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ot her hand, If the coverage |Is above 80 % the tri boel ectric charge of the
toner may be af fect ed whereby the imad® densrty of a toner inmage tends to
- be lowered. Incidentally, J 20 the nodifier particles (Bl) may preferably
be used In an amount of 0.01 - 20 w. parts, per 100 w. parts of the base
particles (A). In the present Invention, a particle size distribution is
measured by the follow ng nethod. Coulter Counter Mdel TA-1l (nfd. by




(nfd. by:-Particle Data Inc, U S. A) is used as a neasuring device and a
nunber -average particle size distrib- 25 utlon and a vol une-average
particle size distribution are ougpgsdsadesrr | - 4 % aqueous NaCl sol ution
- 1s used as an electrolytic solution. In the measurerrent 0.1 - 5 m of a

sur f act aq, g@a rﬁlc%ar ref rabI I.kx ben en s fonate is
added to & VESI n'e ex ud frﬁegr?ve #?g me cg? Ww ?Tllelﬁlgl on,
and furt Rgjowls, IPr P’Hau 1430Pﬁ1 PEHE E§ E‘t?( ment
resul t antrelbX HPGmeHE e TACH tR 1§Lepé as 6, thal ganpl e
in the elepdming adgmsm&haméwomﬁreé §ar ky%ar‘za.ﬁﬁ ﬁr@ﬂi&@&' igments
di spersi ngpredentédy tiieTblioRing Structlral formuills Buch b SheBdrbdahted S;hﬁe ﬁ% nﬁu|§ I)Zﬁhrch

di stri buthadipltfialodysining sltefton EEWHIIAE -3 adbilybéiniddniethylQroup indhe |Bla 'ShitsSre at-
nmeasur ed tdeedreans of the above-nmentioned Coulter Counter TA-il or El zone

Particle Counter 80 XY-2 with an aperture of 12 - 120 microns, whereby the
nunber- average particle sizeydistribution and the vol ume-average particle
size distrib- ution are deter#i ned 3% The nodifier particles (81) may
be prepared In the follow ng VL)) T r-,- fponent s constituting the
nodi fier particles (Bl) are nel e‘édecp ed and pul verized in a
general manner to obtain fine part} cles. desired, the pulverized product
may b¥ classified to obtain desirghl frlﬁeCQartr cles. (b) A nononer is
suspensi on-pol yneri zed In the prlgenceC of a | orant without the
&bove-nenti oned prob- 40 lens in a \sol Ve whi ch di ssol ves the

nmonomer but does not di ssol ve the polydggr pr, Sed fromthe nono- ner, whereby
fr\rl,e #ol ymer particles containi t he col]mbI t are prepared. Fine particles
may be obtained by renoving th went d@he reaction product (c) A

col orant w thout the above-nmg ned Yprobl ®s dispersed In a nononmer and
the resultant mxture i s suspénsion-pd yneri zed In a solvent which does not
substantial ly dissolve the nononer, whereby poly- 45 mer particles

pr odueg e dwhareimX{-IXg respectivetydenotend cont ai ning the colorant may be obtained. In
" such suspen- sion polynerization, an inorganic dispersant such as silica
and cal ci um phosphate |Is used as the di spers- ant. The di spersant may

preferably be renoved fromthe pgc e particles by washing with water
" or atreatnent with acid or alkalT. I, the polyner particles may be

used i t hout renpving the dispers- ant in a case where practically no

probl em occurs. 50 As the colorant used in the pr esent | nventi on,

known carbon bl ack, pigments or dyes .nay used. Exanples of the dyes may
include: CI. Direct Red 1, C.I|. r &L 4, C.|. Add Red 1, C.|. Basic
Red 1, C.|. Mrdant Red 30, C.|I. Direct ue 1, C.I. Direct Blue 2, C 1.

'.Acid Blue 9, C| Acid Blue 15, C.|. Basic Blue 3, C.|. Basic Blue 5, and

C. L. MorgamiwhBbiH R afd Rﬁ&ﬁdmln%ﬁ(v@ﬁe grdbp nding WEQEa?de%%nk %hé'éﬁ%f )&NQ(PEI-L n%%rﬂ?ﬂ?' | ow

S, Hansata,}eahg;,q%@ el 'ow NCG manent
Ryrazol one Orange, Benzi dr ne Orange G Per manent Red 4R, V\atchr ng Red
calcisam salt, Brilliant Carm ne 38, Fast Violet B, Methyl Violet Lake,

Pht hal ocyani ne Bl ue, Fast Sky Blue, and Indan- threne Blue BC. Particularly
pr eferred pigments may include disazo yellow pignments, insoluble azo

pi gments and copper 6 EP O 285140 B1 phthal ocyani ne pi gnents, and
particularly preferred dyes may include basic dyes and oil-sol ubl e dyes.
Parti®tularly preferred exanples may include: C 1. Pignent Yellow 17, C.I.

- Pigment Yellow 15, C. 1. Pignent Yellow 13,C I. PignentYellow 14, C|.
Pignent Yellow 12, C I. Pigment Red 5, C.1. Pignent Red 3, C.. Pignent Red
2, C.l. Pignent Red 6, Cl. Pigment Red 7, C. 1. Pignent Blue 15, C. 1.

Pi gngnt Blue 16, copper phthalo- 6 cyani ne pignents having two to three
car boxybenzam donet hyl groups, and copper phthal ocyani ne pi.gnents
represented by the follow ng structural formulas such as one represented by
the following fornmula (1), which has a phthal ocyani ne skeleton to which 2 -
3 . carboxybenzam donet hyl group In the formof .Ba salts are at- tached. 10
x2 CssN x 15 - _ C N

N-C 4@ \ F. % N Cu N



9 . e \ ../\ / CN NeC' 20

A I I3 ~N x4 25 wherein XI - X4 respectively
denote G~ -R- N J j CO 30 CQpypoasimme¥ -H wherein Rand R denote an
al kyl ene group having 1 - 5 carbon atons, while all of Xl - X4 are not
simul - taneously hydrogen atqus (-H); 40 45 50 55 7 . EP0285140B1 N=C
"CGN5 \';IIC N  C- | NG@N >C
N C 10 . I / S 1 N=C ~ "CNH 0 15
CNC Cla 11( H HNaCJ 2@~-N

~n= 2- . 3 Particularly prlefen eg ellanpl es of dyes may include: C 1. Solvent

Red 49, C.|I. Solvent Red®2, ®I|. Solvent Red 109, C.|. Basic Red 12, C.I.

Basic Red 1, and C. 1 SI},\ Reéd 3E T there will be described an
enbodi ment of the pr s cS-'r‘H"%g t present invention, wherein 25
nodi fier particles (B2) |ng\@ charge controller are fixed to the
surfaces of resinous basel (A) In the toner obtained In the

present Invention, the chay, e co _&pller is firmy fixed to the surfaces of
t he toner partlcles and is -venl, and stably inpagted or distributed to the
I ndi vi dual toner particles,
| nparted extrenely evenly to\hgftaner ypartiycl es. the contrary, In a
case were a charge controll{:}we(baec par C-oBag [or toner are sinply

m xed uniformy, the charge cemf(olll dr &ttached o] 30 the toner surfaces
ig easily freed In successive copyithd eby the¢ gharge controller
contam nates carrier particles or \a tone arryi nmenber, whereby the

rib e%ectric charge of the toner gradually decreages. 2As g result, the
kgp ensity undesirably decreases and i nage fog undesirably Increases.
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be sub¥t athe taaer syrfapesis @asily frengrin suceassive copyingwherabyithe chargstarteolier tes carrier
convent i oPaslicles opateres-carrying member rdreby féeitﬂb?ﬁéﬁctﬂeﬁnawea tb%ﬂoﬂer gredyafiy-degiegfeg s a
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charge controller present in the interior of toner particles may be oonsidened to be substantially useless. Fur-

. ther, in the toner produced by the conventional process, it is considered that only a part of the charge controller

Nt added to the toner (i.e., the charge controller present at the surfaces of toner particles) may practically be used

' 40 and the most thereof is useless. Further, it is difficuit to control the amount of the charge controller present in
the surface portion of the toner particles.

Generally, there is a difference between the dispersibility of the binder resin in the meit-kneading and that
of the charge controller, and the dispersibility varies depending on the method of melt-kneading. While there
may for example be considered a method wherein the melt-kneading temperature is lowered to enhance the

45  dispersibility of the charge controller, the polymer chains of the polymer constituting the binder resin tend to
be cleaved and the dispersibility of the colorant tends to decrease in such method. As aresult, a melt-kneading
method suitable for the charge controller is not necessarily adopted. Therefore, since the resinous mixture is
cleaved in different manners under the action of an impact force exerted in the pulverization step, there varies
the amount of the charge controller present in the surface portion of the resultant toner particles.

50 In the case of a toner obtained through suspension polymerization, similarly as in the above-mentioned
toner obtained by meit-kneading and pulverization, it is difficult to control the amount of the charge controller
present in the surface portion of the toner particle, in view of the dispersibility of the charge controller. There-
fore, also in this case, it is considered that only a part of the charge controller added to the toner may practically
be used and the most thereof is useless.

55 Particularly, in this method, the charge controller may sometimes be one capable of inhibiting the poly-
merization such as a metal complex of a nigrosine-type monoazo dye, and it is sometimes difficuit to use a
large amount of such charge controller. Further, it is sometimes difficult to use a charge controlier which Is
hydrolyzable or decomposable by a monomer, or strongly hydrophilic, since the charge-controlling property



Generally, there is a difference between the dispersibility of the binder
resin in the nelt-kneadi hg and that of the charge controller, and the
dispersibility varies dependi ng orgpld\Rsigigyd of nelt-kneading. -Wiile there
may for exanple be considered a nethod wherein the melt- kneadl ng
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hamer neyd Blafibnb 8biér R ehe ushn@ a decrealidlih (1470f the BvBIgREADI Y 1 - 3 mm In
order g 0 0binge/pradbHt Rvendisn, & RitPInpRH infapbe dddditathéXgner SnipRsingebiGianti cBitaihilig resin
r ef er r i NgpattidledtoYhifréve & fluidinCor AowediiGAr the Bh&s (A) and the nodifier particles
(B) pr et r eakbxehp@Sof tHefultif@mprb@rfayiiuté sowdél of FubiihecontdiningTeghial(polydnyliiene figpidd he
I nl et 24,popdes poistetrdiiuaraghylent powdad €b.), eliphatio @cid detal saitedzid staarapacdoieh stdaratriighd t he
| npact zcieeraiedethp matabmaits (ziac dxide @owdbs, fina dovwdersilioh Guitprddessilice; liry pracassellica lsern g
t he r @ atfacadreaipdpredusiofsyclysiive witha silgriegouplirfgiagent, atitapatecogpling #gehtosa siliconepil.etedd
t hr ough t heThefluidibr-improverimay beadded th thetenerip A PeopartiRniof 0- D1 3avkpatts periP@wlepartsnf  and
again redhatPe® In such circuit. After the conpletion of the fixin

havi r s u far € e 5
e oh St S e DA S 1R PErgps T T DopR BN ROPLE o
conpri si 1§ "PrREeHH e T i ¢ es %_@,ﬂg ngﬁﬂad”ﬂc?r particles (B) are

sibid ' 3bthin

S\gppl | ed Wi eafo) m&‘& op it &“EI ;1%3 xfirle mgﬁ’f%ﬁn&hﬁmﬁ' ade
15 and t RGiudgn} Gling biher et héhis sidh s Bty Plord¥r fthrinEohiolidaogingr with fiin hedsl'®
base gartic eire(e&a tolube dilfta AReHoRidr P whith héaR biifary bdiicld s8R esliably WithhYthe ARG Yi Ng
COGl i NG \Wpfréth 0.60 tb P MicioR (aRicularfy- prefdiably of fron0.0023610.2 mizRn, t he cl earance a

bet ween t herurBérpdnother daBtNdYenerdll a5ba In thdelddtrdpholdgrapHy/ateh at 8n abrasive|péitidldsitom! ear -
ance, an@nsiRECEDR DL NP bé 653 Mittkniightibrowithiiks abbwbtritentioned fididig impedvait | Ng bl ade 151's
t he | npact mep®sentinesntiandl desdiibeikrydetail bélaw intréferriligto EXampled, bifichithia prdsent inkention t he
di st arce ifnotiimiteda alt. Intheddllowingiomuitatidns, parts ayeparts byleeight unidsa btherivise dedspenifieally5 on

t he opposite side (i.e., the distance fromthe tip of the upper blade 15 to
t hat of tEemileler bl ade 15, as shown in Figure 2A) may preferably be 100 -
1,000 mmin view of fixing efficiency. 46 On the other hand, a device
for fixing tgeﬁggﬁatmaﬁoﬁggm in Figures 3A, 3B -andrﬁ(;:,,p@.rggﬂ._sses a rotation
axis ¥7, a casing 28, a liner 29, a blower vane 30, a rotor 31 having a _
bl ade, an ouRkEthpbhéxyl, aar{batemmoromét supply, por3o 3 .pgayies urn conduit
34, an outlet 35 for a product, an inlet port 38, and a jacket 37. Figure
3C shows a pEtivrenaafiimethylaminoetbelmetimacihelateer 29 and the rotating

- Koporg31 In the fixing device shown in Figure 3A. The m ni mum cl earance 53
bet ween t he |ifePedymand (dhmethy bpminoeshyhanethference i n radi us 50

bet ween two ki nds gf cir a circle 51 obtained by connecting the

tip points of BREY ?BFFui{’gﬁglgﬁmgﬁ?ﬁﬁ?‘%@ protruding toward the inside
‘he devi ce; ' b i nt t i ph f th
of _the device {nﬁﬂgcg%g?r%:s_gﬁﬁih&agego gobre poi nt ong ‘r’]'—e-lga:{édé; ery o e

protrasi on of ero s m ni nim cl ear ance 53" nay termned in
t he sane nanngLEggegeggrkbggygbey?e tPodsthseingere a bl ade or a hamer Is
used instead of the rotor 31. Further, a pin mTll-type device forfixing
treatnent as shgentl, nmfdgubgsshfarNakamapsapKagerua casing 38, 55 a fixed
pin 39, an inlet port 40, a feed material supply port 41, a recycling

bl onefé 42, a rBogya BeoKdlit 43, an outlet 44 for a prddwkcipaxhs outlet port
45, a rotor 46, a rotation axis 47, a jacket 48, and a rotating pin 54.

