1 PHOTOLUM NESCENT TONER, DEVELOPER, TONER CARTRI DGE, PROCESS CARTRI DGE,

| MAGE FORM NG APPARATUS, AND METI 1 OD FOR PRODUCI NG THE PHOTOLUM NESCENT
TONER BACKGROUND 1. Technical Field The present invention relates
to a photol um nescent toner, a developer, a toner cartridge, a process
cartridge, an image form ng apparatus, and a nethod for producing the

phot ol unMpIEETSTLUNMINEISCENT BePOERPDEVEO PERE TREVBRAUA RTRIDGE, PROCESS
Phot ol um nescent toners are used for the purpose of form ng

phot ol unCASIRIIGE B A&GE RORMINGt APPARA GS,aN B VIEd THPBIHOR PRODUCINGG
exanpl e, JP-A-62-67558 di I £l e-devel opi ng toner
tha?pshoms netallic gIoss%gﬁgﬁggﬁﬂggﬁh?ﬁiéﬁgggﬁuf?hﬁggabIe quality even
after copying several sheets of paper wherein the toner at |east contains a
bi nder resin and a netal powder sufficient to provide netallic gloss.
Further, JP-A-62-100769 discl oses BAGKGREUNB) or toner for
eIectrophotogﬁaqgﬁﬂﬁ&gyk&9ntains the toner including a fixing resin, a

col oring agent "and a toner conpoundi ng agent wherein the coloring agent is
a pignent coatlkd pihckdnt antdntion| @jpess ional piaitelgminesednt uoned] axdedelopsr, aa kadee

i norganic crystalline substrate in grder to provide a silver color toner
appl ?ca&agﬂfl%e= & RSy ﬁﬁﬁfl@@ﬁ Aprjpage forming appgratyeand pmethadfor prglyeme the

di scl oseg @ hRRescehObng! ectrophotography that is at least formed with

fl at-shaped toner particles in which a flat-shaped pignent is dispersed in
a binder resin, wherein the pignent has a flat-shape, and a proportion of

toner particles.containi i gnment of three or less is 75 % by nunber
or nore with egfggPIP%ogg?ggiﬁg%gﬁber of all toner particles in order to

provide a t onehofolimbReht ARRAL 98 AR rGraRRPh&pefe LPEIhig: abhdidBYha%: NY
even visual effect due to the pignent of which fixing direction is high

uni f or mitigges that glitter lire oiypledic glésst he i nvention is to provide a

oot okm oSl LA, AR SRORISTAPU L e mapsinsons P Poher

parti cl esowdinefallRoNbRiand @ak forlinfiBO@ith 6RBieNuARE dveP BAEIoY N 86ELAllsheets

pi gment ;of %Qgersvsl(l:e?gg ti['lg rt]oenrer g‘? Il’etaist(:cl:o%%aix\ll\éh ;1 %ri]nd%? rr]és%i Qnd a metal powder sufficient to
provide metallic gloss.

Further, JP-A-62-100769 discloses a silver color toner for electrophotography that
contains the toner including a fixing resin, a coloring agent and a toner compounding agent
wherein the coloring agent is a pigment coated with a thin layer including titanium dioxide on
a lake inorganic crystalline substrate in order to provide a silver color toner applicable to
electrophotography.

Further, JP-A-2010-256613 discloses a toner for electrophotography that is at least
formed with flat-shaped toner particles in which a flat-shaped pigment is dispersed in a binder
resin, wherein the pigment has a flat-shape, and a proportion of toner particles containing the
pigment of three or less is 75 % by number or more with respect to a total number of all toner
particles in order to provide a toner for electrophotography capable of forming an image
having even visual effect due to the pigment of which fixing direction is high uniformity.

An object of the invention is to provide a photoluminescent toner with good

transferability.

SUMMARY
(1) An electrostatic image developing toner including: first toner particles which contain

a first binder resin and a photoluminescent pigment; and second toner particles which contain



2 a second binder resin and do not contain a photol um nescent pignent,
wherein a proportion of the second toner particles is in a range from 5% by
nunber to 80% by nunmber with respect to a total nunber of all toner
particles. (2) The electrostatic i mage devel opi ng toner according to (1),
wherein the proportion of the second tofer particles is in a range from 10%
by numbes sdcondBfdbyresiuring idowot borftﬁﬁ@%lfotdl@miﬂé@cehﬂﬁbi@{neﬁﬂ,l WiheFeir0h ptdpertdnl of
toner particles. (3) The electrostatic i mage devel opi ng toner according to
(1), whethgispeon dotsr PpGIctss ahirod range o HrdbytBwEier alfodyanimber withgespseide
from 15(3/89)(&11%%?{0%‘?1tﬁ?g{o_lpﬁ}‘tid?%&”ber with respect to the total nunber of the
all toner particles. ( e electrostatic i mage devel opi ng toner according
to (1), @hi ch Blatdlsdtiosttit imagotdveldpig: foneinadcardikgrondl),avhezeid/tBd Pdportion of
wherein A represents a reflectance.  at an acceptance _angle of +30 and B

r epr esent’§ Sepopdanes paticlss & Ingriangeciop dHcebanypeerde 50"2@,y BERter grthpapect to

refl ect I - |Lght is irradiated at an incidence angle
of -45 ?ﬁ???%@f‘%&%ggqg%%%@%t h the el ectrostatic image devel opi ng

t oner ac@or di nichet deattoaiant Imbye dsichypi Goai aphaligret @), whet&h tHhproportion of

el ectrostatic image devel opi ng toner ording to ., Wherein.the

phot ol urﬁ*ﬁé%ceamm%r BFHGRES O Aangsram Apc Y jmiagido Py iTRRGE: to
devel opi @@ dAnRmRESOME LN Yol phfibiesWhi ch satisfies 20/ B 90. (7) The

el ectrostatic i mage devel oping toner according to (1), wherein an average
equi val e ci ridleecldraostator tDagd dehalofing stoneroneqorgiag ttoc(les which angdiestthan an
averagentrrﬁxi rrurlp t hi.ckness C. (8) The electrostatic image devel opi ng toner
accordi 8 ?‘6“1@ S’I:m%?rerei n the first binder resin is the sane as the second
bi nder resin. pg@hAD <€l opt£ogjpati c i mage devel oper including the

el ectrostatic i mage devel oping toner according to (1). (10) The

el ectrost ati c wheadje Adespedsome i raltatande agan accePlhncedigtcesfitt3I0h and Bopprasérana of

t he

reflectance at an acceptance angle of -30°, both of the reflectances being measured when light
is irradiated at an incidence angle of -45° onto a solid image formed with the electrostatic
image developing toner according to claim 1 by using a goniophotometer.

(5) The electrostatic image developing toner according to (1), wherein the

photoluminescent pigment is in rod shape.

(6) The electrostatic image developing toner according to (4), which satisfies 20 = A/B
= 90.
(7N The electrostatic image developing toner according to (1), wherein an average

equivalent circle diameter D of the first toner particles is larger than an average maximum
thickness C.

(8) The electrostatic image developing toner according to (1), wherein the first binder
resin is the same as the second binder resin.

(9) An electrostatic image developer including the electrostatic image developing toner
according to (1).

(10) The electrostatic image developer according to (9), wherein the proportion of the
second toner particles is in a range from 10% by number to 50% by number with respect to the
total number of the all toner particles.

(11 A toner cartridge including a unit for accommodating a toner, wherein the toner is the
electrostatic image developing toner according to (1).

(12) A process cartridge including: an image holding member; and a developing member



second toner particles is in a range from 10% by nunber to 50% by nunber
wWth respect to the total nunber of the all toner particles. (11) A toner
cartridge including a unit for accommobdating a toner, wherein the toner is
the electrostatic i nage devel opi ng toner according to (1). (12) A process
cartridge including: an inmage hol di ng nenber; and a devel opi ng nenber 3

whi ch f owhigh dotneng torerag 8z doy deveddaid Bda@nt aﬁa%ratfohﬁagen facdunfagk eNthR igddik ace
of the imge hol ding nenber with a devel oper, wherein the devel oper is the

el ect r ostAdINg MGRRSE WEARfBstPCR OdsFUn thy @dekoa)‘:r is(thg plevtestasicomuss devalancr dge
accordi ng.to: r%ltg% wherein the proportion of the second toner particles is
in a range x?r %?'%by nunber to 50 % by nunber with respect to the total

nunber ofi3pl | Tlmmocqsacantmd@Sacc«ﬁrﬂMg 812 yregerdinnie p@panardtthis sécoad usheng:

an i mage hoI di ng menber; g unit for charging a.surface of the

i mage hdtiqg ieheraneg f’f"&% éR g%hﬂgn‘?%rtﬁﬁpg/vh}’tnuﬁ@ﬁr péthriesrgchtp the total
electroqﬁﬁhkpofﬁggﬁg zﬂ@gg;on the surface of the image holding menber; a
devel opi ng unit evel oping the electrostatic latent inage fornmed on the

i mge hdlld) ng Aremtga fctuymug apgraudeviedogean tmwagedroidiag trember; iarchgigingamd far

transfer_unit for tra ferrin e toner i e onto ransfe-recelvmg
menber . RS § Sirfase 42 %i&‘%@e& SEt GRS iTRge op fEfuing an

accor di RGeck@sthd latent %ﬁlge-r&? tHeRGRcd Of %Q&a@@ﬂ@fdﬁ&%‘ﬁeﬁ%&o radder\)gloﬁl(ﬂ (u114t)f0r
wherein the proportion of the second toner particles Is in rané rom 10

% by nurdseelopipg 3e elebiyostaiieblatenivimbger ésmedtont tinetlhegc doblingy mtb@er by waldg 4 oner

B | g kO G TRENBaP et B o e Ot VUG TR e QB A 2
surface t@hsﬁamcemrﬁge gt Ng/HRRAD athe @E@E@ph@ Ghé h@e&id@&m Ok GevieRfpePt
i mge fornmed on the surface of the i mge hol ding nenber by using a

devel opéecardingét (Wa toner image; and transferring the toner inmge onto a

devel opoF acooran aepriantlyy HRFhEL A ERE R B0 Fhech BB REN S KGO
(16), whareepartitke ipincpangd fromof0 ¥ote Iﬁmﬁiﬁiﬂ(ﬂo 5008eby nannberc\lvﬁls rdsPedt Ifo theltagape

from10 % er to 50 % by nunmber with respect to the total nunber of
all t oné‘PmBgrr‘fr}uaﬁt%%%er particles.

(16) An image forming method including: charging a surface of an image holding
member; forming an electrostatic latent image on the surface of the image holding member;
developing the electrostatic latent image formed on the surface of the image holding member
by using a developer to form a toner image; and transferring the toner image onto a transfer-
receiving member, wherein the developer is the electrostatic image developer according to (9).
(17) The image forming method according to (16), wherein the proportion of the second
toner particles is in a range from 10 % by number to 50 % by number with respect to the total
number of all toner particles.

(18) A method for producing the electrostatic image developing toner according to (1)
including: preparing a first aggregated particle dispersion by mixing a photoluminescent
pigment dispersion including a photoluminescent pigment with a first binder resin particle
dispersion including a first binder resin; preparing a second aggregated particle dispersion by
using a second binder resin dispersion including a second binder resin; promoting aggregation
by mixing the first aggregated particle dispersion with the second aggregated particle
dispersion such that a ratio by mass of the first binder resin to the second binder resin is in a
range from 3:97 to 49:51; and coalescing the first aggregated particles and the second
aggregated particles by heating.

According to the aspect of (1), the electrostatic image developing toner has better



(18) A nethod for producing the electrostatic i mage devel opi ng toner
according to (1) including: preparing a first aggregated particle

di spersion by m xing a photol um nescent pignent dispersion including a
phot ol um nescent pignent with a first binder resin particle dispersion
including a first binder resin; preparif)g a second aggregated particle

di sper si@mhsfYabiistlyNehad 2eeed wlleRdahe I G8hHtidhSBET Bh&N Jafldddnbg iAcIE&RENE

bi nder resin; pronoting aggregation by mxing the first aggregat ed particle
di sper simwetaiiminesdsat pigowntisagtside deadngrairoincd’e Wi mpebaito0%ulehnumber withat i o
by mass of et,[hte l];i r%t1 bi gder ile[Si n t& he second binder resin is in a range
from 3: 7RG 2@5.%@,31 hi) Erooafla 38??{6)3 &5 i r st aggregated particles and the
second aggr egat@drdiad td Heaspkts beat)itoqs), ABE eledirbidaticinidpe RSE6FIhg Wbner Has t he
el ectrostatic i mage devel oping toner has better 4 transferability than a
case wheicter sk tas 6pmpfred gridrthp gase ioé pelshayeg thepregeit sgnsiitution.

phot ol unm nesce i nt, | tsi I % 80% by
number i th r easai e e RpBitidt (F benchata iap e kAT wh LB
Accor di ngher® thehgropsmies tof toder (pajtided ddB)inclidiag @l giotslosim@bicnt pivagat devakiapi ng
toner has better transferabili tgo as conpared wth the case of not having
the predbhtangs oM 2'Gthygmber to 80% bycrmpler v th ssrasbiodép éetal mbey pt all fener
devel Opziart _better transferability than a case where the proportion of
toner particles not including a photolum nescent pignent is outside the
range from 5%4Axgomlingertht espOGodhy 1 MHutibelevaibpdr hae bpattiransfetabdity at abmparadber

of all tane articles. According to the aspects of (10), the
IFhet Bormar 5 0 Th e cabe

devel opée¥it pstof apt lﬁarvg}gstfléf’%?‘?ticpg)s“z%“ npared with the case of not
having the pr @&%&Hir?g?%_tthé UEARD-of (11), the BREOE& LMLt BicliifeaP 1}Dfof (thd ) »
the toner cartridge Tacilitates a supply of the photol um nescent "t oner
havi ng Ipbptobmineseastf tonerdiavingybetthnirarsfarasbtywher e chseewhere plor propertiof of tomer

particles_not includin ot ol um nescent . pi nt i S outsi t he r.ange

P om codBy s asbie i R A PR AL R e ping s % B RS o
toner paOYI B} QEmber with respefE©ahE tdddl numbbher ABRa6tpadficlésl2) , the process
cartridge facilitates handling of the devel oper having better

t ransf er abi | i ¥ypceiig to Ewsespiplierl (ke thsr Bigeessi eutrigee tfagibiates rapiing of oy

A . © ) . _ 0 "

to 50k o o B A B RESERRICRITRN | Sp Qb HerCid SpbABATE SR Bt 0"
t her eby imdiniey b oetemdegnapipiienaly butkide ttloe rangg erdno S bg mmpibar & 88%sbyof

various constructions, Accordi.ng to the aspect (13),. the procgess
cartri dgEPRCTHRUERSSE Hafe ol TR G! g vf@%rp%armﬁa@itﬁareémwng dhtende

tr ansf eqahidibiiy RAROERRHRE: rafurtReor ARfuboRRhichigil ng the present

constituti According to the aspect of (14), the inmage formng

appar at us usedctdrdinghtst dheimsprss 0@d), thonenocéraveargidget faeilitatesahefidingbof ithey
th wh .t ti ft 11 Gl incl udi
o SRR 5B BRBREARTO L LSSt Bl ML 8 s o,

nunber whdditfi@apect to the total nunber of all toner particles.

According to the aspect of (15), the inmge form ng apparatus uses the

phot ol um nescaseordingerto hie ragpesét vér (I.aribe eiadad ifoynme EppgIaivedusdst ihe he
case of i re o) I [ . pect
o 16) PRARHRL: St e RGRE By SAPSLEkatilhan o cave wiEE R Bkl bE e
phot ol uphieke astintlndihga phasdumiiRi&@nt pigmRhOR @utsiduthe tarlge fiein Aty minger ot

i ncl uding a photolum nescent pigment is outside the range from 5% by number
to 80% By oryriEbehivith rewspide the otal Rumber of allionsséartidesal | t oner parti cl es.
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According to the aspect of (15), the image forming apparatus uses the
photoluminescent toner having better transferability as compared with the case of not having
the present constitution.

According to the aspect of (16), the image forming method can form an image having
excellent photoluminescent than a case where the proportion of toner particles not including a
photoluminescent pigment is outside the range from 5% by number to 80% by number with

respect to the total number of all toner particles.



According to the aspect of (17), the image form ng nethod can form an i nmage
havi ng excel | ent phot ol um nescent as conpared with the case of not having
the present constitution. According to the aspect of (18), the

met hod can produce the photol um nescent toner in which the proportion of
toner particles not including a photol um nescent pignent is in the range
from 5% by numebrdifs 0% bypeatiiiner), Mctihape sty methol@al @iral aniuiipe hadhg al |
toner particles. BRI EF DESCRI PTI ON. OF THE DRAW NGS | Exenpl ary

embodi metcellesf Photalupyineseent ap pomparpdithithq case obieai bavvedhe presrat senstiviierd on

the follow ng £ - [.n: [ O ' R ] j . ew
schermt i oal 'y A THs i PREECTor (18), o mellidh coh irdaethepRoaRRkAGDEL Pl
present iexen dieyprepdatich o€ tiner particles notHingludidgi ssplevtslahdmmtdnt pign@wt is in the
illustrating_.the nstruction of an inmage.form ng apparatus of the present
exenpl ary&ntiod; Sarft: MRG0 80% bingmbgr Fithre SRR ecioGH SHrPFY eistl Hehg
the consgrtigdd on of an exanple of a process cartridge according to the
present ‘exenpl ary enbodi ment. DETAI LED DESCRI PTI ON Exenpl ary
enbodi ments of the photol um nescent toner, the devel oper, the toner
cartridge, the process i i i aratus and the

nmet hod for produci ng th%h&t&%ﬁﬁ@%&ﬁbﬁg&gg\?@ ng to the invention

wi |l now be dq}i{%ﬁl{p%ﬁleﬂnﬁoﬁﬁ{eﬁﬁl of th Rt HVRESERNT bd 88LFiBed in detail bak&d e
phot ol um nescent toner of the present exenplary enbodi mnent, when the cross

sect i onghefollpwang inglires, sbatein:oner particles are observed to determnine

whet her a photot um.neseent pj. nt. i s present, a bsent in the tane

parti ol ee, "t h&Thr bport Tor SEITE e arbERGal ) gl TR R g e of & foner
phot ol uPaRRECARbrdpi KRR prieSentt BxdhiglafyangR dimam 5% by nunmber to 80% by number
with respect to the total nunber of all toner particles. ) In the
present exenpiig i&aselmatictview Hiusirating the spestrustien peaebnagedpiapiag appatass n
particl egyld %géﬁ{ 8&@1&9&@%%&{&%&%&“‘1 optionally additives, such as a

col ori ng agen e.g., a photol'um’nescent pignment), a release agent and an
ext ernal addi Fig8, isanscHehatit edgw 'ilhwenetirlg thef @nstri@ioanfaggeegate obh pgrbesd oner
particles. . The phot ol um nescent toner of the present exenplary
enbodi mEATTIFREACHIGmE P Ahrsiaserheyan ?ry?ﬁ‘éoa’é%@én for this is unclear but is
inferred as follows. Since a photolum nescent pignent has a |arge particle
dianmeter and is flat in shape, 6 toner particles including the

phot ol uni neseent pi gnent are DERAILEDSBEPERIRDON I n contrast, toner

particles not .i ncluding,a,phot ol yri nescent .pi nt are, supstanti al |
Spherical in ENSpRENsPRAR SN s PRaPlmierTaiong 46 Hstdbtin Rsiours
pi gment carkridile; S8 ppaEss @RI AN A RS0NEME appdrafud end ARtAGho@fR produtigdhe
menber, such as an intermegi_ate transfer nenber. For this reason, en a
nunber ®PotPlvEyBescerioRg aecarding e thetinvegtion Wil apw bgdesarbgd insfeigilt he

fl at-shaped t 11 rticularly, under a high tenperature of
about 32C andggﬁﬁ?gﬁﬁ{ﬁé&%ﬁﬁ?&%‘ about 80% RH, the non-el ectrostatic
adhesi ve st r ehgthk phetovarincideat toaaest thaptdsedtesempthry babodindzat, vhea tkasess

resulting in deterioration of transfer efficiency. In this case, itter of
the i magedops et BF | Ghdi ghal | s tlesy , argn OB Uhalo AR WE%L‘He a

attache h@t@luhﬁﬂé%(:erﬁgfcij%r%x&{t'% pkQeRCH a%\é&it E%@Y&@r E%x@i@f%&%@%éﬂo&%on bohBi S

case, the external I e ton particle en a nunber

tive'is burie
of i magesttiblay innginaludowg theiphbiaignmesanapignent st iadhesanpg frde 00 bgmuphet iocl es,

ther eby 86‘%%‘;1|r}ulm r i\Jvri]thlrieé[ptel:teto iﬂr;rep tro?a ?llrlrl?lgér gf%llttgr?eQSF)Lﬁ{C e%i. ity
In the present exemplary embodiment, the term ‘toner particles” refers to resin
particles including a binder resin, and optionally additives, such as a coloring agent (e.g., a
photoluminescent pigment), a release agent and an external additive, and the term “toner”
refers to an aggregate of the toner particles.
The photoluminescent toner of the present exemplary embodiment has good
transferability. The reason for this is unclear but is inferred as follows.

