solution 4‘ v&as
transferred to a vessel, and carbon black and wax Qere dispersed using a
bead mill (Ultraviscomill, manufactured by IMEX Corporation) under the
condition of a solution sending rate of 1 kg/hr, a disc peripheral speed of 6
m/sec, 0.5-mm zirconia beads packed at 80 % by volume énd three passes.
Then, 1,324 parts of an ethyl acetate solution of 65 % ‘IQW molecular

polyester 2 was added, and two passes by the bead mill under the above
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of the prepolyner 1 and 2.9 parts of the ketim ne
conpound 1 were placed and m xed using a TK honom xer

wOreosisst ur ed by Tokushu Ki ka Kogyo Co., Ltd. pCatiP2005/024210

5,000 rpmfor two minutes. Subsequently, 1,200 parts

of the aqueous phase 1 was added to the vessel and
lcohditgim s givesnshénste toayipldkladpigmentivekfdisgerdiomrdy The
5. In a vessel equipped with a stirrer and a

tdoacantietion, oft tiee eolid bhtartt sf thié¢ pigmeat/wadddibpeosion 4 was
desol vation at 30 OC for eight hours to yield a

dospersed slurry 5. (Conparative Exanple 13) <First

step> -Preparation of enulsion (lI)- Styrene 370 g

Zglﬁiﬁlé{i %‘Efo‘ﬁ{%&e%ﬁ’v&i@{éryl ic acid 8 g Dodecane thi ol

etraprom 4 g The above were m xed and

dISSO| ed. Th| t hen persed nd Isifie
[ 2ok JRchVEESTy T PRER GhaR R SR~ Rt t 45 parts
a noni oni ¢ surfact ant (Nonip oI 400 manuf actured b

Shripe prenalymer) hanrd 2 %spﬂ_lft@ of Bhey kebimgyint C%‘ﬁpaﬁnénl cwere
surfactant (Neogen SC, manufactured by Darichi Kogyo
$dagealk anGomixed dugingaa BEehonionsizey dthandifabtiwledwby Tokushu
m xing for 10 m nutes, 50 g of ion-exchange water in

Wilke 'K deytb Cb., AAINAH5T000 rpid fait Bwdatinbies) dubsa]ueedly, 1,200

was added thereto. After nitrogen substitution, the

gﬁ@ﬁsegf tl%@ %oﬁé giﬁsg\’gsg%aiﬁiﬂ & A% Qgs o1 A R stand for

rrin I'si Lcatlonp yneri zation

e }f:o%rll'ttlon}ylepd an emulsified slurry 5.

In a vessel equipped with a stirrer and a thermometer, the
emulsified slurry 5 was added for desolvation at 30 °C for eight hours to
yield a dispersed slurry 5.

(Comparative Example 13) |
<First step>

-Preparation of emulsion (1)-

Styrene 370 g
n-Butyl acrylate 30 g
Acrylic acid 8¢g
Dodecane thiol _ | 24 g
Carbon tetrabromide 4g

The above were mixed and dissolved. This was then dispérsed
and emulsified in a flask with 550 g of ion-exchange water in' which 6 g of
a nonionic surfactant (Nonipol 400, manufactured by Sanyo Chemical

Industries Ltd.) and 10 g of an anionic surfactant (Neogen SC,
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wi t hout any change for five hours. As a result, an
emul sion (I) in which resin particles having an

wavearcagss3parti cl e di aneter of 155 nm a Tg of BOTAPZENE024210

a wei ght average nol ecul ar wei ght of 12,000 were

di spersed was prepared. -Preparation of enmulsion (2)-
Sngnufactasel HynDBuichi Kegya SewakroCyg., Aatidy) hedakéan gisgolved.
The above had been m xed and di ssolved. This was then
ditheslsedy amickiegnfivis10 dd ukes, H0f ¢ ablonrétdharip@ Watdr in which 4
i on- exchange water in which 6 g of a nonionic

3151‘ aftABhINGRirBalfatt0Ra d HRRUS @REAVEE W SRAY® thereto. After
em cal Industries Ltd.) and 12 g of an anionic

n f. r (.Ghi .
e s B e o J A U R R 3 °C i am
m.xjng far, 10. m nutes, 50 .g9..0f ion-exchange.water in,.
i bty e tistiah ai pBRUSiatio At B b S regptinued
was. added thereto, After nitrogen substitution, t%' )
Sohewt apy chaage|fas Bvedioursatdsiateswly, aniemulsion (L which
with stirring, and enul siflLcation polynerization was
aesin padicles blaving anyvebagepatticlefdiameheriof 155 mm ep Dgeof 59
an enulsion (2) in which resin particles having an
2Caad e aidghicheerdicatRbReulir WwolpghtBf 12,000 HerdAiSHaREd was
a wei ght average nol ecul ar wei ght of 550, 000 were
%@ gfc3ed. - Preparation of colorant dispersion (I)-

rbon black (Mdrgal L, manufactured by Cabot
sarporation). 50O g .Nopjyoni ¢ surfactant (Noni pol 400
EROFRRHAAE Shradigg B

Chem cal Industries Ltd.) 5 ¢

Styrene 280 g
n-Butyl acrylate 120 g
Acrylic acid | 8¢g

The above had been mixed and dissolved. This was then
dispersed and emulsified In a flask with 550 g of ion-exchange water in_
which 6 g of a nonionic surfactant (Nonipol 400, manufactured by Sanyo
Chemical Industries Ltd.) and 12 g of an anionic surfactant (Neogen SC,
manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd.) had been dissolved.
With slowly mixing for 10 minutes, 50 g of ion-exchange water in which 3
g of ammonium persulfate had been dissolved was ‘added thereto. After
nitrogen substitution, the content in the flask was heated to 70 °C in an
oil bath with stirring, and emulsification polymerization was continued
without any change for five hours to prepare an emuléion (2) in which
resin particles having an average particle diameter of 105 nm, a Tg of 53

°C and a weight average molecular weight of 550,000 were dispersed.
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| on- exchange water 200 g The above were m xed,
di ssol ved and then dispersed for 10 m nutes using a

waanwgesizzer (U tratal ax T50, manufactured by PEAIP1005/024210

prepare a colorant dispersion (I) in which a col orant
(carbon bl ack) having the average particle dianeter of
2Boepanaizen of eperaddispasepatit i on of rel easing agent

di spersion (l)- Paraffin wax (HNPO 190, nelting point

85 C, radoac blickd Myrddlpbomeaufat@eed byt C€abob0Cerporation)
Cationic surfactant (Sanisol B50 manufactured by Kao
Corporation) 7 g lon-exchange water 200 ¢ The5@t;éove

were heated to 95 C, di spersed using a honogeni Zer

(U ¢« gl no Ooug FRMERCTNOG A 40 pisissa| 39" danyo

using a pressure charge nogeni z
epar e r.el easi agent dispersion (I) in which a
R@FgﬁgPﬁgnéﬁéﬂﬁm¥Q%#%g the average particle di&rfeter
of 550 _nm was di spersed. -Preparation of aggl onerated
parti cles-exgbrBgoWatey 120 g Enul sion (2) 802§0¢g
Col orant dispersion (1) 30 gRel easi ng agent di spersion

