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DESCRI PTI ON TONERAND PRCODUCTI ON METHOD THERECF, | MAGE
FORM NG APPARATUSAND | MAGE FORM NG METHOD, AND PROCESS

WQ@A2REBIIDBE Techni cal Field The present inventiPOT/JP2005/014709

relates to a toner used for image formng according to
el ectrostatic copying process such as for copiers,
facsimles, printers, IﬁES(ﬂhEPWIGﬂ%Ctlon nmet hod

t hereof, an |nage forn1ng apparatus using the toner,

an i ngﬁﬁ voerent MATH® DrPHEREOT,
ri Bac groun

cart Art An image forming process

bas

chai&iﬁéﬁgﬁkmﬂﬁﬁﬁﬂmﬁkﬁét SMAGRERogfNG

| at ent image carrler means of an electrj

di schar ge; Al%DCBB@@@SB%IQ%B@ D&“Fe

phot oconduct or to form a latent electrostatic image;

devel oping the latent electrostatic image fornmed on

the surface of the latent image carrier into a visible
eﬂﬁﬁﬁcg¥ @Iylng a toner to the latent electrostatic

I mage ransterring the toner |rmge on the surface of

t he pfnlllo}tloconductor ont 0. t he { ce of , a recor r

medi um P4 iBEERE I ER Y SRED FELRYShH R i gir Prdmage
recording nedium and elimnating and cleanlng t he

foesiihgalaccondingntw elagtmstahic €opyang proeess iswede as for
carrier after the transferring.

copiers, facsimiles, printers, and the production method thereof,

an image forming apparatus using the toner, an image forming

method thereof, and a process cartridge.

Background Art

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

medium; and eliminating and cleaning the residual toner
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In recent years, there have been increasing demands
for high-quality imges, in particular, to realize

wo eoogiong®1a hi gh- preci si on col or i nage, snal | er PGT/ZP2005/014709

of toner particle diameter, i.e. making toner particle

di ameter smaller and toner particles in a spherica
whapenaie vadethavayurToser ofarthiec! Asaker medrier sadtder the
di anet er enabl e excell ent dot-reproductivity, and a

SBheslfaldy formed toner enables inproving devel opi ng
properties and transferring properties. Since it is

very difficult to produce such . .

orel | erlpastent seafsodhann Wiredesn iporeasies demandy for
a conventional kneading and grinding nethod, there is
higdvawiadityaddptdages, of im puisthenlated tonseapzeduéermpys a
a suspensi on-pol yneri zati on nethod, an enul sion

iR fee tZdbnoeol8E hosha g)d san dlllepersikig pof y tenéz apaebicle
nmet hod. However, when a toner particle dianeter is

éﬂa&&gfﬁomeﬁ%@%ﬁ%‘gﬁ%@é{lmﬁi r(ﬁaﬁ{eﬂe‘i'%ma\}éea gnd toner

non- el eétros erence such as van der

force or .the |ike which works on between a H?ner and a,
o elesndfic R of P RAEICEAsERAPE FFOPR PV aYy oD edpayticies
wei ght, and therefore, releasing properties degrade,
fntrinodd riessitallen diegeettod emaddsf exedlhgnprdgierepeedaeid vity,
cleanability, and the like. On the other hand, a toner

dwdngdedpardidQiyetbimed S63HL 6habked Qn@%ﬂ@ﬁfr%ﬁdeveloping
sphere enables a high transferring rate, because such a

T8 B L SR L, PR LOP RS i
to produce such a smaller-particle-sized and spherically formed
toner by a conventional kneading and grinding method, there is
a growing adoption of a polymerized toner produced by a
suspension-polymerization method, an emulsion polymerization
method, and a dispersion-polymerization method.

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

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

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



10

15

20

an indefinite or undeterm ned shape which can be
obt ai ned by a kneadi ng and grindi ng nethod, and

wo b@ceioie the toner has an excel | ent rel easi NnBCT/JP2005/014709

properties and is noderately rel eased froma
ggotoconductor. Besi des, a spherically forned toner

tzusen swelye aratwier thage to dowementadlengmcyl ongith a
the line of electric force, because the toner

phbtocdeduato ohatte dikdNowdhefleasetlRcbf o Reheandrmed in
therefore the toner is susceptible to the line of

gheGdd 'nﬁi%r 8?'u€ﬁ%‘€eﬁin Shadd %Flﬁgc%' Q?Iégl?r :OC [Pfﬁl:ilz?% by a

Fel ease From a oconductor, a hi

i s i nduced hetween the ot oconducfor and the
k@@BE&PEgaﬂgdgﬁm‘ﬁﬂﬁ é%g’iqk"‘gafil"g‘d%gﬁ}"% Orﬁhéﬂen@?ﬂﬁﬁ has an
and this causes a problemthat toner transferred onto

execllenbrilagsimgipropantieshanghist ovoteiatiedy redeased from a
scattered, and toner dust occurs on the recording

?ﬁ@té‘éﬁn&'ﬁﬁﬁdr.dUBbsi&esC,OélssFﬁEélﬁ@ﬁﬂby fforméd Boder makes an
ull-color image form ng apparatus in which toners

col ored | rj tint [ Thj u .
BB ARCEr A Bl RS ooy ARyt BHREE' FRARE G Mk X3 SR%ric
form ng apparatus that high-quaJity of inpage

Fexgeh egavsgr the tongr mepdicles %ﬁva %ngeaéﬁeg%n%each
a perfect sphere has a problemthat it is hard to be
otlkkenach byharefurecitia donét yis ssetepitaole to dheilige dfhelectric
IS because a spherically forned toner is liable to

f@lde. ONFR vl dACH he & RBRHPERIEUREAIuANdst BEIQRA from a
slips through a cl earance betweent he phot oconduct or

ﬁg\%tﬁ‘%%&g%@xgt gll ?gi%'[hr-grec ﬂcI zhggdt ?se ﬂ?@ﬁ’&di {)ejtvsx’regn the
photoconductor and the recording medium, which is called burst
phenomenon, and this causes a problem that toner transferred
onto the recordin‘g medium and the photoconductor is scattered,
and toner dust occurs on the recording medium. Toner dust is
conspicuously found in a full-color image forming apparatus in
which toners colored in various tints aré superimposed. This
causes serious problems particularly in a full-color image
forming apparatus that high-quality of image is required.
Further, a toner formed in a shape close to a perfect
sphere has a problem that it is hard to be cleaned by a
conventionally wused blade cleaning. This is because a
spherically formed toner is liable to roll on a surface of a

photoconductor and the toner slips through a clearance between
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surface conditions of a toner so as to properly give
adherence between a toner and a phot oconduct or or

wa@addveioetnce anong toner particles while providi PQI/@P2005/014709

toner design in consideration of smaller sizing of
toner particle dianmeter and producing a spherically
the b ttowoad uctheran daveldaesmgvhlddels proposal s
presented so far for controlling shapes of toners in

smal | egush #f11@R3¢h & k1R SRR, Cidl 15 hapRwalHd198hae! 86 control
with a viewto inproving cleanability. For exanple,

there is gposal, whjch attenpts to i ve.

SREk e, eoP AR & A KRN EOs RRpE 1T 1§ Bige (adherence
SF-2 or both shape factors tao control a_toner shape.
Prtwesape toneropndra phatogandugtentosy adbgrenepdmgnenoner
| evel of circularity or sphericity of a toner

particite, wande t peosihipe factaneiSREsign am i culisdieontion of
representing the | evel of concave-convex formation of

anl ONEF RHL! f t oh&PT pacHilcl® WPARet2RAREd FRroducing a
exanpl e, see Patent Literature 1 to 8. However, when

cl eanabi ilt¥/ S |d roved ﬁ,)fwdef' ni.ng.a toner .surface 1
SRAFECEXE IV ERE Lt FANEY er ri ep:h&JVertl?eeeg’ ar 'PRe Proposals
qual ity of image are traded off against the . .
oreaemird isoyfandgricontyolling shares plbererein swadler size
satisfying these requirenments. Anong the above-noted
patdeih apphedthabrsitiselpestiasarPatweith &4 véewt to dnyproving
di scl oses a cl eaning apparatus in which a cl eaning

Seagios, chse Aminisinere & wesasfors mhson i asin s
%8 gi&ggtg?Yeg %‘geg]élafbt%ﬁtffl *E}? n&el}gn%llg doené: Osliltaa};g:g ifglgt(?l‘ of SF-1 or
SF-2 or both shape factors to control a toner shape. The shape
factor SF-1 is an indicator representing the level of circularity
or sphericity of a toner particle, and the shape factor SF-2 is an
indicator representing the level of concave-convex formation of a
toner particle to represent a toner shape. For example, see
Patent Literature 1 to 8.

However, when cleanability is improved by defining a
toner surface shape, excellent transferring properties and the
quality of image are traded off against the cleanability, and it is
difficult to produce a toner satisfying these requirements.

Among the above-noted patent application disclosures,

Patent Literature 7 discloses a cleaning apparatus in which a

cleaning blade and a cleaning brush are arranged to make
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and the cleaning brush radius relative to the contact
edge is 0.5mmto 3mm and the reversely rotated angle

w0 g0oconfoigured to be wi der than the distance bRCTERE2005/014709

the contact edge of the cleaning blade and a contact

poi nt between the transferring belt and the cl eaning
BPuéAct pHitdnteagh epldham e the apsoxpnappsdistamcgsdegween the
toner having the average circularity of 0.90 to 0.99,
aonbapieeflget of tlbE-dleahidgbliade ¢80tactinhaparhacterring belt
SF-2 of 120 to 190, and a Dv/Dn ratio, i.e. a ratio of

g\li/hglr ggg gilaea%?feg?%ﬁo 1.110 lt%g %@g%ﬁﬁ% meﬂg}feam ng& edge is

aratus, The to formed with the above . .
OorPi P s AL they iy G gHEpka b Rels is configured to
advant ageous to bl ade-cl eani ng because of its

bendadercshaox ther igtance hbetweencéheHonmvaet edgn ef the
toner is fornmed in a concavo-convex shape |ike the

thraringt bledle ahnl e, cohtast poket hetweetathe tapisdbtdMg belt
that the initial charge build-up tinme nmay be del ayed

Qhdt @ﬁec@%@lqﬁg’gaggu@h. OfPhg&‘i‘lé’iﬂi‘f@La{Qfﬁg e@%ei g%ﬁéosed to

may be reduce cause t requency ave
ortions of the. toner make contact with cagriers is

F‘éau'ﬁ‘eg‘?n% DX R TTRF oA kiE, Oé &-SQxéﬂpPe‘?& a
Patent Literature 8 discloses a toner production

phapediaqtorhBEnl aofvdi2X: iar §80c enshelple figetage Fi2sof 120 to

externally added to a surface ofthe toner. The toner

doscl aadd a MPADANtrakid,eriad.Ue htifOWEVEie Y8Bume average

probl em that the charged anmount of i ndividual toner
particle diameter to the number average diameter, of 1.05 to
1.30 in the cleaning apparatus. The toner formed with the above
configurations has a surface shape which is advantageous to
blade-cleaning because of its concave-convex formed on the
surface.

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

To respond to the above problem, for example, Patent

Literature 8 discloses a toner production method in which a

wet-charge-controlling agent is externally added to a surface of
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particles are unstable with the | apse of tinme, and the
charged anount conspi cuously decreases due to stress

w@arosioclar [y in an i mage devel opi ng appar at uspCT/JP2005/014709

al t hough the initial charge build-up tine is inproved

to be quickened up. In recent years a cl eaning-I|ess

tlee Hoareirn ViPhe Honeandiselosed) inf Pateahdyitesatwes Sadeewever,
by a spherically forned toner has becone increasingly

RABUAprdbleneXeHd ehdadletgdd t 2w & dndévbesl aoner
cl eani ng-less image form ng apparatus using a

gﬁ@?f’ch&@lz{x{e qﬁ{éfﬁ%lé %f{h\/{jﬂ leaﬁggp(gf fme? and the charged
arge-controlT1'ng agen and’ or organi c i ne particles

to increase transferring efficjiency and to reduc he.
ARANRT SONSPAGRY B IederEentRMmId UG fRStTPRS tH?c—:ﬁilWé]g’e'tly in an

.form ng apparatus, anong the transferred residual

image odeyebagingr dipp atetuged dldberugls dblel etnddali tdharge
a brush-roller and discharged to a phot oconductor drum

BhiRl-Gip/ 8 b 1181 idgp oWk d BNSE @,hﬁﬁsﬂeh@damp.i nt er nedi at e
transferring belt, and when the backwardly charged

t oner passes through.the charqge g C e fai.lur .
of a Ig’f‘en’fecler?ageygg%‘ %i ef d‘glée%tngn%ge S ans‘%tglror({ed 1![1 Which
resi dual .toner. adhered to a charge nenper, can he
prawshersing e iGcipmends 4neranged fing whWCﬁ&M E@H&ed toner
charge roller away fromthe phot oconductor drum
haweveromehacsoakieglyt pepudarr particl e di aneter
Is,transferring properties degrade. This is caused by

the fagl, tdaimpos; Plageht astiRth fursltraENd8s88 BNc R M@ -less
der Waals force or the

image forming apparatus using a spherically formed toner which
comprises a charge-controlling agent and/or organic fine
particles to increase transferring efficiency and to reduce the
amount of transferred residual toner. In the image forming
apparatus, among the transferred residual toner only
backwardly charged toner is collected with a brush-roller and
discharged to a photoconductor drum af a given timing and
transferred to an intermediate transferring belt, and when the
backwardly charged toner passes through the charged area,
charge failures of a latent image carrier due to the transferred
residual toner adhered to a charge member can be prevented by
stopping a charge bias or by moving a charge roller away from
the photoconductor drum.

However, the smaller the toner particle diameter is,
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i ke which works on between a toner and a
phot oconductor increases in proportion to its enpty

waowdoglot401and therefore, rel easing properties degr/aebe0s/014709

The image form ng apparatus descri bed in Patent

therature 9 utilizes. a characteristic that a
ersfessing propestiasohegrade. hilgrst rapaneed hygthe fact that
properties and is configured to collect toner w thout

nennglezted eatiog dinsiaice Boawhyas, vahedet NWatadseforcs or the
forned to have smaller particle dianeter, it is

f'V(iné LR RIPKG W ALET 2 DY ?nﬁn‘?if 4 hShotoconductor

eanlng ess met hod |n an assure Thus, it iIs
necessary .to obtain ner, whi ch |s su bIe

Bien Serodf MIABOIHS O cHif g ALHoae L | anforbhyofore,

in a spherlcal shape. However, in cleaning a toner
tolemsingrpronstices dekralape and having smal | er
particle dianeter from above an inmage carrier, the

fol | owlrhg pimblgensfermisgusgpparstast Ctﬁﬁfcrlib@@vﬁﬁg Patent
unit for renoving residual toner remaining on an inmge

%?trégj "u]r@fé?ﬁtf‘liﬁﬁ%ﬂ:hh?%ﬁ’éri@ﬁé g? aas ficallg formed

eani ng ne €en use ecau
| e. confi. and excel |l ent renpyi ng abi
fon . ahffg HERIE %ntss%glgegraaar&@sn&n%age Sefigiag to
a surface of an image carrier, however, a mcroscopic

epdeet itondavelibhedt besinsea chednine member, howeves, when
cl eani ng bl ade, because an edge of the cl eaning bl ade

tlse t toisf OfsnEEriied R AedvONsHfalidd Ghaiale diameter, it is
difficult to remove the toner by means of the cleaning-less
method in an assured way.

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

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

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

carrier, however, a microscopic space is developed between the
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resi stance worked against the inmage carrier. A toner
formed in snmaller size in dianeter easily noves into

W0 b@eol#ay ance. The closer to a sphere the tonkCT/mReeA14709

into the clearance forned, the | esser the rolling
frictional force the toner has. Therefore, the toner
heggascauntieirngnidn thiee chd samimen dd adet, Weesnuse dmpedge of the
carrier and the cleaning blade and slips through the

Ele@dihBy blafe, ivhiteAnkeAdteH0 By Cltani Agribai | of efrifsional
a means to resolve the problens, for exanple, Patent

J‘el}stlg z%a &101{&&3%&%\%% t?ﬁ%r ef 8551&%%6' 9 'tggegnﬁo.r{ned in

ec TOS eana

he tonerproductlon nmet hod the toner

letedi®y ipordyaerat £Fn%a%1li$o%sl 1 ﬁ%ﬁg%‘iance The
containing lownelting-point materials and col orants
¢tlosar reda wphardtspdonkir cabigd e thmelemomred fesmsd, the
parts by nass to 30 parts by mass of the materi al

ARG e |1"6‘I‘1‘1§§%1 Hl@gltﬁpdlnfoﬁc%' fhé MR nle@ REQ. PaThérdbore, the
mass of the polynerizabl e nononer, and anong dynam c

R Padih tHY Gicrh¢ Léegf%ﬁééivde%%sﬂh%“?ﬁ A gorrier

of the toner is in the ran 00 x 103 dyne/¢nR <
and<theooleaniog dyadecapmd dﬁw)%t eapipgdblade,
in a shape subst antl ally a perfect sphere are deforned
Wwhiektleadasl toy agéleiamgnkofadbsrd.o t hereby yield the

cl eanability-inproved toner. However, the invention

6 SELOARC ooty Lot pIOn ol cemile, Paton
Literature 10 discloses a toner for developing an electrostatic
image which improves blade-cleanability. In the toner-
production method the toner can be obtained by polymerizing a
polymerizable monomer containing low-melting-point materials
and colorants in a medium, and specifically, the toner comprises
5 parts by mass to 30 parts by mass of the material having a
low-melting point relative to 100 pai‘ts by mass of the
polymerizable monomer, and among dynamic viscoelesticity
parameters obtained by a sinusoidal oscillation technique, the
storage elastic modulus G’ of the toner is in the range of 8.00 x
108 dyne/cm?2 < G’ < 1.00 x 109 dyne/cm2. The toner _particles
formed in a shape substantially a perfect sphere are deformed

by externally giving forces to  thereby yield the

cleanability-improved toner.
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i nventi on does not enploy a deform ng process in which
the toner is maintained in a spherical shape. Patent

waraeoatonr e 1 Japanese Patent Lai d- Open Appl i cBCT/@i2005/014709

(JP-A) No. 2000-122347 Patent Literature 2 JP-A No.

2000- 267331 Patent Literature 3 JP-A No. 2001-312191

Pat ent Hawever,utke inyendion. dizebeseaBiogPrienntLiterature 10
Literature 5 JP-A No. 2002-311775 Patent Literature 6

$BnA oo ke@P- bifPdikrh iRdberingd i pipdties 7of) RoheM. because the
2004- 053916 Patent Literature 8 Internationa

O AR AEAORE R, L BEAES B Witn e

38-044111 Di sclosure of lnventiaon It is therefore an
BPEE 1S JRAPHEAIRAEL AR FROERGAISRZPr ovi de a t oner
enabl i ng excellent transferring properties and

cl eanabiateny, litebatury ad weldpamesor mPageat Laid-Open
hi gh- preci sion i mage w thout substantially degraded

iApdecatiohi (JPAVeNaf2@ooiIER34Rge is printed on a
nunber of sheets of paper. The present invention

o el s o duc et KL a0l et oner,
cxam nBAToRE T igrRbuEE g oeA Mo 2o P s 15T

Patent Literature 4 JP-A No. 2002-23408

Patent Literature 5 JP-A No. 2002-311775

Patent Literature 6 JP-A No. 09-179411

Patent Literature 7 JP-A No. 2004-053916

Patent Literature 8 International Publication No.
WO004/086149

Patent Literature 9 JP-A No. 2004-177555

Patent Literature 10 JP-A No. 08-044111

Disclosure of Invention

It is therefore an object of the present invention to
provide a toner enabling excellent transferring properties and
cleanability, fixability as well as forming a high-precision image
without substantially degraded image quality even after the
image is printed on a number of sheets of paper. The present

invention further provides a production method of the toner, an
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above-noted problens, the inventors of the present
i nvention found that a toner appropriately making

we@ombacto1ni t h i ndi vi dual nmenbers by control | i nBCT/IE2005/014709

surface so as t o have appropri ate adherence with the

i ndi vi dual nenbers enables formng a high-quality

imege fordnkegpapgaunpthay canblimage afvaipiing ymethodaeand a
according t o the present invention conprises

ProRe5s RASErifYd i cles with a binder resin and a filler
i ncluded therein and inorganic fine particles, and the

filler,is contained i.na filler-layer.int Vi Gl Rty

of a éﬁf&cerS?u{}heoltfon F<Phast ap%rl%{ig'céﬂoé{gtﬁg nt%o({elb’% the
average dianmeter of the primary particle of the . .
ahyoreganted f preblaarei dihes 1gvesdnast 8f JgphRresf Y e vention
average circularity of the toner is 0.95. Preferably,
faands peat aotohbe apraspntiatelyentdloimg sontachavithnindivédual
the filler-existence ratio Xsurf in a region in the

@ihﬁiﬂuﬁsv X c%_nl%lsasmﬁg ofs thethesess bas g pH v | dp@fshriate

e average-fi er-existence ratio Xtotai of the

entire toner:ba parti.cles satisfy the fql i .
aheisnie Wil thetandini TR Er b dhRe kS SraIBt, Wrming a
present invention is _a toner in_ which the. .
High-guaditiysiepee andikeering uprfayqradileclpanakality.
vicinity of a surface of the toner-base particle

repr efenignér fatdardiax soerthe rpidsentn iaveegion cbmprises
200nm from the surface of thetoner-base particle? and

BAEEL Gl AL IR 1060110k TR ihridea
& On%fﬁrq ?.agiiaf ercgtanol]:: Hﬁ% tp%r]?'%‘{cliasn, \Q@dc tghtehﬁlfe%ngse rE:ton(%fained
in a filler-layer in the vicinity of a surface of the toner-base
particle, the number average diameter of the primary particle of
the inorganic fine particles of 90nm to 300nm, and the average
circularity of the toner is 0.95.

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

Preferably, an aspect of the present invention is a toner
in which the filler-existence ratio Xsurf in a region in the vicinity

of a surface of the toner-base particle represents a

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

10
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the toner is 0.01% by mass t o 20% by nass.
Preferably, an aspect of the present invention is a

wo omvef140m whi ch the ratio of the nunber aver ageCT/JP2005/014709
particle dianmeter of the primary particles of the
filler to the volunme average particle dianeter of the
ttoarearbiase (pdrticle; easd samadspechsfeidte bbnehdnt wheehi the part
whi ch the nunber average particle dianeter of the -
oF tRBI HilRa" bkdi@siPfa hetd ididly bspOs6M 6 4 G ukfag® of the
Preferably, an aspect of the present invention is a

tQner in _which t fill . S i ' i . .
N e T S T i D
inorganic filler conprises one selected fromthe group
idynsoner dg GP Lieba massobq 4050 byemAss-¢ hydr oxi des,

nmetal lic carboxylates, netallic sulfate, netallic

si | i caPesferaibinl hincaspert adsthergimsend posptiamess a toner
netallic borates, netallic titanates, netallic

s hilas t1RNGa¢R RINShe AL 2aRREhgel phificlondambter of
whi ch the organic filler conprises one selected from

t,he group consjstin uret ha Sj i '
et Reor SAT 6T 4 deh BTIGIERS RSP Rum LR £ iicle
benzoguanam ne resins, fluorine resins, silicagn i
disgnader gfdihe toreris 9. 1M l%ﬁséewii% agpgRepisthe toner 1n
condensed- pol ycyclic pignments, dyeing | ake pignments,
wihdchr ghei auvakes. aveehgeablayticda dspectteof ofhthe primary
present invention is a tonerin which the filler

BB e T b e o T e, and

{oC Rl REPTATI SN a8h bl o bhE Afedint hbERLRI 9 U Wner
in which the filler is an inorganic filler or an organic filler; an
aspect of the toner in which the inorganic filler comprises one
selected from the group consisting of metallic oxides, metallic
hydroxides, metallic carboxylates, metallic sulfate, metallic
silicates, metallic nitrides, metallic phosphates, metallic borates,
metallic titanates, metallic sulfides, and éarbons; and an aspect
of the toner in which the organic filler comprises one selected
from the group consisting of urethane resins, epoxy resins, vinyl
resins, ester resins, melamine resins, benzoguanamine resins,
fluorine resins, silicone resins, azoic pigments, phthalocyanine
pigments, condensed-polycyclic pigments, dyeing lake pigments,
and organic waxes.

Preferably, an aspect of the present invention is a toner
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phot oem ssi on spectroscopy is 0.5 atomc%to 10

atom c% an aspect of the toner in which the filler
w@eopio19es an or ganosol synthesized by a wet prPODER995/014709

and an aspect of the toner in which the surface of the

filler is subjected to a surface treatnment with at

iheastichnetlsel fitheed comprishe gildep, cdugnsnanpnoftibahiae an

coupling agents, titanate coupling agents, alm nate

aSPeRt i SOt R ror ANdyhedh itdey AN MR oeMpHHeEBdsilica, and the
Preferably, an aspect of the present invention is a

toner in ich tdhe filler ha Lhydr Aoy [ .
SagFRecBrtdatcht, teog afled 3T PlE| FRARNIER" L' Blle X-ray
the inorganic fine particles conprise silicaina. ..
pdpHeetigsienappectyiosgepicis d)-5 BEoTHKEt ton Lihiatomifgs: an
inorganic fine particles are produced by a sol -ge
appecessf tardtaneasiecvhith tthe fdber domphises ame orgasosol
i s obtained by dispersing the toner in an aqueous

sggg \é@u&wﬂyca Wi gﬂﬁ%gsgiﬁeq{d@r@ﬁ hSp&LPi GCkBE tondr in

ace treatment w uor i ne-contai ni ng

aternar ni sal.t. Preferabl a ct t
PRBEHRe SaREPoH TS Blénir SPRIER R TRBREe Blodtifont
fluorine atomcontent of the f|uorine-contajning .
veidhpadnte asl oqer seheched Aromi st sTaBPaceRPYgne of silane
according to X-ray photoem ssion spectroscopy; an
casipdtiig Ohgleld@s] orieanihbe Wb aplim g g @ets; omtlnmilnlaiteg coupling
agent 1sexternally added t o the toner-base particles;

AR AP561 9b:tie  Sithel AuibRdane charge- cont ol i ng

ent’i's externa the toner-base particles
by a %ﬁefg;ggfisénaggpggt %%ptel{:et p%‘feste?l% invention is a toner

in which the filler has a hydrophobicization degree of 15% to

55%; an aspect of the toner in which the inorganic fine particles
comprise silica in a spherical shape; an aspect of the toner in
which the inorganic fine particles are produced by a sol-gel
procéss; and an aspect of the toner in which the toner 1is
obtained by dispersing the toner in an aqu.eous medium in which
the dispersed toner is subjected to a surface treatment with a
fluorine-containing quaternary ammonium salt.

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

aspect of the tomer in which a charge-controlling agent is

12
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toner in which the toner further conprises a wax.
Preferably, an aspect of the present invention is a

W even140m whi ch the bi nder resin conprises a npdi/ir2a5/014709
pol yester (i); an aspect of the toner in which the
toner conprises an unnodified polyester (ii) as well
agerhalhpdidded {mwlthesttonefihasnghdsclasiroas aspect of the
the nodified polyester to the unnodified polyester is

e 10 BRIAD tRNehaRgasRAfroPlinkNEgbAbEk bRtV £lilytddded

toner-base particles are produced by dispersing and

di ssol, vi ng .t oner terigls_conprising. a | yes

{0 BER 0 REF Hth Rg L oA Brart grRissYeonRd kg Hect of the
nitrogen atom_a polyester, and a filler in an organic
togterein vnighr the Henediaydher fompeisesSRWHht erial s in

an aqueous nedium and subjecting at |east the

pol yesPesfepubjbp| war aspeat ofodse Ipmedsiemd amdéwtioanis a toner
el ongation reaction. Preferably, an aspect of the

SO, LRSS Lty L0 e g e 3 oo

f 120 .16 .atiq .Dy/ f | une. e
depadtopt Uicahondr SBophickctle Rande BRI 1P pupadified
di anet Dn) being 1.01 to 1 40; and _ f th
polyemtin (i ashwlb asobes ed fiqhipo ERp T Mg fgrinfigass

toner used for an inmege form ng apparatus, in which
£fier of ndgesmbaified polyedtetretd ihmoenmardiferd grdyester is
sequentially transferred onto an

5L ORE /208! Iﬁpsafneg:'shegt SRR t AW §RSRhiERNHCLdBE-base

onto a recording ne min block to fix the col or

}g)g}a%%fesangrgheﬂr% u(fe(?f mb? f&ilslpér(s:ﬁllgor ainrHag(eiissolVing toner
materials comprising a polyester prepolymer having a functional
group containing a nitrogen atom, a polyester, and a filler in an
organic solvent and further dispersing the toner materials in an
aqueous medium, and subjecting at least the polyester prepolyer
to a cross-linking and/or an elongation reaction.
Preferably, an aspect of the presenf invention is a toner
in which the toner has a shape factor SF-1 of 110 to. 140, a shape
factor SF-2 of 120 to 160, a ratio Dv/Dn of a volume average
particle diameter (Dv) to a number average particle diameter
(Dn) being 1.01 to 1.40; and an aspect of the toner in which the
toner is a full-color image forming tomer used for an image
forming apparatus, in which color-images formed on a latent

image carrier are sequentially transferred onto an intermediate
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The devel oper used in the present invention is a
devel oper for developing a |latent electrostatic inage

wo cooredioon a | atent i mage carrier, and the devRCDDE005/E4709
a two-conponent devel oper which conprises the toner of
the present invention and carriers. A process
tramtsfecije gacnermsbeny andt hdepr ementsfenveht poko cenprecording
a latent imge carrier which carries a |latent inage
Aedidh iiRIAcERY € ORNEhaPRAIA! Ut £66Y i pid ethéfeby form a
develop the latent electrostatic image formed on the
ﬁsuﬁ’g_fafe of Jie latent imge carrier into a visible
' 58 %’S/ l?'pgp ying a toner to the latent electrostatic
i mage, in which the latent .image carrier and the.image
devel &‘)hﬁg dajedPRets @8ed f dRneth§ n PreseRy| emd’d“dkﬁl%ﬂd s a
detachably nounted to the main body of an inage
devetiopg raffopadetelopingda tlhtenbetectirost hdictionage dormed on a
present invention. An image form ng apparatus
2368t diRG de0 dNGibF e/l thY eAkVETLb ST SeStwot MBPbnent

i mage carrier which carries a Iatent i mge, a charging

e e R

expose the charged surface of the Iatent i mage carrier
mémr@ms{mge data to forma latent electrostatic

i mage on the latent image carrier, an i mage devel opi ng
appar aA Upr66dHy gniredidg’.xdemmoa'ﬂihgetb atkat present invention
el ectrostatic i mage forned on the surface of the

écﬂh??iséﬂg?%ﬁéﬁf '1ﬁiaé@té%u‘}1é’i' SkRich | (FRGSe PYa SdRBhYi fHage

her to t at ent | ectrostatic i mage, a

gilegrrnlag% lﬁ?aveloping apparatus configured to develop the

latent electrostatic image formed on the surface of the latent
image carrier into a visible image by supplying a toner to the
latent electrostatic image, in which the latent image carrier and
the image developing apparatus are formed in a single body and
detachably mounted to the main body of an image forming
apparatus, and the toner is the toner of th'e present invention.
An image forming apparatus according to the present
invention comprises a latent image carrier which carries a
latent image, a charging unit configured to uniformly charge a
surface of the latent image carrier, an exposing unit configured
to expose the charged surface of the latent image carrier based
on image data to form a latent electrostatic image on the latent

image carrier, an image developing apparatus configured to

14



configured to transfer the visible imge on the

surface of the latent inage carrier to a recording
woredsmoiand a fixing unit configured to fix tReT/JP2005/014709

visible image on the recording medium and the toner

is the toner of the present invention. An image
dboeldpg el fnshineteridiosgatic iheger ésenedi nuethé grurface of

conprises charging a surface of a latent inmge carrier

tHB! 1 90dHy ﬁ@@%&iﬂ&iéﬁqlﬁ%ﬂa@l%ﬁisw& am gl ByesugbpBrihg a

||mage carr ased on image data to forma | atent

el ectrostatic |mage pn.the latent |inmage cartri . .
bFREE) 6B hgor HBLTRY oRECAFERIHaS: AIALE iy ARt ing unit
the surface of the latent_ inmage carrier into a yisib

S _ . e
confignd dopptansigratheneisibée tmeapat @Rt the ety af’%cthe
i mge, transferring the visible inmage on the surface

5 18fedbh@nl f&Narri@mgaocar réesrdinga mednumi, ngndedi fimingnunit
fixing the visible inmage on the recordi ng nmedi um and

chggicgﬁﬁr&f £ Sfi){g '%gret%%l@fin&z{l;% Bheﬁ%‘&e}:ﬁf&ﬁig' et dRirhefand

X I'pt1on o awm ngs FIG™ 1 is an electron

ot om crogy aph exe {ﬁ\ril showi n .shape of the
B LB TLRL Lot RO ghoPe, O he
view schematically showing a long axis L and a_ni nor
axi s Mmf itegeofirmingumatiodeagsending tondhengresent
agl ass plane plate. FIG 3Ais a view schenatically
inhawith tdaen Yeed cubsdiant hadusfasphef ackitemdnenage carrier
particle has contact wmth a gl ass plane plate.

10 uniformly, exposing the charged surface of the latent image
carrier based on image data to form a latent electrostatic image
on the latent image carrier, developing the latent electrostatic
image formed on the surface of the latent image carrier into a
visible image by supplying a toner to the latent electrostatic

15 image, transferring the visible image on the surface of the latent
image carrier to a recording medium, and fixing the visible

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

present invention.

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

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

15



FIG 3B is a view schematically showi ng the way a

toner particle according to the present invention has
weowsactini th a glass plane plate. FIG 3C is BCUIEM05/014709

schematicall'y showing the way a toner particle forned

in an indefinite or undeterm ned shape obtained by a

chkasagilageapkhteul veri zi ng met hod has contact with a

gl ass plane plate. FIG 4A is a view schematically

show g (R SHRPE; Oh Wigw! Ao daeRiAllfgshowing pirsenty a
invention for illustrating the shape factor SF-1. FIG

4B is a.view schematical |y shorin S
SESEAnRT (PPET G LRt Rokher SORFalt wB a glass
illustrating the shape factor SF-2. FIG 5 is a
IdahQQMHﬁ@-block di agram showi ng an exanpl e of an i nmage
form ng apparatus according to the present invention.

5 FIG &lG. 3Bthenviéw silagmarictidyi sipowingxdrepmasof toner
process cartridge according to the present invention.

p%er‘cﬁcllxbg%cgpﬁin?rﬁ)yi:ﬁg Ié}@sélﬁe 1hQ¥aRidPmAd WRIthet with a
toner gccordln to the present invention conprises

oner - base rticles with a binder resin and a filler
glasplé® e R -n and inorganic fine particles and

further conprises other conponents in accordance wth
the ndBE3siiG is a view schematically showing the way a toner

particle formed in an indefinite or undetermined shape obtained

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

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

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

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

20 invention.

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

Best Mode for Carrying Out the Invention

(Toner)
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The filler is contained in a filler-layer in the
vicinity of a surface of the toner-base particle, the

wobeL40aver age di aneter of the primary parti cPer/at20031@4709

inorganic fine particles is 90nmto 300nm and the
average circularity of the toner is 0.95. Here, the
speci Al ctorras acesidihbe toonhe aaeseditngnventive pcenprises
i nvention shows extrenely useful effects is unknown

tm.bfrba{%% é)tég{’cgéle%a i#hh Laﬂ’ﬁnﬁ%feféﬁﬁht dd@nsf B8lerngncluded

pr oper anability, and tixability and forma

i gh- precjsion inmge. wi t hout .subst i_all e
Prdgi aind pgreoBie SmepaahiclEaged uifhef AFBRIGS other
nunber of sheets of paper. However, by formng a
compenentyén davordengecwilih yhefnecenstace of the
toner-base particle, the toner particles have concaves
and caryerase s tdwitaifavdfiacasfilldr-laydein ebhedvidiaithyf a
contai ning inorganic fine particles having the nunber

s%%%nge?g) 3 ér;] ir%‘ailngrt .%é'gte Slrtfile! REePhUMREYr RRrhgeedfmeter

e j . ner having such a surface

condi tion and naki the toner have.the_average.

o, PAT AT YoPABLiGe ot then SBPEEA R Ife PR PR eSS g Wam to
between the .toner and the inorganic fine particles

3 kinn s theaavetrgadimdaciybef fbertoner 1830 and

i ndi vi dual nenbers in individual steps of the imge

for m ngep@t bRE iFesiitdirbh 960 dwhiyhithe afvrBapa@podieg to the
range, and the toner appropriately having contact wth

each indj vi I s its sf iq

pﬁli,egﬁa,tt inégegygoel} F%Fl‘?‘%z%m 8;{2#:%?(13% ?géﬁnﬂn éﬁgédtﬁg is unknown
igh-quality i whi. | i

Y{éhg@hgﬂm iftcgln_elrn%%en aéhi%vléegglcgﬂe%% %%(gr?ls eel'l}ing properties

cleanability, and fixability and form a high-precision image
without substantially degraded image quality even after the
image is printed on a number of sheets of paper. However, by
forming a filler-layer in the vicinity of a surface of the
toner-base particle, the toner particles have concaves and
convexes on their surfaces. It is believéd that by containing
inorganic fine particles having the number average particle
diameter of the primary particle of 90nm to 300nm in the toner
having such a surface condition and making the toner have the
average circularity of 0.95, it enables the state of adherence
between the toner and the inorganic fine particles working so
that the adherence between the toner and individual members in

individual steps of the image forming method is conditioned
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< Filler-layer > The toner according to the present
invention conprises a filler-layer in the vicinity of

wa@2@dniace of the toner-base particle. The filPer/Ir2a9:014709

can be observed using a transm ssion el ectron

m croscope (TEM, and it is preferable that a filler
weéthirc hudegpaopriabteotarge; andhthe nneerpmppraprigtelihdaving
toner-base particles to forma filler-layer along the

soii f:q€ wiitAP@ach GHAIVRNE T hasm st ibhResnNDis GoMaLIaWing
over the top surface of the toner-base particle. This

Qrtlegtg r(’g eaﬁ(llqeefl Meesr ?ﬁnﬁihﬁt 'oﬂtg?g%nt’g&gdity image

|ons 50 sur ace o
par V\hentheflller a state where it is
if%i‘&ﬁ?légﬂb&@é‘%ﬁle&lq %]@@ﬁl%’éypartl cle or absorbed

to the surface of the toner-base particle to cover
oViéilléthéagewr Pace of the toner-base particle,
properties of the filler dom nate the surface of the

t oner -pager st 'a%ESr@fK’% tier il cRE AR EIVREti6h dd¥prises a
toner, and properties o the blnder-re3|n for toner

PRy AL R S BUSFESE a8 i heR Sy P

in . the inner portions of a toner-base particl.e,
Bhepérliensbaver gpn e ehserygrin uging| # KIAPBIQH glectron
easily. By meking the toner have the above-noted
adeiboguopat (TR NMdwamaiitriat prefeirahye-thiati agfipreopbetieduded
is excellent, and when the toner conprises a wax, the
ﬁ@& {5y dIvied Yntt‘hee§§'n|e¥* ga+Eenabr ithe Ebﬂ@r-‘!fase particles to

at-fi1xing, and therefore excellent hot-offset
01'Snl18taI \fllﬁgr-llaygxbt gionfg the surface shape of the toner-base
particle, not covering over the top surface of the toner-base
particle. This is in a state where the filler exists into inner
portions from the top surface of the toner-base particle. When
the filler is in a state where it is outwardly exposed oﬁ a
toner-base particle or absorbed to the surface of the toner-base
particle to cover over the surface of thé toner-base particle,
properties of the filler dominate the surface of the toner-base
particle and the bulk properties of the toner, and properties of
the binder-resin for toner are hard to develop at the surface of
the toner. On the contrary, when the filler is included and
involved in . the inner portions of a toner-base particle,

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

making the toner have the above-noted configuration,
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The filler-layer is preferably forned al ong the

surface shape of the concave-convex of the toner-base
w@arbiotioe9 however, there is no need to nmake tPET/JP2005/014709

filler-layer exist on the entire vicinity portion of

the toner surface. It is believed that the

loantayep @it Shage -fixihgr pecp ertias sisr eacellenta amghevhen

particle by formng a filler-layer in the vicinity of

t{)ﬂbe toHekacimphiddie at ansy, ﬂ%td'vﬁkeisaﬁksetlzéﬁﬂ calkOMe exude at

ecause in renoving a solvent or the |i t he

B PoRamee PRI ofte, PHETBIORT b EftBhy, b offset

toner-base particle is shrinking, appropriate
leﬂ%lstliVGtIySiostm%@ht to the surface of the toner-base
particle, and the viscosity of inner portions of the
toner 'Phet fidler-1syédut glerprcfanabhatfoonédeabund adee surface
thereof. As explained in detail in exanples

%ﬁﬁﬁbé'}ﬁf ﬂ?«? conlt@vREESEPE x | JTVERY 1tBR SR E D aTRKIIRY However,

r-uniror y existing on a toner surface, as

escri.bed above, by contrgl li t he di sper.sjon .
i afe ponands tf) aieks the AR RSR oy the gytive
a cross-sectional inmage obtained by using a
vicanss portioncpbehedondrcsesiasse (TEM), when the area
ratio of shadows of filler in the region of 200nm from

t he t oneis pelicacsl shdefiledoasaxsttordveastapreisifeamed on
rati o of shadows of filler in the entire region of the

r cticopal i ARg . 0 b So def . 1
5 SRR Ro b PRSPl b JE IR Bover i che

sati sfies, Xsurf >_X i - .
V?cin?ty of t?le surfa(t:gtgil:' the toner particle as stated above,

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

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

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

shadows of filler in the region of 200nm from the toner surface
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A toner satisfying the relation has conspi cuous
concave-convex on the surface thereof and exert
wewelolednt cl eanability. The filler existing iPCT/nE005014709
vicinity of a surface of the toner serve t o keep a
stabl e anpbunt of charge even with the | apse of tine
iardefinedens Xlger eas@shenarbe wmordf ehadbamsgef ddlsedn the
by degradation of toner. The area ratio Xsurf of
f N; Qif 520 rAdiNes defin
eﬂ&%ﬁ?@ 7 Iacdeﬂ ch}gé ﬁr&gfée{é%g:ﬁ%%/gﬂ g%Qg&;%gnd the area ed
ra o Xt of shado Hf‘ i n e.entire re itor%.
b cF S LB, RERRY T 58 S imihestoinyghtion Stiiies
}Eﬂeferably 1%t o0 50% Wen the area ratio Xsurf is
% »Xth@ss, a concave-convex shape i s not
sati sf actorlly formed on the toner surfaces because a
5 density diddef enegtisfyinid | ethdetveenidme uasi nicoypsplic@ous
toner surface and the entire area portions is
cpRRdgaUalLye and NI RROREL L XndRapAdRR dPEEAUISS oxcellent
i'1'l"'er cannot be exposed on the surface of the toner
Eartlg On he ntrar when %Fe area at| © Xsur f
clg29abFFy-no CE GRS LR GBS TG O oy BUT RS ©
toner surface is | ncreased, which bl ocks f| xab| lity of
thieetomereseand tweleanes stablemmoaniref chaggefavdmavith the
properties. On the other hand, the area ratio Xtotai

1bp se 0¥ Ofin®r £n & OPESYENE W6 al@E T | Tifle Ofimicien i efecharge
surface associ ated with vol une -shrinkage at the tine

10 \/\S:et%gB e&%lﬁa?(gﬂﬁr‘rgg%f f@%:} Bfoggffr\egdaﬁgg degr ade,
B:(r:?iu %a a(ljreenaSIrta 1od|§£sirefrgp ov{rgoorfg?qier f1|nn§he region of
200nm from the toner surface is preferably 50% to 98%, and the
area ratio Xiotar of shadows of filler in the entire region of the
cross-sectional image of the toner is preferably 1% to 50%.

