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WO 20071102614 PCT/ JP2007/ 054752 DESCRI PTI ON CARRI ER,
DEVELOPER, | MAGE FORM NG METHOD AND PROCESS CARTRI DGE
5 Technical Field The present invention relates to a
carrier, a developer, an inmage form ng nmethod and a
VP yWEs6idartri dge. Background Art 10 Devel ofiCgP2007/054752
processes of el ectrophotography are divided into a

so-cal | ed one-conpone @\fﬁllﬁjlﬁ]l process using
primarily a toner, gga So-ca Cﬂg t wo- conponent

deveh MR 1NGR, Brwm%mangmem FOHRRING MEQEODAND 2
gl ass bead, a magnetic carrier, or a coat carrier
made of the gl ass pexsoREst 6] MeE 15 carrier
wherein their surface is coated wth resin or the
like. I'n such a two-conponent devel opi ng process, a
carrier is wused, and thus a two-conponent devel oper

hpscHnivhigti@rea frictionally charged to toner. In
addition, the two-conponent devel oping process is

nore st Q‘hlee k&ﬁ@iﬂ@erﬂﬁ@ﬂe{etﬁité§1@8 3 N&r2fhr, a developer,

one- conponent devel opi ng process and is advantageous
|dh iRl Bl B0uAbAldY | 1TB0ES, BYPlrificb OO Per | OC
of time and has a high-abil'ity of supp ylng a toner
to areas to be devel oped. Thug, the two-conponent
devel opi ng process is frequently used particularly in
hgggkégﬁﬁgiggghlne 25 In an el ectrophotograph.ic
system enploying a so-called digital nmethod wherein a

| at ent
2007/ 1(%%?%5%%%? tﬁkz)g%%s%%g%?éslgdrggﬁﬁqr%%%% ear ¥€gd“r’r1edr?t§1 er

Uith % Solcadled HE&Toe{pddiat! aé%lef;fh% E‘focégg &g

el ectrostatic I mage i's visualized e two conponent
primarily a toner, and a so-called two-component developing

process using a mixture of a toner with a glass bead, a magnetic
carrier, or a coat carrier made of the glass bead or fhe magnetic
carrier wherein their surface is coated with resin or the like.

In such a two-component developing process, a carrier is
used, and thus a two-component developer has a wider area
frictionally charged to toner. In addition, the two-component
develoi)ing process is more stable in charge property than the
one-component developing process and is advantageous in
providing high-quality images over a long period of time and has
a high-ability of supplying a toner to areas to be developed.
Thus, the two-component developing process 1s frequently used
particularly in high-speed machine.

In an electrophotographic system employing a so-called

digital method wherein a latent electrostatic image is formed on
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devel opi ng nethod utilizing the above-noted features

is also wdely enployed. 5 In recent years, demands

of higher stabilization and better quality of
woeatrnmehot ogr aphi ¢ i nages have been i ncr e®2€&dP2007/054752
Especially, a devel opnents of inmage devel oping system

bl f. high-fideli l. [ d h
SRR A 4B AT R e
' t f latent i d, i [ t
Skl 5p 95 GBS 0 A "
' ._Furth .. ed ' [ t.h ' [ f
RS LSRG Y A e bR SRS

st apd'elli zeatipon g i mage quality. There have been
variou ﬁ%pé’g s on the use of a small 15 dianeter

carri o U R iT bbb domeade bF kiefe B Fgfon ana
paftli® AR S gp BR RS b iR v eabe Ry e
PR, PG et dbvaRomBeat R Fmdann hlobths
TP ARG b bRy 1Bk CekERanERinS
anreP P AR SR i it RBRR R Fe Pl
[Pl JRAP ot JERR A D kAT inERed B oBsR e Tpapres o
PP A SROLhABL o IBART. o e FRRES uTaR b hm 1n
P dibbetdfp AR Bin kel ot AIRRph AP AR amet er
| ERee PR RER PR a8 0 o i The
range OfThere have been various proposals on the use of a small
diameter carrier, as minimizing the particle diameter of carrier
is considered as an effective way for high-fidelity latent image
development.

For example, Patent Literature 1 proposes a magnetic
carrier made of ferrite particles with spinel structures and an
average particle diameter of less than 30pm, however, the
proposed carrier is not coated with resin and is used under
low-electric field applied thereon, and has disadvantages in that
it has poor developing ability and, because its is not coated with
resin, it has a short operating life.

Furthermore, Patent Literature 2 proposes an

electrophotographic carrier having carrier particles having the
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2%to 15% S3pmor nore in the range of 2%or |ess,

and the specific surface area Si of the carrier

determ ned by air perneability nethod and ItheI o
ecific surface area S2 of the carrier calculate

(ﬁ@maaugﬂlon S2 (i?pDse) x 104 (p represent"§T/zl.l’m07"’54'%5/2

specific gravity of carrier) satisfy the condition 1.2

t G036iabSzage BadticW @ikt 0OY SO SALS 'o?flsﬁhﬁ o

smal |l particle dianeters is used, there are t
f di5tlpowy tige aghidst @886ains(darrst f)b.ﬂl@fgs ﬁﬁbﬁi% rt1cle

charges can be given to individual toner

bdéamstes NessCelidr 82pRasn A heds A SYF T 8CE, 2195% ! SQ tBQB
unit volunme, and the carrier has fewer occurrences

baiepgn liawhehangedoBa%/ 6F 182 &ie lor- £ B2L 98 e of
resglgtt1 fewer background smearp; occur, gthbeca

o2% es350}&168811ﬂ13/010fndr@ri§rthéjy§ﬁ§e bif Z%‘%rqréggsaﬂ& %@d
dote and image blurs, the carrier can

expetifaniudate beps Eiust ivd Eamzp d(e%érﬂfmge&\b Qﬂﬁ
charge anount of toner can be | owered ecause the

cperineablidty mdtdbdensd rthacsfi)e@{ﬁ@sﬁﬁfadénéfea’ gl, YFgpgnd
| ess occurrence of background snear, prOV| di ng

sed friet ealcul aRgeby daRSE dﬁﬁonfg}d-((a) Q}eQSﬁ)J@QHetI c
brush can be for rr%d becdause of the p2550arr| havi ng

ar eynitdsle np@ bt dpdcefi6igdaRi 6 of @Qﬁl&ﬂeszﬁ?igﬁ} 1c%@tcondhtmn 1.2

flowability of the magnetic brush wl] uce
oc Swsercroof 3 WO 2007/102614 PCT/ JP20071054752
magnetic brush trails left on an i mage surface.

However Wihe thelaaoee - ﬁéﬁhQPé@fhEﬁ‘WﬂtErsnlfé‘M ﬁ&@
particle dianeters has disadvantages in t carrier

adifsétyrs ieamdeldy thess a%e &%%1%191%‘3&'&(7§ﬂff esOf ' mage
bearing nmenber 5 flaws and fi xing rol

i pl enet)adutiicieht thRtic At @hrges can be given to
individual toner particles because the carrier has a large surface
area per unit volume, and the carrier has fewer occurrences of
being low-charged and/or oppositely-charged. As a result, fewer
background smears occur, and because of less quantity of toner
dusts in the areas around dots and image blurs, the carrier can
provide excellent dot reproductivity;

(2) The average charge amount of toner can be lowered
because the carrier has a large surface area per unit volume and
less occurrence of background smear, providing sufficient image
densities; and

(8) A dense magnetic brush can be formed because of the

carrier having a small particle diameter. And the excellent

flowability of the magnetic brush will reduce the occurrence of
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proposed carriers is difficult. I'n particular, when a

carrier having an average particle diameter of |ess

than 32limis used, the carrier surface texture wll

we 2w7astsiical |y i nproved, and a high inmage quadTvapyoowess7s

be 10 obtai ned, however, there is a problem wherein
(Pat ent

[ eaeRe BT e Br it el B ag petacpon Lai d- open
No. 302016058 FPECPCRHEP BipAsRdcineniat hvige emetbr
ot I8 e VR 18 disR b BabReds i thot shrriar apfhesion
aHRaBOREe, CholfRe b GaR s A e beniBEcuprbisces
S SR TR e P i SR Mo tion e Tolated
I808REE AMhdAL RIS EArt | doe using the

efoper. e inven of the present invention
above- ot PaRBs WSt herl SRR Ravingamptiaws pasticle
peHs T g s BME athd 55 P, S s unthp Gosture
| ROl A ko A KL PO A5, 1A o B

carrier “or or

' diti [ - F F F .
BT, UL EP) b Gy hssion

r &€ ce causing carrier adhesion.) The
fggée Cg%%X%SEQ rrier adhesion, or Fe, is associated

(Patent Literature 1;) Japanese Patent Application
Laid-Open No. 58-144839

(Patent Literature 2;) Japanese Patent No. 3029180

Disclosure of Invention

An object of the present invention is to solve the
foregoing conditional problems and to provide a carrier and a
developer which has fewer occurrences of carrier adhesion,
excellent granularity, fewer occurrences of background smears,
and higher durability, as well as to provide an image forming
method using the developer and a process cartridge using the
developer.

The inventors of the present invention conducted a
careful examination regarding the above-mentioned problems,

and the examination resulted as follows:

4



with a devel oping potential, a background potential, a
centrifugal force applied to carrier, a carrier
resistance, and a charge anount of the devel oper.
Thus, adjusting each 10 paraneter is an effective way
wWoRopEWaee t he Fe so that occurrences of caP€T/@2007/054752
adhesi on can be prevented, homever the current

the .force (/Fe)
oL Vel PPokeibPRURCERR hEALINNE NG, BeFhSo aasior
ar_.an
A s 9P S B o o

fﬁl&rg%%%m Bf’um vJﬂb% 58 fbﬁwggcar Sﬁe{ﬁdnf*gpr esent ed

(dti ax) Were I'S Nass O j pre resent
ey €
Il‘)g.dl L(s \gfﬂ?a?)r: Fgﬁr? raﬁged\éln%rge%geﬁ ett : P Hé‘? r&%ngpasﬁ‘
5 OferREEhES b BAG %2135@%? §§o',ﬁfi§“ on of carrier

per unit nass. netic field

i ntensi Yel Brcd cQQ§JhIIeé ?&'ﬂ‘ﬁlbp a%e%?m?oq? f I 5 a%%(ﬁq%?%&)

is represented oW ng

Swith HRERLHSin ﬂgﬂbqu”;lor CﬁaﬁL qplgd IB§ f)l %he carrier

proportional” to c 2t he,

G@altkifagal "fbfkenﬁp 1iBg t t&%r%arrt ! garrﬁgll fq?_nétaﬁae? . h

carrier will drastical y e ) roa?ecoa:‘nthe
e.cu
b"h[)*“i???%‘ﬁg{‘%?aﬁ@?%?‘”"e‘f BBety FRubeReftiimr EREl o car

10 'paira%@é'l%r ishan effd tﬂv@v‘ﬁgirqzo re cehﬁleorgsg)gt{wnrﬁgt I on

conducted a care t na

%E@Mﬁréﬁéfs'd}f@ﬂ-rmlo ﬁg&o%nc L preve %egrﬁgv%gtver the

i nventi on based con
current situation is that drastically changing the force (Fe¢) is

difficult because Fc has close relations with developing ability,
background smear and toner scattering.
15 The magnetic binding force (Fm) is represented by the
following equation: _
Fm =K x M x (6H / 8x)
Where K is mass of carrier and represented by
K = (4/3)n-r3-p x M
20 (Where “r” represents the radius of carrier, and p
represents the true density of carrier)
and M represent magnetization of carrier per unit mass.
And H (tilt of the magnetic field intensity in a position

in which a carrier exists) is represented by the following

25 formula:

(6H / 6x%)
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exarnii- E lion. 10 The .: above-nenti oned probl em can
be solved with the following (1) J --- (15) ) the
present, invention. A carrier including. a core

mat eri al pa- having nmagnetism and a resin coating

| ayer which covers the surfaces of. the car 1-5 . .
B B, BRERE o er et PRE SRl G dvordge SpaFLPEI i
dianeter_of nhe carrier is in the_range of ,22umto ., .
Propogsiia t 19 FUPLT @ WETGHES aver Set Pareicler o BHuEing
of the carrier relative to the nunber avera
i=HE Pﬁ&rtﬁicgﬁedaﬁﬁﬁjé‘?ﬁro RO He Cart) rﬁsttﬁsaggﬁgﬁeﬁ?% Ehe
to 1.20, the ter-- parti. |les having particle dig ec
magngtyd CrEENRiNgr TepEf | RYOR S hiPTkY dr° I€6s CURRE R8T ©of the
content: at the particles having particle dianeters W
partighm depneifdl/| ERUTIRT it HKE PARGErHICOLL BThbERS 10 1" -
cc mass, 25 and the particle density of the core
naterinaIeROr 20071 102604 PRITY JPPOUTE U5 £P5UCH &Rt el es
relative to the true density of the core materia
carefpdr Eigrégasonnt ¢ heo bange o fa85% e 0e%=d( pyovhen, and
carrier according to (1), wherein the density of the
thus,cahe wareenal 1pasticdesls PdFed e rtdiwgecoriugtsg/ enB to
5,2g/cnB, 5 (3) The carrier according to one of (1)
examiged 102)., wherein the nmagnetization is in the range of
SSOermu/ g to 1.00ermuig when a 1,000 Cersted nmagnetic
fihel dibioyeapphitédnedepetioleri4yaThes carlniesr wactordieng t o
any one of (1) to (3), wherein the core materia
follparti dlles—i §1a) ME MjaSrofasarnt e, iravdtticao ferrite, or
a magnetite.
(1) A carrier including:

a core material particle having magnetism; and

a resin coating layer which covers the surfaces of the core
material particle,

wherein the weight average particle diameter of the carrier
is in the range of 22um to 32um,

the proportion of the weight average particle diameter of
the carrier relative to the number average particle diameter of
the carrier is in the range of 1.00 to 1.20,

the content of particles having particle diameters of 20um
or smaller is 7% by mass or less, and

the content of the particles having particle diameters of
36pm or smaller is in the range of 90% by mass to 100% by mass,
and

the particle density of the core material
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(5) The carrier according any one of (1) to (4),
wherein the volune resistivity when 500V / mm of
electric field is applied thereto is in the range of
I x 1011 (l-cmto | x 101611-cm (O0) The carrier

VeR2wi/dizeig t o any one of (1) to (5), wherei nPCTGPA0HANS4752

resin coating layer includes hard particles. (7) The
CHtEALLRE0EI T 8o (Rhe JNSHE! e e Bar ¢ ey ol eo
oRaseLET s B the Whnt8 BRS B00% nim oxi e
(7, oD e bathSy bl fag b D hﬁl?#e‘éa&%eed?%gs‘i? Fhbe
reQ e R 1% 31 i8R Y IS L ARG B 2 bme

of (1) 9 15 camgigg::@%lé&i%%u qegﬁg 0333%%1?1% @{%&er?m the

i ncl udes " an am nosi i

CHASORRERLTH T 10 AR Okl M ST
ot oo PR R AR i Rtbosi n ana
et ihee st ashadRE® aFp R SRR Ao o
SRSPeh i Ot BRI B SRS Fprige, mpn
g%}i@ogﬁgﬁé&&%eng met hod, wherein an image is

or med’ wi evel oper according to (12) (14) The
5 8 T ERE POl S ) DAL
the volume resistivity when 500V / mm of electric field is
applied thereto is in the range of 1 x 1011 Q-cm to 1 x 1016 Q-cm.

(6) The carrier according to any one of (1) to (5), wherein
the resin coating layer includes hard particles.

(7) The carrier according to (6), wherein the hard
particles includes of at least one selected from the following
particles:
silicon oxide particles, or
titanium oxide particles, or
metallic aluminum oxide particles.

(8) The carrier according to one of (6) and (7), wherein the
content of the hard particles of the resin coating layer is 5% by
mass to more or 70% by mass or less.

(9) The carrier according to any one of (1) to (8), wherein

the resin coating layer includes an aminosilane coupling agent.
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used in a devel opi ng process for devel oping a | atent
el ectrostatic 15 image forned on an i nage beari ng
menber, and wherein alternate current and/or direct
current is applied as a devel oping bias for the

devel opi n I QCEessS. 5 '
R A pLoeos oL IB) A BraseS SALTIOE, (o),
merfighESper 2ccording, 20,10 SLALN (1), a0dan LIBGECe o

integrally supports at |east the devel oping unit and, .
therngpligvddé BEarPng fembdranadh§ & et AER4RFy aaFFBEﬁ“eglklng
to an i mage form ng apparatus. _According, to the
prodysite Sént-heATeRL RORLCi £S5 11 LIFOIG I Y0 Y25 1pr ovi de a
carrier and a devel oper, which have | ess occurrence of
carl)i dheadresiien arRaChaeRgr Buntl Ynedirerdiceitent
granularity and |longer durability, and the present
thermoplésttiion r€aanpidvRde? @AY VW 200761102614
PCT/ JP2007/ 054752 image form ng net hod, which uses
t He Jdévaleoperpeandnal proegss cartridge. Bri ef
Description of The Drawings 5 FIG | shows a cell used
fidre measureimgcchediobuhe anesest iaf tyl)oftca @arri er.
FIG 2 shows a nmachine for a vibrating screen with a
superthsoicmewave oscillator. FIG 3 shows an i mage
devel oping unit used in the 10 present invention.
H1G) Arshowseoierexagphetiobdanvhierage faor mgeappar at us
havi ng the i mage developing unit of FIG 3. FIG 5
formeshouig handieherveXapplk eaofotdindg nage( f0r.m ng net hod
used in the present invention. 15 FIG 6 shows one

exXanplmeofinihe ppecess eathod dgeceafdihe to (13),

wherein the developer on a developer bearing member is
used in a developing process for developing a latent electrostatic
image formed on an image bearing member,

and wherein alternate current and/or direct current is
applied as a developing bias for the developing process.

(15) A process cartridge comprising:

an image developing unit using the developer according
to claim (12) and an image bearing member,

wherein the process cartridge integrally supports at least
the developing unit and the image bearing member, and is
detachably attached to an image forming apparatus.

According to the present invention, it is possible to
provide a carrier and a developer, which have less occurrence of
carrier adhesion and background smear, excellent granularity
and longer durability, and the present invention can provide an

8
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present invention. Best Mdde for Carrying Qut the

I nvention The best node of the inplenentation of the
present 20 invention will be explained with reference
to the drawings. The carrier of the present invention

wiowbumeas core material particl es havi ng magret/irm7asds2

a resin coating |ayer covering the core materi al
particl es, wherein the weight average particle

diage dpsmang mpethed. whichases sheslevelonen fad amgeceds
25 22pmto 32pm the proportion of the weight average
p%ﬁ"iqrb‘in%e- di ameters of the carrier particles relative
to the nunber average 9 particle dianeter is in the
range of 1.00 cc 1.20, the content of particles

hgvl a diianeter_ of Humor smaller is r> by mass or

| @stel Pageripticant Theddraverespal rni cl es having a

di anet f_36um or smaller is in the range_of 90% by
mass t & HoobeB9we agell usrfl fox measuspeg theyodrmene
particle, density of this core material particles

r E$S1pIyatY of evearrifd- density of the core materi al
particles is in the range of 85%to 100% Thus, the
carri erFeI(ﬁ- 2 shewsr 2 eaghing foata yibrading sqrren vHth a
occurrence of background snear caused by making

pARP S PR WARE &SCEialqTer , i nprove the 10 i mage

qual i ty_ through, inmpraovenent of dot reproductivity, and
ef f ect ifli&1-y3 RSO R R e B YRIARER H1ng e Arinadhfos i on.
The wei ght average particle diameter (Sw) of the
cRF§§eEt 10yt -pr esent i nvention is in the range of
22pmt%‘rﬁ£ m . and nore preferably 23pnt to 30"m The
occurr bFhewsrore exsmplp i h imaee femviag ARRATAtES
the wei ght average particle, dianeter. (Dw) is 32pm or
| BREEE %IH‘%)\J\E\?&P, e¥rRlopre MndbARSHG -t ut nful 'y devel op
a Iaterﬁééjgrrag]en, and the dot diameter _variation wl]l
be i ncrd&s et Shawgramethprt tvayplmaf she dipagepforming

method used in the present invention.
FIG. 6 shows one example of the process cartridge of the

present invention.