(1) 40 TtheCathovai weparhaxddntlissbhridsandBfhen dispersed for 10
manuf actured by Kao Corporation) 1.5 g The above were

Tt tonce (U T st g T
prepare a colorant dispersion (1) in which a colorant (carbon black)
having the average particle diameter of 250 nm was dispersed.
-Preparation of releasing agent dispersion (1)-

Paraffin wax (HNPO 190, melting point 85 °C, manufactured by
Nippon Seiro Co., Ltd.) | 50 g

Cationic surfactant (Sanisol B50 manufactured by Kao
Corporation) 7g

Ion-exchange water 200 g

The above were héated to 95 °C, dispersed using a homogenizer
(Ultratalax T50, manufactured by IKA) and subsequently dispersed
using a pressure discharge homogenizer to prepare a releasing ageﬁt
dispersion (1) in which a releasing agent having ’the average particle

diameter of 550 nm was dispersed.

-Preparation of agglomerated particles

Emulsion (1) : 120 g
Emulsion (2) . 80 g

Colorant dispersion (1) 30 g
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manuf actured by I KA), which was then heated to 48 Cin
an oil bath for heating with stirring inside the

wohewlk75584t er nmaintaining at 48 C for 30 m nut e6T/JP1005/024210

was confirmed that agglonerated particles with a

vol une of 95 cnB having an average particle dianeter
of abouReleasmgegtniebspdrsiare)when observed bytOopti cal
m croscope. <Second step> -Preparation of adhering

parti cl@stiodier idactedty Fanisd eBBHOSI eahrhthcAsred by Kao
resin containing particulate enmulsion was mldly

ratipg) Vol ume of the resin particles cont @igﬁgd in
the enul'sion (1) was 25 cnB. The tenperature of the

oi | bat ' Jraised to 50 C and majnt ai ned
Por ondoaoVE iR alREa  Aad lichdhertl i MR ehlois sk
ani qni c surfact ant {Ngogen SC, ‘mpnuf act ur ed Dagi' chi
RBBYD i ySiRipiess | staed. USIRS dddBaMOREREACS, atalax  T50,
stainl ess steal flask was sealed, heated to 105 C with
geanpfassuzed by IKAlgwinichhgvas thegnedteddet8 3dn an oil bath for

mai ntai ned for three hours. A toner base was obtai ned
theatnrg with stivkiagdueidel thef flhgk.atiftey inbéntaéaiigd an48 °C for 30
product, which was thoroughly washed with water and

dhifittes Tiewas QBAfAPALH Hat Ve oRBRNE FAattides dnth %hn\?oll%ne of

part of hydrophobic titani um oxide were m xed wt

30 n . ci: '

ERpChabi bR eaBR AR Hhifhateh U 4kl B umpbad been
4) | react or ui pped.with a cooling tube, a
i?ﬁ)l}l?@rwa% 0 S%V?ﬁ?gé’éﬁ;%fwmmﬁcﬂﬁe'tube, 724 parts of
bi pheaol A et hyl ene oxide 2 nol e adduct, 276 parts of
i AR eﬁtﬂé?acid and 2 parts of dibutyltin oxide were

pl aced,
-Preparation of adhering particles-

Thereto, 60 g of the emulsion (1) as a resin containing particulate
emulsion was mildly added. The volume of the resin particles contai_ned
in the emulsion (1) was 25 cm3. The temperature of the oil bath for
heating was raised to 50 °C énd maintaine(i for one hour.
<Third step>

Subsequently, 3 g of an anionic surfactant (Neogen SC,
manufactured by Dai-ichi Kogyo Seiyaku Co., Ltd.) was added there;co.
The stainless steal flask was sealed, heated to 105 °C with continuous
stirring using a magnetic seal and maintained for three hours. A toner
base was obtained by cooling, subsequently filtrating the reaction
product, which was thoroughly washed with water and aried. Then, one
part of hydrophobic silica and one part of hydrophobic titanium oxide

were mixed with 100 parts of the toner basel particles using the Henschel
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reacted at 230 C under normal pressure for eight
hours, further reacted under reduced pressure of 10

wonbig/ors5345 nmHg for five hours and cool ed to BED/JR2005/024210

Thereto, 32 parts of phthalic acid anhydrate was added
and reacted for two hours. Next, this was cooled to 80
Qnaxet tocdelded towerh 188 parts of isophorone

di i socyanate in ethyl acetate for two hours to yield
dComspayanat Exaaplala) ng prepol ymer 2. Then, 267 parts
of the prepolymer 2 was reacted with 14 parts of

| sophoreng r6h @6t B edQy{thf PEoJIME ORY, %1 $t9rrbt Ghnd a?ﬂitiogen

urea-nodi fi ed pol yester 1 having a wei ght average

S L T S
R oA LR 5o G305l o oo

230 C under normal pressure for six hours and then
regetesiat e © Creadrreeoymakpraseurs foxrteightidouss, 1fsurthasgreacted
for five hours to yield an unnodified polyester (a)
hewdergredyedkprassacel lofr 1vengig ab P5 3 Hg foy dfivechours and
val ue of 55 and an acid val ue of one. Subsequently, ‘

206ledPiy 160 of. tTRerbi® BAPAIE 0P YhERANE BERY adhPlcht8Gfhs added
parts of the unnodified polyester (a) were dissol ved :

8 AT R B 6 AP SR o
' S i T i Wi
S0b 148 pRtiscer 0ThomPrr Sisgvandler FogHY OOULER g0 Bours

tube, 942 parts of water and 58 parts of 10 %

9 drsld, apaspexanate septiising saprelymer 30, Themu?Gic partsof the
by N ppon Chem cal Industrial Co., Ltd.) was pl aced,
ardpo. Bavas rexctethovishhld pactstclt isbpasra® disanomecdt 50 °C
the toner binder was added thereto and di spersed. The
dogamicc hoaky aot gieldren dirghihbédiedd boBester 1 having a weight

average molecular weight of 64,000.

Similarly to the above, 724 parts of bisphenol A ethylene oxide 2.
mole adduct, 138 parts of terephthalic aci(i and 138 parts of isophthalic
acid were subjected to polycondensation at 230 °C under normal pressure
for six hours and then reacted under reduced pressure of 10 mmHg to 15
mmHg for five hours to yield an unmodified polyester (a) having a peak
molecular weight of 2,300, a hydroxyl value of 55 ‘and an acid value of
one.