15 When the area ratio Xsurr is 50% or less, a concave-convex
shape is not satisfactorily formed on the toner surfaces because
a density difference of filler between the vicinity of a toner
surface and the entire area portions is inadequate, and charge
property degrades because filler cannot be exposed on the

20 surface of the toner particle. On the contrary, when the area
ratio Xsut is 98% or more, the exposed amount of filler onto the
toner surface is increased, which blocks fixability of the toner

and degrades low-temperature image-fixing properties.

On the other hand, the area ratio X:iota1 is 50% or more,
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between the vicinity of toner surface and the internal
regi on decrease. When the area ratio Xtotai is 1% or

wo e®s/0149encave- convex formati on on the toner sPECT/aR2005/014709

associ ated with volune -shrinkage does not make

progress satisfactorily. The thickness of a

doinldase- tayeex f forrmealtiom e thiectomey sfrfacsuassedadéd with
the toner-base particle of the present invention can

xhﬁu%é%’ﬂﬁﬂ%%g]@/ aRNAhY i Bk JCFOBDVEAS! hoSGlventaganabt be
aresin partl e through the use of a transm ssion

Of}{sg%tg%gndap co egé '\Qatt NZ?E' Pi?;l %neérd ertles also

of 67%Db mass and frozen at -1OOC The froze
degnadeonbeeausen depstty idifferrocanef nerganifcéing pasgicles
a cryo- mcrotone followed by dying of the filler with
Fatwen uthé eticonitde cfntonekiswriacer anst sbet inbetnilhaggion
of a resin particle using a transm ssion el ectron

J8 &e0880Pe aWI#tgls 04y f old amagaifd C"ﬁtLthn ish 8% or less,

Cross-section urface of the partlc e V\,here t he

Cross-sectiona are is th i um usi .
SRR ESFOTTBR LR BROT ok SEonEp e Jsk0Bdted with
(manuf actured by NEXUS Inc.)), and in the surfa e area
woilumhe gorinkageodoas gertt miake Rregress satwfaptariivken

in a direction inwardlyperpendicular to the particle

f rom thie sthilkee sef of befilhnelayar foried fheheaxicunty of a
di stance in which the area of the filler accounts for

%Elpﬁ/a%g {Ke It%flt deth 26 pa egtf g Jﬂlﬁggﬁc‘%%eﬁft ihR@ntion can be

yer i'S no at the determ ned value is

(Eetermmed by analyzing a cross-sectional image of a resin
particle through the use of a transmission electron microscope
(TEM).

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

certain thickness distance taken in a direction inwardly
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average value which is calculated fromrespective
values for 10 pieces of toner particles selected

w0 arnndomdoy? | n observing an i mage taken by a  PCT/JP2005/014709
transm ssion el ectron mcroscope (TEM, when it is
difficult to distinguish a filler-layer and resinic
preependisulampp nchof partichs sfiwent ithealsurfage of the toner
resin particle obtained according to the above-noted

ﬂﬁfthgé, iﬁ)fec 3 b kB uHt dfitanseNth VRhi Y happaeat usethe filler
capabl e of mapping of conpositions of resin particles,

(for exappl n energy-di spersi ve- X-r t
T@Bﬁfisaﬁgléle%%?’r e fETHy -5 @é%ms (gc%sf o@/e 2@?&@%@ ) 8? ot]:le
identify a filler-layer fromthe i mage of the .
fildepdeveron- &t siv | BatedntBpt athed datgrmime dingalug sis the
and then to calculate the thickness of the

5  dvdragle- vales whidi dsngalcalated fevhodespattiveabelees for 10
FIG 1 shows an exanple of a shape of the toner

H8eps SN e ﬁ?&iewssgaieéte&eﬂﬂ@&mghe filler is

preferably included and involved in the toner, and a

certain apount. of the filler qis preferabl > d

S ur 12c B8PV et pig Lok T o R pRREGE e RBtron
exposed on the surface of the toner-based particle .
whcsiseopenptBEMRY wiiedt t §t ofisa didfisulandoopdastingyish a
hi gh-charge property. \Wen a material having a hydroxy
fevilageehaasdl Yelsisitc ipsrtises, asappingl ef andress-sectional
cationic surfactant is used a s a charge-controlling

10 1?193%& qu{ Rer e g)é){'tﬂzrlgu%@ﬂn@dsﬂfzé@ﬁﬁﬂ t8 thd&bove-noted

par e exposed on the toner surface i's ion-bound t o

or . . i
method is carried out by using various apparatuses capable of

mapping of compositions of resin particles, (for example, an
energy-dispersive-X-ray spectrometer (EDX), an electron-
energy-loss spectrometer (EELS)) to identify a filler-layer from

15 the image of the composition-distribution obtained from the
analysis and then to calculate the thickness of the filler-layer
according to the method stated above.

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

20 The filler is preferably included and involved in the toner,
and a certain amount of the filler is preferably expo_sed on a
surface of the toner-base particle. The filler exposed on the
surface of the toner-based particle enables improving fluidity of

a toner and obtaining high-charge property.
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absorbed t o the charge-controlling agent. The nut ual

i nteracti on enabl es obt ai ni ng hi gher-charge-buil d-up
w@e@pst40ies and hi gher anounts of charge. TherP€DIR2005/014709

the anbunt of external additives t o be added as

chargi ng-agents afterward can be restrained t o a

smal |- Witeont, matdris havéngex therdmixyagdoupvescle s bdica is

restrained. Further, it is possible t o prevent

ddddi B9 of Fhges ehodsed @digbAA 3dfddtwey OBt Oouged as a
phot oconduct or and surfaces of carriers. The thickness

f the fillek-1layer i eferably O
et reprdiing et Ph' BYNy S Eibh & Jeifiee of a
grefe_ragilﬁﬁ 0.02 nmmt o Qlmm Such filler-layer can
sesparbisly expawrd hyndtbpetanely S&l%ﬁ%e%%il&ﬁl' PYgidy to or
of toner materials in which at |east a binder resin
5 gbhsbibdd | ter she dekaegsednindllongdi agehved | e mutual
organi c solvent is dispersed in an aqueous nedi um and

SHREEEEoRI gh%leé’t%ﬂlﬁﬁiﬁgoﬁigﬁ&-bhgre@osﬁﬂaeapspebpaﬁties
\lr,\ﬁno\r/ll ng, ;yl ngEJI :)I‘ t he |k|e of thﬁ medi um and wat er,

[ Ls referr 0, a_s solvents herein, t o be made
?ﬂ@gl%qrda@é’ﬂrfetél o6 ChAEBe- o t hereby produce
toner-base particles. It is believed that a
concavEhe , dhepanapunieok gxtareal adtdivemde be added

particles is forned at the tine of volune-shrinkage of

49nehababes pyehite! esftepwhitd aocebs ebstenmedigtd ha small
sol vents, because surface-area reducing rate is

10 SETRIAEPLYLd OpE akRAN é)&%rﬁl‘éllu%(ﬁhﬁ}%?skacgﬁl rgbe.restrained.

appropriate elasticity Is brought to the

Further, it is possible to prevent filming of the released external
additives onto a photoconductor and surfaces of carriers.

The thickness of the filler-layer is preferably 0.005um to
0.5pm, more preferably 0.0lpm to 0.2pm, and still more

15 preferably 0.02pm to 0.1pm.

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

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

It is believed that a concave-convex shape on the surface
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surface of toner-base particle, and the viscosity of
i nner portions of the toner particle is higher than

wo b@b/oof019 he surface thereof. Wien the thi ckneBGT/@i20031@4709
outer-layer of filler is in the range stated above,
the difference in viscosity between a surface of
of eterbbage Ralticles iantbrihed iatnhe pomtei afivoiumieeshrinkage
particle increases to nake concaves-convexes easily

PRATEA AR e EEI‘@&F%@QE Phe L RAE! bE @ m ViR dTBhBOSo Fv@ints,
i spersing tnhe h er is not particularly Iimted, and
in the art na

t hose kno be used,  far
B G I ShRFeR GR e REA tea BRmdlg) oot tRn the
of which a binder resin and a filler are fused and
volemewhiinkageoratmcepniroRridie géaeldsityy 1S | Ct‘hght to the
presence of a dispersing agent and/or a dispersing

5 AfFRketof QiHicd-base Masiteclatabd ithewhischsityeof ihher portions
di spersed in the binder resin. (2) A nethod of which a

c{lg: tlt}Lee goggﬁgiéa%%?él\éﬁ% RIg15&4S RRAHEEh 4 10 tHe SHEFRICB A TRIRO.

IF'resin 1 accordance with the necessity

and t nmechani cal.l y wet -.gr.0 ' <

di Sper@'ﬂ:@d‘l ﬁgt?h?ﬁ{é’:k oS ng %g)gltge;r-wegﬁ%gbﬂll%r is in the
synthesi zed filler in adispersing agent is added and
mingse statyd Ahosteh dheodiffarence ipi vissrrHy hgbweepsa surface
added to a dispersing agent in which a filler

S SRYTHasd Patelcl@ndnds t3ieh]ieatead goxtaomeviptheeparticle

and a sol vent -repl aced- organosol is

10 increases to make concaves-convexes easily exposed on the
surface of the particle.

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

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

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

(3) A method of which a synthesized filler in a
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added to and m xed wth the di spersing agent. Anong
t hese di spersion nethods, fromthe perspective of

walr@ppteion stability, it is preferably a net hpdr/of2005/014709

which a finishing agent is added to a di spersion
liquid_ in which a filler dispersed in water and

difesing agent jeadgdest and maxgda

sol vent - repl aced- organosol is added to and m xed with

t he di éper sitomeétlipd bf Whiphodufiaiehing agent is added to a
sol vent - repl aced- organosol, for exanple, there is a

LN WGh; Ry | ofe: ' i;de :
e R SR AT ey R SR e yrater and s
sol-gel process, or the |like, and,a djspersion |iquid .
SroistaAr ESTE MRehIoctres 255 4 Aalveyt SRDIScST-orgtlosol is
enul si on-pol yneri zati on net hod, a seed-pol ynerization
adedpddio andusyzadi Gitlpsherdbispeasime agemfod or the |ike
afe hydrophobi zed using the finishing agent to repl ace

wat er Aynengoihveasdt digpefstoabmethodishiroat ke ketopective of
ethyl acetate, and the |like. For an

- detion: h agpl t :
GLHANaOn” ARSI Ao fRPADENDAP ot Bpl™d10dvhich a
anples of the co ially. avai L abl.e organosaql. .
FRATBURE Fepnt in 19050 48, 2 iepersiomdigianayhjsh a filler

manuf act ured by NI SSAN CHEM CAL | NDUSTRIES, LTD.). -
idpensedTha volaiee- maxth dithjastted ofo t e wel-pupgess, and a
particle of the filler is preferably OO mt o
SdldEnt- rep EadeidebesahbyolO 10 addéed @ol nmdanslissdd | with the

nore preferably 0.002mmt o O Gdmm Wen the nunber
&i’s%’e%%?oﬁafihilﬁh.e di‘(?'ﬁ%‘i)ﬁq.lcgf al Q(ﬁvfeidtl-ﬁgp]!a%e@“h?é’éﬁ&sol, for
example, there is a process in which hydrogel of a metallic oxide
synthesized by a hydrothermal synthesis method, a sol-gel
process, or the like, and a dispersion liquid of organic fine
particles obtained by an emulsion-polymerization method, a
seed-polymerization method, a suspension-polymerization
method or the like are hydrophobized usiﬁg the finishing agent
to replace water by a solvent, preferably, methyl ethyl ketone,
ethyl acetate, and the like. For an organosol-production
method, for example, a method described in JP-A No. 11-43319
may be suitably used. Examples of the commercially a_vailable
organosol include Organo Silica Sol MEK-ST, and a MEK-ST-UP
(manufactured by NISSAN CHEMICAL INDUSTRIES, LTD.).

- Filler -
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nmore, the particle dianeter is preferably nmeasured by
using a |l aser-nmeasuring apparatus for particle size

wale@boidowus i on. When the nunber average parti cl BCT/JP2005/014709

dia][reteL of the filler is less than Olmm it is
preferably calculated fromthe BET specific surface

ar ea ' drle tw@umeféngﬁ@céweee%\ﬂ%t{he %rB%PrngEirhcie of the
surface area can be deternined using an apparat us
falleoridi pgeferahlpe010Miml toiQ.Sogen rabsomneionabbt Ho801nm
and for exanple, the commercially avail abl e apparat us,

tugsjgi\if T%ﬂ&”@ﬂw 86 9By BN %o 0a065m. When

< e prhmgrydparticle di aneter of the filler can

e detefm ne i.vidi. tshe j r f: ot
R s I B B
specific gravity. The content o tli)g filler i he .
moner thespaghialp clsmesel, st RFRIGTR YO%FWF&EJS%IYO“?E)B@ a
by mass, nore preferably 0.1% by mass t o 15% by nmass

I8iselrt measerpngf ey pityt ddday pratscle @izlaodiiﬁyih’aiﬂs),n-anwhen
particularly preferable 2% by nmass to 7% by mass. The

t{l‘k—%%ﬁq&@? F90fSEe TR HICRS difddtell 8f the, filler dsclriserthan

ect of concave -convex formation on a surface

of a taonper-basg particl.e is, T i

e, Y BFER AL ol MO PRt oot
of addition i ired f f ' -

aten taoytk ﬁhlga‘géle;) ;g)gcgfig Sgroarmg(r).][ |m|A}n %{ﬁf gscma%qelffco gﬁgfacoen area

particularly limted, provided that it is inorganic or
A9 ldamirard matiher anFapberatumyadmerding to the typical

nitrogen-absorption method, and for example, the commercially
available apparatus, QUQNTASORB (manufactured by
QUANTACHROME), can be wused. The primary particle
diameter of the filler can be determined by dividing the inverse
number of the BET specific surface area of the filler by the true
specific gravity.

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

The hicher the aspect ratio of the filler is, the greater the
effect of concave-convex formation on a surface of a toner-base

particle is. Thus, the higher the aspect ratio of the filler is, the
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al one or in combination of two or nore in accordance
with the i ntended use. Col orants, waxes,

waeb@egetrweontrol | i ng agents or the |ike which arer/JP2005/014709

typically used for a toner can be al so used as a

filler. Exanples of materials of the organi fégger .
smellede thaylamednds, ofjr édibon eélsnsl,'eqéb%@? r &g pforming

ester resins, polyamde resins, polyimde resins,
sdaoaneongsknm theuamerebassipmtigeenol resins,
mel am ne resins, benzoguanam ne resins, urea resins,

ani | i nppEegiRg id YRTPartRYU18%]y AP EEd Provede @Silss it is
cellul oses and m xtures thereof and further include an

ester wax (such as carnauba wax,,  nont ap. rice
EoEaiEl 961 dFeRanxesipntn BaeyfR) oo Ritehe By bECused
pol ypropyl ene), paraffin waxes, ketone waxes, ether,

or| ghoghbimatiear BEFVe dHs MBerQARNBEEIrdAnEmMaTith the
al cohols, long-chain (carbon atons 30 or nore) fatty

Agicdsle dandem XT ollorantber wafkesyachange wogamplidgesgemds or
organi c pignents which are typically used as colorants

. . o a .
fehies R,Ja}llﬁ 3x§g{3§§hgﬂkx§aﬁg@§ £030R 4R de PRI HE WEkd feused as

conmpounds, akes, and derivatives thereo

C be used as organic fillers, of which various
%3%%ﬁ?c dyes and organic pignents such as azoic,

pht hal ocyani ne, condensed- pol ycyclic conpounds_and .
col or EzRkewplesdofioratesinlesf theraganicdi Peariacipie, vinyl
Exanpl es of the inorganic fillers include netallic
PSS urethh n@sr&dinis¢ @p odiyat @simeareshier alesimsapokiamide
oxi des, titania, zirconia, calciumoxides, magnesium

Pé(é.i%%‘f’le§ﬂﬂi@éir%§§ns,CQﬂP(%ne resins, fluorine resins, phenol
resins, melamine resins, benzoguanamine resins, urea resins,
aniline resins, ionomer resins, polycarbonate resins, celluloses
and mixtures thereof and further include an ester wax (such as
carnauba wax, montan wax, and rice wax), polyolefin waxes
(such as polyethylene and polypropylene), paraffin waxes,
ketone waxes, ether waxes, long-chain (cai’bon atoms 30 or more)
aliphatic alcohols, long-chain (carbon atoms 30 or more) fatty
acids, and mixtures thereof. Various organic dyes and organic
pigments which are typically used as colorants such as azoic,
phthalocyanine, condensed-polycyclic compounds, and co_lor
lakes, and derivatives thereof can be used as organic fillers, of
which various organic dyes and organic pigments such as azoic,

phthalocyanine, condensed-polycyclic compounds and color lakes,
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oxi des, tin oxides, chrom um oxides, antinony oxides,
yttrium oxi des, cerium oxides, samarium oxi des,

wo awbloatomm oxi des, tantal um oxi des, terbi um oxPAEIP2005/014709
eur opi um oxi des, neodym um oxi des, and ferrite netal
hydr oxi de such as cal ci um hydroxi de, nmagnesi um
amdidexivetivak diiemaof hydrmxdfdeabded basi ¢ magnesi um
carbonat es, netal carbonates such as heavy cal ci um

car bomaeﬁgléé @ty headfd ga Girr HviRak sl ddoanedalinakedes,
barium car bonates, disunite, hydrosulfite; netal

%‘é@%%ﬁiﬁ:éggi; E‘ox%aé&éiﬂ‘ Eﬂlz{:%& Pk i uEy syl {3k Giaand.

S, netal” srlicates such as cal’cium

silicate (wollastonite, xonotlite), kaolin, clay,
74 BEQN 1 3 CEA CLHB A FISHESh TBABDE SIBBN PEHIG D, 1798 ?%’éiaeglse GepPer

al ba, sepiolite, inogorite, sericite, glass fiber,
oglidss, bandsided,adsrdhakm oxided, antimoey ctdisayttrium
alumnumnitride, borate nitride, and silicon nitride;

oxglial, LbiiRNAtRS dBUC Radsa PRlASSH @St 1hAPRAAuE DxddB)
titanate, magnesi um titanate, bariumtitanat e, and

| ead,zirconate titani um akumn te.. et :
tapdnLin! SRAEES diexpatod MR P ELPALRL F5iduy, Mo ARl b
phosphates such as trical ci um phosphate; netal .
oxiflepdends{rrites metgbdainoxddersurh agegadeinmy hydegxide,
such as silicon carbide; carbons such as carbon bl ack,
mhgplisiem apdrofidenakidménnnaig dioxadef anldebasiong

the above fillers, inorganic fillers are preferably

ﬂgrﬁggefs?{l)#e ?ggﬁ%ﬁélﬁfs; Al tWicakbBRERLS istic®Xh H e AFE calcium

era Ica, alumna, and titania are still
et IR s AT ch PBihalt e Efhd 2aPBEALEM Fddium
carbonates, disunite, hydrosulfite; metal sulfates such as
calcium sulfate, barium sulfate, and plaster fibers; metal
silicates such as calcium silicate (wollastonite, xonotlite), kaolin,
clay, talc, mica, montmorillonite, bentonite, active terra alba,
sepiolite, imogorite, sericite, glass fiber, glass beads,‘ glass flake;
metal nitrides such as aluminum nitride, borate nitride, and
silicon nitride; metal titanates such as potassium titanate,
calcium titanate, magnesium titanate, barium titanate, and lead
zirconate titanium aluminum borate; metal borates such as zinc
borate, and aluminum borate; metal phosphates such as _
tricalcium phosphate; metal sulfides such as molybdenum
sulfide; metal carbides such as silicon carbide; carbons such as

carbon black, graphite, and carbon fiber; and other fillers.
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in an organosol configuration. To obtain an organoso

of silica, for exanple, there is a process in which a
wale@psteion |iquid of hydrogel of silica synt heeT/zedoin4709

a wet process such as a hydrothermal synthesis nethod,

and a sol -gel process i s hydrophobi zed using a

fi ni sAmpregéhe alwweefillans, tinorganee fhifers asegarsiferably

sol vent, such as, a nmethyl ethyl ketone, and an et hyl

] &£ theofilllehe of WhiRh wEgdlfierotite ot afepratesidiengnd

to the present Invention, it is preferred to use a

Sl ol SR BT, M DRE = Amgns

pnobol zer-. lzer, exanpl e,

silane_coupling agept, a siJilation ent,, a sjlane
thaum) ﬁkﬂgcag@rﬁamw%ﬂmm aﬁg% a@(ﬁ%ﬁ?%%eéf J@%ﬁ.ecused
titanate coupling agent, and an alum nate couplin

5 iagentrganosm ¢ordBguaatiom.| i Toerbtadnt dve qngemesgblod silica,
finishing agents. Al so, satisfactory effects can be

Rt 018G 18i thede fikld prossdy 86 tweHiIdIP addFffdraién liquid of
treatnent using silicone oil as a hydrophobizer. The

filler usgd.J4.n the. taoner t ' t] i's
?zémg%sb? “Uifh cpehBPtrel by ¢ e Bt B s ACH SR
escri_bed above, and the _hydrophobi zati gn degree

hxdvethenmad syntbermsethad.anda ﬁﬁf‘r&?g RXOCSEEfISr abl y
15%t o 55% The hydrophobi zati on degree was determn ned
bydiehbbizalviusgnget fiodshkhgstgemiOtd replacmibrcWabgedy an
water, 0.2g of a sanple are placed in a beaker, and

10 | Jl}?f&oéol'v% A7 QRR& Whiy | R e8hy T Bt RF] 1R 0hleS REIE BN thyl

Next, 'the external additives are
acetate.

For the filler used for the toner according to the present
invention, it is preferred to use a filler with the surface thereof
finished using a hydrophobizer. For the hydrophobizer, for

15 example, a silane coupling agent, a sililation agent, a silane
coupling agent having fluoroalkyl group, an organic titanate
coupling agent, and an aluminate couplingr agent) or the like can
be listed as the preferable finishing agents. Also, satisfactory
effects can be obtained with a filler subjected to a surface

20 treatment using silicone oil as a hydrophobizer.

The filler used in the toner of the present inventipn is
preferably subjected to a surface treatment as described above,

and the hydrophobization degree according to a

methanol-titration method is preferably 15% to 55%.
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made gradual ly settled out as the density of nethano

in the beaker increases, and the nmass fraction of
woredhanolo i n t he conbi ned sol uti on of et hanol PeraiP2005/014709

wat er at the end of sedinentation of the entire anount

of external additives is defined as the )

hy dr ophaeihs dzanhebigagier degreepyagdefgrmvdeshhycthe ne

particl es having a hydrophobicization degree which is

folldwing heetloode FiasedsGindvf, iodebachaniged whateoner2g of a

can make progress favorably, and it is possible to

{AhPIE 34 PARIE FONCBURKERNYRY ARG RN 18 EHITIGE whild

- Concentration on Toner Surface - For an

i,nor.gan filler to be i.nterypall dd t he, 1.

HAFFE e dippResi TaHA: oAy 1B arciesBrd SRS are
silicais used as an inorganic filler to be internally
madedgradunbly: seidedout 26 dde demsugnebmethanyl b the

silicon existing on a surface of the toner particle

v ledr iBceeussy] dyd shlel masexfrazeibmoftrhethanel inutfeace
is preferably 0.5 atomc%to 10 atom c% When the

&&ﬂf)?ﬂ%&%lﬁ@i(jﬁ ogﬁgétlgé?ﬂal And ALQALKCH tROJEE of

property 1S unsta ecause satistactory fluidity

HERRRFPEr ) EABRIE, AP R T KA T KeS b

the inorganic filler dom nate the surface and the bul k
pefiped: aeshef hy Aeopbabicizatiwmdegeeei(@.of the

bi nder-resin for toner are hard to devel op at the

surf acByQfsing inorganic fine particles having a
hydrophobicization degree which is within the range stated
above, deformation of toner can make progress favorably, and it
is possible to form a suitable concave-convex shape on a surface
of a toner.

- Si-Concentration on Toner Surface -

For an inorganic filler to be internally added to the toner
particles, silica is'particularly preferable. '

When silica is used as an inorganic filler to be internally
added to the toner particles, the concentration of silicon existing
on a surface of the toner particle which is caused by silica
exposed on the toner surface is preferably 0.5 atomic% to 10
atomic%.

When the concentration is less than 0.5 atomic%, charge

property is unstable, because satisfactory fluidity and charge

30



the toner. The anmount of silica existing on a surface

of the toner-base particle is neasured by using the
WXR®6/014082 X-ray photoel ectron spectroscopy. HeCEJP205/014709

nanonet er-scal e region of a toner surface being

approx. several nanoneters is neasured. The

affastucannnt beasb peirfast.medV bynudiengoncasrdinnds| meregdhan

phot oel ect ron spectroneter manufactured by PH Co.,

10 dtofie%X-p b &is S @ e MK (RO le radeiminalty 2
area was 0.8mm x 2.0nm As the pretreatment of the

t t

sﬁ?ﬂ%% Iaf‘tﬁe g LR BIR0 S TS L M ek Re o Rolp S of

e e holder. The ato per cent . on surf
R DERI R A OR 0EitRg e % B éﬁgrelqreua@ﬁ*eaévaf ace of
provided by PH Co., Ltd. The neasurenent nethod, the

5 thegpeowér.neasuri ng apparatus, and the neasurenent

conditions are not particularly limted, provided that
si m | arhé esHbhRtGMNsNEcL bk Iag, oMaEMEfacd BE the

follow ng conditions are preferable. - | norganl c Fine
Partigles | nor
Wﬁ%eﬁas%@ragﬁc i B S%q:e({]ﬁgp‘%lﬂr%lrc@gp))g? ?f &6 beil

90nmto 300nm it ispossihle to use netallic qxide.
phokoglactiont sBestiascapysi | Here, anmpameterisailg region Of a

zi rconi um oxi de, iron oxide, nmagnhesi um oxi de cal ci um

wneiesur@@aheﬁg appltex. Feverak ndejorseters is rm@wsldleed
strontiumtitanate, barium oxide, and cesium oxi de.

10 The measurement was performed by using a 1600S Model
X-ray photoelectron spectrometer manufactured by PHI Co., Ltd.
The X-ray source was MgKa (400W), and analyzed area was
0.8mm x 2.0mm. As the pretreatment of the measurement, the
sample was stuffed into an aluminum dish, and the dish was
15 bound with a carbon sheet to the sample holder. The atomic
percent on the surface was calculated using a relative
sensitivity factor provided by PHI Co., Ltd.
The measurement method, the type of measuring
apparatus, and the measurement conditions are not particularly
20 limited, provided that similar results can be obtained, however,
the following conditions are preferable.
- Inorganic Fine Particlés -
As inorganic fin;a particles having a number average

diameter of the primary particle being 90nm to 300nm, it is
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Anmong these inorganic fine particles, silicais
pref erabl e because it is white in color, can be used
wo oro6ooloey toners, and is highly safe. For thePCT/JP2005/014709
production nethod of silica, two production nethods
have been established, indefinitely shaped toner,
pestibde do wew nxgtisdbiccexide Eheppdrtishes spaht ae(sakicaan
be produced. There are the nethods for producing
gidineha, titalhig, eas®rdiun igdieniitehYoxdiapataghasium oxide,
particles, a method of producing conbustion-type
i . b eon oL .
Sk B RIS dETA bR DRRIE R gt
articles, a nmethod accordi to .t he .sol -gel, process
FTORTER. bitanAte oR A5k OFLd thepBY; TR UEH HI8hucous
phase. In the sol-gel process, alkoxysilane is
hydr ol 4reth g dbeseposeganaedine piarisdesi nilapa dquuamisrable
solution to nake silica deposited. Exanples of the

Békpxys it aneyhitelivdeolat rcarebBoxysd faneolor toners, and is
tetraet hoxysil ane, tetraisoproxysilane, and

e Y Stal . 0
DRIV ThoP e ERSERFES Tl OB ANEL 100 £ o
t he_perspectiye of. inproving transferring-rat.e,
Ib¥‘é‘i/‘éﬁﬁlpﬁgm@é¥19ﬂ§e‘h%gg &)reeahgﬁt%\'%aﬂﬁ{%%dt indefmitely shaped
transferring, and keeping up excellent cleanability,
winécpatiivée pamd sp bsrimaliyghanarhéonay graagecldsarast be
of the primary particle being 90nmto 300nmis
pf@ﬂﬁé@@Jy fornmed in a spherical shape and produced
according to the sol-gel process. Further, it is

et T ect 1y 8rd AR O LM h otk ffgf%rroaﬁ.l%ﬁﬂgté.iﬁ%a, in the case of

indefinitely shaped fine particles, a method of producing
combustion-type silica which combusts silicon tetrachloride in a
gas phase, and in the case of spherically shaped fine particles, a
method according to the sol-gel process in which a silicon oxide
is deposited in an aqueous phase. In the sol-gel process,
alkoxysilane is hydrolyzed, decomposed, and condensed in an
aqueous solution to make silica deposited. Examples of the
alkoxysilane include tetramethoxysilane, tetraethoxysilane,
tetraisoproxysilane, and tetrabutoxysilane. Examples of the
catalyst for hydrolysis include ammonia, urea, and mono_amine.
From the perspective of improving transferring-rate,
preventing occurrence of dust at the time of transferring, and

keeping up excellent cleanability, silica fine particles having a
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treatnment of silica fine particles using a

hydr ophobi zer or the |Iike. As the hydrophobizer, it is
w@owsiobiogo t o use di nmet hyl di chl orsi |l ane or DDS, PCT/JP2005/014709

trimethyl chlorsilane, nethyltrichlorsilane,

al Iyl di met hyl di chl orsi | ane, allyl phenyl di chl orsil ane,
thanbiel divetagd didmeser afahe primary particle being 90nm to

br omret hyl di met hyl chl orsi | ane,

S‘Efmoirse%)foetrb!waf@i'ﬁid(ﬁﬂﬁ,a spherical shape and produced
p-chlorethyltrichlorsilane,

chl ognet hyl.4di methvl ¢hl. ar.si.l ane,
a@ﬁPBﬁH%%Eé“&%ﬁééfé?ggfgﬁéééhexanethyldisiIazine or
HVDS, _hexaphenyl di sj.| azi ne, hexat ol yl di sj | azi and
the | iE&chMeﬁ%ltlﬁ@ffﬁﬁ%Yé? ts&%@%%%%%ﬁ&%%&?“&‘
the inorganic fine particles is Iess than 90nm
traatwenitcof silécpdiné phesicdes uninigea hydwnhebizenar the
to use of toner over tinme, the toner undergoes i npact

15105 ce AREERY Iy EAITHSHiS e8! iff PNPosBR el €0 @seare stirred
and m xed I n an i mage devel opi ng apparatus. \Wen the

ver particle dia of ... ' I: i ne
e tinigiehlomifatt R B b Igh MR st 10
particles are_ liable to nove aﬁfy iéo t he toner
methabaicklorsilan e rliigtdime el digh rﬁ?l%%m es, which
| eads to an abnormal inage such as ground foggi ng of
4oy heiydiehbasdbana, boneildderssihtylchTdmsibame age
particle dianmeter of the inorganic fineparticles is

%@nﬁé@%%@ﬂ%&?@m&i&rﬂéO(Qfﬁhlb&efﬁyﬁ&@élﬂrofrﬁﬂlzﬁr@,

( _ nmore inorganic fine particles
e herb Ao F R rBanc B p S R PEF bR R B,
of pieces o
chlormethyltrichlorsilane, hexamethyldisilazine or HMDS,
hexaphenyldisilazine, hexatolyldisilazine, and the like.

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

image such as ground fogging of toner or decreases in toner

density. The average particle diameter of the inorganic fine
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per unit mass is small. Thus, when the content of
inorganic fine particles is |less than 0. 3% by nass,

wo b@souteiver of pieces of inorganic fine parti cCPEBIJR2005/014709

the toner surface is so small that contributions of

effect to transferrjng property and cleanability are
Wrt?elﬁlé\&@v@ﬁretwf@éﬂbgﬁtlo&nmm 4afpafine particles

is preferable not to be nore than 5% by nass. Wen it

i s nor ét tisapréférre dmis smakeo0gat &yf nespant ncdas iaveganic
liable to nove away fromthe toner surface, which may

FAVS @ 2301 AR Y J a1 h BRI 1aR b th tHRNESndL CBYSEe the particle

probllenms with toner scattering, snear In a copler,
hot oconduet qr - f.l aws and abrasi op. ,In dition .
IRhGAER HE' Gt vaBREaRE R8P oRnrEicks e LBy phOher of picces
inorganic fine particles and or%'%ni c_fine particles ]
Pey Balf ypassr igdueallo Thas; ondemdhexcentignt of inorganic
addi tives. By using other inorganic fine particles and

dirgampiactidlee igalddsctlesn a®. 36k thar nehsHdehid imaabekl of pidaes of
and charge property of the toner can be controll ed.

§H§F§g£ii1f@|ﬁﬂe ﬁéiiﬁ@lf§ M E}fbe OO sBPLGANSC 50 small that

particles 1nclude silica, alumna, titanium oxides,

barium ti.tanatege, nesiumtijtanate, calciumtjtanate,...
SPPEFI P BF o BEEEE 1, raRp tRITINg frogetids and cleipability
sand, clay, mca, wallastonite, siliousearth, chromum
axedpeoreerdiewexiede $hec soadehar of dmorgamict finex ipdesicles is
magnesi um oxi des, zirconi um oxi des, barium sul fates,
paefeirnldar botate e @aded UNaGAHIONBY Edassl | iIWHen it is more

carbides, and silicon nitrides. For the organic fine

RRLL $1FShy! mdsy, PASSEE Kict ine particles are liable to move
away from the tonmer surface, which may cause an abnormal
image, and it tends to cause problems with toner scattering,
smear in a copier, photoconductor-flaws and abrasion.

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

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

magnesium titanate, calcium titanate, strontium titanate, zinc

oxides, tin oxides, silica sand, clay, mica, wallastonite, silious
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use, for exanple, polyner fine particles such as

pol ynmer particles nade from pol ystyrene copol yners,
woredoactoyd i c aci d ester copol yners, and acryl i BCHEP2005/014709

ester copol yners obtained by a soap-free enul sion

pol yneri zati on, a suspension polynerization, and a

edirsher sheo npiol mneoxakes, i me,riand)xidad,ensaquxiharml Ardimony

such as silicone, benzoguanam ne, and nyl on, and

tRARE, RAAbhekfsmUskide$ Neiv¥Bsehihd R&ides) baridhesulfates,
external additives stated above enable preventing

degradatigns of fluidity a pr. y : r
ba}%y%na%&wagﬁ%snu&sgmheﬁgr%ﬁéﬁeﬁ £'FHEEhY (Brbh8Ee, Sind
surface treatnent thereof and j.nproving, hydrophobic.
sphiepar pitadde s afnreshoronganisy Pig BBFEole i U fgossible to
agents include silane coupling agents, sililation
wgentfor sideaneleoupblygeagdine herticiea fdwadri ast epolymer
al kyl group, organic titanate coupling agents,

I?A#%l%‘émn&é’&@' fﬂﬁna%'l‘%&yr%iﬂei %@B%Iﬁiﬂe&s, am@ Ry lied acid
S| u

silicone oils. Particularly, fromthe perspective of

i pproving fluidity,of tgner apd stabjl]iz .
aBpaivretss ahararhiie adfled iAo Hifhined by
and hydr ophobi c titani um oxi des obtained by subjecti n%_
i | i seapiigor t eEaHisioRoxi BElYBeTREAEARs acedt r eAUFBALSION
and it is useful in conjunction with a hydrophobic
palyinseriandiahydr apfobi & tidiapeusicoxi deodymdrezation; and
time. The particle dianeter of the primary particle of

S5 I DOSERRBSE Ll BSSiihine aMiggani o and
gsrfleofne,rggldyp%%rrnnfe% %%Qﬂclgg eué)lrnogp %ﬁlteir%]osogtttnqgsfesins. The
external additives stated above enable preventing degradations
of fluidity and charge property of toners even wunder
high-humidity environments by performing a surface treatment
thereof and improving hydrophobic properties. Examples of the
preferable finishing agents include silane coupling agents,
silillation agents, silane coupling agents.having a fluorinated
alkyl group, organic titanate coupling agents, aluminum
coupling agents, silicone oils, and modified silicone oils.
Particularly, from the perspective of improving fluidity of
toner and stabilizing charge property, it is preferable to use
hydrophobic silicas and hydrophobic titanium oxides obtained by

subjecting silica and/or titanium oxide to the surface treatment,

and it is useful in conjunction with a hydrophobic silica and a
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ot her inorganic or organic fine particles for use to
the toner is preferably 0.01% by mass to 5% by nass,

war@emotoed pref erably 0.1% by mass to 2. 0% by nRCEHIP2A65/E4709

typi cal nethod for nmaking the inorganic fine particles
having_a _particle diameter of 90nmto 300nm and ot her
hysdrgahiobipatitasiam apwidy gahhithesamel séimeont dibfedparticle
the dispersion |liquid of toner materials, these
diamgaeircof ithe patmiaiyepaatidleeof itk sendthbe inorganic fine
toner-base particles are placed in a m xer and

phirficds P8 ditmitNA PAGEAARL CsaPPe RIGHIYConm to 50nm,
particles can be externally added to the toher

materials, in,an ugous sol ytion apd/ or an al cohol

SR ohBRS” prftedRbln BRI oY iR Els b R, of pihese
i ke are placed to an aqueous solution in which toner )
psher dpergemic s azgaviadhee eparigclase foonme sarfhedoner is
When the inorganic fine particles or the like are

pydfapiidy pesl %t bgsmddwrgab¥c blyi Acadar hhdl asormypregerably
di spersed after using in conjunction with a small

Em%y%?gg%tg@@%% ﬁgé‘G§§ interfacial force so as to

easi |y wet . 'Afterward, the inorganic fine

particles can be heated,tq rgnove the solvent and can ..

t hen bésfi%e&yf’bc%lr e@’é’ﬂ%‘(ﬁhe % BRAKHNE ntpewaporgapic fine
the toner surface. The processes enabl e making the
pastiydes hdvimgparpadiiel diapetsedfofnmete d¥nwmuandcether
uniformy. In addition, by adding a surfactant when a

ieeFa il paeticleesaade tgPRISePatfichés aduffned in the
solution, It is possible to make the additives further

ﬂ&gﬁ?&fﬁgﬂ oﬁqhtf& toqnefor?é&rf%:&erials, these inorganic fine

particles or the like and the toner-base particles are placed in a
mixer and stirred. Besides, these inorganic and organic
particles can be externally added to the toner materials, in an
aqueous solution and/or an alcohol solution, for example,
inorganic fine particles or the like are placed to an aqueous
solution in which toner is dispersed, so as'to adhere to the toner
surface. When the inorganic fine particles or the like are
hydrophobized, these inorganic fine particles may be dispersed
after using in conjunction with a small amount of alcohol to
reduce interfacial force so as to easily get wet. Afterward, the
inorganic fine particles can be heated to remove the solvent and
can then be fixed to prevent them from moving away from the

toner surface. The processes enable making the inorganic fine
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uniformy. In this case, a surfactant which is

antipolar to the inorganic fine particles or toner is
woe@beran y used. - Addition of Charge- Contr ol PEF/JP2005/014709

according to Wet-Process - Wien the toner surface is

formed in a concave-convex shape, as descri be above,
phetictey dispersedacs trechoher weetiachatifoemland
carriers is reduced because concave portions cannot

make chitagditdbhh Byeagaint €4 SsuffLctaditnlyenchatgheg and
abilities of the toner itself, in particular, the

4 Qh1ighs Jlttaer %?ﬁﬁé‘i‘éeq{ YR LAt g%ggg{lgdﬁﬁuti@nt fie i§ Y¥dsible to

accord I'n resent I'nv

rge-contr I|n is further exter al | y adde

SRt neddakivene Wanber badePgE3ed cPB itRewHiofTa Surface
flller exists in the V|C|n|ty of the toner surface at
wnifordelysi tin tthis orgeensatauffactant rehsds isnantigradangto the
abllltles as descri bed above. This enabl es nmaking a

axyiialﬁﬁegx& i8ldshot BbhkalisGhaifeeably idedp property
ec

W|thout any reases in the anount of charge even

IS b ?“?%f’% o G Bfe Yo s Fﬁé"ﬁ% YEP Process -

perfornance Is preferred to ex al]ly add a

char ge chﬁﬂr@ll ¢ i ipedgamrt aéeowmf??a aquv)e/% PreRss convex
external addition. Thewet-process external addition is
gleapoy maddbyceniblel abostes pdresicogtatementfascofafdandetween the
particles of a charge-controlling agent exist in a

& Yardd Bhirgbrd Q8eFe PRSE PFE dd £ ToRca vieC p@irsiRAIS @A nnot
I'n an aqueous sol ution.

make contact with the carriers. Accordingly, charging abilities
of the toner itself, in particular, the initial-charge build-up rate
degrades.