Best Mode for Ca;rying Out the Invention

The best mode of the implementation of the present
invention will be explained with reference to the drawings.

The carrier of the present invention includes core
material particles having magnetism and a resin coating layer
covering the core material particles, wherein the weight average
particle diameters of the carrier particles is in the range of
22pm to 32pm, the proportion of the weight average particle

diameters of the carrier particles relative to'the number average
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addi tion, higher toner density will cause higher
occurrence of 20 background snears, Carrier adhesion
represents a phenonenon wherein carrier particles
adhere to image portions and/or background, portions

,of a latent electrostatic inmage ronger, el ectric
partifl e A oRSIET et abs erEnEoO8EST e 6P Salfrefte éntent of
.adhesi on, | nage portions égqtend to E ve les%
partiglear PARLRIOF CHATT T dtiauHdh CoRBarLatwith'® by mass or
background portion because of the decrease in Mle
less, gfBgt FPELPRI O A0F WO 2007162684 PETT I P200 77 BR475 2L So1m
caused by toner devel opnent. CQccurrences of carrier
or smadhesi of af etimfESFallfe PechsE2SEhEY ABYS|RAIIDS, and
troubles, such as flaws on image bearing nenbers,
the papapstion ¢4 Xilfy beslticds, depelitweh ife PrepBrtron5
bet ween the nunber average particle dianeter (lip) and
partighes welghivavier dade pae ceesdfranef e DWLe §v DR Bp,
is 1.20 or nore, the proportion of the fine particles
partiwilpb be imcreasehgamnd e tresP§fanteuso €ew r¢arrier of
adhesi on may be degraded. In the present invention,
the prhkeecpbntenenofon hearargdwre Ihepacciusikeschaef ngaakground
di aneter smaller than 20limis 7% by mass or |ess,
smearprefieedbby 68 byo nesst orld esisimeand sopeé lpref enabbye 3%e
by mass or |ess. Wen the content of the carrier
imagepantil¢kgsthavigy ireoxheametrer dn R2Cpmeprobargériexcesds
7% by mass, the particle dianmeter distribution wll
effechevellgencdand pastoctesrdrand ngf aarkSesmabhesion.
magneti zation may reside on the entire magnetic brush,
dmasticdghkyairaecs easpagt t biee otcanmatenc gdwof ocarheerarrier
adhesion. In addition, a desirable content of the
of theaplregenpalhiréh€son W ¢ hid hendianefenrob2liessot Ramn, and

20)imis 0.a% by mass or nore. This desirable
more ©@BekthBNyCARLProayi Beeontid iansiehikehbghcarrier
adhesion will be reduced when the weight average particle
diameter (Dw) is 32um or larger, however, the toner cannot
truthfully develop a latent image, and the dot diameter
variation will be increased, degrading the granularity. In
addition, higher toner density will cause higher occurrence of
background smears.

Carrier adhesion represents a phenomenon wherein
carrier particles adhere to image portions and/or background
portions of a latent electrostatic image. Stronger electric field
can increase the occurrence of carrier adhesion. Image portions

tend to have less occurrence of carrier adhesion compared with

background portion because of the decrease in the electric field

10
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20 cost-effectiveness. And the content of the carrier
particles having a. dianeter of 3Gomor smaller is
90% by nmass or nore, and preferably 92% by nmass or
nore. The carrier which is coated wth resin and has
wWa 2newnzas particl e di anmeter distribution hasPQBIH2¢SH54752
vari ation of the nmagnetization of each carrier, and

VR u PTCS RS e SP368T1054752 I n the preseni
ogar di N PRES RS Toga HRE AdbeR am pet A PR e Lasavisp
oo B Rl ERErte gy Fhbhuaicliaoe phiErePdnRiRg
B ed SRR Frpe i Ea oRton NS BTN
b Ok 4P BhPmBeL qutrFenpariiole dipteper (Rb s hoc
I arsadrobar e Giaten Bhmdot PR oF pabiar es
e By PRapPrdrE BTNEE fpAd antida Mt inARrreased. and
S ETR KT Re AR o Pk b 4o d et er s | n
L EE LT A I IR,
RkrtiEs Wi AEkier sl i 2o oo VAF B wpss or
QBB ofior EhY R o1 E 1RSRroRs o BERbIChY by
aREF ELebT! YU GEPhY Pree s of Theicbrre nartaied iy ine
baaﬁ?éjmgi;‘e} Pne ZB%rntl io%'lgrgélaggggédsd '7‘% Hr ki’gztiisscznthe particle
diameter distribution will be widen, and particles having a
small magnetization may reside on the entire magnetic brush,
drastically increasing the occurrences of carrier adhesion.

In addition, a desirable content of the carrier particles
with the diameter of less than 20pm is 0.5% by mass or more.
This desirable condition can provide conditions with high
cost-effectiveness. |

And the content of the carrier particles having a
diameter of 36pm or smaller is 90% by mass or more, and
preferably 92% by mass or more. The carrier which is coated
with resin and has a narrow particle diameter distribution has

less variation of the magnetization of each carrier, and can

improve the resistance to carrier adhesion.
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of particles nmeasured on a nunber basis. The number
average particle dianmeter (Dp) is represented by the
followi ng equation, (2). Dp ={ 2/T (n)) x {g (nD))
R0 2odv/ohes equation (2), N represents the tot@rpbishedsrs:
of particles neasured, "n" represents the nunber of
Zaee MR r Ok R
( e Dl kg Sk Tue sRaripreshe npmsmatorial particles
oI FHEEATRr ol B PRAE 5° anliafaird Roeo fuabie nriinis
B 0 B Pl L e
P AT on P e 0805l b S o
(R, b L85 Y0 PRk B (20T BRI Sl A
o EPECL AU, 1B o mar Mo omnpar i ¢l o density’
ani ch i B8 Gl BN B PaBTE) Geeicavities of o
Phe. sur tol s PAERERREOD) T Eeivonte potrepheeintivey
oPFREM g8t ] STk dR S Pl inerarh cht vac and
coft Ko B b S A IS PRl B
Shpyhguﬂfbgq}o%%dtt %tt etaQ: (t:lgzlilr?ne e1nsszialt1zn§tﬁlo %(l)rdequally
dividing the scope of particle diameters in the particle size
distribution chart, and 2um is employed for each channel in the
present invention. For the typical particle diameter of particles
residing in each channel, the lower limit value of particle
diameters of the respective channels is employed.

Furthermore, the number average particle diameter (Dp)
regarding the carrier and the core material particles of the
carrier is calculated based on the particle &iameter distribution
of particles measured on a number basis. The number average
particle diameter (Dp) is represented by the following equation,
(2).

Dp = { 1/ (n)} x {Z (nD)}

In the equation (2), N represents the total number of

{3yl

particles measured, “n” represents the number of particles
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preferably be equal to the particle density of the
care material particles for maxim zing the magnetic
performance of the core mterial. In practice,
however, air will be taken into the core 25 nateri al

wsddoy/eh&s during a manufacturing process, thgsaebd®sarsz

particle density of the core material particles is
r than .13 WO 2007/ 102614 PCTJJP2007/ 054752 the

snmal |

t Fﬁ%“’ﬁé‘ﬁs‘i“t SAdh chponebrandd) seprasepds tihel leserNpmat value
sp cifitczilll smal l.er proportiaon, of Particle density
ré’?é’tairv]& ?(Sl){{’??é’ et Fﬂéea&é agneds (2pHe).core materi al

parti cl nmeans. that nore air aps are existing in
the inside Qﬁéﬁ‘éi%ﬁl%%%n%bf@@r@g@fqlﬁ%mq'ml 5.
Mre air ga‘gcge'stin%]irath i nsi de space of )
pé‘ﬁ‘i“?"‘&% red hysfreawell Cated aarebeaiped: 1< almantiolg size
farc Fm) applied to. particles, as the magnetic
b.""ﬁ&ﬁé"r@?r‘fc‘g‘ge&mm%tkﬁ Bsticlopge distribydiomdr the t he
particl.es. nce, air gaps existing in the inside 10

of *HH BVEL U PYr ade t he nagnetic performance of

sypstances : maki .n articles. As changing the .
nagreti Zatt ot ate 8f feHp@s material particles of

t f.t s inafecti th ters,
0 8 Ee B atiel? dibmetpasictumy GuSBPHE an many ai 1 15

PSP BraRrL ke [l sloraagemng tho magnetic
IR PR RbelRiten [ess af fecting on ot her
PR3 Pigeringlase 2'3b among particl e will direct!y
causi ng B At B GILpaof HbF corhawRerickbperieles ol
TR e BRO P00k O8N 40 TS50 BEShobl 3F bhe Srus™
density of the core material particles. The particle density
means the calculated volume of particle density which includes
the internal closed cavities of a particle and excludes dents and
cracks existing on the surface of the particle and opened spaces.
By contrast, the true density means the calculated volume of the
true density which excludes internal closed cavities of a particle
from the particle density. Further details will be explained
later, but it should be noted that the true density should
preferably be equal to the particle density of the core material
particles for maximizing the magnetic performance of the core
material. In practice, however, air will be taken into the core

material particles during a manufacturing process, thus, the

particle density of the core material particles is smaller than

13
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preventing such generation of particles having
extrenely weak nagnetic binding force (Fm caused by
the variation of total 25 anmount of air gaps is to
WodWeRioldie W dth of the variation therethrogahploor/0s4752
reducing the air gaps, as controlling the variation

14 %/ O 2007/ 102614 PCTJ 200 7 /054752 of the anmount
of the truekensityt of Peg cord matduiail muribnles.acMuoreng
process is particularly difficult. The particle
defpeaificallyt pmadlarepranaatioal oppariicledensityhelatise tbahe
is preferably 4.59/cnB8 to 5.2g/cnB, nore preferably 5
4. mgyecd@naidy @f0decnse masteriahpapticlé < ne adsnidiatymose air
more than 5.2g/cme3, the coating |ayer of carrier may
beB¥RSAFG egiFtang dneide insidespacé ofdherceronatafial
carrier. spent fromthe toner and the frictional force
of Paxtielescarrier particles, and this may easily |ead
to degradations in the tenporal charge ability. \Wen
the 1o pMarectis grpssexipting inshetinaidelspagte nBparticles
magnetic _binding force (Fnm) wll be reduced, as nass
petathfrxther aedrice Hdecmagnetiobindibg foree (Fed, applisd by
more frequent occurrences of carrier adhesions. The
pahantetlasdemsheymagnetie hindingdorre Gfmpads propesticanl be
measured with a dry Autonatic densitonmeter (ACUPIC
1330, mass pfibeaparticlgsby IBmaeeadin g8msperiatingnin thninside
the true density_ of core material particles can be
detfarantidas spsnads dhergagneticpanfprbencafoaf substances
elimpating air gaps by smashing them Existing
neRRALHRS pantistesenpl oyed for smashing the particles,
and for exanple, a nortar, a mllstone, or a, ball

mll canbé&hasgine the mpgnetiaatioam havametey obeorssed,
the nost_ inportant thing is to smash particles until
almatgriahpazstigles of the pexeceftenrexulty in affsctipther
(TUX- 3000W nmanuf actured by Token Corporation) can be
udFampterackuch ag qlegiricalapsistamcel ralnetngias many air

gaps existing in the inside core material particles as possible is
desirable for enhancing the magnetic binding force (Fm) by
increasing the magnetization on a particle basis with less
affecting on other parameters.

Furthermore, variations in the total amount of air gaps
among particle will directly lead to the variations in their mass
of particles, causing generation of particles having extremely
weak magnetic binding force (Fm). The best practical way for
preventing such generation of particles having extremely weak
magnetic binding force (Fm) caused by the -variation of total
amount of air gaps is to reduce the width of the variation

therethrough reducing the air gaps, as controlling the variation
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The magnetization of the carrier of the present
invention 25 is preferably 50enu/g,or nore, nore
preferably 70emu/g or nore, when a magnetic field of
1,000 Cersted (Oe) is applied thereto. s WD
wRPihé7/eA®14 PCT/ 3P2007/ 054752 Thi s can r edeceibe/s4752
occurrence of carrier adhesion. Fromthe point of

Vi for reducing carrier adhesion, the upper value of
t %@ﬁéﬁu%@f #if takepiniq prrtdelesadring mamufacturing
150emu/g is the_ upper limtation, however, too strong
MRERFEEE 28 aghl AT iyediffisudt-t he fluidity of the

magneti ¢ _brush, so_the value should be kept at
100emu/ g%rp%ma%l@ densitewf dhemoghapatpripl Pprbclenefthe
The occurrence of carrier adhesion can cause flaws on
tFFTeRbePERErahly Aeremidedd-8./gn s morepaederatdy| er
Wi degradi ng the quality of imges. The
n%{#é?liﬂg 30 Podiglom’s heWhencthe particlghdansity isomocethaad
(éﬁ? nagnﬁ%%c field is applied thereto, shoul d not_ be
ShreisY &R %1 Wi cotidRE/lgyRE @hcarpieacrpy e easdi@rdplateds
nough n%gneti c binding faorce (Fnm_ cannot be -
gla?ﬁ ol eqcarrense el faxnipy SRRt Aremudintensaed the
g%cutrenc? of carrier adhesion, even_if air gaps of
igiomeiarse ofdpterrasrigr @artwles, s dhig maneasily
etization of the carrier can_be neasured in the
?%%ﬁow ﬁ@g logyin ithe Seppn il v argep itk yputWhem ghe
cylin ri{éll .cell wth a B - Htracer (BHU60,,
t4RIEAth IS K adethan debg/sm % snagmpeids binding forged
L@ﬁn the cylinder_is set on the apparatus. The )
dﬂ%ﬂlﬁ b¢ spdused.sapomass pey-paskalapt the carrieachidd be
3, 000 gprsted. After the magnetic field is slomﬁg _
dEdUesSe 4anping more fzggrest gccurienced ofiaparinygndhegions.

field i,i,slova i ncreased in the reverse .
he particle density of the core material particles can be

measured with a dry automatic densitometer (ACUPIC 1330,
manufactured by Shimadzu Corporation). And the true density
of core material particles can be determined by measuring the
particles after eliminating air gaps by smashing them.
Existing methods can be employed for smashing the particles,
and for example, a mortar, a millstone, or a ball mill can be used.
Whatever methods will be used, the most important thing is to
smash particles until all air gaps are eliminated. An X-ray
microscope (TUX-8000W, manufactured by Token Corporation)
can be used to check if all air gaps are eliminated.

The magnetization of the carrier of the present invention
is preferably 50emu/g or more, more preferably 70emu/g or more,

when a magnetic field of 1,000 Oersted (Oe) is applied thereto.
15
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25 direction until it reaches 3,000 Cersted. After the

magnetic field is slowy decreased until it 16
reaches 0 Cersted, the magnetic field is increased in
007 Hobas direction. A B -- Hcurve can be perpgrnsssz

I'lTustrated with this neans, and the nmagnetization o
1,000 Cersted can be given with the curve. 5
Ex Ay egnofe dawedhenranuirab scaisé dafier paittcsides, Fabincthe
ca._, have 5oerlu/g or nore magnetizati on when a h, 000
CeP8imdohuipveforreducing darragphdbesiohetherypmarevalue of
ferromagnetic materials such as irons and cobalts,
nefHe i agaetipetianiis ewt limitet,rind povmally 166emu/ess the
Cu-Zn ferrites, Ni-Zn ferrites, Ba ferri.tes and M1 10
f eRPPP¥ liggitation, ihawevesi noeetrdngip agriatizaonsaal teduce
represented b the foll owi ng generaL fornula. Were
x, the flaidityzof S magmetic bonplossa e vplupshoudh be Mdpt at
and 1" and N independently represent Ni, Cu, Zn, Liz,
Ml 0@ u/sgsor ymdegrinoviesy o hdgber quatitynfdmesgenct i vel y
cor:s;..ituted by a conplete mxture of a ,
ferr:ioxTihgeoognaremcs phearsipredhesion c&orcaveediawk mof
core material particles used in the carrier of the
pridecHRagp hesring mamben angddercof therdixingatodlexawitR0 he
used, however, magnetite, hematite, M. My--Sr ferrite
arfleguading tbecavalatyenbiimpages of Ther magmetidagion ofitke
nore preferably for particles, which can have 7uenu/g
orcaFsied; yepregi LAPPdRevsted (Donagreticdieidaimepplied
field appl.ied.. The volune resistivity of the carrier
ofthemeterdradd o3 e smaliemthie §0gm wigelroni e Hiaetitadf
500V/irmis applied thereon_ is preferabl x 102" to
| standpetnterds eensghmagnetie banding forcel(FoiDcannot be

2007/.102614 PCT1JP20071054752
achieved, that can be resulting in causing higher occurrence of

carrier adhesion, even if air gaps of core material particles are
eliminated.

The magnetization of the carrier can be measured in the
following ways.

Carriers weighing 1.0g are put intq a cylindrical cell
with a B - H tracer (BHU-60, manufactured by Riken Electronics
Co., Ltd.) and then the cylinder is set on the apparatus.

The magnetic field is slowly increased until it reaches
3,000 Oersted.

After the magnetic field is slowly decreased until it reaches 0
Oersted, the magnetic field is slowly increased in the reverse
direction until it reaches 3,000 Oersted.