Subsequently, 200.parts of the urea-modified polyester 1 and 800
parts of the unmodified polyester (a) were dissolved and mixed in 1,000
parts of a mixed solvent of ethyl acetate/MEK (1/1) to yield an ethyl

acetate/MEK solution of a toner binder. In a reactor equipped with a
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raising the tenperature to 98 C fol l owed by cooling.
The product was separated fromwater by filtration,

woastsadsamd dried to yield a toner binder 1. TRETAUPWF/024210

binder 1 had a Tg of 52 C, Th of 123 C and TG of 132

C. Then, 100 parts of the toner bi nder 1, seven parts
o¢00@nr5gc1mben atstirbethand taenidneenontrqshraing dfibeyd pertblofievater
(manuf actured by Sanyo Col or Works Ltd.) were

| anedr P8I giaerts | off 010 hes t hpéroxpyphtiee f shémnsﬁl@n mSysettite 10,
First, they were prelimnarily m xed using a Henschel

rﬂn&%ﬁfé&%@by@fﬁﬁﬁbﬁ%ﬁﬁcﬂﬂﬂds%ﬁhl . kEtd@'ﬁ&s&}Fg%&, and

and subsequent |y kneaded by a bi axi al kneader

nf@Hp ;ﬁ:ﬂf% \q/)gri?pzée(éjﬁﬁg :éceggfezgl% Ssgnﬂltéo% 2{ he! P(%}/er\’\gilrn%er was
P
AU erth 20 DG ﬁ'hgfﬁ‘%gm%e%ﬁ"‘ggwf i ¢ fiillad off by

manuf actured by N ppon Pneumatic Mg Ltd.) to -
yisasiget dieebepperatpse tp 3&%8C f@@@édd@hﬂ@@lmg}n e'l‘lpaprodﬁct was
hydr ophobic silica and one part of hydrophobic

tdepanated Goond evaierebyrifidéch tiart, hwadsled amids defedt te yidddex toner
base particles using the Henschel mxer to yield the

tisinger 1( COR® a1y Midrdex ANRAE alPg of BROWUCTO6Y P43 °C and TG of
prepolyner- In a reactor equipped with a cooling tube, '

brer and a nitrogenintroduci ng tube, 724 parts of
bi sphenol A et hyI ene oxide 2 nol e adduct, 276 parts of

[ ht I' rt f di bt t
'W‘Z?E ol 2B i habfina JitndP by ery Bl ot elveerin

ght ho rs furthetr reacted u der r educed
Pate and dowrpgriseioyanimgblus (mayefacsures by Sanyo Color

dehydratl ng and_subsequent|ly cooled to 160 0C.  Next,
Mopkes {dgdgfwere incorporated into the toner by the following method

First, they were preliminarily mixed using a Henschel mixer (FM10B,
manufactured by Mitsui Miike Kako K.K.) and subsequently kneade(_i by
a biaxial kneader (PCM-30, manufactured by Ikegai Corporation). Then,
they were finely i)ulverized using a supérsonic jet pulverizer lab jet
(manufactured by Nippon Pneumatic Mfg. Co., Ltd.) and classified by an
airflow classifier (MDS-I, manufactured by Nippon Pneumatic Mfs. Co.,
Ltd.) to yield toner base particles. Subsequently, one part of hydropho’bic
silica and one part of hydrophobic. titanium oxide §vere mixed with 100
parts of the toner base particles using the Henschel mixer to yield the
toner.

(Comparative Example 15)

-Production of prepolymer-

In a reactor equipped with a cooling tube, a stirrer and a nitrogen
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phthalic acid anhydrate was added thereto and reacted
for two hours. Then,this was cooled to 80 C and

woeatoess3wi t h 174 parts of ethylene glycol di gbPgTireys/024210

ether in toluene for two hours to yield an epoxy group
conprising prepolynmer 3 having a wei ght average

ninitegliicing wehay Hi24opattd, dfisphedalthethyleot dxédd Bimele adduct,
compound- In a reactor equipped with a stirring bar

b parhenoftssplethal?0apal kadofwb sgpher ohdiktitgltineo:aad were
70 parts of MEK were added and reacted at 50 OCfor

£ 0w ehd el i ar
PG oSy S HoRR CRPRRIDS gl REaEh Rikthor
j ol +A et hyl ane oxide | e @ddu and.H1l rt

S RPAEERAR, Rl VreBRbr o€ Dhnfurdd Wty BRERY VS Bours
pol ycondensati on at 230 OC under. normal pressure for
Sathdeleirahias med) srbaeawentln gesled douLed br eDlegh.erbparts of
10 g to 15 mmHg for five hours with dehydration to
ywihdbalig amdhduidrate Wahadied thepetokand| weagtedr foxetwinthours.
of 2,400 and the hydroxyl value of two. Production of

tEhoeat, this wabeakkd, td B04°@adnids redctiedewiile 1GUypatts Df dhylene
parts of the dead polyner 1 and 78.6 parts of ethyl

agptat (ﬁgl‘ﬁ:ﬁ(%d%tﬁéﬁ dn ®lhéne brefifo Hota8! thefield B8NepcdS sroup

parts of pentaerythritol tetrabehenate and four

WarhR TR P pBRaeh S, VLA kY iRl Rlghe of

tﬁ‘?@@the TK type honogeni zer at 12,000 rpm for

*f'orm di ssol ution and dispersion. Finally, 2.7 parts
of the ketim ne conpound 2 was added and di ssol ved.
Thysthesiy ehkeiimdne compeundat eri al sol ution (1).

In a reactor equipped with a stirring bar and a thermometer, 30
parts of isophorone diamine and 70 pérts of MEK were added and
reacted at 50 °C for five hours to yield a ketimine compound 2.
(Production of dead polymer)

Similarly to the above, 654 parts of bisphenol A ethylene oxide 2
mole adduct and 516 parts of terephthalate dimethyl ester were
subjected to polycondensation at 230 °C under normal pressure for six
hours and then reacted under reduced pressure of 10 mmHg to 15 mmHgr
for five hours with dehydration to yield a dead pol&mer 1 having a peak_
molecular weight of 2,400 and the hydroxyl value of two.