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

It is preferred to externally add a charge-controlling

agent according to a wet-process external addition. The
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By externally adding agents according to a
wet - process, a charge-controlling agent can be

wariobor4oy gi ven to a surface of the toner accPeTiIFgOT@4709

t he present invention, and shortage of the anmount of
charge in the toner associated with decreases in _. ]
Wedoprarapsotxtamalcaddiiopers pénforored by porkinhdigpersing
the toner surface and carriers. As the
changats @ftfiakl pagiaand{ aach argobateslléagiaguct exist in a
surfactant can be used. The charge-controlling agent

: l: Py, @ 0..05%: g‘raél}t S;
gg{}ﬁie vlghs te‘sght1 }é ?rgggl) %Hstehe& %xgt’r%g%’% an p{rj%%f;{%géﬁ/@%a}}n an
be used ng%n amount 0. 1% by mass t o 0.3% by nass.
EUUABHES B UNE ani onic surfactants include al kyl
benzene sul phonates, orolefin sul phonates, and
phosphByi exestisaldy dimsg egeotstdneordingnica wet-process, a
surfactants include al kyl am ne salts, am no al coho

R4t ye a0ndrdHihgah ¥ AE, caip healinifofdly Veidendto a surface of
derivatives, amn salts cationic surfactants such as

[ ‘s e I [ S LARAL
o F880% fordi UL R ATER N BARORS 8 LfiBLfuge of the
di al kyl di yret hyl anmoni ym sal ts, . . .
AP ik RSy IParkon | O S ass 0okt dii Withn dapieases in
al kyl i soqui nolium salts, and benzet honium chl oride.In
fodivdaroy, ofoeomiarctshetweenntlse nwaicasye -partipnscod tine doner
derivatives, and pol yhydric al cohol derivatives; and
aupfieeand &wdiagé ants such as al ani ne,

dedecyl di (am noet hyl) gl ycine, di(octylam noethyl)
glyci N&s %@l %ﬁla'rgel\koqi%iﬂ}ﬂlgamwtyn&n anionic or cationic
surfactant can be used. The charge-controlling agent can be
used in an amount 0.05% by mass to 1% by mass relative to the
mass of the toner, and preferably can be used in an amount 0.1%
by mass to 0.3% by mass.

Examples of the anionic surfactants include alkyl benzene
sulphonates, a-olefin sulphonates, and phosphoric esters.

Examples of the cationic surfactants include alkylamine
salts, amino alcohol fatty acid derivatives, polyamine fatty acid
derivatives, amin salts cationic surfactants such as imidazoline;
quaternary ammonium salts cationic surfactants such as
alkyltrimethylammonium salts, dialkyldimethylammonh;m salts,

alkyldimethylbenzylammonium salts,” pyridinium salts,

alkylisoquinolium salts, and benzethonium chloride.
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bet ai ne may be used. The amount of use of these
surfactants is preferably 0.1% by mass to 10% by nass

W o00bloetoent i re anount of aqueous phase. - Fl uor€™&P2005/014709
Surfactant - In the present invention, by using a ‘
fluoride surfactant, it is possible to obtain
f avor dhl-#ddfffient rtanicmdr ganfectantmeueh as fptkyt iacid aamide
to charge-buil d-up property. Preferred exanpl es of

PRt ey rﬁ{ﬁ&tlgd}%?lmh gl cdhbll Ups QhkieOr @4 anfphoteric

ugroalkyl car I'i c acids each containing 2 t o 10
car,bon at ons nd netallic sal £ . - di [ .
sag{fw??o%soc?gﬁ@sm oRiber it At erlifeipbLtRI MElyeine,
3-[wfluoroal kyl, (carbon atons 6 to_11) oxy]-l-al kyl .
Jibosinmnons 1) 5 By aue; onde alkEGA Brd e thy Amonium
3-[arfluoroal kanoyl (carbon atons 6 to

Botaihethvlyabe najed. - propanesul fonate, fl uoroal kyl
(carbon atons 11 to 20) carboxylic acids and netallic

salts et?:?%{ilésmeeéf Lderapdkdde sarpodie %Cbﬂéfe(&aﬂboml.l%

at ons and netallic salts thereof,

erfl uoroal kyl. (carbon ons to 12) sul [ j
PR 5| Qb TRaEnap e S wBPNEt: ahadifbedfd fhase.
aci d di et hanol am de, N-propyl-N-(2-hydroxyethyl)
-pElfoxidieodur sttt onam de, perfl uoroal kyl (carbon
atons 6 t0l10) sul fonam de propyl trinethyl amoni um

sal t s,Jmpehé Ipisealtkilvdimaohpbyatsimg 6 fluoride surfactant, it
10) - N-et hyl sul fonyl glycine salts, and

i%ﬁgggﬁflfﬂeu% Al ih ELACRAN AL AR 6td @hbkeepB¥formance, in

sphoric esters.

particular, to charge-build-up property.

Preferred examples of anionic surfactants having a
fluoroalkyl group are fluoroalkyl carboxylic acids each
containing 2 to 10 carbon atoms, and metallic salts thereof,
disodium perfluorooctanesulfonyl glutaminate, sodium
3-[o-fluoroalkyl (carbon atoms 6 to 11) oxyl-1l-alkyl (carbon
atoms 3 to 4) sulfonate, sodium 3-[e-fluoroalkanoyl (carbon
atoms 6 to 8)-N-ethylamino]-1-propanesulfonate, fluoroalkyl
(carbon atoms 11 to 20) carboxylic acids and metallic salts
thereof, perfluoroalkyl carboxylic acids (carbon atoms 7 to 13),
and metallic salts thereof, perfluoroalkyl (carbon atoms 4 to 12)
sulfonic acids and metallic salts thereof, perﬂuorooctanésulfonic
acid diethanolamide, N-propyl-N- (2-hydroxyethyl)

perfluorooctanesulfonamide, perfluoroalkyl (carbon atoms 6 to
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Such fl uoroal kyl -contai ni ng anionic surfactants are

comercially avail abl e under the trade nanes of, for
wez@apls1o Surflon S-1H S-112, and S-113 ( manuPEr/IR20€A014709

by ASAHI GLASS CO., LTD.); Fluorad FO93, FOO5, FC- 98,

and FOL29 (manufactured by Sumtono 3M Ltd.); Unidyne

D9 | Osulfionafsdeo? @Erapyilact trrisde YyyIDAI KITND NDWSTR| ESalts,

LTD.); Megafac F-HO F-120, F-113, F-191, F-812, and

Illfeﬁ@&ow@ 1a€t 4F 166 byt Saisniqopen 10)kN&ethelsuddbayl glycine
nc.); EFTOP EF-102, 103, 104, 105, 112, 123A, 123B,

e e

Lt d) .. Exanpl es of fluoroal kyl-containing cationic
RhPFRBOLIG @SHEFS- use in the present invention include
aliphatic primary, secondary and tertiary am c acids

each hSuchg fludroalkslicphtgroure adnjshec csyufaciardsy are
amoni um sal ts such as perfl uoroal kyl (carbon atons 6

A r SHIFORFF B RN @RMdr tHBt f¥d dammiedno§afdis example,
benzal koni um salts, benzet honi um chloride, pyridinium

SRElPR PR ot S i Grattfllactupad by ASAHI GLASS
(fhos GPBLH | Biuerads B ack bred. byl Hop | @nds FOr120
CO.,LTD.); FLUORAD FC- 135 (nmanufactured by Sum tono 3M
(the nufathicydebPSS20aitamauBaEt itdd; by widydeN DS-101, and
| NDUSTRI ES, LTD.); Megafac F-150, and F-824
DPABbAC(H £ Pictieed PR3 DAIKIN INDUSTRIES, LTD.);
Megafac F-110, F-120, F-113, F-191, F-812, and F-833
(manufactured by Dainippon Ink & Chemicals, Inc.); EFTOP
EF-102, 103, 104, 105, 112, 123A, 123B, 306A, 501, 201, and 204
(manufactured by JEMCO Inc.); and FTERGENT F-100 and
F150 (manufactured by NEOS Co., Ltd).

Examples of fluoroalkyl-containing cationic surfactants
for use in the present invention include aliphatic primary,
secondary and tertiary amic acids each having a fluoroalkyl
group; aliphatic quaternary ammonium salts such as
perfluoroalkyl (carbon atoms 6 to 10)  sulfonamide
propyltrimethyl ammonium  salts; benzalkonium  salts,
benzethonium chloride, pyridinium salts, and imidazolil—1m salts.

Such fluoroalkyl-containing cationic surfactants are

commercially available, for example, under the trade names of
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Ink & Chem cals, Inc.); EFTOP EF- 132 (manufactured by
JEMCO I nc.); and FTERGENT F-300 (manufactured by NEOS
W@006/0140¢9 . 1 n the present invention, it is  PCT/JP2005/014709
particularly preferred t o use a cationic surfactant.
When inorganic fine particles having a hydroxyl grou
Ssirfloras SsiRilcdmsnuectwmed nbygahBAHI n IpéStﬁch L%@-x
be internally added t o the toner particles, the

FYEORXD 9Tea 3 (heuswdaeeeal hinesnaritoaloes 3Mi dbtd.);
are exposed on the toner surface and the charge

- cant r ol L ent_are i 0on- ng. t Sy

Ugaii&bt poéedﬂé;%oggch?gwﬁacﬁhl%g?h&ve DN TP OB TRIES,
obt ai ni ng hi gher charge-huil d-u ropert a.hi gh
LamuntMsgadnar §el50n e X &t @gnggﬁﬁt%eﬁq%y ﬂéﬂn%&’on
fluoride-containing quaternary ammoni um sal t

Ihkpr &seChetninalt helatdnm EXTOR milEr1@3 , (nmnufactured by
possible t o obtain a stable devel oper which has a

JERC0CARYE d4d t PE BN TOF-80% U aWefactiired by NEOS
environnent varies. R2 C3rF6r-10 r V-X- N- (CH2>S

- N( %ngS YQ Chem cal Formula (D Rl R4l the chem cal

Gy (1), X represents -SC@- or -CO-. Rl, R2, R3,

and R4 respectively represent hydrogen, ato

| ower 1al khie presgnbinyeptiepoip Waviddgicas pr¢fiegred to
to 10. Y represents | or Br, and r and s respectively
URPs et nisupfrgantf rom 1 to 20.

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

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

possible to obtain a stable developer which has a small change

in the amount of charge when an environment varies.

R2
J
Ca:Fera0 -@‘ X—- N—(CH2)s ——N®—— R3-Y © Chemical Formula (1)
|
R s
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- Fluoride -Density on Toner Surface - Wen a fluoride
-contai ning conpound is used as a charge-controlling

wag@ail4othe density of fluoride on the toner sPCT/aR2005/014709

can be detected according to the XPS nethod. The toner
surface is preferably subjected to a surface treatnent

so t haintihe chamdisal dormuler (lde JareprdeentedSQonrr hlO—.
fl uoride-contai ning conpound is 2.0 atonmic%to 15

Rt OR2C B3, e Rhee sied it €l oprederf hydeokbunoaiode, at om
on the toner surface according to the XPS nethod is

io%?%-éa?_ﬁgkg}rguﬁt 8%9%1 f}g&tpogkﬁ%ﬂgga%%?ﬁaw‘mtshf to 10. Y

|n|h ge prope n charge property

with the | apse of tine are likely.to,occur, whjich .
ERRAASPSSL BBIBh Bl Tha BAcK gF RS TRLE T oBT AERE AR dnte e
nunmber of black points on an i nage and toner

fomtleto 29. or the |ike, because satisfactory charge

ef fects cannot be obtained. Wen the detected anount

o1 tibeidd-Dunsieyad® Mone r®uefddpan 15 atonic% it is
not preferable, because imge-density troubles caused

by hig : nd_f | XL I
of a aoy BB GhrHtoR Ay R A48 I OUR £,
o the XPS nefhod can be_perforned nner

LN, the sanme
ehargpicogtroHangAgant, dhe depgthy; of 21%165&1? dhggtoner
exi sting on the toner surface which are Lnternall¥
salrifxdei can e tobectephatcatddng 8 theaXBSethdthodhie The
present invention is preferably used in an organoso
£+ JURRL dODs plefORiRys @hjeteanesal s1ifasel treaindedit so
that the content of fluoride atom derived from the
fluoride-containing compound is 2.0 atomic% to 15 atomic%.

When the detected amount of the fluoride atom on the
toner surface according to the XPS method is less than 2.0
atomic%, not only decreases in the initial-charge property but
also in charge property with the lapse of time are likely to occur,
which develops problems with background smear or numerous
number of black points on an image and toner scattering, or the
like, because satisfactory charge effects cannot be obtained.
When the detected amount of the fluoride atom is more than 15
atomic%, it is not preferable, because image-density troubles

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

developer will occur.
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exanpl e, there is a process in which a dispersion
liquid of silica hydrogel synthesized by a wet process

waawh/0a®1a hydr ot hermal synthesi s nmet hod, and BCEH@P200#114709

process, is hydrophobized using a surface treatnent
agent to replace the water by an organi c solvent, such
as, a Mhehpleasurgim&et aceprdig 4n tdichXPSaeethed cEyrbe
the specific production nethod of the organosol, for

FE0BRd fn ThlehosmAeHitdn e aisnt bR 6f MRe HAoLERAdL can
be suitably used. By addi ng an organosol obtained

accordi ng. t he. Ve - 0 [
SREP R ding maldi ORS STERE Ssd g oy SFREe Hhliare
dispersed in the ojl phase of .the toner in a state of
lﬁit@ﬁnaflé’péfiépérﬂnsfgﬁiqointef.PartAG Sage Circularity of

Toner - The average circularity of the toner is

nmeasur Bilivaivgp diihlthe paesént enventimimpyeéerably used in
(FPI A- 2000; manufactured by Sysnex Corp.). To a given

¥R D18hn o8P b i dPRTbnOf PRbBEav lafh baRHH6s6PbE@ilica, for
matters prelimnarily renoved is placed, 0.1m to

0. 5m ,of surfactant is. as a . di [ -1:
Srmpid BT it 3 BR8ke of 1B SUEHIFR B BeAREER 1N RPB T bilica
further added. The suspension liquid_in which th
hydrrgel; syuthesizeddo s wakpregess 1wk adi %&@f%ﬁ%ﬁlermal
process for about 1 minute to 3 mnutes using an
shitlesdpimethesgeanidg sylpgelap vece sndsthned coplenizest nemg
of the dispersion liquidis set to 3,000 nunber of

- RSurfite :tﬁeé&ﬁnggq ASERE Lo Fepsée tHle wA¥ek MBNakhOorganic

nmeasure

solvent, such as, a methyl ethyl ketone, and an ethyl acetate.

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

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

- Average Circularity of Toner -

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

0.5ml of a surfactant is added as a dispersing agent, and about
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shape and distribution of the toner. The toner of the
present invention has an average circularity of 0.95,

wo b@sshape of the projected toner is close t oPEI/JP2005/014709
circle, the average circularity is preferably 0.94 to
0.98. As a result, the toner excels in dot

oL epr oeludtiyi 6f sanchrapdbl ef abtener nip durither added. The
transferring rate. When the average circularity is

séx%?)%ntsti'@ﬂ Qi@dia t ha twheEhhatheé RapisRheid cdispbegal was
ot reproductivity of the toner degrades, and since

t he nunper of coentact. points between | atent -
S&"E’P?F)%errﬁja 3 SABYELHR c?%?celsﬁc\lﬁgs& 3 hggeﬂiclgﬁ%%t o 3
t he phot oconductor _increases, resulting in |ower
mimwedfser nsing r anegiltraspynig, alsﬁ?éfsi’éﬁeraﬂﬁart“ﬁ'élspr 88¢h the
i nvention preferably has a vol une nean di aneter (Dv)

5 cohc3n@imtion 8fGhe dispersiani Hqudd/ Bnketftoa3yddGneumder of
di anmeter (Dv) to a nunber average dianmeter (Dn) is

p%rsglt&qf a:;%l ¥101086 hanibéP o PPEsTIIE DT BHeP! do InBAshee the

ormng a toner having such a particle

i anet er, an arf.icle.djaneter distribution, it is
Sg’@é’ﬁ prd a’r’é;lrﬁh%hpgn‘éf gbﬁ?@l@rr n any of
heat - resi st ant - st or a%g properties, |lowtenperature
i mage-Fhai honer opér thes, prere ot inyerideny hast @y ¢ jverage
and particularly when used in a full-color copier,

cﬁ%@&ldﬁg}é ofl 095, WP ehiaipes o€ ahebprojeicaedetbrier am close to a
I mage. nerally, it is said that the smaller a toner

10 (ﬁ?%]%}i_,(r:t!elgeo:aﬁﬁr‘g%%aggcﬁlﬁgiﬁmié‘%réﬂlftU.@M”E@Q).@S. As a
result, the toner excels in dot reproductivity and enables
obtaining a high transferring rate. When the average
circularity is less than 0.94, the toner has a non-spherical shape,
dot reproductivity of the toner degrades, and since the number

15 of contact points between a latent image carrier and a
photoconductor increase, adherence with the photoconductor
increases, resulting in lower transferring rates.

- Dv/Dn -
The toner of the present invention preferably has a

20 volume mean diameter (Dv) of 3.0pm to 8.0pm and a ratio
(Dv/Dn) of a volume mean diameter (Dv) to a number average
diameter (Dp) is preferably 1.01 to 1.40, and more preferably

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

diameter and particle diameter distribution, it is possible that
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hi gh-quality inmge, however, at the sanme tinme, it is

di sadvantageous in terns of a transferring rate and
web@anabidity. Wien a vol une nean di aneter i s BORIP2005/014709

than the mni mum di aneter of the present invention,

and when used as a two-conponent devel oper, the toner
thesasner tdseedar fncenyf ofadrettrresiatanérsdorage poagerties,

hours of stirring in an i mage devel opi ng appar at us,

1864 td b pBHsR S rE harigh £8e Fpkirid | eprobetbRsagnAid ¢ hot-offset
carriers |l owered, and when used as a one-conponent

devel.oper, tqgner-filning to devel opi_ng_rgl4 d .
TS iV ds1 BACORES P Taner VHRIER Sed Pl B LU ogBP Ceopier,
maki ng a toner have a thin |layer, are liable to occur.
egeellentoghnss PrAReTtacs 688 bo GihtrdnAdam aralfRegr-is
greater than the maxi num di aneter of the present

5  inventGenerallyj $t harsdd thaobifte mnaalegha reswirupasticle is,
and high-quality inmage, and it is often the case that

n rt, 'g‘g@{ r:ha i §s whan i
tlil%jle%l out ﬁ%vngde ng %e}llflo?)%ggy?%%a gevel opétﬁ?@l\?{%tégn and
DviDn is.nmore than 1.40, it is_pot, preferable aus .
}Higé‘t'ﬂi“‘é’i’cqyon ijagh aROWRYSr cRbrgb'% s %Ef%lgdeﬁl%%’ it s
resul tingin degraded resol utions. The average particle,
ddisadvaartagegushia permpcofea dirpasiesringtete a6k c]a?%rb%l@ﬁlty
can be neasured using Coulter Counter TA-I1, and

Woidd &f Wlhinh 61 @edan hlikkn eenufiacsnradlie byt hBac kihen minimum
Coul ter, Inc. The neasurenment was perfornmed as

10 ({81%{1%??\%}]38 }?%in%fe%rﬁjr&gﬁ%@énﬁﬁn?l efdd olwhéf used as a
two-component developer, the toner fuses on the surface of
magnetic carriers in a long hours of stirring in an 1image
developing apparatus, and it makes charging abilities of the
magnetic carriers lowered, and when used as a one-component

15 developer, toner-filming to a developing roller and toner fusion
onto a member, such as, a blade, for making a toner have a thin
layer, are liable to occur.

On the other, when a toner volume mean diameter 1is
greater than the maximum diameter of the present invention, it

20 is harder to obtain a high-resolution and high-quality image,
and it is often the case that toner particle diameter largely
varies when toner inflow/outflow being performed in a developer.

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

because distribution of an amount of charge is broader, resulting
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surfactant, preferably al kyl benzene sul phonate, was
added as a disperser. Here, the electrolytic solution

WO go0bloetoone t hat approx. 1% of NaC aqueous soPCIL/JR2005/E4709

prepared with primary sodi um chl oride using | SOTON
R-11 (manufactured by Coulter Scientific Japan Co.,
ihtdegraded trbeohrienss sol ution, 2ng to 20ng of a
sanpl e for measurenent was added and suspended in the

el ect gl yt 5‘%9?9%&“ iRt ARd dienet&ct ARyt sphuticda size
was then subjected to a dispersion process using a

u ic distrib f ' .
GrRbEEIOR 4 fe bRtk Fhandic TEpRb Sl Ceifrer Ogpnter
| OOmm was used, and the vol ynme and the nunbeé of
Tddeamd CondierpMultapizeri fbotle mamstfachired hysheekman

on a channel basis to thereby cal cul ate the vol une

bt bThi 90 dNbetheasupberemti stas purfamed ashéollowsr. To
The follow ng 13 channels were used in the

@%@ﬁ%&%@% 418 c2r 1A %02281B1,0031hiMd 5ml of a

mm 4. 00mmto0°5.04nm 5. 04nmto 6.35mm

6.35nMmto 8.0 8. to 10.08 10, 08nmp .t O

S TROTRL 1D AY 1Y HOTe DrenacE IR hoBs P oowAs"3d dsd a5 @
to 25.40mm 25.40mm to 32. 00mm and 32.00to 40.30mm
dispadsét.i obfenchdheoptactoplsttne spdusion 15 ﬁgén?]il%ﬁ saPProx.
noderate concaves and convexes on the surface. As

BNb Quediakgueous sdheidsalsl prepaped watlerpriavaryg sodium
| ow adherence between the toner and a | atent inmage

cgg%rﬁi(f% ugszil%% %%q% g]glcgm%%\ﬁﬁ%rﬂui'ga BP TS uRek S Glasific
Japan Co., Ltd.). To the aqueous solution, 2mg to 20mg of a
sample for measurement was added and suspended in the
electrolytic solution, and the electrolytic solution was then
subjected to a dispersion process using a supersonic distributor
for one minute to three minutes. In the measurement
apparatus, an aperture of 100pm was used, and the volume and
the number of pieces of toner particles in the sample were
measured on a channel basis to thereby calculate the volume
distribution and the number distribution of the toner.

The following 13 channels were used in the measurements.
2.00pm to 2.52pm; 2.52pm to 3.17pum; 3.17num to 4.00pm; 4.00pm
to 5.04pm; 5.0411111 to 6.35pm; 6.35pm to 8.00pm; 8.6011111 to

10.08pm; 10.08pm to 12.70pm; 12.70 to 16.00pm; 16.00pm to

20.20pm; 20.20pm to 25.40pm; 25.40pm to 32.00pm; and 32.00
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transferring rate, however, at the sanme tinme such a
toner caused problenms with occurrences of transferring

wale@b/osddo degr adat i on of cl eanability. Accor di Pgi/yR2003/014709

is preferred that the surface of a toner is not

snoot hly fornmed and has concaves and convexes so as to
¥ dPedyncont act a latent image carrier. FIG 1 is an
el ectron photom crograph showi ng an exanple of a shape

of t held oadditiort, hahey eEatdr | 6 ethé OpredBAt COAtdehkivh has
of concaves and convexes forned on the surface of the

hﬁi’lferra%‘écé’(fdijéb.f{/\%ast %f@”?g?ﬁf%?gﬁtoﬁ Wg;%”%h??acﬁ%? : 8 mentioned

represente conditiron t € Vval ue

of the A/S ratio he 15%t 40% i s, preferable. Th
RBAUP+ | dn SPRGTEANE SHARe 1 1R oBANERE pi O oftderence
in a value of 15% or |ess and area-contact in a val ue
bétwoeondrhd éeser wndla latemtcindigei carriberog a lownbdheafence
conti nuous poi nt-contact points continue into a

Hetwkehi BRe fPR6F fhapdicles tdic @ddickichn caidldiftblleBah high
in at | east one contact surface portion of the contact

%ra%e?f%r}ﬁ?gfsé hﬁow'{reé'r %ft %}{é/eﬁ/ﬁﬁgef%{;#]ei Ve E)(En dafsed

ass p ate, arafio ong axi s 0 a

m nor axis. M of the contact surface portion satjsfies .
prebleana ¥ ikh orcprragees of trpasfortiss dyisgyand degradation
schematically showing a long axis L and a mnor axis M
of cldenshrlitgre Aocvatingdyedt iTperefennes thtithe surface of a
calculated froma long axis L and a minor axis Mof a

B3 2EE LANEASotRAF! fiin B8 REThd HRoNnRASE saRf dac@h PSes so
pl ane pl ate.

as to properly contact a latent image carrier. FIG. 1 is an
electron photomicrograph showing an example of a shape of the
toner of the present invention.

The condition of concaves and convexes formed on the
surface of the toner according to the present invention can be
represented by a A/S ratio. A condition that the value of the
A/S ratio be 15% to 40% is preferable. The condition indicates
a condition between point-contact in a value of 15% or less and
area-contact in a value of 40% or less, which i1s a condition
where a number of continuous point-contact points continue into
a quasi-line.

Speciﬁcally, the condition implies that in at least one

contact surface portion of the contact areas between the toner of

the present invention and a glass plane plate, a ratio (L/M) of a
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FIGs. 3A, 3B, and 3C are views schenatically show ng
different ways each differently shaped toner particle

whameoontact with a gl ass plane plate. In the RCBIER005014709

contact surface portions of the toner placed on a

gl ass plane plate were blacked out. FIG 3A shows a
166Bshais iTalfoy asphiio€ alxisoMr opahid coathatiswyriacehapetion
with little concaves and convexes formed on the

caves s
ségﬁjg%gt%l%iatfo b (LM Stsate where the contact

ortion of the toner has contact with a glass

pl ane_plate .in nearly dot-cantact condition. F .
shovvsﬁﬁ -oie“rS %Wm|s§g1em%8afl% ﬁﬁ"?"ﬁ&ér.g%"tn (.g c%us?% and
undet ermi ned shape obtai ned by a kneading,_and g indi" )
amethod:. aXie Moa€rthsasuiréhee vantactaremt a@‘?lewvti U Bt is
gl ass plane plate. Wien a toner particle is in a

086l dtle@n f£dAS8 Ionglaixieont agd w tdinarghais M\l aha surface
plate, as shown in FIG 3A the contact area between

c%%&a%ﬁ&%&t%@&%t% Cthé ggh@gtafﬂ@ d gfagsopfanaspm@_! .

nple, en the er contacting the toner is a

| at ent_i mage carcjer ar i nter.medi ate trapsfeyri .
menbef 1Gs-hdgh 8 néflgr ﬁatﬂga’FeatVe‘e@'aﬁﬂ S&z‘e(%? i Zié’ Showing
because thetoner has excellent rel easing properties.
differeart, way stdrecls dnfferemtly shapedhtorer @agéiclechas gentact
toner and the partner nenber is small, which nmay cause

wianaf grarsisnﬂlm 1aps. dear eldatdiowspfcoaltaabahinfaty portions
When starting a fixing step, a not-fixed toner may

i PaPe HTCA B LR Elan Bl SR Y QE o3t
not-fixed toner on a . . .

FIG. 3A shows a substantially spherical toner particle
having a shape with little concaves and convexes formed on the
surface. Thus, it is in a state where the contact surface portion
of the toner has contact with a glass plane plate in nearly
dot-contact condition.

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

toner is a latent image carrier or an intermediate transferring

member, a high transferring rate can be obtained because the
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transferring paper and a fixing nmenber is in an
i nsufficient condition. When a toner has area-contact

wowaok/oatogd ass pl ane plate, as shown in FIG 3QCT/he2005/014709

contact area between the toner and the partner nenber

is |large. For exanple when the partner nenber is a
tementhdsrageeanti xaleasing asudnerties.a Foweeeer, at the same
transferring rate, because the rel easing properties of

thnef oherallhetbBct PeiRted Bl €ShéT &Indtheppaitn¥hihémber
transferring dust and scattered toner may be easily

%%ﬁﬁ‘&ﬂ WhiR n‘iéfa&lﬁ‘&e %Qﬂ@feﬁ% uaﬁsé“t{tgt ecger&?attﬁon of

e tonér tothe atent 1 g carr

of her ordln t.0 the toner of the rese

fﬁ?e‘tﬂ tFY as gﬁ tipece BEing idepod: et inre toner may
bet ween the toner and a glass plane plate is in

pelson |5 tearsferamg eandin iaord Whes enay reaviser anfimage defect,
conti nuous point-contact points continue into a line,

be€auS&cChtik®NtdoHIALS PPetWweBANt 8Bt PRALIMIBxd POKJHde @dn a
line, and the toner is in a state where at | east one

B SR ALE A IBLE SIMHNS. ESLAUhRR RS YR BE L8O sticient

axl's M nor axi $

V% t.he contact between a toner and a latent inmage
a}féPnrs in line-contact condition so that at |east

one contact surface portion thereof satisfies a

rel ati YWoheh 4 [toMer>has arbéaglontnabswerh ianglaas eploare Ipdate,

obt ai ned, because the adherence between the toner and

as|HAPh iRIE . CHCT kBE donthRt H2SbetRBenale tBRLONEA the
shows proper releasing properties to a

partner member is large. For example, when the partner
member is a latent image carrier, it results in a lowered
transferring rate, because the releasing properties of the toner
to the latent image carrier are poor, while transferring dust and
scattered toner may be easily cleaned with a cleaning blade,
because adherence of the toner to the latent image carrier is
large.

On the other hand, according to the toner of the present
invention, as shown in FIG. 3B, the contact area between the
toner and a glass plane plate is in quasi-line-contact condition
where a number of continuous point-contact points continue into
a line, i.e. such continuous point-contact peints look like a line,

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

satisfying a relation between the long axis L and the minor axis
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| atent inmage carrier. Besides, it is possible to
prevent transferring dust and inprove cleanability,

waRmwem14009 | i ng of the toner can be restrai ned POT/aP2005/014709

| atent image carrier, and proper contact anong toner
particles can be obtained. Wth an internediate
M arfisfleM) ng 3neshacluded s VWbssi bhe d¢drdtactheetweaen mdoner

proper releasing properties and shows a high secondary

aAhansflatéhbdmaEe candidqy &y entlinkr @isfarir dotedidich sui that at
a noderate adherence. In addition, in a fixing step,

1 %‘EeBnSOE‘S &ctcgﬁggz%éeorbo%ﬁh & Hpklo @gsa{EEB%"s éuﬁha%?on of

Fixi ng ro reventing an rra e defe

sed hy t roII| .and |t S btaln
@ﬁﬂ R duddt i lg ?r%fgﬁ’é’g}hg FAGufiadh E edﬁnﬁ%%use the
aggregat ed, because toner particles having an average
adhenéncetbetmfeem 9behmrempanden latiemt encese eachiest isenot so
Shape Factor: SF-1, SF-2 A toner according to the

Qif t ain@Y /Mo QBn@&eéﬁbﬁm ?ﬂ@%rarét@é@nfga @pedbids to a
1 to 140, and a shape ctor -2 of 120 to 160.

4A and 4B ar.e sch 4G Vi
faets%l&cﬁreargﬁsh%%fﬁara SR Bheds, nossipla pg, prevent
the shape factors of SF-1 and,  SF-2 FIG. 4A is a.view
txamsferuing A sl antd inpgere slewpabkilly, smeorrelling pf the

a viewfor illustrating the shape factor SF-2. The
shape daacthr sreSEraimadl o3F-2 latent epnaegentcacriby, tahel proper
foll owm ng equations (I) and (2):
contact among toner particles can be obtained. With an
intermediate transferring member, it is possible that the toner
has proper releasing properties and shows a high secondary
transferring rate and prevents transferring dust with a
moderate adherence. In addition, in a fixing step, proper
contact condition with a fixing member such as a fixing roller
enables preventing any image defects caused by toner rolling,
and it is possible to obtain a high-quality fixed image in which a
toner densely aggregated, because toner particles having an
average circularity of 0.95 have proper adherences each other.
- Shape Factor: SF-1, SF-2 -

A toner according to the present invention preferably has
a shape factqr SF-1 of 110 to 140, and a shape factor SF-.2 of 120
to 160.

FIGs. 4A and 4B are schematic views respectively
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SF-1 = {( MXLNG 2/ AREA} x (100 p/4) ...Equation (I)
SF-2 = ((PEElI) 2/AREA} x (100 4p) ...Equation (2) Wen

wo b@owadone of SF-1 is 100, the shape of toner PGI/aP2005/014709

perfect sphere, and with increases in the val ue of

SF-1, toner is formed in an indefinite shape. Wen the
sldwengfa Shadd ofidMhert berniHustrate abecaepanthatomvexf SF-1
fornmed on a toner surface, and with increases in the

YREUSFOD. SR, CONGRVE- ¢RRY ePorS IRRREr AR BRECIRLPE! Factor
prom nent. Here, the shape factor SF-I is a val ue

SRR 5 Mo 0N P RE R E S s R R e R Eflape factor

using an el ectron mcroscope (for exanple, FE-SEM (S
8B0%. nanufactured by H TACH Ltd., and the like,
hereafter, the sanme applies) were sanpl ed randony.

The i mBhe shapenfidtons VBE-1 rindBE2 dreorapresented by the
i mage- anal yze (for exanple, nexus NEW CUBE ver. 2.5

W edio% - Ltd.), and Luzexl|I
WC&P@TF%}%&S% he |Ii ke, hereinafter, the
same | jes i i Nt e apal yzed t . o
t hor ey fobtat xR ATH RS G008/ P Eiuasfoan )
). The shape factor SF-2 is a val ue obtained by th
ol | OV BeD by GUBBRIS 2/ ARELA) rd@eds) .o Bisaratpanti?dl oo
magni fi ed 3,500 diameters using an el ectron nicroscope
ver e s dhanddriey of THE-1 nisgd 00nf iierash aope vaEfS toner is a

introduced to an inage-anal yzer via an interface and
gggfae%éi%gsgui%g,h&ﬁabeéiﬂptiﬁwe@sé@am%@c%martgf 5F-1N%oner is
formed in an indefinite shape. When the value of SF-2 is 100,
there is no concave and convex formed on a toner surface, and
with increases in the value of SF-2, concave-convex shapes are
increasingly prominent.

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

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

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

wo b@eoontact surface portions between toner parPCT/aP2065/014709

each other, or between toner particles and a | atent

i mage carrier have point-contact. Thus, the absorption
force HdtevebapeofsatopHFiZliesn valweabéninedds thadgollowing
hi gher fluidity and weak absorption force between the

preessel t NEiftpt @hiassRIEf CRINd e patibldemagnified 3,500
transferring rate, and excell ent d%t-reproduct|V|ty.

. 4] e pe. - ors F- S

Biab Rt n LIS ARR0RAE G MershofilShendomiy.
cause a ¢l aning:nargin_leﬂgi iqgreasesd causi&g no )

thlf B e iR P e abiogh i w 1éreticed JoppBdire R BB A RRBHSY via

of Toner > Exanples of the toner according to the

pme setdrfang emd emalyzeddto therebgohgmépan edilimg as¢orgling to

the follow ng constitutional materials. - Mdified

RakYesh£tion (@e toner of the present invention
conprises a nodified polyester (i) as a binder resin.

pol yes tERRGHET B iR dt B LE HAEE Zafe elos to 100

bond may reside_in a, polyester resin, and different
heotpasEnshanee it osliosAeto | atBeriess srBeEe, rtzlé?i gontact

t hrough coval ent bond, ionic bond or the Iike.

Sperdafe qalrtion e bartplessn abnkelrep avidcidcdaphl ytls¢ror between

i nclude the one that functional groups such as

g?%ﬁ%gﬁﬁ&ﬁcﬂéﬁﬁdv‘ﬁ‘i Lhten?athalg® €arPRYY HdvéGdint-contact.
Thus, the absorption force between toner particles is weaken,
resulting in higher fluidity and weak absorption force between
the toner and the latent image carrier, a higher transferring
rate, and excellent dot-reproductivity. At the same time, the
shape factors of SF-1 and SF2 are preferred to be some degree of .
greater values, because a cleaning-margin level increases,
causing no troubles such as cleaning defects.
< Production Method of Toner >

Examples of the toner according to the present invention
include the ones prepared by using the following constitutional
materials.
- Modified Pplyester -

The toner of the present invention comprises a modified

polyester (i) as a binder resin. A modified polyester (i)
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and hydrogen groups are introduced to a polyester end

and further reacted to an active hydrogen-containi ng
weoepoud t o nodi fy the polyester end. It is pPel/arab/ons709

a urea-nodi fied polyester which is obtained by a

reacti on between a pol yester prepolynmer havin
ih ddeytenah esstgte udsa gilyasteesn ﬁa’uﬂplaa@oa;\ﬂO-'th%i group other
pol yester prepol ymer having i socyanate groups include

tR9Y B8t EF HRPOGhuFRESsMY 6R arfobBRlsteensesisgtand different
pol yesters of pol yval ent al cohols and pol yval ent

car boxylic acids_ and d. [
TREW A IBQPP\%ltﬁy%Ir‘%gceoﬁgzlgglg%%sl%)ré)ewL??’? %grgée?é:z&tg {e]?j %}broél gh
polxvalent i socyanate _conp unﬂg'Exa | es.. of . .the actiye

chyelontbapbuinnishbandeer ffer Hkepol YrepHicallye examples of

hydroxyl groups such as al coholic hydroxyl groups_and

thlae nod d ifidd dp ebyyister oirpd ndenithe gneupbatcfumebiphal groups

groups, and nercapto groups. Anpbng these groups,

s@cﬁoggligﬁ)fcp)ig&@éyér(ﬂiﬁé‘%ﬁﬂ? rBhef abaBhfhoylic acid groups
iffe

ur ea- no polyester is forned in the foll ow ng

mapner ., Exanpl es of the polyval en coh u

| GURBPEaRCRFoURPcane) SRoi & B by ol RS B8R and
pol yval ent al cohols, and a_dival ent al cohal al one or
fuirkher ecasitedi Vol ant aafiveh fvdrpgen soB ki ngrsgmPernd to
trivalent or nore polyval ent al cohols are preferable.
HEydR ehofpéhesdevabadt all¢obo! préfecdabdy @l kyteatenodified
gl ycol s such as ethylene glycol, 1, 2-propylene

I%{lﬁggg%%évgfé}gﬁ%spéﬁgﬁlﬁ WPla rbadidWipaii@én angollyester
prepolymer having isocyanate groups and amines. Examples of
the polyester prepolymer having isocyanate groups include
polyester prepolymers which are polycondensation polyesters of
polyvalent alcohols and polyvalent carboxylic acids and
produced by which polyesters having active hydrogen groups are
further reacted to a polyvalent isocyanate compound. Examples
of the active hydrogen groups obtained by the polyesters are
hydroxyl groups such as alcoholic hydroxyl groups and phenolic
hydroxyl groups, amino groups, carboxyl groups, and mercapto
groups. Among these groups, alcoholic hydroxyl groups are
preferable.