Fi gure 4B sheasbansbhaalt (ETERENGOR tmEdpiB¥ In the pin nill-type fixing
device as viewed fromthe front direction of the device. In Figure 4B, the
cl eargnce 55 bERREENCPhe PrReB-pin 39 and the rotati®y PrrP¥EFs a 17 EP
0 285 140 B1 m ninmum cl earance. Incidentally, reference nuneral 57 denotes

a maxi mm Gheat A0 mbredérid s nikdifat 60°¢ R4 Riuf by teéHs Ur dn'aRrithidd fbperh MdnBmet‘som-2Nd
numer al  BELitdR.ABhE thupréparet mBndntePdomBosition, 10WRt. fafth 812208k bls-B 4fimethyivaferdnid) bndt €
pin Ml 1wk pht &22F-5RBisiEDatyfohitrileaé aPBlyAbHzation Mlialdywelélhdded ardthblet thefbli. MLIM

cl eargnce brib WS Botdifed ndhdier bonpdsifion-wab clifjed M@n afliebisinmed@miwhieh EaMPSBdITRO0 wt.

cl ear anc artsof bob-eXdiarie wath containiig 1 e wp parisur siliday(Adrosil#200; midcyNihon Aerosil K.K) &ndt he
abov e- e whs leatedtolB0W, uinder stiiBng by Geansdf alii-homamixerjirafd.tby fakughe Kiks KegypK.Ke and stinreal

m xt ur e ef10/00@ rpoefere25 . td folmepartinies| thrdagh dispelisfon.dRurthen ithiel stitrer svak esplacediby a padiilei ng
menber (such as a rotating nenber) ang a fixed nmenber. In the present

I nvention, such |Inpact force may al so be applied to the m xture between at
| east two noving nenbers such as rotating nenbers. Incidentally, when the
nodi fier particles (B) are uniformy attached to the base particles (A,
the base par- 10 ticles (A) may preferably be those having little
protrusion in view of the uniformattachment of the nodifier particles (B).
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size of 2 - 20 lum(mcrons). In the tonerobtalned In the present
“Invention, the nodifier particles (B) are surel yfi xed:to the base particles
la (A, e.g., through enbedding Igpddms1ese particles. Accordingly, even
when the toner In the present Invention |Is subjected to ultrasonic

d'spers'oﬂrtb'é" ﬁEraH:‘ a o ERATk aégﬁba ﬁ%ﬁ&'&d glete fpof the
nmeasur enen 9‘}:&?& ir i},q,g gl J%E. c?es@)a are
not subst %Qéhleé‘ﬁ |->’a Joﬁ‘lm% @ io thB &ili ﬁdr¥so|uﬁon ther she

obt ai ned RQyhylirB@d RAdUFES AndPdd=aifi d&fo?e’i%ﬁie daﬂll‘!l@@(t‘\hﬂﬂwhgsa

t o- th%kngm.gig%osyﬁmems?éadasmm t&leiscdeveI oping electrostatic I mages

i ncl udi ng t reypardely, GRoaTeNSifticies (B2F hdving BGhdTHE-toAGIing pdPertySweid iepard (il folldvirg0d,

t he magnemamnebr ush nmet hod, the m crotoni ng nethod and the two-conponent AC
bi as de- vel opi ng net hod; the one-conponent devel opi ng- met hods using a
magneti c tone uch as the I nsul ati ng one- conponent developlng nmet hod and
the jumpi ng d&PFESYAG Fet hod: the powder cloud met hdB0aWE-PHEES ur brush

- et hod; the nonngpgagl Qfgplglc&gggoggglt ﬁgéebﬁpbng nmet hod wherein the toner

Is carried on a toner- carr o Be conveyed to a devel opi ng
posi tion and suanarateedatrerqaéetnem@eatlat:h%eght and the elec- tric field
curtain nethod wherein the toner |Is conveyed by an electric field curtain
to a dBvel opi ngMwosi Ribgnoand subj ected to devel opnment thereat. In a case
where a toner for a two-conponent devel oper |s produced in the present
lovention, thd¥igaesiee usable may be conposed of, a medaktspafess |ron,
nickel , copper, zinc, cobalt, nmanganese, chromium and 30 rare earth

ng,s, or of (@4 al PyyOsientekagaky KhE.durface-oxidized formor In the
surtace-non-oxidized form or of an oxide or ferrite formof these netal or
al | oys. The AwiGH Givingithelzb6ve pfeScriplioniwakrdadet bE1209CTor20 ninPBY hdafid df @ o Yill, éodled,ed.
The sur f aamihéifcotirbdly fuivelide@ by fiBghs lofa pub@tizae (Hamingr Mill Model R.8, idebyCituabkaiwg Micron
mat eri al KiK)iThen, tha pilvesizegiiprotiat wasitmiheanisgrc-pyharizidbgmadns dfaplivstiesraqipped with azlas
may, far esitieriirelassifgingpaarse gowdal (JetMilbi2DSL, nfehby NipperoRrieliraatio Kogyb IKUGK andtchesdifinde
pol yner, poheans ¢fypmwinddaes ciassifiar théreby to phtain wodifier parfigtes (§2>haying K(velume-average raeicler
resin, rreEiHiOfé nex of di-tertiar butyr salicyiec acid, styrene-type resin,
acrylic resiThen H0w.parteief thejtysphlain 93(5?? "E)S‘fxﬂ'éwm‘a%’{'-rﬂ?ﬁ ligg fine
resin, ange® ars( t%felﬂwrtafesawea?bﬁonf %’%ﬂt@dﬂ‘!‘ 1ﬂ tbeer’ar @ertra <b eragl "

be deter n?‘t'ﬂ?ﬂs'éd aaﬂ‘h

30 wt. % :@: (%jixer LP %913328“‘_ lke( e ahea[ls sﬂo%l?lfi'-gg 6 pe ﬂ pgr:ﬂgvgf;gt

" The carrr

- peefergbly 2&?2? ’m| ﬁ? .PH% urIER égéfer
L P b g fmbumvbr 1§rzrm§ﬁ o e )Ed
coat ed t rﬁsp%b beﬁUb?adé@l%bﬂstEfoFﬁé}ﬁﬁéﬁt e df B Infh., Bidfeby o rﬁ‘ﬁe%drﬁl}p aésqB2)
Furt her, oy <arfiBay ofithd Basé phirifis YAZYIPihRIt@RnkntDRe Bo0simentiBhbdtpBiigharalspbeand e
pagi cl esﬂ@aﬂﬁénemnaw&rbspancreesa the REIENES lithé 1A e iMpERIZoRE oft25aE, afd thd temperature in the
f | uor i+ne- iateiidr of the tificé @ad 50°CLIAG a Pestlt, ¥ tahBrccoinpidfig Aodifi@Fpaticles iy b coverage b118.7
conbi nat | Brwasabaidedt ut i Ng t he resin conposition Include polyvinylidene
- fluoride andécwtdingto anrebsenatitn throvgbiah alestsph micrasenpe (scanpiog-type)t it wefsifouod thetthemagihe
and st yr efirepartides pererfised e earid surfaces olhehasepaticlys.Theitibestvetric eharge of the tater weppdby mer
and a st y#ne- type co ol ymer The proportions of the fluorine-containi n

resin“nd t AEwp ?’ cart@ﬂeﬂ“’ "ﬁe"’@@“ﬂ@"t"ﬁtwu ‘@F'b?’%('l'ﬂ'?" 0to
30: 70. | tWgssx 'f"é éf’t"’é’d° 'Ets ofithe “P’@F prpRaEsd shove; qod thereg ”FF"(,P% "'13"\)0?3 %
parti cul arr“r‘ d1 ‘t|° 1Par7tf° 6?°'t°ﬁ'éf°Fl§°s'?aff'°t? iFpEeT paalsr with gl %?’P?'%P‘W
preferabl oxe c e s ”E@ Qn such hat art the
prefefie . KE%V; ol 7;;9 it ?@‘%"ﬁb 'é"saﬂeﬁﬁvy'%aa e
fluori de g‘égﬁ ulgr c?— ! eneI C po yrrer %@8" 90 to 90: 10) and exanpl es of

the styrene-type copolyner I ncl ude styrene-2-ethyl hex- yl acrylate

copol yner (20:80 to 80:20) and styrene-2-ethyl hexyl acryl ate-nethyl

nmet hagg yl ate copolynmer (20 to 60:5 to 30:10.to 50). 55 The coat ed
ferrite carrier satisfying the above conditions has a-:sharp particle size
distribution, provides a preferable triboelectric charge characteristics to
a color toner kit In the present ihvention, and provides a de- veloper with
i nproved el ectrophot ographi c character #stics.; A two- conponent devel oper
may be prepared by m xing a toner acc8 ding to the present Invention with a
18 EP O 285 140 Bl carrier so as to give a toner concentration in the
devel oper of 5.0 wt. % - 15 wt. % preferably 6 wt. %to 13 w. % which
general |y provides good results. Atoner concentration of below 5.0 %
results I n a Iom1|nage den- srty of t he obtalned toner |nage and a toner
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and scatt.ering of toner in the apparatus and a decrease In life of the
devel oper. 5 In the present Invention, a fluidity Inprover may be
added to the toner conprising col og,aggﬁcm;lgal ning resin particles to

| nprove the fluidity or flowability of the toner. Exanples of the fluidity
1 npr over Inglude powder of fluorine-containing resins (polyvinylidene
fluoride %ﬁ@?— pol yt et raf | uor oet hyl ene powder, etc.), aliphatic acid
‘metal salts (zinc stearate, calclumstearate, |ead stearate, etc.), netal
salts (zinc oxi 8eypemelengnonieme powder silica (wet-prozeset sparts, dry
process; silica, sur- lo face-treated product of such silica with a silane
coupl i ng agent , 2zEthyhemel annvliate mpoemesra sili cone2diwt.paxty . The
~fluidity-inprover may be added to the toner In a proportion of 0.1 to 3 wL
parts, per 100 wt. parts of the toner. A preferred class of fluidity
| mprover may be fine silica powderobtal ned by vapor phase oxidation of
silicom halide, called dry-process silica or funed silica. Such fine silica
powder - may, forCxodaigside, ruldbesbt ai ned by- pyr- 15 ol yt 1@ wkipartsn of
gaseous silicon tetrachloride In oxygen-hydrogen flane. The basic reaction
scheme may be repr(é%‘é?ﬁ"e@xéssq"ol“lf&ms YSHSECPSEH + 02 -+ S102 + 4HCO i J
In the above prep atlongaﬁg is also possible to obtain conplex fine
powder ™f silica rﬁ?%‘['h t al oxi des by wusing other netal halides such
~as al um num chh@( ﬁtanl um chl oride togetherwith §|¢,£CB Pgl i des. 20

It |s preferred to use silica fine povvder of which mean primary particle
size I s desirably wddl by FhindMakatlura ®Kagdkd0l to 2 micron, particularly
prefe ly of from0.002 to 0.2 micron. Further, another addi tive general ly
use In the el ect mepiyat adgmaphy such as an abrasive, (particles com prising
. Ce(2, etc.) may be used in conbination with the above-nentioned fluidity
inprover. The [Sleehon blagdntion |s described I n detai 19betewpdytseferring
t o Exanpl es, by whi ch the present Invention 25 1s not limted at all. In
the fobd owi ng for MATERING RpHtds B¥e CBRPEsCBywePgftA-inl ess ot herwi se
noted specifically. Exanpl e | Styrene nononer
170 wt . par t STha-abdvl ingrediantd werautiiyd a260°C ford hisuirstbly means of an attritor to prepare a monomer cord0
Wt . parts $ositioe Tathe thoegrépates mommet dompesitioh,a 8w/ parts of 226 mobiy-(Rxt-dimethylvaleronitrile) and
. (di met hy| dmitipetofi2y2-azohisisdbutyepnirijd wereadded hdmided thisgewitit.. - aver age nol ecul ar
wei ght %My =Thahug olained monomer composition was charged in 2§ agyeo q_d;ym&gnmqlng;ggogwt.g@ts
(Vi nyl - t ygtlorpxshange wateregntainjemto wipeds of gminaimorifiedtsilis K’a@é@&"’lﬂﬂ‘m wt. parts of
*Kogyo K. |Q il #200 with 5-wt. parts of amino-propyitriethoxysilane) and 15 wt. parts qf 071 Nchydppghleric agid andy

" bl ack ( STEPG“N@ pg"c ﬂ.pgpr stgg:;ge&m gns TK-homoguxﬂ nd stirred at 10,000 rpm for 15 min. to form par-

20 riher, thegtipf; WB'F‘?"I'W @8"'3?"’%695“1’8’?" sﬂ"'?ﬂ)"ﬂﬁ’?’ﬂ e
o “”°$P "'8 ‘i’;m .W“Ev? e B350 b saJae o eas?; N
nononer cmg ] 849 E‘ ;;,E, re' e)
cand 1 wt. A Haﬁﬁbd\}alu Lat or

we( e, adde emqpm.a@@lzet w,ﬁ;wo ofteningpo al iy

CONMPOSjgt | ON SiBsratel) FhddREr pakticds BQP'M#& ahdRGH tHS'?oIMW *ﬂnaﬁ&irp“ sed 1200 W. parts
of ion-exchange vvgter c'edr?t gl nf ng 1OHSPV\;t parts of silica (Aerosil #200, nfd.

~'by: Ni hon Aerosil K K.) and was heated to 600C, understirring by neans of a
TK-"honomi xer (rﬁ rWW Ki ka Kogyo K. K.) and st9¢ rRartso, 000 r pm

for 25 mn. ticles through dispersion. Fur the stirrer was
repl ace#d by a pé?ff(}rr%p% % 0 285140 B1 bl ade sti rrt:(r W dPakts, ¢ | ng was
conducted at 600G A1Hexl ABY,S nc@. cggphgggh;{geJ ,*mqgllga)tl on. The aqueous
medi um cont ai ning the thus obt ai ned pol ynmer particles was cool ed; and the
particles were owmswmeplux lbofa gicdiewmiAygeputge-sol.utipn to renmove the silica
t hrough di ssol ution thereof, washed with water, dehydrated and dried, and

cl assiPied ther eBalticyddcaiaeidol ored base particles (ARwthpams a
- vol une- average 5 particle size of 11 mcrons and a softening point of 11

5C. Separat gy, Jip ﬂt{%& Sits J??jj.‘h zf @ 520600 5 AV LdRd ndel MG, S HEb! 2bi-LI 8 the re-

p r operty Wkt I'I'B&lﬁp 3 derés'af Qﬂylvaleronltnla) were added theraby to prepare a monomer
55  composition.