Since a photoluminescent pigment has a large particle diameter and is flat in shape,



In the present exenplary enbodi nent, the proportion of toner particles not
i ncl udi ng the photol um neseent pignent with respect to the total nunber of
all toner particles is limted to the range from 5% by nunber to 80% by
nunber. By specifying the proportion of toner particles (i.e. spherical
toner particles) not including the photel um nescent pignment in the

phot ol urjoR&sEaitled MR tHEhREIBRRRHscEX PiBh&H Yar& TROH SRIE, 1R, t e contrast,
predeterm ned range, the spherical toner particles not pnc1ud|ng t he

phot ol unfonerspastitlespiaireeindiag @ nhetadwposegnbpigmeahark|sabstatias dphaivel inphapd, cl es
i ncludin phot ol um.neseent. pi t.and a nmenber. s S _anh internediate
t ransf er‘gﬂr@ﬁbtgr%r %argl}‘flgf pnc@g@.}pg&g gg&gglngg?mrgﬁplgﬂlghtspﬁ%sﬁgge BRE pB%IFPeiSCI es
and the mwehaarggrkSct dredlivithi LobinbéiQ s@OhPRCI AferinBgibRaAsR sfed member.  For this
non-el ectrostati c adhesi ve strength between the spherical toner particles
and t he saspBerhen e Hupherce! injaghs hasipmir kv pentargians gie MimMednding %rfguwmqé.
For thi ; A1ad j rr i j L f .the er.i cal
toner pa A Eiiss byfiEaRR. bl g ekl HCUBLPRZIC W8T Helt AEEROGE
the transber 8@l RHY ttef ndhelettesedticpaihtsiot eGengdin Geddeced the€$etek padlRledrdndrti on
of glitter js prevented. . . In_the present_ exenplary. enbodi ment, the
pr opor t iBFNBE ieRes.garting Wedatgioratiny fdrangior REiGHEY of Iintiifeisst ity ofnibat
with res : Lot al : ' ue
obt ai nod Bett hackafekel ninaiRaly. 8 cflkhat AR ARE bEMERNEFLRERers At
ar e enbedbede hiyprustdgraasfbrabfitenoln #ig yge, thequdtetnapaldytiveesi buraddnahe werieng
agent to g&ﬁ are a sanple far cuttigg. ubs%gyently, t he sapple i s cut

usi ng a REERGIG WRCTh 2 dIUARSh @T KRR, havaRe & lawpirenting) a8 afe PanFe Hsing fae toner
(manuf aGlHted, Mérddy k@ Ring 8 HMOIGEendtnt 1rQRGrRAbIligHer to construct a
sanpl e for observation. ?ﬁe resul'ting sanple is obsServed by TEMwith a
magni fi cati on lothegiyosent Sxddg@arySinnhsalimeénd, {hia prepontiometoeert papiigesemit inguding
differe from a.binder.resin.ijn co Sjti 7 .and .h a characteristic
{1 at - snapseohonfintaas bissi diisirehabe (18 mmif eer Relr PATERS i gl ana
shade orio SheRag®fromNeL SRS tb FBYLby hMAbAN OB 4HFLIMHARE S prdp&HBA bof kksher
present in the shape of a bar in the internal cross section of the toner
and has Partgiest @eeprhegigHt forst putigles: Ret Bichidingthet phaigluminescent pigmesyt ip ke
Cross s . : V,

foner parrichpanelecn (I, daREbeepBh o PR LA SThe bUTRERRI LUBE B |
t he t ot apharicab®neopartitles honeecludarg the lphstohenmascent pigednt are interposédbétheen

present gex | ary enbodinment, the proportion of .toner particles nat
i ncl udi ﬁ‘g‘t'%egﬁ%}%m&mc §B%1H91n§i@gﬁ%91 lufgingieent dparpent agd i me EaSULALE of
al |t ongkeaddidie {rgﬁsfézrsmérﬁ%ﬂ 5% OYalNBHRRY afed bBAVAR Y WHBEEl thlce batidRl ¥nd F OM

10% by number to 50% by nunber, nore preferably from15% by nunber to 40%

by nunmbéle member makes itadidagdt thexgect e iperogssr ini wm-electtastatic gethesive seengtlot

i ncl udi t he phot.ol.um nescent .pignent w th respect to the total n r of

ot onpissf (RO PEE IR SIS ihfareToR Shtsrued Bl ide i IFhg
l'ow pri Ruini@tyadodditidhs.Nt Bst thidaedsos Uik add Ve inde1e&T that thi GitefpBSIE6H BF teaspRériAbout

32C and a high humidity of about 80% RH nag suffer fromdeteriorati on of

gl i tt er toner particles pgtweep shceflgitencs napeclesranddhe msmbst improses tha trapsferdilinopf

i ncl udi | um nes i e the total nunber of

al | tonggtéﬁﬁgﬁﬂﬁ%§>§§%§g3§ﬁgg&§%§gﬁﬁ5 §¢?H¥%§§gﬁg%g%§ninescent pi gnment may
be insufficientihy peesahieskemipldly tehbobiniaherthé @Riportic@asfbig partioddsgt tdiddigence

in electrostatic, properties between the toner including the

g :
phot ol ufcRbSidppinssesREREMeAHWR desPesidp theototal Rumber ofgplk iReeransidesrsaeeent
pi gnent i g f selective devel opnent may be caused or
glittervg Qfﬁgggg%ﬁzgf%@OﬁgggbﬁgPated due to a | ow concentration of the
phot ol um neschiitiallyi, gretoher particles arel emtidddebe sising aebigphehalr X tepbhdguidepdxy t he
term"glitter” refers to brilliance, such as netallic gloss, of an inmage
formed BYM&ihy FHBE BEEHIPUIERAES CeTimM S iy CWing: heouhp dhespnaleys cut
enbodi Mgghe WheR, Lh 4 MBS0 S ks Ut leXaIﬁgl@OJQETC%@ Gltramicrotomé t(m%ﬁufgétﬁi[earg}ﬁ d
that the ratio of reflectance A'at an acceptance angl e 3? +30 to
r ef | ect Bitechi B eahncdegya @t elfi0éd oe langlte cofistru80a By forsotseyati@n. t Gte0Osultinge

refl ectance A and refl nce B bei. neasuys e nlight is irradiated at
an inci W@%lsa%é?%e§FY§w 8‘?@& ‘Ba%ﬁﬁgadlopﬁgﬁéogémﬁed usi ng the

phot ol um nescgite tiRNSHotOhniMBcd PsRMNt 8X BITRI&H: A ROThAR REsiPYn UShPS&sidon
goni ophot onet er. The ratio A/B of 2 or nore indicates that light is
nore reflected in a direction (the angle is designated by +) opposite to
the incident direction than toward the incident direction (the angle is
designated by -), that is, diffuse reflection of the incident light is
suppressed. In the case of diffuse reflection where incident light is




The ratio AAB is nore preferably from20 to 90, particularly preferably
from40 to 80. Measurenent of Ratio AJB using Goni ophotoneter

Initially, an explanation will be given regarding the incidence angle and
t he acceptance angle. In the present exenplary enbodi nent, the incidence
angle is limted to - 45 as neasured using a goni ophotoneter. The reason
for thi sandi ik aahb@btetistidRAauUsS:, of is RhghosBafighiskiduy tOh IIMBREAVENREY 1igHt tahd
respect to an i nmage whose degree of gloss is in a wide range. The
accept andadapigihare gf the ppservasdmage.- 3bhaphptolgminererat pugcahistrsgsephinghe shape

limtatign s ; %ﬁ@ﬂ?&n%hﬁo%g&%g%rl e @ er”@%%rs SRR 't&QFﬁBmat;ae ofher
acceptance angles of -30 and +30 I'n evaluating an I nage having a Teeling of
glitter mmdomn i mage having no feeling of glitter. Subsequently, an

expl anation w ]| be given regarding a nethod for the neasurenent of the
ratio A/B. Ateer th5ip5% Fratinng Uik RECOPATHES FisoboTAP HPHORErtop & er
exenpl ar i i " o I VR i

met hod. PR evel o dine theBhotp it th IRAG % (BT R0 M LR rufiog ¥ 9
DocuCenttoeer badicCE6O{uniaodif act ured by Fuji Xerox, Co., Ltd.) and a solid
image with a toner |oadin mount. of 4.5 g/cnR i.s formed on .a recordi.n
paper ((OK TopcBAtC BreyRhere ﬂawlﬁf%'adem@a PEgROT et ope) paryisles NOLARCIYIRE xi ng
t enper atijg gh AbludIec@R Pighdnk Wit FePLESS W0l nhmBer@afTEner PABicIS ¥ fibhnisonge”
represents an i mage having a printing rate of 100% After a

goni os péyt nopbrstto e by (M8EEEA0Lr e fenay it U P b yunibppon SETénish oluaber, more

I ndustries i s used.t l.1 ow I.i to be incident at an angl e of

L h
-45 on fﬁefle?%ga/efr%%%%ow Mg 40 g%%bé' I?‘Wﬁbﬁg', t refl ectance A and reflectance B

are nmeasured ah a26§eRhaBaRe RPoATONIT HRE FuREkles3bt ih@BMAE the/flotoluRafkamt ance
A and refl ectance B are obtained by neasuring reflectance val ues of |ight

in the \waBeMRgHhrespgsyéo die oD nmben of7 ald tonen particlegtia depatanot % Aty mimberd

aver agi ef | - . t i I hs.

Fr om ¢ nagmoBEol FlagEhRRGE, KR, WA ERRLbAeFrahl 1 BERL R REBLERRLUF, o,
of Tonerboutt32PS apd e heghrieshitihabf dbvat RUIBLRI wmyrneffeefid mtdeteeioradfontoigliferesent
exenpl ary enbodi nent satisfies the follow ng requir nts (1) and.(2) from
the vi ewpoi nt Tof g YVEWitli*FgPIEOIH@“}O&t?fdo%ﬁr:lf’@?tlc(lqs)nofh%g‘g@@g ggeeg]@aﬁvmeéw
circle dianshefiDedfect RS 1HeORRM oAtk 6 811 itSndr RafiRlest BRBds MDY, By RVRIHEY Ghe
Maxi mum t hi ckness t her eof . (2) When the cross section of the

t oner pahoiobinasescentghgmenteday be inseffichintlyrresisd dvithetbeibomder résen, proyieg ¢ lavge of
pi gnent rticles se long-axi.s direction forms an.angle i.n the.ran of
P 900" bt B oGRS TR DaREh (PP cloBrDin PR ah, e B HeRSAC o

t he t on@igniaik bhdiheSontk hbt ESARG!hE phdtlandiRsednt PR, O thi3@add, 8 FRIMem of
particles is 60%or greater. Fig. 1 is a cross-sectional view
schemat Selagtivg develgpmentt nay) bareavsedngsl Fitsf of images rmipa pe ideteaiotatsh dusapj asfoves

t he abo ire . The schematic viewof Fig. 1 is a
Cross- ség?({egﬁ%wnvﬁ%%o(@%gﬁﬁfcnﬁu)l s&gi rection of the toner particle.

The toner pariid thegrésehl txepiplatashbodithed, tht teisn Fglater? refelap@rillbase, aach as

equi valent circle dianeter |arger than the thickness L, and caontains

pi gnent M5lkG @less, af an image fomged by, utipg the nhatopyrginescent fonep pf He RIEWNE oner
particl gsemnihdVeatiddt | ol Fod i ter than the thickness L,
t he tonerer%%r icles ﬁ%?ﬁegqﬁ%&?ggﬁﬁ%%%rg%%ﬁgﬁarges of the toner

particl es ar eltbal @mpfeedd abatmthehratie @fosedliebthecenAeat bdeactaprmaice paglel of €30°ate

moved to an inmage carrier, an interned gte transfer r, recordin
medi um e K BATCTRIRE AR 8 [rr@nt@éﬁ)_ tr Bprt e fo g&@gﬁggef?%ra%ﬁ\g@dg
formati pfecfafbe BBLRoMRBSRR WHRR 1BNS irrRfAkd Gl £5indliBndeNRABRr -5 Ofo Qé%lﬁﬁged
such that the area attached is maxim zed. That Is, In arecording nmedi um
wher e t eageofoemeg asingcthe phatcduthinesdehy taneamd fthe pectentt ereenfrlaty - shlapladerttdner
particles are t.h@tﬁght to be arranged such that the flat sides face the

sur f ace P ¢ RRUPRAEYAFSY nedium Also in a fixing process for image
formation, thend lalo- RIBBED draR6re iRAICAS LIRS lidheistHeablledi®] REa Akangethdy a

fixing pressure such that the flat sides face the surface of the recording
medi um angle is desigaated biyit9 appasitmto the greedent gaedtion|tan toaard thei ingiderttelirection

requirepgen ‘the | -axi s .difection for an_angle.in.the range of -30
o 230" TE 6l A MPet PoD g i€ iiisiop ek b2 Ran G dickLin NGn=Be o
toner peietdadd eSdiffagenrgcdtivn wedat éndiddoe liphtinRsfecidrih infdrgsdiREeSRN thei rBfldial
toner particles are thought to be arranged such that the sides having the

| argest area face the surface of the recording nmedium Wen light is

irradi ated onto an inage formed using the toner, the proportion of pignment
particles diffuse-reflecting the incident light is suppressed. Therefore,

it is thought to satisfy the ratio A/ B. Subsequently, an



- Col oring Agent - The phot ol um nescent toner of present exenplary
enbodi nent uses a phot ol um nescent col ori ng agent. Exanpl es of

phot ol um nescent col ori ng agents (photol um nescent pignents) suitable for
use in the photol um nescent toner include netal powders, such as al um num
brass, bronze, nickel, stainless steel &nd zinc powders; coated 10

foi | -1 Kgshit Nepeadidarkelry sdlat hisglpulstthat@se osUChtiasA/B 682 QamotiNvaiehfdte,
| ayered silicate and |layered alum numsilicate coated with titanium oxide
or yel | oflegterhlightiigesuaiyrgragnizegsglags ipphssayed; whighimnliexgaed glifgsi ¢

car bonat.gs; i d_bi th.oxy i de; t | inen:foi k=l I

ponder . Sner ABiear ME B CAE &t P PRlss SRRl g IR nid Yook Rl BT Be
t he col ofisadyagesinized ihaophatakiveiynescentd,t arens of rédug, pheseirraxenyl ary
enbodi ment is preferably from1 part by mass to 70 garts by mass, nore

pr ef er apthgnemgianaf dgkngissascordingo gagle oIS 7eVBRSEd on 100 parts by nass

of the toner. | nder L - e ferdPN 86 mfo Bregsent
exenpl ary enbégFEg%?gg%E@ﬁg%5¥ﬁ§g?b?%@@%pggggﬁ%#@% oﬁf@?ﬁ%%?yregﬁns
sui tabl e for udecastmreinket EiapnA/BexsngpGanigpkstbadierrent | ncl ude et hyl ene

resins, such as. pgl yet hyl ene and pol ypropyl ene;,. styrene.resins, suc S
pol ystyrene aﬁr@“&ﬁbofi&}né‘( ag?%r‘@’ﬂ]e;be( g:g@%)rgggrgmgc fee dich neg Lngllglea§n the .
pol ymet %L?ﬁ?ﬁk%ﬁg‘%! afeiheRRLyal Qelrlﬂﬂ%ré(llﬁ%dﬁﬁ&lt%%ﬁﬁ&&éﬂc@@hél@gé fimife@kyam de

resins; pol'ycarbonate resins; polyetheér resins; polyester; and copol yner
resins t4%8raemica@ired heise 2 gohephswnoferpolyestason feghindimisatipna$ bedagsk: of high A

pol yester resin is particul arl referred as the binder, resin and an

xpl anatFBHP! ¥ B BEvisHt BaD otiptet © I iiagehose JedeR T Pst R 1t a G ARG
obt ai ned, for exapRanchY¥nfed ¥endeasati@mndf38° potydweaidnCroe i dIdithtion igci d
and a pol yhydric al cohol. Exanpl es of such pol yhydric carboxylic
aci ds i rrstade the samaitivity cdrbensyteimentits bighess g Bcagstanes apgleshal 139° aef f30° in

i sophthal ic_acid,. anhydr. t haldi cid, J i £ cid,
annydr o oGS PSR S Bl R AR B Dy b R bE MR,
carboxylic aciSdsseqaerly, as eaplaysiionusilingd given agiacting wnesthal fac itls m8asnGintEne
aci d, anhydrous al kenyl succinic acids and adi pic acid; and alicyclic

car boxylaféheg@iigd/Bsuch as cycl ohexanedi carboxylic aci d. These pol yhydric
car boxyli c acigs ey e 80 A9 RS R praSnRe B enflodinGi HirsiTo) ©

t her eof p@%; t %%greg%ﬁgﬂ%%i ¢ car bé)xyl it aci ds. aérdgrrat i car’bor>s<§ll ic
aci ds ameliprimbgy’abs| fproekty the doldssingnketiodr Ardemclper st a wempleeisdfilladhia a

pol yester resin is needed for b r fixability. To.thi,s en C i nations
b o carbsyrng vaerbst Haue Rl CRbunanp iR o Fu sy G BRDER &
(trimellshhid ¢masd HitRla RReARadingHiydt de 4tnercasfiy fanedrseh eedording paper (OK
Exanpl es of such pol yhydric alcohols include aliphatic diols, such as

et hyl endogteat o papeti, stanyasisedyby Ol Paper Cet hid- e#e r@ny&éﬂmpepart@r@wféﬁ@ (gigceal |
but anedil , hexanedi o}, neape lee | & i-n: Al i y jols,
such as ﬁ%%gl %rgsesiléen(g%ﬁ?glkfg/cgril(‘:l gﬁéx %ﬁle&d/]i?&a ehg%’é%%tgg&ﬁgﬁ g%g%ﬁ% g%lhé%ﬁae%ol
A, and aroom ¢ diols, such as ethyl ene oxi de adducts of bisphenol A and

propyl ene oxi de adducts of bi sphenol A.  These poLréE drjc alcohols y. be
used either Dftea drenigspegiophHPReEF dC8HPNe stankErBirgheéyedtppon Densholey

t hese pq%xg i€, a I i ¢1di.al J:C i ic0 .
preferred, %%é (gor"o*ﬁ%ﬂ]% ‘%ﬁegﬁé%g@g ﬁ%}getgptfee g{rarelgﬂd%lt %P(%frl%eég)l[fl Lrﬁ e?jIR glrl ‘Bré&nched
st ruct upertivh dfhiee poidyiesierreflesinteis apd effectaace Bare hetdueed hti acadyitdrict yngldo

o ot SRR ons o el 5 A% Eels o1 AL, ROV IASLS ) G20,
reflectance values of light in the wavelength range of 400 nm to 700 nm at intervals of 20 nm
and averaging the reflectance values measured at the respective wavelengths. From these
measurement results, the ratio A/B is calculated.