A urea-modified polyester is formed in the following

manner.

Examples of the polyvalent alcohol compounds include
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et her glycols such as diethylene glycols, triethylene

gl ycol s, dipropyl ene glycols, polyethylene glycols,
w@odogpropy| ene gl ycol s, and pol yt etranet hyl eneP€r/me005/014709

glycols; alicyclic diols such as 1, 4-cycl ohexane

di met hanol, and hydrogenated bi sphenol A, bisphenols

&vaheas dicshbtanahd Arivabpahieoslmbre gulyviadphtmdeokpls, and

al kyl ene oxi de adducts of the above-noted alicyclic

agidibﬁléﬂﬁ h188n6t *»lbﬁeeopﬁﬁ&%re%r 0PMi9a¢e AKixd86hoBNGvith a

ene oxi des, an al kyl ene oxi de adducts of the

aboye- not ed bIS noI ch_as ethyle es

FROLYI SRR ot TRATBAL y PEndR 03T AROI WA« Hsoboks e 27
nentloned alkylene g%ycols havi ng car bon ato %
e fandbl¢ ky Farampke ¢ @ fabkr iy aden wécehgbﬁéﬁsf‘gd%rael ylene

preferable. A kylene oxide adducts of bisphenols and
sfewbigatsuens g tdibsdeadduslycolt hlal RypeopylHnecokiycol, 1,
each having carbon atons 2 to 12 are particularly

P aerfo é@ghg Eg%g‘gllesll Bfu]t‘élgglu ' Q{ﬁhei‘t G%eﬁyhﬁdlol, alkfvlene

pol yal |phat|c al coho
trlval o octaval ent or. nore

etheset |cgﬁ e?“‘éheast 19[1'613}{,]3%% E%,agcrgetyl{:y e nd® 'glycols,

pentaerythritol, and sorbitol; and trlvalent or nore
dipernpydesechlyamlsr pophetturlems ghyesls, ndverapylene glycols,
andcresol novol ac; and al kyl ene oxi de adducts of the

éﬁdvﬁb%wéml@ﬁby@ﬂ%@|gﬂyc&b@in@he§chﬁ: dteds such as 1,
pol yval'ent carboxylic acid include dival ent carboxylic

Cclygzsoﬁng hrlvair%?%hgﬁoimr%n |y nl%'égoxméﬁhenol A;

f diva carboxy i C aC| one or
m xtures of dj
by hanels sucilv eblsp%%%?l% Cbl eno ]tf‘h ds%?sphenol S;

alkylene oxide adducts of the above-noted alicyclic diols such as
ethylene oxides, propylene oxides, and butylene oxides; and
alkylene oxide adducts of the above-noted bisphenols such as
ethylene oxides, propylene oxides, and butylene oxides. Among
the above mentioned, alkylene glycols having carbon atoms 2 to
12 and alkylene oxide adducts of the bisphenols are preferable.
Alkylene oxide adducts of bisphenols and combinations of these
adduct with alkylene glycols each having carbon atoms 2 to 12
are particularly preferable. Examples of the trivalent or more
polyvalent alcohols include polyaliphatic alcohols of trivalent to
octavalent or more such as glycerine, trimethylol ethane,
trimethylol propane, pentaerythritol, and sorbitol; and trivalent

or more phenols such as trisphenol PA, phenol novolac, and
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trivalent or nore polyval ent carboxylic acids are
preferable. Exanples of the divalent carboxylic acid

Wo pabd®1al kyl ene di carboxylic acids such as sBCTIFN0ES/014709
aci ds, adipic acids, and sebacic acids; al kenyl en
di carboxylic acids such as maleic acid, and fumaric
caekdl ruwuialc canlil catlopbeylel oxade dsdduchs asf pheharivalent or
acids, isophthalic acids, terephthalic acids, and

Iﬁap%gﬁgkﬁﬁgngﬂgﬁfboxy|iC aci ds. Anong these dival ent

car c acids, al kenylen dicarboxylic acids having

carbon,ato 4 to. 20, and grommatic dicar [ [
h?vi na?"&%ﬁngaﬁsat%ﬁm%éet é)oggvgi ngr efe 32‘%?@ E)%g?r&pl ggdude
of the trivalent or nore polyval ent carboxylic acid
dinaledt sashaxylicpagidsl amnd ciFbmdpnitc oo BOTRa B Hyvalent
carbon atoms 9 to 20 such as trinellitic acid, and

5 darhboxslid t heidgi dandt 4 sdivakchit haarboxyline gudyvalosre or
carboxylic acids, acid anhydrides of the above-noted

ﬁ?&%&’ﬁ%se%tf A PR ic%rpskgiﬁc%ci&wiﬁi ky| s @SIEr $mPWEt of
as nethy

| esters, ethyl eSters, and isopropyl esters

ma e used t o react t ol yval ent. al cohol s.. A r ate
t&F‘)’/%Pedlﬂ Wal%‘ﬁf‘eaipé’&ﬁ‘é’flf) éXiﬁg’P i’rcen%fc1 rﬁg)?qur%tféi)able.
acid, defined as an equivalent ratio [OH /] of . a
RyampdeisgrefupthoHdivalent ceanosyligr ggpd] dej @lkylene
typically 2/1t o 1/1, preferably 1.5/1 to 1/1, and
dRAebBRGIRS aldidsl sch tas 1s@edihic Barinph esadipichacids, and
pol yval ent isocyanate conpounds include aliphatic

10 %Gdé/c\igl g&gsg?é)ﬁ%e%tﬁﬁgféﬁ% A EHAAB YR s maleic acid,

i'1'socyan I I'socyanate, and 2,

fg)é&;, élg%gagcgg?g%ggﬁf rg.g%%ﬁcg%fleliigygéiid% such as phthalic
acids, isophthalic acids, terephthalic acids, and naphthalene
dicarboxylic acids. Among these divalent carboxylic acids,
alkenylen dicarboxylic acids having carbon atoms 4 to 20 and

15 aromatic dicarboxylic acids having carbon atoms 8 to 20 are
preferable. Examples of the trivalent or more polyvalent
carboxylic acid include aromatic polyvalent carboxylic acids
having carbon atoms 9 to 20 such as trimellitic acid, and
pyromellitic acid. It is noted that for the polyvalent carboxylic

20 acids, acid anhydrides of the abové-noted polyvalent carboxylic
acids or lower alkyl esters such as methyl esters, ethyl esters,

and isopropy‘l esters may be used to react to polyvalent élcohols.

A ratio of a polyvalent alcohol to a polyvalent carboxylic

acid, defined as an equivalent ratio [OH]/[COOH] of a hydroxyl
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di i socyanate, and cycl ohexyl nethane diisocyanate,

aromati c diisocyanates such as tolylene diisocyanate,
war@ediphenyl net hane dii socyanate; aromatic al P@haR20e5/014709

di i socyanates such as a, a, a, a' -tetranethyl

xylyl ene diisocyanate; isocyanate; conpounds in which

g 04¢] not & dcapd osidogyaumpt 30O T] biodkedcallyh2/1 to 1/1,

phenol derivatives, oxinmes, caprolactans, and the

| ve: d
bidBraplyl 1c8/DLoAY b aa(pfndf@o P £y CEPOURAB. 02/1.

ratio O val ent |socyanate COﬁpOUﬂd

i(j:glcggﬁg @Ege Jrval erlyg getnp]@a %@ é%srﬁwngfs 1£clude

pol yester having a hydroxyl group, is typically 5/1 to
aliphagief epelyivialant t dsacyanatemd swel pesf ertgbrgmethylen
2.5/1 to 1.5/1. When [NCQ/[OH is nore than 5,

diaubépametat hegaim@dey leinX iditsdelyapeitel, esndely @ddiisdkganate
the nolar ratio of [NCQ is less than 1, when a

BRI AR ST fhoron
t T

i3eeametd c opbuRde ”e%«r‘sailrg%%@%%ﬁ% i i, mgmatic
an i socyanate grou&s typi cal tlolyy:lo 5% by mass to 40% by

desecypnates abl yuth by amss telydeseby ndidsocymbabore and
preferably 2% by nmass to 20% by mass. Wien | ess than

@i 1% Y1 HBSISa nk L dFIBEEPaRNte;0ht sla tiesdlsh huikiy dibgcgdedites
and brings about disadvantages in the conpatibility

be(('}\l/vee%pheat r&su&bant St 8 8 A, F}H F‘&Wﬁ%ﬁ@d duso anate,

TOW t efrper &t ure |rrage I X1 ng prope t he ot

hand, when it is .
isocyanate; compourqgs in which the above noted polyisocyanates

are blocked with phenol derivatives, oximes, caprolactams, and
the like; and combinations of two or more compounds thereof.

A ratio of a polyvalent isocyanate compound, defined as
an equivalent ratio [NCOI/[OH] of an isocyanate group [NCO] to
a hydroxyl group [OH] of a polyester having a hydroxyl group, is
typically 5/1 to 1/1, preferably 4/1 to 1.2/1, and more preferably
2.5/1 to 1.5/1. When [NCOVIOH] is more than 35,
low-temperature image-fixing properties degrade. When the
molar ratio of [NCO] is less than 1, when a urea-modified
polyester is used, the urea content of ester is reduced, resulting
in a degrade'd hot-offset resistivity. |

The components content of - polyvalent isocyanate

compound of a polyester prepolymer having an isocyanate group
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than 40% by mass, | owtenperature inmage-fixing
properties degrade. The nunber of isocyanate groups

wa@oewbal4ed i n per one nol ecul ar of pol yester pPEpPTI2pOTI14709

havi ng i socyanate group(s) is typically 1 or nore,
preferably 1.5 to 3 on an average, and nore referab

1s 8ypicadlp loh%ahyamasade. 10kehyt meassumyefevably 1% by mass
i socyanate groups is less than 1 per 1 nnlecular of

POI30es tf npiealydrenord haefer €614 2% besmadfs £120% by mass.
urea-nodi fi ed pol yester decreases, resulting in

SPRLATRAL A0l 38Y, RS LI U oKL BYPURES: Gbsistivity
Fude

o0 be reacted to pol yest er prepo I nc

g%ﬁéﬁeéo%ﬂ ugl({:@;}a%g% or, I &g el eiiticy

am no aci ds, and corrpounds in which the am no groups
hetwbkaoc hed t- 1Bcasid s sbérage mifopdmdns amdcosortpmperature
i nclude aromatic di am nes such as phenyl ene di am nes,

ﬁh%tg’@)‘hxﬁﬁ Uﬁﬂ@ﬁ)@i‘ﬁ%ﬂe_@n%hé' oth@miwnd] pABBH! it is more
nmet hane; icyclic diam nes such as 4, 4'-diam no-3,

i .sop%y'baﬁe&é%;%“ﬁayl (b BPRGRe | AR BUEhR TP G tics

et hyl ene di am nes amet hyl ene di am nes, and
fegkntehy Ithe R lseeé(ﬁ’aa& SYoURR coptgimedingper one

nore pol yval ent am ne conpound i ncl ude di et hyl ene
niolecuber cfplolyriste hyi repelyeterhiavingEcueyiaes tef growep(s) is
am noal cohol i ncl ude ethanol am nes, and

P%%%é%“%é%?h‘;?ﬁﬁgﬁ??ﬁgﬁi 532%%@%@%@&5@%@@ more
preferably 1.8 to 2.5 on an average. When the number of
isocyanate groups is less than 1 per 1 molecular of polyester
prepolymer, the molecular mass of the urea-modified polyester
decreases, resulting in degraded hot-offset resistivity.

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

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

diamine cyclohexane, and isophorone diamine; and aliphatic
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am nopropyl mercaptans. Exanples of the amno acid

i ncl ude am nopropi oni ¢ aci ds, am nocaproi c aci ds.
waEx@aples of t he conmpounds in which the am no PCDIRRS0I14709

di val ent am ne conpounds, trivalent or nore pol yval ent

am ne conpounds, am no al cohols, and am noner capt ans

daenhlexcleeth el atleyleatd Minen ooy otsidanobtlayleed idiamines,

t he above-noted am nes and ketones such as acetone,

a!mlhnbxﬁwéféhﬁ%@n%éamqlégehyIlahiéﬂl*iﬁtegybfk%@neriiv@{néint or

oxazol i di ne conmpounds. Anong these am nes, divalen

am ne ¢ unds _and m xtures qf. di.val en{. 1 ne . -
RO p R DS AP ATURE FOTROTR 0Tt H AR LR DS giamine,
pol yval ent am ne conpounds are preferable. Aratjo of

agtd néEletdgrlpned tesramingui vabsamples oof NGoy / ppigoarohol
i socyanate group [NCQ in a polyester prepolyner (A

5 ikeliadg ¢idntyelnane ngisoupnd chpdtarey@iiptpdiNbe. | Bxamples of
amnes, is typically 1/2 to 2/1, preferably 1.5/1 to

1. -and ers; . ; 2
oG R TRaRapaC RN AT, ibOe il TmiFbtans, and
nol ecul ar ss of urea-mpdifie ol.yest er decreasges
ABLEST AR R ot Eorratled 8 B¢ iwghs| 8 Thclude
addi tion, the urea-nodified polyester may include a
aménbprepivord asidel laminacapreich@nidsAnpBmamples of the

the urea bond content to the urethane bond content is

doyip 6akbldy 1100/ & Hiehl1WHY, apiieier abbiip80/0d0 diwrad@h80.amine
and nore preferably 60/40 to 30/70. Wen a nolar ratio

10 c%fmf)gﬁnldrs,eatpl%qehﬁ logsﬁnbp@np%%/‘ifaiént amine compounds,

amino alcohols, and aminomercaptans are blocked include
ketimine compounds obtained from the above-noted amines and
ketones such as acetone, methyl ethyl ketone, and mehyl
isobuthyl ketone; and oxazolidine compounds. Among these
15 amines, divalent amine compounds and mixtures of divalent
amine compounds with a small amount of trivalent or more
polyvalent amine compounds are preferable.
A ratio of amines, defined as an equivalent ratio
[INCOV/INHx] of isocyanate group [NCO] in a polyester
20 prepolymer (A) having isocyanate group to amine group [NHx] in
amines, is typically 1/2 to 2/1, preferably 1.5/1 to 1/1.5, and
more preferably 1.2/1 to 1/1.2. |
When [NCOJ/INHx] is more than 2 or less than 1/2, the

molecular mass of urea-modified polyester decreases, resulting
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results in degraded hot-offset resistivity. A
urea-nodi fied polyester (i) used in the present

WO pwefi40on i s produced by one-shot nethod, andPCT/JP2005/014709
prepol yner nethod. The mass average nol ecul ar mass of
the urea-nodi fied polyester (i) is typically 10,000 or
imodegrpd ed di@bbifs20,1@8sttivitk0, 000, 000 and nore
preferably 30,000 to 1,000, 000. The nol ecul ar mass

peak aty thegitiow, ithePnalear aldiflo PYblvestdr 00%y andlud
when I'éss than 1,000, it is hard tggggggubjectgh to.u ° 2

ati actl s, and th st|C|t f r
Feciine Pood of mtladgP et oot oy niglaf satlf oftRs urea
When the nol ecul ar nass peak is nore than 10,0
heryd coande ndete ddat ugAtbane: homd GanteadlsdyPhea Qﬁzj L‘i‘?’c@ to
chall enges in yielding toner fine particles and in
W/90di peferadlnu8DLZ0 doeR8ge0 malnek uhare nEusefeohbineb0/40 to
ur ea- nDdified pol yester (i) when used together with an

b RY YT ratib) of Wi‘é Clﬁ'é’éi bbnlei e £ 'BﬁﬁheIO% it

dﬁscrlb , s not particularly limted, and it may be
t he nunber ave SS.: V\,hl chis easily

|ﬁé8-%%g¥%ﬁ%€jﬂﬂafﬁﬁe{ g% ¥hoted nmass aver age
nDIecuIar mass. When a urea- nDdlfled pol yester (i) is

used afonereateodifipdr pekiesger mfibcMsed miss ﬂse present
typically 20,000 or less, preferably 1,000 to 10, 000,

ancbimba HAsefpicahice ®, BP0 one - 8h6D0m éitand,t kenduplbepolymer
average nol ecul ar mass is nore than 20, 000,

h%%%?i{)er’f}lgrﬁasga@ﬁelfa{rg@aﬂg)leEﬁPﬂ hh £Ss T LY @$6a-modified

properti es when use col or devi ce degrade.

polyester (i) is typically 10,000 or more, preferably 20,000 to
10,000,000 and more preferably 30,000 to 1,000,000.

The molecular mass peak at the time is preferably 1,000
to 10,000, and when less than 1,000, it is hard to be subjected to
elongation reactions, and the elasticity of the toner 1s low,
resulting in degraded hot-offset resistivity. When the
molecular mass .peak is more than 10,000, it may cause
degradation of fixability and may bring hard challengés in
yielding toner fine particles and in grinding. The number
average molecular mass of the urea-modified polyester (i) when
used together with an unmodified polyester (ii), which will be
hereinafter described, is not particularly limited, and i£ may be
the number average molecular mass which is easily obtained to

be used with the above-noted mass average molecular mass.
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In cross-linking and/or elongation reactions of a
pol yester prepolynmer (A and amines in order to obtain

wa2uepatonodi fi ed pol yester (i), a reaction st oppEIP2063/014709

be used as required to control the nolecular mass of a
urea-nodi fi ed pol yester to be obtained. Exanples of
Whe or eactreannsidifiest palyester fbhdanmiieed slone,ashe number
di et hyl am nes, dibutyl am ne, buthyl am ne, and

dvititiadle @I ul AP dmGREP P4NEHitAIMNiEh0bbeonbie; Noteddrably
el ements are bl ocked, i.e. ketimne conmpounds. It is

n d, t hat e _nof ecul ar S _10f \ be

1pficke 48000° aIRL SRS iy TREEaRly, 2. 00 HEE8, 00 D6 When the
chr omat ography (GPC), using a tetrahydr furan, (THF)
nsombet . aveLAESdi FHIGCPéRyesh@ss. 1R t IOTSy e%ééhn 20,000,
i nvention, not only the urea-nodified polyester (i)

lony tbm pereduak ohm ags-fiading qrropembitisf izud pgryest properties
(ii) may be included together with the urea-nodified

&Hbﬁ%%@d ihia fa8l-RoNHCH TR Aegpa@onents. Using an
unnodi f1ed polyester (ii) in conbination with a

urea-nodi fi ed,.pql.yester;, (i) ,is _prefer 0 e

o °t na B PEE bR RE B Ok bl eR R FEREAghstof A b Rster
| owt enperature image-fixing properties and gl oss .
m@@m@sw eandpAsvidtesWvABnoTdel tionohtaln |a cyres modified
devi ce. Exanples of the unnodified polyester (ii)
polsledter p@),y @ondersdn ostaplereshays bef yseld/\ed amquired to
al cohol s and pol yval ent carboxylic acids, same as in

ddit ol ﬁgg&?ﬂbfé aROhyesd &t 6 Lir6Q"R0ASHLY: pBLESIcabks be

conpou ereor are

obtained. Examples of the reaction stopper include
monoamines such as diethyl amines, dibutyl amine, buthyl
amine, and lauryl amine: and compounds in which the
above-noted elements are blocked, i.e. ketimine compounds.

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

- Unmodified Polyester -

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

preferable to the use of the urea-modified polyester (i) alone,
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al so the sane as in the urea-nodified polyester (i).

As for the unnodified polyester (ii), in addition to
waeopodifoied pol yesters, it may be pol yners nodp€T/ar2obs014709

a chem cal bond other than urea bonds, for exanple, it

may be nodified by a urethane bond. It is preferable
blekausat . losasbnpeetatafrea imegenficihgedpaiemdseser apnd Iigboss

conpatible with part of an unnodified polyester (ii),

phbPErHE PEfSPaRDY9oal WRehemResal ghe d MAg-ddbsknglevice.
properties and hot-offset resistivity. Thus, it is

referabl e that {he cQonposiidon of t a- i fi
Ef?bflwé’é?%r g‘?) pehg; o RERSAIEd, O pd hgld%ﬁrmgﬁ??i edgﬂdude
pol yester (ii). A mass ratio of a uyrea:nodified
pedygesdensition o nelyaRteasfi @4 pHojEEalsny; i?ﬁ%m)él]rsan and
unnodi fied pol yester (ii) being included, is typically
p19%alenB0LaPhopykit eradilly, 559mé 0 a30/i70, ther errea-modified
preferably 5/95 to 25/75, and still nore preferably

p;(gggs{ Q) ??01?&?’3?1%&@? MpeefE A bR ordpblifdsmaliclesfl are

yester ess than 5% it nakes hot-of fset

resistivity degraded and brings. about, di nt a i.n
Uaais Brke L bnith Hea mSETAE RO PRRgN(D"" M8 Soh the
properties and | owtenperature inmage-fixing .
pumpekifiedspalxester dil) an addiipadie srmodiiiathplyegters, 1t
pol yester (ii) is typically 1,000 t o 10, 000,
1ﬁb9fBbagbhnﬁeQQanﬂiﬁEGOBy anchemvieaprefat alther2t1080 urea
to 5,000. Wen the nol ecul ar mass peak of the

e e T
iﬁrb‘ﬁ@eﬁﬁ le agagggei_eaﬁﬁﬁ?%?ta“ﬁﬁeé%%ﬁiﬁbﬁ' Iyglyester (i) be
compatible with part of an unmodified polyester (ii), from the
perspective of low-temperature image-fixing properties and
hot-offset resistivity. Thus, it is preferable that the
composition of the urea-modified polyester (i) be similar to that
of the unmodified polyester (ii). A mass ratio of a
urea-modified polyester (i) to an unmodified polyester (ii) when
an unmodified polyester (ii) being included, is typically 5/95 to
80/20, preferably 5/95 to 30/70, more preferably 5/95 to 25/75,
and still more preferably 7/93 to 20/80. When the mass ratio of
a urea-modified polyester (i) is less than 5%, it makes hot-offset
resistivity .degraded and brings about disadvant‘ages in

compatibility between heat-resistant-storage properties and

low-temperature image-fixing properties.

61



10

15

20

hydroxyl group value of the unnodified polyester (ii)
is preferably 5 or nore, nore preferably 10 to 120,

wa@naest40ld nore preferably 20 to 80. When the PgTIR93/014709

group value is less than 5, it brings about

di sadvantages in the conpatibility between

heat - rRisé shahtciduormgasppepkr of eheandm adificshperlpester (i)
i mge-fixing properties. The acid value of the

'9%5@%5’1 1090083t £6,ddd,) prefda®iigrapoo to 8060, antd
1rm prelsgrg&by 2 to’(gr f’r%mthe pgrspecti(\)/e of chargé:more

roperty. J |, as nsition tenper T f
p%ﬁ%@ﬁiggfaﬂaog t?lyéidcdﬁl Vh8R pEEVEIEbehtat bal BHR of
to . Wien | ess than 35C, heat-resistant-storag
theopetmmedifiedhe poki@staegr 440, ahdl mﬁéﬁsnor EFhana]7§00’

C, lowtenperature imge-fixing properties are
Hwsibé sinitant - stbragtopespeftithed pgesdnt andy erhdmrmore than
exhi bits proper heat-resistant-storage properties even

RALIA 1@&!@%@%&?1{%@%@%@%@ i‘:trB?%rti%%nﬁé eddb0 @The

tdner 'ma known in the art, ecause

YA HED oRERUR; TR ofier Bace LT RLTIER amelfEsfel | 857 i

noted that theglass transition temperature (Tg)

-psfevably Jsiongmore; fmeremyeferabbnnithgochpOr prist g?ﬂl Thore

(DSC). Colorant - Wth respect t o the colorant t o be
pi&ddrably 20etsly$s. anihpeingrtdrt hydatyli grohp aajuenis less

be used. For exanple, it is possible t o use carbon

B ACKs, NPT PRI Whout F Qs DA REKta féPNROkhe compatibility
between heat-resistant-storage properties and low-temperature
image-fixing properties. The acid value of the unmodified
polyester (ii) is preferably 1 to 5, and more preferably 2 to 4
from the perspective of charge property.

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

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

particles of the toner-base to be obtained. It is noted that the
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yellow S, Hansa yellow (105 5G and G, cadm um
yellow, yellow iron oxide, yellow ocher, yell ow | ead,
w0 2aoati4om? yel | ow, pol yazo yellow, oil yellow, PansRR005/014709
yellow (GR, A, RN, R, pignent yellow L, benzidine
yellow (G GR), permanent yellow (NCG, vulcan fast
chadd avaEGion) ,tdmperazinel €Rg) yeihobe queasiied using a
yel | ow | ake, anthraene yell ow BGA., isoindolinon

d%’ig'%{'@fé\ﬁig(i%c%%ﬂlﬂg chRfihRady (i@d)vernilion, cadm um

admum nercury red, antinony vermlion,
_permanent red 4R, parared, fiser red,
Efﬁl%ﬁpgroort honitro anilin red, lithol fast scarl et

G brilliant fast scarlet, brilliant carm S,
per maMénh respedi2o thercokmantrkp be UFS@FdIvI)%r‘]ﬁf’S%% dyes and
scarlet VD, vulcan fast rubin B, brilliant scarlet G

ph%fnré‘ﬂtsr uhioRv ©Xin pHeTangnim aedb&ESRse dr i IFomraxamphen it is
6B, pignent scarlet 3B, bordeaux 5B, toluidine Maroon,

pﬁ%ﬁﬁgﬁﬁt ey | gr@’gclggﬁiggog’ﬁféjﬁ%?f iBbn Welckeavaphthol

mar oon roon nmedi um eosin | ake,
rhodam_ne_] ake B, rhodami lake Y, .aldygari ﬂh%'
yehioaY ngi gbl 4t BYe{IHWom’o ﬁgr o%ﬂ,d ot 1’ rcélg,n!1 yellow,
qui nacridon red, pyrazolone red, polyazq red, chrone
yettaw | irom, dxide dyelowr asher, peellpvndepdngatagiym yellow,
orange, cobalt blue, cerul ean blue, alkali blue Iake,

p%??&?& k1l akg, bakgellvingtBinaabyeloivak@R,nitt RN Rde pigment
pht hal ocyani n bl ue, phthal ocyanin blue, fast sky bl ue,

R L R
e o P B B ESE M Sl BERV lbine
yellow lake, anthraene yellow BGL, isoindolinon yellow,
colcothar, red lead, lead vermilion, cadmium red, cadmium
mercury red, antimony vermilion, permanent red 4R, parared,
fiser red, parachloroorthonitro anilin red, lithol fast scarlet G,
brilliant fast scarlet, brilliant carmine BS, permanent red (F2R,
F4R, FRL, FRLL, F4RH), fast scarlet VD, vulcan fast rubin B,
brilliant scarlet G, lithol rubin GX, permanent red F5R, brilliant
carmin 6B, pigment scarlet 3B, bordeaux 5B, toluidine Maroon,
permanent bordeaux F2K, Helio bordeaux BL, bordeaux 10B,
BON maroon light, BON maroon medium, eosin lake, rhodamine
lake B, rhqdamine lake Y, alizarin lake, thioindigo red B,

thioindigo maroon, oil red, quinacridon red, pyrazolone red,

polyazo red, chrome vermilion, benzidine orange, perinone
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chrom um oxi de, viridian green, enmerald green, pignment
green B, naphthol green B, green gold, acid green
wo adoe/014989 achi t e green | ake, phthal ocyani ne grBenJP2005/014709
ant hraqui non green, titanium oxide, zinc flower,
i thopone, and a m xture thereof. The col orant content
draridee didneranget ypbahi hfudYoceyubess blue,59dlbglinhbes lake,
and preferably 3% by mass to 10% by nass. The col orant
;@%J&F‘g B%&g Bk& PRSLeIPA IR TORPOYRERH - Tided philRdbByanin
fagp esto b;tghblnde[oreSIE to bg ussg in producmgh
e ea Wi | t
tlyer et R s s BLne ad gt ST idice, gy IR SN Rs,
-chl orostyrene, polyvinyl toluene, and derivativ
BObstimdigbonubolayparine,hdrenf béne c opaihragaingn ¢ ﬁéue’ fast
above-noted styrene and vi nyl conpounds, pol ynethyl
5 viBlépcBy lakehylvidlgbulake mebbadt yparpks, manganese Violet,
pol yvi nyl chl ori des, pol yvinyl acetates, polyethylenes,

BAARORYL ?Sanﬁﬁ’{ﬂgﬁiﬁ&  vIRBKY chedhils g 12Rex Y zhNd ¥ileen,
re|S| ns, lpp yur.egI anes, polyam des, poIny| nyl butyrals,

ol yacrylic. acid. resins, rosins i fi ed-rQsi
¢l HEmy @ ,V]ﬂlﬁmtgr@%&r‘a%gﬁfﬁr%& JEnent green B,
alicyclic hydrocarbon resins,aromatic petroleum_ .
naphblol greeni Batgeqarzoldi meidagreqmnlake; madaehite green
Each of these binder resins may be enpl oyed al one or
Tk & BREKlioc9B ndhet ¥ i, ARtRraJhmomreehyttita mhymbexide,
obt ai'ned by applying a high shearing force to a resin

o BT AR O oDy o colrant
content to the toner is typically 1% by mass to 15% by mass, and
preferably 3% by mass to 10% by mass.

The colorant may be used as a masterbatch compounded
with a resin. Examples of the binder resin to be used in

15 producing of a masterbatch, or to be kneaded with a
masterbatch include styrenes such as polystyrene,
poly-p-chlorostyrene, polyvinyl toluene, and derivative
substitution polymers thereof or copolymers of the above-noted
styrene and vinyl compounds, polymethyl methacrylates,

20 polybutyl methacrylates, polyvinylchlorides, polyvinyl acetates,
polyethylenes, polypropylenes, polyesters, epoxy resins, epoxy
polyol resins, polyurethanes, polyamides, polyvinyl butyrals,

polyacrylic acid resins, rosins, modified-rosins, terpene resins,

aliphatic hydrocarbon resins, alicyclic hydrocarbon resins,

64



i nteraction between the resin and the colorant, an
organi ¢ sol vent can be used. Besides, a so-called

w0 b@sior4oge process is preferably used in producP@mJE005/014709
mat er bat ch, because in the flashing process, a wet
cake of a colorant can be directly used w thout the
areeesisict petifolduyn nepsihns, t dlelofrinsbe digp praffoes, amd paraffin
col orant -wat er- paste containing water is m xed and

wdheadedpicthh o RN baAde 2N ¥ifaNhfays Peveniplayed alone or
transfer the colorant to the resin and then to renove

.the Lstyre aﬂ? t he organi c sol vent conponents. For
1%%%%? RRAurHG A5 "Bbve, a high shearing

di spersion device such as a triple roll, mll is .
pr ef e/t ymaserbatanamgay dmt ebfaineg Agernirrlge a high
charge-control ling agent, those known in the art can

5 dheassed. forsan asrefin had hacgeramtt fool iawfeabatch and by
i ncl ude ni grosine dyes, triphenyl net hane dyes,

ngpg]?lg' &‘%h@&émgt ghe COAMINENES, MRIbdis BRbEove the

e plgnents hodam ne "dyes, al koxy am nes,
quaternary .a ni u alts includi flugridesnmodfi .
igtarartiay BaHHhntRal FESY k§i‘1§m“§‘ees,°°§%§§ﬁbrﬁg% Sianic
si mpl ex or conpounds thereof, tungsten sinp|ex or )
sodvpntincant herwetd. f |Beosides, aat sopadted Hdasheiprogass 1s
netallic salts, and salicylic acid derivative netallic

PfesabBpeakédcahl YroBantingn H3mbeienbatch ghesinse dime, the
Bontron P-51 being a quaternary ammoni um salt, Bontron

10 @%Igﬁig&g%)?%ﬁgghah%o%%ggegbﬁ% oty B WLAiFeddy used
without the necessity of drying. In the flashing process, a
colorant-water-paste containing water is mixed and kneaded
with a resin and an organic solvent to transfer the colorant to
the resin and then to remove the moisture and the organic

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

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

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

rhodamine dyes, alkoxy amines, quaternary ammonium salts

including fluoride-modified quaternary ammonium salts,
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metal conpl ex, Bontron E-84 being a salicylic acid

nmetal conpl ex, and Bontron E-89 being a phenol
waeondon®at e (manufactured by Oient Chemical PCT/JP2005/014709

I ndustries, Ltd.); TP-302 and TP-415 being a

quat ernary ammoni um salt nol ybdenum netal conpl ex

alkghahrdies; ehdsp HEDOGANYD IeHEM CamBMnds Thereofopyngsten
Charge PSY VP2038 being a quaternary anmoni um salt,

SR HE RFnpeundsathéidifeivhoridiaaetialtors] isndicydie acid
Copy Charge G VP2036 and Copy Charge NX VP434 bei ng

a _guat erna a [ : ( f y
wﬂaﬁ;c Lﬁz\i%zn%z%ﬁ'é&%ﬂff SEBALT BBELEvRY ABRENTL ) stts.
manuf act ured by Japan Carlit Co,, Ltd.), copger
cifisahni Ronigeny (Bhd O Ig i cRicraRene afly s BpRGHLR P-51
and ot her hi gh-nol ecul ar nmass conpounds havi ng a
5 Peimgt hogahtgrmary asumvrrsima saltf doxctren §-gdduwpinga metal
car boxyl group, and a quaternary anmoni um salt. Anbng

Jo'iﬁacmﬁlgeaeenaysj IB A RAE T B2 B SIS AN Cexpippht Boldf acid
contro ngatoner toanegatlve pPo arltyls

referably .used., The usage,of .t he char C ol Lig
r%gia Pemipledy e 50 5 Re Ty aLEr i ee bl gmetal
i nder resin, the presence or absence of _additives to
dvam pées aglnr(%qdﬁ@?é ompndSt$e (RHSE priod P9 A nSPRgnsate
i ncl uding the dispersion process and is not limted
b harfatyurdd ey Oriend Cldmpest Indysiess, ditd)nT&-302 and
resin, 0.1 parts by mass to 10 parts by mass of the

10 ’g?g%g?agg{/ﬁé Q] {398y b RITiemabs ¥ tUsfslyddé iihemetal
complex (manufactured by HODOGAYA CHEMICAL CO., LTD.);
Copy Charge PSY VP2038 being a quaternary ammonium salt,
Copy Blue PR being a triphenylmethane derivative, and Copy
Charge NEG VP2036 and Copy Charge NX VP434 being a

15 quaternary ammonium salt (manufactured by Hoechst Ltd.);
LRA-901, and LR-147 being a boron metal complex
(manufactured by Japan Carlit Co., Ltd.), copper phtalocyamine,
perylene, quinacridone, an azo pigment, and other
high-molecular mass compounds having a functional group, such

20 as a sulfonic acid group, a carboxyl group, and a quaternary
ammonium salt. Among the charge-controlling agents, a
substance capable of controlling a toner to a negative p(;larity is

preferably used.

The usage of the charge-controlling agent is determined
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with 0.2 parts by mass to 5 parts by nmass of the
charge-control ling agent. Wen the charge-controlling
W@Qo®a140$9 nore than 10 parts by mass, charge prOp&r2§5/014709
of the toner are exceedingly |arge, which | essens the
effect of the charge-controlling agent itself and
depenehagsonl tee riypeacf chat tsad thignleroresini the presence or
devel oping roller, and causes degradations of fluidity
aMRdnicargsr dendityved aodepel onssd RebeasiqgirddentandA the
\év_ax having a rrelb_tl ng point of 50 Cto 120 C which is
i spersed in a binder resin.norg eff L el :
tms?ml hirgof oRefRE, REINOER] Ghf B pIBLIR A 1o
as a releasing agent_in a dispersion liqyid with .
ngitnbieniteds umi @B&:sbﬁ“ﬁ%@ﬂeitg. 19fi Baéf(‘%ﬁ{ys I%ﬂS%f‘}afebfnder
on high tenperature offsets w thout any applications
rebim r ol bagpangsagbyt inialss ato oill0 t paatéi g makserof the
The wax conponents are as follows. Exanples of the wax

c;/'}\%)%]glédgoff@bqﬁlfg AMR9RL APpBe RITaH1H 8Y68 B8dCabRUPEeferably

,. cotton wax, sumac wax, and rice wax! waxes of

B 80 G5 SSpREES R, A AR0T g, P apesne

and ceresi 1
petrol eum waxes such as paraffin, mcro crystalline, .
chrack geeconiralling Basindes ‘t‘%’m@raﬁb@eclh%%%%'ﬁ%‘r%ﬁa g agent 1s

waxes, there are hydrocarbon synthetic waxes such as

Hos6hiadr bPssharteby pohyst bihege pecesrtynofsthe Homieg are
waxes such as ester waxes, ketone waxes, and et her

e\é%é%?g?gr%: QQEgﬁ%{oo: ?}vnlglrcgp PR3%eRIe tehélseeffect of the
charge-controlling agent itself and increases electrostatic
attraction force with a developing roller, and causes
degradations of fluidity and image density of a developer.

- Releasing Agent -

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

cotton wax, sumac wax, and rice wax; waxes of animal origin

such as beeswax, and lanoline, and waxes of mineral origin such
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such as pol yn-stearyl nethacrylate, and polyn-1lauri

met hacryl ate being a fatty acid and | owml ecul ar mass
weeysvadolit ne pol ymer resins such as 12- hydr oxyPGT/@za003014709

acid am de, stearic acid am de, phthalic anhydride

i mde, and chlorinated hydrocarbon or copol yners such
a8 okelrens, yan daetleaie; anldyp ettdiaany veaxe s speby aerparafdin,

crystalline polyners having a long al kyl group in its

micd E%ﬁlﬁﬂlﬁ ahay ep BptAdt G har geBesitdl e gabgesttoted
and tte Le eﬁ3|ng agents may be fused and kneaded with
mast er bat ch an i

a bi nder resjns d d
pﬁlzg’té’d’r%td “éT]FGZ %Ii: gb%F% i Wodrgﬁ?%gpgng% Engﬁfvieﬁ%mguCh
Xt, a t duci i
apr SSsnbor Mlmntchn W, Molioshy] o WG pnd Syhtfetic

preferabl e nmethod for producing a toner is described,

5 wWiNAYefucH hes pssisentw axwgnidedonies winted,i mindedetther teaxes.
met hod descri bed herein. - Method for producing a

bi:pder - |
F?%:%Flre '18 ﬁgetahlgﬁ bBRElLHIR 'ﬂlgf’l((lg;gagokﬁa&fyqﬁﬁéeﬂoﬁib;idl@mers

T
OW n and the pol yval ent al cohol

and a pol yvalent carb licacid are heated.to .

st€Rperat urEOhﬂ '11'§g%af3(6)f()2/851%%iaﬁr?r Fﬁaetepresaerg%e CP?O ly;p-lauril

esterification catalyst known in the art, such

nethabyloky theiagate, fidya aKidut gnd; nl%‘ﬁir@é’ie%ﬁfﬁr mass

yi el ded water was renmoved while depressurizing as

cgzsﬁﬁqiﬂ@ PRy BidYT Bedialyeatkraagi hgdeoky ditenyic geodijpmide,
xt, the obtained polyester is reacted t o a

10 3985 f.cs%%il&lngﬁle‘é?r@Hlei@t afthydride imide, and chlorinated

hydrocarbon or copolymers such as n-stearyl
acrylate-ethylmethacrylate copolymer; and crystalline polymers
having a long alkyl group in its side chain.
The above-noted charge-controlling agents and the
15 releasing agents may be fused and kneaded with a masterbatch
and binder resins and may be added when dissolved and
dispersed into an.organic solvent.
Next, a method for producing a toner according to the
present invention will be described. Here, a preferable method
20 for producing a toner is described, however, the present
invention is not limited to the method described herein.
- Method for’producing a toner binder -
A toner binder may be produced by the following method,

and the like. A polyvalent alcohol and a polyvalent carboxylic
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tenperature of 40 Cto 140 C to obtain a prepol ymer

havi ng an i socyanate group. Further, the prepolyner is
WO e@oeme o amines at a tenperature of 0 C t oPAHIP2NY@4709

obtain a nodified polyester with urea bond (i). Wen

reacting a pol yi socyanate conpound and when reacting

ddid prepdegted tto an tenopegettivmgy adedts 06t/ er 280°C 1n the

crosslinker such as am nes, a solvent nay be used if

predede Erambeteaticath akltalpol kpveniidctbdeart, such as,
sol vents which are inactive to polyisocyanate

o unds_such as aronati G. nt s h tel ,

G FRREP R R AR e BT SRR PR PR water
met hyl isobutyl_ ketone; esters, such as et&g& a%cetage?.
wab daenaeved adv it leet FEPFRTSHIAZ RS &% nee o obtain a
di nmet hyl acet am de; and ethers such as tetrahydrof uran.
pise ster udnndinfy ed phygestel Erojpis udbekt,n the obtained
conbination with the urea-nodified polyester (i), an

ﬁn@?r%glrt& eqspollééf‘cftéﬁr £4 1 )a | pobyRdeGathate acemfodid at a

as the polyester having a hydroxyl acid group,

and t he, obt ai.n |y € | S l[ted into 0l.v .
WEﬂrﬁS‘éreoé’én‘ﬁ&fgﬁgc?%h {:oJ“f r?g"%%%c% ifone Ogg&lénr Bving an
theurea- nodified_polyester (i) and then m xed. - .
imecHadatergneanuf aBrathag the gepolymenis gpapked togmines
unnodi fied polyester (i), a polyester prepolymer (A)

40w fgmperasaey ta0eCorold0°e teldrsiinga agedifiednpdolyester
inorganic filler are dispersed into an organic sol vent

Yo PERA BoRd(@ner mat eri al s-contai ned sol ution.