-Production of toner- |

In a beaker, 15.4 parts of the prepolymer 3, 64 i)arts of the dead

polymer 1 and 78.6 parts of ethyl acetate were placed, stirred and

dissolved. Then, 20 parts of pentaerythritol tetrabehenate and four parts
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In a beaker, 706 parts of ion-exchange water, 294
parts of 10 % hydroxyapatite suspension (Supertite 10,

woamsfoas3ur ed by Ni ppon Chemi cal |ndustrial CoPCTAIPZNN3/024210

and 0.2 parts of sodi um dodecyl benzenesul fonate were

added and uniformy dissolved. Then, the tenperature
vafscyaiisecblie KR (wianufsetiured ngy Beme CoborTWarkpelitd.) were
honom xer at 12,000 rpm The above toner nmateri al

Sseldid @Rereld MARB stigsall at 6T eCougid shé 'K Gyberhdfogenizer at

m nutes. Then, this m xed solution was transferred to

a]h% BOY GPnf W Hﬁgl‘Aﬁl\_gﬂa{i{eég@hﬁfdnr ﬁhagdigﬁérs?&g. Finally, Z.g n?arts of

thérnoneter, a to 98 C to tenpve the solv

Y8 B B 536 e AR e

- yield toner base. pajticles. Subsequently, one part of

W&PBMF’@@P ytp YHd one part of hydrophobic

titani um oxide were mxed with 100 parts of the toner
base pdmt#deakensT0f) pants ¢felpscexthangeewater, P04 pas of 10 %
toner. The toner binder conponent had a wei ght average

ojdrontapati® ghispehsibh A8Apestiteunb@r mxaufgeursd doul Nippon
wei ght of 2,000 and a Tg of 52 C. (Conparative Exanple

16hemiRiI NOUL ARELRII0AUS.NT TARD) YRAd | 0.2 f)ASK of sodium
equi pped wth a stirrer, a condenser, a thernoneter

ARy LSRG SNG40 3005l RIAE! Thon, the

of "styrene,

-acryl am de- 2- met hy] propangsul fgni¢.acid and 12 g
TR Ee G d A 1! hoi WALt aeg e (DK type
sol uti anoI%/rreri zation with stirring and under
rhamegaxen at 1A rpm. atTesaboye toner Faatiexial medution (1) was
content was renoved fromthe flask, dried under '
raatiledethepemsand stizrel farbEemiantésy Thenethizedided soludbn was
mll to produce an A ‘

transferred to a kolven equipped with a stirring bar and a thermometer,
and heated to 98 °C to remove the solvent via urea formation reacﬁqn.
After filtrating, washing and drying, wind force classificaion was .
performed to yield toner base particles. Subsequently, one part of
hydrophobic silica and omne part of hydrophobic titanium oxide were
mixed with 100 parts of the toner base particles using the Henschel
mixer to yield a toner. The toner binder component had a weight average
molecular weight of 14,000, a number average molecular weight of 2,000
and a Tg of 52 °C.

(Comparative Example 16)

-Method for producing A polymer-

In a flask equipped with a stirrer, a condenser, a thermometer

and a nitrogen introducing tube, 300 g of methanol, 100 g of toluene, 570
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pol ymer having a wei ght average nol ecul ar wei ght of
3,000. -Production of toner- Styrene 183 parts 2E

wohyleles3gh acrylate 17 parts The aboveApol ynmer POT/AP2005/024210

parts CL Pignment yellow 17 7 parts Paraffin wax (wth

a nmelting point of 155 F, manufactured by Tai sei Kosan
KK.of sBgrepar 88 g of 2taaﬂ33ha11(1ﬂe@inethylp1ﬁ)pand$1dﬁomy adhkand 12 g
Pure Chem cal Industries Ltd.) 10 parts The above

f of MulidéyloPer@sdsakyid Phickd, 6&hih aRes USLKEEAY to solutmn
di ssol ved or di spersed to make a nonomer conposition.

?EB%?‘%'?% iof g “%@ f‘”d ‘?%‘S*ﬁ@%‘&%ﬁ%ﬁﬁ%%??p 85 °C for
ot OGRS A %ql}%ﬁeg%&e&we SER U ARke e dpderreduced

Ni ppon Aerosi | Ltd.) .was added t heret o and

f BressEre @nd @Phﬁ?q‘él‘?%ﬁbér Horize@ Iy Bppet midl dp sprodicgnan A
was adjusted to six with hydrochloric acid to prepare’
apoliysperlsavingdi weightstvenagerwledidae weigbihef 3,000.
conposition was added to this dispersing nediumsystem
arRroductioe @f 8dnei® C under a nitrogen at nosphere using

the TK honom xer at 6,500 rpm for 60 mi nutes

t ogr anuggtgnghe nonomer conposition. Subsequeryd artghe
granul es "were pol ynerized at 75 OC for eight ho

with sté@thggﬁ?ﬁd%gﬁ%}g&s_ﬂ rring wings. After ﬁwe ttg

conpl etTon rization, a reaction pr

was co regted with al kal i overnlght by addi n
g of an%gﬁagf’} polymer % 1 part s
C.I. Pigment yellow 17 7 parts

Paraffin wax (with a melting point of 155 °F, manufactured by
Taisei Kosan K.K.) | 32 parts

Initiator (V-601, manufactured by Wako Pure Cheinical
Industries Ltd.) 10 parts

The above formulation was warmed up to 65 °C and uniformly
dissolved or dispersed to make a monomer composition. Separately, 0.3 g
of a silane coupling agent (KBE903, manufactured by Shin-Etsu Silicone)
was uniformly dispersed in 1,200 mL of ion-exchange water, and 6 g of
colloidal silica (Aerosil #200, manufactured by Nippon Aerosil Co., Ltd.)
was added thereto and further uniformly dispersed. The pH of this
dispersion was adjusted to six with hydrochloric acid to prepare a
disperse medium system. The above monomer compositjion was added to
this dispersing medium éystem and stirred at 70 °C under a nitrogen

atmosphere using the TK homomixer at 6,500 rpm for 60 minutes to
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solution of 20 % sodi um hydr oxi de. The di spersant was
di ssolved, filtrated, washed with water and dried to

we@izadeth78538 oner . The physical properties of thePCOARI005/024210

were evaluated as follows. <Surface characteristics>

ERA- 8800FE, manufactured by Elionix Co., Ltd., was
ustschudateathi¢e ahenemes sompoeltemt.r Puliregmentlyeéhe granules were
di mensi onal roughness anal yzer. The toner was neasured
vpdlmenizedcat ersarCoforvaighadeos willV seitfingOoby paddle stirring
evaporation, and its surface characteristics were .
apalogzed using an accessory software of the anal yzer.
Platinum (Pt) and the |i ke are evaporated in general

for ne t.] r. revent charge-up due to
el ectr gﬁe‘%{gﬁg %@R&gﬁﬁo?g glﬁlgcp éégggetrézr@é)%i’ & Feagtipn product
by an EE-SEM weyver, there is a possibility that the
o‘%?‘@ cAdlpds E‘anﬁgg V&}?Erﬂdktﬂgrqw%%h ng g ggg}%@queous
because of the platinumevaporation. Therefore, the

rfohaiier it 20nde soshauc badroxideout The ediepeysenat wes dissolved,

prevention of charge-up. The | ow accel eration voltage
dilttated, washed witls veatehand dtiedato pieldh tbher.
el ectronbeam i rradiation successfully prevented the

char ge<The pKydiedlapiopeftiéPoLihd fihed W R al QUBANES BT lows.
(Ra) with i1ts standard deviation (RMS) obtained in