<Constitution of Toner>
It is preferred that the photoluminescent toner of the present exemplary embodiment
satisfies the following requirements (1) and (2) from the viewpoint of satisfying the ratio A/B.

(1) The average equivalent circle diameter D of the toner particle is larger than the



The phot ol um nescent toner of the present exenplary enbodi ment preferably

contains a crystalline polyester resin as the binder resin. Since general

crystalline aromatic resins have a higher nelting tenperature than the

melting tenperature range described below, a crystalline aliphatic

pol yester resin is preferred as the cry$talline polyester resin.

The cont@@ﬁg@hﬁ&hﬁmﬁmmah@biCmﬁﬂaqlyester resin in the photol urninescent

toner of the present exenpl ary enbodi nent i s preferably fron12@62y mass to
I'C

30;%) by mass, 8} When drecresisgotionarhtotopgr prsddes i obsuyashin ags wk;less i
b i O s R A e %P*;“aéce

to 90C. 30°to +30° Tdgivean ytlsd Rinlianés modcyleﬁtoétther @sss¥ecticedf the thhe faresantith

exenpl ary enbodi nent is a conpound not shomnn a stepwi se change in

endot herfﬁ‘iP@C‘chél?ﬁﬁofa}nB‘BPefaOf@P@%gm@HmﬁrWé?Srﬁsé %@%«gwaé%r measur ed by
differential sganping 6D el BLAREAY B SRnBOR! BVIAHEDaS cHefrP! Y
"DSC'). A copol ngfylngahf%%ggkéfﬁégE%onponenylﬁs coB Iyner% ed mntﬂ Fﬂg
mai n chaiarticdd that mt'gsﬁtsaﬂhblahevqorﬂqyeememtst(@sand % dllsoschefetic edtwt of fag. his a
crystalline golyegter s et wgqﬁs i he. co onent is.present in an anount of

50% by FEXS-Sgrlignakyew int %dﬁ??gpé1 B FRAREG er resin is synthesi zed
froman acid (gkcarioxHilic 22Ahdkatc@TRIRENT lmqt an slpeohad af dh@hvilesonRenent .
In the follow ng description, the term “acid-derived consti tuent conponent "
r epr esentiangterdargst ihaulémthwbn@)L amrhcont@namgmnwecmﬁm-ﬁhent bef ore synthesis
of the polyester term . al coho ed c nstituen

conponent " r egvAUBTTLRind el oF itk S abf ST BHEFIEY 2 YR PREH A Eleporiess

bef ore %Naiﬁéi@fSﬂhgn ofe thivg&nBRl Ivemt Qénefr%ﬁkt[bles[ 064 ¢ DRk \sach GoRsid EHaests of the
Conponent ] Various dicarboxylic acids may be used as acids for the

aci d- dertpiesdatistest are (helencedonpanehtas nossiblsewhsredisrfonerxeaiieley preempwril et |

th |

0 ocr Y VYRS CARA ML RO RbLels HASLEY IANLATE BeNEkEhg £l 1
Exanpl eﬁe@élo@ueh oaltrlap:ifart procebs dar 1lnm>gy IforenAiohds Fomnhisudasonpthe taiae paﬂicldsiané t ed

to, oxalic acid, nmlonic aci uccinic Cld glutaric acid, adip cid,
pi mel i c thaueht toshfoéﬁ%g"éc?lﬁﬁ tg%teﬁ?‘ﬁ P Aftap e%é%&@ime&Eﬁid That 15, in'a recor mng

1,9- nonmghﬁ%&?é(me' t@m@xcbeg'tlclt]:s %193 frannedhgarboxyd hg:- Q‘ﬁbgd toher particles are
undecanedi car boxylic acid - dodecdnedi carboxyl i ¢ acid
1,13-tr It}dmghmd]e@anabgedwup}et}actm ﬂat ilzles face the surface of the recordmg medium. Also

1, 14- tetrad canedi car | i cagi canedi carb | i cagid,.andl, 18-
oct adecihddTOar HBRTE hattst Ditadon, o TS EERE G RN af Biotlotope
these abirpiRUILS adﬁﬁﬁ%pe)ésﬁlré @cﬁ&h:ﬁ&h@ﬂé{t sades Fadeehexempt bf ikdecofdihp hﬁ:dﬁlﬁi d,
sebaci c acid and decanedi carboxylic acid are preferred. he
pol yest er resFar iths tTiesopr @isPNt eeshePsytidns dheeiauiRmyert oR) aithe dong-axis

0 rar bonkklfopathil ALt BRI 1Rhe KPTRANER B LAG0R. AUl ERANE A 2
sul foni ¢ "aci 8s of such di car C aclds having a
sul f oni eroacsaiugn oﬂﬂ]eltmﬁrlpdmclelsubn@ng theodcaleHlietpginéin, paﬂuﬂhslpa‘esent in the toner

2-su|foterePhthaIate sodi um 5- sul f Qi sgpht hal ate and sodlun1 quosu00|nate
Lower aPREic eégfeeﬁheu%mép he pgangsa paeh Bhetthsisiqen badngft {ﬁ?mr% aaer ¥SUHASE al so
be exe t r

The cog?ggﬂrg mﬁ% aci dé??@%E@%QﬁZ#?%ggﬁgggﬁﬁﬁongﬁfg egﬁg t%i?%%&;‘%c
aci d- depiopedionarfgtigrhers partvtespbffesstrefladtinggha idalebt Bglivas dupnebs¢che Therefore,

di car boxyl i ci d-der.iyed constituent conponent having a sulfonic acid
group) Bohie ung?lS"Etﬁé‘/é‘F' di carboxyl i c aci d-derived constituent
conponents | Ssﬁ’és%&ﬁ‘énﬁ? lénf EQMrhtieANSAL tBée%iveHDFeoéhltd?nthQh@%ﬂOEM%Ht

nore preferably from 2 constituent not % to 10 constituent nol % based on

t he t ot photamouindsceft talek ofithe gratent axethpbonsmbodierent. conponent s. The
term"constitugf ol % used herein refers to a percentage by nol of the
correspondi ng” RIOHNEAEYed constituent conponent, based on the total ampunt
of all acid-depé vedoeAmsihedcti@Nt tdr@NPONE RHr&entOr exdeniAGe NEABEI i M¥ntOhsedf 4 he
correspondi ng al cohol -derived constituent conponent, based on the total
armount piotalumirgseetiolcoeing v egemtons tFxammies d@frrplméﬂmmeﬁmntoh@m@r pgeath

Const | t&)% Eolumx QREN ¢ ngents) suitable for use in the photoluminescent toner include metal

powders, such as aluminum, brass, bronze, nickel, stainless steel and zinc powders; coated



An aliphatic diol is preferred as an al cohol for the al cohol -derived
constituent conponent, and exanples thereof include, but are not limted
to, ethylene glycol, 1,3- propanediol, 1,4-butanediol, 1,5-pentanediol,

1, 6- hexanediol, 1,7-heptanediol, 1, 8-octanediol, 1,9-nonanediol,

1, 10- decanediol, 1, 11-dodecanediol, 1, 18-undecanediol, 1,13-tridecanediol,
1, 14- t etpadgeanOGhRik, cristdfn® GhiR@aaNadhols anh badbnejuseeangdid sili€ke bhese,
et hyl ene glycol, 1, 4-butanedi ol and 1, 6- hexanedi ol are preferred.

In the pressechelusyewp| alispteebaed manr titanhen waidscon sellageiight oxade;t HeglpsTypabt er

in i ured by. tion . ificakhy. th
ohe mondPERZERin Bk baBE LIRBALET £ QIBAROCARMNAE Ry BRI Rk D€
Ltd.) equisepeddw; bid mStgakbpssipediltdvifskponnier.(manuf act ured by Tosoh Co.

Ltd.) as a colum and using THF as a sol vent. Subsequently, the nol ecul ar
wei ght of the 1561 eéenérofy @& ¢plpmng: agel 4t B Phasehmmesernh dofes Oty euresidt ng a

nmol ecul i ! Il J a

monodi spbedEleBorpERnahat pRRaaHy fork ) B ik n 0T AN B Bt mete s ly o,
Resi n) 5 parts by nldse to780 partk Byonapr eded om0t hatpol mestedthertesemn i s not
particularly limted. The polyester resin may be produced by a general

pol ymeri zati on HRESWfor exanpl e, by reacting an acid conponent with an
al cohol  comongRiynonRRLLES Idtbr bPplufTBkeRBIRY SHEAHAY ulkst bRAE: resin.

pol ycondensation or transesteriftication nmethod.” The production nethod may
be appr dpaimates| of biabec tesihs dapebidi fog uen it Hiee brasds efentphery nonimdenent iwhlederol ar

rati o of the aci.d conmponen o, the al cphol conmponent (acid
CormanariDATEaRErS COnb anenb gt dad ag BRI TR e Hdh L BT Bs,
etc. Thengol@polyabitdistsrend/ Pi GRkt)YcrPhef @&t ¥ sabioubs 1hdiyntidiyli sméBhcrylate,
necessarily limted thereto. A catal yst may be used in the

pr oduct ipolyatkfylachdatg odnde golyacriylositrile; bedyapride refing updy@atamatps rasinsh polygeher

al kali netal c ounds, such as_sodi um apd A thi o) : kal.l ne
carth nevut COeahatt st Rl UeAr e o MER e B bR b
conpoungsefegétch as zi nc, nanganese, antinony, titanium tin, zirconium and
ger mani um conpounds; phaosphorous aci d conpounds; phosphoric acid ¢conpgunds;
and ani ne conpoRgiyesterres iptcylgidy preferred as the bingler s Bd AR sxekeahen voher
of the %re%%gtbewrrpl ary enbodi nent may optionally further contain a

rel easi ng~agent. Exanpl es of such rel ease agents include paraffin waxes,
such as | ow nithe qpalyssteneaiegint ispmbingyt loptadmel, £nd ekawmplep bgcpdlpcondensghon of a

pol ypropy| ene; silicone resins; rosi.ns; rice wax; and carnauba wax. The

mel ting ppé'ﬁﬁ&‘ca?aﬁ'i"g‘é’ 15f2cidipud @ Hoby a%‘%alﬁﬁé‘ﬁlt s are preferably from50C to

100C, nore prekahlb Yoif el ¥R yHAC Vafboxylic acids iANAAE aftinedic OfrbdRGicrRiRase
agent in the toner is preferably fromO0.5% by nass to 15% by nass, nore

pr ef er alshgh 4srtenephithalis #sid.risephthadic beigh pyhydeess phthalie laeid, awhyidequy égmellitic acid, | n

addition _to the above-.described onent,s r1.0us. ki nd f S may
pe-opt | HARFy TR R B TR NG e B R IBER SR,
exenpl apy afixedis@alic ddesSRinepici RnBlsucanpaRat)taahidyudelkemilarcorlic addd tndes,
charge controlling agents, inorganic powders (inorganic particles), and

or gani c apiRi peifieand alicyclic ¢ Fesidss sugicps ehdphaapeshearbmvlip cihenkhsse

i ncl ude -naLtil rl Wen) 3 1 I t
corrpounggf,glﬂmrgcﬁ%él n pgggggﬁ%g%gé%dd%megﬁ%nég%%sﬁéégﬁ#g%%g)é}(% %{3 g%]tﬂ%%rgr%ﬁl exes,
such as al um Odnhest polyhgddc cirboxglicnachdsnplomeatis, caghostyli¢ agitieal prefetebihebeded

pi gment s.

B exanpries okt eoepsiE BecEr PLlepaerel B Sneaiiio B GePHRIEY ol B
al um natkﬁ@%ﬁ&,cc!o?rﬁ)iﬁﬁgng%rf idi'égrﬁ)&iyﬂg Refstdnl 3 1or"lﬁ§[§e? poily‘hydric carboxylic acids
(trimellitic acid or an acid anhydride thereof) are preferred.
Examples of such polyhydric alcohols include aliphatic diols, such as ethylene glycol,
diethylene glycol, triethylene glycol, propylene glycol, butanediol, hexanediol, neopentyl
glycol and glycerin; and alicyclic diols, such as cyclohexanediol, cyclohexanedimethanol and

hydrogenated bisphenol A; and aromatic diols, such as ethylene oxide adducts of bisphenol A
and propylene oxide adducts of bisphenol A. These polyhydric alcohols may be used either



surfaces may be hydrophobically treated. These inorganic particles may be
used either alone or in conbination of two or nore thereof. Particularly
preferred are silica particles whose refractive index is snmaller than that
of the binder resin. As the inorganic particles, there may be used silica
particles whose surface is treated, forllexanple, with a silane coupling
agent, aglbhd @isumigairpbf M@ @gehk thdresr. Sil i cone oil. - Characteristics of

Toner Average maxi numthickness C and average equivalent circle dianmeter D
As described i@f theye pphyhydrigypleplals.compte didke and ehaysdic cbiels \vaag erfferssd: apd

di anet er - hd ' cent e :
emboat mneine (188 BOR G HREIRRCCR e b bt SR b A Aot ppsin

rati o ofistprefeavérfagetrex firabilityhi dlondss efidt corhbirattonsr afgdiobqund/ atient hglee! e
dianeter D (GD).is nore preferaply in the range of .0.001 fo 0.500, even
more pr é?OéY‘S’ngj a{5obalt %%C%%tszmggylplp&maaﬁ pyd prrEsayRBiq) BavnBoULed- 0. 100.

When the rati I : r e © h 1¢i ent
to inhibit brgﬁfaﬁéb‘ﬁ’ly&%@?%%@ a%%ﬁa?%% 53%?*&%??%‘%@%?“?@8@%&%%Sb?i“l%f

t he t oneronsuppr eysteHindgtogyeser atsinas tfe whdotreost atince perepa rrysélige arshmge when

the pignent |s exposed and fading resulting.therefrom Meanwhile, en the
aci b GBS heyeguBea maBts T e G e B R e riEe descritid BB
aver age J@yduae Liph 'ﬁ@?éﬁ/eé@eﬁ@Qntii‘ﬁre?éﬁ%ﬁaag%@&Wtéﬂﬁh@ﬁély@é‘cér%ﬁn.d' ameter D
are neasured by the foll ow ng net hods The tonéer particles are

| oaded on a sridetdongnt Padks anstaiine miilsgstar sedn by tap phath higrindsbendttoum aftbe et o

so as to | eave no .uneve istri.bution, . Fr.om g, high magnpi f,jgati on i nage
(1, 600 PSR xOBuBoKEPodRb] o K4 GRpig R, v ¥ MRy B olio bk B’ s 700,
manuf actgietbRyfréaYIenB e nfadd P34 bPMass.t he maxi mum t hi ckness C and the
equi valent circle dianeter D are neasured as viewed fromthe top, and

arithmetic medhs maldépgismpsrature off ghe ayseline pplypsierpatinesericicsby mihe ramge @€t i on

of Tonercparft i ' & - A : | §~ Pi gment

part [ or 8 €O 160 gl et PRS1c B P oy dter b LA i The cr oss
section of thd&hedheystqhumd polyeser sesolisededeid tha pgrésent bxakplegsedbodiakentois, at he
proportion of pignment particles ose . long-axis direction forms an angle in
the _ran@@m@fmmgeotﬁomg AT IRFeChAEE i PEHBEIT SUHITEAE BrFIBF CpRherts s
secti on by LEedQRed b%%ff?e‘r&ltﬁ?sd%ﬁiﬂg 8RRy (RerbMEREOLIRS aBBIENGIed A6 sidify

pi gnent particles is % or greater. The proportion is nore preferably from
70% t 0o 9BHRC pardicopdlzmieyinpwhick aadthyr fomgrpn8dYis copdnesrizgderith the mpaiopbain pbbn i s

60% or qgreater., good qglitt.er. can be.obtai ned. Now,,.an expl.anati,on w | be
oiven r S tialiime It gotiBr is it FieRed Thacs sty Sl BE 3y 1Sl &5 s or
particl @am&éﬁmresehomantaﬁlﬁfu\ﬁabfm/oib%n@ers@@areeﬁ in the sane nmanner as in

t he case ere the proportion of toner particles not including the
phot ol uni nescdhe grgadine Ralydsta esspacts synthesizedofram awmsed (dicamokylicoged)

i cles. | | el e i e il
P e, SRmbBndift ol inol (dioh combfiei! DEP RSN dest M hORR! b ©°

obser vedetiséd godtituean sohpicat) slpestitonn cdstinssop@idy BMt iatanaacihgainpomat i on
of 5,000. The nunper_ of pignment partjcles whgs Qng-axis direction forms
an angl @foge ?%h‘?S‘e@ngféh%PC’ly%ertrGSmB@ldré‘?é?mveal?@okﬂ%“‘f PRSP FOPRERFEN of
the cro .0 : : Lt i L i ysi s
sof t vy &P SRR Iy e haltiah o oRSl EomR Koy e ol IRERLA0% !

di recti ogsiof the cross section of the toner particles"” represents the

di rection ort?é a%tapthe.thic ness direction of the toner particles
whose aver age %T VER{-OBPIHEPE (AMBAYCRY D is greater than the average

maxi mum t hi ckR@gigyCalARio’Plic 288 hile be RBE@ %Rl Hof §6d LOA-REivEd8omiaFRN!
particles" represents the |l engthw se direction of the pignment particles.