The thus obtained monomer composition was charged in a 2 |-stainless steel vessel which already con-

tained 12 wt. parts of amino-maodified silica (obtained by treating 100 wt. parts of Aerosil #200 (mfd. by Nihon-

Aerosil K.K.) with 5 wt, parts of aminopropyltristhoxysilane), 600 wt. parts of distilled water and 30 wt. parts

21



manner. 10 Pol ystyrene

100 wt. parts (gl ass tranS|t|on tenp. Tg=900C, nunber-average nol ecul ar

wei ght 15 = 20, 000) Ngpp9sd a6B1

4 W . parts (rrfd by Orrent Kagaku K.K) k.j20 A mixture having the above

Costeo. il uﬁvgg%ac Bt 0%?;; " W b

][Vbd lh H8Thgfi to nu| lnb a ls an n ﬁ,%%/as

ur ther m GrQem Sf&ﬁ’ﬁ“
Q:f El§ a&a

elfler;orog‘gr pém
t .ﬁsﬁ%o&l’rﬁw&:a@r

Pneunati c og,y mﬁ@
t her eby tqsoramnaaanydmrah Eﬂd&frylr@&é biledih .ﬁ&anf(eBSSn &.vrf,g ¥ @4 bFEB-CahE b I&lGindidVelab

size of 1 gaiile@Be of iPaReronl00 Wt. parts of the t us obt ai ned nodi fi er

particl es (B8)wwpire ofth& Biils brbpaled Modifier paAitIbS (B2 webe dispeed in MEDOR\IERS of (tRbove-

. speci f e eparet Basdipasicles (A3 by irida) of the @aiicdGhowntilFigdle Wat a PérigHamb fdeddT theldiming
treat ed prvashsB) msbe fars i8i0., thafelyde effdct opeteatmieht. f or 5 min by nmeans of a
Henschel mi xEhrereafter3héi@sultant mixtupdwasifurthectreated byf méansof thesievicesshownin Kiguse 2A at a per-
conpr i si ngpherabspabrof therbiade ofGA avbertor? ine thereby to fix the moqiﬂﬂ)!arme# (B2)do the surfacesfol ne
powder wer dhejbase partides (A3). In thiz(repimentythe resideyfce time ofthrasticles indhe impadh zone weei2 eécc| es
(A2) by rréaﬁ §‘°(§'“Pa’aﬂ'&)1‘ H‘e "FPHO" qf. e 58@9 we#ﬂ"%-r»fgtaﬁess't PM“P’rP@mB'&hé me#‘ﬁ#ﬂvag'eln!el

| rl\)/lgjphgya @&’8' QZ%F’ ej sakusho g K. )‘S{% atmsﬂmdm?r gﬁrﬂg 1 at a
e icles-The tiboslpatiic c -y
i heg, Eﬁiﬁe bl s"‘ca,% azvrfcdeb| Vis%bmmﬂ' K e cnaoh e o
age: ito A28 - SdoRnedf, o & W \ flof 2L
| ower bl aq@s ere % @%spg gn@trc%ﬁlrtrcleoépn géf'rft; e%%%%ﬂ eﬁoﬁ& ﬁ@:&g:‘ %v%bnbgz&me

for a trea,bgam,a,{slome Bdrticiels theeb lzf . particles BZ)

to the surfaprndlprebkied m&@pepﬁéstdhﬁrb&ﬁnté A-ddvelobiflg deVics ad Jh rma&.-e slah€subjected

above- eEntt dsveiGbmidal, Widiey algosiRay havinh dniifiage derity'd 113 wab BBaifedl I esponded to the

resi dence t i meddntaily, inve dbvapping appaars sfowd inFijure 50ftprisBea protpesitieltinn 103, 4 dmel40

| nt eri or ®bertchréairbe 121cenonamgieliOdeeve\$220a fixed mbgdnet 123, h aorevagaetioladesi4) g memberfi2ec d

parti cl es faréimitimgn circutationorgigndoratagrielic partides,asontdinenportiod 1294w collectingigddvelogen a mem-

obser vat i d&ar 13pfopprgventing acicatterings & magnetioneniee13( sadanbisapgwensprply, 134.tin Fguse §, @uetd

t hat t Ple remite nufmeral 125 denotes megnetisnarticles (carder), oumesal fi28&denalesref negagnefic tanegandoye

par ti cl es.memsh 32 depgienc develoning zene, Fthery Figyre & andfrigure 7yarg enlgrgedniiewy of the developing) 5
par t 6?"9@6th BPR%'“S??M"Y"d'aF'S‘f'%% 'é'élg‘{mstsr?"ib wm% flengleg.the 6'FP°!"Wé’f the elagtiy

- pr oduct) o '%5 B‘f‘??é e ‘Ei?{bﬂ"’tc palg @;ﬁf‘”“' parts of
e, toper pr n S ;3‘{’}?
h 1 00 ha ing a outs am:ﬁtﬁ?oi%gq'm{“g athic ness m an é{y :%?E tEana
Wthas"'%ﬁpe f Hec: Th fele M@l
devel oper m%)g (EL rreans ‘G
( 525 S Qoth Manﬁatﬂé’f"kelfm 12§‘§fa4erFu€-§H4eF typd lﬂvx polds Gﬁ«?, aQGis-t est
0, R00 p5428 Ritfe oMb EREE ThRAAY I InAgNBEALLRIASIy oY abdl tsa&)@arrss Rout
fog and | FRGErfdob Bithd'@sete @bleRp&RarryinaMmerider). ThﬁBnﬁaﬁﬁéW ﬁrﬁmﬁn&ag‘abw ene

‘MONOIMEr  stainless steel and had a thickness of 1.2 mm. The blade 124 andtiedlsidale ‘mrkae dispsledn jit oy i
acryl at e 4ommieoms. The sleeve 122 and the photosensitive drum 189 werb diggosédsopdsitddp @hdhdther at & gdpber
10 wt. par b&30QAlidoms. CK450, nfd. by Hoechst Japan, K K ') NK-Ester 3G

2 W . p#irts (@ritbe suifgceShthephidtoremitivedirudntPdian eledtrostali: latent image 150 of a charifeppjtern cotnK. )

' prising a dark portion of +600 V and a bright portion of +150 V was farimed. A bias voltage having a frequency

of 800 Hz, a peak-to-peak value of 1.4 KV and a central value of +300 V was applied to the sleeve 122 by
means of the power supply 134. Thus, as shown in Figures 6 and 7, the electrostatic image formed on the
photosensitive drum 103 was developed by using a magnetic brush 151.

50 As a result, sven in a successive copying test of 5,000 shests, good images having an image density of

about 1.3 without a decrease in image density were obtained.



Car:bon bl ack 10 wt. parts
(STERRNG R, nfd. by Cabot Co., U S A). 2C The above ingredients were
m xed at 60C for4 hours by neans gpoassqabitl torto prepare a nononer com

position. To the thus prepared nonomer conposition, I 0 w. parts of
2,2 azobé Egg4-di nmet hyl val eronitrile) and I w. part of .
2,2 - utyronitrile were added and m xed therewith. 30 - The

"t hus obt ai ned nmononer conposition was charged in an’ .aqueous nedi um

~conprising 1200 e RRhbhedf | ON-exchange water con parts of
am no-grodi fi g’%gsr I |eca (obteaar ned by treating 100 wt. I'ébrvfgg%%xo rosr | #200

- wWith 5 w. pa-Ethgfl ha_.szgl,r]oa@r wlekr i et hoxysi | ane) . and ts of 0.1
‘N- hydrochl oric acid an heatrg(% to 60C, under stirri nf;ég'g/ n%aairggéof a

- TK- honomi xer NKaiBsteid 2Ged at 101 000 rpm for 15 min.1{9 §elpaves- tides
through dispersion. Further, the stirrer was replaced by a paddl e bl ade

" stirree and str(mfldngbwa§hdonﬂalsaudrb: KagaB6 KaQyGOEO{fDr 10 hours to
conplete the oI yrrerl zation. The aqueous nedi um contai ning the thus

obt ai ned pol én“tr é"l e¥ was cool ed; and the partic8eetveartsashed with a
sodi um hydr oxi oI to renove the. ani no-nodified silica thr ough

‘di ssol ution th F\gﬁf g‘Br bgn,\SeArQafek - ) dehydrat ed and dried, and
classi’™fied thereby to obtain base particles (A2) having a vol une- aver age
particle size of 11 mcrons and a softening point of 1200C. 40

-Qeparately, nodifier particles (B2) wer e prepared In the foll ow ng ‘manner .

Styrene nonom&@rbon black 20 WopArtFarts 4
|>5¢ed rubber 10 wt. parts (Al bex
OKIB0 by SFERENS: RyaPER: PR R@POB CRonmp? 651! di-tertiary-butyl -
50 salicylic acid 4

W . parts Theheabeve ingletigiitedéremixsd a460°C forH Kaueh LyimedHdB4n aitﬁbrrﬁ prépdie a mérdmbrdmunder
st i r ri ng,positivg. Todpthua prepéfad mboorbengompasitios, 10 e perts ot 22 -azobis-(24-tinethyhverahitrilé) and

2, 2' - &z olive-patt of 2,2} aznbisisghutyranitiieowere added:anduxixed theckuiitlll t her eby to prepare a .
nmononmer 65 B obtaipesimondiher cormpesitieniyraa changbd inanaauousousdjimsomprising M09 wt inenty e d
In a 2 | -ofipneshangewalersentaining28 wi- parsiotqalciymphesphatedohiained from setiiumphogphatpandicd- of

~ ani no- no @i °e'a"d§) #'rd@ F%Pﬂeaerb ﬂgrbémeﬁwg’f 3 Hithemomixge, prdstigsgd ahi0,.009imm fen 00
(nfd. by 2 nn uqmer t aqlrfegwqﬁreplaced byapaddle blade stirrer and stir-

g(rinr tngffrz 2;5'9?¥?sl °8'E 121& ’hﬁo 'ané%l | | ed 'e\grat n 30 Wt .
was stir aci g':fg °' °avou Shu
Kl ka Kogxg cu;gr wm tern Ror 2541 b

Rrepage a ly, Shtolds (@ ec ed to
granul ati on by means o a piIston- type |gh pressure hom)genr zer (Model |

5M 8TA, by Gaulin Corp.) at an ejection pressure of 400 kg/cnR2 for 5 nin.
The di spersi onPodgstyxengubjected 5 to stirring -byl@8@awt.pdrts paddl e
blagde stirrer for 10 hours at:800C to co ol et.e the pol ynerization.

Thereafter, the (SL3#% FHanF s it PR LISI0 Eet ed to cooling, washing with
. an aqueous sodi | ut.i h ion and drying to obtain
nodi fier parti clu'g%ﬂ{lg{z %%\e/arieo "%]'F% 6’%@; g‘tr‘r‘d a vol une- average particle

"size of 12 m crogy 504gvt00(p,arts of the thus prepared nodifier particles
(32) were dispersed in 1000 wt . parts of the above- 10 prepared base
parti®l es (A2)chycomprex oSt tdis-tdawicayshawylsalicguie 1 at a peripheral
speed of the stirring vane of 30 msec for 5 mn., thereby to effect a
pretreatment. Theekdfter, the resultant mxture was f ut twesparemt ed by
means of the device shown in Figure 2A at a per- | pheral speed of the bl ade

of  60g,NT NS EC L fAfe havifh SJ&??&%.F% Saabd & 120%€ b inbdns BAY bi rﬁﬁ%ﬁo&?@ﬁ hép the
surfaces c@crseiy ﬁlvﬁﬁéﬁ;ﬁ:& éf'aSpee %’%‘?ﬂ Ii:nt:é lv%riiaﬁ %ME?" ) funrt ?n!lf ' dt ' ms
of the Diobsol £i8t mifl ahd asdifldddy medrid3Fa WiRtErorge Sisdifierthb mﬁﬂaﬁ&n@r&é’(ﬁ

the i nt efhivitg eQbluinblBveridy | b&-ﬁclé/\@z% <P cronApief oA 5 % A rew&r%&mamahéa Piidticle
nodi f i edspasflintidréts ofabeveld a coverage of 11.5 % was obtained. According to

an ohger vattned) 6b vt. partsof &id thlsblained mbdifior Pérfichie ¥B2) Were\Wibperbean thob W ipartd @ the

modi fi er apRs-plepdréSbade peitides (AZ) by Mednd lof thé evice blicwd GSFiglke 1 Btaa gafshRraPspedéd of kRS .
The tri beitirgoiid of 3@inascrer Sahin.| thereliyaseffechaysetredtment c/ g. 0.5 wt. part of :
col | oi dal Slihbreafter, (he-réavifant miktdre whs/fuithen theatedidy meanis ofthddeyicashowrein Figure 2A atg mirdided
to 100 wt. parts of kj' 20 the tonerzsprepared above. Separately, 100 wt
"parts of 250 - 300 mesh- ferrite particles were coated with 0.8 w. part of
a silicone




resin thereby to prepare magnetic particles (carrier). Then, 10 wt. parts
~of the above toner were mxed with 100 wt. parts of the thus prepared
magneti c particles thereby to prepppessyadgyel oper. The thus prepared
devel oper was charged into a devel opi ng device as shown in Figure 5 and.