Rl &sc1aid %}{gﬁ {ative Exanples is shown in Fig. 6.
Fromt(%iSc Cu T, |ng

om this resl Is found that the standard
o ot OB oy L BNSRLP, £, S45185 o o
R PP U SeeOpent doreo: Hoprariphel Teughngss agajmero The
show t he surface concavoconvex by 3DSEM of the toner
Beser puas i measursd twidht enercealefataop| wliageFiof. 518V and no
S(arx]rg\rl)viration, and its surface characteriétics were analyzed using an
accessory software of the analyzer.

Platinum (Pt) and the like are evaporated in general for .
measurement in order to prévent charge-up due to electron beams when
an organic substance is measured by an FE-SEM. However, there is a
possibility that the original surface characteristics may not be observed
because of the platinum evaporation. Therefore, the measurement was
conducted without the evaporation for prevention of charge-up. The low
acceleration voltage at 5 kV as well as a short duration of the electron-
beam irradiation successfully prevented the charge-up.

A relationship of the surface roughness (Ra) VVjith its standard

deviation (RMS) obtained in Examples and Comparative Examples is

shown in Fig. 6. From this result, it is found that the standard deviation
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the quantitative results of the above roughness
anal ysis for such toner base particles. Fromthese

woOi2oneroess34it is understood that the toner surf 2C®JIPH05/024210

remar kably concavo-convex because the toner is

produced by dissol ution/dispersion of the toner

mRIMS iskxiemmly sl aven wdregattiecsydatd oulghresssRayid hege in
organi ¢ solvent and granul ation in the aqueous nedi um

f thd iRg ofthd@eesamttinPentiskl r cul arity> The neasur enment
was performed using a flow type particle inmage

anal yzegid FPLkyw A0S ERR o%&éfgp?pagg}leﬁkoﬁz{@ﬁ%sg Ipl%rt%ﬁle of the

Corporation). In a given ves 0

ter .ifxwWic id Lnmpurpthes had been previ ousl _
r Bh db atinple, TokieR b T biehBF WRHIFE. Bfibe fiankes by 3D

dded as a di spersant, d further_about 0.1.gto

3@1@ Oggh%\tW%%etRﬁ%T% @n%éna%aéepf%l- Fig. 10 shows
suspension in which the sanple had been dispersed was "
dikspensntitdtive apoulis ofid¢hei shave ranghnese aviadysie sfonsiunly toner
an ultrasonic distributor to make a di spersion

cbase plartitiean IR0 thesé i ifesdylitt 5 LddePGopdr thaal €sé toner
nm., and the shape and the distribution of the toner

VUi 25 W1 rk 51535 2R cA 06 icbh 62 He c AuRN PR O 5RO i9hrédiRed by

toner was taken using a scanni ng el ectron m Croscope

X 2L ur i t achi 1 dl. | e .
G bon LRG0T AT RY B3R Matebbd coriBls B g dHgreanic
Co t ] f | cul ati opn. <Average rticl.e
PRt 2R Bl YL BB et aaons
di stribution and a volune distribution were neasured
ugiediedollowed byidrselvatien.) type (manufactured by

Coul ter), which was
<Circularity>

The measurement was performéd using a flow type particle
image analyzer (FPIA-2000, manufactured by Sysmex Corporation). In a
given vessel, 100 mL to 150 mL of water in which solid impurities had
been previously removed Wés placed, 0.1 mL to 0.5 mL of a surfactant‘
was added as a dispersant, and further about 0.1 g to 9.5 g of a sample to
be measured was added. A suspension in which the sample had been
dispersed was dispersed for about one minute to three minutes using an
ultrasonic distributor to make a ‘ dispersion concentration 3,000
particles/pL: to 10,000 particles/uL, and the shape and the distribution of
the toner were measured.
<Shape coefficient>

A photograph of éhe toner was taken using a scanning electron

microscope (S-4200, manufactured by Hitachi, Ltd.) and analyzed by an
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connected wth an interface (manufactured by The
Institute of Japanese Union of Scientists & Engi neers)

wanwePCHP1 per sonal conputer (manufactured byP8ETP2005/024210

Corporation) for output. The toner was eval uated as
follows. <Cl eaning stability over tinme> Using an

elnzd gea taredy zec KL waexo R medhufgctebdi byli Nireao Comgeation) for
form ng apparatus (IPSi O Col or 8100, manufactured by
Riadellatempany, Ltd.) to an oilless fixing node and

tuning, the stability of cleaning blades was exanm ned

af t |G : it an

AR Bt A RO bR ety R

l eft on,the photocopduct or i ch. had ssed. t he

oi eant iy rirapae AR GBS Ehnd AR R Rliop Wers pegsured
scqtch, tape (ymanuf ed by Sum tono ree MCo,, ..
Ligng @@t% Oﬁ%‘gﬁf‘égﬁ d¥PR g(nb?“%f%‘éltrﬁ;{ H@r &eelﬁ%m which was
densitoneter, RD 514. The results were rated as ‘
fosinineoked Wit svristerfiese émanufadhieatkbyTheebastitvdn of Japsnese
B: discrepancy of 0.005 to 0.010 C discrepancy of

OUfich tef Bdentistdi Scr Epghtsersf @idaPE980hamedschal computer
<Transfer property> Using the eval uati on machi ne

AR dt s dISPNEE CogpdRid b@EAItNg appar at us
E(ImPSi O Col or @?oo, rmg%f ac% lf?ggleby ﬂ% coh Conpany,

Lt d. [ L Xi d tuning, th
ttranzc,fg@%‘ieg)q}eglééseﬁﬁlphg%&g%ga%#g%oggndugtmopgafte(re a

chart with an.imge area rate of 20 % had been

tT %&gEW%Ht%O rdIWE” and just before the cleaning
step was sanpled onto a white paper using a scotch
tape (rfiBBadRAvVaduaiyon machine obtained by rebuilding an image

forming apparatus (IPSiO Color 8100, manufactured by Ricoh Company,
Ltd.) to an oilless fixing mode and tuning, fhe stability of cleaning blades
was examined after outputting 10,000 sheets of a chart with an image
area fraction of 95 %. The transferred toner left on the photoconductor .
which had passed the cleaning process was sampled on a white paper
using a scotch tape (manufactured by Sumitomo Three M Co., Ltd.) and
was measured using a Macbeth reflection densitometer, RD 514. The
results were rated as follows:

A: discrepancy from a blank of less than 0.005

B: discrepancy of 0.005 to 0.010

C: discrepancy of 0.011 to 0.02 '

D: discrepancy of greater than 0.2
<Transfer property> .