After the magnetic field is slowly dec¢reased until it
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1012 to 1 x 1014f2-cm Thus, when it is used with an
appropriate anount of charge applied to the toner,
enough i mage densities can be obtained. If the vol une
resistivity of the carrier is smaller than 5 1x1011

Eéé%%ﬁgs dﬂ&%&%%%dyﬁkk?eggikgtPe %ﬂgﬂgﬁgkggF%%%sed in the

i'er, ~increasing the occurrence
firs@qyﬁﬁk%qs when the devel oping gap (the cl osest

di‘stance “bet ween t he i mage bearing nenber and the
vel opi ng sl eeve) is.narrowed. Normally, a |ow
%gﬁs_t gingglréfgr Frer b?slggléﬁt?%?e%e%ﬂgﬁ}ﬁgg J6P0F ¢ BREr the
in order lo to_achjeye sufficient anount of toper
magndithiuion, SRorobelp) PETEHE G ife dOBTS HLF 5 ReT CERES -
carrier is, greater than.1 x 1016 Ocm = charges of the
r%/aé?@eesp&fagpfﬁ BFEPRetoneTewi 197 e iddsiliqp, which can
accumrul ated, charging the carrier and increasing
have qU&HY 8nees™BFe BarPt et Zadhes iR 215 PRE P6Fghed magnetic
, resi stance of the carrier _can be neasured by the
field §19 GWPAG CRet ABASON As2 P oW T HFITG LT Makealigétr 6deR as
. (12a 12b) having a 2mminterel ectrode di stance and 2
irons apcd goSartscemaaneastar e kot tRed i 4cgalifesl Mn-Zn
conposed of a fluorine -resin-nmade container which'is
ferrifiqy,efunlthfarcarererN18%n Dormies, dier derrétiepeandofin
100V is applied between the el ectrodes, and direct
ferrig@s-ent resistance is nmeasured with a
hi gh-resi stance-neter 4329A (4329A and LJK 5HVLV WDQFH
GMvAEU temanuBactored bydYOKOGAWAL Hewitiestlt - yPacskaregented by
Corporation). To nmeasure the volune resistance of the
the fodrlowéng 26nthel cébimbidmed with the carrier is
tapped for 20 times, and then the upper surface of
(MO) xt(Ne) ¢eld20bs; made flat with a flat 18 WO 2007/ 102614

PCTIJF2 00 7105 4 75 2 nonmagnetic spatula along with
tWeeteopx,0fy, t hedcel kepteaetnt on. composition proportion,

and M and N independently represent Ni, Cu, Zn, Li,, Mg, Mn,
Sr, Ca or other elements and are respectively constituted by a
complete mixture of a ferrioxide and an iron oxide (III).

For materials of core material particles used in the
carrier of the present invention, known magnetic materials can
be used, however, magnetite, hematite, Mn-Mg-Sr ferrite and
Mn ferrite are examples of core materials, used more preferably
for particles, which can have 70emu/g or more magnetization when
a 1,000 Oersted magnetic field is applied.

The volume resistivity of the carrier of the present
invention when an electric field of 500V/mm is applied thereon

is preferably 1 x 10 to 1 x 10%®Q-cm, and more preferably 1 x
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Applying pressure is not necessary on filling up the
cell with the carrier. The volune resistance of the
carrier can be adjusted by 5 adjusting the resistance

wh Zoémogaat i ng resin on the core material  paryiradoesss7s:
and controlling the filmthickness. Al so, conductive
§1 |cI S can be ﬁttached on the resin coating
g L%FF“ng ThusyBbgreitrissisadamith en aperopriate
carrler r the cqp ctiye fine particles,
coRfedEt ‘%hﬁr,ﬂe a ?rét ta|thg,tiomer  onpughiimans depsities
ZnO and Al , &l des such as 3n02 which is prepared in
vafdd s 'Sn02, Whi ch is doped with various
elenents " Ti B2, . Zn| 32 an B2, conductive pol yners,
such as LihesP bmﬁrﬁesb%ﬁl‘{/‘&é‘é{fz bgneartiey is smaller than

heny] ene .sul fide), polypyrrole
ani® DB PR ebatd s Biflailecbe i2dused o s amiae
blacké acet yl ene bl ack, and channel bl ack can be
usé’&r ﬁlﬂ]&%teoﬂaﬂaf@%efo f8rp&riadthesdons avhap Shp into
tlon for resjin coating_|layer
so Gﬁ‘f %mgt RaRet ﬁ \}%St‘ﬂcﬁe $areqn ke imagepearing
di spersed into 20 the

iy ag%&?ﬁ%ev L .
s% m.ll. and or an agitation
machi Beesmgaq‘%ﬂ pf 16 {hupe 1f°"s aﬁﬁﬁ nsw&é‘é% toner b geder
( SSIRSE ROPk Atk At ttg?lﬁe%& Sidfer oMpieeavhbrit be
? i %f K ﬁﬁﬁviﬁ%" G PR CRERFT of GEoATRY 11 demIO DAt o,
SREEEaed S AR A
ef alcGG Iuvlg@g Sc}(l)argmg the carrier and increasing occurrences of
carrier adhesions.
The volume resistance of the carrier can be measured by
the following methods. As shown in FIG. 1, an electrodes (12a,
12b) having a 2mm interelectrode distance and 2 x 4 ¢cm surface
areas are contained in a cell 11 composed of a
fluorine-resin-made container which is filled with a carrier 13.
Then, direct current of 100V is applied between the electrodes,
and direct current resistance is measured with a
high-resistance-meter 4329A (4329A and LJK 5HVLV WDQFH
OHWHU, manufactured by YOKOGAWA Hewlett-Packard
Corporation). To measure the volume resistance of the carrier,
the cell brimmed with the carrier is tapped for 20 times, and

then the upper surface of the cell is made flat with a flat
18
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enhanci ng the coat strength because of a high affinity
for resin conponents, so they are preferably used.
Known materials, such as alum na, oxidized titanium
oxi di zed zinc and oxidized s iron can be used in

weEha@bascondi tion or m xed with other materi/ake7osrs2

the particle material. Silica, oxidized titanium and
alum na are especially effective. The nethod for_

i Apesagnetineratily alvowidnthe drpofithesell pé acsion.i s
expl ai ned herein. For exanple, solubilized io .
pAPPAFI R PEAESHTRGIRYL G Rtafsady pot iiindan &he spllcwitpthe
given heat in accordance with neeessity,so that the

i fa¥8eEol ved into nethanol, then it can be given
netal oxide paritlees and dispersed uniformy with a
di sper sile HabHnpaesiptangs of theorggiati ¢t bem}éhl,st@ché’y
di spersed solution obtained fromthe 15 above process
cafi weingthg xosistanen adudsueraddng aqasin an tiepppre material
sol ution prepared separately, nade of caondensension
sParegles apdgoptrllingthe fdpothigkagss. afdseneondudive
sol ution then can be dispersed uniformy wth the
himsgeartigles camebe @ttachnd oprtbsaresdn Loafinglayeroiost i on
by giving a proper charge adjuster 20 and_a resistance
adfiastang iihe| vidamgpesistrnee phehe 6aerignt efog the |
particles on the carrier. The content of hard fine
paerdusidye dine pppgicles, cradustive mepals pymedpdboxide
preferably in the range of 5% by mass tg 70% by . mass,
apariistes pret esdny and A, herides suehogphynfewhich 33
proper content of the hard fine particles can be
sBreRaxafl iy ¥paiisny agh. OO 2gmhicheiedapadatidh wripne
fine particle used and_ 20 WO 2007/102614
petementJaB2ognBsand PoByn«omductivg pabyanarssuch as
however, the anti-abrasion effect. of _ coat wll
dearkorsmdyen poheacedntearss Hody |(psrhemelensds BYlyhass, and

(p-phenylene sulfide), polypyrrole and polyaniline, carbon blacks,
such as furnace black, acetylene black, and channel black can be
used.

After conductive fine particles are thrown into a solution
for coating or a resin coating layer solution, these conductivle
fine particles can be ﬁniforml_y and sufficiently dispersed into
the solution by using a media-equipped-dispersion machine such
as a ball mill and a beads mill, or an agitation machine
equipped with fast spinning blades.

In order to enhance coat strength of the resin coating
layer (coat) by giving additional strength thereto, other
hard-fine-particle components can be contained into the coat.

Metal oxide particles and inorganic oxide particles have
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t he occurrence of the detachnent of hard fine
particles will increase when the content is nore than
70% by nmass. 5 The coat strength of the resin coating

hayRbeadis be  further enhanced by contai ni NOp@Ap2007/054752
am nosi | ane coupling agent. Exanples of am nosil ane
coupl ing agents used in the present invention are as

f opppigularlyppifapp)pazsidle dinelte 8y andleffactiaNE@s on
H2) 3Si (0, 1 215)3 H2N( ; H2) 3Si (CH3) 2( OC2H5)

HoR erpsing thie gyzivstrzarthPerause NEGHR MBI SityClor resin
"11113)3 y H2. N( CHZ)ZNHf( CR2} 3SI (OH3) (OCH3)2 15

11 mmgymmx}@gmgq pcifezpbly used. Known materials,
(CH3) 2N( C1H2) 3Si (013) (OC2H5) 2 (CAH9) 2N( CH2) aSi (CC
135%chrag dlapbing, oxidiged; i taniuneseridited sineend oxidized
preferably used for the resin coating |ayer because
of TPR&AD ﬁ? Jrsedniar sprarate conditionen muked wiChmtthieni ng
silicone rt}esi ninthe resin coati rygi layer is also
pridfienpleionthe pagtistkemateniadnt iSHcaConidized tgtaniem,
cross-linked resin conponent of thernoplastic.-resin
arﬂP‘g& WRAP A eI RE CaHdY Gifechiveer oss- 1 i nked resin
conponen,t of thermpplastic resin and nelamne resin in
25 the reefAuebhad fy inipeting thesmagaboaide partitiesiingo
to.the resin _|ayer, reducing toner spent on the

cdfei Gatafexmlaineshhespimasi Ber ezampde 2odinbitized 4
PCT/JP20Q71054752 by enabling absorbi ng strong shocks
t Red¥ g %](%gilfp%axksﬂgted wgvamh@e sheoigR scaar be gaverd
fromthe friction between the coat and the toner

amfasinpgapedanee withpecessitytior that theit 15 ealvedsinto

methanol, then it can be given metal oxide paritlces and
dispersed uniformly with a dispersion machine such as a
homogenizer. Then, the dispersed solution obtained from the
above process can be mixed with nonaqueous solvent solution,
solution prepared separately, made of condensension silicone
resin having silanol group, and the mixed solution then can be
dispersed uniformly with the homogenizer. The solution
prepared as a coat solution by giving a proper charge adjuster
and a resistance adjuster will be applied to the'core material
particles on the carrier.

The content of hard fine particles existing in the resin
coating layer is preferably in the range of 5% by mass to 70% by
mass, and more preferably 2% by mass to 40% by mass. A
proper content of the hard fine particles can be selected

depending on the particle diameter of the fine particle used and

20



occur during the agitation process for frictiona
electrification 5 on the devel oper. Containing the
cross-1linked resin conponent of thernoplastic resin
and guananmine resin in the resin coating |ayer and
waetobi/mgetshe range of the content of guanam RET/SFR28(17954752
bet ween 20% by nmass and 50% by mass wil|l provide the
bg t 10 e.astig%%y to _the resin of the resin coatin?
| §8rS.Pe 1€ SUTHRS a¥emRoveRtan Ale andiahrasinn effeehe
guanam.ne.resin at, 20% or nore _provides higher
 GBRbILLEAE TR e NERSR o AL AS AL ERAmP% RElanAge1 Hed
crpss-1inked reactiqn. of, ther | astj.c resin_and .
gﬁﬁﬁé’ﬁFH’éﬂ‘e%eeﬁf ﬁ@ﬁet%&h%at ﬁw Ra pazdidleq Fithe
content at. 15 proportion of 50% by nmass or |ess can

pFRCREAEe T RAPESC tSPg 18 s thak Jdvh Ay BRSBhe resin

coati ng J.ayer, erei rdening is.caysed from
excess c’#la%geﬁ %&%Eé&a‘ib&n?%&mkps @ver can be
t her lastic resin and. the guanan ne resin, resulting
i E“r%%i ??ceé’géwmtawdpg\ﬂewan@wsm FUIRIENS R EERAL

wher ei n shock. 20 absarptjon is kept fromreaching._ its
pot ent i x%‘@@éﬁ%gﬁ Gfm&HSﬂF‘PrglFPFJiP&%Fg%PE%PF‘%ﬁltW%P

t he restin ceg%tin | aye the insufficient elasticity
i BT et e e H9W¥g the cross |inked resin

s 8Qt BB hg 251 ayer and setting the range
GBS RRGHBY: Gos the best 22 WO 20071102014
BNt HAS QRN 1 he Une” hand. setting the
NSOtk tne "ant i “abrasi on ef fect by
P%m%ﬁ?g%ﬁé)ﬁszsud}éﬁghr eaction of thernoplastic
H>N(CH2)2NH(CH2)3Si(CH3)(OCH3)s
H2N(CH2)2:NH(CH>)3Si(OCHs)s

(CH3)2N(CHz2)3Si(CH3)(OC2Hs)

(C4Hy):N(CH2)3Si(OCHz3)s

Traditionally, silicone resins have been preferably used
for the resin coating layer because of their high charging
characteristics. Containing silicone resin in the resin coating
layer is also preferable in the present invention.

Containing the cross-linked resin component of
thermoplastic resin and guanamine resin and/or the cross-linked
resin component of thermoplastic resin and melamine resin in
the resin coating layer gives adequate elasticity to the resin

layer, reducing toner spent on the carrier and the coat abrasion
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nmel am ne effective. On the other hand, setting the
content at proportion of 50% by nmass or | ess nakes
preventi ng excess hardening of the resin. coating

WovBsoaer ein the hardening is caused frog@Xeean$os4752
cross-1linked reaction between thernoplastic resin and

me] am ne resin easier, resulting in making easier to
10bpeaadiing abserhinerenong whorks towhwdkt hebsasiptdoatinigs
kept from reaching its potential because of
i n i thieethockisaaxg ewyetgfrqmétherﬁmtﬁ:onthngmthpecmat
causgd thereby. Silicone resins and other materials
cattpdbadeaer and/pe bet weerdieacarriersewihereivethd ériotions
but nos{ preferable nmaterials 15 are acrylic resins.
Al Qe EAriBE ther §Edpsionepropese £ar feictivadliWdeetrification
those, having Tg in the range of 20 C to 100 Ca, nore
pr%‘féh%dﬂeye P€Y5 C to 80 C, should preferably be
used. Those having Tg in the range of |ess than 20 C
can causEoRbRIAIPRdAGerosslinked gesinotomponknhgf
| owering durability 20 at normal tenperature..Those
hatl%eeﬁﬁl"if’daﬁﬂctrﬁém andecBanamine repiminohe resim coakiag
the resin coating |ayer hard, mekin elasticity
i n&YPF B ?ﬁt,tl%gheaﬁnrg@sqﬁ thej ¢prieatfrgnayiming resin
ahsorb shocks well. The coating resin |ayer should
prft@es 40 ont masscand RO% by mapssrid} providsbihs bestg
an adegiuate %m)unt, of charges on the_ devel oper.
p&lasaItE oythe ke 5ig ofnthe serini wadinpheret H2ndherome 23
20071102614 PCT/ JP2007/ 054752 phosphoric acid for
Xﬁ’aﬁ"ﬁjﬁ sedping: Ehe eantandsed the guppamingiesin ag A% omsmore
Wi t h anagm ne resin and thus, a remarkable adjusting
efW@X?&e&fnﬁ@%rg‘énEﬁhv%%bPaiﬁb@d@n‘lﬂm@asaos effegt byan
be ed for charge _adjuster are not limted to the
m;’t’?%]?]inﬁ e cross-linked reaction of thermoplastic resin and

guanamine effective. " On the other hand, setting the content at
proportion of 50% by mass or less can prevent occurrences of
excess hardening of the resin coating layer, wherein hardening
is caused from excess cross-linked reactions between the
thermoplastic resin and the guanamine resin, resulting in
making it easier to prevent the occurrence of that wherein shock
absorption is kept from reaching its potential because of an
insufficient elasticity of the resin coating layer, the insufficient
elasticity is caused thereby.

Containing the cross-linked resin component of
thermoplastic resin and melamine resin into the resin coating
layer and setting the range of the content of melamine resin

between 20% by mass and 50% by mass provides the best
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5 mentioned here, and can include other materi al s,
such as carbon black and/or acidic catal yst, and
those materials can be used alone or in conbination.
Carbon bl ack, generally used for <carrier or toner,

waanoPe2aqpl oyed. Acidic catal yst, such as pCT/IP2007/054752

Cat al yst 4040 (manufactured by Mtsui Cytec Co., Ltd.),
<ofhstiaity fo LG8 Tregin aftbedortn coges leehyl OIn ghogpe
RS -0 0B UR o he el A L, Sgee, LB
RErGAER s Ber iimpap Yo o Chp AGF bFaCIRS pRESEY
PSR e ecRerilied aPRation ofdRecriRRlAP kg o1n pod
SHARBERTELR - kg R sht cent
ereatiss YEb oy Fase Radery molees PTCIBhmRO x50 ned
B e AT ARG Sk Tt St brod e
s B B EEP {af 5oh nsoE ohdebp i
eneral |y have.very Low efficien on cl agsi fication

y
p gl mElARIRE 610 £ 231 e dt ARIhLE 18 Amakin b pasian 10
di aneter,, particles that tengw%% gecorre_ stuck in_a

AT L RGP ST RO TS 1 2 GOTP HOPoiEAk EtTfrIrR0
0 5 oot Bhed S e SHETR LTS ST,
erffiiciceng. astically decreases on classification
6P P i°R8 PT CAUsER TRETE6M ecting but only 30% of
[he emunS Lot T Sils, becaues Ll petL B O
e&‘gleopﬁlag ie irysfnahisgﬁ herein, but most preferable materials
are acrylic resins. All types of acrylate resins can be used here,
but those having Tg in the range of 20 C° to 100 C°, more
preferably of 25 C° to 80 C°, should preferably be used.

Those having Tg in the range of less than 20 C° can
cause more frequent occurrence of blocking, lowering durability
at normal temperature. Those having Tg in the range of more
thanl00 C® can make the resin coating layer hard, making
elasticity insufficient, and can result in reducing ability to
absorb shocks well.

The coating resin layer should preferably contain charge

adjuster for obtaining an adequate amount of charges on the

developer. Particularly, using an aromatic sulphonic acid or a

23



10

15

20

25

process, increasing the cost several fold. Gven this
factor, a nmethod that gives super sonic vibration on
the netallic nmesh during the classification with the
Wweh6RAdERE NI Ne can be used as the way to ef fucgi@emblsars2
obtain WO smal | dianeter particles and cut them
sharply. The nethod enables to efficiently obtain
snihosihenic @ced forf chnrgrondiuster cagnrgsudt in ipasfambien
and to_cut them sharply. The super sonic vibration
usedctrns, Pyl guagapHaemasan and thesha camaykalbmer at ed
from converting high' frequency current 15 into super
sAfbasfing Sffﬁég of ﬁg%@ﬁh cancimobtalaed. T atagiglks: that, cam
this case, uses a PZT transducer. Super sonic

vith yepddor Az rdivstiesarnBot bmidetdde thecaateniabe
transmtted to the synpathetic vibration part fixed
orfeeRElonedahere sk pan dgcinle othemmatesinle, siad asicambon
cgﬁ v#bra e the_nesh.  The synFathetic 20 _vi bration
patRcE ARMHPE Reidiseratabrgte apdrhaseomaterialg aanihe uged
viaﬂr ates synpathetically, and transmts vibration and
vidiPBE &F in pembinafippe fhaghognblaske gepreally meedniori c
vibration part is fixed. Normally, vibration

f (CBETITCSF F§Ty cpRDPe ampdorpedoo Aetdic entabypty sachaar
preferably 30 kHz to 40 Irllz. 25 Any shape cap be

u %&SW%}@ tmappiacinzgd b Migswh Cyier §9at btd-dr pan be
vi brati t he talljc mesh, _and normal | 25 WO |
2dt5*?%1o r4afdé¥§ spoelyptotemciive growgps.\aReh as jntagrithe
viﬁgga&i on directi og Eor vibrating the netallic nesh

s oY PR {FEP LM tRE A g ot FYPeF HE AR BR Y e, or
vibrgting.the screen with a super_sonic wave

oRft Y&P?fﬁmﬂgo SROWA tyReFran ke uppdhes pot bymited to types
represents a 5. vi ké:]gti ng screener, (2) represents a
c:;?gi SfaMPSameabipngonkere. (3pnd they-alen canspe jusgd ag a)

represents a.base (sustainer), (5
rgs%%ance a ]uster.(' ), (9)

The carrier of the present invention can be obtained by
un-stiffening or smashing magnetic material, then classifying
the crashed material so that particles of specified diameter can
be obtained, and forming the resin coating layer on the surface
of the classified particles, or the core material particles,
obtained thereof.