subjected 25 to devel opent er 2 bASOH 6 FREEor ¥hiih."WHersty té ABREMAHIRF | T Y
o 13 wumgsered A ."jﬁs zgt" S b R e AR
S conpri Sféﬁ'%nﬁ%%%e sur:lha'sfd %ﬁfﬁé %gﬁﬁ I ?:gt): iﬁt\éﬁébf tf?qu(nc%fsaidgﬂé a I@glﬂt‘fa tianer

h he b

non- magne h;F G M Pedpticied e%%?ﬂaf@clﬁ&(lﬁﬁﬂtﬂ%{eirﬁodh&%ﬁml&&éz)oa

menber, 1 ﬂgvag;g,bmi,;eh_ng a circulation region for magnetic particles, a
cont ai ner  PRkdotdfhg to'ah BbdeRVaticn@hrbudh b diébtran HiEd o) RWvas feundthattheudifibiarticies were
prevent i NgkedtopabilsBrfdcBgof thd bad(haritles: ThEXAkRlectiicchaRa df the threa@asgdddyarg. suppl y 134.
I n Fi gure 5p.5atpsit of caldidalelici(RA72) wife byaliihch2érosibiQi) was extaoallytadded i 00 wt perts of
(carri er)the tohérpreparedaddvedenot es a nonmagnetic toner, and nu- nmeral 132
denot @8 a deemretyly, NP wtopeets of 250t RN meshifagite particiaswéretiogfed with0.twtepasiif 4 sttieone
vi ews of reéietherebyeto oppare magnetic pticles (camipnh Ther: 1wt prstef the alve;tepas were mixpd mith 1 o5
6 and 7, A whmparteef thedhun prepared magnetic pertisiesdhereby to araparejagleyeldper. 1 j ¢l d based on a
DC bi as conjtetbys prepgred demalopr wateharogdintotacievelaning deyice agishgwn i Figne ;g%a 50""1“‘“’
conponent to dRestopment. yjereky gopd)images were|optaingg. Eurfhit in g sueeessiva conying legf oLy 0Q0shepte. 4
103 r df at ¥gd (mpoeayeregisoot®ingd of an arrow ¢ J& s35 at a peripheral speed
of 60 nm sec, and the sleeve 122 conprised a hollow cylinder of stainless
t eel (SL%‘—’Q@Q—? havi ng an outside dianmeter of 32 mmand a thickness of 0.8
and rotated in the direction of. an arrow d at a peripheral speed of 66
nn%%ec‘, The sgtiaeseomohbmesl eeve had been subj ected11® et lpaxgsl ar - shape
sand- %I asting by using an Al undum abrasi ve (#600). On the other hand, the
fi xed magnet 22Btbvlhekyirpcrydphecmongperhavi ng pol e30 oft Npar®®, S| and 82
was die- 40 posed in the rotating sleeve 122. Thus, a maxi num magnetic fl ux
density of ab&%¥rgps-dimethydaminertbBylro the surface of the sleeve

(develzgper-carrying_nmenber). The.nonmagnetic bl ade 124, copprised

ﬁlonmagzngtic sta*lﬁltgggrgﬁgg%’ SREChERE tghi ckness of 1:2° n“gp%’ég%l ade 124

and the sieeve {g3naehg)dniROseyd! ndtAaBroiaedd mcrons. The sleeve 122
e 03 e

and the photosensitiv rum re di spo opposite to each other at a
gap of ‘300 micrQqpSmo45%, nufBekbavevhfacpotbchibgrphot osensitive drum 103,
an el éttrostatic |latent inmage 150 of a charge pattern con- prising a dark
- portion of +600wéighd &nbei gbt,0ponti on of +150 V was fornmed. A bias voltage
"having a frequency of 800 Hz, a peak-to-peak value of 1.4 KV and a central
~ val ue of +300N¥-REsteapRlGied to the sleeve 122 by neahslowttharpower supply
134. Thus, as shown in Fqures 6 and 7, the electrostatic inmage fornmed on
tté phot osensi t ilwEddr by Sbinmlakampspofagaky Keowg K-Kaynetic brush 151. 50
As a result, even in_a successive copying test of 5,008 sheets, good inages
having an | maG@rBERsPAFCH: about 1.3 without a decrea® Vh-PREH® density

war? obt ai ned. P 0.285140 B npl e . 3.Styrene nononer
180 wtgparts 5 g%ﬁﬁe%l mféCrélyaFg%oEéX%o" U'S'L‘-‘s . 2.
W.parts NK-Ester 2G 1.1

Wt . parts 10 The above ingredisqitiwelre nibved atBi0 fordcnlaars by raeanef gaitLritor iapeppeare a gnopomer com-
Par af f i n po&iiar(QTe the thus prepared monomer composition, 10wt. parts of 2,2'-azobis-(2.4-dime@y\mle_rgﬂ:rl[egane nf d.
by N hon Betpad ot.Xa3obisigob@tylopitrite wene addrd and mixed therewith.
20 Wt .4par t s Thethusxptained monomer compositio vy qlyerosd in A agueoup mediurp which comprised {20Qwly
' The abovepartagtieriprshange waspreonfainiagiTowtarsrte gf sic (hsrosl f&éﬁyg 8 %’:Q

10

ihpn Aerpail K.
nYARSREPLIB AY"Cpuderstiiag by meanspha Tifm f are §§$"’E‘§%}E‘H
o e e e B &g@pﬁ%‘i@’fm i s e o
. .
b

2,2' -azobf 6&?8‘{3 POl ey

8 ¥ n. . it b
oo o o e e P e A TS,
1200 we . TR S U Il T on{ 3t b 13 iR oz o a vl vefie el s
phosphat eo;gg hd! asm:? htq,frug Osphat ef an ma - ¢t um chi orlj et.andd t
heat ed t e . =Y xer, and stirred a
18?08@5rgm or a%ﬁm ﬁﬁ?tghf'g#ﬁgfo)art icl g‘?"?rﬂfﬂbh“%fﬂgg’gif sion.  Further, the

stirrer was replaced by a paddl e bl ade stirrer and stir-



30 - ring was conducted at SOC for 10 hours to conplete the polymnerization.
The aqueous nedi um containing the thus obtai ned polyner particles was

- cool ed; and the particles were washedssidBia 1110-N hydrochloric acid to
remove the cal ci um phosphate silica through dissolution thereof, washed
with water, dehydrated and dried, and classified thereby to obtaln base
particles (AOHERFHELRL vol une- average particle si A@0oktlpa¥tsi crons and a

softening point, of 1250C In a yield of 70 X 35 Separatel y,
nodi fier parti CF%L agBANE mjet‘p%bd%ﬁ% 179 ’wtecf'ol | owi ng nanner. Pol ystyrene

.100 wt.parts 40 | on..,.te =90C, wei ght-average
m)l ecul ar wei ght ﬁvﬂ a%ge%% ecur%p?lr Qpcﬁgh&g tertiary-butylsalicylic acid

4 wt.parts 50 My =A4@igday € having the above prescriptlion was kneaded at

1200C by neans of a roll mll, cooled, and then coar sely pul verized by
nmeans of a spepgrdsine Then, t he pul verized product waswiUphbes
m cr oul veri zed by neans of ajet mll, and classified by neans of a

wi nd-force cl asthfd erby arisnt thgﬂiﬂalmmﬂdi fier particles (B2) having a
vol unme- average particle size of 1 rricron whi ch contained 5 %or |ess of
particles hayj ving tHelafidv pfebdiftic gkrmageda &o%baboveof 2l il Then
POy s Ml v .ﬁ el ﬁ; R e

1000 wt mnsaaﬁimﬁn%amwneawﬁeaﬁw d-prc | an
devi ce shﬁwﬁgdmuﬁie&wr@ejpaa&mazmﬁ spee t e Sti rr| ng AitS 30
ansec for 5Theh,60,wtigagts efthe thas &i&rﬁ&ho@fi&rpe&ia@ﬁ(b% d.éﬁbﬁéﬁﬁﬁw wt. gahi§ of the

r esul t antabevesprepared bass pérticiés (R2) by idaisetl the eviRBASWTOA Fights 1GEY périgherd 8p¥ad bithe
- Figur @ 2Atigitg wnersfi3D m/saSfor 5 minPthereBAb effetDa frdtreatiient | ear ance of 1 nm at a

peri.pheral THowefierdiie redutianbiniaiies vaib futfiertrestedbyin@ansdf thi device sHd@h RIFGule@A bi amikihe
modi fi er myaydeatanesf | BR)at & geripheral spasfl atthesblafe of 60omisaIar 3{pi. | theréby o fixAd)modifier t hi s
t r eat mentrarticiep(BR)da the surdases of the base paltisiep ti2). iircthie treatmerit the esifsmcd tirdeDin ehe\i@pact

sec., andorees2nmand the tampprature jp the fntesipr of the dbvidsiwas 6e°Gi Ascn remult, SIOCoompsisiag
resul % 3‘°E"8Ffb‘fa"t9 "ﬂﬁﬁg'eﬁ'sﬂ?fﬂﬁéa‘ wagioblaibees havi ng a coverage of the base

particl e tf’ﬁ ?W"%Hi“ﬂ‘@‘ra“ leptfan amiceascape,itwag founyi that thp mdifjer\perticiestyrers ned.
Accor di n tf‘ '?1’3? nThg fribaelectric chdrae of the daneryyss +15 uelgnas f ound
that . t he 4o Pl ‘?*(ﬁé‘? ePa"T‘cf"'B%{'PPl' ‘éﬂ’s %‘E?F'P!%@'é"q}? 1001¢- R?&gef
parti g es ,ﬁ%”i toner g{%
~of collo K1C
~ added t o:p%nOﬁkbmzﬁésr ts o0 C he eeer 0@’8@? ove 8%%5;%39%}5 4t ET?? 100
- wt. parts of 250 - 300 nesh ferrite partlcles were coated with 0.8 w. part

of a sil expRe €sin thereby to prepare magnetic particles (carrier). Then,
10 wsas parts of the above toner were mxed with 100 wt. parts of the thus
prepared magnetic particles thereby to prepare a devel oper. The thus

prepar ed devefbpEpnemRutyhr3cey late-div opi ng device :as shown in Figure
5 and subjected_to devel o]g wher eby good i mages were obtai ned. Further,

i\w-a successi ve* TP ASL? ng!B?r5 000 sheets, 15 -got¥P I'HaRAr%®re al so
obt aified. Exarrpk‘g t?ﬁ ﬁtl 80 : ZOS;yr‘ggﬁ% pnomer

170 wt . parts exy acryl af noner 30
W . parts Styr engvgﬁ@émbm@pﬂ.hyél e Mw: met hacryl at e copol ynmer
8 w.parts (dinethylam noethyl neth %ryl ate; 10 nol % nunber-average
m)l e\(,:#l ar 30 wealgbhit Mpoo 70@0) 000) NK-Ester 2G
part 35 (nfd. by Shl n- Nakamura Kagaku Kogyo K. K.) Carbon
bI ack Polyethylene wax . - 20 w4 pﬂripiazfltﬂs
(STERING R nfd. by Cabot -Co., U s. A)
(Hi-Wax 200P, mfd. by Mitsui Sekiyu
% Kagaku) _
Magnetic powder _ 6 wt.parts"
56 (BET specific surface area: 8 m2/g,

oil absorption: 29 ml/100 g)



40. The above Ingredients were m xed at 60C for 4 hours by nmeans of an
attritor to prepare a nononer com position. To the thus prepared nononer
conposition, 1OM. parts of 2,2 -ereiss3adey 4- di net hyl val eronitrile) and |
wLpart of 2,2'-azobisisobutylonitrile were added and m xed therewith. 45

The thus ObA.ﬂ& AR ovd oGS Hvé%r)neYt@ aﬁ%%dckpabﬁﬁlsa%e% 'alfdl!
- which copp t jfﬂ&‘ prodtct was Goldd ﬂﬂ&@d%ﬁfﬂ v’%lrri& &;%52%2
parts of uid by RB LK&?QR;K) kfjpart bés Setagkpattide sialr Hpdat 10GAL ed
to 600C, cidhélPine pdvider vied SontdVed TRAY the gl Brodue! By Weof #2i5kag LibdsifiBiiml by iibida00
rpmf@r 23.) Hefby bo@biam rbmerpambrb&mawhu mtmmecuv&a@rpsmara sizé 6ifabblUE 12 micidfs &ridial I €T
was repl seredinppoimopraedl € bl ade stirrer and stirring was con- ducted at 600C

for 10 hourthet,@0 &b pirtsadf the nabeve-pahtionar matiifietr marticleS (B2) used inEr@mphdie@el Sispersdd lnm
cont ai ni NoPOwteatthefsheabovaipreperet sy pmticigsdA) brineans vftie dovicd shdwn ia Figurb N et a per-

parti cl eéphevairspeetatthestimog tvineaf 30ou/sasdor G yrdn. dherebg toaffect alpetreatwentenove t he silica
t hroutgh di sihereefter. he resultant aiturgiwasfurter wwmn’eansafrtmwmawm Figete 2/at@ mini-

cl assi f i aymclearaedepf 1'6'“0%?&?’!?“%%{%“58%# Riqde of §0 Aysec fos & Ming ﬂarebbwnﬁlemé'ﬂa e
particl ePSfF"‘z'% (B2) ta the ayrfapes o thy hase padicles (R) iagh 'BU?%‘R“"&F“"I&%E?*’ time i, iha frena r?‘

modi fi er ® F’“P of "e%“'" he jampe M@?&@H"‘P fthege 'Pb‘f’?séﬁnch@’ 3rasHtea tonesgomprising  -p

0 285140 6%&*‘“""""9 1
e e AL e

= 40
| silica treated with an amino-silicone qil was externally added to 100 wt. s of
: wt partsthgqgng,rg‘ ,ed w I ent WII"k RO 30 Amxture havi ng the fabove

pr escri pti Ofe Wasobtdiied “assuijzm mgmm&n%tmaan%eidmmnbhmmqhnﬁémwdt hen
| & cAar spbahol KKY sl s484it, RVen T A BlzcdebiveosyMRskt 6115000 shbbtS, Bood iinGgel VthoRt fog &4
product wage fisw Wérbbtdaiiea) 0- pul veri zed by neans of a jet mll, and classified

by nmeans of a wind-force classifier thereby to obtain: rmdlfler particles
(52) havExempl 6vol une- average particle size of 1 mcron. Then, 50 wt. parts
of the thus obtained nodifier particles (52) were dispersed In 1000 w.