Using the evaluation machine obtained by rebuilding the image
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Sum tono Three M Co., Ltd.) and was neasured using a
Macbet h refl ection densitoneter, RD 514. The results
woenws/o7st3ed as foll ows A- discrepancy from a bPandPmbs/024210
| ess than 0.005 B: discrepancy of 0.005 to 0.010 C
di screpancy of 0.011 to 0.02 D discrepancy of greater
tforming aprahatingIRBHDiColoy 8108i mpnufectawrad tat Rineh Company,
machi ne obtai ned by rebuilding the i mage form ng
dgdortatibe (iPS kit mietBddandrmmiih@s dhertednbferRidcomher left on
Conmpany, Ltd.) to the oilless fixing nmethod and

'HB ibtoin BAM ARES 4 @8lart RvithldifishA0e 00RashAg!E 25 o8 had

chart with an i mage area fraction of % wer e

[ t ' h. ar | 0
3a5h, RTated Gt o S RRE TR e RnE e tep was
eval yated.,K Nanel.y, 1 of the devel pper, was, wei ghed,

5 SRERIAG Bhithge WY e & SR TogeReGRaBy stired by
bl ow of f nethod, The results were rated as follows”® A
Shenitamegd hseet Ne Corarkisl-bramsl fkaprmeasguared using ardjacbeth
of 10 nt or less B the change of 15 nt or less C the
coflegiowflegsibameter; RAN515. Mhestasvalis wersidatyd dsifoldow se

-eval uation machi ne obt ained by rebuilding the inage

f or m no\: Apgaepansy frofSh B16ak of 165kQ4BamEmobaCt Ured by
Ri coh Conpany, Ltd.) to the oilless fixing nethod and

t uni ng;g;qi%ggngm@bg\%qgow adhered anmount of 0.4

0.1 ng/cn? was output onto a transfer paper of a plain

10 Paper CIMRe.GR0Ry SRONITGHYSS by R con Company.

D: discrepancy of greater than 0.2
<Charge stability>
Using the evaluation machine obtéined by rebuilding the image
forming apparatus (IPSiO Color 8100, manufactured by Ricoh Company,
15 Ltd.) to the oilless fixing method and tuning, an endurance test in which .
100,000 sheets of a chart x;vith an image area fraction of 5 % were
continuously output using each toner was carried out, and the change of
charging amounts at that time was evaluated. Namely, 1 g of the
developer was weighed, and the change of charge amounts was obtained
20 by a blow off method. The results were ;'ated as follows:
A the change in the charge of 5 pc or less
B: the change of 10 uc or less
B: the change of 15 pc or less
C: the change of gr;aater than 15 pe

25 <Image density>

106



10

15

20

25

subsequently the inmage density was neasured by X-Rite
(manufactured by X-Rite). The inmage densities of 1.4

wonrosres3was marked as ' OK' ; ' NG, otherw se. BRCTEB®05/024210

grai ni ness and sharpness> Usi ng the eval uati on nmachi ne
obt ai ned by rebuil ding the i mage form ng apparat us

(| PSi Ol&ghgrthe oG uatinnf macimedolippimid bly @bvpliigg the image
Ltd.) to the oilless fixing nethod and tuning, a

goahogy appatategdIPBI0 Gologlsd00ahahuf@sused byt RicdhdCompany,
| evel s of graininess and sharpness mere visual l'y

HaUe ¢He ol RNy SYAhdat e Qﬁnﬁl P@]nﬁn%e h}gvmg an

sequentially fromthe excellent Iev
r|nt| I| nf.eri.or
3t Brdibaen® o £3 161%’?9 Wi pully B e ot
of f set evel onven i.on ectrogr
DL D sr\rj@mg Ji#(équ P <51 %ﬁ&? éﬂ%ﬁpyvﬁtta )gq and
tenperature of 10 C and a relatlve hum dity of 15 %

gubpeguendlithe imeigerdansiti wesgbeasured Iy X Bitei (mpmefactured
the i mage form ng apparatus (IPSi O Col or 8100,

eXifRice)ur Bk hya b dehsifinpaily. 4 oktrdoje tvastharkid 4eBGK’; ‘NG,
fixing method and tuning, an endurance test in which
0ReBR8esheets of a chart with an inage area rate of 5
%Nere conti nuously output was carried out using each

q?ﬁlggsgglﬂﬂesgfalr?n@ssg ain level with the toner

ransfer paper vvas visual ly
(I oupe eval :ﬁat ed Th‘% were e q1{ua
t

D sequentPRIPS SVPonrtaR machineghtat dP %Pbﬁi‘%\éﬁg/&mage

excellent with rgo toner stain observ
forming apparatus (IPS10 Color 8100, manufactured by Ricoh Company,

Ltd.) to the oilless fixing method and tuning, a photograph image with
single color was output, and levels of graininess and sharpness were
visually evaluated. They were evaluated as A, B, C and D sequentially
from the excellent level as follows:

A offset printing level

B: slightly inferior to the offset printing level

C: considerably inferior to the offset printing level

D: conventional electrographic level and very inferior
<Fog>

In an environment with a temperature of 10 °C and a relative
humidity of 15 %, using the evaluation machine obtained by rebuilding
the image forming apparatus (IPSiO Color 8100, manuféctured by Ricoh
Company, Ltd.) to the oiiless fixing method and tuning, an endurance

test in which 100,000 sheets of a chart with an image area rate of 5 %
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B favorable with Iittle toner stain observed C. fair
Wi th sonme toner stain observed D poor with severe

woamsro7si3ai n, not acceptabl e <Toner scatt eri ngPCTAPZNS/024210

environnment with a tenperature of 40 C and a rel ative

hum dity of 90 % using the eval uati on machi ne

owere neahtbyuqushyi putmy twias i errgeedt couti napinppeach utoner, and
(1 PSi O Col or 8100, manufactured by Ri coh Conpany,

Ldubspquentlpen stdiheksel withhghewbhed oanhet sinifi ofibhe transfer
endurance test in which 100,000 sheets of the chart