Classifying includes air classification, sieve
classification, or other classifications. The vibrating screen is
used for carrier production, however, a traditional vibrating
screen used generally have very low efficiency on classification
process because of a disadvantage caused by small diameter

particles that tend to become stuck in a fine screen of the screen
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represents a netallic nesh, (6) represents resonant a
ring, (7) represents high-frequency current cables,
(8) represents a converter, and (9) represents a

ri ng-shaped flame. 10 Hi gh-frequency current is
veupot/ieeii4dt o t he converter (8) through the ®aBUR0¢TS4752
in order to activate the machine for vibrating screen
W(thla t #1151 RRY; ' ' t LEchl ar :
screener). Iflihg %‘?’ééﬁﬁ%@ﬁghﬁ@’n rs?(}%gp’l (gltfr?%tetrh%artlde'

couvendhotd) thd fréfitn ARNYAILLEL IO IDRAUDSL S9N ©

wave. The super sonic 15 wave “genera

celavelfi@itid8)fok ke ﬁBWd%},eéyBWi ggﬁgﬁ?ﬁ@tg ﬁlﬂgnij?ég% of

whi ch the converter (8) Is fTIxe

f tlearenti®: Jriodked. t aH;bes rb%%QP?QtthEi x%%t %%rth?)g@gewdmg

verti cal irection. The netallrc nes

I eSiged wiﬂ:hrigil(t_ﬁ)leériﬂai: la?@%e@:?«%]vevd Bg%th%s(%l\é\%%#béa%%n in

vibration transmtted 20 from the resonan

tieoess ! irabadid@ehb @Bst kovdg Mgsent invention, the
core material particles can e obtai ned from

cl assif Geadh RiPFalibe 3RSHAA PRAL LRIESOfor FRONCLI C

material. Ferrite or magnetite coré& mater ticles

odbritioabdmit AN f (i mar.
gr anul at ed ngg?ggﬂgccﬁ\%ﬁﬁci llcig%ytgl? ‘Eig s%{é?%a&i;%&%h the

A S0 4001 e £ 35 AEALAR Sl

Funi 4 NetiHed e r tg M- t6ABE 28Yd Geptﬁémpélfﬂg;g?gi ilfh%?mfﬁhﬁg%

classification of the core materia

fhae : i i ing, | ayer.
e TR c P bl b Pt fRldL SORRR B

Wil d11641PRAN FVYA WRY Bo @S¢ th 5 each
classification stage (i)s prtlcle1 girgéﬁléﬁyThe devel oper of

Lo, PSR ROY SO U g i
mesh can be generated from converting high-frequency current
into super sonic vibration through a converter. The converter,
in this case, uses a PZT transducer. Super sonic vibration
generated from the converter needs to be transmitted to the
sympathetic vibration part fixed on the metallic mesh, so that
super sonic vibration can vibrate the mesh. The sympathetic
vibration part to which super sonic vibration is transmitted
vibrates sympathetically, and transmits vibration and vibrates
the metallic mesh on which the sympathetic vibration part is
fixed. Normally, vibration frequency is in the range of 20 kHz to
50 kHz, and preferably 30 kHz to 40 kHz. .

Any shape can be used as long as the shape is in an

adequate form for vibrating the metallic mesh, and normally
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especially the toner, wherein the weight average
particle dianeter of the toner is Siamor |ess, and
especially the carrier, 1o the carrier of the present
Woeoiosdg provi des better granul arity. enaldT/argno7/054752
hi gher quality images to be produced. The toner used

in the present invention contains a colorant, a fine

pai”t”r%F €38 Bﬁﬁiigl rigreatihration dH'ercéloé’a@rn‘glbétgélmg thend
t hat ke i n_Dbi resjin whi ch mai nly nmade of 15
th@?%k)‘tl%té‘i?%hﬁ epifl prpdprahbebefvertinm. t oners can be
enpl oyed. .. The toner can_be produced with toner
pr oduci ng TRt Wé‘é}gl%‘aé'ﬁf é{ﬁbraél%[tyﬁécrﬁ%ﬂ Ve e rpRE aemic
ranul at.on net and n be_ in_either anorphous
fo AVEroseplatqrciy ‘bVFhmAE ePt hén FHget(le reprasends a
non: netic toner can be used. 20 The foll ow ng
el BERLIE ehpepet, (OdrenTeRenty aiaylindrpthentiginebi(3l he
bi nder i n_of the ioner Exanpl es of naterr aI for
ot t}tpefﬁ@eﬁf%a@rlnrg@si 4L 7o PResaaES 2chasec s tatRET),
horm r der t| ve ﬁug itutions of styrenes,
?&8& %‘Pﬁ ’é: 208 ﬁ*s)ytﬁwrsepér gesenantsa ring, (7)
rene l rene yIer. s, copol ynmers of
Péfﬁéﬁgts Bk e e ipiee. R geRyRetats a
st rene g@l u one 27 WD 2007/ 102614
fﬁf&?f?fdéil reRisserihardnesghanaktigmay| acryl ate
copol yme styrene-eth acryl at e opol yners,
styrene- fé‘ﬁ%l TaargreY é“\é’&ﬁtﬁ Vrghrplie )FPérli'@ Goapviggter (8)
et hacr te ner s, rene eth nmet hacryl ate
co%loy tgl gef@.,e 4% lﬂtﬂﬁﬂler YA eatlée H‘%"&BBP RErs,
-ccchl oronet hyl net hacryl ate coEl mf
st‘%//? REBDERTGPBATYY # SUREHSOPHE M vespsailakor (qigpular

neth ether ol yners, styrene-vinyl nethyl ketone
lsg?y? leh ey GHITR DT @gﬁ@ﬂvﬁtf%the converter (8)

Stl)é.r Fog éo%n%rggc? 1§P§gi1(¥g%£2r sonic wave. The super sonic
wave generated from the converter (8) then vibrates the
resonant ring (6) on which the converter (8) is fixed and the
ring-shaped flame (9) linked to the resonant ring (6) in the
vertical direction. The metallic mesh (5) fixed on the resonant
ring (6) and flame (9) vibrates with the vibration transmitted
from the resonant ring (6) in the vertical direction.

In the present invention, the core material particles can
be obtained from classification of the smashed particles of
magnetic material. Ferrite or magnetite core material particles
can be obtained from classification of the primary granulated
product, which is yet to be burned, burning the product, and the

classification of the product.
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styrene-mal ei ¢ acid copol yners and styrene-naleic acid
ester 10 copolyners, acrylic binders, such as nethyl
pol ynmet hacryl ate, butyl pol ynethacrylate, and others,
such as pol yvinyl chloride, polyvinyl acetate,

WOrPEt®GiHtene, pol ypropyl ene, pol yester, poPGUIRIITARTS2

epoxy resin, polyvinyl butyral, polyacrylic acid
di+f i ter sin
oo B8 PRU I B RF IR ) SERSIE 8500,

r €8s ??flc:ﬂﬁm 'tﬁepc%%%%gyéglai %%é}%}%c hlh%rslegﬁaut Zg?eesr are

para pararti n waxes

r@&&&%da&&hpﬂ{é L-&éilnbédzﬁu gélablﬁgl%% he nac]{xhat Lge

mel t viscosity can

ShAlcA9Ee 3521 i .c?eé&gv%has%gc BRE v SR

resins an acryric resins

C@&bﬂ’@la%@iﬂémgn sttggg i éﬁ"gg ,[%blgr om the

pol ycondensation re ween al cohols and

car boxy fipg meqé%e gﬁb%sregénp *fsv‘r@ﬁﬁgrgﬁn pgf?'g G

diols, such as I"ene gl'yco

gﬂ)&' Ql%hng ttPé %ta!i]i%e?:}?ﬁ alyy Bgcjzs ]Ve%t% éllezg.] %oﬁ%% Ohfswg

3- propyl ene propyl ene

I @@%f%gm@wv%%gga%ar% o
ldlﬁnpét%(rwg%xﬁafﬂ?etlj’%| o 8} é‘%%)(y%ql% e%’ $ t&ldi varrier.

hydrogenate |sphen OXy- e

| S
%
BiERPAEN9S ¥ bt t%@ ?lrggé(ﬂf Pﬁ‘%}ﬂ g%jwe é%ﬁn i 8{ I%.’anularlty,

di val ent alc MONoNer s

substituted by
2 oot bl?%?%%ﬂﬁfqaﬁiﬁ?ura%%%*ﬁ@ﬁg}f:ar AB8a5r oup  having 3
to 22 C@h@%@n@} QURd ﬁlt Eﬁ% Rgb ﬁﬁ%veantcl:gg%:pgtgo{%?nggs

and trivalent or nore fronome

%ﬂ@fa{ﬁ flgleé;kt?(alg gaerfgg)%lg%qj 101%1’}64]-.‘, Séoxr'ekile%g{]ﬂg agent

pentaeryt rit

tdd PERLABMN biPder f’é’s(ifl%ﬁicl} n?aﬁh? YL £RstLE ol

thermoplastic resin. Any type of known toners can be employed.
The toner can be produced with toner producing methods such as
a polymerization method and a granulation method, and can be
in either amorphous form or spherical form. And either
magnetic toner or non-magnetic toner can be used.

The following materials can be used alone or in
combination for the binder resin of the toner.

Examples of materials for styrene binder resins include
styrenes and homopolymer derivative substitutions of styrenes,
such as polystyrene and polyvinyl toluene,.
styrene-p-chlorostyrene copolymers, and copolymers of styrenes,

such as styrene-propylene copolymers, styrene-vinyltoluene
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10 1, 2,5-pentanetriol, glycerol, 2-nethyl propane

triol, 2-methyl-1,2,4-butanetriol, trinethylol

et hane, trinmethylol propane, and

wo3pBHbsihydr oxymet hyl . benzene. Exanpl es ofPCriie2007/054752
carboxylic acids used for polyester resins include

vt ”’°X%1 ol el oPRRs ovr st sgren cthyl
CyRPSRRE e B yriene- BePel SemnifePer ',n%é:rsiél ol
B REHI T RePhalBiets COREAR L HET Slarbouyl i
3%%%%?%‘1 %Tyérz("l%ﬁ%%ﬁts'&?%%fﬁedhb rdh a5t o bon

drides thereof tain .a | ower

31 o ar detES ¢ R T Rt yf{°€eeﬁ%ﬂgmers
tzf%?%’?%yﬁffﬁf 2t i SR o ASH RO €ufsl
R PRSEra3R ”1'&9 %5’% HRRe SeroaP iRy |
el fyped t@gﬁg‘g 5 G857 IR R Ema PR YED
Lol GAPIE HEl L AR AP Rrat meTRls AEhader <

o EReRmBlO e iﬁﬁ%l"%o 52%%%%%%&?55%-‘/@93% cidfaglate,

%‘?'fﬁng*%%*é%??’%yé‘\%mp Lt Bibcht Pafy Chggigﬂ"gﬁfl%’
E%?ﬁ“‘ﬁﬁ%%@@w b R Tony ok ﬁly&ﬂer |

VBB %ﬁ&;?g%feéé%dp%y%%v%ﬁf@rl ol R,
ari-gsﬁpso%%@Inslqggdﬁ}ch%bsﬁgd télppene( res1ns phenol resins,

15 alicyclic or aliphatic hydrocarbon resins, aromatic petroleum
resins, chlorinated paraffins, and paraffin waxes.

Of these, polyester resins are particularly preferable in
terms that the melt viscosity can be reduced while ensuring the
storage stability of a toner as compared to styrene resins and

20 acrylic resins. This type of polyesters can be o.btained, for
example, from the polycondensation reaction between alcohols
and carboxylic acids.

Examples of the alcohols include diols, such as
polyethylene glycol, diethylene glycol, triethylene glycol,

25 1,2-propylene glycol, 1,3-propylene glycol, 1,4-propylene glycol,
neopentyl glycol and 1,4-butene diol; etherified bisphenols such
28
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manuf act ured by Shell Chem cals Japan Ltd.). The
colorants used in the present invention include of
known dyes and pignents, they can be used alone or in
conbi nati on, and the exanples of the dyes and pignments

wiombumes1d5 car bon bl ack, ranp bl ack, iron bPERR2007/054752

ul tramari ne bl ue, nigrosine staining aniIine bl ue,
pht hal acyani ne, hansa_yell ow G hod 60 | ake,
caf doddip(yrdrexy téwéy G¥tlpbaEane; hwﬁa benzi n
yel l.ow, rose Bengal, triaryl nethane st ai_ni.ngs,
n%ﬁéaegﬁnate& @&Eg@nobﬁd RO Fi@Fy @&bﬁlﬁn&teé&@sﬁpiﬁaol A,
pi gments. 20 The toner can be @)‘ net ner
V&

aaalwymwlpeat?ﬁbbm%ﬁnqlwe’r . e#hé eﬁlpeomers

material can enplo ferronagne erials, such as
| Wéwraﬁa eeebafwelea%owq TR ntERe eﬁ‘égﬁa tls(i?@hp%en ts 1s

netite fjine partlclgs henatlteélne particles, Li

fé\lbﬁléuffq%byeamlaaég oHyRsFtarate hrydﬁe%ab% graup

5 Cu-Zn ferrite fine particles, nfe te fine
paﬁwreg 8stoafdl caebor @tpmse othpg &Hﬂa %Jgo{le%%mers’
2007/ 0264 PCTJJPZOOEHE}?MSZPPLn order to gjvVv

sandl ererlens STmgFe diebricPhekmaeRers Bath s woabitoh
of the oner cal | ed chargln% adj ster metallic
cér?pﬁe@( STFRRB tew?}m}m%@ogbléﬁna@ea ARYH r&tﬂ¥p| ex salt
of . nonoazo stai.ning, nitro acid and E salt
tﬂmeébqaersﬂsrawle;rrmenafépayt ) RBFEOSHo; hi2gh butanetriol
di carboxylic acid | ex of Cao, .Cr or Fe,
akihe Wﬁ?&?ﬁﬂloll r%/m“d:mm(mﬁ%ﬁﬁ%’nd or

e Ratie . g be "?Pq Ftriispaday, 5o, GAmREREL ar

wei ght poly ro yl en | ow nol ecu wei ght
pBFYRAPSs| %@ g gﬁérﬂ?\?&&%t hy} E?B%‘i"?e stallinne
waxes,

Examples of the carboxylic acids used for polyester
resins include monocarboxylic acids such as palmitic acid,
stearic acid, and oleic acid; maleic acid, fumaric acid, mesaconic
acid, citraconic acid, terephthalic acid, cyclohexane dicarboxylic
acid, succinic acid, adipic acid, sebaci¢ acid, malonic acid;
divalent organic acid monomers that each of the above-noted
carboxylic acid components is substituted by a saturated or
unsaturated hydrocarbon group having 3 to 22 carbon atoms;
anhydrides thereof dimer acids contain a lower alkyl ester and a
linolenic acid; 1,2,4-benzene tricarboxylic acid, 1,2,5-benzene
tricarboxylic acid, 2,5,7-naphthalene tricarboxyiic acid,
1,2,4-naphthalene tricarboxylic acid, 1,2,4-butane tricarboxylic
acid, 1,2,5-hexane tricarboxylic acid, 3,3-dicarboxy methyl

butane acid, tetracarboxy methyl methane;"
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j 0j oba waxes and rice waxes are exanples that can be
used alone or in conbination for the rel easi ng agent.
The wax material is not limted to those waxes |isted

Wor9e7/1b%14n external additive can be added tgriti€07/054752
toner. The toner nust have flowability in order to

obt aj hi gh- qual it image. To inpart flowability to
t hi’%ZT‘ﬁP?tﬁq%et E’%W%%ﬂl&]‘ enppilbbnimer 2¢id, sad brivalent or
particles such as inorgani¢ particles and )
hy’&\"SﬁW@iygg St 39FE OXROE Feit CopROmPES ¥ch s apby drides of
20 heydr o(f)gobi c-treated primary particles should

pr%}* efabfScontain inorganic particles wherein the
average particle dianmeter is in the range_of 1lamto

| 00p. m afif t:l?ﬁreé’oﬁryelfeeﬁlﬁbwo’%éﬁ?]tné nyspndepgation

speci fi. urface .area of the jnorganic particles based
orP@%PC%ﬁzkeFiB’&e&rhiﬁP GBPE%%W orohyY ¢n ¢ficgasibe
20n2?g t o, 500nf/ g. 25 The E'ol | owi ng materials can be
s § AL PP &FHIC PRI Gshe! copmersiallEayiasiodle 4n0xyi ne

PP B b R Saom it AL MAGE T 34n BoRa: Rocaians Basn
=it B5oF A2 AP PRATIIR ST imisle D958
LU e R O
e M
RS S B a0 e 0
il TR BRE T S E R
P B T R TR bR Y
Ticgﬂﬂ)iiﬂg]:ilorﬁq %Silti yhecgkthptlgé )of tMg- ySe%Vgn p_igl(])n%%ts include

carbon black, ramp black, iron black, ultramarine blue,

nigrosine staining, aniline blue, phthalocyanine, hansa yellow G,
rhodamine 6G lake, calco oil blue, chrome yellow, quinacridone,
benzin yellow, rose Bengal, triarylmethane stainings, monoazos,
disazos, and other types of dyes and pigments. |

The toner can be a magnetic toner by adding magnetic

material thereto. The magnetic material can employ
ferromagnetic materials, such as iron and cobalt, and fine
particles, such as magnetite fine particles, hematite fine
particles, Li ferrite fine particles, Mn-Zn ferrite fine particles,
Cu-Zn ferrite fine particles, Ni-Zn ferrite fine particles and Ba

ferrite fine particles.
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Mr- 6001 and Mr-150A (all manufactured by Tayca
Corporation). Particularly, exanples of hydrophobized
titanic oxide are T-805 1.5 (N ppon AERCSIL Co.,
Ltd.), STT-30A, STT-65S-S (all manufactured by

wh toanfegyo Co., Ltd.), TAF-500T, TAF-1500T P(:alnl'2007/054752
manuf actured by Fuji Titanium I ndustry Co., Ltd.),
MT--100S, I\/ﬂ' 100T (all nuf actured by Tay
Oor por at TbAYAemEp BFY essugﬁ gof éE@PE’F%lcPrlﬁhe frictional

NOY! Al SHA, Lt d) hydr ophobi zed
F'?%ng‘a?@f’ew&'heﬁ%@rt ﬁt%?%ﬁ%p ﬁsg@%ﬁ aghgsterne
aI umni qﬁ particles ¢can be obtajned fromthe process
CHRPERRISH qﬂfﬂen%gpmnﬂ Sa?‘é"}t A& Bt cAmpiex salt
am n05| | ane  couplin ent,, éh as met hyl trinmethoxy

s Of FRLOFZY RLAINIRE, B 8 ymic|agd and bag ﬁﬁi/tt thereohoxy

n he toner. used in_the present  invention
sﬁaﬁcalwpﬁr% R aBPIA i as et o SaYBREE Agid Mheallic

glﬁ‘%ﬁ’g 0%%4#5??%%&%?03%%6‘%?%1%%d mor e

pref er abl 5p. mto 511m . but it is not limted
B RRENY %U%OIHBPEPF} o ifIEEBIR A cOR hnEontammed.

relative,to carrier i s not partléularlélllmted and
may be relseging pgeptgapbe addeddockhatenres He

i nt ended use; however, 5 it is preferably 2 parts by
mas§5e 16175 parts by .mass relative to 100 parts by
mass of .t he c , and nore preferably 2 parts by
rrass toIz(UNd%? E‘}rﬁ’ﬁéght Pﬁf%Rfd’iPtY e

di anet er s, of tie t oner c be neasured W|th a caII
cTEAERY PORHET R AP tha, Fxes, ieFocTyOS lipe waxeme
pres I nventi.on, vvherel n the carrier of the present
HUBRR AR A ddoe P ok SRR Bt SABUM UPAdiHEne

range of @] V\/nenthe arrier coverage
oPY fR &£y l?.llaca}%mn 901- ghe rgieasgng agent. e wax matenal%s

not limited to those waxes listed here.