par t s»0f t emaiasy of qfrdjomplexiofighieiatysulylstidxp acid (agerag partidesize: b ficrinededsityi tH
shown | nwere digpessed inat00@ wh partsisifi the Sasegeticlgs (2) prepared in Example by mepnggpf tha devicsf 30
'm see f ophown i Figure % 8 @penipherplpesdiobibe: sttif"}srve'!ertéaﬁ miseq for 1Diein. ctharehy to effegia pre-

resultant"e‘%‘?‘%lture was further treat ed means of the devi ce shovvn I n

FERERC o “"’?F“’”"" °"'“ "a f?" Gy B o il
mi Cl m 6 2
t hg su?f Bﬁfté%esé?? ‘ht e etem e?’ﬂ’ ein FH"} fgg%ﬁ ?%ﬂi j nz:et °
' tlhmedln §f|d éa %:: ﬁfaﬁy% O%Hﬁs 0% (P & et 2 f"grrl 8r of
e devi ce
t 1‘13m 9%ﬁﬁaﬂ£} PR dé]'ﬂ%ﬁ%gm@ﬂﬁ&d thereby

Qgrtlggl em%%w@gage 0 Yo Was 0 ing t
observation through an el ectron m croscope, it was found that the m)dlfler

particl eGonpRfdivd Exémple 10 partial surfaces of the base particles. The
triboel ectric charge of the toner was +15 piclg. 0.5 wt. part of coll oidal
S{_i ca tr eaheshsepertition(A2RTribbalectic bhisfyan2 uCrg) preparad ia Exairipioaiviers aa sk dseti @s altordr, Wt

par t swof ardines subjeeted prieggaifadatib ontise sat® manner aslit Exaniples. Add rasuftcahlytinages having

. subj ect edlowmnagnﬂgtslthiﬂnapnmith fwychrfegwese ablainad etdi tinvecpf 1000 sherts ¢fBPYBS.25, nf d.
by Canon K K.). a result, even in a successive copying test. of 5,000
sheet s, Wt hout inmage flow were obt ai ned Exanple 5 35

: Styrene butél a(a:r Iate 'dsl lV| nyl - benzen%sm e 0 . .
100 V. ppy 02 et eplodel s B8 e Saonty e o ypngrio 1

My 4 5 (A2) (triboele ample § and the resultant mlxt to lmage
S formation by means of a copying madh ne P-3525 mfd. by Canon K.K.). As a result, only images having a
low image density of 0.2 - 0.4 with considerable fog were obtained at the time of 1,000 sheets of copying.

was ol tamed

4

80  Comparative Example 3

40 wt. parts of the modifier particles (B2) prepared in Example 4 were added to 1000 wi. parts of base
particles (A2) prepared in Example 5, and the resultant mixture was kneaded, and pulverized in the same man-
ner as in Example 5 thereby to obtain a toner having a volume-average particle size of 12 microns and a tri-

55  boelectric charge of +2 pc/g. ' o

The thus prepared toner was subjected to external addition and image formation in the same manner as
in Example 5. As a result, only images having a low image density of 0.2 - 0.4 with considerable fog were ob-
tained at the time of 1,000 sheets of copying. :



Pol yet hyl ene wax 4 w.parts
(H-"Wax 200P, nfd. by Mtsui Sekiyu 50 K agaku) Magnetic powder

6 wt.parts (BET specific surfaceposzesdaoB18 n2 /g, oil absorption: 29

m /100 g) 25 @ EP O 285 140 B1 A mi xture having the above prescription was
mlt_kne%ﬁéwooc for about 30 min. by neans of a roll mll. The

obt ai ned d product was cool ed and then pul verized by neans of a

pul verizer (Jet MIIl 12-DS2, nfd. by N ppon Pneumatic Kogyo K. K.) into
particles havr%rénﬁomﬁ@m&\‘ier age particle size of abHutwti@pants crons. Fine
powders was re ¥ fkﬁ verlzed product by nmeans of a zigzag
classifier (nfd. i ﬁr’” 653) thereby to obtai Pbh3eR#MHS cles (A2)
havi ng a vol e icle size of about 12 m cyons and _,a softening
poi nt of 125C. fri\é% gu\%ﬁg‘ﬂparts of the above-nentiomed TR T%r particles
(B2) used In Exgqmbax?cwise, dh@_gerg dub8cHHP0 g\%anpggtls of- the

abovetpr epared base parti cl és y nmeans o he device shown In Figure 1
at a per- | phesalafsiacdssrtct he sti rring vane of- 30 m seced Parksn ., thereby
to effect a pretreatnent. 10 Thereafter, the resultant mxture was
further treated (BfdvehysNdhonh§edroi KeKshown In Figure 2A at a mni- nmum
clearance of 1 mm at a peripheral speed of the blade of 60 msec for 5
m., {hereby M‘ﬁsﬁeﬂfhésnodlfler particles (B2) to the! MkfRBds of the base
partlcles (A2) the resjdence tine In the Inpact zone

th at ne
s 3.45 sec. dt‘h gt l%hgﬂr'gf‘g?@ufﬁ FABRXR XP9%? BfKthe device was 550C.

a result a toner conprising nodified particles having a coverage of 16.2

Y% \WAS 200Dt i ¥h@ dbovd fgredients Weréhised ¥60°O foP A hdRis DS nédis ofin attitbrasistbparth dnBiRdricOin:
M Cr 0SCOpesitioh.tTo tvathud gréparbd mbfdmef dempssRiIch, i 0 Wi pata.6fi2j2Cz0bis-R-Bméthyivalrohiftilg) ardt | al
sur f aces 104. padoer 22aabisissblty@hiBits weldsidéd dnd @ble@ thelewkh. char ge of the toner was
- +14 Cc/ g. Orhb thus obtedtimoodmet cdnhpositibmlwas cHargediintan equead mediuin campriaing 1200 et. partsone
oi | was efdereexalings/watetderdaining 100 parts of pamino-modified silica (obtaieed hytrepting 40D wiimateof The
t hus #bt Apmeil20QwithyS wicparts ofisminotpeyitriethpxysilgee) fangd 1henti paris of\P. IrNebydrochidric acid andy i ng
~machi ne FW%%C updeystirjng by reana plaTKrmpmixexrcpang stined gf| 10.00Qrpm for PFmin. tafgueeatsi ve
copyi ng

igagthrepgh S'SQER?P"S"FMB‘E@“@ ferovas ieplaced bxm R"H‘Bﬂ‘!‘a‘!’é%ﬂlﬂ s{ifiagyeas condystager o
obt ai nedat mpletat tg %mg,%
di-tert ‘EI NSl ‘f’g%g
1| 1) er I ar n? TU 0 on ereg %;RE gxol%a?;%i pro esgiwg rgasﬂp:é r ed
I n Exarrpf s|z of " §OR §fJP B fePare speed
~of th I re-
Creatment. TRArS ?""Er‘g >ﬁ‘rr%ﬁ%9 # Pl PRSREIY ol BaRlelihog?, O O

Oof, thg devi ce shown in Fi gure 2A-at a mni- 30 numclearance of 1 nm at a
peri pher al $fof t he bl ade of 60 ni/sec for 6 m thereby to fix the
modi fier partfeHERt X@Z}eto the surfaces of the basel{faMt-®a&ES(A2). In this

treatnent, t he i npact zone wa e and t he
t\e_r,rperature Ihﬁ the ﬁterl or lw{]hlg devi ce was 600C. SZ,QS }Pgﬁlst a toner
conpr4esi ng nogh fd&sb A tdfclcﬁs.tla&\él,_agyabggygrage of 1.3 %was obtai ned. The
t hus prepared toner was subjected to Image formation In the same nanner as
In Exanpl e 2, wkeekixyl i35 agdad | mages were obtai ned. Qorpgapalkitse Exanple 1
The base particles (A2) (tri boeI ectric charge: -2 iC-g) prepared in Exanple
3 vvere as such used as ato er an vvas sub ected to |ma e formatron I n

B ikt e
£ sdﬁ%" %%"é'@mw .2;85 3z :f'::c"‘i"mm g%r i éﬁf ol

silicat :E th eternalya ase
part'éa'es & ﬁé:H- &h@& Edi HGdaq 1) WofoRi i 1dod ot thg"d
the resuéﬂoaarm Gl el 4 b aeg' d""%a a%%ﬁ w‘fﬁ" ; a.laa'gs?,ef o
copyi Ny &ing nm%er&\ﬁm&'%pﬁtrgat)nentp‘s a resul t only inages

having a | mr&armg the eb%mﬁhthmfe wEfurthePtréhteliibl Mesiid RFthéIEHVROLHRWA ATIgHR2R atifleri Ned
at t he tjphaal epeed of RIS DES0SW/EC f6i 3. Wibreby to fix the modifier particles (B1) to the surfaces of
85  the base particles (A1) and to prepare a toner. In this treatment, the residence time in the impact zone of 1
sec.
According to an observation through an electron microscope, it was found that the modifier particles (B1)
were fixed to the base particles (A1).
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50. Conmparative Exanple 3 40 wt. parts of the nodifier particles (B2)
prepared In Exanple 4 were added to 1000 w. parts of base particles (A2)
‘prepared in Exanples 5, and the remsotdsandB xture was kneaded, and

pul verized In the sane man- ner as in Exanple 5 thereby to obtain a toner

~having a vob BuEsef Q‘Sa Qﬁ’c}@gé Sﬁmﬁ' ‘?\m{%FA&-%surR 17 VH3 Sxegh QdJeEIEHOé\Qt rts of

boel ect r iy tlapblrddlabd: prepared toner was subjecte

external adgiphiafy, WM. pAROS 2661 ﬂﬁtn‘nagﬁ‘fehi% petfRies REB cHERYU I 0B @@Hibkﬁe 3.
AS a I eSlsin tRdtbhy td ProERSmalRdtic/partitled (BaMidrn IR, 10N Jafty ofthe dbove tonePwére Wixediwith
consi der abb et pep@ of s Ruditepatedinagiibti@particiee tetebito Plepske @ AéVvelopret S of copying. 26
EP O 285 14thelthusprepsnsd develoget waxahargetinto adéveloping device as shown In Figure § and subjected

-+ 170 wt . pao deselGprishiirythin aamelmenser as/h Example 2, whereby a clear yellow image with a high image densiB0
‘W . part s wayolitaimedld r ubber 15

w . parts (ATHedhus Bw4iSPRd imagk was thénfixpibyaieans aj afixing, rolleﬂet lgmperdtgre pEIBECrak the sur55* C
8 w . frar tfage (Im'egf wMepr fixed inmage with gqoqkfbyblﬁts, and good anti-gffixet @rd qupi-windiay characteristics

1 wt. par twag gtRfnedhy  Shi n- Nakanur a Kagaky Kogyo K. K.) 20 The above

i ngredients were m xed at 600C for4 hours by neans of an attritorto prepare
“a nonomeEX¥ERR8 position. To the thus prepared nonomer conposition, 10 wt.
parts, of 2 net h a nitrile) and | wt. part of

2,2 - 8Z0bi 0 dea ?agh’%#%?ge%m% dy"\" Loﬁo gmrﬁ'%?eé therewi th. The thus obt ai ned
nononer conposition was charged i n an aqueous nedi um conpri sing 1200 wt .
parts of ion-esehpege monemerontaining 10 w. parts 60 sti.pertedified

.S Ilca (obtained by treating 100 wt. parts of 25 Aerosil #200 with 5 wt.

parf spof anmi noCpedpyedrrebbexrysilane) and 15 wL. partld #t-parts

N ydrochl oric acid and heated to 600C, .under stirring by neans of a

- TK- horoni xer, SRdCeMPIeROSdiTEefpilami iy ss nin. to form par- tides

t hr ough dispers ther, ,the stirrerwas replaced Ly ddl e bl ade
stirrer and sti ??E?’Iﬁ 3 %%H?juct ed at 60C for 10 hour? f"% %omgjl ete the

pol yn#ri zationg Ihepggﬂglgg Spfiwm£ontaining the t hygy Qet. ?,hgeg pol ymer
particles was cooFed e particles were 30 washed with a sodium
-hydroxi de solution to renmove the_ani no-nodified silica throu h di ssol uti on,

washed with "ﬁ/ﬁ '"9 E'Efe ao"&rf?"éd"'" J‘i’\ﬁ?’ !ﬂs'é@gtl"f"ft o 3t"ﬁ'é1" b 2269558 -ai n
col orI es&2 ned gr mt'i be Si of 9.0
m cr O Sd rwfa? ] Ica‘t wt p:ns oaxerosl
- prepare Soarts ordistmedwaterandaowt pa
100 wt. chlo 5”%9 Irred 0°c for 80 min tes b ofa TK-homomix
wt. part S(n4f9 Tokushu Kikel KoGyo KK 6 g a r@pat%ca!l uid dis-
‘4 W . gar E&sm Phe dispersieh Whs'theh sﬁbj ‘?r\égns% Eﬁl&ﬁﬁ f%é ﬂﬁh PR&Surd
OOC anﬁ&meplsMEBTAQMi Iln lé{:ﬁa pf&sured? I@Bmzﬁfﬂnhh@lgdm&a y
pul veri z@ge #sh siBRéSd t@EtirﬂngSQQﬁdnsmf Ia baddibbde stin@Eroi10l Ho6rs aredel RIcOFpIe thePsly-
furt her megdation. pul veri zed by nmeans of a jet mll, and classified by neans

af_«a W nd- fraéresfter, thagispdrsian wab bubjeciey totcooling) washing mmdarquearouwmnmymm(a Bdgtiohavi ng
- a Vol «anedeydrativg endodryibg to bistais madifiep parficlewi(B1) bavinglaivalimeavatage peeittiesizéobt.2 hiees. Of

particl es 28U wiparts opthe thus prepesedmodifier particies (B3 hand3,00@wt pasts ofBe base parfigles{A1)300

Wt . part BrepdrediimExampled wotstteertad it thasdine masnepnsrin Exampls 7 tiRispy aeblain @itepger sed | n

1000 wt. pdceasdiggto %‘r@s'ﬁ!ﬂs'%th F P@@’%WE’EP(‘“@P@S“"( t)“°539d'ﬂ%faﬂf§°'2ﬁ(31)he
devi ce sWEJWf“Idr'P'PP era eed of the stirri n '?Bf? ple

m /se€ Tge%?l‘?f"ep PH@P@'WST 9%1f° %@ﬂﬂy"t é'?ff‘ '%’F| 2

resul tan Ygogd images pareioRaln t’e ® %H nfiyinding SheraciensticR yyer e
Figure 2%°%t a per- ipheral speed of the blade of 60 m sec for 3 nin.
thereby to fix the nodifier particles (Bl) to the surfaces of a5 the base

partigles (Al) and to prepare a toner. In this treatment, the residence
time 1n the inpact zone of | sec.