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

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

solvent which has been subjected to the reactions as in the
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As to the organic solvent, an organic sol vent being

vol atile and having a boiling point of |less than 100 C
w0 200p/0efoey abl e in terns of ease of renovabil it PCEHIR2005/014709

toner base particles being formed. Specifically,

tol uene, xyl ene, benzene, carbon tetrachloride,

ureiah @hifiahpolyesteri(i) 2ndi thénrméxbdne, 1, 1,

2-trichloroethane, trichloroethylene, chloroform

-'M%‘EEBH bﬂmctqk{:&%hrﬁ%éWleene met hyl acetate,

acetate, nethyl ket one, methyl isobutyl

keton and the e _may_be N
conbi regt%o Oaﬂ%nt(v\@no?r/umolﬁsl%ﬁéft ' Ie%; t (I%I’na polyester
aromatl c sgAxent such as, toluene, xyl ene nd
preipodERaTe AN B BN o 1segFANAEe 410D Jidc kP %%Pﬁaﬁ‘&ent’
chloroform and other conponents such as ethyl acetate

5 aandl imidpdniet filleketenalispeespd efvtabie. ofpenicagdvent to
the organic solvent to 100 parts by mass of the

pqg;lpg@g%t5%05&%@%'&@?&1@@011&1&%8‘ §éldtYod. part by mass

parts by nass, preferably 1 part by mass to 100

parts S and nor.e pref er abl art

B0 parky B Thes SeRBFGPRERE 117 | SreARid, SYHEES  bBing
vicinity of surfaces ofthe toner -base part| cles to .
vadstite taedr dlaviog sonbedingngeinhale lesst fhan 100°C is

toner-base particles in the course of production. 2)

ek PR TRl RS ringd Sof anisy nefd reahanabilitys aftersiéned base
in an aqueous nediumin the presence of a surfactant

o RIS BebhBerHARRC] oo QR ARCRTS) PR benone
car%onaltgtorhaoclhslo (fh e ethylene chloride, 1, 2-dichloroethane, 1,
1, 2-trichloroethane, trichloroethylene, chloroform,
monochlorobenzene, dichloroethylidene, methyl acetate, ethyl
acetate, methyl ethyl ketone, methyl isobutyl ketone and the
15 like may be used alone or in combination with two or more.
Particularly, an aromatic solvent, such as, toluene, xylene, and a
halogenated hydrocarbon, such as, "1, 2-dichloroethane,
chloroform, and other components such as ethyl acetate and
methyl ethyl ketone, are preferable. The usage of the organic
20 solvent to 100 parts by mass of the polyester prepolymer (A) is
typically 1 part by mass to 300 parts by mass, preferably 1 part
by mass to 100 parts by mass, and more preferably 25 ‘parts by

mass to 70 parts by mass.

The inorganic filler exists in the vicinity of surfaces of
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met hanol s, isopropyl alcohols, ethylene glycols;

di met hyl f or mam de; tetrahydrofuran; and Cell osol ves
waewh/oaw1net hyl cel |l osol ve, and | ower ketones BULNP2a65/014709

acetone, and methyl ethyl ketone. The amount of the

aqueous nediumis generally 50 parts by mass to 2,000
thartondayb a8s pamielepriaf esatine the wdl vf doptaablingmn shape

1,000 parts by nmass relative to 100 parts by mass of

offel r-BALE M A3cRtAt RE Lo sut bOProdbietionhe

anmount of aqueous nediumis less than 50 parts by

mass, .th oner materi al.s-contai ned,s i - o
o di ZherLha EonfT crakfTpEIRATARES Ao Ricn (D% hlsificd
particles may not have a predeternined particle .
i ametaueowhanediumsindhe presencO0d paurdagianpaad resin
is unfavorable in terns of cost reduction. Were

Mes paseiclesa dibpergiswngandiwman aysbeuvhbet adoge ardmay
resin fine particles can be used for better particle

cgéﬁ@'i@%ﬁilgb%ﬂg%%ggﬂgﬁdWéﬁFStlﬁQH% dfyoRer H1edhbls t Bich as

ueous me ifum es of the surfactants include
anjoni c, surfactants spch as, al,kul benze hona .
I%QB\{‘%??W’SUI pﬁﬁﬂﬁf%yfandpﬁb%%rsr c esfagﬁg;fe%lé% ne ggﬁds’
cationic surfactants such as al kyl am ne sial ts, amno

bt £6 emimym b id tabra hpd refawrathoyehi Gellegelyesgueh as

derivatives, and im dazoline quaternary ammoni um salt

matheni colyEdRasantfd sishens kakéybsr ismehhydanavetanme, and
sal ts, dial kyl di met hyl ammoni um salts,

n%h#ﬂ&ﬂ%’ﬂﬁ&i‘ﬂekeSHéY' ammoni um salts, pyridiniumsalts,

The amount of the aqueous medium is generally 50 parts
by mass to 2,000 parts by mass, and preferably 100 parts by
mass to 1,000 parts by mass relative to 100 parts by mass of the
toner materials-contained solution. When the amount of
aqueous medium is less than 50 parts by mass, the toner
materials-contained solution may not be dispersed sufficiently,
and the resulting toner particles may not have a predetermined
particle diameter. When it is more than 2,000 parts by mass, it
is unfavorable in terms of cost reduction.

Where necessary, a dispersing agent such as surfactants
and resin fine particles can be used for better particle size
distribution .and more stable dispersion in the aqueous ﬁedium.

Examples of the surfactants include anionic surfactants

such as alkyl benzene sulphonates, o-olefin sulphonates, and
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al kyl i soqui nolium salts, and benzet honi um chl ori de,
noni oni ¢ surfactants such as fatty acid am de

walercwatoiyes, and pol yhydric al cohol derivati vREGRIR2065/014709

anphoteric surfactants such as al ani ne,

dedecyl di (am noet hyl) glycine, di(octylam noethyl)
physpherio\ estieys: Namine Nsalthecafibareosuafadlaisnesuch as
The effects of the surfactants can be obtained in a
sligglandiaint sl sysi amiaosukiieshent faavyngaaid derivatives,
fluoroal kyl group. Preferred exanples of anionic

Y15t AGE A0 F2 129V 508d 2g LA KY ly G QWP BIA 1A &OTRA te¥hary
@a boxyfil ?1 c%b%t

Ic aclds eac al ni'ng to 10 carbon ‘atorms,
and netallic salts theretof,. di sodi u

REHRPLBbct an?Rl f onyA2 P RtCa nagt‘érf?%B?iFE% 3. §pch as

fluoroal kyl (carbon atons 6 to 11) oxy]-l-alkyl
4By lbomeatbyba®meninyms ghtonadielkybdimathylammonium salts,
3-[wfluoroal kanoyl (carbon atons 6 to

Sikytdehutanbeakylapmpanesul f osalte, fl perodddiyim  salts,
(carbon atons 11 to 20) carboxylic acids and netallic

50 B g es AR 1 i

per {1 uoroal kyl. (cagbon atons 4 to 12% sulfbni C Aci

ﬁﬂﬂfﬁﬁﬁﬁtﬁi%l%latss atty, a ’ amide derivatives, an plc)fj§§hydric
perfl uorooct anesul f oni caci d di et hanol am de, ]

M qurhoyd e Nva2ivesr andeampBoteric surfactants such as alanine,
per f1 uor ooct anesul f onam de, perfl uoroal kyl (carbon

ak Qﬁﬁyﬁii(aﬁliﬁgbtﬁyll)‘ On%\lﬁc(iiﬁe pr OHYGocHrla{mﬁiliMbtl@ﬁl)Dningfbine,

salts, perfluoroalkyl (carbon atonms 6 to

SR RS Pk 11

PRSP e ffoctt St the urfagtants ban Do chiainsd % shall
amount by wusing a surfactant having a fluoroalkyl group.
Preferred examples of anionic surfactants having a fluoroalkyl
group are fluoroalkyl carboxylic acids each containing 2 to 10
carbon atoms, and metallic salts thereof, disodium
perfluorooctanesulfonyl glutaminate, sodium 3-[e-fluoroalkyl
(carbon atoms 6 to 11) oxyl-1-alkyl (carbon atoms 3 to 4)
sulfonate, sodium 3-[e-fluoroalkanoyl (carbon atoms 6 to
8)-N-ethylaminol-1-propanesulfonate, fluoroalkyl (carbon atoms
11 to 20) carboxylic acids and metallic salts thereof,
perfluoroalkyl carboxylic acids (carbon atoms 7 to i3), and

metallic salts thereof, perfluoroalkyl (carbon atoms 4 to 12)

sulfonic acids and metallic salts thereof, perfluorooctanesulfonic
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surfactants are commercially avail abl e under the trade
nanmes of, for exanple, Surflon SI1Il, S112, and S-113

w@¢ paaisct ured by ASAHI GLASS CO., LTD.); Fl uoradJio8s3)14709

FCO5, FM8, and FC- 129 (nmanufactured by Sum tono 3M
Ltd.); Unidyne DS-1d, and DS-102 (manufactured by

aBALKI N | NDUETR a8 lafiilg,, Megaf a¥-preopsd; Ne(2-dy dwxyeshyl)
F-191, F-812, and F-833 (manufactured by Dai ni ppon | nk

R rEESi doRk &ne b iEfolaEtd EP pd 0al®31 (boDTtoH2, 6 to
123A, 123B, 306A, 501, 201, and 204 (manufactured by

MCO I ng.): and FTERGENT F- F15 t
Lﬁt NEégT%d)th@%l) . %?(%?r%'\ires %? gij%glg’rl oal E)I/IF ﬁ?gﬁ?g??mu:}gﬁts
cationi c _surfactant [ h [ [
st G - Gothd IR BBeine
am ne acids each having a fluoroal kyl group; aliphatic

sald erayed y neomape nfinesdd cydudharboperftbuoy 0@l k9| 16) ethyl
(carbon atons 6 to 10) sul fonam de propyl trinethyl

TGN salkerdenzal §auhumPadtSalki@resitaaRiNM  anionic

C pyridiniumsalts, and imdazoliumsalts.
Su

r
h fluproal kyl - cont ai i ng._catkeni ¢ t

stideet R Aep 1 mab lelly FrERab il deY RE AR names of
trade nanes of Surflon S-121. (manufactured b SAH|
for s ople, Supfien 3 UGRADSFH 233 ndntidd dc %aélélfg;?tured by
Sum tonmo 3M Ltd.); Unidyne DS-202 (manufactured by
ABNHIN GNASIRCBS, 1LTD.);; Megahdc FG-98), FE-934 FC-98, and
(rmanuf actured by Dai ni ppon Ink & Chem cals, Inc.);

FET{H0 B a hdfa bR 3G ShHli to¥n d BMEOLAC);) Unidyne DS-101,

~and DS-102 (manufactured by DAIKIN INDUSTRIES, LTD.);

Megafac F-110, F-120, F-113, F-191, F-812, and F-833
(manufacturéd by Dainippon Ink & Chemicals, Inc.); EFTOP
EF-102, 103, 104, 105, 112, 123A, 123B, 3064, 501, 201, and 204
(manufactured by JEMCO Inc.); and FTERGENT F-100 and
F150 (manufactured by NEOS Co., Ltd).

Examples .of fluoroalkyl-containing cationic surfactants
for use in the present invention include aliphatic primary,
secondary and tertiary amine acids each having a fluoroalkyl
group; aliphatic quaternary ammonium salts such as
perfluoroalkyl (carbon atoms 6 to 10) sulfonamide
propyltrimet.hyl ammonium  salts; benzalkonium. salts,
benzethonium chloride, pyridinium salts, and imidazolium salts.

Such fluoroalkyl-containing cationic surfactants are
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and FTERGENT F-300 (manufactured by NEOCS Co., Ltd).
The resin fine particles are used for stabilizing the

w0 ovefnidase particles to be fornmed in the agquePtEJP2005/014709
medium To this end, it is preferable to add resin
fine particles so that each toner base particle has a
cum freoeei g Hye nagél adfle 1 Foort ex@ooplepxampeesthsf tzadp nasies of
fine particles include I mmand 3nmnm of pol y(nethyl

seifaar ¥$-a®), f(nen Atddtuadeds, bP. HSAEM GIASS CO.,.LTD.);
pol ystyrene fine particles, and | mm of

PROGR enﬁcagggi g@hawfﬁzt&w@. i w,ﬁ;ﬁoggpgssq}aor Ltd.);

resin rtine par are conmmercil a Iy ava

exanpl e, der the trade name f PB-
Cratiina: Re508y. Crapdorperod Oy : [abhgManNRUSBRIES.
. by Soken Chem cal & Engineering Co., Ltd.); Techno
5  IPBDyheM & facaRul 5@ Hr 884bim SBrifSctucHEMyCRaigippon Ink &
LTD.); SGP-3G (manufactured by Soken Chem cal &

ERgRANE NEn&Y; ERTOP) ERNGMaae Rzt hiré AN O@dnc.);
by SEKI SU CHEM CAL CO, LTD.). In addition,” inorganic

co < ikcal ci t <l u
FATR RO R Fdd LERMEHTRISRE G T,
hydroxyl apatite can be al so used as the, di spersj.n
agent.'l\é—bf3 desper §ingy Haéﬁtcie%m%ﬁ &5 dp fogs a{bhilzgng the
conmbination with the resin fine particles and
towmegbakse paniciew tdi bpefeimgdapentlss ddeedws Imedigm. To
ones may be used for further stabilizing the

10 ﬁ]i%p@ﬁ | gp ;droRfet8p1EX8PAE S fint Afedh SPALK NEoadRNY Sach

ereof i ncl ude honopol yners and copol yners of acids
G} BadS YabficfS' Aas3 NARMKCLC BGbagl 6¥2189 ¥ ' So%.

Examples of such resin fine particles include 1lpm and 3um of
poly(methyl methacrylate) fine particles, 0.5pm and 2pm of
polystyrene fine particles, and 1pm of poly(styrene-acrylonitrile)

15 fine particles. These resin fine particles are commercially
available, for example, under the trade names of PB-200H
(manufactured by. KAO CORPORATION); SGP (manufactured by
Soken Chemical & Engineering Co., Ltd.); Techno Polymer SB
(manufactured by SEKISUI CHEMICAL CO., LTD.); SGP-3G

20 (manufactured by Soken Chemical & Engineering Co., Ltd.); and
Micro Pearl (manufactured by SEKISUI CHEMICAL CO., LTD.).

In ad‘dition, inorganic compounds such as tr-icalcium

phosphate, calcium carbonate, titanium oxide, colloidal silica, -

and hydroxyl apatite can be also used as the dispersing agent.
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orcyanonet hacrylic acid, itaconic acid, crotonic acid,

fumaric acid, naleic acid, and nal ei ¢ anhydri de;
wWhy@eox4phd group -contai ning (nmeth)acrylic nmonPOEIR005/014709

such as b-hydroxyethyl acrylate, b-hydroxyethyl

nmet hacryl ate, b-hydroxypropyl acryl ate,

b- hy dFory dipyisingt hgenys avhicly-dudrioxywmedpyh combination

acryl ate, g-hydroxypropyl methacryl ate,

vétglh W Qé%;ﬁﬁﬁ@@ﬂﬁ%s Qﬁﬁyhﬁh;%anic compound dispersing

or o- roXypropyl nethacrylate, diethylene

| ycol n ryl.ic ester, diethylen lyeo
afghie ko 19 10t 08 SheSyhbb s HitibA0ry [iethed, grabilizing
gl ycerol nononethacrylic ester, N-methylo]acrylam de,
thad dispersipinol deatiatsy | aBxamplesnyal dbeorbiFPaReingagents

t hereof such as vinyl nethyl ether, vinyl ethyl ether,

tBBdeyf Akl RSP meipidy meast amsl ebpulywleral obraatidansueh as
car boxyl - group -contai ni ng conpound such as vinyl

acetate, vigyl pgopi an hnyl f rvli i
a§%§%]l%iarr} ec,aﬁhet ha%r )}}%gin%’glg d?acg%’t one(pg%r)réﬂfrﬁrgél,c andamd’
net hyl o onpoynds t.hereof; acid chlorides. such .as .
Oa'emp@wefgrﬁ rYilibfe,a FRRmIf y 6> GRPEYTIfe acid, fumaric
ni trogen-containing or heterocyclic conmpounds such %f'
acidy| pyr irdabeic vi nylagyds ol i dewel vi nylmﬁ%ﬁzol e, aghydride;
et hyl enei m ne; pol yoxyet hyl ene conpounds such as

AL MR et FOh S Hdn tAeh 110X Y Mt lereey Lizol yooyetfeyseneuch  as
al kyl "am nes, pol yoxypropyl ene al kyl am nes,

| .
R HSRER L il Gt THRLKRPAIRY | eothihylate,

ol yoxyet hyl I |  ph I her, [
ORIy estE14hd po PERJEEHPRERY norpe thacrylate,

y-hydroxypropyl acrylate, v-hydroxypropyl methacrylate,
3-chloro-2-hydroxypropyl acrylate, 3-chloro-2-hydroxypropyl
methacrylate, diethylene glycol monoacrylic ester, diethylene
glycol monomethacrylic ester, glycerol monoacrylic ester,
glycerol monomethacrylic ester, N-methylolacrylamide, and
N-methylolmethacrylamide; vinyl alcohol and esters thereof
such as vinyl methyl ether, vinyl ethyl ether, and vinyl propyl
ether; esters of vinyl alcohol and a carboxyl-group-containing
compound such as vinyl acetate, vinyl propionate, and vinyl
butyrate; acrylamide, methacrylamide, diacetone acrylamide,
and methylol compounds thereof; acid chlorides such as acryloyl
chloride, and methacryloyl chloride; 'nitrogen-containing or

heterocyclic compounds such as vinylpyridine, vinylpyrrolidone,
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phenyl ester , and cellul oses such as nethyl

cel l ul ose, hydroxynethyl cellul ose, and hydroxypropyl
w@elbolomse. The di spersing procedure i s not PCT/JP2005/014709

particularly limted and includes well-known

procedures such as | ow speed shearing, high-speed

wimydimpdazoiespandi eghylefeiminen pohy gy pleslemes compounds

jetting, ultrasonic dispersion. To allow the dispersed

P | elsespbBydiguaharlpact i oty dkfpebpyleaie, 2npolyn3tinylene

t he hi gh-speed shearing procedure is preferred. Wen a
iqh- sh i j SN hj [

PR R A e B b iR, BB oty lome
nerally from1,000 rpmto 30,000 rpm, and ef er

Sgth 81t s pRPIO SR O 1eEH, %%8%&3&416%&5&%@%@9

time is not particularly limted and is generally from

Modyhi mhteagylt oeghei,nupetyoxyethydene slaweyh Phenyl ether,
di spersing tenperature is generally from0O Cto 150C

W&y@%ﬁﬂé&ﬁ@%‘cea@ﬁl pirhsfladser! ra1d 400y bx9e O8Eend nonyl
n

parallel with preparation of the enulsified |iquid,
1N dde 0 i fd i qui

FRRRFE (Yol Dafylle, PRI ) il ) S msEngf  cellulose,
i sgcyanat e group. The reactjon is invol ved
hydrexymgkhy cg lersee@é\ﬁfgéﬁ’ﬂéﬂxzspr%v Gﬁpéﬁoﬁﬁai ns.
The reaction time for cross-1inking and/or el ongation
i s appTher didménsiset pdepeddragsomot pantéeukantythmited and
derived fromthe conbination of the isocyanate

SIAUEH. 3k fommoly ool gy (R g fiatensing,
ﬁpg%'%rp%]:aﬁr agh}éa%ﬂ%’,rsdtigpersing by friction, high-pressure
jetting, ultrasonic dispersion. To allow the dispersed particles
to have a particle diameter of 2pm to 20pm, the high-speed
shearing procedure is preferred. When a high-speed shearing
dispersing machine is used, the number of rotation is not
particularly limited and is generally from 1,000 rpm to 30,000
rpm, and preferably from 5,000 rpm to 20,000 rpm. The
amount of dispersion time is not particularly limited and is
generally from 0.1 minutes to 5 minutes in a batch system. The
dispersing temperature is generally from 0°C to 150°C under
pressures, and preferably from 40°C to 98°C.

3) In.parallel with preparation of the emulsified liquid,

amines are added to the emulsified liquid to be reacted to a

polyester prepolymer (A) having an isocyanate group.

76



24 hours. The reaction tenperature is generally 0Cto
150C, and preferably 40C to 98C. Were necessary, a

we 20080y known in the art may be used as requP€BdR2005/014709
Specifically, exanples of the catalyst include
di butyltin laurate, and diocryltin laurate. 4) After
conpl @hieon wfactiun r egct iimvolvhd organicroswilimkingndand/or
water is renoved fromthe emulsified dispersion, i.e.

ei&?g@%ﬁ%‘ﬁ“ 8P MhyiddElardndhbigs! esi quR | sewosived ande for
dri to obtain toner-base particles. The entire

system.is gradually.raised in_tenper r | ;

cibsr TP 42 ke fie B GPREPBHAGIL Sef dpngnaine
set tenperature, and the organic solvent is, renoved to
omhthebypagt ity tdarareatre m dihe épeﬁzerMé?Pth%"et%é%O?mate
are soluble to acids such as cal ci um phosphate salts

5 s@Fusflibbe the pblsadsteareraselymer (A9 athdpidresomines and is
stabilizer, calcium phosphate salts can be renoved

gfgﬁl%'ﬁaggﬂ@fmnafs BEELbEL &9 DY H@R0l A% RALEANTY 2hours to

hosphat e salts with acids such as hydrochloric acid

anﬂ t henwashing it out. Alternatively, the conponent
OH€Srenoved, for exanple, by enzymatic

deconmposi tion. 5) A charge-controlling agent is

i npl arflesl rieacbiorhéeoipenatatre bharensredlp G dpeldlsPngnd

HENSCHEL M XER at 50,000 rpmto 60, 000rpmfor ten

PlTEE£Bly andCeharaprOreasviherenicceandryhe ebtdyeatioown in
of the surface of toner-base particles through the use

10 t%fe %r%%%%?' pé &éee&ta{s‘)'}equired. Specifically, examples of the
catalyst include dibutyltin laurate, and diocryltin laurate.

4) After completion of the reaction, the organic solvent
and/or water is removed from the emulsified dispersion, i.e. the
reaction mixture, and the residue is washed and dried to obtain

15 toner-base particles.

The entire system is gradually raised in temperature
while stirring as a laminar flow, is vigorously stirred at set
temperature, and the organic solvent is removed to thereby yield
toner-base particles. When the ones that are soluble to acids

20 such as calcium phosphate salts or soluble to alkali are used as
the dispersion stabilizer, calcium phosphate salts can be

removed from toner-base particles by dissolving calcium

phosphate salts with acids such as hydrochloric acid and then
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m croscope (SEM are performed. Next, inorganic fine
particles having the primary fine particles of a
wa ologireionean di ameter being 90nmto 300nm  andPET/JP2005/014709
needed, silica fine particles, and titanium oxide fine
particles are added to the toner-base particles as
wedtengalt el t Alesrandveber shy cpnepanent casr be removed,
Inorganic fine particles are externally added

fcéﬁf&?%gié‘l%kgoy gﬁggwﬁhimmm@&@gﬁr e using a mixer,

e processes enable a toner having a

smal | _partjcle dianeter with sharp part.i i .
dihst rp ;Jt i%n?ﬁﬁﬁﬂew&’i‘i ﬁ@wéﬁﬁcér’\ﬁgﬁcolﬁvel@-%oregdmgr? the
the surface and the average circularit 9

obbaBre df toherprasgenpaivieles | Y81R&N %Eﬁ%&gﬂgg‘ ng% at
t wo- conponent devel oper by mixing it with magnetic

503000 €' Srph tRos ceegoOAemcontfent ridn o chinhees, and
carriers to the toner in the devel oper is preferably

cégggg%%%s%e%sokﬁ&r "'g!h%r SR r¥akddh BY tReSsuefdé: of

Tass oner . or the nmagnetic carriers,

those having a particle diameter of 20mm

(RABTPASR HERBE ORISR Eh O twalr & 5 CREPLAg, clectron
ppvvd_er, a magnetite powder, and _a magnetic resin i
ncaroseope FSEMS arseperformpiles NexbobeTRAMS Boegpagticles
the toner include am no resins such as

HAael heehbdenwds Fafd Prartieleanofiea reshnae mean diameter
benzoguanam ne resins, urea resins, polyamde resins,

SR85TERE g B, e g ons
titaniumsu(;:xid%s fai(r:liay Il)e(l:rtrice:lselsnsérgmaw&%tdjyl:o the toner-base
particles as external additives and thereby yield a toner.

Inorganic fine particles are externally added according to
a conventional procedure using a mixer, or the like.

These processes enable a toner having a small particle
diameter with sharp particle size distribution, and having
concaves-convexes-formed on the surface and the average
circularity of 0.95.

The toner of the present invention can be used as a
two-component developer by mixing it with magnetic carriers.
In this case, the content ratio of the carriers to the toner in the
developer is preferably 100 parts by mass of carriers to 1 part by

mass to 10 parts by mass of toner. For the magnetic carriers,

those having a particle diameter of 20pm to 200pm, known in
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nmet hacryl ate resins, polyacrylonitrile resins,
pol yvi nyl acetate resins, polyvinyl alcohol resins,

wae@epoloyyi nyl butyral resins; polystyrene resPOBEIER061014709

as pol ystyrene resins, and styrene-acryl copol yner
resins; hal ogenated ol efin resins such as pol yvinyl
the oartdesugiolasesmeiroespowdsucta derrite powder, a magnetite
pol yet hyl enet er epht hal ate resins, and pol ybutyl ene

bemaltit hahat £ meginttic ﬁ‘é'sYﬁaéMi@i',eniegﬁiHbﬁ,used. Examples
polyetﬁylene resins, polyvinyl fluoride resins,

8?'&’0"&&%%2&5{}%){2#0& ffic" £ inRPLYL " & iUQ QFS%IQ%‘%%?“ as

resins, uor 0 propyl'ene Tesi'ns, copo
vinylédene(ihﬁgéides and acryl nononers, caopolyners of .
wragriogapaldahyde ggesiy vrpalamingoregeas, benzoguanamine

fluorotarpol yners such as tarpolymer of tetrafluoro
et iyl s ner esen ate winy | p ollyreen id eioe s oes , aanld repo ¥yt wesinke  For the
nmononer; and silicon resins. In addition, a conductive

PONEISs FRY &b all Net Udesl sonphBgieatd Rise 9%ﬂﬂvﬁ’?5tlei'é§ins and
i n accordance with the necessity. As for the

d ' . , ,
SRR BBLES I bl IS oSRIRBT BLASK,  potmotio

can _be used. The average particle dianeter ofthes
nylatearans, irolyasrelamtyile kasis,| Eg}vainacetate
the average particle dianeter is nore than | mm it is
deéirnissupblyvimydontlcohoklresinsc amdi polywinyl badPsil Iresins;
addition, the toner of the present invention can be

s e T
styrene-acryl copolymer resins; halogenated olefin resins such
as polyvinyl chloride; polyester resins such as polyethylene.
terephthalate resins, and polybutylene terephthalate resins;
polycarbonate resins, polyethylene resins, polyvinyl fluoride
resins, polyvinylidene fluoride resins, polytrifluoro ethylene
resins, polyhexafluoro propylene resins, copolymers of
vinylidene fluorides and acryl monomers, copolymers of
vinylidene fluorides and vinyl fluorides; fluorotarpolymers such
as tarpolymer of tetrafluoro ethylene and vinylidene fluoride
and non-fluoride monomer; and silicon resins. In addition, a
conductive powder may be included in the coating resin material
in accordance with the necessity. As for the conductive powdér,

metal powder, carbon black, titanium oxides, tin oxides, zinc

oxides or the like can be used. The average particle diameter of
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(1 mage Form ng Apparatus and | mage Form ng Met hod) An
i mge form ng apparatus according to the present
WO pwefi400n conprises a |latent inmage carrier coPET/gRR0ed014709

to carry a latent inmagej a charging unit configured to
give an electrostatic charge uniformy to the surface
thfe stheon dibetivei pagelarar is erefearnidypdgiompuhess. When the
configured to expose the charged surface of the |atent
4vEBYGeC parkRileasLh 2Bt € hoPOe IRl al fim,f OF isi difficult to
[ atent electrostatic inmage \ a devel oping unit
CO figu%edc té)rdev%l. 0125 the latent el ectrostatic inage
P HBUCHH e "EBHFALEYof the | atent i mage carrier into
a vigible image by supplying a toner to the | atent
& Q@Erostati c image; a transferring unit configured to
transfer the visible image on the surface of the

5 | atentln mebgHtDmis itde ebheraof edor diregemedinmpndidn xian be
unit configured to fix the visible inmage on the
USSP B0 ohRAE S Ah § Wi &loweARELSER: @bhek LhiwhitR no
accordance with the necessity. The toner is the toner
according tq the present invention. An image formng
‘}?éclrh"ordlsag’t,sﬁadi ng to the presentinvention conprises a
charging step for giving an electrostatic chafg
Amdgy Foyming Awpanstasecand kmagedf evmip tgﬁﬁ?i er;
an exposing step for exposing the charged surface of
t he | Agnimiaprgeforaiin erappaesiws ddwridinge tdathet present
formin a |atent electrostatic inmage; a devel opi ng

o RGP SHEHIAE R a At msd oy«
I%t\éin%ii%ggeiz;nggc g¥gisnugp %lr}/i%:nc%na}'iégrnee tt()og{Vhee alnagfé]étrostatic
charge uniformly to the surface of the latent image carrier; an
exposing unit configured to expose the charged surface of the
latent image carrier based on the image data to form in a latent

15 electrostatic image; a developing unit configured to develop the
latent electrostatic image formed on the surface of the latent
image carrier into a visible image by supplying a toner to the
latent electrostatic image; a transferring unit configured to
transfer the visible image on the surface of the latent image

20 carrier onto a recording medium; a fixing unit configured to fix
the visible image on the recording medium; and further
comprises other units in accordance with the necessity.

The toner is the toner according to the present invention.

An image forming method according to the present
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el ectrostatic imge, a transferring step for
transferring the visible inmage on the surface of the

wo adoeft4019age carrier onto a recordi ng nmedi um PET/IP20031@14709
step for fixing the visible inmge on the recording
medi um and further conprises other steps in
mocortdanceomipriisehea wdeagsdngystefhdor ogistings anhelegmeptatic
according to the present invention. Hereinafter, the

RS FliTb Pg 1gPRARRARUSurfadthbEtH atoxieinnfgd karrier; an
present invention is used as a developer will be

| | 5.4 : | i gal
SRR diel Sop o i e, UPRLAE MAOAREL e tatens
relating to the present jinvention.. In FIG, 5, t.he

1age C8rmaty AstROnIPASEs dadpi dP darR pduyr latent
100, sheet-feeder table 200 configured to carry the

elwichr boichtic Hereger, asdanabrpid@O stepflogudedelapipg the latent
nount ed on the copier nmain body 100, automatic

SR FESa th € cideh gé ARFm 4800 R 0tTh & Ushi £l cleO opetHalrlalteht image
mounted on the scanner 300. The copier main body 100

conprises a_tand i ' ratu Vi
FRARE T aer n PR HRRER Gl e ARG oty 10 HEE tatont
perform ng el ectrophot ographi ¢ processes, such as, .a

elest o sl tini tmagedew%amﬁgemmg, strg dog| éaﬁaﬁfer&ﬂ%g the
i ncluded and arranged in four parallel lines around
phibbe dasugd am 4heasuafied eft tled datenttimage i grgaer onto a
carrier. On the upper side of the tandemi nmage-form ng

SR e ooy g, it o
Jc}?ge{'e(?oera(l@ntgo nggcrlmx%;l 8 further comprises other steps in
accordance with the necessity.

The toner is the toner according to the present invention.

Hereinafter, the image forming apparatus in which the
toner of the present invention is used as a developer will be
described. FIG. 5 is a block diagram schematically showing an
example of the image forming apparatus relating to the present
invention. In FIG. 5, the image forming apparatus comprises
copier main body 100, sheet-feeder table 200 configured to carry
the main body thereon, scanner 300 configured to be mounted on
the copier main body 100, automatic document feeder (ADF) 400
configured to be further mounted on the scanner 300.

The copier main body 100 comprises a tandem-image-

forming apparatus 20 having image forming units 18 in which
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image is nounted. Internediate transferring belt 10
made from an endl ess belt nmenber is arranged such that

w0 b@siontoey medi at e transferring belt 10 faces eRCHIP2005/014709

phot oconductor 40 in the tandemi mage-form ng

apparatus 20. At the positions opposed to each
ipldatotoabuctids 46 tedfogminige dlateropdditeggaphic processes,
transferring belt 10, primary-transferring units 62

SR LQUr £ RO dihanahet, 8 HevelopimBoaudiof MBdl ian cbedher, are
col or on the photoconductor 40 onto the internediate

trangferring, belt 10 s | ocat Se LY- tiansf er
%E‘éﬁis&us ‘ co%:'fliagnﬁée% tg&trg(g% erﬁgggﬂtegneg |magearound
superinposed on the internmediate transferring belt. 10
rhotoconghiytter r 40 gapabdatepinelastrestatipmppge carrier. On
sheet-feeder table 200 in block is |ocated beneath the
tihet enppdiatsedé r afisther itagndeahtiri@ge oeming apparatus 20,
secondary-transfer apparatus 22 is configured to have

e\?ﬁi&?&ﬁ%’ Yiditan3f ebhirngRal tto|24exliﬁis@g ta8 @hytessnbelctor 40

I's spanned over two rollers 23 and is |located t

0 be, pressed against a.supporti rohl er 16 t

ek chicat gt s PSR RS Belfodl edinp B JPER ) Jatent
toner image on the internediate transferring belt_10
igmage ais r wxpgined.ng Ipﬂetﬁémedrlﬁﬁget??%ﬁfﬁf%’ﬁﬁab&iﬁsléSmade
configured to fix the image on the transferring paper
firont 0Gat ednldésislebehie asnnbdar yist ransiegedppacht ush2Q. the
The image fixing apparatus 25 is configured such that

i%gg%(gaggl Qﬁi&r%égi‘%le%)trb%sﬁefb ¥QRe8Stad e hbeddomdiitor 40
in the tandem-image-forming apparatus 20. At the positions
opposed to each photoconductor 40 through the intermediate
transferring belt 10, primary-transferring units 62 configured to
transfer a toner image formed in each color on the
photoconductor 40 onto the intermediate transferring belt 10 is
located.

Secondary-transfer apparatus 22 configured to transfer
the toner image superimposed on the intermediate transferring
belt 10 to a transferring paper transported from the sheet-feeder
table 200 in block is located beneath the intermediate
transferring belt 10. The secondary-transfer apparatus 22 is
configured to have secondary-transferring belt 24 being an

endless belt which is spanned over two rollers 23 and is located

to be pressed against a supporting roller 16 through the
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The above-noted secondary-transfer apparatus 22 al so
conprises a sheet-transportation function in which a

WO e@asisney i ng paper with an i mage transferred POBRIE005/014709
is transported to the image fixing apparatus 25. O
course, a transferring roller and a noncont act
inhariengateitr amsfe i nigobattediOi to thenstgotidartpneratisage on
apparatus 22. In such a case, it is difficult to

oM 148 1 § 1h tehEr SERE I ARSPP N DAGH £ af tiRaidfenrid g phiper.
exanpl e as shown in the figure, sheet-reversing

o roobhaef msiet AP 28 flatiRbifa YTy Fhg fithee on

| ocat ed bel ow t he secondary-transter aratus 22 and
thige tramgte IREnDaREp dsal e ted Eﬁal&r%"qp@pcwﬁ@ﬁx-transfer
tandem i nage-form ng device 20. A devel oper with the

5 sghweneatnot €221 orflBhei nmlaigae ditimer eippasatused2’ ofs i cfégured
devel opi ng apparatus 4 in the inmage formng unit 18.

dutH PRak P I8%et IR P PP RRabsed gadinst the fixing belt 26
devel oper-carrier carries and transports a devel oper

ta the posktiio ere the i mage devel opi ng apparatus 4
h%@@sa{lheerbﬁtetsgg%%mtor 40 and applies an alternating

electric field to the photoconductor 40 then t o

devel Gbha a@p@m-nptm@egwpmﬂa@rwaaaé&rduapaaratﬂs 22 also
Applying an alternating electric field enables
@nhpyhidang @ dehekopeanapdrtatioowi nguchdien di sori bubidn a
of toner charge volune and to inprove devel opi ng

10 FaOREEH TR ﬁ%g)érm%tﬂe\@ﬁﬂ Omﬂw%@p@@aﬁtsp@n%dmyhbﬁe@ is
process cartridge configured to be supported with the

h . ..
te'a%s%%%%gactcgrtﬁg image fixing apparatus 25. Of course, a

transferring roller and a noncontact charging unit may be
located in the secondary-transfer apparatus 22. In such a case,
it is difficult to provide with the sheet-transportation function.

15 In the example as shown in the figure, sheet-reversing
apparatus 28 that flips a sheet upside down in order to record
images on both . sides of the sheet is located below the
secondary-transfer apparatus 22 and the image fixing apparatus
25 and parallel to the tandem-image-forming device 20.

20 A developer with the above-noted toner included therein
is used for image developing apparatus 4 in the image forming
unit 18. ‘ In the image developing apparatus 4, a
developer-carrier carries and transports a developer to the

position where the image developing apparatus 4 faces the
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in a single body and detachably nmounted to the main
body of the image form ng apparatus. In addition, the
w@e@ocos®1Tartri dge nmay conprise a chargi ng uni PCEHIRR0ES/014709
cl eaner. Actions of the inage form ng apparatus are as
follows. First, an original docunent is set on
Iﬂb@mmdu(&btreéleo aofd aydies | xn dotterpatitgeekectnyo field to
, alternatively, the automatic docunent feeder 400

f@/ o ioRend dtersed thendesudendlopn caatéat ghage 38 the
t'he scanner 300 and cl osed theréafter to hold down

e, docu t.in de t Then, n r
%ﬁm toznony . CHEPE8hg et o0 Y RAEHY PGl Fierd
irst novi ng body 33 and second novi ng. bo 4 s t,.
enables artivating @&@ﬁﬁéﬁpersa%rnawwgn%%“égﬁ?%ﬁwtmn

glass 32 if it is set in the automati c docunent feeder

d¢0fner chargedicduehy =aid ¢o innerstadevelopoig pgopettissd
if the docunent is place on the contact glass 32.

Ther eaf, gr ,mf:laéé’:lsgév IS dgf C}E@ﬁiﬁisedélf P4 abki @htprocess

source In the Tirst noving bo and a reflecte

b
{E S AL SecB STl Ao RER 80 B S gty 40
34. Mrrors in the second noving body 34 reflec t(fw
imsesinslarhedwant detashrhyy Fendateddo Fh%l}@ﬁl%ﬁPO y of the

i magi ng lens 35 and thus the content of the docunent
iffageadorBynpr appiatatube skhirddditivonh rotpsioess) caatridge
drive notor (not shown) rotationally drives one of the

rgagg? ;{HSE‘H hﬁ@ﬁ‘ %ﬁlxﬁft And aléleéﬁlﬁ' indirectly

orting rollers so

Actions of the image forming apparatus are as follows.

First, an original document is set on document table 30 of
automatic document feeder 400. Or, alternatively, the
automatic document feeder 400 may be opened to set the
document on contact glass 32 of the scanner 300 and closed
thereafter to hold down the document inside thereof.