An external additive can be added to the toner. The
toner must have flowability in order to obtain a high-quality
image. To impart flowability to the toner, it is typically
effective to add particles such as inorganic particles and
hydrophobic-treated inorganic i)articles, however, the
hydrophobic-treated primary particles should preferably contain
inorganic particles wherein the average particle diameter is in
the range of 1pm to 100pm, and more preferably 5um to 70pm.
The specific surface area of the inorganic particles based on BET
method should preferably be in the range of 20m2/g to 500m2/g.

The following materials can be used if certain conditions

are met. HExamples are fine silica particles, hydrophobized
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is 50% the weight average particle diameter is in the
range of 15 3.5npa to ?Stem the distance between the
devel opi ng sl eeve and the image bearing nmenber is
WokisW10%614 €SS, and alternate current is appdR®20@%054752
t he devel oping bias, high quality imges wll be
obt ai ned t heret hrough | ess occurrence of carrier
adtidisiag fatty0agidemietmlyealite smichgp neitrosteafratd e ndr dsaminum
invention is a nethod to develop a |atent image using
t tedsgte,opetabexides, speleasriitamie mlnorinagsyin psidmand

i mage densities can be obtained by applying voltage

t e td U gRidearfarde flmogpp elymemyashbe coplbaiagd. i s
superinposed with alternate current voltage, is 25

appl i ed Espapiadlk preferable/exioprad asiditiveEsgeci al | vy,
preferable granularity at highlight parts can be

o ednepdiobize dhoilien 7itorgl 4l painaioe pagticisn  Exgmales
I mage_densities can be obtai ned because of

| i oVisachas RATtEAS et BlnEL 78R0G D K200/ HINE H
wel | as _increase_of the bacgqround smear margins,

t Qo Bl HVKe2:hBYE H dpddntalbmamwtactured bieClariant
devel opi ng bias decrease, and the toner 5 coverage

r elanaw K-t oKehR ¥ rR74i RE208s &Y 200 aR2OZgRBAS A de
hi gher i mrage density. The process cartridge of the
prR8Enallmpamufasturad bt Nippas:ABRQSHgEobehid g

menber and a devel oping unit configured to deveIoP a

| dixpmpieeef tiomie iftng aagféclreoarm§’lgﬁi39h§%ﬁée'ﬁéa 1
bearin% nmenber. by using the devel oper_of the present

i rpapnfartured hwlitapkaeyonte ilidgh, TARgl 40 fmpaufactured
detachably attached to the _body of the_inmage faormng
appaF sy ditapiam ladasyycGet rIi‘td]gg MFal 56w, M%t&%}B,
int%ﬁéﬁlly provi ded m%th a ch%%ging unit configured

t MIFRGOYB ank MTPd(adt manuiachgee b by TaxranErpReration).

Particularly, examples of hydrophobized titanic oxide are T-805
(Nippon AEROSIL Co., Ltd.), STT-30A, STT-655-S (all
manufactured by Titankogyo Co., Ltd.), TAF-500T, TAF-1500T
(all manufactured by Fuji Titanium Industry Co., Ltd.), MT-1008S,
MT-100T (all manufactured by Tayca Corporation) and IT-S
(manufactured by ISHIHARA SANGYO KAISHA,Ltd).

The hydrophobized silica particles, fine titania particles
and fine alumina particles can be obtained from the process
wherein hydrophilic particles are treated with an aminosilane
coupling agent, such as methyl trimethoxy silane, methyl
triethoxy silane or octyl trimethoxy silane.-

The toner used in the present invention should

preferably have weight average particle diameter (Dw) in the
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7.5 such as a charge brush; and a cleaning unit such
as a blade which is configured to renbve a residua
devel oper remai ning on the inage bearing nenber
surface. Next, the image form ng nmethod and the inage
wioonmi/ngs14 appar at us of the present inventi onpau/jH2000854752
described in detail 20 referring to draw ngs, however,

L?%S% ?*‘%"B' CIERAE S Se PralaRABl PO oc oA
P?t ] capl(ié/]g;% nbﬁ%&g "é%(gﬁﬁ?lgll onTﬁﬁr?opﬁ‘éﬁE°¥vthe
dFOéf lexv;éﬂ*pt ShThr A mof BePhE et el Sads B
aélglggiﬁfspl Ve |gg a/gctgh %ﬁfgeg%é%fgﬁéf%nd 30 e f@’t@?'%?’
e zmggﬂs&%.%ﬂwa@%e#g%ﬁaze@a@%”g -
deve?og?%ggrg ee{“g}e0 fiflletc@ldig]r%z glé%é&@%%%qy%aﬂ?‘?gaby

g;ﬁgggrtgﬁgg\f% gg;er hou3| ng nenber 42, s a doctor

rvi ng as?®control i ng nmenber, and a
t t t 4 h h
aport ur ko G 18 PR dR R ey R Bt thadonenen o,
t f
Bk 2REEe L RBE CU RRAEE Phefiabfre s PRt Gbiiders

diﬁé/ oper housi ng part 46 which is |ocated adjacent to
the “‘toner hopper 45 and is configured.to house a.

o) B AR P B BB B
I RS R e TSR AD AL R 63
aratnrg'ec(gf’f@ﬁlblg Qgr‘:)g)%éﬂg v@hgﬁrth%péar}qlgrhgéwgeeratg% ofh the toner
is 50%, the weight average particle diameter is in the range of
3.5mpu to 7.5um, the distance between the developing sleeve and
the image bearing member is 0.4mm or less, and alternate
current 1s applied as the developing bias, high quality images
will be obtained therethrough less occurrence of carrier
adhesion.

The image forming method of the present invention is a
method to develop a latent image using the developer of the
present invention. Sufficient image densities can be obtained
by applying voltage therethrough, wherein direct current
voltage is superimposed with alternate current voltage, is
applied as an external developing bias. Especially, preferable
granularity at highlight parts can be obtained.
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toner. Inside the toner hopper 45, a toner agitator 48
as a toner supplying unit which is rotated by a
driving unit (not shown), and a toner supplying
RRDMoxdTy 49 are arranged. The toner 20 agi t@@ip26d%054752
and the toner supplying nmechanism 49 are configured

to send the toner 21 residing in the toner hopper 45
towar d t Héizherdmopge daoasiemycpabe deaiheiddeaghsaning
the toner 21. In a space between the inmage bearing
nmeHBerovenands chcarpriathesionpper edge effect dewetldpisng

sl eeve 41 is arranged. The devel opi ng sl eeve 41.
whirgrepse @fitherbadkgrouadesnpar meaxiiingc therefase, wbe charge
2007/ 102614 PCT/ JP20071054752 indicated by the arrow

i nappaLyt of fanegyand dhe dsvelopimig/hing denreas¢nand shevioper
has a magnet (not shown) serving as a magnetic field
gefferaigagralative il Bie rarmeminenealsey, enehling tatpravide
relative position to the imge devel oping unit 40

i nBlgheroimage dgaselopi ng sl eeve 41. The doctor bl ade
43 is integrally attached to the devel oper housing
nmenber 4Xhgnpxeresgmsstyidge wddihei piesemériavention has at
devel oper housing nenber 42 is attached to the support
caks@shan inpge heardps premben anidsa slevalepiag whittgsndigured
example, in a state to where an interspace with a

cetd dpvelgpsa dntent; elerbipstaide image frrmedige tdfe imege
doctor. bl ade 43 and the outer circunference surface
of PeHdngdnemhsrly dstes she develonny efithe anesenig@vention
deq\llﬁ* oping unit in an unlimted_ nmanner, the i rrage

f ofIiH g Retivdbleormage présantbe dotrghahlyiaftagsed bo thed
out as foJlows. The toner 21 sent out fromthe inside
o:‘Jb‘l‘fVeof She Aagsptar mm epgpReatys- of L RhBreenssrcazsridgeor

48 andb t he . . . 2 E .
may be further integrally provided with a charging unit

configured to charge the surface of the image bearing member,
such as a charge brush; and a cleaning unit such as a blade
which is configured to remove a residual developer remaining on
the image bearing member surface.

Next, the image forming method and the image forming
apparatus of the present invention will be described in detail
referring to drawings, however, these examples are described for
explaining the present invention and are not intended to limit
the scope of the present invention.

FIG. 3 is a view schematically showing one example of
an image developing unit used in the present invention, and
modified examples which will be hereinafter described are also

included within the spirit and scope of the present invention.
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toner supplying mechanism 49 is conveyed to the

devel oper housing part 46. Then, the toner 21 is
agitated by neans of a devel oper agitating nmechani sm
47, and the agitation force gives 20 the toner 21 a

waesbr/edsifiri cti onal charge or a stripping chpehe2007asuds2

the toner 21 is carried on the devel opi ng sl eeve 41
together wth the carrier 23 as a devel oper to bhe
conveyedndflGhd, appsmase dppeloping umt eivgrgnged so as
circunferential surface of the imge_ bearing nenper

2te fagianH@meanbyaring memphen30; andghe dpage dexelopingy
bound tqo a |atent electrostatic inmage formed on the
sUPih 4l 1pPrimarilyagrmpessd A§ anderd PP e Sleaviket bEST F18EM
a 36 WD 2007/101614 PCT/11PNO71054752 taoner inmage on
t A8 3 Aevpiopenbeasimg AERboy a developershousing member 42,
schematically showi ng one exanple of an image form ng
apprrachon b lads i pied VRE 15t 5 6O HodH ng R e PR Tn g 1 dy i SEpPPOTE
shown in FIG S. Around the drum shape inmage bearing
ned#er420, a charge nember 32, an inmage exposing
system 33, . the image devel opi hg unit 40, an iimge .
tr anskr 8P &, SuPRIRSRSe 466?111&#3*1%? BRARRITEIE HionkRe side
IanE 70 are |located. In this case, _the surface_ of the
chhfbe imagsdieanng ngmbesgel 3 HORCHBARBAT 45 se1ying@s a
with the sn:zface of_the inage bearing nenber 20 .
sHRRshBousingpr i farahenying 2 apenRd invdde thereqfdgditted.
bearing menber is. charged through the use of the
clefafagéewéﬁﬁe¥ housingpard 46 whachis lo¢atedpdjacgabto fe
menber_ 20 is charged with an_electric fjeld in which
atPRg % E?mre‘lémtgh% CEB%FﬁBﬁ%ﬂttoilﬁo‘sﬁfp%rqer‘fﬁ&@f to a

di rect, current conponent by using a voltage . .
apprtaiatne khetpper mnghagirriernet, 3 HEXALORET 2EtaHALge
menber 32. Wth this confjguration, it is possible to
r BRSEG AR A toPRPYIdest anthihe devalppamasidaringee of

t he i mage bearing nmenber 20 can be )
mechanism 47 serves to agitate the toner 21 and the carrier 23

as well as to give a frictional charge or a stripping charge to the
toner.

Inside the toner hopper 45, a toner agitator 48 as a toner
supplying unit which is rotated by a driving unit (not shown),
and a toner supplying mechanism 49 are arranged. The toner
agitator 48 and the toner supplying mechanism 49 are
configured to send the toner 21 residing in the toner hopper 45
toward the developer housing part 46 while agitating the toner
21.

In a space between the image bearing member 20 and the
toner hopper 45, the developing sleeve 41 is arranged. The

developing sleeve 41 which is driven to rotate in the direction
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effectively charged. The inmage form ng nethod
i ncluding a developing nethod is perforned with the
foll owi ng operations. 20 A series of the imge form ng
o634 be expl ai ned  using a negative- POSpc8007/054752
process. An inmage bearing nmenber 20 typified by an
organi ¢ i mage bearing nenber (OPC) having an organic
phdndicaied & the pasew insthehfiggee blyi menat ed audiriving unit
chg{lge el i nLnati on lamp 70 and is uniformy negatively
chhrgfeghownphag & magrentriesh®2n) sectingsasaa mhgnbticc
charger or a charge roller to forma |atent imge by
rreéwgd FRDgr PSS undawhighplis dualtgTahp RoeTid a2eldelative
PCT/ JP2007/ 054752 from an i mage exposi ng system 33
suBRAsHEom t ke impge developingmnit 40 inside ofshe ddveloping
absol ute value of the potential of exposed areas is
| ofkseverdh that of unexposed areas). A |l aser beamis
emtted froma sem conductor [aser to scan the
surface dhe fectorddadpety ininteanrdy dtached he the
direction of the rotational axis of the inmge bearing
mefi$Esloper hegisieg aembegtfapn fiheranpdsiteaps$idizm whhere the
poﬁllygonal pole, which is rotati n% at a high speed to
o dvelopst dwusinggremher 2 imatiachpddoithy supmert case 44.
su,&gace. The latent inmage formed in this way 10 is
delBe dlastor Slalp 43 de\aarapsedwin dhiceramiphe,  aistate e
of toner and a carrier and is supplied to a
deWgFB%iaﬂPgl%tleé@Pec%Wlﬂs &rsarpgimdistaneo dk disart xgarcemgthe
menper |n the i mage developing wunit 40 to thereby
f ot eaOJf gh%ldop"d?d”g adpndd asbthepuper ciregmference surface
devel oped, a deve]l opi ng bias of an appropriate anount
ofog@ed&? elopgng Plﬂﬁtﬂv"v‘gh age or an alternate current
vol tage _superposed to the direct current voltage is
appl i ed Peuwg guch an imeespln valoping e hiinins an (woki mg bedvn)
t hr ough tt}geadevel oping sleeve 41 to areas between
eﬂ}agg\ar,a mgge fgm*pggggtlwcbgﬁ the present invention is

carried out as follows. The toner 21 sent out from the inside of
the toner hopper 45 by action of the toner agitator 48 and the
toner supplying mechanism 49 is conveyed to the developer
housing part 46. Then, the toner 21 is agitated by means of a
developer agitating mechanism 47, and the agitation force gives
the toner 21 a desired frictional charge or a stripping charge,
and the toner 21 is carried on the developing sleeve 41 together
with the carrier 23 as a developer to be conveyed at the opposed
position to the outer circumferential surface of the image
bearing member 20, and then only the toner 21 is
electrostatically bound to a latent electrostatic image formed on

the surface of the image bearing member 20 to thereby form a
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on the imge bearing nmenber 20. 20 Meanwhile, a
recordi ng nedium 80 (for exanple, paper) is fed and
sent froma sheet feeding nechanism (not shown) to be
synchroni zed with the edge of an inage at the position
W 2007/1p6u4r Of resist rollers (not shown) toPOBIEREITIOSITH
bet ween the i mage bearing nenber 20 and an i nage
transferer 50 to therehy 25 transfer a toner inmage

oh? BT HE 2883y it imagai Raamoe memer20.n0int, it is
prefera that an electrical tential of a reverse
38 W zog“lﬂi&o‘gea& BEw %@mféwgﬁwﬁfzm%%ﬁiwmp :
the polarity of the toner charge li.ed as . a

be ap .
¢ RBSTEFe £RLRIAG APRATR G BIRIBIRY Bith t5e imph dareloping
the. recordjn ium 80 i eparated fromthe imge
B8R ﬁgowmglggg-t Qm%&tgst%ww&aﬁ AT SPATHRE
i mage, . A_residual toner, renpmining on the inage bearing
niEber 26, ias&@aaeewgbb%gg, BB ag PERRIING SIS E 08P
GEhvvi.thi n ‘2 cl.eaner 60 By action of aft%I eani ng hl ade
61004 me 8 de¥RlAp IR APt 40730 tBrpe it ausiesstrOngy lganer

conveyed to a. devel oper _housing part (not shown)
aﬁﬁfa %aatc AEPC R th%“l%?méb# P&tedee 'ge -0 f‘bﬁggs case,
recycl i unj t. (not shown) to be reused. The image
f&‘ﬁ}‘/ﬁsﬁﬁg%?p %hmgh%gﬁ H@éhea A iFan 8RR opcontact
pluralit f the, i mage devel opi.ng unit described ahove
a?%at&rva%@ae ﬁBr@éadgmeaimgﬁ%m%& MEMHREZY ARfane
onto a .rec?rgi medi ym . and _the toner iymage is, sent

t BPRTPFRAGY - AP haAP mvbsnbféleﬂ%ﬂe@ﬁaﬁ megpper 1%y

00 PR e i il ghE 2o o
B L um once, 0. e Loner Lmges, ony s
L&%ﬁéﬁia&gaﬁghg e gltlrlaerfti (I;rc?mtpgnggt fiis )élel(}j)e'irlnmgogei({htcl) aar
direct current component by using a voltage application unit
which is not shown in the charge member 32. With this
configuration, it is possible to reduce nonuniformity of charge,
and the surface of the image bearing member 20 can be
effectively charged. The image forming method including a
developing method is performed with the following operations.
A series of the image forming steps can be explained
using a negative-positive process. An image bearing member 20
typified by an organic image bearing member (OPC) having an
organic photoconductive layer is charge-eliminated using a
charge elimination lamp 70 and is uniformly negatively charged
by a charge member 32 such as an electric charger or a charge

roller to form a latent image by means of a laser beam applied
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20 nmentioned above. FIG 5 is a view schematically
showi ng anot her exanple of an inage form ng apparatus
used in the present invention. The inmage bearing
Wwonenozddsi s provided with at | east a phot oggepbdor Q752
| ayer on a conductive support and is driven by 25
action of driving rollers 24a and 24b. In the inmge

f ofnoinngn Eppge akpesind ey stemni 88eswdh hhe lasegoptical system
beari ng' menber is charged 8.9 WO 2007/102614
PCiASPEeGAE05HHS 2bshlutesy igiet dletlhap tpn tiehbB exp@se daareas
i mage i s exposed on the inmage bearing nenber surface
byisukiwey then ithatef expsypiongd aopaisbal system 33, the

i mage i s devel oped by using the inmage devel oping unit
40, the deleseopedn nagmitied fenmsfaremicanturtar laser to
recordi ng nedi um by using the inmage transferer 50
hasdanytle svofanesoftthe tprge grearihzanémer2foigutiee i s
performed by using a pre-cleaning exposure |ight
solireetipg, ofagtheesotdfionaloamis dfsthecireage depyingimegnber 20
brush-shaped cl eaning unit 64 and the cleaning bl ade
61usizgda wiedy gomajembrrnt imga redraiper ofspolygosal pol€) whinhgis
elimnated by using a charge elimnation |anp 70. The
abtretinshat anleighpepesd o fermep datead| i age dortmedimage an
i mage formng apparatus shown in FIG 4, the inmage
bekgampg mpmder Qoface t Bhe lobert imhge fapmedtin this way
translucent% i's subjected to a pre-cleaning exposure-
t risadefedened meinga depgoper shlish amtaigG aemixturevifeay
schematically showi ng one exanple of a_ process

c alomeir chped @fcamaeqoaegeﬁtswm' ton. deMedopinrelesve 41
cartridge has at_least the inmage bearing nenber 20,

t Rervhrg ais-& Hapelb perdrapeing mpembg2 intthe image developing
devel opi ng unit 40, wherein the devel oper of the
prigaism0 tesbarelsn fomm otnramisdasend Wizgn she latgntnigmage

uni t_at | east having the cleaning blade 61, and the
is developed, a developing bias of an appropriate amount of

direct current voltage or an alternate current voltage
superposed to the direct current voltage is applied from a
voltage applying mechanism (not shown) through the developing
sleeve 41 to areas between exposed areas and unexposed areas
on the image bearing member 20.