.55.
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_ prepare

According to an observation through an el ectron mcroscope, it was found
- that the nodifier particles (Bll) were fixed to the base particles (A). 27
" EP 0 285140 B1 0.5 wt. part of cokpeesakeBilica (R-972, nfd. by N hon
Aerosil K K') was externally added to 100 wt. parts of the toner prepared
. above. nggﬁﬁggly, 100 wt. parts of 250 - 300 nesh ferrite particles were
. coated wtTh 08 wL part of a silicone resin thereby to prepare magnetic
. particles (carrier). Then, 10 wt. parts of the above toner were mxed wth
5 100 wt. paﬁtﬁrﬁﬂerhétrhuecpyb@w#eiﬂvmqyﬁhenzqmut|cIes t hereby to

- preparse a devel oper. The thus prepared devel oper wax charged into a
devel opi ng devi EBPRLYERBWN | n Figure 5 and subj ect ed%Q@ow§eparsgnent In the

. sane manner as in e e eb acd |l ow I mage with a high I mage
" density was obt é‘r’ﬁgﬁg T:ﬁ%tf?l é\@d%lg T/'op"e%i 6&%% hen fixed by means of a
fixing roller a SIRET 8%(; 10 face thereof,

wherely a fi xedﬁ?irt‘%gefyftﬁéi%lg%qil xa Ity é&a}?g%good anti - of f set and

anti-w ndi ng cbar aehpléstdbeSayate ANt y@carrpl e 8 16 Modi fi er
particles (51) were prepared In the followng manner. Styrene nononer

90 wt.parts 20 ¥alicylic Geid zed rubber 2 wt.parts
.10 W parts Cr conplex of di-tertiary-butyl- salicylic acid

1 wt.part 2p o
20 Wt p par,ﬁ"ﬁ T%hﬁvl thg'alJOVe di%;%ﬁﬂﬁ waxﬁektMadg at 150 Mr abput 30 in by v::;' L} :f Targ
Jesult amhamg&%liitﬁe-a@ra&é partBﬂEfz&of out10 Micions anés tﬁa -S?Jeﬂivdbfo&

vier e add@gt by Medns Btk ZgRadYieBsidr finfd. b RIPREIES.) tﬁé?éﬂ?ib?dbtaln(wse pSuQIcles (A1) gld Vdfime-

oQt/al e d averdde phticl€ SEgvPatioll 12miskeks. charged In a 2 |-stainless steel vessel

whi'ch al r ecmhy thue prepdréd basdipattities{A1) Webtieated Wvitiothé modified arfidleaqB D pleparéd i Bkinpiened

- by tr eat 7ighd fthe\miannep a3 in Exaniple/tthadebly ko sbRiha tonek.d. by N hon Aerosil K K') with

5 wt. part sthetfhusiprepacditanpnwas subjeciadiojaagk tomadtion £1d Gixation in the sdnge nesnnatiasin Exdmphd

wat er ‘and, vdereby googimages wefe abtaihpd. Fyrthethi antidffgetand the antirwinding characteriaticewerpsalso

stirr®dd aecdgddiarivasin B@mpiRut es by means of a TK-hononi xer (nfd. by Tokushu

Ki ka Kogyo KK) rotating at 10,000 rpmfor prelimnary dispersion, to
éﬁﬂf.’lﬁ;ﬁd dia- j. 35 persion. The di spersion was then subjected

nf

P "8
e el i 1 b5 g gﬁr: Sake
t%&%gnahi& rﬁnﬁ%ﬂgn th nfbeinathd E% ple

L 0 A T o B BB Rt e
259% %%"3‘ sty
p

Thereafter 2

agueous §( H r"gg on, ydration and drying to obtain
di f4ger partlc es ) havr ng a vol une-average particle size of 1.2

mcron. 250 wt. parts of the thus prepared nodifier particles (BlI) and

1,000 WLepahé s of the base particles (Al) prepared in Exanple 7 were

treated in the sane manner as In Exanple 7 thereby to obtain a toner.

Accor di ng t Spratesiosmeducing Dondr for davethpiny vleetrestitic atentiinages samipising: | t was f ound

t hat #he nodi f i reixingresinoustasspaftioles (Areonprisingatierst abirdbraesinadth mpdifier partiokes (R) 4on)-. 45

The thus preisias echlarantiena ciiprge contijiierdhesaby tomttaohdhsamodifier natticlesi(Bhta thefsiurtages el the| n

t he sane. nobesepertigesiA:ardanpl e 7, wher eby ood |rra es were obt ai ned

Further, the anti -dﬁtPﬂ'@!"Géh?&a%er?Ef“ﬂ?Ft(NWWEF'ﬂ Hg%t@r”?%fﬂ"ég‘%r“@‘%'l"éo

good. 60 563"2'893“z°l’3*30m&@“’81'9ﬁ‘&ﬁﬂ9é Smmbetweanarqlating memberand a fixed member

HyF ?%ﬁ wo rotating members, and passing th artldes through the impact zone at a tem-
acr yl "ﬁt e-di ‘;Qrat % C so as to provide a total residence time of 0.2 - 12 s, thereby to fix the modifier

particles (B) to the surfaces of the base particles (A) under the action of a mechanical impact force exerted
in the impact zone so that the modifier particles (B) are partly exposed from the surface of the base par-

“'%,

ticles (A).
&0 .
2. A process according to Claim 1, wherein the rotating member rotates so that the tip thereof forming the
minimum clearance has a peripheral speed of 30 - 150 m/s. ' '
: 3. Aprocess according to Claim 2, wherein the rotating member rotates so that sald tip hasa peripheral speed
55 of 30 - 130 m/s.

4. A process according to Claim 1, wherein the modifier particles (B) are fixed to the surfaces of the base
particies (A) at a temperature of 20 - 100°C,



6 copol yner 90 wt. parts (weight

rati o-80:20: 1, weight- average 10 . nol-ecul ar wei.
300, 000) Cr conplex of di-tertiary-butyl- salicylic .aci d m, lmw“gﬂﬂmmm
2 wt.parts 15 A nixture having tFe?Z3J¢e8 brescrlptlon was -Kne

1501 C for about 30 m. by neans of a roll mll. The obtai ned kneaded

product Exapledol ed and then pul verized by means of a pul verizer into
particles having a vol unme-average particle sizeof about 10 m crons. Fine

Craset 1ror (nperrepeRbuivE RAyEREraPRTIndiflend 100 a0t D e (A

havi g a voI Ungs 39 méyerage particle size of about £0S The thus
pr epar ed base partlcles (Al) was treated with the nodifier particles (B1)
prepared | n Exgu@ight! tacibessare: Npveiglis-averagepl e 7 thereby to obtain
a toner. The thus prepared toner was subjected to .inmage formation and
fixapion I'n theobecelanmweighls Nw: Bdowt e300, 00@) eby good i mages were
obtained. Further, the anti-offset and the anti-w nding characteristics
vere al so 25 ChoeemBl oK | of | §inter hlasyumniar - Exanpl e 10 At oner was
prepared in the ne nner.as In Exanple 1 exceptth carbo bI ackw as
used as a col o?%ﬁ?c%fal?ﬁ%’t%ad of C.I. Pignent Yellow #* $n Exanple 7.
Accossdi ng to an observation through an el ectron mnicroscope, it was found

t hat the moolitinedaviggthd atovemessantion Wascaait-kneadadatt15Q7C for gbqub3Gmingly mepes df g 6ol
parti cl edl, Theinbtained kysadsdepraduict wem eqoled and thep pulverzediby memgvéﬁ Bulvasieer dio pagtiples

fi xat i ohaving avdlumesayemaaenarticiegize ofgbqul s:fjinepawgep w%; rgmy 13%@ asized prod-
obt ai neHstbgweans afazgzag °'°As' Sﬁfésbé! Apigp YBEFG@& tpgbtain bagp partiges(AQY B g‘PBﬁ?‘H’@"'

r arp of r | S
efect® ogYeéﬂgPE %\‘t%?ﬂ F'??HP ﬁgﬂab%?%dé tqaérgodlﬁnewaftlﬁle%h S E){a}@eba e

partlclesTﬂ\

le 7t
(B) co g wj,!‘f" $Rcts t?o';, .nttneegaﬁaﬁm i\iﬁ Bahglene
modi f i €L Wi re oo | §ﬁﬁ- % TL
|ntr dugl l’b erm ler particles a
fixi ng ans | ch as an | rrpactzone haV| ng a m ni mum cl ear anceof 0 5- 5mm
bet weengganioiRt4@t i Ng nenberand a fixed nmenber 45 or between at |east two
rotati ng‘—ﬁmt?‘ne ers, and passing the particles through the Inpact zone at a

tem per atAtsr Wis plddared ih &Hdlshienarmer ds i Bxardple Texcept thaticarborrbiesk Wasused asiagglorefit 0. 2
- 1290S, inkte&d of IBYl. Figmeht Yelldvhty usedlin Examiplg¥arti cl es (B) to the surfaces of the
base part iAzbadingtédan abaeteatibhthroagit aneiecpdn naicrossofeaivasdéuni thptibe rhaskfisppasticleswerg | n
t he | npécid tomantial sefaces af the base particlési er particles (B) are partly exposed from
t he sur f acibe thizs prepmredaener was subjected todmgga)formatipn and fixation inthesamg magiegesif Exagwle] ai m
1, wher &iwherehygaodireagpyiverereiiaiead. r ot at es so that the tip thereof forming the
m' ni #um cl earance has a peripheral speed of 30 - 150 mis. 3. Aprocess
according to Claim?2, wherein the rotating nenberrotates so thhatsald tip
has a p&H'ﬂﬁeral speed 55 of 30 130 nts. 4 A process according to
erein_the npd rge surfaces of

t h e ba Sa V\gPrtoFe Eg p cm e6rrfor eve gl%ctl(o £t§n ¢ eQ &%L 40 Bl
B nsmg flt(c:::‘g: rg l;sz:haas|13e c%by%& §t'ia%ﬁ]ﬁ’|e BLE pé;l&;lfy (%‘}l :é tlﬁaﬂ]fd%ﬁ’; & géZzene

' Copol YET pas artlcles ; and . parts (weight.
ratio 80: 28 17 m‘%ma\gqﬁmee ,makcas (hy 8t HEnttor Mdicies w;mmxae ﬁ\ema%.ch has
an impact zone having a minimum clearance of 0.5 - 5 mm between a rotating member and afixed member
45 or between at least two rotating members, and passing the particles through the impact zone at a tem-
perature of 10 - 100°C so as to provide a total residence time of 0.2 - 12 s, thereby to fix the modifier
particles (B) to the surfaces of the base particles (A) under the action of amechanical impact force exerted
in the impact zone so that the modifier particies (B) are partly exposed from the surface of the base par-

ticles (A).
50
© 2. Aprocess according to Claim 1, wherein the rotating member rotates so that the tip thereof forming the -
mmlmum clearance has a peripheral speed of 30 - 150 m/s.
3. A process according to Claim 2, wherein the rotating member rotates so thatsaid tip has a peripheral speed
55 of 30 - 130 mfs.

4. A procéss according to Claim 1, wherein the modifier particles (B) are fixed to the surfaces of the base
particles (A) at a temperature of 20 - 100°C.
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Cr .conpl.ex of di-tertiary-butyl- salicylic acid

2 wt.parts 15 A m xture having the above prescrl ptlon le(mlnm'ﬂﬂuﬁmm(
1500C for about 30 min. by means &P oxssedolBini||. The obt

product was cool ed and then pulverized by neans of a pul verizer into

particl esg h% M‘E%tﬁf{ £ %fierBi E‘s% rrﬁ:gﬁre ﬁlﬁgi (Bﬂél?'r&eﬁfth%ﬁfa%sarmf bikE
e

powderwas r
classifier ( A pi ne Co. ) t reby to obtaln base partlcles (AI)

havi ng a eolmpmeeséacaﬂdraq/ercmyes [Whbrein CHe@nadifi@cpatticlefi(BY are filed t611hé Eurfabes of ihe basBUS
prepargd basmrtjsias (A) el azemgerdtyre wictd - ¥o°6at ed Wi th the nodifier particles (Bl)
prepared in Exanple 7 in the sane nanner as in Exanple 7 thereby to obtain
a toner. The RPRISS tRlaimy,wherajpthe kage, "é‘!?l"éb‘\)t"!f‘“r‘%fﬁﬁj'ﬁ'efwftﬁ'ﬂﬂ ffe eeaypled
fixation in foikatthaypassiroyahtheimpaghzqng ghyis| wher eby good i mages were
obt ai ned. g F t b, Nl ' | stj

vero st ke °é%’ﬁraa“§F1a'"‘°L&ﬁ?%"@§§#%F§m9& Wiy S FAATRD Bhd 2
prepared in the same manner as in Exanple | except that carbon bl ack was

- used as a9.col goaesd acediding th Slaindt] whérek thb.molifignpanicles/(B) haveva kolurhissveragepartichiszbe 7.
Accordi ng tcnfaﬂodbsehava’ttﬁmsqwtmgman el ectron mcroscope, It was found

t hat the m)drfre artrcles vvere | xed to parti al surfaces of the base

i n §'°§ q h ° caad
P (o nﬁ;gm s ‘“ﬁﬁ i i S el

obtalned 3 rocess for producing a toner for devel oping

elect r oSt At | KprbcdbdabordingAS BfRintR WRérbis ihe Base Hrticles (A) are m|xed Wittt tRbdifRSpaRtiids fds ase