The vol compencet.age thaprdschteexgingplrey emboflindng, thhetidldemivaed semstitucno nempafent he
present

e | ary. enbodi nent. i.s _pr.eferabl y. m. 1 .0 ,30 .Or.
D of or abty i1 PR iR ResaErsim S el s etk S i A BRiCRES oo
Examples of such aliphatic dicarboxylic acids include, but are not limited to, oxalic
acid, malonic acid, succinic acid, glutaric acid, adipic acid, pimelic acid, suberic acid, azelaic
acid, sebacic acid, 1,9-nonanedicarboxylic acid, 1,10-decanedicarboxylic acid, 1,11-

undecanedicarboxylic acid, 1,12-dodecanedicarboxylic acid, 1,13-tridecanedicarboxylic acid,



The vol une average particle dianeter D50 is determned as follows. After
particle size ranges (channels) are divided based on a particle size

di stribution nmeasured using Miultisizer 11 (manufactured by Coulter Co.,
Ltd.), cunulative distributions of volunme and nunber fromthe snaller

di anmeter are plotted relative to the panticle size ranges. The particle

di amet er ﬁ,lmd?&faaeéahediwﬁb&aaicl Vel st 1 i1k amneaidicamdtiRe angeiaumhed raawh 16%
are defined as Dt6v and D16p, respectively. The particle dianeters ere

t he cumucideoanedicetboxplia iagids doweplalig estals modbasid raahyvdiidse wlathesedaliphasid as

D5ov and,.D5 respectively., The parti di ers where the. ¢ | ati e
distri buqlfa&ggxyélf Vol ﬁn%la%n%ls%uﬁ%eerxerrn é’gl(%:‘lﬁd'84/o aliné: gl\@?nsg acég qﬁgéijl\% éinc} ’%54p,

r espect i ®ghnedichRxhoycid sredeticned as the vol une average particle dianmeter
D50. <Method for Producing Toner> The phot ol um nescent toner of the
present exenpl Hiypodyassarssntn thaprosent sreapescBodmgnidaapeEs dokicarkasdlcas a
wet or - LS, i r r.ed. | es of

met hods di%dl_?%g{%g%lp %rﬁn\i{)&t}) 8{%‘%&%& %%H?gﬁgea@goﬁéé?ﬂdyn%%usgief%ﬁg%? lldr%é@urg pensi on,

emul si fi cat i orExagglagatsucndiandotilRseldsthaoingsifonisiaonl. griamuinsiulie,datt aemot
aggregation js preferred, According.to sificatjon aggregation,
the congiiferkig: Sadeina Pr%?fgteﬁﬁphfhﬁ@t% éﬁ‘i‘?‘ma?é‘gg%l gﬂ;l@fﬁ qud S&awgb%fgog’i‘%cﬁ@%i ons
to prepar oMo | icAbHH 150 Phisb BE exdpfifis, n
par 1 of aeb Gl Ehlt ol RELRARGss SR ATcROHARITL ML Hsb BE cxdBphfidl

resi n panfthedegsodiwm i sudfdisoplithaleices p@ferredM t h t he ot her dispersions (e.g., a
di spersion of the colori agent, ar di spersion of the release ent), to
prepare a dis sF‘HﬁerﬁfOI{]ﬂ@ g%laidﬁﬁf’ iCQP%tRuent componegif (hi, iFeapxy (hé'm?d‘

di spersiRRvef bAKitAW IRigntRA! faviSe SUBLEAL SshntOaRD e dftalRRyRO delo@iRegence
processes to obtain toner particles. Aggregated particles are obtained by

t he aggroegstitient cpmpemans hatnng asdfali¢ asig draup) ebat bee themiphiie deubeydiencid-
process., \Wen it .is intended to oduce a so-called ceore-shel l..structyred
Poner  nating eisabind EhEREENs b BkEm Faf el SridurBinGh B Boripl i o,

t he di spe&sippete@bly £6MD paistiehteso01% té@ddednitBudnd endd¥ss pevedioanthe tothingndumw
materials after the aggregation process (which becones core particles after
conpl et idAll@eiddeaived FASUBICBHLRMROBANS- t he resin particles are attached to

t he surfaces t a gad ok i.n.C J Siof Wi
beconmes shel | QThgngrﬁg g:?{lsgr cg%@g{i g%édgﬁm{eﬁle%t%%ﬂrslgt? %?tc?dd&gtta}g%n , gngﬁltt&‘g
coal escenmesppndings®id-dertadr ¢opdtitneit. cobygoneets iasab npahe ndtalusmduntnoft e apidecess
for the farnption of the coating |ayers b e sane as or. djfferen

[ om t haPEa] PEBHBeHEPLEH S AR G R 3B Lo aF EPer e pp kP FEES | e

i ndi vi dyghstRiQe essifsonthd, | bAded exP! @b nefhll Brdehiok. alt ABAHoRUbdvRt IcBRktiicAE eSS
- I'n the enul sification process for preparing the dispersion of the
raw mat epingbsgntsashi ch is used in the formati on of aggregated particles, the
emul sified di Tgﬁcrogilglg i.Vr‘l3 V&inﬁﬁ telrgt (gnaion cgnstituent materials of the toner
are dispersed f Géﬁljegus 'u |I§pé](§’jn sted. Hereinafter, an explanation
will be givenAregRpihingdibhes direbeE®iaenahldohel rasthe plastidlaletised thbestituent

di spersion of the coloring agent, the dispersion of the rel ease agent, and
the |i keompomngpandicsamples pheiepl Prludes|tag are not limitedrfiey ethylene whyaol.cl.ds

di spers ' : | t QN Qf 2SN LG mﬁ L :

aver age%g0 raﬁ ?&é{)]g 1% %Rngrgeziéoq’o‘}’g .eé%ﬁ%%gﬁg%lﬁggﬁ]%@)%} p. t{}%}{%} gl%%kﬁggdl%l 03
pm to 0.18-fddabkdiol, 1,10-dedahedibe M 0l-dodecanelicigd , Pamideciredidil,aid B aridahnédid,
resin particles is greater than 1 pm the particle dianeter d{lstri buti on of
the fi ndbl4righedecmpiitiel dpwstmderangdiabanh | Z0qigsangdioln e Of shetprthyleraeigel o
cause dgtegiaatdianq 9fs- ﬁ&fié‘[aa'?é’ﬁre%rrerdel iability. Meanwhile, when the

vol ume average particle dianeter is wthin the range defined above, the
above dr awbacksthergeseot exngoanyteetbadimead, thhendempasidiglarofltbe pblyzdtn rosinad t he

toner particl i s decreased to ensure dj,spersj.on_in the toner .
particl gieasired by EPhRFTIeA %Fgmﬁioa&pﬁ}at(&ﬁﬁ?i néeﬁg}fifahms 231’53 MeRT SRt y .
The vol UiV Gl AR pRctdo0e (Hhamield 6Y TH8N' €8l LR bhsbsst ath LK Rf her
particles included in the dispersion of”the raw rmaterials are neasured

usi ng aSupgEM-M f(1§ o) i(ormnphctiral by Jiogeh dlostletidh wasi oeolamal apdeusing AHFOB, a

manuf aCtso I;/grg. bgulla_éoeaﬁe%%y, lfI;[edr'n)olecular weight of the polyester resin is calculated from the

measured value using a molecular weight calibration curve plotted on the basis of a



17 Aqueous nedia may be used for the dispersion of the resin
particles or the other dispersions. Exanpl es of the aqueous nedi a

i ncl ude water, such as distilled water and ion-exchanged water, and

al cohol s. These aqueous nedia may be used either alone or in conbination of
two or nore thereof. In the present exgpplary enbodi nent, a surfactant may
be previgusldysprddediysQraRdminadapplch the aqueous nedi a. . The
surfactant Is not particularly Iimted, and exanples thereof include

ani oni ¢ sur f adMatites], fos Broduciag Salyesie Reséwt er sal ts, sul fonates, phosphoric

esters and so su tants: .catiqnic surfactant.s, sug al and
quaternary a Eﬁﬁ?g félﬂgwgﬂﬁb OR|§6§:¥E% ant®! I?ﬂ% gﬂlﬂﬁmgthgﬁe
gl ycol, @@xﬁiepr@ﬁﬁha}eb@yﬂoeﬁ&d@y Agenaed pellymesingi@chythydribceabpid) ol seactdhg

t hese, ionic surfactants, such as anionic surfactants and cationic

sur f act amtasid eraponsnt wWitheherlec9]l camBonfdhi ohiecP@Vestea dEHR 12AYnRE PIOBUGES Y hed

. wWith ani rfact f t r n be
Used of (RBFE aRREhRRich BF FALRRITARN] LRGHOR. The THRSRRH WRBIRAMhRTRY, D5

exanpl esppfoptibRlyadHl @iddCdepunidiag bantskindeblihe rﬁ@d)nwm dorteaybdlberariervd the acid
sul fonate, sodium dodecyl sulfate, sodium al ky| napht hal ene_sul.f o

ate
sodi um diEIPORGItSRIthe alselal icrmpenent Spad cPMEORSIARISPRY OMRORENT Xplics e@encﬁng
sur fact gnt benze
2kt e TS By B8 CTEC R RUTTIRN %‘#}@E%fﬁ%%“é‘ﬁ%gﬁ j, b is o

The polyeeﬂemﬂyeﬁumdn&xwater sel f-di spersible due to the presence of
functional groups capable of bei verte ani oni.c ou b

neutral i zati or* thﬁlé(S‘p‘BF‘X/gg ‘2‘? ﬂ?r‘?(g‘f:ﬂ%n aPQ}e %?SE?& 6%%%5%1@&’3‘?53‘%%0591&1? n an
aqueous ws%rrfnbfﬁdM!ll&h ﬁet@ﬁf:&mf%unﬁg ! su‘éfl ds %d{uﬁf{]ﬁﬁd ﬁﬂﬁﬁm%&%ﬁn&@%kaﬁﬁéf
beconme hydrophilic are neutralized with a base. functi ona

gr oups ahnhhampabyeeﬂmh me@umInh@wmnmymﬂe@bmanhm@p@pﬁklm@mbﬁ@nngmﬁySudl
neutralization are aci r.ou uch as.carbox gr.oups. ol | f

groups. x4 égancg?n?‘?gutaggmog?”n éﬁ%{ﬁ‘érﬁt SHitp n 4FC ur{nngn rai] z’é‘% C%mé’% H&gr oups
i ncl ude JLRgHBANs GeldaDaHousde PhatphHd a5 topsunds.axiddeniagcbrsgslindsn hydr oxi de;
and ni nés, such as ammoni a, nononet hyl am ne, di nethyl am ne, trinethyl am ne,
nonoethylanlneRﬂﬁa@tﬁgﬁénlne triethyl am ne, nono-n-propyl am ne,

di met hyl - n- pr L. am ' ' I m ne,
N- ot hy1 ot hanar e R e e EhieP B8 bR BB AP Ifucrk 2] SR
nonoi sopufpanohain ﬁ]&eleﬁhlm§ @gfrn@palﬁboinmnsnef sutchi releoger matsoilnn]iude paratfin waxes,

N, N- di met hyl pr opanol am ne. . These neutr 2|n ents. be used eit her
al one. oRUEbAHIORTRPFFERHYCEREP ISR MG BEMOIG TR CigP OB P Y RULERe
neutral i.zi;ng r@sﬁi‘rnsnh%e wraQearﬂ%aH{auBQQIag' SPRE ﬁieﬁﬂlgqgmbaﬁtu%&' MaBs8lelbRSlaBertd

adjusteé to neutfal during enulsification to prevent 18 hydrolysis of the
di sper siaonproferdtite fipol W@tterloﬁ%ﬁslmnre preferably fithe 6@!?%?%955 Con of the resin

I dj h 0
ol yest or 1 ouithe cANERriaEy (Rlspe Sgme N ERha T R Rk FLLRR: KPR Py

be adiU%&%&m&Mn&%%ﬁ@hh@Mﬁﬁ&hQﬂB@Byhﬁkikﬁﬁ@%@pnuﬁsng a binder resin other
than a polyester resin. Phase inversion enulsification is a process in

whi ch a resi n-hatiAddifivesd i n a hydrophobi ¢ organi ¢ sol vent capabl e of

di | th t 0
65501 V115t e, LR B30 L5 HREPL B AL S RO
invert tpfofiflS firthéitaldad & e Phbioninisscehemae sfahe Weskit@xOmilats enbadiment.

phase |nverS|on) so that the resin can be. dispersed a(ggftablllzed in the
form of Thare pricas] Femperensiqes b wEana mdditives, Char@awélf EoPEBFApfiTganic
solvent t i [ | sification include al cohols,
such as et%i (S%OIg%hlc &%& ,a%ldsog a(r?locgs) flgémn but anol , i sobut anol,

sec- but anol , tEehxtanets a)lﬁ@hch d&a’ﬁge’lyd»ntﬁslﬂmg‘lﬂgemsl moladyl blnlam)hotl partsceéarbmyxhﬁted

al cohol , tert anyl al cohol, 1l-ethyl-1 - %ﬁg ne%h c%éprtanm

n- hexand®s %@Hewaeﬁ@%&%ﬁatmwés nigefingba CRYPOWR y%/ S AAPsd /Y |

| sobutyl, éfﬁtc%ﬁ% e hwch%;amm&ﬁhf%n éaa%hg&ﬁme e@@s | RARAPRP EnetRARET S,
met hy

such as tetra uran et her I et hyl her and di oxane; esters,
such asbaﬁﬁhmbnaﬂetate ethyl acetate, n- propyl acetate i sopropyl acetate,

n- butyl acetate, .i sobutyl . etat ec- but bu

acetate, met hbﬁ ﬁ%é?%ﬁé?’@afééfw I ep‘?‘iﬁﬁ %}?X{%lnatﬁﬁf‘ 1a115jr ﬁu%?t gé(re?fﬁt ﬁ%lflﬂill
oxal at e gj1fth gl soﬁélhﬁﬁi? ox e PaktYds, §M§rﬁh£‘@£@icle§i la88 kR¥tiug Useddgdricles] ivaioby |
carbonate and di nethyl carbonate; and glycol derivatives, such as ethylene
gl ycol, ethylene glycol nononethyl ether, ethylene egcoI nonoet hyl et her,
ethylene gl ycol nonopropyl ether, ethylene gl ycol nonobutyl ether, ethylene
gl ycol ethyl ether acetate, diethylene glycol, diethylene glycol nononethyl
et her, diethylene glycol nonoethyl ether, diethylene glycol nonopropyl



A di spersant may be added during the phase inversion enulsification to
stabilize the dispersed particles or prevent the thickening of the aqueous
medi um Exanpl es of such dispersants include water sol uble polymers, such
as polyvinyl alcohol, nmethyl cellulose, ethyl cellul ose, hydroxyethyl
cel l ul ose, carboxymethyl cellul ose, sodyum pol yacryl ate and sodi um

pol ynet ; [eYqll t q : s :

odecyl b b S S is B may b s ether alone,

| aur at e carid gootbaissionmfstvearater thatobniPertgutdlycirafersd asasificapartialgs yhase ne

acetate, stearyl am.ne etate an auryl tri.met hyl ammoni um chl ori de;

anphot errFfZa‘giYFfl%%t‘dﬁts@?ﬁqr Eﬁ'“ytlhﬁi‘i %&k‘ﬁ gﬁnélf-’ﬁ 15800 X g 4BC 8THRBI pc?rté%f‘sf g’ffearﬁ?%,
such as ol x@xyeh RN vAldsY ku@i RS SreatR@! 1OXYBRRK] RRR aailkié cRlpBRYy lagaither s
and pol yoxyet hyl ene al kyl ami nes; and inorgani c conpounds, such as

tri cal citimiphoopplatgageal e stligonhpdr oxi de, cal ci um sul fate, cal ci um

car bonat e and Qg%junlcaégﬁqate. These di spersants may be used either al one
or in conbi nati RS rM6te thereof. The dispersant may be added in an

amount of 0. 01 ARafdes nhikifBSIhicknedd CRAlSelYe BRSaletageld damd@D parts by
mass of the binder resin. The emul sification tenperature upon phase

i nversi on enulAs dasesihedan (Daif ippreéaied|that sheopveragieUVRISAL ¢iFfde dismetepp of the

tenperature,of. the organi ol ve [ i r e
ol {1 ng Ve apine e R0 oL (B0 ER Ry GubdiRient & P BAfe W00a° |
the enulpgiximaat thRRnése TPGERLAT ETHeSrali@VLthetahaagd Maximln kickrnesnPes ticunerage

glass transition tenperature of the binder resin, it is difficw$t t o adj ust
the di sgarigplsat pircle weamete R (64P) ismere pProbpRipitp dhe rangp Of dell}ly t9r)-20G, gven
emul si f ' i > done.. i8S Lol 8s8ko 8.1bgMper ature equal to or
hi gher %ﬂ%nﬁFﬁgﬁgg?f¢ﬁgog%%%éﬁg?ﬁggm%P&%ﬁgﬁgrgani% solvent in a cl osed
appar at us undé¥her thssatieC/D is 0.001 of pecatanthertbnafhas hestreegthreuffai¢nt ¢d eshibih t he

di spersion of the resin particles nay be ically fro % mass to 50%
by mass DERKREOMYL 88536y NNEs €385 %%aﬁén'rrazég sz%%gtg hﬁr’% ﬁ}eaﬁ T SHRResses
par ti cl Qegtigiidh S bRUkdRicOpropBRick @¥isthgP#hbh Qh@%)é%ﬂ%tbi@ Hipesd, af®Fatihg ng
in worsening of characteristicS. - Dispersion of | ori ng Agent -

The di speultingnthefefitohe ddbawhilg, adrentthersatiohe/Iads Gsx08dorblyssa egedatigipr can be
dispersigp.n%thod, for exanple, by using a rotary shear type honobgeni zer,
or a baPP" 5%, a sand nill or a Dynomi il having nedia. However, no
limtation isThepesage aRxinien dhisipeks Comdnit bogtagd équietde dircieniiantteoDsire

di spersion of the coloring agent may be prepared using a surfactant, or a
20 disp@ﬁ@ﬁéﬁdbyﬂﬁﬁ@ﬂéﬁﬁﬁﬂnﬁgmﬁgent in an organic solvent may be prepared
usi ng a dispe . f IiSpher 4 he
di spersi on nagﬁggggg t 59%3%gqﬁ%#§(gg%t éxg?g%g$§é%?z?ﬁéﬁﬁggﬁgggqt g%n%o
di sper seitirhorbihetes so esito.leave no undikenlisthibutiins pérenenhigh mhgificavomamege al s

i th i ion of th | or.i t jxed with th
di sper STbR 81 Of hAOBEHGF P s s Rl A TR O Mgy b s P
m xed V“Iée?eﬂ&e@blipera@i!oﬁj, dgd rr%lhﬁﬁrﬁlntﬁickness C andNRe 6@ ABAt Gfclé ARNERlrab i2RE

agent in the dispersion of the coloring agent may be téplcally from 5% by
mass t onk@Yerby asraiswed frot0de byp, red srithmeioMepys thaesf arepelsiliéed: hi s range, the

particle size distributi of ,the.col.ori agent .parti el be ;kr oad,

resulting in W%P§%Hﬁﬁﬁe%€ﬂ%ﬁ%¢é§ﬁ%??¥PP@E%byggﬁgBQF%Fh “%?Sgé(gﬁggqﬁé’nt -
The di spefisb@Bcth dfireghalieanriagent is prepared by dispersing the rel ease
agent, together with an ionic surfactant, in water, heating the dispersion

to a tenper at dwsenengioacd ind2brit iipgiferred thahwheretheerash seption wh Sedongr @agiclaspe

 homogshraty? of e BBkt Biluitedin? IRyl BF il RS, lopifS 1O

vol une guedtrmefoRas bh ahde i Biahege 6f -30N e +B0eREINE tagRNbngait iddbeioni  the
adjusted to 1 gmaor smaller. A dispersion nmediumof the dispersion of the
r el easecegepectionypf ithe open pratidaswithirespegdotthetot] ayaber ehthswigneat padiglesis t he
bi nder i 0. K i on-di i r - 1 1 to
it neOBrdarenss; HERRRATLThAR L EREN AR TBAPR ARARER IR 0N
and examphesothepewt include continuous enul sification-dispersion
appar at uses, such as Honom xer (manufactured by Tokushu Ki ka Kogyo Co.,
Ltd.), Sl ashehsrdhePeeiiioads 69%&%%@%%@“@5@?&% F%“}ec{;avi tron
(manufact ur ed\py, BHEObGRontwiDbe JW & Rpkriticdi B6thod MREUEEAG I BE cRYs d-a4h0

| ndustrial Co., EFg?$§ Nh%&oncbff%@kbn%genﬁzer (%anufactuggﬁ by Gorin
Conpany), Nanom zer (manufactured by Nanom zer Co., Ltd.) and Static M xer
(manuf actured by Noritake Conpany). One or nore conponents sel ected
fromrel ease agents, internal additives, charge controlling agents and
organi ¢ powders, which are already described, may be previously dispersed