Then, by pressing a start switch (not shown), the scanner
300 is activated and first moving body 33 and second moving
body 34 start to move after the document is carried onto the
contact glass 32 if it is set in the automatic document feeder 400,
or, immediately after the start switch is pressed if the document
is place on the contact glass 32. Thereafter, a laser beam is
irradiated from a light source in the first moving body 33, and a

reflected laser beam from the document is once again reflected
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that the internediate transferring belt 10 is
rotationally noved. At the sane tine, at each inmage

wo cooiongiuni ts 18, its phot oconductor 40 r ot at BGT/JR2065/014709

nonochrome i mages of bl ack, yellow nmagenta, and cyan
are formed on each photoconductor 40. Then, as the

tbntles rficktans wimzn bbdyr BAgtdwehrd lthewesendt peaseing body 34.
nonochr ome i mages are successively transferred to form

MiaQTROSH { €h€ Hond a8 voRgt bedynBar iefleat ethe laser beam
transferring belt 10. Al so, by pressing the start

sw tch (nat;.sho t.- . T 4 f
eI et B b s S0 Bhr A L IR O 357 %n
as. to advance a sheet from one of sheet-feeder
thgseentent alithedocappentdsi@dd-n nulti-step vertically

in a paper bank 43. The sheet is singly separated from
ot her Byanatessbyg atlsepeanati switedl [(aot @maga@/drré%@l metor
a sheet-feeder path 46. Then, carrying roller 47

(3% dIswhh &0t A eRIn 410y WHid@ st Hife TTele Rpb atert foldshey 14,
path 48 1n the copier main body 100 where the sheet

its sist .rof.l er,;49 and is_st . At
Uhoted €aant ofisfedy &M sp 3o SRREL ot BLTAE e oo
from a manual bypass tray 51. Then,_ a separatin

thait] the Sptewngdante trapskayaangdhelg 10 Ap oﬁﬂtattﬁé‘}%éﬁefétoé’ ed.
and i ntroduces the sheet to a

ABnyhk- bypass-tihest - ieedachpairhags wWoeneitgeushéset 18, 1its
hits a resist roller 49 and is stopped. Then, the

I?g‘?'!o"% dUdiBE 48 reiRt&Es bLad ifBndehioblte i$08RESI b€ black,

r image on the internediate transferring belt 10

quiﬁ)]@? ‘ﬁ?gﬁété,hgnﬁhgfén %erte oerqn(g& od g%%ilngﬁlo%ceonductor 40.

Then, as the intermediate transferring belt 10 moves, these
monochrome images are successively transferred to form a
composite color image on the intermediate transferring belt 10.

Also, by pressing the start switch (not shown), one of
sheet-feeder rollers 42 of the sheet feeder table 200 is selected
and driven so as to advance a sheet from one of sheet-feeder
cassettes 44 that are stacked in ﬁlulti'step vertically in a paper
bank 43. The sheet is singly separated from other sheets by a
separating roller 45 and advanced to a sheet-feeder path 46.
Then, carrying roller 47 carries the sheet to guide the sheet to a
sheet feeder. path 48 in the copier main body 100 where the
sheet hits a resist roller 49 and is stopped.

Alternatively, sheet-feeder roller 50 is rotated to advance
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belt 10 and the secondary-transfer apparatus 22 where
the secondary-transfer apparatus 22 transfers the
weommposioie col or inmage onto the sheet to recorBCT/E005/014709
color image. After the image transfer, the
secondary-transfer apparatus 22 carries the sheet to
at bl elerageohi xi nyaappar bypasastwaer 581t heTheageaf pRPAgating
apparatus 25 applies heat and pressure to fix the

rbansisr red, 4 Rge. thikergafdiersingly Wk el nghdrapheets and
sw tches so that the sheet is ejected by an ejecting

.roller 56 and stacked on RARE

19\]9’% lﬁ%ﬁi\F ey,S%teﬁg %e%tm%hangeéyggtssggéll%%{:t??%n by path 53
action of switch blade 55 into sheet, reverser, 28,

weheres thaerhaat, hifisca ire sistareieF thsh 286l S tPR AL

transfer position, followed by inage formation on the
backsiTieewf the sésiet. rohiershé@t rbbatdngin nbigee orith the
both sides thereof is ejected through the ejecting

ckgﬁﬂé@ﬁtée’ccﬂ%@ 1188 eSbACKSS ot eridiEa0bt filin dfedyihy belt 10
ter i t he
I N

mage transfter,

i nf erpedi ate-transferring-belt, cle ALS :
Ak A G e, SREFh! hGBRCE nUh Carpe Ay gt s ferring
transferring belt 10 so that the internedi at
bedtndPeranidhgtlvel seaandary dzapsier 2RBAFRKES | ﬁ%gé?"here the
form ng by the tandemi nmage-form ng apparatus 20.
seRoadess -HamdfedgappArptased? teansfedgethecovnipegite color
the present invention conprises a latent image carrier

iR AP SRR L Xg B A L SPaRL baeeR developing

After the image transfer, the secondary-transfer
apparatus 22 carries the sheet to the image fixing apparatus 25
where the image fixing apparatus 25 applies heat and pressure
to fix the transferred image. Thereafter, a switching flap 55
switches so that the sheet is ejected by an ejecting roller 56 and
stacked on a paper output tray 57. Alternatively, the sheet
changes its direction by action of switch blade 55 into sheet
reverser 28, turns therein, and is transported again to the
transfer position, followed by image formation on the backside of
the sheet. The sheét bearing images on both sides thereof is
ejected through the ejecting roller 56 and then stacked onto the
output tray 57. |

After image transfer, the intermediate-transferring-belt

cleaner 17 removes residual toner remaining on the
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el ectrostatic i mage forned on the surface of the
| atent image carrier into a visible i mge by supplying

wa@2a06/0e4019 0 the | atent el ectrostatic i mage, atPCHIEA05/014709

the latent imge carrier and the developing unit are
formed iin a single body and detachably nounted to the .
miermediatey WAnHegELFDr beHy ABpacatihat avke ¢ Hatermediate
process cartridge further conprises other units

sea hsffelryise | ledditetiOiis pexdy dancthavirndxit v apec ésmntiyg by the
The devel oping unit conprises a devel oper-cont ai ner

E&ﬁdamhmgé-tﬂ&rmﬁgrawgrg dgvel oper, a

evel oper-carrier configured to carry and deliver the

ner an& t he. %ﬁeloper housed in the
LGe5iSe 28 5% Her and may conprise a
| ayer-thickness-controlling nenber configured to

cont r oA mHeceRs ckapelgddee actexdimspfto Hbet mresenitt Fayemtion
i mage carried thereon. The process cartridge

comprige at £slatieart exaiyel earatershowfigwrdd Go @arry a latent
phot oconductor 101 therein and conprises charging unit

h2cedeyRHOR! AgvET i ¢! d the latent
g:%%ﬁrei’ses ot hervg%q lgljgf)ﬁmalgcgflgg%gégv% ?E (ti%géfdi)e the laten
necessity.. The numiers 103,105, and.108 r ecjiyvely.
PETEaatatian Baghe frtnen O dhpeSBFEHTHY Hebhtnjaten imae
transporting-roller. For the photoconductor 101, the
adoriernnied a aisihleeimegeobyasuprlviye acdopegrto the latent
according to the present invention is used. For the

ekdrzosentinl imh@3, at lleght tlodiriegdcadpablageoicanridr agd the
at a high resolution is used. For the charging unit

48916 BihfRd ey RELRS &% UMY ToWEadd Hehikhably

mounted to the main body of an image forming apparatus, and
the process cartridge further comprises other units suitably
selected in accordance with the necessity.

The developing unit comprises a developer-container for
housing the toner and the developer, a developer-carrier
configured to carry and deliver the toner and the developer
housed in the developer-container and may comprise a
layer-thickness-controlling member configured to control the
thickness of a layer of the toner with the image carried thereon.

The process cartridge incorporates, for example, as shown
in FIG. 6, p'hotoconductor 101 therein and comprises ;:harging
unit 102, developing unit 104, cleaner 107 and further comprises

other units in accordance with the necessity. The numbers 103,
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An inmege form ng apparatus according to the present
invention conprises the |atent electrostatic imge
wae aoeioern1and conponents such as a devel opi ng uPCT/JeR005/@E4709
cleaneg formed in a single body as a process
cartridge, and the unit_ may be detachably nounted to.
naamg B épSPﬁetWﬁ&vgeyrfe@rrﬁﬁﬁetap?p‘arZﬁ’ﬁ?&.w&g eay, a
one conponent froma charging unit, a developing unit,
reapoi ditrey weedatm, tarah af Bram spprivemparolber. separ at i ng
roller, and a cleaner are supported with the | atent

el ect 3t afh& gﬂ?&%cﬁﬁﬂﬁﬂc@bri N AL, Si {1 e abedy-hetéddr Meent
process cartridge to be a single unit detachably

unted t.0 the main body of tihe | f ' . Lo
TR 35k BT a8 g e AR BECUIR, ppvontion is
equi pped with the main body of the [mage formn
eodar afiley. thiee exarsingc aordi A93s oft WETr csdiee tapable of
i nvention can be suitably used for a tandemfull-col or
wrdee faar ainighappsshttisn havised an Faxt herediaatgang unit 102,
transferring nmenber as shown in FIG 5, since it

agié ﬁ?i)ftljari'if@g QQPJ(fE'éHi maﬁ'%%‘lﬁfé'lﬁﬁ edNd used.

nonstrat ésexcel l'ent fixability. In the present

i nventjon, by caogntralling the surface shape.of t
so th 1.1a%@ggnggr%eﬁ)gwabsneqccgﬁglggcﬁgngﬁ%eggggent
can be in a noderate range in individual steps in the
invegéidnreimgrpsecdde dateny elartungtakle dgage carrier and
containing inorganic fine particles each having a
Q6h poRe fEQR ubihaaet £1d cfel8phmg tmi30Andh a idleapepdosinid in a
to provide a toner capable of denpnstrating
single body as a process cartridge, and the unit may be
detachably mounted to the main body of the image forming
apparatus. At least one component from a charging unit, a
developing wunit, an intermediate transferring member or
separating roller, and a cleaner are supported with the latent
electrostatic image carrier in a single body to form a process
cartridge to be a single unit detachably ‘mounted to the main
body of the image forming apparatus by using a guiding' unit
such as a rail equipped with the main body of the image forming
apparatus.

The toner according to the present invention can be
suitably used for a tandem full-color image forming apparatus

having an intermediate transferring member as shown in FIG. 5,

since it excels in transferring properties and demonstrates
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excell ent transferring properties, fixability, and
cleanability and formng a high-precision inage. It is

w@b®e/opwssi bl e to provide a high-quality and PCT/JP2005/014709

hi gh- preci si on i mage through the use of an inmage
devel opi ng apparatus.and an inmage form ng apparatus in
ekeellent tforadrildyeor ding to the present invention is

used. Hereinafter, the present invention will be
descri bedhienpeederid ifieéftion)by @ompeslling theasprésce shape
however, the present invention is not limted to the

P SC I I - rahi
& RoH G o LB et S Petrien the FFRT PRI member
and ammpni a water were reacted. each otger at 50C Bo .
G28| Beall phemodgrade| Frussctdr Mhyidyal sspgdp the 1mage
process. After washing the silica with water, the
&1 g viewso aeisss ed dwbyh mrek i dtheatidnehe¢onfi aipange tng¥ganic
a toluene w thout performng drying operations,

field pwedidlys & axarmting & Fol@danenéihDParheeat ENHOhen to
yi el d i norgani coxide particles 1. The inorgani c oxide

icles. wer tyirred - ' L
A00buF S B lb Lo shBiq o Ay, YaR BB S0 gt fring
t her eof was asured by a laser- _ .. .
exrellant (taans Lax B wgoy erlipg Bixadilidy. ang fleanability and
si zer. The resultant nunber average di aneter of the
foimimg aphighgeivam i@Gwa. - Synthesis of Organic
Fine Particle Enulsion - ~

It is also possible to provide a high-quality and

high-precision image through the use of an image developing

apparatus and an image forming apparatus in which a toner
according to the present invention is used.

Hereinafter, the present invention will be described in
detail referring to specific examples, however, the present
invention is not limited to the disclosed examples.

(Example A-1)
- Preparation of Spherical and Hydrophobic Silica -

Tetramethoxysilane and ammonia water were reacted
each other at 50°C to yield a spherical silica according to a
sol-gel process. After washing the silica with water, the silica
was rinsed with methanol and then dispersed in a toluene
Without performing drying operations, followed by a

hexamethyldisilazane (HMDS) treatment to yield inorganic
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To a reaction vessel provided with a stirrer and a

thernmoneter, 683 parts by nass of water, 11 parts by
worams/oofo1sodi um salt of the sulfuric acid estepPCDiP2005/014709

nmet hacrylic acid ethyl ene oxide adduct (ELEM NOL

RS- 30, manufactured by Sanyo Chemical Industries, .

axide) pasticles tls bhhpanwrganicyoxide pazticles Svere whtred in

of methacrylic acid, 110 parts by nmass of butyl

raethhabd, vaitl lapaniltiysomes dicpersing uapparatiphaimed the

were poured, and stirred at 400 rpmfor 15 minutes to

Pk} 2 dibgeCTHiah M erTNERRLLE STHLST Bbdtrod by a

e tenperature in the systemwas raised to

75C a the.reaction .was perforned for 5..hours. Next,
g E A i aeasPr R Eblt SoPat ST urr bR RS The
ammoni um per sul phate was added, and the reaction .

5 nesaltant wasmberaeerage dioedersohbue primant piagtipdes was
aqueous dispersion liquid of a vinyl resin (copol ynmer
B0 r ene -nmethacrylic acid-butyl acryl ate-sodi um
salt of the sulfuric acid ester of nethacrylic acid

e . . . uti on was
SRS H e e P P SVer age
particle dianeter of partjcul ate, eqjrul sipn 1 neasur ed
by o Ihten GeReriRt | SRepel PEPEAST ovat R @ bopr gt and a
anal yzer (LA-920, nmanufactured by HORI BA I nstrunents
thernhomedet0®8A pafrterbyrpiasg phrwatdr, phl tpaxiisaby mass of
emul sion 1 and isolating the resin, the glass

10 dddEmSht st t 6fPEhat Whafiiie) £didt hesteesiof wasthaerylid acid

t he mass average nol ecul ar mass was 150, 000.
ethylene oxide adduct (ELEMINOL RS-30, manufactured by
Sanyo Chemical Industries, Ltd.), 83 parts by mass of styrene,
83 parts by mass of methacrylic acid, 110 parts by mass of butyl
acrylate, and 1 part by mass of ammonium persulphate were
15 poured, and stirred at 400 rpm for 15 minutes to obtain a white
emulsion. The white emulsion was heated, the temperature in
the system was raised to 75°C and the reaction was performed
for 5 hours. Next, 30 parts by mass of an aqueous solution of
1% by mass ammonium persulphate was added, and the reaction
20 mixture was matured at 75°C for 5 hours to obtain an aqueous
dispersion liquid of a vinyl resin (copolyx_ner of
styrene-methacrylic acid-butyl acrylate-sodium salt of the

sulfuric acid ester of methacrylic acid ethylene oxide adduct).

This aqueous solution was taken as particulate emulsion 1.
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- Preparation of Aqueous Phase - To 990 parts by nass
of water, 80 parts by nmass of particulate enulsion 1,

wQ@7Z00pa14089 by nass of a 48.5% by mass aqueous SPCTIIR2005/014709

of sodi um dodecyl di phenyl et her disulfonic acid

(ELEM NOL MON- 7, manuf actured by Sanyo Chemi cal
Thdusiluims, avéxhge padtffepdidis cbyr fspanficaldtd emulsion 1
acetate were mxed and stirred together to obtain a

mehk¥irbid Uﬂ)?l al NS5 &S Qi A5 L:idD gg?‘f{?i‘é?e p@%ﬁ@ Jdlstmbutlon

Synt hesi s Low l\/bI ecul ar - Mass yester -

il 0g0, AshCrired FriBURHREL L ﬁrwemslnc)

of bi sphenol A ethylene oxide dinolar adduct, 529

wast %Ogynhasg%féfsr bglsqmma}aut pfopgrtisalake R Figgt oF and
adduct, 208 parts by mass of terephthalic acid, 46
ipatdtingy thase soh, dliepila fcitfaasiti@n prhpebytmrs{Ted of the
di butyl tin oxide were pI aced, and the reaction was

6 0 h
Ig,%gﬁow% 596¢ rd}f’dgﬁ‘i# §s“r§v a dm%lfei?ﬁle?r &g{megvas

the reaction wa urt er pertor under

ﬁ%ﬁ@?e of lOmHg to 15nmHg for 5 hours, then 44 parts
MEss

of anhydrous trinellitic acid was poured into
the reaction vessel, and the reaction was performed at
-1Boep anationnof AsiuemussBhasefor 2 hours to obtain a

pol yester. This polyester was taken as | ow nol ecul ar

mass [k yes0epatts Lowmal £641l of wassr,pSl0ygsd s byhadads of
nunber average nol ecul ar mass of 2,500, a nmass average

ﬂ‘ﬂt?@ﬂiaﬁfe mﬁléﬂ)n(ﬁ?% ﬁalgﬂsa%§f tn'ié‘é]sc"&f A48.5% by mass

t enper at ure

aqueous solution of sodium dodecyl diphenylether disulfonic acid
(ELEMINOL MON-7, manufactured by Sanyo Chemical
Industries, Ltd.) and 90 parts by mass of ethyl acetate were
mixed and stirred together to obtain a milky liquid. This was
taken as agqueous phase 1.

- Synthesis of Low-Molecular-Mass Polyester -

In a reaction vessel equipped with a condenser tube, a
stirrer, and a nitrogen inlet tube, 229 parts by mass of bisphenol
A ethylene oxide dimolar adduct, 529 parts by mass of bisphenol
A propylene oxide trimolar adduct, 208 parts by mass of
terephthalic acid, 46 parts by mass of adipic acid and 2 parts by
mass of dibutyl tin oxide were placed, and the reaction was
pérformed under normal pressure at 230°C for 8 hours, and the

reaction was further performed under a reduced pressure of
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(Tg) of 43 C and an acid value of 25. - Synthesis of
I nternmedi ate Pol yester - In a reaction vessel equipped

wowdlh/oatoeondenser tube, a stirrer, and a nitropenJP2003114709

tube, 682 parts by nmass of bisphenol A ethyl ene oxide

di nol ar adduct, 81 parts by mass of bi sphenol A

1phoRH € NEo oxﬁﬂﬂniﬂlgmﬂoarr Saduunts, £BEnpdidt Parysnhys mass of
terepht halic acid, 22 parts by mass of anhydrous

a'hrHygﬁJ %ﬁrﬁ@ll@tﬁngc?d Rp4d SpPyrdBsntef thl hetaytidn wessel,
oxXl vver e placed, and the reaction was perforned

under nor essure.at 230C f h
apﬁlgt B "fg}f:!ﬁ,gg% @ﬁrﬁ%’fmﬁé C%rl(rge()d% ﬁesfanrggglu%}e Pessure
pressure o OmHg to 15nmHg for 5 ho s to obt

foo|2 dovas. tatibaisl gerelyeskas t dbdH %% Viester rfﬁagl en as
pol yester 1. Internedi ate polyester 1 had a nunber

16%eradecid eenhas palgestdr 2, 100owanrdesubaemages polyester
nol ecul ar mass of 9,500, a glass transition

L Spgr gt yy %1%9) £ AB18GkIh YV ahues0bf0 255804 &
]h;iggoxyl ue of 59% 410 garts tSJyOrmss of mass

i nt er medi est er part [

Sl RN O o PR e
were placed in a reactlon vessel equi pped with a

(B) deind27C tarbd amacid viadpe ofngba nit rggen inl et tube,

and the reaction was perforned at 100C for 5 hours to

0By AtRe sis’ 6ATABOmedhate Pedgtstur was taken as
prepolynmer 1. The percent by mass of free isocyanate

&Lt Ipr %%ol o TBh ctioiP SV ekerB R QNipPsts - wit IS lddendr tube, a

stirrer, and a nitrogen inlet tube, 682 parts by mass of bisphenol
A ethylene oxide dimolar adduct, 81 parts by mass of bisphenol
A propylene oxide dimolar adduct, 283 parts by mass of
terephthalic acid, 22 parts by mass of anhydrous trimellitic acid
and 2 parts by mass of dibutyl tin oxide were placed, and the
reaction was performed under normal pressure at 230°C for 8
hours, and then-the reaction was further performed under a
reduced pressure of 10mmHg to 16mmHg for 5 hours to obtain a
polyester. This polyester was taken as intermediate polyester 1.
Intermediate polyester 1 had a number average molecular mass
of 2,100, a mass average molecular mass of 9,500,. a glass
transition temperature (Tg) of 55°C, an acid value of 0.5 and a
hydroxyl value of 51.

Next, 410 parts by mass of intermediate polyester 1, 89
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Into a reaction vessel equipped with a stirrer and a
thernmoneter, 170 parts by nmass of isohorone di am ne
wae@e/dbtopart s by mass of nmethyl ethyl ketone WeCEJIP2005/014709
Eoured ang the reaction was performed at 50C for 5
ours to obtain an am ne-bl ocked substance. This S
peakePanresioh t@k@md@spcmi@tsnaﬁa §Pu%asffs b5 mass
ketim ne conpound 1 was 418. - Synthesis of
obrshei batethte Werd plAbepdnt & ey ctims vefssehteguipped with a
parts by mass of carbon bl ack (Regal 400R,

cHﬁHHB@@E‘ UE8He bYa C@RPEeCOARG) a2RGt AL irdebYt @BES aafd the

polyester resin (RS801, manufactured by Sanyo Chem cal

*AF B aaaﬂoa)naﬁ@ | TR0 BrromadRiud BY Bt U reactant.

gmnuf actured by MTSU M N NG CO LTD,) then th

Thist xpactaad wasatrkentas pgepohonesoki nlihs pegrpgt Mpmass
rollers, extrusion cooled and crushed with a
owliw@ribaeyaﬁat@b;tfqm;mlymdzom whack 5886 tbgr hetssh. Thi s

was taken as masterbatch 1. - Preparation of G| Phase

-téﬁpﬁ @Slgeasﬂ%gﬂqhgped with a stirrer and

I nonet er rts by mass of | ownol ecul ar mass

pol ye 1, 110 arts b 1mass of ba wa

947 piP?% Byrﬁé‘§§ @&ng%\/\evy]eqbo%rggmrrgr and a
the tenperature was ral sed to 8QC wi_ith stirring,
theirntaneéelr,afl 780 parter bp masss of ak@hegemed dignome iand 75
hour. Next, 500 parts by mass of masterbatch 1 and 500
atkSbhy niass of mkhlly] acdiylt ketene poeredpountedt lend the

vessel , and m xed

reaction was performed at 50°C for 5 hours to obtain an
amine-blocked substance. This was taken as ketimine
compound 1. The amine value of ketimine compound 1 was 418.
- Synthesis of Masterbatch -

To 1,200 parts by mass of water, 40 parts by mass of
carbon black (Regal 400R, manufactured by Cabot Corp.) and 60
parts by mass of polyester resin (RS801, nianufactured by Sanyo
Chemical Industries, Ltd.) and further 30 parts by mass of water
were added and mixed in HENSCHEL MIXER (manufactured by
MITSUI MINING CO., LTD.) then the mixture was kneaded at
150°C for 30minutes using two rollers, extrusion coqled and
crushed with a pulverizer to obtain a carbon black masterbatch.

This was taken as masterbatch 1.

- Preparation of Oil Phase -
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for 1 hour to obtain initial material solution 1. To a
vessel, 1,324 parts by nmass of initial materi al

wa@oeloai4om 1 were transferred, and the wax was POCEDE2062@4709

using a bead mll (Utra Visco MII, manufactured by

Al MEX CO., LTD.) under the conditions of a liquid feed
rate | kgtdira wisslel céquipped ewiilala sypéexkofamghither@émeter,
nm zirconia beads filled at 80% by vol unme, and the

%@pﬁﬁ%t@%yofnmofﬂ%v@%mcrmgr%ntalsgeﬁom&@sbr 1L, 324 parts
parts by mass of 65% ethyl acetate solution of

ow ol ec, Iar na al yest de
bR Erae et S ATBE PR SHEO4T ARy SBa R S C gl aggrate
t he bead n1|| under t he above-noted conditigns tq
Biswai opigidspanst ohq i tmaerhinLe g st d‘l@éﬁe‘gs to 80°C with
pi gnent -wax dispersion liquid 1. - Enulsification - In
atiresisg) mdintaZnpdrats 80y Cnfms 5dfioprgnent-eeded to 30°C in 1
di spersion liquid 1, 100 parts by mass of 50% by nass

By q«?@k@t 50§%H£tso%y0§na[§§89|lﬁﬁﬁfeﬂbm\ﬂ NYaadnNy0beparts

aver age nol’ecul ar mass 0, a nmss average

| ecul ar ass tr i1ion
PEnats; of BERTLpedta g%dvea% 5315 o, B e thp “Ppasel, and mixed
hydroxyl valuye of 51, and a free isocyanate content of
i01530/151%1}1‘ asdtaig, migiak maderiaksolbtiRatl.ni ne conpound
1 and 6.9 parts by mass or 6% by nass of a filler
(O gan®oSid i cas@ll, MEKS ST - PRrt$ hbynunhes a¥eimggal material
particle dianmeter of the primary particles =12nm were

%mgQZ?d?'%ﬁﬁgg?{sggrf&g HAM IR Wafi WHbedRp etsElf using a
bead mill (Ultra Visco Mill, manufactured by AIMEX CO., LTD.)
under the 'conditions of a liquid feed rate 1kg/hr, disk
circumferential speed of 6m/s, 0.5 mm zirconia beads filled at
80% by volume, and the dispersion of wax was performed 3 times.
Next, 1,324 parts by mass of 65% ethyl acetate solution of
low-molecular mass polyester 1 was added to the initial material
solution 1 and dispersed in 1 pass by th.e bead mill under the
above-noted conditions to 6btain a dispersion liquid. This was
taken as pigment-wax dispersion liquid 1.
- Emulsification -

In a vessel, 1,772 parts by mass of pigment-wax
dispersion liquid 1, 100 parts by mass of 50% by mass ethyl

acetate solution of prepolymer 1 having a number average

molecular mass of 3,800, a mass average molecular mass of
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TOKUSHU Kl KA KOGYO CO., LTD.), then 1,200 parts by

mass of aqueous phase 1 were added to the vessel and
worzovedi140m t he TK honom xer at a rotation speedP@f/JP2005/014709

10,000 rpmfor 20 mnutes to obtain an aqueous nedi um

di spersion. This was taken as enmulsion slurry 1. -
180006nt a RehassaltranBitibni drnsperature g ppﬁcéﬂ°Cn an acid
vessel equipped with a stirrer and a thernoneter, then

vial@eSQfvens, washy@érewed vailue0Geff orl, 8ahdurs fied tibecyanate
product was matured at 45 C for 4 hours t o obtain a

URTEBISRT S0, IS 980 TRl Bt gty cRpimine

Drying After filtering 1Q0 parts b ss _of dispersi
coripeynd dngsd CedyRaEEHIEIHPES @%) %1 b5 &?%%pfbf;a tiller
mass of ion exchange water were added to the filter
(Gatganari SEdcasola MEKoFTMIPer the avwwbari @avewesd particle
12,000 rpmfor 10 mnutes and filtered.(2): 100 parts

RYB&S of tﬁ@f"ﬁﬁmiﬁsﬁﬁeﬂﬂwmmiﬂsr@ Ylutb@randfixed
added to the filter cake of (), mxed in a TK

RS haR o { BBLE  hd PREL S e v
S B TR OB B B SR | S By s

honom xer at a rotation speed of 12,000 rpmfor 10
ofi agtiesuanphhiét Brwedre added to the vessel and mixed in the

TK homomixer at a rotation speed of 10,000 rpm for 20 minutes
to obtain an aqueous medium dispersion. This was taken as
emulsion slurry 1.

- Solvent Removal -

Emulsion slurry 1 was placed in a vessel equipped with a
stirrer and a thermometer, then the solvent was removed at
30°C for 8 hours and the product was matured at 45°C for 4
hours to obtain a dispersion in which the organic solvent is
removed. This was taken as dispersion slurry 1.

- Rinsing to Drying -

After filtering 100 parts by mass of dispersion slurry 1
under reduced pressure,

(1): 100 parts by mass of ion exchange water were added
to'the filter cake, mixed in a TK homomixer at a rotation speed

12,000 rpm for 10 minutes and filtered.
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(4): 300 parts by mass of iron exchange water were

added to the filter cake of (3), mxed in a TK
wheoooioi40er at a rotati on speed of 12,000 rpm fBCT/I¥R005/014709

m nutes, and filtered twice to obtain filter cake 1.

Filter cake 1 was dried in a circulating air dryer at

45C f d2)44 doprasts dryd mhass ofi 2084 biyh moasgh sadsusy dystroxide

75 nmm nmesh to obtain toner-base particles 1. Addition

uErd £ RRkreAddideldves thd ofilfd RS JdIy (ThSsnidfed Ha a TK

obt ai ned toner-base particles 1, 2 parts by mass of

hyd hobi zed si].i , i
B B PR AEBn S A 2R0K) BB EEF 3t minutes and

di aneter qof the priymary particles = 30nm and 1 part
hlteradsunder fodpaaidcPB&S T Dar ti cl es | (the nunber

average particle dianeter of the primary particles =
120nm(3AndLa0 pertis byy naassoéf @04k ymaxsk dey dedblosic acid
manuf actured by Tei ka K K., the nunber average

WALt iLd e ditBMELEFi10Er AR PEF (B, YmRREYIiG 8STK ﬁ@il?d'@mixer at

It
were mxed in an Oster mxer at 12,000 rpm for
m nut eand t he i hr ough sieve of 75 to
BioLRFioD SBRER StritIuheb fhith IgShRgTeRs it ered
thickness of the filler-layer in the toner was O O nmm
to 0. Xt 30 papte by mass phasenerchnge meatq mege added
same manner as in Exanple A-1, except that the process
fg eherfibidmgake of 3)Noméke &xireandK dddhbimigervats a rotation
changed to the process under the follow ng ‘
speed of 12,000 rpm for 10 minutes, and filtered twice to obtain
filter cake 1.

Filter cake 1 was dried in a circulating air dryer at 45°C
for 48 hours, and then sieved through a sieve of 75 pm mesh to
obtain toner-base particles 1.

- Addition of External Additives -

To 100 parts by mass of the obtained toner-base particles
1, 2 parts by  mass of hydrophobizéd silica (HDKH200,
manufactured by Clariant Japan K.K., the number avérage
particle diameter of the primary particles = 30nm) and 1 part by
mass of inorganic oxide particles 1(the number average particle
diameter of the primary particles = 120nm, and 1 part _by mass
of titanium .oxide(MT'15OA, manufactured by Teika K.K., the

number average particle diameter of the primary particles =

30nm) were mixed in an Oster mixer at 12,000 rpm for 1 minute

96



10

15

20

conditions. - Rinsing - After filtering 100 parts by
mass of dispersion slurry 1 under reduced pressure,

W@ £gos/0140® parts by mass of ion exchange water ReT/@2005/014709

added to the filter cake, mxed in a TK honom xer at a
rotati on speed of 12,000 rpmfor 10 m nutes and .

a0l ttdveari sigwyd 1bgopgit 8 Bovermfs7 HiumonesR Huebtabuiabener.
hydr oxi de sol ution were added to the filter cake of

This waxeasken asTkoherdni xX€heathitkmisat bbribspédtewiayer in
12,000 rpmfor 30 mnutes and filtered under reduced

ﬁ{/eﬁ%éﬂﬁfg}réé)d.oig%lf’cﬁré.% mass of 10% by mass

roc ic acid were added t o the filter cake of
@, m'lxlej%é)n a TK honom xer at a rotation speed of

SHHP P orlO mnutes and filtered. (4) 300 parts
by mass of iron exchange water were added to the
filterAckkenwgspbtained innthe Hamenmaneer &s 3 Example
rotati on speed of 12,000 rpmfor 10 m nutes, and

A1} exedptvilngt theoptetdra Fidrherimsikg. to wiximg off external
External Additives 1-- To 100 parts by nmass of the

| 5 t ' .
ILSSaRFes e, B Jhospiboken, ecdopsenastepovine

ot her .hand, 2 parts by mass of inorganic oxide

SRR YIAPRE. 1 having a number average particle di aneter
of the primary particles = 120nm were added to a
s®iosiog -of 0.2 parts

After filtering 100 parts by mass of dispersion slurry 1
under reduced pressure,

(1): 100 parts by mass of ion exchange water were added
to the filter cake, mixed in a TK homomixer at a rotation speed
of 12,000 rpm for 10 minutes and filtered.

(2): 100 parts by mass of 10% by mass sodium hydroxide
solution were added to the filter cake of (1), mixed in a TK
homomixer at a rotation speed of 12,000 rbm for 30 minutes and
filtered under reduced pressure.

(3): 100 parts by mass of 10% by mass hydrochloric acid
were added to the filter cake of (2), mixed in a TK homomixer at
a rotation speed of 12,000 rpm for1l0 minutes and filtere(_i.

(4): 300 parts by mass of iron exchange water were added
to' the filter cake of (3), mixed in a TK homomixer at a rotation

speed of 12,000 rpm for 10 minutes, and filtered twice to obtain
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by mass of stearyl am ne acetate, 70 parts by mass of

i on exchange water, and 30 parts by nmass of nethanol
whyoodegroees while stirring the solution to obtBCTIIR2005/014709

silica-fine-particul ate dispersion. The obtai ned

silica-fine particulate dispersion was nmxed with the

%@H‘P%ﬁék@i-on slurry, then stirred at roomtenperature

for 1 hour and filtered to obtain a filter cake. -

-Mikingg -of ThetdindeAdddkivewas -dried in a circul ating

air at 45C for 48 hours, sieved through a sieve of

75mM ' rs [ - [
of s ROPRAEKELY HOAS o DERE MY G, 500 p et BY mass

t aj d, t - b ti 1. t by r
Griod R BRGOIALEr ITEE AT L BD G tatanaP ot g By STy
ﬁl ariant Japan K K., the nunber average particle )
5 i-anPrerthy etheprhamdy Dapartd &y -mass) odsingrganic oxide

external additive were m xed in HENSCHEL M XER (fan

paoitatiean 1s headnz, Q0 umber Mhxerggé | pRrdle atiandsted of the
cycl es), passed through asieve of 38mm nesh to renove

ﬁrﬁl‘ﬁ%ﬁ\%g?%t%ﬁ&gssﬁ'bﬁéﬁ?ﬁeﬁe‘}%%&{lﬁpyﬁ(oogt &Bl’l}t‘i‘oﬁg&ebsz parts

aken as toner ckness of t

filler-layer ,in the toner s, O to, 0. 2mMm .
R O 5t RORA T D@ o noll] Rothe DRnanagAnef ion
as in Exanple Al , except that the conditions were
exivhagege toatde aodl 3Qi ngreodgi maas . ofThee thdrkhdys degrees

the filler-layer in the toner was
10 while stirring the solution to obtain a silica-fine-particulate

dispersion. The obtained silica-fine particulate dispersion was
mixed with the re-dispersion slurry, then stirred at room
temperature for 1 hour and filtered to obtain a filter cake.

- Drying -

15 The filter cake was dried in a circulating air at 45°C for
48 hours, sieved through a sieve of 75pum mesh to obtain
toner-base parficl-es 2.

- Mixing of External Additives 2 -
100 parts by mass of the obtained toner-base particles 2

20 and 1.0 part by mass of a hydrophobic silica (HDK 2000H,
manufactured by Clariant Japan K.K., the number _average
particle diameter of the primary particles =12nm) as an external
additive were mixed in HENSCHEL MIXER (fan rotation speed

2,000 rpm, mixing time 30 seconds, 5 cycles), passed through a
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Odmmto 0.2mm - Emulsification, Solvent Renoval -

In a vessel, 749 parts by mass of pignent-wax
walc@por®ion |iquid 1, 115 parts by nass of prepol/yrmeos/014709

1, 2.9 parts by mass of ketim ne conpound 1 and 100

arts hy SS (10% by mass) _of filler ano

Bibo ol PORER. BN Yo ESRbvEe e, aase g Pl aibstance to
di aneter of the primary particles =12nm were pl aced
egehivx abtains ag0onegm f drhiz wast sakgna apk teadednider The
(manuf actured by TOKUSHU KI KA KOGYO CO., LTD.), then
thi2Ro epardfst Hyy filhas 10§ e At abies t ghes evas 00 Epadded.R2am.
the vessel and mixed in the TK honom xer at a rotation

9t AL3)000 rpmfor 10 minutes to obtain emulsion

slurry 2. Enulsion slurry 2 was placed in a vessel

equi ppgd W t.h a stirrer and t hernoneter, then. t

sol venfongh S whsvehtaioBan fhe AR B ek A8 i dimple
was matured at 45C for 5 hours to obtain dispersion )
Atlyr egcopt (badimthe ponjiionas wergs chiamgiadedoi phehfollowing
sane manner as in Exanple A-1, except that the

coadiitidons The theclenwssidf ¢hei tilldr-tayde ihewhvato®ér was
sol vent were changed to the follow ng conditions. The

iy S0y hhe filler-layer in the toner was O O mm
q o‘i%{.]gcr%r)m mul si fication, Solvent Renoval - In a

VERSluin A 8 S3 R Rl POt - vex i sper si on

In a vessel, 749 parts by mass of pigment-wax dispersion
liquid 1, 115 parts by mass of prepolymer 1, 2.9 parts by mass of
ketimine compound 1 and 100 parts by mass (10% by mass) of a
filler (Organo Silicasol MEK-ST-UP, the number average particle
diameter of the primary particles =12nm) were placed and mixed
at 5,000 rpm for 2 minute by a TK homomixer (manufactured by
TOKUSHU KIKA KOGYO CO., LTD.), then 1,200 parts by mass
of aqueous phase 1 were added to the vessel and mixed in-the
TK homomixer at a rotation speed of 13,000 rpm fér 10 minutes
to obtain emulsion slurry 2.

Emulsion slurry 2 was placed in a vessel equipped with
a stirrer and a thermometer, then the solvent was ren_loved at
30°C for 6 hours and the product was matured at 45°C for 5
héurs to obtain dispersion slurry 2.

(Example A-4)
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liquid 1, 115 parts by mass of prepolyner 1, 2.9 parts
by mass of ketim ne conpound 1 and 100 parts by nass

W@ 1@%b1ass) of a filler (Organo Silicasol MEKHBROWRA)14709

t he nunber average particle dianeter of the primry
particles =12nm were placed and m xed at 5,000 rpm

for 2 Tomert e wasaobkahoerbriinxthe (sranef manned asyin Example
TOKUSHU Kl KA KOGYO CO., LTD.), then 1,200 parts by

AOBS BfcedtUeRUS PhHaseoddiebasaggediie Cei@siftesbnand the
m xed in the TK honom xer at a rotation speed of

13. 000 f ] [ [ -3
EHPeRan L lrg S o2 Phaadtt'd DRI HRInE HiiFioms.

a stirrer and t hermmnet er, then the solvent wa
Thevibirkesnek shes Mtk Jakion Pheths dapar waas R to

at 45C for 5 hours t o obtain dispersion slurry 3. <
Mprmt her than Carbon Bl ack > (Exanple A-5) Toner 5
was obtained in the sane manner as in Example A-1,

LEGRALsiltaltidRe Sedrdeh Rldekavsed in Exanple A-|
waschanged to Pignent Bed 269. The thickness of the

filler-layer int toner s. 0d t.o 0. . .
(Exanpl SavEs S8 efo s BETmAredT R Emeimex digpgrsion
as in Exangl e A-l, except that the carbon bl ack used
liguit ghpl 15 partsvhg neaan @d @ tep Bygrehd, 8- deparpssby yrass of
t hi ckness of the filler-layer in the toner was O A mn
kétidn Aiencompound 1 and 100 parts by mass (10% by mass) of a

filler (Organo Silicasol MEK-ST-UP, the number average particle
diameter of the primary particles =12nm) were placed and mixed
at 5,000 rpm for 2 minute by a TK homomixer (manufactured by
TOKUSHU KIKA KOGYO CO., LTD.), then 1,200 parts by mass
of agqueous phase 1 were added to the vessel and mixed in the
TK homomixer at a rotation speed of 13,000 rpm for 40 minutes
to obtain emulsion slurry 3.
Emulsion slurry 3 was blaced in a vessel equipped with

a stirrer and a thermometer, then the solvent was removed at
30°C for 8 hours and the product was matured at 45°C for 5
hours to obtain dispersion slurry 3.
< YMC other than Carbon Black >
(Example A-5)

| Toner 5 was obtained in the samé manner as in Example

A-1, except that the carbon black used in Example A-1 was
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(Exanmple A 7) Toner 7 was obtained in the sane manner
as in Exanple A-1, except that the carbon bl ack used

w0 pooEsatepd e A-1 was changed to Pignment Yel |l ow REGBIP206#014709

thi ckness of the filler-layer in the toner was O O mm

0.2 Co tive Exanple Al ) At 0% b
ihagEe 1o (e chbsk ol # hed The hitkares rnkbe Alerriayer

Exanple A-1, except that Organo Silicasol was not

audbd tiomerhe apr 0dEgemf ar Op2@mar at i on of the oil phase.
(Conparative Exanple A-2) A toner (6% by mass of
{Exh@iplewRsgpobt ai ned in the same manner as in Exanple
A-1, except that inorganic oxide particles 1 was not
added 4&n th rocess._for .m Xi of the external.