%/I Ghes (AaGRPBEIuRIND- SIC fof 1580 riln by MEHAS oflaieRhdbink B sHFY vaRe berba filings | €S
com prising a colorant or a charge controller thereby to attach the

rmdr fier farAnreseesacioBingtaClaimd, whereindedesarfarticlee(Ahepgerisoabindarresin hividg a sefteding

i ntroduci ng PPiEcrBlsBOKarticles (A) and the nodifier particles (B) to a
fixingrrensvvhlch has an_i ct. zone .havin amn num ¢l ear ance of

m betmecl A7HP M's'gﬁﬁwhaﬁﬁw AR (i comere & romrqin crobed s
two rotating mn‘d@? passr ng the particles through the inpact zone at
a tem pefiatﬂ-ﬁ&edéfaoolaﬂimgMMQC%%ﬁﬁreB&eBErﬂMéﬁ@ cBmprid #8indeFradirts? B pfyebtbr Tesird
0.2 - 12 s, thereby to fix the nodifier particles (B) to the surfaces of

t he base ﬁammbssct(omjns;mgmhehe@m thebase particlest)icontaic aitolaranp.cand fhe modifienper t ed
I n t h& i npadicleseomerising atcharge qohteollendBa) havera vplume-avetage periitle size whiphis 02 r lesspties d
fromthe sur"‘!aaefé"etﬁﬁmi"baé"éamaveQ‘iﬁbqebsfﬂeﬂ)ﬂfgmltw3m’ppf@@e@s according to

Claima1l, rein t tes at th her gof
formng’ KA mﬁ%&éﬁﬂ&%ﬁy M ighl “géﬁ 'ﬁ%'b By offavess,
\gpcegﬁ accgr i ro er rotates so that
sard tip 1|7a%pa:c&e bidBraMG BlCIalk €5 dhepdin tﬁ&nod-f?sﬁenmeﬂaz)%om&s%aﬁﬁﬁ%om&%ﬁhm to
Claim 1, wherein the nodifier particles (B) are fixed to the surfaces of
t he base 18aiirraceasacqonling 4a Claimi18,wherelnitherreodifier faglicles (B2 ®pris@ @ chargefcPnt®ligrand a
1@SII resin. 1 c 11 1111 Jliii 5. A process according to
\gh in the 'ﬁ rS)ﬁlliﬁzmﬂ!frefrxedtothe surfaces of
the base ?‘fr’egsse%ﬂrgﬁ %;,“jcae oo o befies g pbeag roo i asegs v
empel
accordi nq td re n &"%odi fi er particles (B) are fixed to the
surfaces 209f atphRedd@8ddrding to Claim 1Bkiierdil tBSb zs:ﬁa %ﬁﬁmmuﬂs@aﬁheﬂs JarJ.QC 7.
A process agpgetivdiypebparod fhtodgh BuspensiéhPoRmeri base particles (A and the
modi f Per particles (B) are recycled so that they pass through the I npact

zone pl uRM Aprogess acceriing ® Claim 29, mbereln Hiekaeapadicipn(A) emorisgiarbinger regfnef @ ¢rpsstiitied base
particl es (XyyHyre eorglymern urre average particle size of 2 -0-20pm 9. A

process qg(:%&%?%ftﬁgg % 1were|n fie Ellaerpan?lqes]ctalor?rgris gragtlilgrlaISFBJ Bazreavoume-

vol u ”ﬁ‘ av r less that of the base particles (A).

23. Aprocess according to Claim 22, wherein the base particles (A) do not contain the colorant which is used
in the modifier particles (B1). . .

55 24. A process according to Claim 23, wherein the base particles (A) are colorless particles containing sub-
' stantially no colorant.

25. Aprocess according to Claim 22, wherein the modifier particles (B1) comprise the colorant as such.
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of :0.2 or less that of the base particles (A). 15 ‘10. A process according
to daim1l, wherein the nodifier particles (B) are-mﬂmumm,m I C
silla and then m xed with the baseppassiaeas (A), and ,I’w

nmodi fi er partlcles (B) are flxed to the surfaces of the bdsetpaftities (A).

i xed wi LR RRORSER R bt 2 Bk MGG ohlos 80 Skl BB i o

for I - 68y m\ﬂo&ysaasmsg toélaﬁhszMﬁfeinlaﬁvﬂoagm@aﬁi&lég(Bi)mgnmas-mﬁg £glids b J.
12. A processition tehpe@ituie)T§)of S0°@bmabdve. Wherei n the base particles (A) conprise
--a bindgr resin having a softening point of 90 - 1500C. 25 la.- A process

- accor di ng2& &@%ﬁ@!ﬂ'“m&‘%ﬂﬁzﬂgwmé@é’amﬂﬂpﬁ @éa’(dAbe mestisr pasticles (B) Arg &e-
~resin of a ciPeYYsly piRRAPALrOyCR SusPenslon PRSHTAlieR=r . 14. Aprocess according to

ol yester Hhchb tﬂ;ﬁﬂ%@ﬁogﬁi‘sﬂa@%ﬁ g8 R it e
al a C

parti des (A) ol rant andthe nodi fier par- 30 -~ tidles

conpri si ngp. A sricasPRedidiititd Olain2, vihisrdin tibavadifier paAild$B1)RireTixaIo the Slirfacés obths base

whi ch 1's 0. 2patticles @9 8indet th&actibidafa nﬁéhah-bmrﬁpaeteoraatambﬂge&mo gowl have a
triboelectric chargeability of 3 pd/g or above. process according to
C ai m 15, 3anpregess acpridingdelipimdS. Plnlt'zﬂ'w'f'eﬂ’zyﬂda?@Z)far%(ti‘adies‘eﬂr@c%ﬁmhawg of
the ba&e parRarticle ptaytempegatyre oi2R-9¥EC: on of an i npact force at a coverage of
0.1- 50 % \f[gﬁg & er
Rart i cl es ﬁ%ﬁ%ﬁm&&j@?%%ﬂ rod lgrrp%gb%iﬁrﬂ ﬁkg‘f oces@gbé*
accor di ng to Calml5, V\/nerel n the nodifier particles (132) conprise a
chargepcontrol ler and a resin. 40 19. A process according to C aim 18,
WhEeT ei n t bgekafdpriéne particles (B2) conprise a resin having a glass tran-
sition tenperature (Tg) of 500C or above. 20. A process according to Claim
15, wher et.n Verfehrresum Hoestdllercdires Tqndds zam Entivitkelmaakirbstatischelatenterd Bliger(Ui?gssentic r e-
. 45 s pec »iMisthen herzettiger 8asidtéicten (f), diuindestens@in Bindehareaumifassdn, mibModi izierefeil-

- process accor dichep (Blodidpin Firbehilttel qdereinen haduhgsstguariplttel amasash.am dagyrehalin iadifigler- a

bi nder resin ofertelichendB)auf der &berfiichen der Hasistetichgn( F\‘E'?efes@"-UAdprocess accor di ng
to daim1l, wadnijhrendeeBasigigicher(A) ynddei Madifiziere andBriryeine Kidergjprichiung, die pinp gy o
~a vol une- 50 s°h'3919ﬂ?é?“a€!f'€mdﬂ?'t“i"e¢ Absigng yon 45 bis Smg,zwis §°‘[‘ﬂ&f°t'€fP"dPh§'°'B%[§e

- particles em in%? weh rotigrende
& (e ?"ﬁ" o 190
Parti ol os §E\i)§;§£ e %:g%gw \'m'"t A e ﬁ%} hase

rBasns ritn, me anis én.
r%lde erflﬁ-
|l er

particl es (A) e?néia? 8.5ag§o%§atﬂ £ e:%é

col orant. ,,g,h erel n e nodi

p\/tlc_;,ges (BI) corrprlse t he colgorant as such 30 2aCEren the me ptlco

a’r i a 28. VerfEiréhtRacrAnS Gdh (Wil ddsotietendeEllsmdnt rotfaR[s0 W4l dein@ S iitaé) idleide mipitalen C| €S

(Bl) conpr i sxdstand tdidet,wina Uehiziufyescvaihdigkaitvon 3@ s 158 nys beseas acconmiing to Claim

- 26, whereinthe nodlfier parties{Bl) conprisoearesin having aglass tran-

~ siigi-on t ehpafeefahigna @& éﬁ;wzm rolipraRde Elemgnt rotier seagdie Spitze slpef/iguigaschwinai m
22,7 wher ei n“ﬂﬂ‘ﬁ‘é“’ﬂ& b“b t"P’?:‘i’e@‘g“(A) and the nodifier particles (Bl) are re-

specti vel
SEEGr o B, SRRSO Gy i b feef
resin of a crossl vi nyl -type copol yrrer 30. A process

accordi ne.t o/eﬂmmmaaﬂb,nsmhmrmn ie Moditizlérértefi¢heip (B) &l dbh ©Ber(liithgn dar Basfsiellchén (Ap t he
sur f ades of bbirwrebmemr\toneblasst(%)nefeaﬁdmerdehte action of a nechanical i npact

force at a cover age of 30 - [ ocess accor to Claim15
wherein the agelyanna ?hfg'aﬁquhc"f@g e d'fgaeéerﬁnsawaira*tqengbgrﬂﬁqgmswtemn Bhse
15 par PPENESTOMAYrtyt voq 39 RiRfREP BrIHeerden- 20 - 900C. 32. A process

accor gj ng, ]E?Jee% T Ansphllf ﬁ%ﬁnﬁ QB(%L&(?J unB @6 bditifore {éféinln(éfgvﬁeé&}vémnée&) the
n, igle

surfaces o 86 dieid $chlaon Rie GurinfiiaRr at ure o
~ Patentanspriche

8. Verfahren nach Anspruch 1, worin die Basisteilchen (A) eine volumenmlttlere Tellchengrﬁl!s von 2 bis 20
pm besitzen. _ .

9. Verfahren nach Anspruch '1, worin die Modifiziererteilchen (B) 'eine volumenmittiere Teilchengrdfle be-
sitzen, die das 0,2 fache der der Basisteilchen (A) oder weniger betrégt.
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1. Verfahren zum Herstell en eines Toners zum Entw ckel n eI ekt rost ati scher,
latenter Blider, unf assend: * M schen harzarti ger Basi stﬁlmmm
m ndestens ei n Bl ndeharz unf assen, gpy 2gsigisf | zi ererteil - ”'l Hm

(B), die etm Firbemttel oder eI nen Ladungssteuermttel unf asén, Aurms

~ dadurch d| |f|2|e]r ean fllglg gje
Cl e m ro oxi cht
easrerel | Rl P S e e e e
~ der l\/bdllelgg,{eé eilche n I Nl c ung, dre
mt einemmninma tan von | s mn zwi schen el nem rot i er enden
El ement; und, Gerlf&hfm&hﬁrﬁn&ﬁu&l1ematdle@éﬂiteﬂéﬂ!n&ﬂmmemd&ﬂér&&mhamﬁ) vordér Befenden
© El enent en besiigea 1 bis 80miin [3kY bei einer TemperéburvomnGisis soetminHitisinee Miscliesmitainem Rt flagel
- Schl agzone beémissthtweardeenper at urvon 10 bis 100C, um so el ne Gesant verwel zeHt
von 0,2 bis 12 s bereitzusteiien, un dadurch die Modifizlererteiichen (B)
auf den Of&r Verighrop pachApenmich it yodp F'EH%’I'?"("K’?“ pig P'"ﬂPé'F"zEl“ﬁWP'P EU’!?&“@QWF"“"“
' mechanvoschen %E'?]F@g‘l’(?‘%fﬁs %Yu fixieren, die in der Schlagzone ausgeul bt wird,
so dal diq
Basi ot of | o gHenieh ith Rndploh £/t R B e i cr il
roti erende El enent rotlert so daB seine Spitze, die den mninmal en Abstand
~ bil det, enmv&ﬂmauhgmmkpmmd; vepide tib Besiateil&ien [A) sin Bindeharzsaub eisent Pdlyestarharz umfas-
Verfahf"’en naedm. Anspruch 2, vvorl n das rot|erende El ement rotlert so daB die

Spitze el ne Umi auf geschwi n- von_30 bis m s beS| tzt. 4.

\é(;ré fahren 1ﬁa¥ﬂfaAn g Apeen r:'ec% (§§ ‘%p{gf@r,bf%tﬂe @% erer-
flach 8

bef rest agt e\r/]\B %é AH%’}HSG%%I% “%'PTHE sc e A bar von

Moot |zI er er an den Qoerfl achen der Basistelichen (A) 45

bei ei ner 1660&%&& H&cnmﬁgbrﬁﬂm Wworin i Mda zR el thihen\(82) UMbr. deFEinviiRiinig dIMBIESthigkedft
Anspruch 5, gbdenDbéiichbddb Basiteichen (APt SilediBedBokurigsdgradh@n 0,618 50 ¥ Defestig vebiden.