Meanwhile, a recording medium 80 (for example, paper)
is fed and sent from a sheet feeding mechanism (not shown) to
be synchronized with the edge of an image at the position of a
pair of resist rollers (not shown) to be sent in between the image
bearing member 20 and an image transferer 50 to thereby
transfer a toner image onto the recording medium 80. At this

point, it is preferable that an electrical potential of a reverse
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process cartridge can be detachably attached to the
body of an inmage form ng apparatus. The process
cartridge of the present invention has each of the
above-nmenti oned conponents as a process cartridge,
wanmbot/tves1pr ocess cartridge can be det achabl yp@BIr2007/054752
attached to the body of an inmage form ng apparatus,
such as copier or _a printer. 40 WD 2007/ 102614
P@l@?%f&%mpohéifé’aﬁ the toper pheg&mbe.mémd 8p a
will be further described in detail referring

EX5HpES bane tedhsamar s dramsdaner 69; M\?éﬁert ﬁbe

present |nvent| on is not limted to the discl osed
eXaffdang me mﬁ%%éehwé@dtﬁam thaimaggrbearings” e
represents "part mass" or "parts by nmass", unless
otHIRRPE S0 #%allemwalpmgaau%n@ﬁema&gn@% Toner)

Pol yest er reS| n; 100 parts  Quinacridone nagenta

pi gnent A 368 ,blanl tt9n91 remalawg P& B iBAge My agiing areraber
ammoni um sal t parts The conponents stated above
m@Pe‘sﬁﬁhC&?‘éﬁPwt‘?ﬁ%ﬁoHQ@gﬂ KEARITEZ AV ishih detleanna
the m xture was fused and . kneaded using a bi axi al

ef’pr%éP lompd & feaafdeph dact 1 wase cleapiagdrAghes: cool

and the cool ed product was coarsely crushed wusing a

cutter mhe collgsted tanercgayshs goryeatbdo gréanedeoroms

f nely pulverized in a jet stream pul verizing mllI
ushie PaLt (Ref %@WHS\M&/W\/&SW&%S@HH%&@%’@C%W afra

cI assifier_to theieby obta n toner base particles

hé?/‘i“ﬁ@r‘i%’é & gRit Petreseddi ameter of 6.6

jimand ,ﬁln absol ut e denS| ty of 1. 22gi cnB.
e image forming apparatus may be an apparatus

wherein a plurality of the image developing unit described above
are arranged to sequentially transfer a toner image onto a
recording medium, and the toner image is sent to a fixing
mechanism to be fixed by heat, etc., or may be an apparatus
wherein a plurality of toner images are transferred onto an
intermediate recording medium once, and the toner images on
the intermediate recording medium are transferred onto a
recording medium at a time to be:fixed in a similar manner as
mentioned above.

FIG. 5 is a view schematically showing another example
of an image forming apparatus used in the present invention.
The image bearing member 20 is provided with at least a
photosensitive layer on a conductive support and is driven by
action of driving rollers 24a and 24b. In the image forming

apparatus, the surface of the image bearing member is charged
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Next, to 100 parts of the obtained toner base
particles, 0.8 parts of hydrophobi zed silica fine
particles (R972 manufactured by N ppon. AERCSIL CO ,
WwbDR0d7/10834 added, and 25 the conponents were wapi@thoavnd7s2
then sieved to thereby prepare a toner. 41 WO
2007/ 102614 PCT/ JP2007/ 054752 (Producti on Exanpl e of
CabY (U6i}E the shaerronembatptd 4y 1gagecisnxnassidon the
sol uti on (solid content of 20% by mass): 75 parts 5
(smazq beaEing mambed spy TaeICERNLSER § ARRE SR TN

CO., LTD.) Acrylate resin solution (solid, content of
5008 tgahagstpm g b rlfr@qwt%m ar8a8dy, U Fhe iess
by Hi tachi Chem q) 10 Tol uene; 100 parts
Buileﬂreleg}rr%élaﬂ/éo ibe %énei@e agads tranpforsed ostn a
coating, |l ayer_form ng solution, the conponents stated
ADERFOTRing FRedumh i $HiSEd e HRARe TRERGRPTRE A0 BAVIRG a
m nutes. The core materjal particles (A in_15 Table 1
WeFHEOPEANERE BIR TRANIGE QFROsuEedsmardeTmpd by neidiea
are 1oated With resin _coating |ayer form.ng sol ution
wi R¥¢-gleagpne sepesure é%&%&cer?&j ByeedapA tapprds

.., LTD),,, form ng | ayer_of 0.3pmin thickness
un‘&@f“nF%é’YCB?ﬂd’i& ?&?“ﬁi‘eﬁ‘}éﬁlﬁﬁd F@f?&épgﬂb‘i“é 64 agdcthgng
formng rate is_30gl.mnute. And then 20 the particles
ar‘éeam%giaﬁfeﬁﬂaﬁad the BRABe depsing MmombPPEAUFAds 15t he
a unt of t he é%gtlon The, carri er obtai ned fromthg

rggelipapated bx usag pehaege phmimadia{ame Tl ndbe

tabove'mentloned process is repeatedly performed. In an image
forming apparatus shown in FIG. 4, the image bearing member
20 (in this case, the support is translucent) is subjected to a
pre-cleaning exposure-treatment from the support side.

FIG. 6 is a view schematically showing one example of a
process cartridge of the present invention. The process
cartridge has at least the image bearing member 20, the
brush-shaped charge member 32, the image developing unit 40,
wherein the developer of the present invention is contained, and
a cleaning unit at least having the cleaning blade 61, and the
process cartridge can be detachably attached to the body of an
image forming apparatus. The process cartridge of the present
invention has each of the above-mentioned components as a
process cartridge, and the process cartridge can be detachably
attached to the body of an image forming apparatus, such as a

copier or a printer.
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tenperature of 150C for 1 hour, and then after it is

cool ed,
Table 2
this pr

smashed with a sieve whose opening is 100p. m
shows 25 the physicality of the carrier after
ocess. 42 WD 200 7,/102614 PCT/, 1P2007/ 054 752

wiakbheiokeithk The P6a content content of of Papti/ghenosre

Dw part

icles particles particle True density / Way.

Core ASateriaE % of 2alcmof 36'. density density

True |,

Tearieaftenohhermresent ipegntien awil] §efusther [ b?on

Ctrio 1 dons y [enu/g snaller smaller x194 by by n
adederibed imdedail referring to Examples. and Comparative .

-------------------------------------- A 2+

1Exanspleshhoweyer, fd::ﬂsplsemtaiswemtiml tunph litpitedr o the

13 . 31

, 1, 8 5.5 99.2 4,44 . 19 © 8555

_disclosed examplas {Itgghowldnbe noged that "part'or "partsy

1.-1 6.

8 94-5 4.46 5. 1985 . 9348 errZnrite D

3pepreEents "pant by snassl7on"nartgdy nas " Cunleys oftharmise

parts

(Production Example of Toner)

Polyester resin: 100 parts
Quinacridone magenta pigment: 3.5 parts
Fluorine-containing quaternary ammonium salt: 3.5

The components stated above were sufficiently mixed

together using a blender, and the mixture was fused and

kneaded using a biaxial extruder. The kneaded product was

standing to cool, and the cooled product was coarsely crushed

using a cutter mill. Next, the coarsely crushed product was

finely pulverized in a jet stream pulverizing mill, and the

pulverized powder was classified using an air classifier to

thereby obtain toner base particles having the weight average

particle diameter of 6.8 pm and an absolute density of

1.22g/cm3.

Next, to 100 parts of the obtained toner base particles,

0.8 parts of hydrophobized silica fine particles (R972

manufactured by Nippon AEROSIL CO., LTD.) was added, and

the components were mixed and then sieved to thereby prepare a

toner.
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39 1. 24 . 79 4.88 98 16 74 1l4lsgnen Q 27A 1.16 6.4
92€M, 8TDL)98 97 79 76 ferrite E 26 9 1.16 6.3 91.8
4.72 4.88 96.72 75 PviuSr

Acrylate resin solution (solid content of 50% b)lr mass): 10
parts
(Hitaroide3001, manufactured by Hitachi Chemical Co., Ltd.)

Toluene: 100 parts

Butyl cellosolve: 100 parts

In order to make resin coating layer forming solution,
the components stated above are mixed and fused with a
homomizxer for 10 minutes. The core material particles (A) in
Table 1 were used, the surface of the core material particles are
coated with resin coating layer forming solution with a
Spilacoater (manufactured by OKADA SEIKO CO.,LTD), forming
the layer of 0.3pm in thickness under the condition wherein
temperature is 55°C and forming rate is 30g/minute. And then
the particles are dried. The layer thickness is controlled with
the amount of the solution. The carrier obtained from the
previous process is then burned in an electric furnace at
temperature of 150°C for 1 hour, and then after it is cooled,
smashed with a sieve whose opening is 100pm. Table 2 shows

the physicality of the carrier after this process.
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[ rodttctou Ex 3 C 31.8 1.11 6-8 34.6 48 9.4413+19

Productipn Ex, ™ D 326 1.17 5|5 90./6 48 3| 20E+16
Pr oducti pn Ex 50flE b1. & 1. %2 5.b qu' 5 ﬁh&_ic@/. DOE+16
H 5 i A rti T e y ag- ~ -
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[= N
3 51 [ 3516, 1sPr odugt i on b [11,K, P 71553 6.6054| 91. 5,48 f(3‘ Zh
E4+19 Dehdiect i on Ev 12 1 2% _0ol2 1l 11 D1 -1 4AQ errite
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F 0612112 1B Prodbieti orf4BX. 136 M 27193 18383 513 928 0 firdite
3 22y | f1lProdygti oneBX. 1470 3010y 18663 4.' . 29 %i‘r‘g;?e
n ate) L1 0
O, UZET1I0 Cu-Zn
E 31,0 |1.22 5.6 90.4 4.45 5.19 85.74 a8 | SN
F 22.2 | 1.13 7.2 93.5 4.46 5.19 85.98 48 fi‘:ft‘;
G 31.1 | 1.17 5.4 88.9 4.46 5.19 85.93 48 g‘r‘nzt‘:
H 22.0 | 1.12 6.7 93.3 4.89 5.19 84.59 48 f‘:‘r‘rﬁ’;
I 26.4 | 1.15 6.2 91.6 4.49 5.19 86.51 48 g:rft‘;
J 26.5 | 1.15 6.3 91.5 | 4.54 5.19 87.48 48 f‘i‘r‘rﬁ’;
K 26.6 | 1.15 6.1 91.4 4.98 5.19 95.95 48 f‘:‘r‘rﬁ‘;
L 26.3 | 1.15 6.2 91.5 5.04 5.19 |. 97.11 48 fi‘r‘nzt‘;
M 26.7 | 1.14 6.4 91.8 4.55 5.20 87.50 52 f(ilrlnzt:
N 80.1 | 1.18 6.6 90.2 7.12 7.81 91.17 99 P(I)::;er
0 30.5 | 1.17 6.5 90.3 7.21 7.80 92.44 102 P(f:;’;‘er
P 27.1 | 1.16 6.3 91.2 479 | 4.88 98.16 74 Maf:eti
Q 27.3 | 1.16 6.4 92.1 4.87 4.98 97.79 76 feﬁ‘;te
Mn-Mg-
R 26.9 | 1.16 6.3 91.8 4.72 4.88 96.72 75 Sr
ferrite
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Production Ex. 13 M 27.3 | 1.14 6.3 92.0 52 3.21E+16
Production Ex. 14 N 30.7 [ 1.18 6.4 90.3 99 3.02E+16
Production Ex. 15 o] 31.1 | 1.17 6.5 90.4 102 3.10E+16
Production Ex. 16 P 27.7 | 1.16 6.2 91.3 74 3.34E+16
Production Ex. 17 Q 27.9 |1.16 6.3 92.2 76 |  2.91E+16
Production Ex. 18 R 27.5 | 1.16 6.2 91.9 75 2.97E+16
Production Ex. 19 Q 27.9 | 1.16 6.3 92.2 76 8.50E+15
Production Ex. 20 Q 27.9 | 1.16 6.3 92.2 76 3.42E+11
Production Ex. 21 Q 27.9 | 1.16 6.3 92.2 76 5.68E+10
Production Ex. 22 Q 28.0 | 1.16 6.3 92.2 76 6.14E+15
Production Ex. 23 Q 28.0 | 1.16 6.3 92.2 76 65.97E+15
Production Ex. 24 Q 28.0 | 1.16 6.3 92.2 76 6.22E+15
Production Ex. 25 Q 28.0 | 1.16 6.3 92.2 76 5.88E+15
Production Ex. 26 Q 27.9 | 1.16 6.3 92.2 76 6.02E+15
Production Ex. 27 Q 27.9 | 1.16 6.3 92.2 76 6.08E+15
Production Ex. 28 Q 28.1 | 1.16 6.3 92.2 76 5.99E+15
Production Ex. 29 Q 28.1 | 1.16 6.3 92.2 76 6.31E+15
Production Ex. 30 Q 27.9 | 1.16 6.3 92.2 76 4.11E+15
Production Ex. 31 Q 27.9 | 1.16 6.3 92.2 76 3.87E+15
Production Ex. 32 Q 27.9 [ 1.16 6.3 92.2 76 4.05E+15
Production Ex. 33 Q 27.9 | 1.16 6.3 92.2 76 3.90E+15
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(Production Exanple 2) Al conditions were the sane as
those in Production Exanple 1, except that the core
material particles Bin Table 1 5 were used, and a
carrier was obtained. (Production Exanple 3) Al
waondi/focans were the same as those in ProducPCDsP2007/054752
Exanpl e 1, except the core material particles Cin
Table | were wused, and, a, carrier was obtained. 10
(Production Exanple 4) Al conditions were the sane as
those in Production Exanple |, except that the core
néPeedugtigmByample B in Table 1 were used, and a
carrier was obtained. (Production Exanple_ 5) 15 All
condi t i dH$ cpadatipne veenvethes sameses Hhoss Yy deedystion

Exanpl e 1, except that the core material particles E
i Hxpapple 1, expand thaddtheaprreamedpriadparhiclonbaimdable 1

(Production Exanple 6) Al conditions were the sane as
t Wege usedpragylietdagmiezow es sbpptned. except that the core
terial particles F in "Fable | were used, and a
cProdsrctipr Estamapled) (Producti on Exanple 7) All
condi tions were the sane as those in Production .
Exanpl e All cerdéiiens megret Hre seme puthesaln Faodustea G
in Table 1 25 were used, and a carrier was _obtai ned.

( Breanelei bnexsenipihe gyresmapeyiad paritied £ in Table 1 were
PCT/ JP20071054752 All_conditions were the sane as
t H68d, pPRAM satkier oreERRiAIed1, except that the core

terial particles in Table 1
Production Example 4

All conditions were the same as those in Production
Example 1, except that the core material particles D in Table 1
were used, and a carrier was obtained.

(Production Example 5)

All conditions were the same as those in Production
Example 1, except that the core material particles E in Table 1
were used, and a carrier was obtained.

(Production Example 6)

All conditions were the same as those in Production
Example 1, except that the core material particles F in Table 1
were used, and a carrier was obtained.

(Production Example 7)

All conditions were the same as those in Production
Example 1, except that the core material particles G in Table 1
were used, and a carrier was obtained.

(Production Example 8)
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were used, and a carrier was obtained. (Production
Exanple 9) 5 Al conditions were the sane as those in
Production Exanple 1, except that the core naterial

Py dobglogS4! In Table 1 were used, and a carpd@ip200ss4752
obt ai ned. (Production Exanple 10) Al conditions were

the sane as those in Production to Exanple 1, except
t hat theAdbrendifieus slerpaibki sdme ak thostain Brdductioe
used, and a carrier was obtained. (Production Exanple
11Exadple dnhditdephshak tbetdoee saateraal photieldsnt in Table 1
Production Exanple 1, except that the core nmateri al
pawveieuesdKand Tabteiet wabomimedsed, and a carrier
was obt ai ned. (Production Exanple 12) Al conditions
welrodnetsanBxasmpgled®e in Producti on Exanple 1,
except that the core material particles L in Table 1

5 were usedll aomdidicoey wieee thassaginé aisntdobse2i PRydhicdn on
Exanple 13) Al conditions were the sane as those in
Pribdamtplerl, excappltbat thexoeptmateatial hertoles Iniat Sabdé 1
particles Min Table 1 were used, and a carrier was
obvaisneded( Pndcucaroar Benpb@ibd)l. 25 Al conditions
were the sanme as those in Production Exanple 1,
ex@aptuctian EnemgdeclMat erial particles Nin Table 1
46 WO 20071102614 PCT1JP260071054752 were used, and a
carri er Akcobdizionedwet@tbd samenstbbasplia REdyition
conditions were the sane as those in Production

10 Example 1, except that the core material particles J in Table 1

were used, and a carrier was obtained.
(Production Example 11)
All conditions were the same as those in Production
Example 1, except that the core material particles K in Table 1
15 were used, and a carrier was obtained.
(Production Example 12)
All conditions were the same as those in Production
Example 1, except that the core material particles L in Table 1
were used, and a carrier was obtained.
20 (Production Example 13)
All conditions were the same as those in Production
Example 1, except that the core material particles M in Table 1
were used, and a carrier was obtained.
(Production Example 14)
25 All conditions were the same as those in Production

Example 1, except that the core material particles N in Table 1
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Exanpl e 1, except that the core material particles O

in Table :. 5 were used., and a carrier was obtained.
(Production Exanple 16) Al conditions were the sane
as those in Production Exanple I, except that the

wawzee7/madieri al particles P in Table 1 were veEoR0@M64752
a'carrier was obtained. 10 (Production Exanple 17) All
conditions were the same as those in Production

Exverpl usel, andamarrien waR@bdeiredrat erial particles Q
in Table 1 _were used, and a carrier was obtai ned.