Sadi 11 TQut? BT BRI AT Y Same TRt ik ipEppmple
Strontium Titanate - After conpletely stirring
Aflarﬁ%ﬁﬁP&xitbétaﬁbesﬁﬁbh@ﬂuhl:%fr]boﬂa@é s Bgaanpke Azl | was

mll, the m xture was dried and cal ci ned at 900C and
thenggdonPipynent Blusi15:3L0 Thieailickridgsoof itHe filler-layer
Ti tanate having a nunber average particle dianeter of

LAt waktG. oA 0% dahe obtai ned toner-base
parti cloes 1, 5 par%ilslﬁgt;’snas% of a hydrophobi zed silica

ariant Japan K K., the nunber average

DKH2Q00
FERE ‘%ﬁﬁmet er of the

Toner 7 was obtained in the same manner as in Example
A-1, except that the carbon black used in Example A-1 was
changed to Pigment Yellow 155. The thickness of the
filler-layer in the toner was 0.01pm to 0.2nm.

(Comparative Example A-1)

A toner (0% by mass of filler) was obtained in the same
manner as in Example A-1, except that Organo Silicasol was not
added in the process for preparation of the oil phase.
(Comparative Example A-2)

A toner (6% by mass of filler) was obtained in the same
manner as in Example A-1, except that inorganic oxide particles -
1 was not added in the process for mixing of the external
additives.

(Comparative Example A-3)
- Preparation of Strontium Titanate -

After completely stirring titanium oxide and strontium
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primary particles = 30nm, 1 part by mass of strontium
titanate, and 1 part by mass of a titani um oxide

wQ@ kD650 manuf actured by Tei ka K K., the nunber/Jp2005/014709

average particle dianeter of the primary particles =
30nm were mxed in an Oster mxer at 12,000rpmfor 1
rauno@a ben dusinegm i wedd bahk ongH, atlse eméxtare Smasnelhed oand
obtain a toner (6% by nmass of filler). (Conparative
EXRiiRkA At4D06PCeand eflich Navddvd Mbyi Agjdtonetlli £d tdain a
mat eri al s containing 100 parts by mass of a

1e- N- | c i .
bRl Rk agPChAVELE FAPEIAIR giEThRe fPrRlE Gidknotor
pgb}ipropyl ene in HENSCHEL M XER, the m xture was fused

ahd loMeBded by a biaxial extruder and crushed by a

hamer m |l and then reduced into a powder by a jet

mll td00bparts hypoveker of The obtainml tpoeddrasmgparticles 1,
di spersed in thermal current of a spray dryer to

obt P #t sPRY tth § 56 D L THY dop1eshizB dSdiane:. (AIMEKPEZGOGC, €3ariant

were repeatedly classifiéed by a windforce classifier

oBeRrRedS o 195" pBRALE, “REbEef PREVENE.Maliiey of the

SPFIBATE MO0, ~rhemde TUPSES By e eht vRagaRm tianate,
K.K), 1 part by nass of inorganic oxide particles 1

(ahd ndnbemravebmgenpesd i cfe di abiwheiuod tdwideri KAMET150A,
particles = 120nn) and 1 part by mass of titanium

oyl feufdkuke@A byremuiest W ¢d, byhdeikanbek Jam@age particle
diameter of the primary particles = 30nm) were mixed in an
Oster mixer at 12,000rpm for 1 minute and them sieved
through a sieve of 75pm mesh to obtain a toner (6% by mass of
filler).

(Comparative Example A-4)

After preliminarily mixing toner-initial materials
containing 100 parts by mass of a sts'rrene-n-butyl acrylate
copolymer resin, 10 parts by mass of carbon black, and 4 parts
by mass of polypropylene in HENSCHEL MIXER, the mixture
was fused and kneaded by a biaxial extruder and crushed by a
hammer mill and then reduced into a powder by a jet mill to
obtain a powder. The obtained powder was dispersed in

thermal current of a spray dryer to obtain particles being tuned

in shape. The particles were repeatedly classified by a wind
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added and m xed in HENSCHEL M XER to obtain a toner (a
pul veri zed toner). By using the toners obtained in

wez@apless A-1 to A7, and Conparative Exanpl esPE¥/J#2003014709

A-4, inmages were fornmed through the use of an inage
formn aratus (|nag|o Neo_ C385, manufactured by
f@r&@hcgaﬁﬁﬁglﬁy upfi) apoetended epardcko i digtribadgon was
(Eval uati on Iterrs) | ) Transferring rate After

obtmfeat.r i Mg 40D0%artagbyanesss aifi thehabtaimed shéetolored
of paper from a photoconductor, transfer residua

gﬁﬁﬁrcléé?n?'ﬂﬁx‘%g 190 th88s RITY eSS HYizb AMEBH A BHDKH 2000,

efore a cl eani ng step was transferred to a sheet of

U FRIRSRA Y T AR APER. I Lol S cpasy of

a reflection denS|toneter N%cbeth reflection )
HRgawiget @¥ldrpspaytiches orler (e cnwmbes daverggmcaanticle
reflection density fromthat of the blank portion of
dempape rdfei g préamityh pardides wa @yal) ush&dl gsark b mass
toner which had a difference thereof being 0.005 to

8f Q3 NRSm ey i&@t@ﬁrg%@A %%c%@%&&‘ v‘ff ka KK) was

di fference thereo eing 0 11 to eva uated

R AR B e AR SEEL N SB S5. BERAR o G

dust After checking dust at the tine of devel oping,
pHtverigadrtoner).

By using the toners obtained in Examples A-1 to A-7, and
Comparative Examples A-1 to A-4, images were formed through
the use of an image forming apparatus (imagio Neo C385,
manufactured by Ricoh Company, Ltd) to evaluate the following
items.

(Evaluation Items)
1) Transferring rate

After transferring a 20% image-érea ratio chart to a
sheet of paper from a photoconductor, transfer residual toner
remaining on the photoconductor immediately before a cleaning
step was transferred to a sheet of white paper using a scotch
tape (manufactured by Sumitomo 3M Ltd.) to measure the
reflection density by a reflection densitometer (Macbeth
reﬂection densitometer RD514). A toner which had a difference

in reflection density from that of the blank portion of the paper
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I mage on the photoconductor was transferred onto a
sheet of paper under the sanme conditions, and presence

worotabsmre of toner on a white line in thin |PCEIP2005/E4709

not - fi xed i nage before fixing step was judged by
I sual., check. t rwhich _had no pr bIe Wi t h
eangiae paan DOt amesa lat ad 8 thner o ORPE high pd
problemw th its . gr actical use, however, the quality
n

deffege noretimeredinberngr0i & tioofed 1 8veiasacsdlastal wes B, a
eval uated as C, and a toner which had sone probl ens

WohBri whiphathidcal disfereaseevRbéradéfdhedfigD0.Bl1 to 0.02 was
Cleanability After outputti ng 1, OOO sheets of a 95%

e%gﬁa%(?aasr LGy § I&gﬁ&ne} 8‘@5& &I(ﬁ# etn%'eef eof lﬁemg

remal ni ng t he photocon gone
a cIeaﬂlng step was tyransferr to a sheet of mhlte

apne 02 waEst era %"é%d(ﬁﬁ factured by Sumitonp 3M
Ltd ) to measure the reflection density by a

2o fTreaisfenrtendiusdmet er (Macbeth refl ection
densitoneter RD514). A toner which had a difference in

ref | ectAfper AeReikiel a8t Wathoftihe Btat&«zeqef)tﬁgne%h toner

t he paper bei ng | ess than 0.005 was eval uated as A,

toner whi ¢/ di f f.er ence t her eof n

S5y WL SdrtthteioRItEtOs pader ke R q B0 St of
di fference thereof being 0.011 to 0. 02 was eval uat ed
Raper amdler theesame aondidions pmd dvesencer esf absenge of
nore than 0.02 was evaluated as D. 4) Fixability

toner on a white line in thin lines of a not-fixed image before

fixing step was judged by visual check. A toner which had no
problem with its practical use was evaluated as A, a toner which
had no problem with its practical use, however, the quality being
somewhat inferior to a toner evaluated as B was evaluated as C,
and a toner which had some problems with its practical use was
evaluated as D.
3) Cleanability

After outputting 1,000 sheets of a 95% image-area'ratio
chart, transfer residual toner remaining on the photoconductor
which had gone through a cleaning step was transferred to a
sheet of white paper using a scotch tape (manufactured by
Sumitomo 3M Ltd.) to measure the reflection density by a
reﬂection densitometer (Macbeth reflection densitometer RD514).

A toner which had a difference in reflection density from that of
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An i magi o Neo 450 i mage form ng apparatus
(manuf actured by R coh Conpany, Ltd.) was nodified and

w0 aoveni14009 a system taking a belt fixing approapdT/JRI®IIN4709

the nodified copier, solid inmges with an anount of

toner adhesion of 1.0 O/Ing/cn2 were printed on
theamdbhelkr i pgrisbeeted dheplmapepabem@antedsedihamafef05 was
(6200 manufactured by Ri coh Conmpany, Ltd. and

eGUPhh £Ad O4s PAI ™ | {3th 32RER FRTHH @C4 U Eifle 1Yn MBS Hireof being
Conmpany, Ltd.j and evaluated as to its fixability. The

fiX t f d il [ ;

ngaﬁ%Q%at nglﬁ?svmﬁgrﬁ%%ﬁﬁat%@ oS Y BPskEcvhich pad o
enperature at K hot of f d j

dpipapnsastiences einenD- M itest- 0 XYy cYaHRreR e Cr Rd
| owest fixing tenperature was al so neasured using

tbaayywhdpkrhad 4idiffremid therpef being morehtlant pH2 was
residual ratio of image density after an obtained

efviaﬁhgge&@@g.r ubbed with .a pad being 70% or nore was
taken as the lowest fixing tenperature. A toner that

is%ﬁlh t he hi ghest fixing tenperature of 190C or

128 I hedl owest fixing tenperatureof 140C or |ess
was eval uated as B. A toner_ that did nof satisfy the
above- Adt edim@giPt i Mhedas 40¥al vdnageas ftg_rng)ng %@Bparatus
Density After outputting solid inmages of the inmages t
(ﬁléﬁﬂﬁﬁi&lﬁfedJBpeRiﬁﬂO@c(rﬁ@lmﬂ}adbtd.gCWby mpdofie Gompdriuned
Ltd.), each inage density was neasured by an X-Rite

tﬁ%%&%&@[ﬁkﬁgﬁs gggtf g%}feiﬁ’lyg) app?8aeBAS USRS tHY rhbdified
copier, solid images with an amount of toner adhesion of 1.0 %
0.1mg/cm?2 vwere printed on transferring sheets of plain paper
and heavy paper (6200 manufactured by Ricoh Company, Ltd.
and duplicator printing paper manufactured by NBS Ricoh
Company, Ltd.) and evaluated as to its fixability. The fixing
test was performed while changing the temperature of the fixing
belt, and a highest fixing temperature af which no hot offset
occurred on plain paper was taken as the highest fixing
temperature. The lowest fixing temperature was also measured
using heavy paper. A fixing roll temperature at which fhe
residual ratio of image density after an obtained fixing image
rubbed with a pad being 70% or more was taken as the lowest

fixing temperature. A toner that satisfied the highest fixing

temperature of 190°C or more and the lowest fixing temperature
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performed for each of four colors, and the average
val ue of the four-color inmge densities was obtained.

waoaoenern1havi ng the average val ue thereof bei nECT/@R905/014709

than 1.2 was evaluated as D. A toner having the

a¥era e val ue thereof being 1.2 or_nore and |l ess than

21 414H3Ce 05 %‘ised“’% evaluatatbrahali ngAt henayebhge did not
val ue thereof being 1.4 or nore and |l ess than 1.8 was
eabisfuttdt aboBe-wotaheondidiongwhkee wyleragd xallle

thereof being 1.8 or nore and less than 2.2 was

&Y ampteb&ssAy Tables 1 and 2 show the characteristic

val ues (properties) and evaluation results of the

above- tioned i.ndividual toners. er.evaluatio

Mone Tt SR 3K 0170 HBRER S  ofoH B i aRp oo Fheets of
particles Urf and Xtotai,_ average circularity of
pamer $APPi @nanufgrtvreddn Récqlhk‘ng/Hﬂlm hid)siepoh image
Table 1. - Existence Ratio of Inorganic Fine Particles

denXBlyr fwandméadwied rbyp yesXeRitd Mthhyufastuwid the X-Rite
toner was dispersed in a sucrose-saturated aqueous

$RLyti théngnécd'ﬁleeﬂnéht'%f(%h@ AL I?Fe'}xsciltgicﬁ%szgeﬁﬁrﬁtely

ave a wall thickness 1,000 anhgstronu

0 h
B TeaR LR B S Boud bR ot R £ R vt of the

particles were taken at 10, 000-fold magnification
teurigoton riamaae sdpvaitdbecwasn obtatesdopel (TEMG1ving the
manufactured by JEOL Ltd.). Using an inmage anal yzer

anexage Neal dBheredf eing Medvwftheinurned WasNexbfusided as D.
Ltd.), in a cross-sectional surface of a toner

ﬁaf(;ﬁ%ﬂl glaﬁglrgetflgea&éﬁgcé $¢hE Vi redTSRiNe 478 d°BfSre and

part'i

less than 1.4 was evaluated as C. A toner having the average
value thereof being 1.4 or more and less than 1.8 was evaluated
as B. A toner having the average value thereof being 1.8 or
more and less than 2.2 was evaluated as A.

Tables 1 and 2 show the characteristic values (properties)
and evaluation results of the above-mentiéned individual toners.
Other evaluation items include existence ratio of inorganic fine
particles Xsurr and Xiotal, average circularity of toner particles,
SF-2 and the like, which are shown in Table 1.

- Existence Ratio of Inorganic Fine Particles of Xsurf and Xiotal -

In a vessel, 67% by mass of the toner was dispersed in a
sucrose-saturated aqueous solution and frozen at —100°C, and

then sliced so as to have a wall thickness of 1,000 angstrom
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maxi mum the area ratio of shadows of inorganic fine
particles in the region of 200nmin a direction

w@erpondicul ar t o the toner particle from t hePGUIF2¢%014709

was taken, i.e. Xsurf was obtained. In addition, the
area ratio of shadows of inorganic fine particles in
usiag ohalcryoesicsbtome cfBIERES! | anahufaetursd t by Laica).
toner particle, i.e. Xtotai was obtai ned. Ten toner

PrRiUrES eSf WReecPRILEbEF oAlal l faFRIVeandf roaur pdrticles were
respectively. The average val ue of these ten toner

riicl e . . .
%@ﬁ ag.ﬁ%ﬁ??t gyl TEIR R IRMRIERIR olectron

,500-fo magni fi cation using a_scanpi lLectrop .
rnﬂ%rfw@aﬁe(%@%?@dﬁ% mlf@tc&%adfkﬁ Lﬁ@gh ;E‘,tﬁi)t'd. ?’%Pg an
an accel eration voltage of 5kV t o select 50 pieces of
imvage panlyndre (nexgpes Newr dBE Tee i2ndgenanidactured by
was anal yzed by an i mage anal yzer (nexus New CUBE ver.
REXURRY aptdnNednby MNeXY3ceRional SurfdceOopt ot Particle

shape factor SF-2.- Average Crcularity - In a vessel,
Shefactin oRre aefaiy Toow OF kel e (Rticley was
Sohstsed qoeaualoly,uolng L SEe o SR Bt
using a flow particle-imge anal yzer (FPI A-2000;

impLE asdgioadobH 2 0Bysmedn @od jxectidi e enpemabjeudar dol thé ttpner
was nmeasured w thin

particle from the surface was taken, i.e. Xsursf was obtained. In
addition, the area ratio of shadows of inorganic fine particles in
the total area of the cross-sectional area of the toner particle, i.e.
Xtotal was obtained. Ten toner particles were selected at
random and measured respectively. The average value of these
ten toner particles was taken to be the measured values as Xours
and X¢otal.

- SF-2 -

The toner was magnified at 3,500-fold magnification
using a scanning electron microscope (S-4200, manufactured by
Hitachi, Ltd.) at an acceleration voltage of 5kV to select 50
pieces of tomer particle images at random. The image
information was analyzed by an image analyzer (nexus New

CUBE ver. 2.5, manufactured by NEXUS Co., Ltd.) to obtain the

shape factor SF-2.
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an area of a toner particle dianeter fromO0.6mmto
400mm The concave-convex shape of each of these

wo covensiomns eval uated by A/'S val ue neasured aspeh@P2005/014709
foll owi ng procedure. (Measurenent of A/S value) G ass
pl ane pl ates used to resenble a pseudo | atent image
-caver®ege (arpabadoyi-nt ermedi ate transferring nmenber, a
pseudo fixing nmenber, were prepared, and a sieve of

22mm mesh Ysei0. 28 dith Okaasr Rl ©.2FACH hongFfav@Sactive
pl aced on the nesh and the toner was sieved while

REBLARE 8 SRR 1) AR PO R RO L g

the nesh. A photo of the glass plane plate held in
adpguatelye wRidS akBn YtBAsQREC b&wmgt g@npradas.  The
pl ate using a high-resolution digital canera (COOL PI X
to2Re 4, 9B pReQig xel $iquihuf astagr ed impalu@eN Corywsing a
The i mage taken at that tinme was an i mage enabling

f?é)v:vcgﬁ?fi 99%%&‘?%25%@1;{%%&“ eRPIA2DOLBE tﬂ@ﬁfufacturegt by

contacted the g surface and the portion th

he ton did n contact the glass, plate surface..The . .
YRR R b g ETeTess A HBIEaaT BERsIvel pgohin
performan i mage anal ysis using an i mage anal yzer
qn mage- ¥ o Riney, pankg %tdtlarrwebfyfrpm&gpm],tm Jym.The
area the toner contacting the glass plate surface was

bl ackepheuteonaive tdoavarxeashngse deff ioaeth af Aheteeobbmers was
the area. The outline of the whole toner was drawn

ARk S, AL 3 STy b e

Al Y e ment of A/S value)

Glass plane plates used to resemble a pseudo latent
image carrier, a pseudo intermediate transferring member, a
pseudo fixing member, were prepared, and a‘sieve of 22pm mesh
was set on the glass plate. Each toner was placed on the mesh
and the toner was sieved while vibrating the sieve for 10
seconds to uniformly put a little amount of the toner on the
glass plate through the mesh. A photo of the glass plane 'plate
held in this state was taken from the bottom of the glass plate
using a high-resolution digital camera (COOL PIX 5000
4,920,000 pixels, manufactured by NICON Corp.). The image
taken at that time was an image enabling discerning between
thé portion that the toner contacted the glass plate surface and

the portion that the toner did not contact the glass plate surface.
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a value of A/S and L/ M can be obtained using the above

nmenti oned val ues. The inmage processing stated above
wormepenior ned for 100 or nore sanpling toner SPAEDIPW05/014709

1Table 2 The results shown in Tables 1 and 2 show t hat

toners of Exanples A-1 to A-4 which had an average

Ehe cubarget ypiofufe OFaandcanwnaldudéntd & Peravhal ofomlparter to

total contact area between the toner and a | atent

o | r [ .
et aﬁfan%e“%dﬁoa?nY%fﬁ‘%%ﬁ%o%? ki Qﬁaﬁﬁ% b8 -Pro

dr ophobi ed SI| a_nu K art
SRR LTS QA Lt el ag &5 foner
an external addltlve respectively exenpllfl
condacting thesglass plate angfaae aras blacked raatte, am@ the area
occurrence of transferring dust, and excellent
5 wheatefinkdt gsh&causdtahe ttonersal ndkb donetlliie cohthet wlhole
with a [atent inmmge carrier, an internediate

@RS TALd | M WRMREEL BgciR Tand NI e 'TBF&E aél?ﬂ’ounded

Wth respect to fixability of the toners,

fe cu d. The 0, sh eIIent
vt fhe Hiaekofte v as d S8R 8,44 R o0 ARESEe RhGcantr oFipells
|nage f|X|na~Eropert|es I.n addltlon the toners of
sof o amd E&M seardbe raitained ofsing ithe above
(L/h@ of the long axis L and the minor axis M being
rhéMtiorded nvhb@eONt'Bhke Suid{HeeppoEddsingwigacedhaboserwas
contacted with a latent inmage carrier. On the other

10 g dEL5P190 8F P AP N RATE A
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havi ng a high average circularity and showi ng a | ow

A/'S value of 7.1% and an al nost spherical shape showed
w@2@ensioder ably high transferring rate, howevePCT/JP2005/014709

brought about transferring dust, which caused image

def eetrs—A—addirton—thetoper—showne
cl edangbi I Lt yy 5The |t gngr jof mparativ e A2 to
whi gh [no ﬁ)édg@proti Zed sji lfi cla havijng 1 rary
par tli gl & giwalngt ar |of 1201{1m s| added t er nal
addi|t ifves 8 hdjwed eyegl“lze?;u\.f,-ifxabioéitgs, ,  Was
poor, ing%%@%err—: g & 4T, le- [ad- (¢ leednab 'he toner
of (Jonpag'étg;y@ Exanml € A-3 hlavj ng|a h er
averiage dgegnieger af |i norjganijc fine par of 310nm
shoyed ex€él%ent| dl danjabj || tly,| however oor in
transflerring dudt fiyajgljJ't\/, partic
| ow-{t gnper at ur e |i magde-|{f i Xi|ng| properti ¢ oor. The
tongr |of Cgpar gtd |ws rExalg|ce| A- 4> Hawi / aver age
cirqullarity shqW @:é’h:%@@sﬁalﬁe % and
bei ng |fornm&d in |an HndET it e shape di how
trarsJerring dudt ,| hHowevier|, ishpwed a low transferring
rat g §9nd poor image |qualjtly [ evel.| The toner {had
excegldlent Ieanagj‘uw,m@v@v&rminﬁ?ar;ﬂi cyl ar the
Iom@neramreflmmlﬁtg HaS| PO . ¢ kBones g of
Competjat i ve Exanplies| A- 1| and] A-4 rlespecti el y
Satigﬂipd a relatilo QF‘ al[i L/N) of the lgng axis L
and |tfle minor axis M being LYy M< 3 in|the|l contact
sur fldgle porti on |shes|ec eaph| ofa| hegect pnAr s wegnt act ed
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- Synthesis of Organic Fine Particle Enulsion - To a
reaction vessel provided with a stirrer and a

w0 b@cirotoes er, 683 parts by mass of water, 11 peCT/SPA095/014709

mass of s_odi um salt of the sulfuric acid ester of
met hacrylic acid ethyl ene oxide adduct (ELEM NOL

TRBI8® nanufactured by Sanyo Chem cal I|ndustries,
ltd ) 80 parts by ¢

of methicrylic acid, 110 pﬁvﬁmaﬁyn’&ﬁé&ﬂﬁi buty
acryl at ¢ Trd@sfpenits | Byansfesring ‘b@fe\éhagﬁ{tgg veGhkaie, Imase

and 1 part Beterass|of &wibni ate were Density
pousad, jand tirred at 40 rpmfor B5 minutesBt o A
©PTAin & white emul[sion.B The white Brul si on wés A
]ﬂg%%a the tfen'percﬁregn fhe systgm was raiged tp B
5C Luc |§au| O Wasg Per f rrTECI Bor 5 hourg Next, p

ﬁ-'f Afloan Ariiand

dnl ]
BRSS—otT—at HeouUS—SOTr UL 01T O L1760y TTHSS
E#nﬁ r§| U npr A” phat.e \A@é added. ganBf he—+ c')BU A

Fxxdr e (was n‘hture at_25C for '-')_hnﬁrq to :;;F

A
Eﬁuﬁgus dlspe*ﬁl on|liqui® of a vinyB resin (c&oolv r A
obmsghyd.@ne- met hacrylic i d-butyl agrylate -sqdi um
8al A-10f [t he bl furilc acid estdr of ﬁethacrvliéﬁdacij B

ebhyLene oxide addyct). This gqueous, sol ution S
fakgnas parti%ul at ¢ errul%l on 1. Theavol unmg avéérl\gqe

PehbLfd € diameter df particulate emyl sion}l sur ed
Ry. A-4 aser di®fract|i on p%rticle siz di stribu

D

%g% Y¢£er| (LA-920, rmanufact ur ed SHI MADZUY DD haLs
m After Birying partBof partl cuIAate enmul siron 1| and

rsofating the resin, The glass transition tenperature
(Tg) of the resin was 72C and the mass

The results shown in Tables 1 and 2 show that toners of
Examples A-1 to A-4 which had an average circularity of 0.95
and a value of A/S ratio of the total contact area between the
toner and a latent image carrier (A) to the total projection area
of the toner (S) being from 15% to 40% and to which a
hydrophobized silica having a number average particle diameter
of the primary particles 120nm was added as an external
additive, respectively exemplified excellent results of a high
transferring rate, no occurrence of transferring dust, and
excellent cleanability because the toners individually contacted
with a latent image carrier, an intermediate traﬁsferring
member, and a fixing member moderately. With respect to
fixability of the toners, no image defect occurred. The toners

also showed excellent results in hot offset resistivity and
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aver age nol ecul ar mass was 30, 000. - Preparation of
Agqueous Phase - To 990 parts by nass of water, 83

w@arb®140y9 mass of particulate enmul sion 1, 37 pRCT/$PA095/014709

mass of a 48.5% by mass aqueous sol ution of sodi um
dodecyl di phenyl ether. disulfonic acid (ELEM NOL MON-7,
homufeasperatiutyy Baage- fixénecaprapriides. es In t adylitiea, the
90 parts by nmass of ethyl acetate were m xed and
S8 hEFLEf OgeEstA- DhbaA aatidfigdl 4 qwildtiothof nsaso (L/M)
taken as aqueous phase 1. Synthesis of Low nol ecul ar

P ster a agti ' it
O Vhentl £t 1, oD hETEHLOR AR BUMPIDAIT B the
229 parts mass, of bi.sphenol A ethyl ene poxide.
G <Batr DOBbIOT W RET S, FBienkaneF CORERRERHIVIE a latent
propyl ene oxide trinolar adduct, 208 parts by mass of
impepht¢draliec. aci d, 46 parts by mass of adipic acid and
2 parts by mass of dib.utyl tin oxide were placed, and

the reaqt tRE oMderieahal FRE oM oNWdBb aRPheBsIExaahple A-1
230C for 8 hours, and the reaction was further

erforned.under e e
BEpBE D R Fud LRI PG R RC Bon BITR1E8 APV of
trinmellitic acid was_ poured jnto the reaction vessel, ..
antPor andr aBcaleastap hesical fhapa; sheyed ﬁrﬁ%fSIﬁSFﬁghy high
pressure for 2 hours to obtain a polyester. This
ped yefetreingasatak dmwesvénwinlceggltaramest polysfereingd . dust,
Low nol ecul ar mass pol yester 1 had a nunber average

R ieBUt s8R T e AePOs.a TR dition, the toner showed poor

cleanability. The toner of Comparative Example A-2 to which
no hydrophobized silica having the primary particle diameter of
120nm was added as an external additive showed excellent
fixability, however, was poor in transferring rate and
cleanability. The toner of Comparative Example A-3 having a
high number average diameter of inorganic fine particles of
310nm showed excellent cleanability, However, was poor in
transferring dust, fixability, particularly 10w*temperéture
image-fixing properties was poor. The toner of Comparative
Example A-4 having a low average circularity, showing a high
A/S value of 47.1% and being formed in an indefinite shape did
not show transferring dust, however, showed a low transferring
ra;ce and poor image quality level. The toner had excellent

cleanability, however, in particular the low-temperature
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aver age nol ecul ar nmass of 6,700, a glass transition
tenperature (Tg) of 43C and an acid val ue of 25.

wepwbloesnis of | nternedi ate Polyester - Into a PERER20GIN014709

vessel equi pped with a condenser tube, a stirrer and a
thernoneter, 682 parts by nmass of bisphenol A ethylene
Bxnbelity nwiasr padducThegtopears sobyComparative shramales A-1
propyl ene oxi de di nolar adduct, 283 parts by mass of

aedephthabiseagiely 2atheficd hyrshssonl ofinfutdo olls/M) of the
trimellic acid, and 2 parts by mass of dibutyl tin

@;i]{ GxIETE @ph&ca?e i 'agé%gagtg'??@gmmpgréa ggﬂgﬂg contact

nornmal pressure at hour's,

reacti on was further perfor under a reduced .
et DBLIITYTHIG TP BTERA PRFSS TRARE 1UaBEked Fith a

pol yester. This polyester was taken as internediate
Idkeydsineagé carmier. medi at e pol yester 1 had a nunber
aver age nol ecul ar mass of 2, 100, a nass average

(keeiylarBrpss of 9,500, a glass transition
tenperature (Tg) of 55C, - an acid value of 0.5, and a

hwydr . Bl . mass of

RS a4 B Befyn i Tt Pargddlt B Fuigh TP0C

i sohor gne dii socyanate and 500 parts by. nmass of ethyl

acet at'ﬁov\é‘rer‘?ﬂ‘&é% ivﬁsﬁefeQEPF’b‘ie e¥EEP urblE8T wi a
a condenser tube, a stirrer, and a nitrogen inlet

thien oanetetrh 668 @ guaitsnbyam qray bérwatient 110parfobys mass of
hours to obtain a reactant. This was taken as

86 &ROhY 1t 1 of Theief rABFLeRCYRPRL Cebdyy dBSmethacrylic acid
prepol yner 1 was 1.53%

ethylene oxide adduct (ELEMINOL RS-30, manufactured by
Sanyo Chemical Industries, Ltd.), 80 parts by mass of styrene,
83 parts by mass of methacrylic acid, 110 parts by mass of butyl
acrylate, 12 parts by mass of butyl thioglycollate, and 1 part by
mass of ammonium persulphate were poured, and stirred at
400 rpm for 15 minutes to obtain a white emulsion. The white
emulsion was hedted, the temperature in 'the system was raised
to 75°C and the reaction was performed for 5 hours. Nekt, 30
parts by mass of an agqueous solution of 1% by mass ammonium
persulphate was added, and the reaction mixture was matured
at 75°C for 5 hours to obtain an aqueous dispersion liquid of a
vinyl resin (copolymer of styrene-methacrylic acid-butyl

acrylate-sodium salt of the sulfuric acid ester of methacrylic

acid ethylene oxide adduct). This aqueous solution was taken
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- Synthesis of Ketimne - Into a reaction vessel
equi pped with a stirrer and a thernoneter, 170 parts

whyorms®1Df | sohorone di ami ne and 150 parts byPOEIER06H/014709

nmet hyl ethyl ketone were poured, and the reaction was
performed at 50C for 5 hours to obtain a ketimne
sonpauticulbites evaslsikenlas k€hien velwmepoaverdge Tharticle
am ne val ue of ketim ne conpound 1 was 418. -

ME@&' gir\étal;ttlgﬁpcﬁte‘:hemuﬁ@lé%zqo 489 Mss 9f laser

wat er, mass of car ack (Printéx35,

@ﬁﬁ%%%%@%"“&ﬁ@fﬁdi&ﬁﬁlb&%ammﬁ' 7l L4020

pol yest er reS| n §R8801 manuf actured by Sanyo Chem cal

madustacituzed by, $HIMA DG §oand mxed 20nmENSSier drying
M XER (rmanufactured by MTSU M N NG CO., LTD.) then

pAact Bif g atecubstek agndiedont 1 B i166Yat3nK The @2 sisj e glass
two rollers, extrusion cooled and crushed with a

%%ﬁ’s% At ke eqk%ftéﬂr%Pr e%);%?%malggrb;{ﬁ% 78 LHPPh8Smass

erbat ration o hase -Into a
vessel dwit h a stl and t hernoneter, 500
KRB FUAACRIBT Thaanor et AhPORacs ol yester 1
(pol yester resin, RS801, manufactured by Sanyo

Ciﬁ’eﬁpaaththmgﬁtAqle(squ&ﬂ’dla)SG 30 parts by mass of
car nauba wax, and 850 parts by mass of ethyl acetate

were peyrogo dudtbh®yt annss abirwaves, 188 spdrt BPCmass of
with stirring, maintained at 80C for 5 hours, and
58%1%911£9e emulsion 1, 37 parts by mass of a 48.5% by mass
aqueous solution of sodium dodecyl diphenylether disulfonic acid
(ELEMINOL MON-7, manufactured by Sanyo Chemical
Industries, Ltd.) and 90 parts by mass of ethyl acetate were
mixed and stirred together to obtain a milky ligquid. This was
taken as aqueous phase 1.

- Synthesis of Low molecular Mass Polyester -

In a reaction vessel equipped With a condenser tube, a
stirrer, and a nitrogen inlet tube, 229 parts by mass of bisphenol
A ethylene oxide dimolar adduct, 529 parts by mass of bisphenol
A propylene oxide trimolar adduct, 208 parts by mass of
terephthalic acid, 46 parts by mass of adipic acid and 2 parts by
mass of dibutyl tin oxide were placed, and the reaction was

performed under normal pressure at 230°C for 8 hours, and the

reaction was further performed under a reduced pressure of
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30Cin 1 hour. In the vessel, the wax was di spersed
using a bead mll (Utra Visco MII, manufactured by

WORMEMICD , LTD.) under the conditions of a |ipwi/aPloerad4709

rate I kg/hr, disk circunferential speed of 6m's, 0.5

mm zirconia beads filled at 80% by vol une, and the
H0speig ov ddmaxtgadopepf bowed, 3themedsd Raxts hyomass of
parts by nass of Bk nasterbatch 1 and 500 parts by

R85 debust iniim clditfiat gcide e PPwaed Bnto tthe veastion aedsel,
m xed for 1 hour to obtain a solution. This was taken

%ﬁgﬁé%gbﬁhﬁlongwagkb?%f%fm' 01802 Au%EREChorH8? pressure

Mass mat erial sol ution were
ransferred, apd 50 parts by mass,of ethyl K acet at nd
5 SohoRES p RHERTBA RALKGPLSE hyF ERE AR Sl o R Lo s
and di spersed using the bead m ||l under the conditions
biwtmgle chlaeeth asat polkegter, 1di Jowimoledeleanmags ppleester
of 8m's, 0.5mm zirconia beads filled at 80% by vol une,

ang, ddhea dinsReh et 08 vk apeX Meke didht OmiRes 3of | 2EE00,0 2 mass
obtain a dispersion liquid. This was taken as Bk

I gment - wax diyspersian biobhd. T 0 33 oft

B E R g ap o A RO SO0 1 B ¥ (BRESe Dloure
filler(Ogano Silicaso] MEK-ST-UP, ER = 20% the

Z'Eﬁbéf 4&”\(7’& agd pRracid iéaiﬂeaﬁgt of the prinmary

particles = 12nm nanufactured by N SSAN CHEM CAL

F IS HRISES of THRey nvedim taddelyemtidr m xed in a TK

honom xer to obtain a reaction m xture. The m xture

was takgty as rBKcfliion RRASE] efhppetation snrelaisdmheube, a
m xer Is preferably 5 000 rpmto 12,000 rpm and the

MiYred and a thermometer, 682 parts by mass of bisphenol A
ethylene oxide dimolar adduct, 81 parts by mass of bisphenol A
propylene oxide dimolar adduct, 283 parts by mass of
terephthalic acid, 22 parts by mass of anhydrous trimellic acid,
and 2 parts by mass of dibutyl tin oxide were placed, and the
reaction was performed under normal pressure at 230°C for 8
hours, and the reaction was further perfo.rmed under a reduced
pressure of 10mmHg to 15mmHg for 5 hours to obtain a
polyester. This polyester was taken as intermediate polyester 1.
Intermediate polyester 1 had a number average molecular mass
of 2,100, a mass average molecular mass of 9,500, a glass
transition temperature (Tg) of 55°C, an acid value of 0.5, and a

hydroxyl value of 51.

Next, 410 parts by mass of intermediate polyester 1 , 89
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time is preferably 5 mnutes to 20 m nutes. In Exanple
B-1, the mxing is to be carried out with a TK

wheooeioi40er at a rotati on speed of 6,500 rpm f oPCI/DP2005/014709

mnutes at a tenperature of 25C. - Emul sification,

Sol vent Renoval,. Transformati on of Toner P 5tic|es -
PaatH At mass edsisohorgpe, Illsﬁﬁ%@,atﬁoa]ﬁér?@ RAHssbyomass
prepolyner 1, and 1.2 parts by nass of ketimne
obrepbyhdcetabe averiexpliaced ot aire aptapavassehehiugonpddiwith a
of resin and col orant having a 50% by mass solid

66RHBAke £ ONEIRN halstPirer] OaBB0a PRk 1% ddh MAISt HulFE|UARMS the
phase 1, 150 parts by nass of preparation liquid 1 of

resin.an ol oran r n i xed at 0Q rpm
SRtV aF DA PRAPRS 1047 BRcn el Fhabfaly s £§Reanc.

%TO(USHU KI KA KOGYO_CO., LTD.). to obtain emul siofi ed
ihdpayas dakengas prepplymeni) _dree ippayanalt yo byemass

for emulsification within 12 hours after preparation

of prrepoBkmeir| 1 phasd.53%.a st ai nl ess- st eel - Kol ben of

helical ribbon type with a3-step stirring fan, 100

Pt HY61 98T K OfinERd si fied dispersion liquid (1) were
transferred, and the solvent of ethyl acetate was
redyced essure

renove ith stirring at 6(i)r mm Linder. I. nd
(1Q<Pa?n€€f 35 EeRGHOR TARSETuRBMPPRE Sy aac%‘l‘ﬁf%r anc a
concentration in the enulsified |iquid becane 5% by
Hassmognetarai b G rafissbyi apeh 9ferspboromieqdigmiveipnd 150
parts by mass of methyl ethyl ketone were poured, and the
reaction was performed at 50°C for 5 hours to obtain a ketimine
compound. This was taken as ketimine compound 1. The
amine value of ketimine compound 1 was 418.

- Synthesis of Masterbatch -

To 1,200 parts by mass of water, 540 parts by mass of
carbon black (Printex35, manufactured by Degussa AG) (DBP oil
absorption amount= 42ml/100mg, pH=9.5) and 1,200 parts by
mass of polyester resin (RS801, manufactured by Sanyo
Chemical Industries, Ltd.) were added and mixed in HENSCHEL
MIXER (manufactured by MITSUI MINING CO., LTD.) then the
mixture was kneaded at 150°C for 30minutes using two rollers,
extrusion cooled and crushed with a pulverizer to obtain a

masterbatch. This was taken as Bk masterbatch 1.

- Preparation of Oil Phase -
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To the enulsified dispersion liquid (Y1), 3.1 parts
by mass of carboxynethyl cellul ose (Cell ogen HH,

wornvwahamtur ed by Daiichi Kogyo Seiyaku Co., LtECT/JRMS0%2014709

added to inprove viscosity, and the solvent of ethyl
acetate was renmoved with stirring at 300 rpmto give
its sHarte ansessekdyedgppdesanhea( sthiPa)y anti thetmometer,
ethyl acetate concentration in the enulsified liquid

S Faakepyerlake SPabY - Misculde hekatidgesheed (Bslyester
further decreased to 60 rpmto renove 'the sol vent

unt i | thyl aget.ate .concentratipn wa r .

i R0 Fo Mop BESHRLE CBY SHTAFA GREpUPY cHulHep, Ltd),
The viscosity of the enulsified Iiqujd after inproving
Iherantsc by myasmoi2sappanba- gax, rogkiSHY tp&rﬁs;l?ﬁgmass of
After filtering 100 parts by nmass of dispersion slurry

b hyldatet et eegr e peanede, anl) tha Ot paetratbye mmas oiised to
i on exchange water were added to the filter cake,

§0°C v ith gtﬁi‘i NRIHiN8E R d At D6t 08 5BRRME sOfank® cB8ed to
rpmfor 10 mnutes and filtered. (2): 100 parts by

ss .of _0.1% by sodi um hydr oxi desol uti on were_ .
AR dn & bogn | | Mo heaReseh (15e Rpgel dondichigted using a
homom xer at a rotation speed of 12,000 r n1for(§8
e v tro 8l 1 ALt | ViscodMibk em amasfiaes 8 rp dass Y ME6)C 0 4,05TD )
parts by mass of 0.1% by mass hydrochloric acid were
wdded tthd heohditiehscak®e af liguidm feed i nate TRkg/hr, disk
honmomi xer at a rotation speed of 12,000 rpmfor 10
e BHLER r80di 1 lsb@éﬁdof 6m/s, 0.5 mm zirconia beads filled at
80% by volume, and the dispersion of wax was performed 3 times.
Next, 110 parts by mass of Bk masterbatch 1 and 500 parts by
mass of ethyl acetate were poured into the vessel, and mixed for
1 hour to obtain a solution. This was taken as Bk initial
material solution.