W Sbraiak RAGEIRF &R uid) @valutedd WEREy GPdYd BHAUSEN as A, B, C

out put using each toner and was carried out, an

S HQPE : ' ' it he. toner in
t#g&g%py né¥1ﬁ’$1 hi ﬁéﬂaév\liaé;g%ﬁ%glggﬁ y‘%év\gglfglél{)vg “as follows
A excellent,.with.no toner stain, observed B: favorable
with |21 PEeHeRerith gpfoppsehaigbeetvedi 1 with some
toner stain observed D. poor with severe toner stain,
not acdépauerablenvith diitlertoaer stoon ahserstedoi | ity

(bl ocki ng resistance)> A penetration was neasured by a
penet r digherwitht smd Gogerodtaihebsaned was wei ghed,
placed in a 20 nL gl ass vessel, which was then tapped

100 ti mpspodpavithkeeatetidey st4int ndt adekgtabRN | ncubat or
set attenperature of 55 C and a relative humdity of

RO B sc2heRULs. The penetration was al so eval uat ed
for tehesctoﬁer léétor ed at a |ow tenperature of 10 0C and

I lative.hum di 15 % | Ith Io nt .
it nilgrit SRARSHTPRE SHER o demRaf ey il wCt Angh, Telative
JOHBHA Pb0uRe WAEHE SHEEVANS o PGS Ebiamod by rebuilding

the image forming apparatus (IPSiO Color 8100, manufactured by Ricoh
Company, Ltd.) to the oilless fixing metﬁod and tuning, an endurance
test in which 100,000 sheets of the chart with an image area rate of 5 %
were continuously output using each toner and was carried out, and -
subsequently a contaminated state with the toner in the copying machine
was visually evaluated as follows:

A: excellent with no toner stain observed

B: favorable with little toner stain observed |

C: fair with some toner stain observed

D: poor with severe toner stain, not acceptable
<Environmental storage stability (blocking resistance)>

A penetration was measured by a penetrometer after 10 g of the
toner was weighed, placéd in a 20 mL glass vessel, which was then

tapped 100 times and subsequently left stand in an incubator set at
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follows fromthe superior: A 20 mmor nore B 15 nm or
nmore and less than 20 mm C 10 mm or nore and | ess than

wa3osrrB3kess than 10 mm The physi cal propert Pes/JRI005/024210

evaluation results of the toners obtained in the above
Exanpl es and Conparative Exanples are shown in Table 1
atednperatespel 55 V€ gnd abtedativéhyeicaty Pf&0cotfpr 24 hours. The
Val uesTable 2 Evaluation results H* H*Tables 1 and 2

| pehdtadtgon hads Qlsb @valudtadifos thé@osey §Re€d at a low temperature
characteristics defined in the present invention has

8 e BATGHE BIRRRY himi Y 50PN RSt with

transfer property. It is also possible to m

t-oner . superior _in s of .gl.eanin t:abi ] ity over

R PSR e Bl b8 "0t BRIBY torbaleriEtre gnd low
nd toner scattering by control]ing the circularity,

t %mé%éqs@ 1y yalpg f tﬁﬁ@epﬁ@aﬁm Vas aceniag ead @Laﬁllﬁ/@d as
1. A toner conprising toner base particles, which
clotomisdeorn thersdweriogsi n and a col orant wherein the

toner base particles have a surface roughness (Ra) of

18 nm tAr Zmmozndoge st andard devi ati on (RVS) of -t he
surface roughness of 0.5 nmto 9.9 nm 2. The toner

accor digar 8 sk lodifbre aM & Rithah®0 sihf ace roughness
(Rz) of the toner base particles is 30 nmto 200 nm

C: 10 mm or more and less than 15 mm

D:less than 10 mm.

The physical properties and evaluation results of the toners
obtained in the above Examples and Comparative Examples are shown

in Table 1 and 2, respectively.
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4. The toner accordPagJrPm05/024210

wherei n the average
base particles is 0.93

according to any one of clai

wherein inorganic particulates are conprised inside of
wherei n the vol ume average particle dianeter

3. The toner according to any one of clains 1 to 2,

circularity of the toner

1.00. 5. The toner

any one of clains 1 to 3,
4,

woOheostoosBs base particl es.
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9. The toner according to any one of clains 1 to 8,
wherein the toner base particles conprising a

woebwsasszg agent in the toner base particles. pOT/JFI085/024210
toner according to any one of clains 1 to 9, wherein
the toner is obtained by granulation in a liquid

medium 11 The topner according to any one of clai 1
to 10, wkeekein theftioner |s| dbtlajned Qy|granyl at{on |of
a solutiqpéar d di sper{sion | 0 which [atoner| materijal
conpri si|rg: arylcullates i 'bs;sa%v‘q1
di sper s§¢ gmﬁglg{“%%g%r#c sanﬁvgentﬁpﬁ ﬁr‘caqﬁa lﬁcg réﬁugm
fol | owed 2bg| riermoval loff {he or|ganic| sol|vent.| 12 The
t oner ad&odding to| any one pf| ¢l aijnsl 10{tp 11, |whereain
the toner 1§ pQtalfied by @grsgoiiutipn qQr [drspgrsipn af
a toner |mdterfidl {whilch cohprilses|a pollyester
prepol yrreg Wt h f ungt i opal [gnoup| conpti sijng a
ni troger &t oo &) BObVEE! 8o 8] B miGa |60k ARt | 2NE) &l
rel easi ng%@apent| iin| an|ofgani d solvent, 1o|ljoved by
dispersio@ pf | tthe sal Wtjop jorf the (dijspers|on |in an
aqueous |[ned gg1f riany one pfl a ¢riogslli nk| ng :
react i orfamd eEXteENdmMy Teaqtifo. T 43 A pevetoper
whi ch cd e5(@f el A RO [E0BED | ARG o Al 86 | O <dB Yo )@ | afa| A
claims 1 to|l 12.| 14| [The|devielloper [agcor di hg tjo|c| ai m
13, wherjei n| tihe deyel operiils [apy| ong of |a
one- conpénept| deve| aper | apd a §wb-jcgnponent| deve| gper
15. A dewvefppi ng|apparnatus,| wherein (a|develjoper | s
borne and Hehlim{etab|RYosn | Allf Rl ol ARYe | Bea [k RY B Hey|,
and an af} I natji ngl gl ectrjcl flieldjig appl)ed|at g
positiorgﬁﬁposite Iq the | atent | nmde|bearijng mepher
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to develop a |latent electrostatic image on the |atent

i mge bearing nenber, wherein the devel oper is the
wdevwlopss according to any one of clainms 13 t8CT4AP20286024210