- Process for Form ng Aggregated Particles -- In the process for
form ng aggregated particles (a process for preparing a dispersion of the
aggregated particles), the dispersion of the raw naterials is obtained by
m xi ng the dispersion of the resin particles, optionally together with the
di spersion of the coloring agent, the disspersion of the rel ease agent and
t he ot hepf @b shRf parBISs. AN sABRleFERE BV aBGERpréfarddintthesan@de@shet @s fnhBe case

di spersion of the raw materials, followed by heating to form aggregated
parti cl eghererthe Hsopastien Wi dprert prstieles inat pptudieg dae ahetohimjaesaenti pigmerts wih
particle r r articles, the heating is
perforne%mgipgh?gﬁn%raﬁ%%%géﬁgﬁg§h%$%%g chémgeehrgher than the nelting

t enperat ure of Theh@oki sedigsn st Morted phidices a;ggreegat;ﬁafop@btdrcdtm obtained by th&he
formati on of the a&?regated particles is effected by the additign of an
aggr egat #aove-sgeribedunathad is pbsgryedsisip & tiagsmaisyion rré%crrowﬁtsrcrrarﬁrg@?ﬁ% At 8t
roomte e I

ot di o el ST TREnRtL of R n gl PR ML I A IR K 3,
aggr egat angie inythéexige 0§-307 a0 tHBOSrebmive to tre Iphi-atis tdivectttinsgfehs tross sveyobef the

adj usted during m.xing th stirrin te rature, and.if needed, a
di sper si ORCTGEEI 5 6P eA| g %&@aegaﬁrﬁﬁs V&%’%ﬁdﬁe rafif is fecWded ent
exenpl ary embogtbiRitite, 't @an%eﬁﬂeﬁﬁ%é{fo‘ﬁ of Q{ee&%ﬁ QedRfs of the toner Yafticles”

aggregati on agent used or the process for the formation of aggregated
parti cl espiesenpy dteedlacmn;bna)rﬁwgblaaittarme Hbrekmgs aligotiar pf yha)m@s ipheictes winse

polarity of the .s rfact . used._as the dispersant, . or -hi ghe

Dol ent  rseine eanten R lipneEEDER efcasr faniEe fifase rhaafiufhfiskedh ¢ st

di sper si 9@ B “Ibheakid WirB& IRl dfdhSpighRniiid1 & r8preschts WE &lnghWIR! @rectidn of the
particularly preferred as the surfactant because the amount of the

sur f act angmeadrtedds. be reduced, which results in inprovenent of charging
properties. n ve | ex
TSN I e I G R Y e e

sui t abl esxamipldfy e@dblditdeveis preferably ﬁEmatmhe&) 30 psyetoré peafgabliy droreBalm s@bo s
include netal salts, such as calciumchloride, calciumnitrate, barium

chlori dé‘marﬁéfﬁlng’é;)ir%%e@%t&yrﬁ@@ﬁt‘f’ht@ 1948y i de, al umi num chl oride and al uni num
sul fate; and AR I 1oRR! yal um num

chl ori de, pol ?/Ig]:eum rlrl?JemB/fhe{/&@gyr e gln %:eg 30?13%%%0 f/fggg??%g%d t hese,

al umi nurSealpagicnszpoingeseichartiety) eof disided pasetlionud partigle size tdadrditmtioA nhnaglhed

val ency of the. inor i C tetraval ent >trv|ent >

i val ensierRtbRee R Brau bR BEiCatien Epo 16 ar Ao SRR o1 fotume
di anet ergndimghdbePWohPthe dnhllePQifass 46 PAiRdSRMBvVY 3 ﬁ{hcp!aru@lel%‘i’ie}’ﬁ'ﬁgésc The
inorganic netal salt is nore 22 suitable than a nononeric inorganic netal
salt. particle dipmgtashathare; thg cag@&ﬁtlvmstbbutwnamfémlw apd ausher, reachnd’erare

i nsol ubl |_.atng L rab r eadi

di sper si(ﬁﬁgparer?gtf%é”ﬁ% rl@i oR p%gt??l lrﬁe a?%ri?a éﬁlg{ﬁ (Q:‘gltﬁneo?&sul"%ugilg%tl

capt ur e dstfiRitivns iodvolane aad @dmfbéﬂmabl‘ﬂ60%)ag:udiﬁhiedlaa DRE ah®mB,, respectively.
There is _no partrcul ar restriction_on the kind of the che]ating agent. Any

known ehideaetifde digairermifersetha Sumuiiye HaHpIoss Chepare Mkpypker reach 84%
oxycar bgx a iC id,

i m nodi ac%l(ltk%f@egg% gﬁ‘%f%g@‘lphfets lklél i agggrﬁjdvag?%ﬁd(eg %Eﬂed‘acﬁ'g&g o Bt efidte

et hyl enehhrmnrr[egoetraacetr C aci d (EDTA) The amount of the chel ating
agent added rra 1nﬁéhe ran of 0.01 parts by mass to 5.0 parts by nass
or fromo0.1 pa ‘Bi/o E"éi“’ﬁ‘é‘gl r>t han 3.0 parts by mass, based on 100
parts by rrassmt- hORLRARERE! Bk thE téaaﬁ%%tngta?gmﬁaaﬁtent Faf et dn
anount of |ess tﬁan 0.01 parts by nasg t he ef of adding the c el ating
agent may angknben endtihdal, sedh asvewotr drg mdthel. addivet owthofl it pmtlcﬂrletlﬁprerﬁgr@gent

in an anpunt . exc edr 5.0 rts by mass y, affect.t eletrostatrc

pr oper t FE8MBfest Tﬁg a%fg %éiufﬂoa‘rrﬁ ithe c,tﬂ’afﬁgg’cﬂﬁet??g VEsTBT R city
of the t.aR@Nficalibh Ctggrgmbﬁsaﬁd baglsowtdnuaﬁg%na@nt hesh QW aime a3kibfion is
fixability or inage gloss. he chél ati ng agent may be added before,
duri ng orefafeder the process for form ng aggregat ed particles or a
subsequent prqces fotr forlmlﬁm%t coatin Jay ﬁ n adde ][(3 totfh t(r)te

chel ati ng age Ceon {ngl S HOY SHE é%%gg%;e logd s‘fontS Pg (P eBOh e

di sper sigapeéd trhalueaw dBeRdib@) ®. prdpuaé rdsﬁectﬁzb@lls@&%ic@l&l swh agenlisperjontsT taelded
at room tenperature w thout tenperature adjustnent and nmay be added.
Alternatively, before addition, the tenperature of the chel ati ng agent nmay
be adjusted to the internal tenperature of a vessel for the process for
form ng aggregated particles or a subsequent process for form ng coating

| ayers. - Process for Form ng Coating Layers - | f necessary, a



A coal escence process is carried out after the process for form ng coating
| ayers. The process for formng coating |ayers and the coal escence process
may be carried out alternately to formmultiple divided coating |ayers. 23
- Coal escence Process - The coal escence process is carried out
after die process for form ng aggregatdd particles or after the process for
f or m ng RE@Realedepalsificties paedss). heSubsepratyftae dispemiondfeaaidsingatdyaris. 1 n
t he coal escence process, the pH of a suspension inc¢luding the aggregated
parti cl e8%cdr Hewcesayr Withehp pﬁw aLpReistone 4 8¢ asyispessionypli et odng P%ng ghde of

6.5 to 8di§petr5901§ LPRe fréfé&s@%é?rg%%g)g% éQHisﬁérsin%f ﬁggrﬁx@gnlz'cg&gal?art icles.

After the aggregationis eatihg I's perfor to allow die

aggr egat ed parSubst¢gently thealigestn dheecagyr egatrads pasubjactedstonsggreptbesoe by
heating to a tenperature equal to or higher than the lting te rat ure of
the bi ndERICPRRICH Procewes fp }alww%gzaﬁé‘#%; Aggregated partiglps e@nﬁ?té@?(gﬁyo ®t he
coal esc Ffig PRt PEhbAa) R B bdALcd p3emRr Rhle@itn8d drdled NAVRIORESSES
are carried out to of)tal n desired toner parficles. The washing process is
pr ef er abhienpget topredcby soecabied mgre-hellditspersh mneathh dop exro pattickss tand eshell

ticl i ! ti . of t id, . | hl ori
et o Csdnves pRreE Pt oy Bp Elehcht Yo RAGUHERG PaRis e JR BTk P ABSRlp g ©
i on- exchangRdr M@t ®lieri®l GfietMhd laghRBatldnl biRES bvlelﬁ}i@mc&%b'sfl lBle pdfiles after

solid-liquid separation process Is not particularly limted but is carried
out by aompil¢tibl ef thedoegsprodustionasthe irksin aritwhesudrd attaghedt toothe guripees sifiihe,

o Rl R Sl PSSR SR SR O

f r eeze- doydri@odifchias)) ah@thdEdal RBenct IppdddkzBbadtiad f\@. OThy idiratddporehti @i 2ed
drying, which is preferred in terns of productijvity. After the

dryi ng phoerssss foréheatoruptione! Rhatceptinglayps menbe thsasemecasey digrepeiia; thet ed
to 1. 0% 5% or |ess. Vari ous external
addi ti verggfll g@?ﬁ?@%&kﬁﬁ@?ghﬁaye%&épéﬂg%? if needed, to the toner particles
af ter dryi ng. Hereinafter] the iirslipided] erocesses fnall bt leeplhmae in ddtait. he present

exenpl ary enbodi nent, satisfies the requirements of (1) and (2), as

descri bed abp\iimrgﬁgé‘c‘it&‘i‘eprroﬁ@_be produced by enul sification aggregation,
for exanpl e i N, ALHhAIPCRM prdcdsBord R RWeNHe BRbAGEN of the raw mhtRtihls Ak hi¥h

pi gment particles are prepared. The pignent particles and binder resin are
m xed anglustidsipethe éetmatidn of sgaiegaed partialesothe entulsifigrbdigpdrsipn o whechdths pesin ed

in water by.phase jnversi.on epulsification,or phase |nversion . .

emul i 1 CORIBHTL G BRUEE R oL L piy i I oBtirh 1 nidiysted
To the photiahfer ResesBhatPnOMEINbe pRveh irédeding ke adpeadiontdiehe esmppatoes thé or
exanpl e, a rel ease Cz?(ger]t and a resin for _shell formati onz3 and an

aggr egadiparsigyeritthe qoiering sgepk dhg disprereral frerelcaseiagentgdithe Bkdund t he gl ass
transition ten the resin to formaggregated particles. In
this process, n?ﬁge&%n&ér?%ﬁr%&%nsp&srttﬂh?rged at a high rate (for 24 exanple, 500
rpmto 1,500 frIe)resifiosargdendispersets imnghe dspensionngf tHeaasinppaticlde anay hdvet avo
puddl es for lam nar flow formation. As a result _of the _stirri t he

phot ol uwﬁ&%@waaﬁi f&%ﬁ% disaets Gf S0 Lohg tRel ﬂlmobﬁéﬁ@atq RN BRgods s
and the gregated particles also aggregate toward the |ong-axis direction,

so that "the toner can be reduced in thickness (that is, the toner satisfies
t he requi r emeif the ¥plumdaveadge partichediaggree ghthed epaptiticles s greatentide 1alnkahé ne

f tabil | i d . heat.ed.t t t | 1. hi th
the ol aBerifaanEich AN BHgeR & dror e S TOHGPT Bik PHURChIGHEE IFa. ¢ he
mel ti ngtérﬁi'fﬂge’lfoa&dﬁrs@ detERbra@bn (19 etBARINCe AT RIIAREN t Mdah®hAGIWBEAIR K 0lume

particles coal esce. This coal escence process is carried out at a | ower

t enper atveregq partickxdinpleter i60Gthin ¥ Gnge dlefiodd @boteh sharph@reedtawdnckshare not
materials resulting,fromrearrangenent er eof 0, that the alignnment of
Che’pi graptTised s RBRO SR PRESERRLPE RS IS aprERyS Hhlect B oatolE 2hof
The sti gi{dpBBidnSin MEEbaERRYCIRE FdsQIRIAB G Bltledluchla@oRin fRfrinBMld @ rdliabdRyr pm
particularly preferably 760 rpmto 870 rpm The coal escence tenperature is
preferably frdicevtmoavrsge patielr cidrgtesy qirtbe sesiibpytticlep ané e pherpatticles

To adj ust ;t Hols riion 0 1i.cl i i . .

phot of i R AL RberRP B i R BREHs i FacRthed b8 Wiffacron,pgrile
parti cl eizelddstiihirionangezdri(D-E, hanifactesd ByolI8AB4, bhyd punber, for exanple, the
phot ol um nescent toners nmay be produced by a nethod including the foll ow ng
processes. preparing a first aggregated particle dispersion by mxing a
phot ol um nescent pignent di spersion including a photolum nescent pignent
with first binder resin particle dispersion including a first binder resin
to prepare the first aggregated particle dispersion including the



The ratio (by mass) of the first binder resin to the second binder resin is
preferably from®6:94 to 30:70, nore preferably from9:91 to 24:76.

In the processes for preparing the first and second aggregated particle

di spersions, the kind of the first binder resin may be the sanme as or
different fromthat of the second binddr7 rosin. 25 A di spersion of
an additive, sAgRodSnRd2eh8AIR RSEThs tHERYisResioRifan@kdyn padierts durthagiiche
process for preparing the dispersion of first or second aggregated

parti cl e§spersions. A process for form ng coating |ayers may be carried out
after the aggr e d o] they Ce 4prQocess.
Al ternatively, E%%ﬁléhe% ofh}en%suﬁggscen% er?%l?d%o?}a%he&%lh e%engﬁgé(g%%l% ndPloiS
enbodi mesxchamyd bﬁata’( aeid cglcbHoys. PrERas iaggedisneedipamby (Heeﬁsddnakhbdla’ll@leaor in
phot ol um nescent pignent and toner. particles not including

phot ol urfoFENREERE opIENRORHHCEaHI 1] ThhRrctahexcrplpwi eérr@glmm Lhrfagtagt may
phot ol um r t including a

phot ol u%eﬁggﬁgﬁy %li%%&n%mfIﬁl%eggﬁ{haﬁrggﬁ%hgajgﬁgt hat the proportion of toner
particles not Thecsutiictagt & pbotpatticoaniysimitd, paghrerimplcs hherersfpﬁmtudboamcbmc

t ot al nunber of alé ton? particles | from ?}‘g‘pgwﬂnunber 80%b nunber .
- Ext er ri¥ffagiarfst fugl as sulfuric estef r§a]tt5hegu RECET F &SP ABD AP e Pt TACERLS;

ext er nalq,agdt tiSeta @S ad dnlitd dhigd 24 BB ARY ARmBhitdm TR, DRdasdEchit 0
treat the surface o t e toner particles. The external additive particles
may be lsudstagarsuck lae polyktrylamxagiplod, alkylphgmhiethyjrar toxédeesidusta ahnd awliyHiic a
particles, t'ta OXIde rticles,, alum na rticles erium

Par ¢ ol dicbplsc aPlsdisp it flheind.cuen frsnE sl SregtisBHEtM TR
treatedmge ;B@femr PBY hbkloBR sifrtiehin®S nR9! b 36RBMAY SwitlP AniiRS Bidfactants or

met hacryl ate or silicone particles. <Devel oper> The phot ol um
nescent caiderde sefactinés. pridsemsurfagianisl may behtsddiithentlonagr ecomhieptian of two or

si ngl e- co(grg%le%ltf devel oper without further processing. Alternatively, the
phot ol umM fieSCent  t oner of the present exenpl ary enbodi mrent nay be used as a
conponent of &pksific camnmntofd&meh@]pﬁrc shifadtdrits i@alsde dddéunphdddebvibemeseent

toner of the present exenplary enbodinment is used. in conbination with a
carri er sulfonate, sodtpy éoﬂ?yﬁos‘ﬂﬁe}%l éﬂ‘ihﬁm radlexlpanbthadeneo sutionates, nghdofsodan
carrier dlﬂﬁﬁsﬁﬁsﬁécﬁ{at&ay b%p@&?lc()fe & KPPWAhd N biGhi@r tsurfl&@ntgarlhélﬁﬁe may
be, for exa a magnetic nmetal, such as 1ron oxide, nickel or cobalt, a
magnet i callq&badeeneQM)dsmfrenm e dﬂom@gnetalk;émrmthﬁsmmouum edchdenideser atdvi ng
a resin coatin i’ r lﬁ éhe surface of the magnetic metal or the magnetic
oxi de adisEayp mr?ﬁ FaP"1%r a magnetic dispersion carrier. The carrier may
be a resin di gpepsiyefteCrREm @Rvaw S8l ddpessiti@adeied theqroRh&d bfuntiorddl siRapsed
inamtrix resin. Exanpl es of coating resins and the matrix resins
usabl e icapablgeofdwing eonveriasl lutpeam@m gEpups hbneutm%ﬁz@w t d hepelypetenigsiaferms a

Ealt zfglo%yalble aﬂ\i}e(Pu(gldYS(Pﬁ sfoerxq anelg ) Qus Iwnedﬂl?fﬁ%{!]@?h%h a Cﬁ%l'ty(yrlaﬂyc!f tﬁ% fcf)lglgt%nal EL%}JIX vinyl

chl ori dehat infylbecasine nycﬁoplﬁn@hﬁerrﬁnﬁrahfeﬂwlmeb@er yI ic acid copol yners,
straight silicone resins consisti n%]é;Of 26 _organom | oxane bonds. or m)di fi ed

product s t her db¢ furctigegrenns pirthe pplyesteygieyiad ?érm%mcy@&r%m&béw BR
resins, @ﬂgalﬁﬁt?ﬁ% alre%éidn 0 S suc as (I,chf l? u%e ok Qﬁlf&ll@%ﬁlﬁ g@ﬁgﬂ ggﬁﬂﬂgggf ve

material’'s 1 nc but hot imte tal's, suc ['ver and
copper, neardhaingbhgenks tHat tcanl mmmb(zajehe zmdc,gmupgjenchhxw lnmgamd hates, swdhuas num

bor at e, potaSS|umt|tanate t|n |de npl es of suitable
core maPSRFsSy® Jhydredd "carafliierso i udw ﬁ%@q‘?etlat?drre*l‘%‘lngs’ R &8 |?18?i‘°mtan ckel

d b
and co enm{éﬁgﬁ%lhg 0%l H&Rylad ?}Feh a8ink &hylhthfheaNdn %hﬁﬁe angki 185 e,

beads. carrier Is used Irn a maghetic brush t hod,” a maghetic
mat er i akridtisylpmafeer r erdomsnmh@y]mmae mat elimethyl-fHpeopytdnuime, av emcwg»ethpmlammlee

size of the re nmater of. the carrie energl | nge from 10

pm t o 56@%&&91%&1@ eF%]Iil%}lO qnblm:,?,g\l ]il}get&mﬁ%ﬂxl I% an%noer‘ghyletﬁano?argme 18
methyldiethanolamine, monoisopropanolamine, diisopropanolamine, triisopropanolamine and
N,N-dimethylpropanolamine. These neutralizing agents may be used either alone or as a
mixture of two or more thereof. By the addition of these neutralizing agents, the pH of the

dispersion of the polyester resin is adjusted to neutral during emulsification to prevent