To a vessel, 900 parts by mass of Bk initial material
solution were transferred, and 50 parts by mass of ethyl acetate
and 165 parts by mass of methyl ethyl ketone were added and
dispersed using the bead mill under the conditions of liquid feed
rate 1kg/hr, disk circumferential speed of 8m/s, 0.5mm zirconia
beads filled at 80% by volume, and the dispersion of wax was
performed 3 times to obtain a dispersion liquid. This was taken

as Bk pigment-wax dispersion liquid. To 100 parts by mass of

Bk pigment-wax dispersion liquid, 25 parts by mass of a filler
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(4)- 300 parts by mass of iron exchange water were
added to the filter cake of (3), mxed in a TK

wheoooioi40er at a rotati on speed of 12,000 rpm fBCT/I¥R005/014709

mnutes, and filtered twice to obtain filter cake 1.
Filter cake 1 was dried in a circulating air dryer at
((hGamr Silidamoel SMBEJSThEP, sE&/ ed 20860 awnbes average
75 nmm mesh to obtain toner-base particles having a

PRHIER AVEhager RAEMH L heidhaisl £Ftiefe S=0Mmandnarhifaetured
particle content of 3.17mm or | ess being 14 %y nunber

of i [ ta b art i -
b@ﬁi?@%\ﬁ& L e AP R MR, TP Bt et and
of the obtained toner-base particles 1, 2 parts.b
maxed om 1y dFKphomomdxer | 1o 2 htADRIHR0BeAHANS IR IEg- byl be
G ariant Japan K K., the nunber average particle
wigtetewaé tatke iprasniyly ophnptliadees FheOnodatand dpeedtof the
by mass of inorganic oxide particles | (the nunber

%ﬁ‘éﬁ% pRbFd A ydisangdefpRf thhe20000BFymPashidckRs mixing
Onm and 1 part by nass of titani um oxi de(Mr-150A,

manuf act ur.ed ei ka K. K. enu r. average particle
s é’rrefﬁr%fl?%’ gr%ﬁ}lg‘*%&?t% mr{g Sonm wgr epm' xed

in an Oster mxer_at 12,000 rpmfor_ 1 m nyte and t.hﬁn

si evedn Brample Bilidheomixngrisnis ket ¢agnedi g with a TK
toner. This was taken as toner 1. The thi ckness of the
hohloanitayat 4 rothtiomspeedast 6,8D0mpm Dr2ithminutes at a
(Compar ati ve Exanple B-1)

temperature of 25°C.

Emulsification, Solvent Removal, Transformation of Toner
Particles -

120 parts by mass of Bk oil phase, 20 parts by mass of
prepolymer 1, and 1.2 parts by mass of ketimine compound 1
were mixed to obtain preparation liquid 1 of resin and colorant
having a 50% by mass solid content concentration. To 200 parts
by mass of aqueous phase 1, 150 parts b'y mass of preparation
liquid 1 of resin and colorant were added and mixed at 12,000
rpm for 25°C for 1 minute by a TK homomixer (manufactured by
TOKUSHU KIKA KOGYO CO., LTD.) to obtain emulsified
dispersion liquid (1). Bk oil phase is preferably used for
emulsification within 12 hours after preparation of the Bk oil
phase.

To a stainless-steel-Kolben of helical ribbon type with a
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Toner base particles were prepared in the same manner
as Exanple B-1, provided that in the preparation of an

woRlsphase, 25 parts by nmass of inorganic fi nePCT/JP2005/014709

particles (Organo Silicasol MEK-ST-UP, ER = 20% the
nunber average particle dianeter of the prinar .

Patep iterring? fam, fileotarley myssl @’sﬁi\m@lﬂ\ﬁl&lﬁlspersion
| NDUSTRIES, LTD.) were added and m xed in a TK

lh?ﬁ‘mﬁ(l)%vé%defaﬁbﬁﬁ@ﬂdiatﬂd)l‘meoéoltvl@eltrof athgh aspeate was
of the mxer 12,000 rpm mxing tinme for 25 m nutes!

and m xing.t e o | a1 ] Kq
riewge%gvggr ﬁf@?@%kﬁfw?ﬁﬁgﬂf&lﬁéﬁ%%h%g?dﬁr%%%ﬁ“2%1’3)
speed o .5 rpmfor 10 m nutes at a tenperature of
H585°C" foxlbr POHTBI M EAleRie o HRY A5ataLE O STig oy an the
by mass of the obtained toner-base particles 1, 2
qrauisifiyd nigsidf baydmop i bod miakscto (elkizoe emulsified
manuf actured by d ariant Japan K K., the nunber

(ﬁ%§@§gﬁnpﬁﬁhhg!QTQDaneter of the primary particles =
30nm and 1 part by mass of inorganic oxide particles

b | L o ESRG RiAA S TR, T ) B2 by
e o prh O ORE LA LHIOBE (LGRS Rt ip AT Gl wred by
30nm were mixed in an Oster mxer at 12,000 rpmfor 1
Duiiche Kogy b lSeiysikay €b.; Artdugiveresiddeddfo MBprAvaBEiKCcosity,
to obtain a toner. Preparation of Two- Conponent
DryelwPelolvent of ethyl acetate was removed with stirring at
300 rpm to give its share under reduced pressure (10kPa) until
the ethyl acetate concentration in the emulsified liquid was
decreased to 3% by mass. The rotation speed was further
decreased to 60 rpm to remove the solvent until the ethyl
acetate concentration was further decreased to 1% by mass to
obtain dispersion slurry 1. The viscosity of the emulsified
liquid after improving the viscosity was 25,000mPa-s.
- Rinsing to Drying -

After filtering 100 parts by mass of dispersion slurry 1
under reduced pressure,

(1): 100 parts by mass of ion exchange water were added
to the filter .cake, mixed in a TK homomixer at a rotation speed

of 12,000 rpm for 10 minutes and filtered.

(2): 100 parts by mass of 0.1% by mass sodium hydroxide
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waEx@apiesy t he performance of the toner of theP@r/ae

When image quality or the |like of the copied images

were evaluated in the Exanples and Conparative

DO0/014709
i nventi on was eval uated as a two-conponent devel oper.

As carrier C 1 used in the two-conponent devel oper,
sbtutione were i eddedhte ntheerfilieeatattenbf h(1d, silikednén a TK
resin with the average thickness of 0.5mmto have the

lﬁ)‘iﬁf)gﬁ egaafﬂ hCo & a1 ATRIRIe b 3ZTODVCFPmUERD30! MiAutes and

vess parts by mass of the toner 'was used relative

t.o 10 arts by mags of the carrier particles and
f’nli%ﬁﬁ%lgdg?#gr 5e€{383§a‘?rerﬁs>?é"le'with a vessel being upset

to stir the mxtures therein to be unifornly m eid and .
char gé@)t 800hparks byr srarse of Hb 18a/hy apass (b (’G&Kﬁ% gricacid
| was prepared as follows™ As a core material, 5,000
werd 9 ddfe Mo frler filtees ke dfe@)hanixgl dnna K dvemageixer at
particle dianmeter of 35mm were prepared. As coating

ﬁ&ﬂﬂi?hgﬁqeﬁpof’@i 50@3’%@2 dzo%otlﬂhﬂﬁﬂgs ahfNeé L by

SS O i cone résin nonvol atile nmatter

content. o 0% napufactured. by Dow, Corni ng ,Tora
Sili cgf’f%‘ '@S,I’ﬂfcﬁ E’y T@Sﬁa?gé"b‘é‘ r‘?‘é‘é’?a&geaﬂlng%grs ¥5ﬁeadded
SH6020 (manufactured by Dow Corning Toray Silicone )
tGothe Ifiltey, cadral of (3)amréxds imag sTKEJ hemymixer Adkavkgtation
prepared and di spersed with a stirrer for 10 m nutes
dpedd 6PAE080CHRN Adr 90 wiinitesThend dileered eswidle tndbtain
the coating solution were placed in a coating

r at in which placed materials were coated while
giving rofational flow by equi pped

Filter cake 1 was dried in a circulating air dryer at 45°C
for 48 hours, and then sieved through a sieve of 75 pm mesh to
obtain toner-base particles having a volume average particle
diameter of 5.0pm and a fine particle content of 3.17pm or less
being 14 % by number of pieces. This was taken as toner-base
particles 1.

- Addition of External Additives -

To 100 parts by mass of the obtained toner-base particles
1, 2 parts by mass of hydrophobized silica (HDKH200,
manufactured by Clariant Japan K.K., the number average
particle diameter of the primary particles = 30nm) and 1 part by
mass of inorganic oxide particles 1(the number average particle
diémeter of the primary particles = 120nm, and 1 part by mass

of titanium oxide(MT-150A, manufactured by Teika K.K., the
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rotatable bottomplate disk and stirring fans in a
fluidized bed to coat the coating solution on the core

wordosoi4lle The obtai ned coated nmateri al was cabPci/medos/ 014709

an electrical furnace at 250C for 2 hours to thereby
obtain carrier CG1. Evaluation Method (Eval uation

number @verAgeupardiclchdigmeteranf etded usiinesyy upedticles =
gauge, 7 parts by nass of toner-base particles and 93

Jith W¥r&astxed iABAND bto1C &likie®! $t 112, 000 PghCior 1 minute
di amet er of 35mm produced by Ri coh Conpany, Ltd. were

A £ E AL V2 ﬁ%‘i&’%a\% gieegvfc"c}? ﬁ'gﬁnﬁ Scth Y 2581'6{ %L{rﬁk%er.

appar at us excl usi ve purpose a

RRUS TR AT B R T

seconds, and 1,800 seconds, and the respective anmounts
thle threegwaePed tem te®.ApnTA15 (-nC/ g), TAG00 ( :
-nC/g), and TAI, 800 ( -nC/g), respectively, in which

(U pHIREFd B0 BFA) r especti vel y represent the
time of seconds for stirring nagnetic carriers and

t oner. rge id e-up pertie t
neasurqfeo?r#%erﬁc%%fs%t Hgyglﬁg%%twg{rgcr%e gae eodotqgi hed TH Cnhgranner
item (1), a toner hgvi ngila val gli of TAl5 being 26 Qqr
afofambleBiluatyidedthat inibe REcp At HoRpl anopil phase,
TA15 being 22 to 25 was evaluated as B, a toner having
% yelnte by TdSs bdi hgordghnie FinevgsaebialasatOdganoCSikiveasol
a toner having a value of TA5

MEK-ST-UP, ER = 20%, the number average particle diameter of
the primary particles =12nm, manufactured by NISSAN
CHEMICAL INDUSTRIES, LTD.) were added and mixed in a TK
homomixer under the conditions of the rotation speed of the
mixer 12,000 rpm; mixing time for 25 minutes; and mixing
temperature 28°C.

In Example B-1, the mixing is to be carried out with a TK
homomixer at a rotation speed of 6,500 rpm for 10 minutes at a
temperature of 25°C.

- Addition of External Additives -

To 100 parts by mass of the obtained toner-base particles
1, 2 parts by mass of hydrophobized silica (HDKH200,
manufactured by Clariant Japan K.K., the number average

particle diameter of the primary particles = 30nm) and 1 part by

mass of inorganic oxide particles 1 (the number average particle
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being 17 or less was evaluated as D. Wth respect to
charge tenporal stability, a toner having a val ue of

wa2006/0800 - TA600 being 2 or | ess was eval uat ePICEHIP20)5/@4709

toner having a value of TAl, 800 - TA600 being 3t o 4
was eval uated as B, a toner having a value of TAl, 800
diaTAGRE beithg Primasyvpsriachsuat d20asmCarahd patrérer mass
havi ng a val ue of TAl, 800 - TA600 being 9 or nore was

oBVEItY Rt Bth asxide IMEI1IGMRDIh hh¥i fAEESFe PWP UKD RAD., the
sheets of paper using a printer as an eval uation

VP CERGEL e TARAFRRY, B P TR roices -

hotgconductpr whi ch had gone througih a cl eanipg step
%m raese arbxadl 48 an Pekar BRxeR; 2l 1598 1nnipral minute
scotch tape (manufactured by Sumtono 3MLtd.) to
amhshee tlevedefheetglora diong of THypum neddledbi abtain a toner.
densitometer (Macbeth reflection densitoneter. RD514).

-fPI%&faM’BhCM s -edthpbaegRMe L B1d1RI ection density

romthat of the blank portion of the paper being | ess

t han 05 was eval uated as, A :a to whi_ch -had

ad 11 VB2 EaRe B oo soGoRe §F EherpHigd Thages were
eval uated as B, a toner  which_had a difference thereof
eysilngtodoin tthep Brammlesy andt Compatatiyed hxapgndes, the
whi ch had a di fference thereof being nore than 0.02

pagoenaingt of the tonddpf Ehel patsant dhvehtRackgioevdluated
Snmear Runni ng out put of 10,000 sheets of a 50%

A@%@Ic%%ponent developer.

As carrier C-1 used in the two-component developer,
ferrite carriers which were coated with a silicone resin with the
average thickness of 0.5pm to have the average particle
diameter of 35pm were used. In a vessel, 7 parts by mass of the
toner was used relative to 100 parts by mass of the carrier
particles and mix(ed using a tabular mixer with a vessel being
upset to stir the mixtures therein to be'uniformly mixed and
charged to thereby produce the carrier C-1.

Carrier C-1 was prepared as follows:

As a core material, 5,000 parts of Mn ferrite particles
having a mass average particle diameter of 35pm were prepared.
As coating materials, 450 parts by mass of toluene, 450 parts by
mass of silicone resin SR2400 (nonvolatile matter content of 50%,

manufactured by Dow Corning Toray Silicone Co., Ltd.), 10 parts
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ratio chart in nonochronme node was performed under

normal tenperature and relative humdity by using an
wer@boatoion system (I PSi 8000, manufactured byPE/arR2005/014709

Conmpany, Ltd.) and running output of 20,000 sheets was

then perfornmed in the LL environnment at 10C andl 5%&RH
byRel s v€ aloimalistilgné BSHB620a(m ammfnet use dthsd Dabw\V@orning

Then, an inage on a sheet of white paper was stopped

Ty iBcsRYeLOR DA, & d the g a?ﬁbdb’%' méexebPREfbon black
remai ni ng on the photoconductor which had gone through

rdee\lf)erlegellrgg ‘?1&1?9 td’iﬁg F}ééa&] Sx;ret&{ teahd ttarxfaé%ls I%S? t 18! f mvi’ﬂluttgs to

pape i'ng a“sco ape, erence i nina

density between a devel oper-transferred .t
PAeparep@reaiingr sakiftdpped tThocagss mrakasia daruf ﬁiga goating

spectro-densitroneter 938 (manufactured by X-Rite
5 sbhatipn Wherd geleered ha di fcbatangeapparatge denwshiigh placed
thereof is, the better the result of background snear,

ﬁﬁ%ﬂlﬁﬁ@rﬁef@%aﬁbﬁhﬁﬂlﬂ@ diben ST Affat®éndd fﬁWBbyaé’kijuﬂ:ped

3 shows respective propertles of the used

rpﬁ%@%@ BOki Bty RARKS Sy Sl chSR & BuibifSe bed

I nor an| c Fine Particles of Xsurf and Xtotai In a
tQ the mmadyn gespd ugion wa thactorgamatiepat-sed fenohtained
sucrose-sat urated aqueous solution and frozen at
c0200€, martdridiervsd icaddimal da ha bhuvaracalbiflrhhcekane250°C
of 1,000 angstromusing a cryom crotonme (EM FCS,
10 fORAULBALYR Y iR} 6BLain carrier C-1.
Evaluation Method
(Evaluation Items)
(1) Amount of Charge
To an exclusively used gauge, 7 parts by mass of
15 tomer-base particles and 93 parts by mass of magnetic carriers
in a particle diameter of 35pum produced by Ricoh Company, Ltd.
were placed at room temperature and stirred with a stirring
apparatus exclusively used for the purpose at 280 rpm, and the
amount of charge was measured using a blowoff unit. The
20 stirring was performed for 15 seconds, 600 seconds, and 1,800
seconds, and the respective amounts of charge were defined as
TA15 (-uC/g), TA600 (-uC/g), and TA1,800 (-uC/g), respectively,

in which the number following TA respectively represent the

time of seconds for stirring magnetic carriers and toner.
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Pictures of the cross-sectional surfaces of toner

particles were taken at 10, 000-fold magnification
WQIg006Q1414 r ansm ssi on el ectron m croscope (JEMCDI2005/014709

manufactured by JEOL Ltd.). Using an inmage anal yzer

énexus New CUBE ver. .2.5, manufactured by NEXUS Co.,

2dCharga Buddosy- Becpéntiak surface of a toner

particle where the cross-sectional area of the toner

particlig pMasniEnddedhehb@ralRAahidd Lt of Wshfined in
inorganic fine particles in the region of 200nmin a

O P )RS AL i e ' SaL 06 ATSISEEIAN 628 O e

addi ti on, tae area rati o _of shadows of inorganic fine
wastgalsated and tdptanenhavisr anealaeoet Tdekd beaae 22 to
area of the toner particle, i.e. Xtotai was obtained.
Azwaoeenlpated alseB, wetensehestiag atvalapdohTAIG being 18
nmeasured respectively. The average val ue of these ten

I I t I,
T R A R

i fied at 500-f ol i ficatiqQp.ysi [
PR 1 Rarot e, L Hinur b rBP S5 7 AR be
Ltd.) at an acceleration voltage of 5kV to select 100
temeparabstalidily, gatener davinges vatne ofhlldd.BAPor Td6Uh

was anal yzed by an i mage anal yzer (nexus New CUBE ver.

ring fanulasct wasd vyl NDEdSa €A\ ,, a ltbde) Hhaviald al valde of
shape factor SF-1. In the sanme manner as above, 50

TASEE o TR VERSE P 4 BB RN 58 8 coner having
a value of TA1,800 — TA600 being 5 to 8 was evaluated as C, and
a toner having a value of TA1,800 — TA600 being 9 or more was
evaluated as D.
3) Cleanability

After outputting 100 sheets of paper using a printer as
an evaluation system (IPSiO8000, manufactured by Ricoh
Company, Ltd.), transfer residual tonér remaining on the
photoconductor which had gone through a cleaning step' was
transferred to a sheet of white paper using a scotch tape
(manufactured by Sumitomo 8M Ltd.) to measure the reflection
density by a reflection densitometer (Macbeth reflection
densitometer. RD514). A tomer which had a difference in

reflection density from that of the blank portion of the paper

being less than 0.005 was evaluated as A, a toner which had a
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random usi ng the scanning el ectron mcroscope, and the
i mge informati on was anal yzed by an i nmage anal yzer

W@ p@xosioNew CUBE ver. 2.5, manufactured by NEXRESI/DRR005/014709

Ltd.) to obtain the shape factor SF-2. 3) Si- Surface
Concentration and F-.Surface Concentrati on The

diffecentce athereaff being M0 doelt0L0dware e¥ghiaitd 445 dR, 2
of fluorine elenent on surfaces of toner base

t0abki ¢llEshWaLE REdsfleedndsi thepsoXbedngpbod bkl Ect(.08 was
spectroneter (1600S, manufactured by Philips

El ec i C h tis ]
eFRTGRbER A G B Eol o HRAPRARRL I SHER A th Pt CHeing

sanpl e holder with a carbpn eet to neasure the
n%]ﬁ%éhﬁ%@i%?%ﬁs?ﬁ@l%t@éjﬁﬁiﬁsource of MyKa X-rays at

400Wwi thin an analysis area of 0.8 x 2.0mm 4)
(AY B v GionuifauLt Batkgeovndsemeay 2g of the toner and
0.2m of a surface active surfactant were added to

100m  @fusshhsid |d B wiRlodr 1800100 shestebfade G0t eimage-area
usi ng an ul trasoni c di spersing apparatus. The toner

di,sper,sign.ligquid red ' '

AT B SRR norm
rp.). e avera i it i t hi .

tamebe Bt oRBA FRIRITFe BREHAEY DFodiDiGmibo AGURRLIOD

Tabl e 3 Background TAl 5 TA600 TAI, 800 Charge Charge
system (IPSi08000, manufactured by Ricoh Company, Lt(?.) and

running output of 20,000 sheets was then performed in the LL
environment at 10°C and15%RH (Relative Humidity) in the
same manner stated above. Then, an image on a sheet of white
paper was stopped during a developing step, the residual
developer remaining on the photoconductor which had gone
through a developing step was transferred to a sheet of white
paper using a scotch tape, and the difference in image density
between a dev'eloper'transferred ' tape and a
developer-not-transferred tape was measured usin-g ‘a
spectro-densitrometer 938 (manufactured by X-Rite Inc.). The
lesser the difference in image density thereof is, the better the
result of background smear, and toners rank higher in the order
of D, C, B, and A.

Table 3 shows respective properties of the used toners,

and Table 4 shows evaluation results of these toners.
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( mdg) (- nCg) ( nC/g) build-up tenmporal C ean-
snears properties stability ability under LL

wepwsoonent Ex. B-1 29 31 32 Excel l ent Excel | p€it/JP2005/014709

Excel |l ent Excellent Conpara. Ex. B-1 17 26 19 Poor
Passabl e Excell ent Poor In the toner according to
(Bwalplagida Mtemsdi | ler is poured in the |ast step of an
oi | phase preparation process, and the rotation speed

VfERidlere RAGIJ 6F qhb@gahiw_ihe PHELIEP 08X 1P B Xiotal
these materials are set within the above-nmentioned

ranges.to b I e ndi ti ons_of toner .
di sperigi %n‘?g%egs%e@'g/?%a%g]éﬁégtosfcg}ﬁ%bqoémfri Mas d%%)ersed m a
uniformy reside in the vicinity of_a surface of a
susaape irattratedapg ueausr eouHLogc amd dresenont —100°C, and
variability in fine particle content between toner
themnt isticesl sbs ashownhawne Tabtvalll, tHieknielde bénE00dbtaai getttom
in Exanple B-1, it was possible to obtain excellent

dfagl 13 WrlBeicralymBackE LTS SR SufPASAYIE bYe Laica).

toner has a high anount of charge, excellent charge
L B BRSO NP o PR v
the other hand, the toner obtained in Conparative
tekempnt 18, 00@afoldom agmmficeiteon |usiagr artradsamisspenrelpatron
microscope (JEM-2010, manufactured by JEOL Ltd.). Using an
image analyzer (nexus New CUBE ver. 2.5, manufactured by
NEXUS Co., Ltd.), in a cross-sectional surface of a toner particle
where the cross-sectional area of the toner particle was
maximum, the area ratio of shadows of inorganic fine particles
in the region of 200nm in a direction perpendicular to the toner
particle from the surface was taken, i.e. Xgu:f was obtained. In
addition, the area ratio of shadows of inorganic fine particles in
the total area of the cross-sectional area o'f the toner particle, i.e.
Xtotal was obtained. Ten toner particles were selected at
random and measured respectively. The average value of these
ten toner particles was taken to be the measured values as Xgurf
and Xtotal-

2) SF-1 and SF-2

The toner was magnified at 500-fold magnification using

a scanning electron microscope (S-4200, manufactured by
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cleanability, and the toner had a charge anount | ower

than that of Exanple B-1, was inferior in charge

W iokai4p properti es and tenporal stability of P@mnIP2005/014709
anmount of charge conpared to those of Exanpl e B-1, and
denonstrat ed background snears under a | owtenperature

Fhitd chowutrd. i aty semvaccetesatioGl AbMige of Heerto select 100
conpri sing: toner-base particles, and inorganic fine

pE’@ééé e TonWhehairbidlbeihanes: ba%epahdagé e fo@H1i6R Was
|Pder resin and a filler, the flller is contained in
il

| ayer in_the vi .ty S
atn@r]rg?‘ega?é’ pat t FEPES, a[nﬁag nﬁ%rb ?ejé rg\gegvspa EF ver. 2.5,
di aneter of_the prlmar artlcles of the| rg

manafpeiured &y INESIAS tan@bt AR 4 @pe factor
circularity of the toner |s O 95. 2. The toner

Sieqor dimgheosaisd mdnnehersehbovbe 50 pieceeni doareeparticle
ratlo XSUrf in aregionin the vicinity of a surface

eé ?EFK flgasﬁtpgrﬁ()(ﬂf@l@riﬂa §fication were selected at
age- er-existence ratio Xtotai of the entire

S SRS a0 A T A e

vvherel n the filler-existence ratio Xsurf in a egi on
infortmetiowi wiasy agfalyzedr bacabflmaget aRaly B e{nexus New
particle represents a filler-existence ratio in a

CUBE ver. 2.5, manufactured by NEXUS Co., Ltd.) to obtain the

shape factor SF-2.
3) Si-Surface Concentration and F-Surface Concentration

The concentration of silicon element and the
concentration of fluorine element on surfaces of toner base
particles were measured using an X-ray photoelectron
spectrometer (16008, manufactured by Philips Electronics NV).
The toner base particles were placed in an aluminum tray, and
the tray was attached to a sample holder ;7vith a carbon sheet to
measure the concentrations using an X-ray source of MgKa
X-rays at 400W within an analysis area of 0.8 x 2.0mm.
4) Average Circularity

In a vessel, 0.2g of the toner and 0.2ml of a surface active
surfactant were added to 100ml of distilled water and dispersed
a(iequately using an ultrasonic dispersing apparatus. The

toner  dispersion liquid was measured using a

127



10

15

regi on of 200nm fromthe surface of the toner-base
particle. 4. The toner according to any one of clains
wda2a06/08401herein a part of the filler exists i PCHIERDeYE4709
bei ng exposed on a surface of the toner.5. The toner
according t o any one of clains 1t o 4, wherein the
flowtparticle i ge | |aamalyzetrhe (FBIAr2D600. Ob%rhyfanhasedo by
20% by nmass. 6. The toner according t o any one of

Sy@nek Corp.h, WY @iverbhe catdila®ity wa@uﬁ@%rsu@éar 88hin
partlcle di aneter of the primary particles of

:{ ) & g%r &Pﬁt %e‘f%}%@cflv%aﬁ] B3 ri%l cl ?Cg}(laﬂmgt e{o f t he

qg of clainms 1 to 6, wherein the nunber average
'ﬁ% k8l e dianeter of the primary partlcles of the

rrrrer S£ q{'sur' i lX"i’ot}J' 'ST-1 SFI‘%E i«" ?qn}ﬁ‘%ﬁ :lelt:p‘l ic%’ | Circularir

na v I | o 1J anic\ ZaY a1 W3
Ily IS (U1 ST X O 1 YVITCT [ CT_ I —tC e— 1€t S T
BALF n—i ﬂ?gan. 549%1 L _31_&5nr gnmgr*6 filler 5'% 0.94
‘?H’épi“@ner agggardl Ng4bq Cl ajap §, Mferiei nythe i horgagi c 0.96
£E51 By prises one selected fromtlhe group
ﬁ?ﬁ %tl ng "of metallic oxi des, netallic hydroxides,
I T'ic carboxyl ates, netalllc sul fate, netallic
silicates, netallic niftrides, phetallic phosphat s,
metal lig Qor ates, netdll | ¢ L I tANRLeS. Met@aldeC Background
H , ean- smears
sul fi des. . oy cattiflls | 10, clhe tmef;pacw{ﬂgl;ﬂg@ L5 | under it
cl ai m 8 erein the gr gani properties | stability environment
Ex. B-1 29 31 32 Excellent | Excellent E:;etu Excellent
pompara. 17 26 19 Poor Passable | Prcell Poor

In the toner according to Example B-1, a filler is poured
in the last step of an oil phase preparation process, and the
rotation speed of a mixer and rotation time in the step of mixing
these materials are set within the above-mentioned ranges to
thereby control the conditions of toner dispersion. These
arrangements enable filler to uniformly reside in the vicinity of
a surface of a toner particle and to prevent occurrences of
variability in fine particle content between toner particles.

As shown in Table 4, for the toner obtained in Example
B-1, it was possible to obtain excellent results without any
background smears, because the toner has a high amount of

charge, excellent charge build-up properties represented by
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filler conprises one selected fromthe group
consi sting of urethane resins, epoxy resins, vinyl
WO e®/08401€St er resins, mel am ne resins, benzogRErnarzoz014709
resins, fluorine resins, silicone resins, azoic
pi gnents, phthal ocyani ne pi gnents, condensed- pol ycyclic
TApeand, anyenngnitakechhaggemish thel lap gamifdivexes highly
The toner according to any one of clains 1 to 10,
sWhBILin the filler conprises any one of silica,
alumna, and titania. 12. The toner according to claim
11, [ej fhlle oMpri ses Si | isC n e, .
sili mnc%ﬂ]n éﬂﬁe%#ﬁ%ﬁ&e’ 1(,531[1” 3¢ ro(?b a‘r‘ﬁlele(sii ]Iqil ((:%mg ég?givr?g
I%o the X-ray photoem ssion spectroscqopy is 0.5 atom c%
xmpleid wns nat syfiiciently detompd@ne RAOF Bhe of
clains 1 to 12, wherein the filler conprises an
chegaabdaty, amd tlei wetebhad sethgrgeceamurdttlowhe tharethat
according to any one of clainms 1t o 13, wherein the
oS Bt 2% 18 BiNewhiifericy fyRh8G eI 4119 -BpSp¥diisiies and
treatnment with at | east one sel écted from'the group
consi st of.,silane coupling.agents, titana ,
oG8 pdlied o R R SRP Rt RS S somuaREh §o those of
tertiary_am ne_conpounds. 15. The toner according to
Fxmpde Bl, and semonstrated haeksroundesmieprsrunder 8
hydr ophobi ci zati on degree of 15%to 55%
low-temperature and low-humidity environment.
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16. The toner according to any one of clains 1 to 15,
wherein the inorganic fine particles conprise a silica

wo cooamdioin a spherical shape. 17. The toner aceOr/ait2005/014709

to any one of clainms 1 to 16, wherein the inorganic
fine particles are produced by a sol-gel process. 18.
The toner according to ajLANMSf clains 1 to 17,
wherein the toner is obtained by dispersing the toner
in an aqueous nediumin which the dispersed toner is
subjected to a surface treatnent with a fluorine

-cont ai ni gb ua}ter nary anmoniumsalt. 19. The toner
accor i'ngﬂté) PSS Frein the toner has a

fluorine atom content of the fluorine-containing
conpolifBebdiany paskicles akdnic%to 15 at oni c%
according to X-ray photoenm ssion spectroscopy. 20. The
t oner iaoegadingiricopanyickes, of clainms 1 to 19, wherein
a charge-controlling agent is externally added to the

tonermtaeéfeiaa%bcéoeﬁer-gase@&ﬁierﬁé cB5EPFidnd Bih dd@hBin

20, wherein the charge-controlling agent 1s externally

added.. t he toner-base particles a wet process.. . .
350 Sofibfe, B BOE5 B vep B 1 e Bt o 1 5 wicinity
further conprising a wax. 23. The toner according to
ofnyusfeces ef dihms toney-base particles, the number average

particle diameter of the primary particles of the inorganic fine
particles is 90nm to 300nm, and the average circularity of the
toner is 0.95.

2. The toner according to claim 1, wherein the
filler-existence ratio Xsuyr in a region in the vicinity of a surface
of the toner-base particle and the average-filler-existence ratio
Xiotal of the entire toner-base particles satisfy the following
relation:

Xsurt > Xtotal

3. The toner according to claim 2, wherein the
filler-existence ratio Xsurr in a region in the vicinity of a surface
of the toner-base particle represents a filler-existence ratio in a
region of 200nm from the surface of the toner-base particle.

4. The toner according to any one of claims 1 to 3,
wherein a part of the filler exists in a state being exposed on a

surface of the toner.
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wherein the binder resin conprises a nodified

pol yester (i). 24. The toner according to claim 23,
wob@c®i414 he t oner conprises an unnodifi ed pol REFIE2005/014709

(ii) as well as the nodified polyester (i) and has a

mass ratio of the nodified polyester tothe unnodified

pol yest er Ml Sfc@tert ad@or@ng 260 Thy barerofactaimisnd to 4,

o any one of clainms 1 to 24, wherein the toner-base

wWRE1dial ERe Qfo%t@h@dd&‘:ﬁije g1 6 §ﬁetrl§é POnePdsd. §§% Yythass to
toner materials conprising a polyester prepolymef

2??%)/ gg a&t1 | east a functional group containing a
|b Bi%tom a pol yester, and a filler in an organic

solvent, and further dispersing the toner materials in
an ag@eoudhedionqr Acosdmpects nanst opgasd chaims 1 to 5,
pol yester prepolynmer to a cross-linking and/or an

5 vwhengat the magacoifdhe Aambée averagegesoiidledidmedry of the
one of clains 1 to 25, wherein the toner has a shape

fr?ﬁlté}é/ %:axltlélfes”)@ {He %ﬁerat§hﬁp@ YAHURE 2befagb ﬂrgptlcle

a ratlo Dv/ Dn of a volune average particle
dg (1‘1#9%2’ iver age particle dianeter

6?1'195 lf ©S%he toner according to
claiml to 26, wherein the toner is a full-color imge
forni g tdha teer fancoadingme aByniong afpstaimes, 1i ko 6,
whi ch color-images forned on a |latent inmge carrier
véli €r S dbet nalthbet r anst g4 gshoitle alianid medi éie primary
transferring menber and then transferred onto a

10 pra%‘l‘:%lgbr& the filler is 0.001pm to 0.5pm.

8. The toner according to any one of claims 1 to 7,
wherein the filler is any one of an inorganic filler and an organic
filler.

9. The toner according to claim 8, wherein the inorganic

15 filler comprises one selected from the group consisting of
metallic oxides, metallic hydroxides, metallic carboxylates,
metallic sulfate, metallic silicates, metallic nitrides, metallic
phosphates, metallic borates, metallic titanates, mefallic
sulfides, and carbons.

20 10. The toner according to claim 8, wherein the organic
filler comprises one selected from the group consisting of
urethane resins, epoxy resins, vinyl resins, ester resins,

melamine resins, benzoguanamine resins, fluorine resins,

silicone resins, azoic pigments, phthalocyanine pigments,
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mediumin block to fix the color imges and to forma
fml-color imge. 28. A devel oper for developing a

wo atoei40ed ectrostatic i mage forned on a | at ent PCTYaRPB05/014709
carrier,wherein the devel oper is a two-conponent
devel oper which conprises the toner according to any
condeafsednplwcykclic o pigmemtscardyeisg 18keAppogmeants, and
cartridge conprisinga |latent imge carrier, and a
odeHBi O Agesini t, wherein the latent inmage carrier is
configured to carry a latent inmage, the devel oping

it 13, OO Rl QoARIThOny Phal LD PG R 10,

i mage e surface a

arrier into.g visible.imge by supplying a tqoner to
wherqiz die diller, semmrizes ndBE, o8kd ofhet et ety and
carrier and the developing unit are forned in a
5 teiangled body and detachably nounted to the main body
of an inmage form ng apparatus, and wherein the toner

i s thQZ_t.OWFheaE&ﬂéﬂiaﬂQ:otrﬁiﬁ?ytd)%Qa%_ qhaihedei® the filler
30. An image form ng apparatus conprisinga |atent

cobBHGeS Sitlichorth80EG o0 o B bR 0 gt the

of the latent image carrier, an exposing unit .
stlnn| gesuuling 69 pdie Xwaycphojeamigpior spectroscopy is 0.5

atomic% to 10 atomic%.

10 13. The toner according to any one of claims 1 to 12,
wherein the filler comprises an organosol synthesized by a wet
process.

14. The toner according to any one of claims 1 to 183,
wherein the surface of the filler is subjected to a surface

15 treatment with at least one selected from the group consisting of
silane coupling agents, titanate coupling agents, alminate
coupling agents, and tertiary amine compoﬁnds.

15. The toner according to any one of claims 1 to 14,
wherein the filler has a hydrophobicization degree of 15% to

20 b5%.

16. The toner according to any one of claims 1 to 15,
wherein the inorganic fine particles comprise a silica formed in
a spherical shape.

17. The toner according to any one of claims 1 to 16,
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of the latent inmage carrier based on inage data to
forma latent electrostatic inmage on the | atent inmage

W@ 2006i0e1019 a devel opi ng unit configured to devePOpJIR20es/014709
| atent electrostatic inage formed on the surface of
the | atent imagecarrier into a visible imge by
wheptin rdiea inomganiio fine patrticlesl ot povdatded byage sodrgel
transferring unit configured to transfer the visible
pFR@@son the surface of the latent inmage carrier to a
recording nmedium and a fixing unit configured to fix

the vigd bl g n_the recordi ng _nediu erein the
toner 1%t REY aRBeaLaRei R 1h Ay ans o HRS i .
27. 31. An image f.orm ng nethod conprising:_ charging a
wherate e £anarede phiginedirby edisngrsapsi $heekppernip an
the charged surface of the latent inage carrier based

5 aquéomgenddianmt onf wihivh tla¢ elispersed riosicat i€ subigetad to a
the latent image carrier, developing the | atent

f1:§9k6 OStAld tinb ABICWH PR TBE OFldd¥en8 W dAGEndhg! hg aternary
| atent image carrier into a visible I mage by su &yl ng
atoner t o tthe | atent el ectrostatic inage,

PPNyt he visible image on the surface of the

| at ent ima%e carrier t o a recording nedium and

fixi nd®-heThiestoneriaeeprdanst be clator ddngviedeimthe toner
has a fluorine atom content of the fluorine-containing compound

10 being from 2.0 atomic% to 15 atomic% according to X-ray
photoemission spectroscopy.

20. The toner according to any one of claims 1 to 19,
wherein a charge-controlling agent is externally added to the
toner-base particles.

15 21. The toner according to claim 20, wherein the
charge'controlling‘ agent 1s externally added to the toner-base
particles by a Wet‘procesé.

22. The toner according to any one of claims 1 fo 21
further comprising a wax.

20 23. The toner according to any one of claims 1 to 22,
wherein the binder resin comprises a modified polyester (i).

24. The toner according to claim 23, Wherein the toner
comprises an unmodified polyester (ii) as well as the modified

polyester (i) and has a mass ratio of the modified polyester to

133



10

15

20

wherein the toner is the toner according to any one of
claims 1 to 27.

WO 2006/014019 PCT/JP2005/014709

the unmodified polyestei’ is 5/95 to 80/20.

25. The toner according to any one of claims 1 to 24,
wherein the toner-base particles are produced by

dispersing and dissolving toner materials comprising a
polyester prepolymer having at least a functional group
containing a nitrogen atom, a polyester, and a filler in an
organic solvent, and further dispersing the toner materials in an
aqueous medium, and

subjecting at least the polyester prepolymer to a
cross-linking and/or an elongation reaction.

26. The toner according to any one of claims 1 to 25,
wherein the toner has a shape factor SF-1 of 110 to 140, a shape
factor SF-2 of 120 to 160, and a ratio Dv/Dn of a volume average
particle diameter (Dv) to a number average particle diameter
(Dn) being 1.01 to 1.40.

. 27. The toner according to claim 1 to 26, wherein the
toner is a full-color image forming tonér used for an image
forming apparatus, in which color-images formed on a latent
image carrier are sequentially transferred onto an intermediate
transferring member and then transferred onto a recording
medium in block to fix the color images and to form a full-color
image.

28. A developer for developing a latent electrostatic

image formed on a latent image carrier,
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wherein the déveloper 1s a two-component developer
which comprises the toner according to any one of claims 1 to 27
and carriers.

29. A process cartridge comprising:

a latent image carrier, and

a developing unit,

wherein the latent image carrier is configured to carry a
latent image, the developing unit is configured to develop the
latent electrostatic image formed on the surface of the latent
image carrier into a visible image by supplying a toner to the
latent electrostatic image, and the latent image carrier and the
developing unit are formed‘in a singled body and detachably
mounted to the main body of an image forming apparatus, and

wherein the toner is the toner according to any one

of claims 1 to 27.

30. An image forming apparatus comprising:

a latent image carrier configured t(; carry a latent image,

a charging unit configured to uniformly charge a surface
of the latent image carrier,

an exposing unit configured to expose the charged surface
of the latent image carrier based on image data to form a latent
electrostatic. image on the latent image carrier,

a developing unit configured to develop the latent

electrostatic image formed on the surface of the latent image
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carrier into a visible image by supplying a toner to the latent
electrostatic image,

a transferring unit configured to transfer the visible
image on the surface of the latent image carrier to a recording

5 medium, and

a fixing unit configured to fix the visible image on the
recording medium,

wherein the toner is the toner according to any one
of claims 1 to 27.

10 31. An image forming method comprising:

charging a surface of a la’;ent image carrier uniformly,

exposing the charged surface of the latent image carrier
based on image data to form a latent electrostatic image on the
latent image carrier,

15 developing the latent electrostatic image formed on the
surface of the latent image carrier into a visible image by
supplying a toner to the latent electrostatié image,

transferring the visible image on the surface of the latent
image carrier to a recording medium, and

20 fixing the visible image on the recording medium,

wherein the toner is the toner according to any one

of claims 1 to 27.
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