( Perdretion Bsample188) 15 Al conditions were the
same as those in Production Exanple 1, except that
the cor dligpafitdpnparenecthessame) s thesein Prpdpstioged,
and a carrier was obtained. (Production Exanple 19
stxageple eexeericthati the ces mte@r@ﬂmrttﬁleggﬁ%lwab el
mass)- 75 20 parts (SR2411, manufactured by DOW
CORKE NSelorRd agarrEanvas obtemsd.Acryl at e resin
s&’ution_(solid content of 50% by mass): 10 parts 25
( P redwatsen FoemphaAbt act ured by Hitachi Chemical Co.,
Ltd.) 47 WO 2007/ 102614 PCT/ 02007/ 054752 _Charging

adj ust elAll capdsiops aege: the pamesashoghsn Produghions
Butyl cell osolve: 100 parts Al conditions were the
shrample hoskcand Haddihe eene material particles P in Table 1

were used, and a'carrier was obtained.
(Production Example 17)

All conditions were the same as those in Production
Example 1, except that the core material particles Q in Table 1
were used, and a carrier was obtained.

(Production Example 18)

All conditions were the same as those in Production
Example 1, except that the core material particles R in Table 1
were used, and a carrier was obtained.

(Production Example 19)

Silicone resin solution‘ (solid content of 20% by mass): 75
parts

(SR2411, manufactured by DOW CORNING TORAY

SILICON CO., LTD.)

Acrylate resin solution (solid content of 50% by mass): 10

parts

(Hitaroide 3001, manufactured by Hitachi Chemical Co.,

Ltd.)
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5 Exanpl e 17, except that the above-nentioned
materials were wused for resin coating |ayer formng
solution, and a carrier was obtained. (Production

WPl 8262P) Silicone resin solution (solid gil®sor/644752
20% by mass): 75 10 parts (SR2411, manufactured by

DOW CORNI NG TORAY SILICON CO., LTD.) Acrylate resin
sol uti onChaekink adjheietr ©hrbd¥bbyckiagsparts0 parts 15
(H taroide 3001, manufactured by Hitachi Chem cal Co.,
Ltd.) ChBolhienyp:ddjuphets (carbon bl ack): 10 parts
Tol uene 100: parts Butyl cellosolve 100 parts 20 All
condi ti oBatyeteloddveadd0gmrthose i n Production
Exanpl e 17, except that the above-nentioned materials
wer e usAll ¢oxditemisnweoattheganay es thoseiingP soludticon,
and a carrier was obtained. (Production Exanple 21)
25EShniplend, resept shhtithembovelmdntimmtedninadériddgomeye
mass): 75 parts 48 WO 2007/10261.4 PC T/ JP2007/ 054752
( 5ddtll fior reinfaating dapyr POWIGERNING oHORAM a SlalrkEB@Nvas
CO, LTD.) Acrylate resin solution (solid content of
508bthynedhss): 10 parts s (Ilitaroide 3001,
manuf actured by Hi tachi Chem cal Co.,

(Production Example 20)

Silicone resin solution (solid content of 20% by mass): 75

parts -

(SR2411, manufactured by DOW CORNING TORAY

SILICON CO., LTD.)

Acrylate resin solution (solid content of 50% by mass): 10

parts

(Hitaroide 3001, manufactured by Hitachi Chemical Co.,

Ltd.)

Charging adjuster (carbon black): 10 parts

Toluene 100: parts

Butyl cellosolve: 100 parts

All conditions were the same as those in Production
Example 17, except that the above-mentioned materials were
used for resin coating layer forming solution, and a carrier was
obtained.
(Production Example 21)

Silicone resin solution (solid content of 20% by mass): 75

parts
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Chargi ng adjuster (carbon black): 12 parts Tol uene:
100 parts Butyl cellbsoly : 100 parts 10 All

conditions were the sanme as those in Production

Exanpl e 17, except that the above.-nentioned nmaterials
waeroe7/10oaed for resin coating |ayer form ng BOI/@R20W0M054752
and a carrier was obtained, (Production Exanple 22)
15 Silicgne resin soluti onﬁ&qsyol id content of 20% by
mmss):  HGRodda: sqeRERpburedaUPA s BRI BIPEAR NG
TORAY SILI.CON CO._, LTD.; Acrylate -resin solution
(solid cHMEANEFOs0bIBY) mass): 10 20 parts

(Hi taroi de 3001, manuf ac_turfd by Hitachi Choerri cal Cﬂ
Ltd.) CH¥isle reflstadntiamalsndid pomtant: o0 0% hx magsh:10
oxide fine particles: 15 parts 25 'Toluene: 100 parts
Butyl c&dt®solve: 100 parts 49 WD 20071102614

PCO' / JP20Q7/ 054752 Al conditions e the _sanme as

t hose i rttipFannide 390 Ipmapnéaatnred e ptitaghy Chpmical Co.,
above-nentioned materials were wused for resin coating
| ayer f&rtﬁ‘i-%g solution, and a carrier was obtained. 5
(Production Exanple 23) Silicone r solution (solid

cont ent (rarengiRAdingses .Caﬁ'é?onp]é]rat"ﬁ:s'lg parts
Toluene: 100 parts
Butyl cellosolve: 100 parts
- All conditions were the same as those in Production

Example 17, except that the above-mentioned materials were
used for resin coating layer forming solution, and a carrier was
obtained.
(Production Example 22)

Silicone resin solution (solid content of 20% by mass): 75
parts

(SR2411, manufactured by DOW CORNING TORAY

SILICON CO., LTD.)

Acrylate resin solution (solid content of 50% by mass): 10

parts |

(Hitaroide 3001, manufactured by Hitachi Chemical Co.,
Ltd.)

Charging adjuster (carbon black): 2 parts

Zinc oxide fine particles: 15 parts .

Toluene: 100 parts

Butyl cellosolve: 100 parts
19
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(SR2411, manuf actured by DOW CORNI NG TORAY SI LI CON
CO, LTD.) 10 Acrylate resin solution (solid content

of 50% by mass): 10 parts (Hitaroide 3001,

wonufactsus ed by Hitachi Chemical Co., Ltd.)pc@ni@h/ngrs2
adj uster (carbon black): 2 parts 15 Silica particles:
15 parts Tol uene; 100 parts Butyl cellosolve: 100
parts Al Al ke%dlttm#ﬁswp dhenramg s EhpseHasBroduction
Producti_on | e except that the

ab@%%ﬁt]ﬂor?é&eﬁﬁttbﬂ she ahave mpatipned weteriads were
coat i | ayer form ng soluytion, and a carrjer was
ob‘E%ﬁ‘ﬂg‘b" TIPS D ¥82a fagmei nesgo lgtiqry i pecgiTaier was
sol.uti on (sol id content of 20% by mass): 75 parts 25
wfﬂﬁe manuf actured by DON CORNI NG TORAY SI LI CON
CC%P WO 2097/ 102614 PCT/ JP20071054752

AcYyP tué"t’ioé's ﬁag’tﬂ Btg?@n (solid content of 50% by

mass) : 1%h]é parts ar0| de,3001; manufact ured

Hi t achi ?ﬁlt‘“a}'e%a solufiqp {sadidpen gt a%%shsemass) 75
(carbon bl ack): 2 parts Titania particles. 15.parts
Tol uene: P8 parts Butyl cellosolve: 100 parts

(SR2411, manufactured by DOW CORNING TORAY

SILICON'CO., LTD.)

Acrylate resin solution (solid content of 50% by mass): 10

parts

(Hitaroide 3001, manufactured by Hitachi Chemical Co.,

Ltd.)

Charging adjuster (carbon black): 2 parts

Silica particles: 15 parts

Toluene: 100 parts

Butyl ceilosolve! 100 parts

All conditions were the same as those in Production
Example 17, except that the above-mentioned materials were -
used for resin coating layer forming solution, and a carrier was
obtained.
(Production Example 24)

Silicone resin solution (solid content of 20% by mass): 75

parts

(SR2411, manufactured by DOW CORNING TORAY

SILICON CO., LTD.)
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Al'l conditions were the sane as those in Production 30
Exanpl e 17, except the a.bove-nentioned materials were
used for resin coating layer formng solution, and a
carrier was obtained. (Production Exanple 25)

W& 200EWRE4r esin solution (solid content of 2DOERR007/054752

mass): 75 parts 15 (SR2411, manufactured by DOW
CORNI NG TORAY SI L

CO.,, LTDR.) A
sol uti oﬁ*cegbaheowe@ém%gﬁehep @e%db%pnﬁ%rﬁiﬁ 5e0f/o%g' mags): 10

(H taroide 3001, manufactured by Hitachi Chem cal.

Co. , ZQaEf% ) Charging adjuster (carbon black): 2
parts um na partl cl es: Tal uene: 100, parts
But y| céﬂﬂt?sr@fl% 00dp ARy %rﬂﬁycﬁiﬁtﬂﬁhlo%e o {’ﬁe
same as tgﬁée in Production Exanple 17, except that
the abodd ntioned materials were 51 WD 2007/102614
PCT/7P2007105475 used, fo in_coating |ayer

f or m ng GAIGERS R Uiy cagPpPANaEL 2 BBEE nod

( Product]. on Exanpl.e 26 S| i cone resi n solution (solid
cont ent 162 BigoRPFIGe8s )5 PAXESS parts (SR2411,

manuf act uied by DOV CORNI NG TORAY  SI LI CON CO., LTD.)

Acryl at d018eRg; ]s(bq BEFth (solid content of 50% by

mass 10
): Butylf ceilosolvel 100 parts

All conditions were the same as those in Production
Example 17, except the above-mentioned materials were used for
resin coating layer forming solution, and a carrier was obtained.
(Production Example 25)

Silicone resin solution (solid content of 20% by
mass): 75 parts

(SR2411, manufactured by DOW CORNING TORAY

SILICON CO., LTD.)

Acrylate resin solution (solid content of 50% by
mass): 10 parts

(Hitaroide 3001, manufactured by Hitachi Chemical Co.,
Ltd.)

Charging adjuster (carbon black): 2 parts

Alumina particles: 15 parts

Toluene: 100 parts

Butyl cellosolve: 100 parts

All conditions were the same as those in Production

Example 17, except that the above-mentioned materials were
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10 (Hi taroide 3001, manufactured by Hi tachi Chem cal

Co.,

Ltd.) Charging adjuster (carbon black): 2 parts

Alum na particles: 4.9 parts Toluene: 100 parts 15
wotyd71esiid osol ve: 100 parts Al conditions vergptdoRoss7s2
same as those in Production Exanple 17, except that
the. above-nentioned materials were used for resin
coasehipd sgan dantimadarert fnmeing askhtiomagnrd @rcagater was
obt ai ned. 20 (Production Exanple 27) Silicone resin
sophfEiined( sol i d content of 20% by nass): 75 parts
(Cg:\’2411, manuf act ured by DOW CORNI NG TORAY Sl LI CON
ProdpptiorpExamBlea?® resin sol ution (solid content

of 50% b

mass): 10 parts 52 WD 20071902614

PCT/ JP20B7iomm resin solutinmo(sndidoontentaef 2 8%t hiv atrssy): 75

Hi t achi

Chem cal Co., Ltd.) Charging adjuster (carbon

5 plR&KE: 2 parts Alumina particles: 5.1 parts Tol uene:

10

15

20

25

100 part
were the

? But)il cel i osoive: 100 parts Al conditions
8R4 L hsmiorachwren bEROVGCO BRINE & QRAY

except that the_above-nentioned materials were. used
for resi ﬁIBBQQM@QaerTDf orm ng solution, and a

carrier was _ 10 obta. ned.

Ltd.)

Acrylate resin solution (solid content of 50% by mass): 10

parts

(Hitaroide 3001, manufactured by Hitachi Chemical Co.,

Charging adjuster (carbon black): 2 parts
Alumina particles® 4.9 parts

Toluene: 100 parts

Butyl cellosolve: 100 parts

All conditions were the same as those in Production

Example 17, except that the above-mentioned materials were

used for resin coating layer forming solution, and a carrier was

obtained.

(Production Example 27)

Silicone resin solution (solid content of 20% by mass): 75

parts

(SR2411, manufactured by DOW CORNING TORAY
SILICON CO., LTD.)
Acrylate resin solution (solid content of 50% by mass): 10

parts
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(Production Exanple 28) Silicone resin solution (solid
content of 20% by mass): 75 parts (SR2411,
manuf act ured by DOW CORNI NG TORAY 15 SILICON CO.,
LTD.) Acrylate resin solution (solid content of 50% by
wess)102¢1@ parts (1 Titaroi de 3001, manuf act BeEgP2b/054752
Hitachi. Chemical Co., Ltd.) 20 Charging adjuster
(carbon black): 2 parts Al umna particles: 69.9 paéts
Tol uene(Hitegopds 88 0Bumaneisctvied ‘g’éf -Hitgghp {rhampgyl Co.,
conditions were the same as Production Example 17, 25
except {#dy the above-nentioned naterials were used
for resin coating | ayeé form. ng solution, and a

carri er Chaggine aidduaters@aveypddzelah A parts
PCTI JP20071054752 ( Producti on Exanple 29) Silicone
resin sélumion gawi¢lesconk BAttsf 20% by mass): 75
parts (SR2411, manufactured by DOW CORNI NG TORAY 5
SI LI cONTalmend:1i90 pAgts/| ate resin solution (solid
content of 50% by nmass): 10 parts (Hitaroide 3001,
manuf ac Buwtzsl celloppkvac H0O0OneTfScal Co., Ltd.) 10
Chargi ng adjuster (carbon black): 2 parts_ A_uni.na
particl ggl,l_ caoditigns mere the same as those 1n Production
Example 17, except that the above-mentioned materials were
used for resin coating layer forming solution, and a carrier was
obtained.
(Production Example 28)
Silicone resin solution (solid content of 20% by mass): 75
parts
(SR2411, manufactured by DOW CORNING TORAY
SILICON CO., LTD.)
Acrylate resin solution (solid content of 50% by mass): 10
parts
(Hitaroide 3001, manufactured by Hitachi Chemical Co.,
Ltd.)
Charging adjuster (carbon black): 2 parts
Alumina particles: 69.9 parts
Toluene: 100 parts
Butyl cellosolve: 100 parts
All conditions were the same as Production Example 17,

except that the above-mentioned materials were used for resin

coating layer forming solution, and a carrier was obtained.
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Tol uene: 100 parts Eutyl cellosolve: 100 parts All
conditions were the sanme as those in Production 15
Exanpl e 17, except that the above-nentioned materials
wey ®07/103@d for resin coating |ayer form ng sgdmipe®@mns47s2
and a carrier was obtained. (Production Exanple 30)
Silicone resin solution (solid content of 20% by
me®spduztionZDxpapile 293R2411, manuf actured by DOW

CORNI NG TORAY SILICON CO., LTD.) Acrylate resin

sol ut i onS{lseiniedreint wintion Godidhgontend)of 246 hyamasspsTs
(Hitaroide 300,1, manufactured by Hitachi Chem cal

Co., Ltpadts54 WD 2007/1011614 PCT/ JP2007/ 034752

Char gi ng adj uster (carbon bl acggg arts. Am nosi |l ane
coupl i ng(SRy2ALE, mapufaetured (bl W(@D&N&QG( &R AYa)

Al um na articles: 1.5 parts 5 Toluene 100 parts

Butyl ceBlloEPMNeCOLOETIMts Al conditions were the
same as those in Production,6 Exanple 17, except tha
the abovAcrylehe irepin dokwien (salid wentent abB0¥oby meass)’ 10
coating layer formng solution, and a carrier was W
obt ai nedpaxt®r oducti on Exanple 31) Silicone resin

solution (solid content of 20% by mass)' 75
itaroide 3001, manufactured by Hitachi Chemical Co.,

Ltd.)

Charging adjuster (carbon black): 2 parts

Alumina particles: 70.1 parts

Toluene: 100 parts

Butyl cellosolve: 100 parts

All conditions were the same as those in Production
Example 17, except that the above-mentioned materials were
used for resin coating layer forming solution, and a carrier was
obtained.
(Production Example 30)

Silicone resin solution (solid content of 20% by mass): 75

parts

(SR2411, manufactured by DOW CORNING TORAY

SILICON CO., LTD.)

Acrylate resin solution (solid content of 50% by mass): 10

parts

(Hitaroide 3001, manufactured by Hitachi Chemical Co.,

Ltd.)
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parts (SR2411, manufactured by DOW CORNI NG TORAH 15
SILICON CO., LTD.) Guanam ne resin solution (solid
content of 77% by nass): 6.5 parts (Mycoatl 06,

manuf actured by manufactured by Mtsui Cytec Co.,

W 2h0}/1024 Char gi ng adj uster (carbon bl ack): PCpar2067/054752
Am nosi | ane coupling agent: 1.5 parts

(1H2N(CH2) 3Si (OCH ) 3 A{um na parfjcles: 1.5 parts

Tol uene Glargingadidstey taprbea hlag 1'\/%1’315?) parts All
conditions were the same as those_in Production 55 WO
2007/ 1021 nEdignerover/ingagsnt: BxARSEES 17, except t hat
the azove-rrenti onﬁs materials were used for resin

c e NAgH2288fOL8 g sol ution, and a carrier was

obt ai ned. (Production Exanple 32) 5 Silicone resin

sol uti o@@@b‘lﬁadpémt’]@ﬁt 18fP3 by nass): 50 parts
(SR2411, manufactured by DOW CORNI NG TORAY SI LI CON
Co, LTBojugeey]l@® @artsin sol ution (solid content of
50% by massi: 10 10 parts (H taroide 3001,

manuf ac @y cellopplvec Hi00AdFiScal Co., Ltd.) Quananine

resin solution (solid content of 77% by. S).:. .
All condit(ions were the same as thosey 1rr1ni’sro)duct10n

Example 17, except that the above-mentioned materials were
used for resin codting layer forming solution, and a carrier was
obtained.
(Production Example 31)
Silicone resin solution (solid content of 20% by mass): 75
parts
(SR2411, manufactured by DOW CORNING.TORAY
SILICON CO., LTD.)
Guanamine resin solution (solid content of 77% by mass):
6.5 parts
(Mycoat106, manufactured by manufactured by Miﬁsui
Cytec Co., Ltd.)
Charging adjuster (carbon black): 2 parts
Aminosilane coupling agent: 1.5 parts
(HzN(CH3)3Si(OCHa)s)
Alumina particles: 15 parts
Toluene: 100 parts
Butyl cellosolve: 100 parts

All conditions were the same as those in Production
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6.5 parts 15 (Mycoat 106, nmanufactured by manufactured
by Mtsui Cytec Co., Ltd.) Charging adjuster (carbon
black): 2 parts Am nosilane coupling agent: 1.5 parts

W2 dZenaSi (OCHs) s) 20 Al umi na particl es: lEcwabéodnss7s2
Tol uene: 100 parts Butyl cellosolve: 100 parts All

conditions were the same as those in Production
Examphplel77, exeqit thdtathd akowbaventiened onatbmalsewend s
were 25 used for resin coating layer formng
sakueflifon reaitd caatiagrliager fasmingtsalwiddn, B8d\WDcarrier was
2007/ 102614 PCT/ JP2007/ 054752 (Producti on Exanpl e 33)
Sbbtaiad.resin solution (solid content of 20% by
mass)- 50 parts (SR2411, manufactured by DOW CORNI NG
TR u&iGh BEGhpRO32) LTD. ) Acrylate resin sol ution
(solid content of 50% by mass): 10 parts (llitaroide
3001, neSilfeackuresin Fpleiibadkolidhomiteat 0620% byt @aps}FO
Mel amine resin solution (volatile portions of 0% by
mass): Degasts (Sinel. 303, manufactured by
manuf actured by Mtsui Cytec Co.; Ltd.) Char%j ngY
adj ust er(SR2#Bombhatkdturad pgr DOW CORNING TOR

.SILICON CO., LTD.)