Wien it is desired to coat the surface of the core material of the carrier
wth a resin, a solution of the resin, and optionally, various additives in
an appropriate solvent nay be coated on the surface of the core material to
forma coating layer. The solvent is not particularly limted and may be
suitably sel ected dependi ng on the kindgof the resin, applicability, etc.
Speci fi gg:g{;g? s include a nethod for dipping the
core rrat(:}lgrgl 4§§hﬁ&sg§§fr0?é)?&%rp {EFE%?‘Sn for formng a coating layer, a
met hod for spriyi dispersvnl wfi o ﬁmmfpmmlnsg may obxt | avgustaaly dry phasehdneusioace
of the cor terlal of tlhe carrier ageﬂ, fcﬁr S raﬁ'tggaso utllonfor

f or mi ng SWHHE 119G wapéPq WS%?%%S&M%%T% Ve PR TS R CFPY er
I's suspepdassRy vy pHadhl AivBGica! e'imﬁ:ﬁﬁ&{tfé)hdisﬁl%ch hegerTeiinethkr thafd fp@l}f@ﬁehﬂa@mf or
mxing the core material of the carrier wwth a solution for formn

coating Hhageemvmxcm emeladieatico it emrensss rremlmhnfg resie iss disyedyrd ina2 klﬁé@ah@bw
coating ne nent e L i o
(by mosTeim it ewmeblsins Do te LR ROREM s M bealf Culllib il
enbodi g0t pHaGe)! B hehithlicthe irsimraaf a@ima@isymedlumw phagd i sdivdto lﬁkQ:rﬁ e 3am100
(toner:carrier), nore Ereferabl in the ran%g from3:100 to 20:100. <imge
Form ng lmpmadlalougmlous phase fr(FnéV to} @V (se-plfedtnhasa ngeision). ge theatherigsin gan
constituytion of ,an e f.or cl vel oping unit to
whi ch tﬁjg RSest tivdh Stnkgg%eenl t]{i%oﬁ)grrn E’g{[ﬂseﬁnkeﬂs%eﬁtﬂgéedégn&l ‘gfﬁy embodi ment i s

appl i ed. Exarniﬁ&: sidfl dagdni@b@elents ukibde fé} the rpeasmgersfonrangﬁammrmtluse of
the present exe ary_ enbodi nent jncludes a photoconductor, drum 20 as an

i mge haelwhaly, & Sthanols PgonaRokh 1nnseraneh M-uandli ek, see- %Hoél “uni t
21 disp r h | egt hau, t he
pitot 0co NI br P ARe B EnRL T ARBRUSHAL e e R L
el ect r op@iancl, |2amethtyl-il fomgmol mheXalnel pmbtcgclohdimbb rketimesn 2Gh & aethe! ofivhg

unit 30 for vis he el ect | at e [

phot osohgEeometls 2By Ketrin it Bt efing. SEPGF AR O IEPrEn Siner
vi sual i zgd, taQ@&fah&ﬂ%ﬂﬁa&ndlhﬁﬁly@rh%é?cﬁﬁd?teﬂ{er hhdNAi8Rank0 ederls & G@hdidNghe3PEr
28 as a transfer-teceiving materi al a cleaning unit 25 for cleani ng
the t onerctatenethyliasgtatsn nipiepyp hettaieoiselrepdracetaienn 20yl mpeiate, isehuty aselpisgsec-

tiall th
st r aobd SRR S BRonuh agrat G R ERER T ST Eb lptosf B TRionR. 5
in whi cfauﬁetﬁyrw@dame rdidehy1nsxlaligd, ralgnahylomcmé{@ disthyt earimdatiathyl arbbhae and

devel opi ng housing 31, an opening for devel opment 32 is forned so a

0pposi télm@hi’lhéa@ﬁéﬂtéc@ﬁéué il I}H@t%’&aﬁﬂ"}h %e@@ly FnglyFel | ctrdense 08& ng
electro 0 I S P&RENY
for devgﬁ%lgﬁn%ﬁ@ eghér %?{ léh gfg@&] opl ng !I S:tsﬂelpsEgg%ﬁ?eé&%%aﬁﬁ%éﬂgg@g | opi hg
roll 33 et}@rle‘nergwya)ldemeblomymgthef eethyliege fglwlodl dtiylacitiev etapindictirdencdelycoled

bet th t oconduct or _dyum 20 .and, t he deyel 11 33 t
devel op g ABUSPREOSTONERS §er fiEB ety 5] ey el ooty she Bs) a4
IS inst %dn%ﬁpo??p%hlt GlidiRylbRe g/émein%ﬁbmylr &hér, Idthyfard %1?%8@&1!13»4 ethdd arca@te
present exe ary e

nbodi ment,” "t he char injecting ro al so acts as a
rol | foprepypakyalyeplt propylone i2lyto! tnts)nt)t‘ﬂ@t éw&eapprﬁgyhem lglyggl monopropyl ¢agrej n,

1 8BS0 BT Y 0619 2 0 BB DAL o PRLR

devel opigh@ol Olbndtitslt &th&. conbaet ak&dpleakindthdentmemosi-danahilbutahble supply
propertles of the toner and charge injecting properties. It is preferred

t hat t henathexybetanalj e@etwrngﬂ@ odimegwlfosmamidgt diansihylpecianyde.i Gnesiene ajerhobppd

di ff f 4
cont act cavbacasdiiel TS AR Pl s Bt el SubRTR S R Chr hiF c

33 wher qurgqleg@,mer 40 i s rubbed and abraded to inject char ges.

an explanation will be given regardl ng the operation of the inmage forg
appar atus of {the diffieslé s ceneepladgjerai Hicrspunt of the organig selyentaped fordhe ¢ he
i mge f t C dr a9 is
cl'ect ri ey B ERtas i b eble T Gl e G DR e s
unit r eampé@ohhﬁrteﬂedtalmératanes Hepeadingi arathe ;ﬁymnaltmep@tlex:¢ﬁﬂlea¢dlry dhahged

phot oconduct or drum 20 nd the devel op{r%nt umbt 30, vi su | iz

S
el ect r oBF RN CXPRPREY e‘inhﬁéélezt dhe areppigespivicRbyaY bemse o g tB’ﬁE’ 18{%@"‘85 t he
phot ocopguetqp tkfkf w&;ﬁpoftﬁe FQRY ?aieeetaﬁlmealﬁhé Sorltéht e atnh%eﬁlfp@ﬁﬁ@@h PO in

el ectrostati cal y transferred’to the recordi ng paper as a
transfer-receiving nedia by the transfer unit 24. The toner remai ni ng on

t he phot oconductor drum 20 is cleaned by the cleaning unit 25. Thereafter,
the toner image is fixed on the recording paper 28 by a fixing unit (not
shown) to obtain an inmage. <Process Cartridge and Toner cartridge>



exenpl ary enbodi ment is characterized in that it has a toner hol di ng nenber
to accommodat e the phot ol um nescent toner of the exenplary enbodi nent and
convey the toner while holding the toner. As illustrated in Fig. 3,
the process cartridge 200 is a conbination of a photoconductor 107, an

el ectrically charging roller 108, a devwel opnent apparatus 111, a

phot oconguGtar ¢ heaNtaARPH Aldih LldmA8 fag rEDE. SXROSHN Snddd Ndle an
openi ngr}ﬂgr antlfsfggltlwgg%xposurea 1%7 on a rrlgféﬂyimr whi ch are integrated

i nt o onesobant maggause Tirafiriet ess!scabttlitydd¢h@sin| kading schbdgelaradiamisteyord a
transfer, apparatus. 112, .a fixi apparatys 115 and a mai n body of an inmage
f or mi ng RPHLRALIS Sizh }%&%ﬂg{ﬂ%gegﬁgwg}ﬁﬁg. (not shown). In Fig. 3,
reference numes alsp3Q6hi sl GRLRR Jubih RS Siasé BGRIsYdEmimBiiRhticH to stabilize thdhe
phot oconduct or 10‘1_7), the €lectrically charging roller 108, the devel opnent
appar at u$spetsed pantécled empiavgntuthiet thick8ning e bp eaainerysf wedissap o Serpaples @fawah t he
openi ng f.or erasi exposur,e 117, i ncluded in.the b S tr

i |1 ustrdt&F5H S#’i‘%%"sﬁ%%ﬁ“&é’%ﬂ?%@ AR nlgl&l. gli%%lr%ie%l(é;t ! Creehggﬁ%%gj bdcess

cartri dggigloss, N dRIX§S@NL caXEIER] edriio8 it neeNtilos@ sotlinel pelgadriftedamdedodpnent
apparatus 111 and at |east one el enent selected fromthe group consisSting

of the medtroetbarivieteoraniarc surfactantac swghe ap | Spdumardgidagylpawerssulionte,  fpdum

cl eanin arat (¢cleaning. unjt) 1 [ e d
the- operT M CrBr VPSR Bt Pl oad ML AREGARS L i SXRRTHE BurkdRl
concer nigugh astiangtantiaé tacetd@e stearylamine Tdretatoned loayinnddelansnatitmcéigoride;
detachably to the i page form ng apparatus angq_at | east ac%ommdat es, a toner

that is asupglaried tustaciiatsgelsry anme; nQude:| PG hEUTRRGES f HFR ngS
appar at i ) | ary
it e e At e I SR LR S o
not | i miangidess carldoigrgmid lvempomets, issclaasotriveltatne coliosphiabee alomanng drydraxddge. A

devel oper, may be accqommodated in t toner cartridge dependi ng on.the
nechani s‘ﬂc_&}’fn){tsﬂ atFn&f’g%{“F’o?_ ?ﬂj’tea_ﬁ‘b(gggi“ﬂg.carbona%e‘ & ﬁg%eésaflggr mEhge usefl
appar at ysihid Aibsd bAIESHBnfid of2wSoCRABRL fhiekbed BuCHispdigint eayHReddde@id bh dge
(not shown) is attached detachably. The devel ocgment unit 30 is connected to

t he t onemaviat of ). Qgesrts hy ouash ta20 oads by upsk.ybagtpen (G parhBnmass Thidetbipdsr
cartri d?e.can be exchanged with a new one when the devel oper acconmodat ed
in the t6W&r cartridge is substantially used up. The present

exenpl ary enbathermilsifiédtionhenpepiued Bech phaserdtversitat enblsifichtion mbeberqealtto t he
fol |l owi ng exanpl es and. conparative_exanpl es. However, thesei exag%ées are
not i nt endeuerithan heibpilingdemperaiig obthe ppeanis, Sl 4T mexbe eanaltA LT Blghrpihar

unl ess Q&@i@miﬁ% fe gkloca?}rg?%r dg}ziss " Rafshton %}H%é'r%fec%@t AQEBinddf GeflY, MBBSthe 29

Exanpl e ynt hesi resi n> Bisphenol A ethylene oxide 2 nole

adduct : edifsifaation tdaifeydtere igllywet (th88 thar tsltinge tenaiswatosey tor t glasst dransition
(catalyst): 0.037_.part.s ... .Atw-neck flask i.s heated . and dried. The
above cé??%i%‘?’i%l?'}fesf)%ﬁ’@ }Bﬂferi THSIEnE 1§ Idﬁ‘guléﬁ‘_ﬁl agj_uﬁti @Fo_ AHEs°© gq ﬁflpg’ci’ﬁtécé%g'i nt o
the fl aglfeanh@eNMtXt UeGrdbse RLAhSEiWiIthd dihérsionne MBirken PRI 0 ianGmpBratuier t
at nosphere, foI’IQWed by copol ycondensation at 160C for 7 hours. Thereafter,
t he reacyiadromirtigire than thedodthg snpeot@eiithe oxdasisl splyeat i pridpseh aPpFaEs ur e

to 10 Torr, andSiP mai ntai ned for 4 hours. The pressure is returned to
nor mal  PPEEIFSEYTo the reaction mixture is added 9 parts of anhydrous

trimellitic aqihd. cohftft RF QRS Wsth ipsrtidleadinathk YdispRedieedf tige 1dinl paptialedl may be
mai nt ai ned at 220C for 1 hour, yielding a binder resin. <Preparation of
Di sper sitpmcadly fisiSho Prmase fe§6% by mass or from 10% by mass to 40% by mass. Outside

this range, the particle size distribution of the resin particles may be broad, resulting in
worsening of characteristics.

- Dispersion of Coloring Agent —

The dispersion of the coloring agent may be adjusted by a general dispersion method,
for example, by using a rotary shear type homogenizer, or a ball mill, a sand mill or a
Dynomill having media. However, no limitation is imposed on the dispersion method. If

needed, an aqueous dispersion of the coloring agent may be prepared using a surfactant, or a



Binder resin : 160 parts Ethyl acetate : 233 parts Aqueous sol ution of
sodi um hydroxide (0.3N): 0.1 parts The above conponents are put

separ abl

e 1,000 M flask, heated to 70C, and stirred using a three-one

not or (manufactured by Shinto Scientific Co., Ltd.) to prepare a resin

m xt ur e.

The resin mxture is further spirred. 373 parts of ion-exchang

vat er i sgglomby ,09%99016&% BSert 6810 dFbXlit!sElvihit Rayp b rﬂr&;ﬂ@e@ﬁ'ﬁné 3 AYRIQ6t

to phase i1'nversion emnul si

di sper si
Di spersi

IcCatlon to renove the sqlvents, yreldaing a
Iavhoff thdheurfastinh apdithtel dibpessaps vied doc thet dispersi@0odpy beRf dipasamd bind of

n .of Rel ease ent .> _Carnayba.wax (RC- 160, TOA Kasei Co., Ltd
50 partstg‘AmSB‘FW?flth??f’%@?ea ed (ISR éﬁ%n@fﬁg@hi Kogyo Seiyaku Co., Ltd
1.0 part | on-wKehaRAsRsE6T 1RAQwPBAfeSals is prepared NBe ARPYRIHOSIRBE BloSing
m xed and heated to 95C. The m xture is dispersed using a honogeni zer

( manuf actgentedaphe wikRAviTURRANSTESDONS [k theGyher nartéclgs ahat ang timerariesy kil added sed

using a

Van rin. hi ,h-d?\r/i%g u&%ogsprmgeni zer (manufactured by Gorin

on:-
Co_rrpany)tofaBang)é ‘Pﬂt%ﬁ%e 9 pr Bare a dispersion (solid content: 20% i
whi ch the rel eagecagantof RRE cblkiag dpani Mothe dgjewitn ay eiagelofag apeltemsy be of
0.23 pm are dispersed. <Preparation of %%ger sion of Col oring Agent>

Al uni nuriypicgeipny 24 PIEnassIAOWEe By tisha

iYemnasg R 407% bpmnasay 1 Qutsiggithip

T on- oxchaNged B g sap il SR ol kA et ol be bradPRekfing ip

a paste
m xt ure

vodrsérigy of dhaiantemspdsgment , the ot her conponents are m xed. The
is dispersed for hour using a CAVI TRON honogeni zer (CR1010,

1
manuf act ur ed byPIEREESPT ef Reledieredapt & Engineering Co., Ltd.) to prepare a

di spersion (sahj.d i§;]5{>,2§i tor h@%b1datk

(al um num pi gnent

i spersed. <Pr éﬁr(}ts }%ﬁpa@#@%ﬁ%%{?eﬂﬁ%?ﬁgﬁ%&%&
together with an ionic surfactant, in water, heating the dispersion to a temperature equal to or
higher than the melting temperature of the release agent, and applying a high shear force to the
hot dispersion using a homogenizer or a pressure -discharge type disperser. As a result, the
volume average particle diameter of the releasing agent particles is adjusted to 1 pym or
smaller. A dispersion medium of the dispersion of the release agent may be of the same kind
as the dispersion medium used in the binder resin.

Known emulsion-dispersion apparatuses may be used to mix the binder resin, the
coloring agent, etc. in the dispersion medium, and examples thereof include continuous
emulsification-dispersion apparatuses, such as Homomixer (manufactured by Tokushu Kika
Kogyo Co., Ltd.), Slasher (manufactured by Mitsui Mining Co., Ltd.), Cavitron (manufactured
by Eurotec, Ltd.), Micro-fluidizer (manufactured by Mizuho Industrial Co., Ltd.), Manton-
Gorin Homogenizer (manufactured by Gorin Company), Nanomizer (manufactured by
Nanomizer Co., Ltd.) and Static Mixer (manufactured by Noritake Company).

One or more components selected from release agents, internal additives, charge
controlling agents and organic powders, which are already described, may be previously
dispersed in the dispersion of the binder resin according to the intended purpose.

A dispersion of a component other than the binder resin, the coloring agent and the
release agent may be adjusted. In this case, the volume average particle diameter of particles
dispersed in the dispersion may be typically not larger than 1 pm or from 0.01 pm to 0.5 pm.
In a case where the volume average particle diameter is larger than 1 pm, the particle diameter
distribution of the final toner may be broad or free particles may be formed, tending to cause

deterioration of performance or reliability. Meanwhile, in a case where the volume average
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Di spersion of resin particles (first binder resin particle dispersion):
212.5 parts Dispersion of release agent: 25 parts Dispersion of coloring
agent: 100 parts Nonionic surfactant (I GEPAL CA897): 1.40 parts

The above conponents are put in a 2 L cylindrical stainless steel container
and m xed for 10 m nutes while applying@gla shear force thereto using a
hormogeni ggficlé lahfRfer THRRAN the QangdarEhat ibtvedthdyabb¥Adfadbackstade hotadncdur@@ed r pm
To the mxture is slowy added dropwi se 1.75 parts of a 10% aqueous nitric
aci d solanditbe conpesifigralogatization ehthsrtpers nasticdes isglgesasdito snargeprd diypsion
resul ting.,m 1§ di rsed,. ] o] ] - usi.pg the

honogeni 1geﬂrle éb&ré)%ﬁt o] gesr %)6%18@8 § SI? lelfg%g]él %al)éggré E)neé < ?Ogrr?g}é %?@éﬂ%ﬁgﬁg regat ed
particles (prodessst v FormparAfigegtddiMasticlaggr egat ed particl e di spersion).
Then, a second aggregat ed Farticle di spersion is prep?red by. usi ng 250
parts of di spehdioprogessiasfomme ageesgsted REldry(BPRERS 19e¥EpiTingra figipesion

di sper si i rsd..on: of 01, ; -1 44 :

noni oni 0&2%1? £ g rteg%tE 4 ?ﬁ%b&ks@‘ggg%g&& of me%gg%gaglgresnlts %&?ﬂlﬁ(ﬁeﬁ)}a ?g%%gstﬁ%)n of
t he fir sdispeomipregithe degda particles,sopaindaliyhegeihspeithithadspersibe of deantbragoeegat ed
parti cl eE rem xeg. Then, the m urgwof .the dispersion of the first

aggr egat'B8Ii5AFEIOR (04 sheistrathagent Y)eipg PBIST disPEIsionSe cOR ASHGE G 288 IHAIHICE| es
is tran ~ ' ' At ' i r r
and o e e B e o} e ISy

f or mat i dn thearwde whetvaht esdiropariclommt Iceystdlaearesinipatticdesi suchrag crystallineqrolyehte8 10

t te. f th t ticl 54C f
¥ onot i HE B Horetind Predbrneia arherehGEoirEnaira bharchrapahm
adj ust ednd MeRinRlbrhperkfies ARYBInHEARIR 1@ fdrh abgheddfddpartall; 3 N nitric acid or

a 1 N aqueous sol ution of sodium hydroxide. The di s&ersi_qn of the raw
materials is riedemiated of thetazgraspied andielesboelfecredipiths additien alajy aagaeeetion

particles_are.f V. rage i i 4.0, as
e gt R LRoE i YR APLRRL boS) Bl B )
Coul t er ofahe disbéksjon of the raw Subsielquritdit.y, ABSiS tipdd, ttherofis kheedits pakibitahe of

the resin particles is further added to _the. dispersiaon olf1 the raw material s
to attaddrtichs framirapidagercgpiden By heatngpi d@ethis @ the BHddhe dispereion 8gy by

t he aggr I- C . ) 1 4 - Af . e
aggr egataggf%g(ra%l ?gé g{s&lg ?lgﬁtfgﬁmgatrg%é&gﬁglg{rﬁ% %ggﬁfa%g%%@%g YsﬁérgﬁﬁnsgﬁltngtegGC,
t hei r simay tereddshtpbe drspens@asur ed usi ng an optical mcroscope and a