A process cartridge, which conprises a |atent inage

beari ng nmenber and a developing unit in which a | atent

el ect r cBakdes c 1i magde & omigchten thht hatemtr i mmgegbehei sgrface

menber is devel oped using the devel oper according to

adharadteridticd defiBed 3id @hddpidsehorifvantivsi hhe éstUent charge
17. An image form ng apparatus which conprises” a

| opRity, ARYEIPRAE Pﬂﬁ)éf@}wﬁﬁﬂ tr?nki@} ?’%ﬁ) ?Ctﬂ: QSSBPSU Ifosmble to

I mage rorm ng uni wherein a [aten rostati

[ he I ent e .bear. X

J@%ﬁﬁofpl?ené%%??uﬁ&w o Rl o PR BE Sl PRuE ErEF wifle ana

e i s devel oped usi the d vel%per agcording to

v lsniaenfal storage i quiy ffag pad i tpnge; Seattering by
transferrlng unit in mhlch the visible image is
tqontedlingddetcrcalantn the shape ¢pefficientdired theparticlaidiameter.
in which a transfer inmage transferred to the recording
mediumis fixed.18. An inage form ng apparatus which
conprises- a latent inmage bearing nenber; a |atent
el ectrostatic image formng unit wherein a | atent
el ectrostatic image is forned on the [ atent inmage
beari ng nmenber; a developing unit in which the | atent
el ectrostatic imge is devel oped using the devel oper
to forma visible image; a transferring unit in which
the visible image is transferred to a recording
medium and a fixing unit in which a transfer imge
transferred onto the recording nediumis fixed wherein
the devel oping unit is the devel opi ng appar at us
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according to claim15. 19. An inmage form ng nethod
whi ch conprises: a latent electrostatic inmage form ng

worep@ssswherein a | atent el ectrostatic i mage PeTARPINEGR4210

on a |atent image bearing nmenber; a devel opi ng process
wherein the latent electrostatic inmage i s devel oped
usi ng the devel oper accor dChIM® any one of clainms 13
to 14 to forma visible inmage; a transferring process
wherein the visible image is transferred to a
recordi ng nmedium and a fixing process wherein a

transfey i mg@t&ﬂeé%h?ﬁﬁﬁ%gtt%nép BabSATHERG, RN %ﬂnf)nse a

fixed.
binder resin and a colorant

wherein the toner base particlés have a surface roughness (Ra) of
18 nm to 50 nm and a standard deviation (RMS) of the surface roughness
of 0.5 nm t0.9.9 nm |

2. The toner according to claim 1, wherein the - surface
roughness (Rz) of the toner base particles is 30 nm to 200 nm.

3. The toner according to any one of claims 1 to 2, wherein
inorganic particulates are comprised inside of the toner base particles.

4. The toner according to any one of claims 1 to 3, wherein
the average circularity of the toner base pérticles is 0.93 to 1.00.

5. The toner according to any one of claims 1 to 4, wherein
the volume average particle diameter (Dv) of the toner base particles is-
2.0 ym to 6.0 pm, and the ratio of the volume average particle diameter
(Dv) to the number average particle diameter (Dn), i.e. Dv/Dn, is 1.00 to
1.40.

6. The toner according to any one of claims 1 to 5, wherein
the ratio of the surface roughness (Ra) to the volume average particle
diameter (Dv), Ra (nm)/Dv (um), is 0.3 to 17.0.

7. The toner according to any one of claims 1 to 6, Whérein
the toner base particle has a shape coefficient SF-2 rejpresénted by the
Formula III below of 106 to 140 and the ratio of the surface roughness

(Ra) to the shape coefficient (SF-2), i.e. Ra/SF-2, of 0.008 to 0.500:
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_,_ (PERIY" 100
AREA ~ 4r

SE Formula IIT

wherein PERI represents the peripheral length of the shape obtainéd by
projecting the toner base partfcle to a two dimensional plane, and AREA
represents the area of the shape obtained by projecting the toner‘base
particle to the two dimensional plane.

8. The toner according to any one of claims 1 to 7, wherein
the toner base particles comprise a resin which is different from the
binder resin on the surface of the toner base particles.

9. The toner according to any one of claims 1 to 8, wherein
the toner base particles comprising a releasing agent in the toner base
particles.

10. The toner according to ansr one of claims 1 to 9, wherein
the toner is obtained by granulation in a liquid medium.

11. The toner according to any one of claims 1 to 10, wherein -
the toner is obtained by granulation of a solution or a dispersion in which
a toner material comprising inorganic particulates is dissolved or
dispersed in an organic solvent in an aqueous medium followed by
removal of the organic solvent. |

12. The toner accordiﬁg. to any one of claims 10 to 11, wherein
the toner is obtained by dissolution or dispersion of a toner material
which comprises a polyester prepolymer with a functional group
comprising a nitrogen atom, a polyester resin, a colorant and a releasing
agent in an organic solveﬁt, followed by dispersion of the solution or the

dispersion in an aqueous medium for any one of a crosslinking reaction
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and an extending reaction.

13. . A developer which comprises the toner aécording to any
one of claims 1 to 12. |

14. The developer according to claim 13, wherein the
developer is any one of a one-componeﬁt developer and a two-component
developer.

15. A developing apparatus, wherein a developer is borne and
delivered by a latent image bearing meﬁlber, and an alternating electric
field is applied at a position opposite to the latent image bearing member
to develop a latent electrostatic image on the latent image bearing
member,

wherein the developer is the developer according to any one of
claims 13 to 14.

16. A process cartridge, which comprises a latent ifnage
bearing member and a developing unit in which a latent electrostatic -
image formed on the latent image bearing member is developed using thé
developer according to any one of claims 13 to 14 to form a visible image.

17. An image forming apparatus which comprises: a latent
image bearing member; a latent electrostatic image"forming unit wherein
a latent electrostatic image is formed on the latent image bearing
member; a developing unit in which the latent electrostatic image is
developed using the developer according to any of claims 13 to 14 to .form
a visible image; a transferring unit in which the \;isible image 1is
transferred to a recordiné medium; and a fixing unit in which a transfer

image transferred to the recording medium is fixed.
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18. An image forming apparatus which comprises: a latent
image bearing member; a latent electrostatic image formiﬁg unit wherein
a latent electrostatic image is formed on the latent image beaﬁng
member; a developing unit in which the latent electrostatic image is
developed using the developer to form a. visible image; a transferring unit
in which the visible image is transferred to a recording medium; and a
fixing unit in which a transfer image transferred onto the recording
medium is fixed

wherein the developing wunit is the developing apparatus
according to claim 15.

19. An image forming method which comprises{ a latent
electrostatic image forming process wherein a latent electrostatic image
is formed on a latent image bearing ﬁember; a developing process
wherein the latent electrostatic image is developed using the developer
according to any one of claims 13 to 14 to form a visible image; a .
transferring process Wherein the visible image is transferred to a
recording medium; and a fixing process wherein a transfer image

transferred to the recording medium is fixed.
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