Acrylate resin solution (solid content of 50% by mass): 10

parts

(Hitaroide 8001, manufactured by Hitachi Chemical Co.,

Ltd.)

Guanamine resin solution (solid content of 77% by mass):

6.5 parts

(Mycoat106, manufactured by manufactured by Mitsui

Cytec Co., Ltd.)

Charging adjuster (carbon black): 2 parts

Aminosilane coupling agent: 1.5 parts

(H2N(CH3)3Si(OCHjs)s)

Alumina particles: 15 parts

Toluene: 100 parts

Butyl cellosolve: 100 parts

All conditions were the same as those in Production

Example 17, except that the above-mentioned materials were

used for resin coating layer forming solution, and a carrier was

obtained.
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15 Ami nosilane coupling agent: 1.5 parts (I 12N(CH2)
3Si (O 0113) 3) Alum na particles: 15 parts Tol uene
100 parts Butyl cello solve: 100 parts 20 All
conditions were the sanme as those in Production

VEx amph@ey7, except that the above- nenti oned Pomir0)zs$752

were used for resin coating |ayer form ng sol ution,
ggd a_carrier was_ obtai ned. (Conparative Exanple and
Bapdegtion Bramnle 33harts of the toner obtained at
Production. Exanple of Toner and 93 parts of .the .
carri er Sibiraereginsolutiondsobdrondent 21 P8 v skt
4 75 2 Production Exanple of Carrier 1 - 33 for 10
m nut es,P&E*8 a devel oper was obtai ned. |nage formng
process was i nplenmented with the _devel qQper t
"o, qUSRA41% BRCREFUIRG®d b OIIOP RINNG TRRST.
carrier adhesion rrargi rﬁl‘gnd background snear after
50, 000 SHEON CRapb I Drdre printed. The inmges were
formed with _Imgio Color 4000, a digital_colo .
copi er / prexylate regmpsation (sokidhgenrant elod ﬁyaa%ﬁ@- 10
under the following condition. to Devel opi ng gap (the
di stancé®®&Bween the i mage bearing nenber and the
devel opi ng sl eeve): 0.35mm Doctor. gap..(the. distanc
bet ween' @ﬂéaa@\d@ hgnapadyeturgdby ﬁ@(ca%lt ghﬁ@l@?@@rﬁn
Li ner speed of the inmge bearing nenber: 200mm sec.
i s Linerlihded of the devel oping sleeve / |iner speed

of the .
Melamine resin solution (volatile portions of 0% by

mass): b parts

(Simel303, manufactured by manufactured by Mitsui Cytec Co.,

Ltd.)
Charging adjuster (carbon black): 2 parts
Aminosilane coupling agent: 1.5 parts
(H2N(CHz)3Si(OCHs)s)

Alumina particles: 15 parts

Toluene: 100 parts

Butyl .cellosolve: 100 -p arts

All conditions were the same as those in Production
Example 17, except that the above-mentioned materials were
used for resin coating layer forming solution, and a carrier was
obtained.
(Comparative Example and Example)

Mixing 7 parts of the toner obtained at Production

Example of Toner and 93 parts of the carriers obtained at
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I mage bearing nenber: 1.80 Witing density: 600dpi
Charge potential (Vd): -600V Charge of printed image
(solid part) after exposed. (Vi): 20 -150V Devel opi ng
wbasir1b¥er£onmponent : -500V | alternate curr esgtr/ipr@%054752
conmponent: 2 kHz, 100V to +900V, 50% duty An |nage
formng is conducted with the followng test nethod:
2BrédnctRes KEx omple sf€arriciht -di)ferldfmbutitantngdtd on
(smear) of background 58 WD 20071102614
PEdV JIsped # S 4BEXinedor t i ons of the image was visually
checked. Marks A - E of Table 3 respecti vel
r epr eselmagh forexipgepomielserwas B.npée(mehlt%t“fi;*aﬁ@:heno
problens D. allowable to use E: poor (unall owable
| dwetlopet 2pGreahiarget yuglity (oackgrpuaid singhr|anght part)
The granularity defined by the follow ng equation 10
( braghlarétys, canger alhesdorB@).axgint ammﬂgp@md SHRRAT
measured and evaluated in.accordance with the
f aFfeavd(1Q00rsheaits @f p@pemuverd pyintedp (The magem)¥qngs
(1)1./ 2 - VIF df L: average brightness f: space
f fegnedovithcimh glonGpldrsdi,(4 Jig¥pbeolamsariepDritiedess
variations VTF (6: visual 1groperty of space frequency
complex unit manufactured by Richo, under the following

condition.

Developing gap (the distance between the image bearing
member and the developing sleeve): 0.35mm

Doctor gap (the distance between the developing sleeve
and the doctor): 0.65mm

Liner speed of the image bearing member: 200mm/sec.

Liner speed of the developing sleeve / liner speed of the
image bearing member: 1.80

Writing density: 600dpi

Charge potential (Vd): -600V

Charge of prini':ed image (solid part) after exposed (V1):
=150V

Developing bias: DC component: -500V / alternate
current bias component: 2 kHz, -100V to +900V, 50% duty

An Image forming is conducted with the following test
method:
(1) Background smear

The degree of contamination (smear) of background

58



10

15

20

25

a and b: coefficients. [Evaluation Criteria] Marks in
Tabl e 3 respectively represent the followng criteria:
20 A (vary excellent) : zero or nore to less than OI.
B (excellent) 0.1 or nore to less than 0.2 D
W@r00dWabl4e to use) : 0.2 or nore to | ess thXETYPRO7/E4752
(unal l owable to use) : 0.3 or nore (3) Carrier

adhesion 25 Only a part of. the carrier was,transferred
039’351%’1§Héefh%fymﬁggp%{ﬁérvﬁ\‘/'@ilymﬁi‘ﬁcgﬁﬁl‘ri ya%é& O[r@e of
actual |y occurred, and thus a part. of the carrier on
tﬁégfﬁéd@%%%\?i"ﬁ ﬁ%ﬁ’i’ff‘esfen\lfvas transferred onto a.

shear per w .:h: ressure-sensi.t::i.ve adhesive

t ape, a%d e ‘?’E"seﬁ@’dfti ve devel opers were eval uated as
5toth _carr'ier adhesi on. Specifically, inmage

pat t er nsg - ¢¥¢8 88¢ |'i nes (100 Ipi) in the ddrection of

secondary-scanning-line were forned and the direct
current i%%&ﬂ% ®nt of -400V was applied, and in
this condition gi/al uati ons were conducted by visually
count i ng)'t owaBle ladSe of carriers (of area of

i OCcnR) _adhered in,betwen t lines of the 2- dot

| i nes. rR&oroéjuqﬂgﬂa?‘ﬁa)éﬁ? E%Vﬁz)gt i vel y show the

follow n evaluation.criferia . A. Very.excellent 15
B.?Z) @ estty E‘INJOH%W 8#1’51@'13@}“09\%’\(1}]% to uml[]:

Poor (unal |l owabl e, | evel) ar after

4) Background .
runni ng pﬁifa%‘fd%?iboéei‘ﬂ)é*é‘t ggy t%e fo? owing equation

(brightness range: 50 to 80) on transfer paper was measured and

evaluated in accordance with the following criteria.
Granularity = exp (@ L +B)(WS®1/2 . VIF (f) df

L: average brightness

f: space frequency (cycle/mm)

WS (f): spectrum of brightness variations

VTF (f): visual property of space frequency

a and b: coefficients.

[Evaluat.ionl Criterial

Marks in Table 3 respectively represent the following criteria:
A (vary excellent) : zero or more to less than 0.1
B (excellent) : 0.1 or more to less than 0.2
D (allowable to use) : 0.2 or more to less than 0.3
E (unallowable to use) : 0.3 or more

(8) Carrier adhesion

Only a part of the carrier was transférred onto a sheet of
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20 Runni ng out put eval uations of 50,000 sheets of
paper having a 6%/l etter inage--area coverage
proportion chart were conducted with supplying toner,
whi ch was used for the beginning stage of image

papo SR B0, DRCKLOVIG SIERL o e, LA ER AN

ation results are shown on Table 3 60 WO
Part For ] TOZGUF POTICH FOU0T OGS S Tal et A . |
traniiiiid U 5 BN MaPTRT B AT Ee i
snear Crauularlty adhesi on runni ng output Crank
adhe §dr e K R% ark]d of 1S 0L GO Aslets developery rgng edupted as

Product, Ex.1 ...... E... BCDEa 2 Product Ex. 2 ' B
to the carrier gdhesiorz B ... Conparativ, Ex 1 Product Ex
3AA OB -crarrmee o oo Product Fx 4 r.

r@gpqng§aéﬁ§aramageEpagterns.Qf 2.dot_lines (100 Ipi) in the

-------------- Conparative Ex 3 Product Ex 6 B B B C
direction of secondary-scanning=line .were -farmed and. the_dgrect

Conparativ e Ex. 4 Product Ex 6 Bm.,... AE '
curreonpgarat | VEnENSV Product0 B wva< g Bd, and in this

condition evaluations were conducted by visually counting the
number of carriers (of area of 100cm2) adhered in between the
lines of the 2 dot lines.

Marks of Table 3 respectively show the following
evaluation criteria:

A: Very excellent

B: Excellent

C: No problems

D: Allowable to use

E: Poor (unallowable level)
(4) Background smear after running output of 50,000 sheets

Running output evaluations of 50,000 sheets of paper
having a 6% letter image-area coverage proportion chart were
conducted with supplying toner, which was used for the
beginning stage of image output, and background smears were
evaluated in the same criteria as described above in (1).

The evaluation results are shown on Table 3.
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Conparative Ex 6 Product Ex 8 E B B..

Pr oduct

B - -
WO 2W97/a926 Ex -

Bafuy D

14 zD ".

P3 AP

Ex 9 B B FD Ex d Product
Product Fx 11 B B C C Px...fi
Ex 7 Product Ex.

Ex 10
Pr oduct
13

G
cCu
z 12
Ex.

C -
B
E

F,

Ex. 8

Ex 5
B E3 eD
8

- - - PCTAP2007/054752

Ex, 9 Product
10 Product Ex. 16 B B B C

Ex

Ex 11 Product Ex 17 B B B C Ex

2 Product EX~ 16 S BB Ct
--------------------------- - ] Background
roemne e - | PO gy | SRR, mpafer
""""""""" - -1~ -[rank} - |- - raikl 1. [Znlr 0dorGh, 0d0Xsheets
19 3 A ....|BD ----|- mmomofe e - - - -[rankl
Es 7.4 Product Ex 2+ B E A B\ e —M-B—
FRx. 115 . progfefex®2i (B BA BIFx B8 prioduft Hx 22 B A
BEC2 - - - - - - -1 ProductEx. 2. /___B_.___|.._.B.___.L. €. _|.. . D
Comparative Bx: 1 { ProdfexEx. B PProdact i|.x 28 .3l A8 B - - B
€omparative Bx: 21 Product Ex.4- 1---B----|--- F---| --A-=--|]----- B-
EXomb@rab OElUE] PXuc2dx.B A S. 8 ] B E. > 19 Product| x 25c3
AchmpratifeLY | Proadet 80UCT EXZ26 B AR G | Exg2l [E c
CEQRative Ry, 5 € Profuct'Er 70 c E c D
Comparative Ex. 6 | Product Ex. 8 B B E o]
Ex. 3 Product Ex. 9 B B D C
Ex. 4 Product Ex. 10 B B C C
Ex. 6 Product Ex. 11 B B C C
Ex. 6 Product Ex. 12 B B C D
Ex. 7 Product Ex. 13 B B B C
Ex. 8 Product Ex. 14 D B A D
Ex. 9 Product Ex. 15 D D A D
Ex. 10 Product Ex. 16 B B B C
Ex. 11 Product Ex. 17 B B B C
Ex. 12 Product Ex. 18 B B B Cc
Ex. 13 Product Ex. 19 B A B D
Ex. 14 Product Ex. 20 B A B D
Ex. 15 Product Ex. 21 B A D D
Ex. 16 Product Ex. 22 B A B C
Ex. 17 Product Ex. 23 B A B B
Ex. 18 Product Ex. 24 B A B B
Ex. 19 Product Ex. 25 B A B B
Ex. 20 Product Ex. 26 B A B (o]
Ex. 21 Product Ex. 27 B A B B
Ex. 22 Product Ex. 28 B A D B
Ex. 23 Product Ex. 29 B A D C
Ex. 24 Product Ex. 30 A A B C
Ex. 25 Product Ex. 31 A A B B
Ex. 26 Product Ex. 32 A A B A
Ex. 27 Product Ex. 33 A A B A
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BABB-- - -------- R Ex 2&
Product Ex 29 B ....A. ..... B C Ex. 24 Product Ex 30
AAB~ . CEx 25 Productrfay3l A AB B Ex. 26 ]

Product Ex 32 A AB A Ex ?7 ! Product Ee 33 A
c.ov..i....~A, t BAG61 CLAIMS A carrier conprising:
core material particles having magnetism and 5 a

resin C%qqtiie!}gclog%?trirs\gﬁégh covers the surfaces of the

core materi al s, wherein the wei ght average

partd clagediianeartab-lthehacanygiesghstismt hend ange of
22;mto 32pm, the proportion of the weight_ average
pari§<ite Bieareferr2¥6Tr BPAER vECT R T helhutiber iie ghe core

et iche dhageter is in the range of 1.00 to 1.20,
me eLfihe gorﬁ ent of particles in dianeter of 20gm or

sireddeeim itSie FRoibjhtmassragel psstithe domberndr off the

particles in dianmeter of 36gmor smaller is 15 in the
carrigmde dft §0% by AEsSTt 62HP0YS by Hass, and the particle

[ : r : | i Y

R A S S

relattihe .to rargeunbeBSaretagd 0084t b edterddieerr € rin the range
coating |l ayer conprises a cross-linked 20 product of

of 1.94 H'é)rﬁﬂﬁloasti c resin and a quanam ne resin and/ or

the content of particles in diameter of 20um or smaller is
7% by mass or less,

the content of particles in diameter of 36um or smaller is
in the range of 90% by mass to 100% by mass,
and the particle density of the core material particles relative
to the true density of the core material particles is in the
range of 85% to 100%;

wherein the resin coating layer comprises a cross-linked
product of a thermoplastic resin and a guanamine resin and/or
a cross-linked product of the thermoplastic resin and a
melamine resin.
wherein the thermoplastic resin is an acrylate resin.

2. The carrier according to claim 1,
wherein the particle density of the core material particles is
4.5g/cm® to 5.2g/cm’.

3. The carrier according to one of claim 1 or 2,
wherein a magnetization at a time when a magnetic field of a
1,000 Oersted is applied to the carrier is in the range of 50
emu/g to 100 emu/g.

4, The carrier according to any one of claims 1 to 3,

wherein the carrier is a Mn-Mg-Sr ferrite, a Mn ferrite, or a
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a cross-linked product of the thernoplastic resin and.

a nelamne resin. wherein the thernoplastic resinis

an acrylate resin. 2. The carrier according to claim

1, 25 wherein the particle density of the core

t rlal particles is 4.5q9/cnB to 5,2g/cri3, 3. The

magn%? g .er according to one of claiml gr 2, Wwherein a

nagnetlzation at a tinme when a magnetic field of a

15 006nEerstedet- Saappliedgt eot bgy canei 6F &Baimstheto 4,

range of 50 30 emu/g to 100 enmu/g. 4. The carrier

according to any one of clains | to 3, wherein the
whereir rd afoligea resipRiNGEBrat e riime, wAehahefte¢eriqrfigld of

62 magnetite. 5 The carrier according to any one of

| ai 1 st
soov GhEn B A bes L0 Her-YBbATFs FRLOLRELY Bt b e,
the range of [xi0110.'cn: to IxI01'Qxm 5 6. The

carrtge agepidingctoramigone Ohycbaensrlciids 1 to 5,
wherein the resin coating |ayer conprises hard

particles. 7. The carrier according to claim6,
whereher eha rﬁelha¢dapang|éagsrc©ﬁ@pr5@eathaé@spatﬁmples
selected fromSi oxide particles, Ti oxide particles,

d oxide.particle 10.8. The carrier according to
2ﬂe ﬁ%ec?%fﬁ+% ?C9°r§h%?eF% that %oﬁtent of the hard
particles in the resin coating layer is in the range

wher®fn 3%RDN a8 a&elz@efg b&’orﬁ@_sﬂ.sse %t Thes€abhé fe BLOUMIMNGm Si
to any one of clainms . to 8, wherein the resin

coating | ayer conprlses an am nosilane 15 coupling
oxidageattidDes A dévekdper peohperlssngand Al oxide particles.

8. The carrier according to one of claim 6 or 7,
wherein the content of the hard particles in the resin coating
layer is in the range of 5% by mass to 70% by mass.

9. The carrier according to any one of claims 1 to 8,
wherein the resin coating layer comprises an aminosilane
coupling agent.

10. A developer comprising:

a carrier according to any one of claims 1 to 9; and
a toner.

11. An image forming method comprising:

forming an image using a developer according to claim 10.
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a carrier according to any one of clains | to 9; and
a toner. 11. An image form ng nethod conprising: 20
form ng an image using a devel oper according to claim
10. 6 a 12, The inmege form ng nethod according to
clal M, i mdMier&l i idle HEMEl PR I ehdlevel Opein 11,

bearing nmenber is used I1n a devel opi ng process for

wherdgy el Qping,a dat.eni, el e&é%é&ﬁvﬁéf Goeaigﬁ'gf AIEd A0 @y in

I mage bearing nenber, 5 an erern ernate current

a de\f?éh.dcé 'rngdgiérsbﬁescéﬂf&:mdévc‘el@gpi%%?da %@ergtevéeié)%%?sggieﬁc

or ‘the el opl ng process, A process ca

s 1 H . l' . . . d |
ima O ng | 6 'R 10 4nd At TAGE bear | ng nenber 10
Whe Siif A, racess. cardcidas |t earal Ly, SUPROLLS A ;g

'eas el opi ng uni I mage beari ng
nember, nd i s detachably attached to an inage
aplefeocpEﬁsnga Cgeﬁrpealroé%lunsg aaoyorzé:h%ﬁeveloplng process.

13. A process cartridge comprising:

an image developing unit using a developer according to
claim 10 and an image bearing member,

wherein the process cartridge integrally supports at
least the developing unit and the image bearing member,

and is detachably attached to an image forming

apparatus.
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