Mul ti si I Th ft th His i dito 8 d then th
emperat ur e | PGPSR TS 07 B0 B, PTose MR TRoaral Pt ol es to

coal esce (progq@ssgfebattdPd RECHRE)for thHeHreéQas RSGREE6nRtiok Bﬁa@@@%e@‘&ﬁb;ﬁﬁcles
particles is observed using an optical m croscope. The pHis Towred to 6.0

whi | e mas pregerabiln g suiectans hpeing ampotariy oiosBeto ietetarity pbthe sunfarsant gaad asghe s

o opedLoLURYES B GARLIAS B kel Ce s SISl D, AR o

vacuum diieydispei Qoo Dt Gew andt@idy. NAphiiguar,vomuiabc@vsied epapisularl (gefirgd aof
12.2 gm 100 parts by nass of the toner, 1.5 parts of hydrophobic

silica (Rysulacknbbesusetiosrmowy. of the suyfagiant used ¢arbe Erdupsfrdlistbesults in

titani un ' %,{\;ROSI L Co., Ltd.) are m xed and bl ended usi ng
a sanpl ér%%%:vgﬁg'g%?gﬁ%rgg“grpﬂg oF 30 seconds. Then, the m xture is sieved

usi ng a vi br alfimgesasy en héditingcapable pé fivrngng h zempiex4h apimilar bone pathes metal
phot ol um nescent toner 1 <I\/basur.erren£ "The ratio A/B", "the ratio

. > ..
of the AYEPAYRS Wl minsheltiogreed ivswirblers thodlhitiBarticles to the average
equi val ent ci L r: I ' ealta r r & ! t icles
whose | ong- angérngbe???%Cﬁ 1%1 é}lg%n}g%élﬁé? %ﬁars‘ehﬁudt%ﬁg&?lagﬁgg’%gg ?Sg%)ﬂ%{gﬁfﬁlgﬂ{ de
rel ati vealtimnt higratep hgrivmi chlatidee ataigoesiwoh chhveider ziss chlcide,caluminuith ehlbodeand

particles with r ect to the tatal nunber of the pignment particl en
Phe. cr oSttt UiiGT oiobGHGs hepereaiiEsarial sisesyduth AoRBTIHEBue
directi gelyﬁllﬁlﬁﬁ&hﬂ%{yaﬁfx,ider Sl LS QIR RHPIOF thelle aRPRRktda08 aRE pBlyaiENt S
within the range of 30")", and "the proportion of toner particles not

i ncl udi therenf preopastiatanie swiabte. piAghigher walereyrod dlreinporgapictrhetal sattal.e. neirdyelenof
all toner re measured.b

particles h - d i bed hods. ..Th
results awg%%%\tgg\m(ﬁ?%eﬁa% [TEOnpY %ﬁ%ﬁ, &ﬁ’é):r? gﬂﬁ%’?g%’ap Sfagn; hgﬁamgref)arﬁgl% diammicter

distribution. In the case of the same valency, a polymeric inorganic metal salt is more



Ferrite particles (volune average particle size: 35 pn): 100 parts

Tol uene: 14 parts Per fl uorooctyl et hyl nethacryl at e- net hyl

met hacryl ate copol ynmer (critical surface tension is 24 dyn/cm
copolynerization ratio is 2:8, weight average nol ecul ar weight is 77,000):
1.6 parts Carbon black (Product Nane: 2¢XC-72, Cabot Corporation, volunme

resi st ang@apatens &%M@iho%agig gt Crossl i nked nel am ne resin particles
(average particle size is 0.3 um using no 32 toluene): 0.3 parts

First, a dil utlesdelatingagoft ndyebecamibisn splublslonen Ahwatepingelnbleichelatingdgand t he

perfl uor.ooctyl ethyl methacryl ate-nethyl .nethacryl ate copglymer. The m xture
e i opds SEHIEN Peaie A5 R Rrag ThsbbisiE bt P oL BBl R mapgldis Thd
conponentain@%afRientif@aptard d inetaPRintdeb@eddrdn tieseffd if @ie tdfkrm nut es usi ng
a stirrer to prepare a second dispersion. The second di spersion is_ conbi ned

with the firstTheresjserspaticulsr pesgisdion ep 8! kingl of thochelaing agenf.ayapy known
formatiop.;.F h utjan r | y. r I nd_t he ripte
par 1 ol QuelsFE deedied Uobical iR e @ RELbE AL BAAN Wl IE b B0 50
m nut es.tarfdi® heallueinee iasidpadd ighlcbyicr suid)vesinodiaestic r &id ¢HolA presHotiacdie dcd m a
resin coating |layer, conpleting the production of a carrier. <Production of
Devel opdN ), and eilaylgngdiamnigetetrpacets paid 88DTAher 1 and 414 parts of the

carrier are pl i P hr: f i
mxture s s) docaroyyt e ool o BBl He i the hedi I DR nlE 1o
Tr ansf ersabpdntstbyy mass or frobh@. It patsdfyanadsitd ildsy thedh X 0 partobyemasss basedloudi08ghatisi ng

a nodified machi pe of DocuCentrelll C7600 (nman ctured by Fuji Xerox Co.,
Ltd.). THTASA fthe AITKBE Fivife Héth&e@ﬁ@ﬂe& agel(taéaé Bed Harby o 1958 thgrhpT | s

transf ery,gd by thakdate L& BIR4IAS th‘éfchEllaﬁn% Qe nf2y ndt BhetinGRIdUAIOhwhAB RO
internedi ate transfer menber and on a sheet of "paper (non-fixed) can be

measur ecddifios fuht abelatiegrpgerdtioran ahountf ¢xceergng 810 parss bytmass m@0affect the

For transferabilit val pation, after patches.of, 5 cmx 5.cmare.dr on
1,000 SRESHOIREC rbgTsgpt fephendd squees 2 gy chiied Jthe iscossisaiy g
wei ght  @éndr hehit®Bpar@n IRAGH{ISREbn ee IBRPEMpEBNARASMIBE c2RGagdEof! | mary
transfer efficiency and secondary transfer efficiency of the toner are

cal cul at ed by Thaehelgiingaeeny ragjuhe iagfed befaem daripgaiosnfist thenprogesspiar formringst er

P h ‘ t o 200
core” SHEIG L ISRECPDURLIGISHRLES 8 LG lle ' eRSTadidigt
t r ansf echdbfing hgatyit 3s (o ngédssaf td cd@rst oie teniperanedi eft thetdigpesdi@r of the raw

renter) AELGR ol oner, on GROLOSOnuElord. i SeenT R NI

i nt er megi Al Rachf AR sEheTRAR Sty bbrR0sd.er ARdhhdwely: beRE BRiNod, HRN@IBErature of

efficiency) x (secondary transfer efficiency) X 100 Phot ol um nescent

Pr oper t the chelating agent may be adjusted to the internal temperature of a vessel for the process for
forming aggregated particles or a subsequent process for forming coating layers.

- Process for Forming Coating Layers —

If necessary, a process for forming coating layers may be carried out after the process
for forming aggregated particles. In the process for forming coating layers, resin particles are
attached to the surfaces of aggregated particles formed after the process for forming
aggregated particles to form coating layers. As a result, a core-shell structured toner can be
obtained.

The coating layers are usually formed by further adding a dispersion of resin particles
to the dispersion of the raw materials in which aggregated particles (core particles) are formed
in the process for forming aggregated particles.

A coalescence process is carried out after the process for forming coating layers.

The process for forming coating layers and the coalescence process may be carried

out alternately to form multiple divided coating layers.



A solid image is fornmed by the follow ng nethod. After the devel oper as a
sanple is filled in a devel opi ng vessel of DocuCentre-1I1l 33 C7600

(manuf actured by Fuji Xerox Co., Ltd), a solid image with a toner | oading
anount of 4.5 g/cnR is formed on a recordi ng paper (OK Topcoat + paper, Qi
Paper Co., Ltd.) at a fixing tenperaturng of 190C and a fixing pressure of
4.0 kg/cn.  _(CoalescerRkipdodeg@ges, each of which has a printing area of 10%
are formed on 10,000 sheets of recording paper at 32C and 80% RH. The
glitter of thelhsotdatesicenegeproress ay adarsdeautbyiteri baaproenss epy detung vageeated

l'i ghti . | . lighti f | b [ .
5600- 4. 3009 b B BEts fY HEPH G B SEP PR TR hrob sy formine

char act ejoaifig bye®f GOl dd@lckédnt® procSBCthe PH 3f a Vispeadion HPRAIASOB a@fregabor s” .
For glitter evaluation, feel of particles (photol um nescent effect? and
opti cal Refticdes formed pkey e nraviee BIOCREEHY i qsﬁuwi 9 O rAreeatigh-2 Yo drietaopeRr ved
and scor n t i - ;teria. 2 or higher is a level for
practicgﬁgﬁggéggﬁ%MFEsuP%géggéhgﬁ%ﬁ%h%h Table 1. - Evaluation Criteria - 5:
Harmony of f eelfi@f thpasdgr€dacion anct@ped,c Atatidff BCpertamebiser va the aggebatod

particles and optical effect are slightly observed. 3: Average feel is
obser vedPartilesHpaeaipeste el Thes agmegatadopartiles paay) coplespe by haadag 4ha teppragire

ef f ect I agple 2, a toner is
produceghﬁﬁqgﬁgﬁggﬁgﬁﬁgﬁﬁggéggg?ﬁﬁﬁﬁgﬁ%Pgﬂffﬂgg%ept'that t he amounts of the
di sper si ons of- Washatg, Bmgingglétond bi nder resin particles according to the

production of photol um nescent toper as described.in le 1, are changed
Do 241, 6 part SAAGOP IR, Dl e, CRlracars argEeorHER i ST GHBH | SPugAIL AL | n
the SaMTRI AR MRbcediRs e B2 Gt Yo obPEh HESKUUSHAT SarBeNWN THE WARIR drobesanpl e 3
In Exanple 3, a toner is produced in the same manner as in Exanple 1,

except trneferablyepeafooedsbiofenndnanglitlep dispéromy adfacliadr en the tonse porigldsi usiher an esi n

P L SRS A % PR RN kT GR35, e
PSR Bl R AN, YA AT s 5
' The solid-liquid separation process is not particularly limited but is carried out by a suitable
process, such as filtration under suction or pressure, which is preferred in terms of
productivity. The drying process is not particularly limited but is carried out by a suitable
process, such as freeze-drying, flash jet drying, fluidized drying or vibration fluidized drying,
which is preferred in terms of productivity.

After the drying process, the amount of water in the toner particles may be adjusted to
1.0% by mass or less or 0.5% by mass or less.

Various external additives described above may be added, if needed, to the toner
particles after drying.

It is preferred that the toner of the present exemplary embodiment satisfies the
requirements of (1) and (2), as described above. The toner may be produced by
emulsification aggregation, for example in accordance with the following method.

Initially, pigment particles are prepared. The pigment particles and binder resin are
mixed and dispersed and dissolved in a solvent. The solution is dispersed in water by phase
inversion emulsification or phase inversion emulsification to produce photoluminescent
pigment coated with the resin. To the photoluminescent pigment particles are added other
components (for example, a release agent and a resin for shell formation) and an aggregation
agent. The mixture is heated with stirring to around the glass transition temperature (Tg) of

the resin to form aggregated particles. In this process, the mixture is stirred at a high rate (for



In Exanple 4, a toner is produced in the same manner as in Exanple 1,
except that the stirring rotation in the process to pronote growmh of the
aggregated particles described in Exanple | (process for pronoting
aggregation) is changed from810 rpmto 520 rpm and the tenperature of the
process to coal esce the aggregate partbgles (process for coalescing) is 34
changed 6% 0 i j ~ er
e i BAREPs” FORRE 0D B, KRR, (AN HAETR iR R RATRR]
Exanpl e fnddizs f@raninias flpwdomeeoni nAsheesidng thastimeng,dke ptéxemypdseent pigaent pt

that the stirring rotation in e process to pronote growth of the

aggr egatfébtl“;.lﬁ_r e Sy edls O’Eaﬁ]@?érﬁﬂﬁ’éﬁ{ HW leng pxiseang %:gragggeggteg&awbql@nq}fq Agsreeate

aggr egath QY ths 1dnanRgedrdotiem bl Ba B dner 640bd RN thidRndse (ML 8 ME eoref t he
process to coal esCe the aggregate particles (process for coalescing) is
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binder resin; promoting aggregation by mixing the first aggregated particle dispersion with the

second aggregated particle dispersion such that the ratio (by mass) of the first binder resin to

the second binder resin is in a range from 3:97 to 49:51 to further promote aggregation of the

first aggregated particles and the second aggregated particles, and coalescing: the first

aggregated particles and the second aggregated particles by heating the mixed dispersion to

allow the first aggregated particles and the second aggregated particles to coalesce.

The ratio (by mass) of the first binder resin to the second binder resin is preferably
from 6:94 to 30:70, more preferably from 9:91 to 24:76.
In the processes for preparing the first and second aggregated particle dispersions, the

kind of the first binder resin may be the same as or different from that of the second binder

resin.
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having a resin coating layer on the surface of the magnetic metal or the magnetic oxide as a
core material, or a magnetic dispersion carrier. The carrier may be a resin dispersion carrier
in which a conductive material is dispersed in a matrix resin.

Examples of coating resins and the matrix resins usable in the carrier include, but are
not limited to, polyethylene, polypropylene, polystyrene, polyvinyl acetate, polyvinyl alcohol,
polyvinyl butyral, polyvinyl chloride, polyvinyl ether, polyvinyl ketone, vinyl chloride-vinyl

acetate copolymers, styrene-acrylic acid copolymers, straight silicone resins consisting of
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embodiment is applied.

As illustrated in Fig. 2, the image forming apparatus of the present exemplary
embodiment includes a photoconductor drum 20 as an image holding member rotating in a
predetermined direction, a charging unit 21 disposed around the photoconductor drum 20 to
electrically charge the photoconductor drum 20, a unit (e.g., an exposure unit 22) for forming
an electrostatic latent image Z on the photoconductor drum 20, a developing unit 30 for

visualizing the electrostatic latent image Z formed on the photoconductor drum 20, a transfer
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housing 31, a charge injecting roll (an injection electrode) 34 is installed opposite to the
developing roll 33. Particularly, in the present exemplary embodiment, the charge injecting
roll 34 also acts as a roll for supplying the toner 40 to the developing roll 33.

Herein, the charge injecting roll 34 may be rotated in an arbitrarily selected direction,
but is preferably rotated in the same direction as that of the developing roll 33 at the contact
area taking into consideration the supply properties of the toner and charge injecting
properties. It is preferred that the charge injecting roll 34 is rotated with a peripheral velocity
difference of 1.5 times or greater to allow the toner 40 to enter the contact area between the
charge injecting roll 34 and the developing roll 33 where the toner 40 is rubbed and abraded to
inject charges.

Now, an explanation will be given regarding the operation of the image forming
apparatus of the present exemplary embodiment.

At the start of the image forming process, first, the surface of the photoconductor
drum 20 is electrically charged by the electrically charging unit 21, the exposure unit records
the electrostatic latent image Z on the electrically charged photoconductor drum 20, and the
development unit 30 visualizes the electrostatic latent image Z as a toner image. Then, the
toner image on the photoconductor drum 20 is conveyed to a site to be transferred and is
electrostatically transferred to the recording paper 28 as a transfer-receiving media by the
transfer unit 24. The toner remaining on the photoconductor drum 20 is cleaned by the
cleaning unit 25. Thereafter, the toner image is fixed on the recording paper 28 by a fixing
unit (not shown) to obtain an image.

<Process Cartridge and Toner cartridge>

Fig. 3 is a schematic view illustrating the constitution of an example of a process

cartridge of the present exemplary embodiment. The process cartridge of the present
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exemplary embodiment is characterized in that it has a toner holding member to accommodate

the photoluminescent toner of the exemplary embodiment and convey the toner while holding
the toner.

As illustrated in Fig. 3, the process cartridge 200 is a combination of a
photoconductor 107, an electrically charging roller 108, a development apparatus 111, a
photoconductor cleaning apparatus 113, an opening for exposure 118 and an opening for
antistatic exposure 117 on a rail 116, which are integrated into one cartridge. The process
cartridge 200 is attached detachably to a transfer apparatus 112, a fixing apparatus 115 and a
main body of an image forming apparatus including other elements (not shown).

In Fig. 3, reference numeral 300 indicates a transfer-receiving material.

The photoconductor 107, the electrically charging roller 108, the development
apparatus 111, the cleaning unit 113, the opening for exposure 118 and the opening for erasing
exposure 117 included in the process cartridge 200 illustrated in Fig. 3 may be selectively
combined. For example, the process cartridge of the present exemplary embodiment may
include the development apparatus 111 and at least one element selected from the group
consisting of the photoconductor 107, the electrically charging roller 108, the cleaning
apparatus (cleaning unit) 113, the opening for exposure 118 and the opening for erasing
exposure 117.

Next, an explanation will be given concerning a toner cartridge.

The toner cartridge is attached detachably to the image forming apparatus and at least
accommodates a toner that is supplied to the developing unit installed in the image forming
apparatus. The toner is the photoluminescent toner of the present exemplary embodiment
explained already. The construction of the toner cartridge is not limited so long as the toner
is accommodated in the toner cartridge. A developer may be accommodated in the toner
cartridge depending on the mechanism of the image forming apparatus.

The image forming apparatus illustrated in Fig. 2 is constructed such that a toner
cartridge (not shown) is attached detachably. The development unit 30 is connected to the
toner cartridges through a toner supply pipe (not shown). The toner cartridge can be
exchanged with a new one when the developer accommodated in the toner cartridge is
substantially used up.

The present exemplary embodiment will be explained in more detail with reference to
the following examples and comparative examples. However, these examples are not
intended to limit the present exemplary embodiment. In the examples, unless otherwise

indicated, all “parts” and “percentages” are by mass.
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Example 1

<Synthesis of binder resin>

- Bisphenol A ethylene oxide 2 mole adduct: 216 parts

- Ethylene glycol: 38 parts

- Tetrabutoxytitanate (catalyst): 0.037 parts

A two-neck flask is heated and dried. The above components are put in the flask
and a nitrogen gas is introduced into the flask. The mixture is heated with stirring while
maintaining an inert atmosphere, followed by copolycondensation at 160°C for 7 hours.
Thereafter, the reaction mixture is heated to 220 °C while slowly reducing the pressure to 10
Torr and is maintained for 4 hours. The pressure is returned to normal pressure. To the
reaction mixture is added 9 parts of anhydrous trimellitic acid. The pressure is gradually
reduced to 10 Torr and maintained at 220°C for 1 hour, yielding a binder resin.

<Preparation of Dispersion of Resin Particles>

- Binder resin : 160 parts

- Ethyl acetate : 233 parts

- Aqueous solution of sodium hydroxide (0.3N): 0.1 parts

The above components are put in a separable 1,000 ml flask, heated to 70°C, and
stirred using a three-one motor (manufactured by Shinto Scientific Co., Ltd.) to prepare a resin
mixture. The resin mixture is further stirred. 373 parts of ion-exchanged water is slowly
added to the resin mixture with stirring and is subjected to phase inversion emulsification to
remove the solvents, yielding a dispersion of the resin particles (solid content: 30%).

<Preparation of Dispersion of Release Agent >

- Carnauba wax (RC-160, TOA Kasei Co., Ltd.): 50 parts

- Anionic surfactant (Neogen RK, Dai-ichi Kogyo Seiyaku Co., Ltd.): 1.0 part

- Ion-exchanged water: 200 parts

The above components are mixed and heated to 95°C. The mixture is dispersed
using a homogenizer (manufactured by ULTRA-TURRAX T50, IKA Co., Ltd.) and is further
dispersed using a Manton-Gorin high-pressure homogenizer (manufactured by Gorin
Company) for 360 minutes to prepare a dispersion (solid content: 20%) in which the release
agent particles having a volume average particle size of 0.23 pm are dispersed.