Basi stelichen (A) bei einer Tenperatur von 30 bis 70C fixiert werden. 50
7. Ver ssahf&nVertahien nach Anspryeh 15, wadn dieMedifiziemsisiichenin denastigeg hgdungssfeusimittel umfas-
“Modi fi zi erer?@} i chen (B) w ederverwendet werden, so daI i sie die Schlagzone

vi el e Mal | auf rfahre
Basi st el | g f "acﬁ R"??o'fcﬂ\r@ St | @?@‘%’ﬁ’@gﬁ‘g“n‘é?’o e vu(5' ssk}"%"“ﬁte'zlﬁ'd £ In Harz
"~ besi t zen. /érf ahren nach Anspruch 1, worin die Mdifizierertei I chen

(B) eiffe \ml VGFRgh bidch Rhsprube s, w&mmﬂaiﬂgenh@eﬂc&hmmrz nitieRer@ssubwandiungsbmpsler
der Basi st el ia@f @13) YoAB0°CHAér dif@ber gmfasdant i gt 31 EP O 285 140 B1
11 L111111 lii 11111 10. Verfahren nach Anspruch 1, wori die
Modi f i zi' eR®r Yesfahremeash Agsprugh 15, worindis Resipiellehedi () und dipMpdifidiererigitahprBRkjewsils dusah und
mn nj,t den ‘B&@leB@P'V'E?T@ﬁ'°('ﬂB'9ﬂjBFhV§@ﬁ'E wer den, " und danach di e

i fi7ieer ohen rfl e Si_S I chen befestlgt
wer den. He ?ﬁ ahnzoc ﬂns%‘r’ﬂc‘:ﬁ'cT reA\R/o'e EHE T °E§ "g':tvgrlnletc p(’lx\T i
den I\/bd|f|2|ererte en vor dem Befe- stigen 1 bis 80 mn Iang bei
einer Tenpes, aw.lfamemn&h hhs%nﬁﬁ’@@om die MbdifizRreptbiiRRdh (BA) SRIFRIHEMITS it @InBraaharédniittie-Cg €|
gem scdt wer ke Meilchedgréféamifasisnc die S@Rfabhsdar et Basisteildiah i(A) otér veliges betiagt. | chen (A)
em Bi ndeharz mt el nem Erwel chungspunkt von 90 bis | 500C urnfassen.
Ver f ahr en2haYasfainar pach Asppruch 22,erin H'°(§’F%Stﬁ‘8%q"§‘f)éI°F‘GH%F@’R°N}“°@'?W"BWH§§W&P'&’éﬁ’“n es
quer ver net zeHf ‘%Wf'iy‘ﬂ'eﬁaé)‘(?ﬁ'fﬁ“ﬁty%ltyp unfassen. 14. Verfahren nach _
Anspruch
Podyestor P SShale ol ARG ol 1 B it o S e o o\lpihon i
Basi stelichen (A) em Firbemttel enthalten, und die Mdifizierer- i.)
bti | chen, 25]i verfahren heehl Amgriah ww&maﬁetmifﬁiaabtelméam &in der@rkified FaBbmItt® Didabdsh.cr e
Tel i chengrolfe besitzen, die das 0, 2fache der der Basisteiichen ('A) oder

weni gey. be& r\éagf@hremmherrsnecft% wnsia flia Medifiziasarisiichert (BHelrAlareand d@ﬁmm umfassgn.nc/ g

Nod f1 21 cF % ) o s Ver'fmagr "ﬁsﬁ%ﬁw@ﬁeﬁéﬁﬁ@ﬁa@eﬁ‘)& shrapda,
Qoer fl ochen te | g;a iooal hem Bedeckungsgrad von 0,1 bis 50 %

bef esti gt zdvewdﬂmen .?a'éh Aﬂszmcmr WeHR IR Badi@GiltheN IR RGEMIdizierdmetcRer(BS Jeweils durch
Modi figgi er er $uzpénsibmpoigtheridatioRhidrgegOm womenINgsst euerm tt el ‘unf as-

29. Verfahren nach Anspruch 28, worin die Basisteilchen {A) ein Bindeharz eines Quervernetzten Copoly-
meren vom Vinyltyp umfassen. '
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sen. 18. Verfahren nach Anspruch 15, worin die Modi fi zi rteil chen (B2)
eln Ladungssteuermttel und em Harz urnfassen. 30 19 V}"ﬁ "ﬂ”l'"ﬂfm””m
Anspruch 18, worin die Mdifizieregpegpdsaagnrein Harz m

ei ner d asumvandl ungst enpe- ratur (Tg) von 50C oder darw ber un# agser.
Verfahren na h Anspr ch 15 ri.n d |

o 1"l SRRt o ol oS Bl Ao “7:5:;:;:';:'1
hergestel | t er::n ren nac nspruc

Basi st ei t cheft ) oM Bi ndeharz si nes guer vernet zt en Oopolyrre- ren vom
Vinyl typ Wif a8@Mwen ndeh Ankstidhale] viRin Bia Modirhiléigelkhbn (B1) aaish Obeiflazhen der Basistellchen
I\/bdlflZIerert(ﬁ;lbbrdmmeﬁsa&tuemzfmhxncaefesugnwemen el ner volunennittle- 40

ren Teilchengr8Be unfassen, die das 0O, 2fache der der Basisteil chenbés@q oder
weni ger bed% i Eﬁ“@@“’\@ﬂ"&?‘i‘r@waé‘ﬁ MM&WW(NW%OW@%%% _
(A nicht dadAmeleinerTemperptugyep 3% bip 345C befestiotwerdgey \b- difl zi erarteil chen (B1)
verwendet wird. 24. Verfahren nach Anspruch 23, worin die Basistellchen (A
farbl ose Telichen sind, die Imwesentlichen.keln Firbemttel enthalten. 25.
Ver f ahren '?PJ&W’M ?uch 22, worin die Mdifizierertelchen (Bl) ein

derarti ges, F| teI a e F,@Q af¥nted e
Modi fi zi er értcgjn ‘gn‘e Eﬂ’ﬂmﬂ ?E Eia?rgpq‘ﬂrng (&g%%?ﬁ%"g?ﬁﬁgé?%g& stéqéﬁs ! 50 ;’qu‘ij _
Ver f ahr®n nach "ARsdidhgda rticM&fréJheﬁﬂaGd.M}dé ) i Solrfphehifnt difwihs UiblrbsireisBrviin i
mt einer d §Mraoeeuﬁ'gmﬁgs iébhﬂﬁhﬁrg&ﬁdadﬂiégdaﬁm%hmﬁ‘@men.
28. Verfahr eﬁ‘niémtaémﬁlﬁi B%mammqb;a..ﬁam&ts abs paftiles(ddbase(d) ;@ &
Modi fi zi erertel i elgdtuéidd ed RitiRlidssdetbiasec(R) 6tles particulesSmedificasicas(B)pdany wremeysatie on
her gestel it \WRatdRGui prdSbnte\daé 2l 'imbactpmsientinEy espsterddhf miniotal de Oci &5 B entetwiéléc hen
(A)\s| N Bi ndedearadurnteton darantfize sushitté rmo@ds paixgléments tournantaaetidipassagedes pantfcules en.
32 EP 0 2@%radef€ladddd’impacta unetempératurd dgl1p a 100°C denianidred éinhiir gnp duréetotaleide afipup ac h
Anspruch 22, de6Rian2 eiafin ddfikerfsinsilesrperticuidsimodifipatyices (B) apr surfasexdes pariiciem dapagr)
Bas| st oi | chersoysApctiom¢’une fefea mécapigyerdr Ghag exarofe daneda70ae i mpAgt ﬁf"stm'ea@ﬂ’:“&ﬂ'ﬂs mor t
el nem Bedeckdﬁgﬂg@&@)\?@?ﬂtBﬁ“‘lﬂP@e"Sﬂﬁ%“!?és‘Pé&‘ﬁ"@f‘"s\ﬁé?“&é?? degase (A1 “verf ahren
nach Anspr V\DI’I d| e I f#d¥60
der Basi st ?‘f}; ﬁ ini (%%0(’: ofd 6 g"ﬁﬁtﬁ;‘?g&%b‘ﬂe)deﬂ%mg‘gg?egsaﬁ%ﬁmrden
32. Verfahren hac nsp ruc vvor n e M f|2|erertellchen (B1) an den
Qoer f | ached) Ggcaddbivant ﬂlr&vemiatu(n&) ddaclequal I8@ment mnquemrhuae manfdre2fde BonExIOODé ait
bef est ¥yt wengetessbPedpasmusibecata 130avsl. Proced6 de productlon d' un t oner
pour | e d6vel oppenent d'Il nages 6l ectrostatiques |atentes
. conpr end: 4 e Pmsbdéayiwantia reyendication|1 clang lenupliespa §"ﬂ§é‘°ﬁ'ﬁ?€"c€§$’§$ﬂ‘l"x%ﬁﬁ?s@ﬁ?@ﬁt
. au nol ns une dP%Bﬁ%'esﬁqmﬁ)ﬂ@’elt?Wm’%‘?ﬁe@ 848 Cparti cul es nodificatrices
(B) conpre a col ant
| ey |%s n?ra reverg?c uolfm Jaﬁsq @1 ﬂaﬁgﬁmggﬁi@?& gg%ntggﬁs?téﬁsug%ce%e
base (A) ; et s partlcu es de base (A) ot des particules
rmdl ficatrg, C%océ&)sudamﬁ ré¥BndiEaticn S, dafs I8dbel les partibulesaiotiicicatripas (BpsossRéds euwmcado N e
: npact preyespatitileside RSPAF Lomitémpsraturedd 307085 A 5 nmentre un el e- nent
; tOl}r'ﬁar); et un 6e6nentf ixe ou entre au noins deux elenents tournants, et
| e passagé-ddsochdfrauiventlagayendicatipd dans 'aquzﬁ?f@aaw%s]e%sa( At 8?'%?5??&"'@'8%"% a
. 100Cde nani ed® santaqcygides de,maniare, Auelles traversentplusigyys fois 1a gane i 2s, afin de
~fixer ain | £s 1 e dnlveling S
. de base (23 i 8{“"&@% Ay ﬂ%ﬂ%r“f,g?%gqﬁngggﬁ%%ug%e%ﬁgﬁgggt?g?@gye dans | a
. zone d#npact a tn quo | es partlcul es no- 25 dificatrices (B)-solent
~ part| el | enentpretémsines lafevbmdicationf1adnes idgsl Igatticdes negifidatrides (B or(t sje maennPemyoe d 6
~suivant la rWuildta&mrode()lzauleinasdeloaqdebellbdolpbmamsth@aa!t(ﬁf tourne de nmanibre
' quo son extrémt6 for- mant espacenment m ni
- peripheri ¢% WW“N"‘IB@""H‘F@““@1 daﬁ'ﬂ%’ég%’ pgg 'Qiérglmllﬂ t‘i"’é Xiﬂ"ﬁ%ﬁﬂ" ?fs °°8%1ns
lequel &' el erdptlice hysioRhobe pyizgypeies pegic LRSS GYP!

fixées aux surfaces des particules de

11. Procédé suivant la revendication 1, dans lequel les par_tioules de base (A) sont mélangées avec les par-
ticules modificatrices (B) 4 une température de 0 & 50°C pendant 1'4 60 minutes au moyen d'un mélangeur
85 équipé d'une aube d'agitation, avant la fixation.

12. Procédé suivantiarevendication 1, dans lequelles particules de b'ase_(A_) oomprenngnt une résine servant
de liant ayant un point de ramollissement de 90 & 150°C.
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30 . - une .vitesse pé6ripherique de 30 a 130 m's. 4. Procede suivant la

revendi cation 1, dans lequel les particules nodifi cat;“"lmuﬂ" ﬂﬂlﬂ)" 6es

aux surfacgs des particules de basgpgﬁsﬁogqe tenpera HC. 35

5. Procede sui vant | a revendi catlon 4 ans | equel |ed parttcutes *

nmodi fi catr| ces sontfl xees x surfaces des Eart I cul es de base é{%t A une
une

t t revgndicatinde- e o lParRrtiquig flehpesit ?95‘?’?81‘?“‘@'“‘8
Iggﬁglral g; pafso'?e(ﬂﬂnég” a'iefdf‘(t,‘@??t g " sontfixees aux. surfaces des

parti cul esqfdephagssulvint Iﬁeﬂpﬁwﬁaﬁpﬁh%weﬁe%nmeﬁiez%@) BiprénnefcOuRsiRnt une
suivant, | a r qeseiuepbicanpdyes@@ns | equel les particul es de base (A) et les
parti cul es modificatrices (B) sont recyclees de naniere qu' elles traversent

pl usl eur s 15| Ryodédé suiyand lagtevendicatian 1, @ans lefirebleepbeticglas dechase (Apcontispeentiuncralolaptet les
dans | equel |regicyesmdgifightacss dempiast ug myulgserr deieharge 2 ot enemoyprrie e kolifes de dia-
di anbtre de 2néiredont jovalewrsstgle 0,2pH geiagide 62,50l selle dpgpartisyles fiei hags (AL ont unegepssits
| equel sbes pd’tetcl“i!%ﬂ té@éﬁﬂﬂ‘i‘ﬂ“eét‘?’&l ?)&“s( B) ont une m)yenne en vo- |une de

di anetre d ﬂbésn?rarru}% ven ?on Clee esdea% m&FfH:a %%ﬁxé(aéa‘gux sur-'
Procede sul vqﬁe? ol fa us| %@L 1Y) 0%
nodi ficatric ES n rrean ees avec fas I ce hyropoe
pui s avec Ies partlcul es de base (A, apres quol les particul es

nodi fi d&t ri7c Bocsdd) suivaril la réverdicatiora1sxdahsilefueCiespaititalepmbdificatibaayB2) eortymendert Ay ré- 11.
Procede sui vaokatelrajerchargateliqoalt | on 1, dens | equel .1 os particul es de base (A)
sont nmel angees avec |les par- ticules modi ficatrices (Bé' A une tenperature
d&70 a 508 &imreast sujvary lagevepdicatiencls. dans HWHPF Rprticilenppdificgteiges (B2) comprennent yp,fép o
d' yne gube d' QHB?"P’éiPl"Pﬂ'igeeémsWea fixation. 12. Procede sulvant |a

revendic at 90" §nt Ia‘?év&lﬂlcalloﬂsl 8, Qgﬁélé&ﬁf%am%f%&ﬂwceg gﬁ%@m%@: u

resine Serva% f‘a dn@%p@%@@ﬁéﬂ@e%sﬂ&n
285140B1 13 Proced6 sui vant Ia

r evendi cat200rPrdcddé sdisansia regepdiehtioh €5 dqnatet;ueﬂed patticales dehsse (4)A) lespartipuiasmddifitatrices1Te
| i ant une r sNB2)eordbréparées popectiioment gar polympé@risatioy eesspenegibn.cul e. 14. Proc6d6
suivant |la revendication 1, dans |equel |ee particules de base (A)

conpr ennerft!: EHREALE spivapkip reyendicafion 20, dans [egus! ippragfisulpsfodate (B FomeRypaedcernme lignf une
Procod6 sui v&ffine fameedu sapolyneredn type vigigue réticdlere| * | es particul es de base (A)

I
contlienneng, g, F’s‘g’(ééfn& re%ndlcﬁ‘tﬁm Pabds\datid oS paFlsdied {n&ﬁﬁéainﬁé’sm‘ﬁ%hﬁﬂém dt 1)

rbgul aseur de, volQ:H de-HinaFD YS610 By Rblns/dR| 0 Fhis iBfds'd8 b ? &
~valeur est de 0,2 ou noins de 0,2 fois celle des particul es de base ) et

ont une ca@3a®rdebdébivant lareveteication 22 dart lenipbies @eticnlbsiedbaghdAlhe caritignnent pad leisiorah .
.Proc6d6 sul vamtestl‘&lhséGmrh#lpemmlqsnno!iﬁszatrﬂzam@ﬂ equel les particules

rm\gific'atri ces g sont fl xees aux sur- faces deskéartlcul es de base rggA)
soUs | “actPoh™y ‘l?ﬁé"’?"b‘ﬁ'&’ée‘ﬂ’t?a??ﬂ%d s lgguet leg Rartieules go base {A) snt drs pertiquies ingplo
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