<Preparation of Dispersion of Coloring Agent>

- Aluminum pigment (2173EA, Showa Aluminum Powder K.K.): 100 parts

» Anionic surfactant (Neogen RK, Dai-ichi Kogyo Seiyaku Co., Ltd.): 1.5 parts

- Ion-exchanged water: 900 parts
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After a solvent is removed from a paste of the aluminum pigment, the other

components are mixed. The mixture is dispersed for 1 hour using a CAVITRON
homogenizer (CR1010, manufactured by Pacific Machinery & Engineering Co., Ltd.) to
prepare a dispersion (solid content: 10%) in which the photoluminescent pigment (aluminum
pigment) is dispersed.

<Production of Photoluminescent Toner 1>

- Dispersion of resin particles (first binder resin particle dispersion): 212.5 parts

- Dispersion of release agent: 25 parts

- Dispersion of coloring agent: 100 parts

- Nonionic surfactant (IGEPAL CA897): 1.40 parts

The above components are put in a 2 L cylindrical stainless steel container and mixed
for 10 minutes while applying a shear force thereto using a homogenizer (ULTRA-TURRAX
T50, manufactured by IKA Co., Ltd.) at 4,000 rpm.

To the mixture is slowly added dropwise 1.75 parts of a 10% aqueous nitric acid
solution of polyaluminum chloride as an aggregation argent. The resulting mixture is
dispersed and mixed for 15 minutes using the homogenizer at 5,000 rpm to prepare a
dispersion of first aggregated particles (process for preparing a first aggregated particle
dispersion).

Then, a second aggregated particle dispersion is prepared by using 250 parts of
dispersion of resin particles (second binder resin particle dispersion), 25 parts of dispersion of
release agent, and 1.40 parts of nonionic surfactant (IGEPAL CA897).

Subsequently, the dispersion of the first aggregated particles and the dispersion of the
second aggregated particles are mixed. Then, the mixture of the dispersion of the first
aggregated particles and the dispersion of the second aggregated particles is transferred to a
polymerization autoclave equipped with a thermometer and an agitator using a stirring blade
with two puddles for laminar flow formation, and is heated on a mantle heater with stirring
rotation of 810 rpm to promote growth of the aggregated particles at 54°C (process for
promoting aggregation). Further, the dispersion of the raw materials is adjusted to a pH in
the range from 2.2 to 3.5 using a 0.3 N nitric acid or a 1 N aqueous solution of sodium
hydroxide. The dispersion of the raw materials is maintained in the pH range about 2 hours.
The aggregated particles are found to have a volume average particle size of 10.4 um, as
measured using Multisizer II (opening diameter: 50 um, manufactured by Coulter Co., Ltd.).

Subsequently, 33.3 parts of the dispersion of the resin particles is further added to the

dispersion of the raw materials to attach the resin particles of the binder resin to the surfaces of



92% Example 7 25 38 79 0.110 3 90% Exanple 8 25 43 82 0.093 4 93% Exanple 9
25

31
the aggregated particles (process for forming coating layers). After the aggregated particles

are allowed to be orderly arranged by heating to 56°C, their size and shape are measured using
an optical microscope and a Multisizer 1L

Thereafter, the pH is increased to 8.0 and then the temperature is increased to 67.5°C,
to allow the aggregated particles to coalesce (process for coalescing). The coalescence of the
aggregated particles is observed using an optical microscope. The pH is lowered to 6.0 while
maintaining the temperature at 67.5°C. After 1 hour, the heating is stopped, followed by
cooling at a rate of 1.0°C/minute. Then, the aggregated particles are sieved with a 40 um
mesh, washed repeatedly, and dried in a vacuum dryer to produce a toner having a volume
average particle size of 12.2 ym.

100 parts by mass of the toner, 1.5 parts of hydrophobic silica (RY50, NIPPON
AEROSIL Co., Ltd.) and 1.0 part of hydrophobic titanium oxide (T805, NIPPON AEROSIL
Co., Ltd.) are mixed and blended using a sample mill at 10,000 rpm for 30 seconds. Then,
the mixture is sieved using a vibrating sieve having an opening size of 45 pum to prepare a
photoluminescent toner 1.

<Measurement>

“The ratio A/B”, “the ratio of the average maximum thickness C of the toner particles
to the average equivalent circle diameter D thereof”, “the proportion of pigment particles
whose long-axis direction forms an angle in the range of -30° to +30° relative to the long-axis
direction of the cross section of the toner particles with respect to the total number of the
pigment particles when the cross section of the toner particles is observed in the thickness
direction (hereinafter, referred to as simply “the proportion of pigments within the range of +
30°7)”, and “the proportion of toner particles not including a photoluminescent pigment with
respect to the total number of all toner particles” are measured by the above-described
methods. The results are shown in Table 1.

<Production of Carrier >

- Ferrite particles (volume average particle size: 35 um): 100 parts

- Toluene: 14 parts

- Perfluorooctylethyl methacrylate-methyl methacrylate copolymer (critical surface
tension is 24 dyn/cm, copolymerization ratio is 2:8, weight average molecular weight is
77,000): 1.6 parts

- Carbon black (Product Name: VXC-72, Cabot Corporation, volume resistance rate <
100 Qcm): 0.12 parts

- Crosslinked melamine resin particles (average particle size is 0.3 pum, using no
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toluene): 0.3 parts

First, a dilute solution of the carbon black in the toluene is added to the
perfluorooctylethyl methacrylate-methyl methacrylate copolymer. The mixture is dispersed
using a sand mill to prepare a first dispersion. The components except the ferrite particles are
dispersed for 10 minutes using a stirrer to prepare a second dispersion. The second
dispersion is combined with the first dispersion to prepare a solution for coating layer
formation. Then, the solution for coating layer formation and the ferrite particles are put in a
vacuum deaeration kneader and stirred at 60°C for 30 minutes. The toluene is partially
removed under reduced pressure to form a resin coating layer, completing the production of a
carrier.

<Production of Developer >

36 parts of the glitter toner 1 and 414 parts of the carrier are placed in a 2 L V-blender
and stirred for 20 minutes. The mixture is sieved (212 pm) to produce a developer 1.

<Evaluation>

- Transferability

The transferability of the toner is evaluated using a modified machine of DocuCentre-
III C7600 (manufactured by Fuji Xerox Co., Ltd.). The modified machine is designed to be
stopped before the toner is transferred so that the amounts of the toner on a photoconductor, on
an intermediate transfer member and on a sheet of paper (non-fixed) can be measured. The
surface temperature of a fixing roll is set to 130°C.

For transferability evaluation, after patches of 5 cm x 5 cm are drawn on 1,000 sheets
of C2 paper (Fuji-Xerox Co., Ltd.) at 32°C and 80% RH, the weight of the toner on each sheet
of paper is measured and the primary transfer efficiency and secondary transfer efficiency of
the toner are calculated by the following equations. When a union of the primary transfer
efficiency and the secondary transfer efficiency of the toner is 80% or more, it is adopted as an
allowable level for the toner.

Primary transfer efficiency = (weight of toner on intermediate transfer
member)/(weight of toner on photoconductor)

Secondary transfer efficiency = (weight of non-fixed toner on paper)/(weight of toner
on intermediate transfer member)

Transferability = (primary transfer efficiency) x (secondary transfer efficiency) x 100

Photoluminescent Property

A solid image is formed by the following method.

After the developer as a sample is filled in a developing vessel of DocuCentre-II1
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C7600 (manufactured by Fuji Xerox Co., Ltd), a solid image with a toner loading amount of

4.5 g/em’ is formed on a recording paper (OK Topcoat + paper, Oji Paper Co., Ltd.) at a fixing
temperature of 190°C and a fixing pressure of 4.0 kg/cm®.

Solid images, each of which has a printing area of 10%, are formed on 10,000 sheets
of recording paper at 32°C and 80% RH. The glitter of the solid images is evaluated by
visual observation under lighting (natural lighting) for color observation pursuant to JIS K
5600-4-3:1999 “General testing methods for paints - Part 4. Visual characteristics of coating
films - Section 3: Visual comparison of colors”. For glitter evaluation, feel of particles
(photoluminescent effect) and optical effect (variation in color according to viewing angle) are
observed and scored based on the following criteria. 2 or higher is a level for practical use.
The results are shown in Table 1.

— Evaluation Criteria —

5: Harmony of feel of particles and optical effect is observed.

4: Feel of particles and optical effect are slightly observed.

3: Average feel is observed.

2: Fading feel is observed.

1: Feel of particles and optical effect are not observed.

Example 2

In Example 2, a toner is produced in the same manner as in Example 1, except that
the amounts of the dispersions of first and second binder resin particles according to the
production of photoluminescent toner as described in Example 1, are changed to 241.6 parts
and 250 parts, respectively. Then, the toner is evaluated in the same manner as in Example 1.
The results are shown in Table 1.

Example 3

In Example 3, a toner is produced in the same manner as in Example 1, except that
the amounts of the dispersions of first and second binder resin particles according to the
production of photoluminescent toner as described in Example 1, are changed to 133.0 parts
and 250 parts, respectively. Then, the toner is evaluated in the same manner as in Example 1.
The results are shown in Table 1.

Example 4 |

In Example 4, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 520 rpm, and the

temperature of the process to coalesce the aggregate particles (process for coalescing) is
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changed from 67.5°C to 80°C. Then, the toner is evaluated in the same manner as in

Example 1. The results are shown in Table 1.

Example 5

In Example 5, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 640 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is

. changed from 67.5°C to 76.5°C. Then, the toner is evaluated in the same manner as in

Example 1. The results are shown in Table 1.

Example 6

In Example 6, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 660 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to74°C. Then, the toner is evaluated in the same manner as in Example
1. The results are shown in Table 1.

Example 7

In Example 7, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 750 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 70.5°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 8

In Example 8, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 770 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 69°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 9

In Example 9, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in

Example 1 (process for promoting aggregation) is changed from 810 rpm to 860 rpm, and the
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temperature of the process to coalesce the aggregate particles (process for coalescing) is

changed from 67.5°C to 66.5°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 10

In Example 10, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 910 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 64.5°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 11

In Example 11, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 1020 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 63°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 12

In Example 12, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 1170 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 62°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 13 ‘

In Example 13, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 1400 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 61°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 14

In Example 14, a toner is produced in the same manner as in Example 1, except that

the stirring rotation in the process to promote growth of the aggregated particles described in
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Example 1 (process for promoting aggregation) is changed from 8§10 rpm to 1540 rpm, and the

temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 81°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 15

In Example 15, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 1390 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 79.5°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 16

In Example 16, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 1170 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 76.5°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 17

In Example 17, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 1020 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 74°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 18

In Example 18, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 910 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 70.5°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 19

In Example 19, a toner is produced in the same manner as in Example 1, except that
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the stirring rotation in the process to promote growth of the aggregated particles described in

Example 1 (process for promoting aggregation) is changed from 810 rpm to 860 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 69°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 20

In Example 20, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 770 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 66.5°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 21

In Example 21, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 750 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 64.5°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 22

In Example 22, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 660 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 63°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 23

In Example 23, a toner is produced in the same manner as in Example 1, except that
the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 640 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 62°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Example 24
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In Example 24, a toner is produced in the same manner as in Example 1, except that

the stirring rotation in the process to promote growth of the aggregated particles described in
Example 1 (process for promoting aggregation) is changed from 810 rpm to 520 rpm, and the
temperature of the process to coalesce the aggregate particles (process for coalescing) is
changed from 67.5°C to 61°C. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Comparative Example 1

In Comparative Example 1, a toner is produced in the same manner as in Example 1,
except that the amounts of the dispersions of first and second binder resin particles according
to the production of photoluminescent toner as described in Example 1, are changed to 243.3
parts and 6.8 parts, respectively. Then, the toner is evaluated in the same manner as in
Example 1. The results are shown in Table 1.

Comparative Example 2

In Comparative Example 2, a toner is produced in the same manner as in Example 1,
except that the second aggregated particle dispersion described in Example 1 is not used and
the amount of the 10% aqueous nitric acid solution of polyaluminum chloride as an
aggregation argent described in Example 1 is changed to 0.88 parts. Then, the toner is

evaluated in the same manner as in Example 1. The results are shown in Table 1.
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Example 2

The foregoing description of the exemplary embodiments of the present invention has
been provided for the purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise forms disclosed. Obviously, many
modifications and variations will be apparent to practitioners skilled in the art. The
embodiments were chosen and described in order to best explain the principles of the
invention and its practical applications, thereby enabling others skilled in the art to understand
the invention for various embodiments and with the various modifications as are suited to the
particular use contemplated. It is intended that the scope of the invention be defined by the

following claims and their equivalents.



3. The el ectrostatic image devel opi ng toner according to claiml,

wherein the proportion of the second toner particles is in a range from 15%
by nunber to 40% by nunber with respect to the total nunber of the all

toner particles. 4. The electrostatic inmage devel opi ng toner
according to claim1, which satisfies tdoe followng fornula: Fornula: 2

A/ B100 wHATIS whangigp K-represents a reflectance at an acceptance angl e of
+30 and B represents a refl ectance at an acceptance angle of -30, both of
the refl ectances being nmeasured when light is irradiated at an incidence

angle of -45 onto a soljid inmage forped with the electrostatic inmge
devel opi ng togler ac %}F%b S%gé@ggﬁegymép?\egrCé)%lé)glﬁlingphotorreter. 5. The

el ectrostatic fisB@gmet Puetidy REhidhoREHtaRCaOfifdt NGnde® ©hiai Mdla phesRidindsbent
phot ol um nescent pignment is in rod shape. 6. The electrostatic
i mge del?ﬂé*lnélﬁﬁﬁgi toner according to claim4, which satisfies 20A/B90. 41

than an avera XJ i . I tlcol | opi ng
t oner accordi %gc‘?‘g‘ {é’lrl{glln}gn&?i,c %\E\hq’gfrﬁglll %O?tﬁ% f isrgg n%b?%gger(r)?e%@ls%@ qugﬁgggtéﬁlegas

t he secaosiptdlimihescenesighent, 9. An electrostatic inage devel oper
conprising the electrostatic jmge devel oping toner according to claiml.
10. The el ect MEHR APIORMAHRN @@b@ﬁ@ﬁ@g tO4RE BRIYF Y 1418 At pRgerf gD 3% by number 10

80% by number with respect to a total number of all toner particles.

2. The electrostatic image developing toner according to claim 1,
wherein the proportion of the second toner particles is in a range from 10% by

number to 50 % by number with respect to the total number of the all toner particles.

3. The electrostatic image developing toner according to claim 1,
wherein the proportion of the second toner particles is in a range from 15% by

number to 40% by number with respect to the total number of the all toner particles.

4. The electrostatic image developing toner according to claim 1, which
satisfies the following formula:

Formula: 2 = A/B = 100

wherein A represents a reflectance at an acceptance angle of +30° and B represents a
reflectance at an acceptance angle of -30°, both of the reflectances being measured when light
is irradiated at an incidence angle of -45° onto a solid image formed with the electrostatic

image developing toner according to claim 1 by using a goniophotometer.

5. The electrostatic image developing toner according to claim 1,

wherein the photoluminescent pigment is in rod shape.

6. The electrostatic image developing toner according to claim 4, which

satisfies 20 = A/B = 90.

7. The electrostatic image developing toner according to claim 1,

wherein an average equivalent circle diameter D of the first toner particles is larger



wherein the proportion of the second toner particles is in a range from 10
% by nunber to 50% by nunber with respect to the total nunber of the all
toner particles. 11. A toner cartridge conprising a unit for accommodati ng
a toner, wherein the toner is the electrostatic i mage devel opi ng toner
according to claim1. 12. A process catltridge conprising: an inmage hol ding

menber; @Bflan average maxifeMeihaikng@ arenber which forms a toner inege by
devel oping a latent image forned on a surface of the image hol di ng member

with a devel oper, wherein the developer is the electrostatic inmge

devel oper accog ding 0 e%cﬁ'oﬁggc 1maé;§ de%\gpl %?cfxﬁ?ﬁcc%?ﬂlﬁ%{odgﬁnﬂ:cor ding to

claim12, wherein t rtion second toner ’particles is
in a range fronmelin%hdfirsnbimderresio iShe ¥arhy anthsberondibidder esimect to the tot al
nunber of all toner particles. 14. An image form ng apparatus conprising:
an i mage hol di ng nenber; a charging unit for chargi ng a surface of the
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a devel amva@pmrgltbna‘r(accaiéinglt@pliamglthe el ectrostatic Iatent i mge funned on
the i mage hol di ng nenber by using a devel oper to huma toner inmage; and a
transfer unit for transferring the toner imge onto a transfer-receiving

menber, whereiyp the ]qféve?éc%ﬁﬁtlé SndoR @Gl s @ihkGo tIERYS, devel oper
accordl ng to claim9. 42

wherein the proportion of the second toner particles is in a range from 10 % by

number to 50 % by number with respect to the total number of the all toner particles.

11. A toner cartridge comprising a unit for accommodating a toner,

wherein the toner is the electrostatic image developing toner according to claim 1.

12. A process cartridge comprising:

an image holding member; and

a developing member which forms a toner image by developing a latent image
formed on a surface of the image holding member with a developer,

wherein the developer is the electrostatic image developer according to claim 9.

13. The process cartridge according to claim 12,
wherein the proportion of the second toner particles is in a range from 10 % by

number to 50 % by number with respect to the total number of all toner particles.

14. An image forming apparatus comprising:

an image holding member;

a charging unit for charging a surface of the image holding member;

a latent image forming unit for forming an electrostatic latent image on the surface of
the image holding member;

a developing unit for developing the electrostatic latent image formed on the image
holding member by using a developer to form a toner image; and

a transfer unit for transferring the toner image onto a transfer-receiving member,

wherein the developer is the electrostatic image developer according to claim 9.



15. The image form ng apparatus according to claim 14, wherein the
proportion of the second toner particles is in a range from 10 % by nunber

to 50 % by nunber with respect to the total nunber of all toner particles.

16. An image form ng nmethod conprising: charging a surface of an inage

hol di ng nmenber; forming an electrostati4e | atent i nage on the surface of the
i mge hol di ng nenber; developing the electrostatic |latent inmge forned on

the surface of the image hol di ng menber by using a. deivel oper to forma
toner image: dfd trdRSHBRES REMIEAPPHRBY ALTG@SINE3E ey ansf er - r ecei vi ng
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according to claim9. e 1 mage torm ng nethod according to claim 16,

wher ei n riungbep tcoflb¥it b yominatfer tvheh sgecintd thotoerd npawbei e ablstone parfickesr ange from 10
% by nunber to 50 % by nunber with respect to the total nunber of all toner
particles. 18. A method for producing the electrostatic inage

devel opi ng tongr accQf Mg §@niks Aelod cofPFRIESI NY: ~ preparing a
first aggregated particle dispersion by mxing a photol um nescent pigment
di sper si on i nchaginge surfhovbirumage bokling meghent with a first binder resin

particle dispersi.on ingcludi a first binder resip, . pPrepari ng a
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and coal esci ngtmfl ?‘lgrr*nfgftg 0<'§119€rglrrréa SCed ap“l(flr S?%Trg%l‘gﬁég{éﬁgoegecond aggr egat ed
particles by Rarbdifehe developer is the electrostatic image developer according to claim 9.

17. The image forming method according to claim 16,
wherein the proportion of the second toner particles is in a range from 10 % by

number to 50 % by number with respect to the total number of all toner particles.

18. A method for producing the electrostatic image developing toner according
to claim 1, comprising:

preparing a first aggregated particle dispersion by mixing a photoluminescent
pigment dispersion including a photoluminescent pigment with a first binder resin particle
dispersion including a first binder resin;

preparing a second aggregated particle dispersion by using a second binder resin
dispersion including a second binder resin;

promoting aggregation by mixing the first aggregated particle dispersion with the
second aggregated particle dispersion such that a ratio by mass of the first binder resin to the
second binder resin is in a range from 3:97 to 49:51; and

coalescing the first aggregated particles and the second aggregated particles by
heating.



