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In the present invention, it is necessary to select a nmagnetic materi al
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resin conpositi on has a reflati vely small bul k density and therefore has
poor mngsxability with ggmegnetic material hol di ng(éAL@;ge anount of air
anong magnetic particles thereof. As a result, it 1s difficult 5 to
sufficiently m x the | ow nol ecul ar wei ght conmponent with the magnetic
material. Incidentally, when the bulk density of a nagnetic material of
cti ¢ syst elntheraboyiericuinligs, Madenates Gr, Fenred br Abul k density of 0.3 g/nl is intended
t o be 4ncr eBedenehof e aresent finventiom cdni eealsumisedawithaothar etiditides, | if ddsinezl, Udive gBSI ty
can be i fRSpisa EaPles ofgush additivap may iGluge tybridants wimhcils Tieflons kind Stedrats polyvinyilidand .
However , fieide (Fnang fhemgyolndpylidene fieiige istrrdensdy eliresivesssualaatecetiur okide, ditnes carbide
about 0. &?“QV%_‘!}a"ffﬁégP??ayth%sﬂ tiupy Honatre saprstarred);dtowebilityimpriigy @gents sugh ek or
| ar ger \/\,‘r‘f'%l §'g$ﬁ;% icylasty preforfe 'ﬁi‘k'“pcPfeV@H'YP&th"ﬁ?ri;"‘t'th'é"R?UiM agpatsuehyas carhgn may

' OHY §Xi%e P ¥ife: i g fush ps lowmelasylar wriohh pelvetttyiengy low-
hi gh- quaé‘}: OCT Yol po ﬁéﬂﬁ% rgw%wa’seﬁggf - gitef Aoenis- T e Bl oo 2 Sy € o
latent i gROSiELQEdEd On~an pt11|

Vil
PO . . .
) k fiog Raties, of the opRasite polarite 24 ile drvelonabiifir ed

a toner ha Ll i j apabl e rovi di i es
subst apt iﬂ@?:mgwi% {oﬁj‘:ﬁﬁ%‘f}? g\iﬁﬁﬁ%@%ﬁ? J;%:ﬁ Béy 'r%fge{f'g £ y"&%sbs. "T‘ﬂ@gsraé'gggwqeé‘rmt hi s
may clearly be consi der eg that the 1 di spersibility has been inproved. A
further Bighesioekdmpiiensity may provide a further high dispersibility.
I nci dental Ty, spherical magnetic particles have a small residual
nmagnet i zat il a(redcto}, 200 phriscBLivdighd bf EmleRd\werd RflargbdSINB e BMGI&IrY Svad Rlise§ td ) Of
60 [ erss] refiox dempasture. Thethinwgnaided diopiised mixutdl o HOOSRAS by waght SNARED hdRom& and
cont ai ne&S5iperts di di-Rfute tpexitoureer afnetidefiua oS @Mours.IFEANY, iufdbr BRYonb Fsilokl §8lutioh ON
oxi des s @elymesizatiom yasecdmpisted {E48ut 156 € C), fand cunteae s EoBRALTIASpolybtydhe/ sl wakt al
and 20 foueshio briseleble indHE with Myh= B5500, MwaYin € FHER] dnd thei nedirepealost GRIC! waay Positonddle s €
nmetals with netals such as al um num cobalt, copper, |ead, magnesium tin,
zinc, antinony, beryllium bisnmuth, cggm um calcium manganese, selenium
titanium tungsten, vanadium and m xtures thereof.




The spherical magnetic particles may preferably have an average particle
size of 0.1 to 1 mcron, prefera‘l_g]-_l,gslg1 %959 0.5 mcron. The anount thereof
contained in the toner nay preferably be about 40 to 200 25 parts by

wei ght based on 100 parts by wei ght of the binder resin, particularly

pr ef er alalnyldofartwaightd 3pe0; with Tyy=wei-ght based on 100 parts by wei ght of the
bi nder r estha,above polystyremd (30 Ipertsf byxwdigt)i wag daseeiveti lin e ahah6rhdri mixiGre Ih@@addlowitby Of
t he magmevide a mixaesalutidhe magnetic toner of the present invention may further
contain a charge controller as desired. Exanples of the charge controller
meyi ficl ude; dyes or pignents such as nitrohumc acid and salts thereof 30
or Col or I ndex Monbmerl#fidtuwae di scl osed i n Fapandsstcddirhi@uen pat ent
Application No. 133338/1975: Zn, A, Co, Cr or Fe netal conplexes of
salicylic acid, Styyeneoimonemed; di scarboxylic add; whd fmadtsed copper

pht hal ocyani ne pignents; styrene oligonmers having nitrile group or hal ogen
i ntrdduced t her ai-Butald astriydeiteatmethameraf f i ns, 45 di scl'bsed in Japanese
Pat ent Publication Nos. 42752/1980, 41508/ 1983, 7384/1983 and 7384/ 1984.
Particul arly, fPdwvimydbenzene of dispersibility, fet2f conpl exes (or netal
salts) of nonoazo 35 .dyes, metal conplexes (or nmetal salts) of salicylic
aci d,gal kyl sal i 8¢mz@YdcP@raxiisdiayl sal i cylic acid,! naphthoic acid,

di carboxylic acid are preferred. W have found that a negative charge
control ler of ateStoR¥dH PYA T T t her i nproved dispersibility and
| mage quality. The reasqn for such phenonenon is (ﬂo; negcessarily clear but
may- be consi der e®S¥RACAHFe nonoazo-type conpound Gras certain interaction
wi-H 2he deconposition product of a 40 polyner or groups present at the

- term nal s u$ thecbyvernixedsalutivg, 170 partsrygreigiht o water tdntainidg l0a\pian @y whightoha pgrtally
cont r ol Iseponifigdipalyviewt alcdhelrdissalved theteineveare aided tade® azospensipnl di spersed i n bi nder
resi n. Parkhp @bgve suspensior ves addefl inlr anprictosequippedwith mostine fav stinjpgebyasepidiighcheany

i ncl ude fargegdich haghbaes eharged willy 13 pasts P Wpightiofwater @ndiebleesd with aitregsn.caad suspsnsien
conpdh n6°'Yfﬁ,$Z‘ﬁ'P%f"é"r eaiey opfcat g seagtion fereperatioef TP 95 OC for 6 haurgwet a rotalingsspesdrof 100
wt . par e sfifing,vage qtf70 pra-cAftar complefjoneaf thefreactionathe prodych wasfiliered Aff.dghydrateg and

char act 8y9dste igﬂ’re fAMPsEigR Ak 3 Bolystyrena gnd & jsiyiepesn-pyyltagpialgAopalyner.sthissgmpesition  Ep

contal -insgluble a| L‘P' =-sgll 0 160 mixed therein, and the polystyrene and the
?é%\_ 3932%?': r%-fu | Ia}r%a’?e?copm’i{melf wgrmjld :LO%O? geneously mixed,\;{ h% hus obtained composition
( CA- é% mprised spherical particles and aggregates thereof, Z:#{&' %gnicle siz[e oé gb'B 'n]( "M '
diameter in the umulativeéfistrib fon curve , and ain ﬁ.{l % q esl gl?l ﬁ;gvp (31 b
denot es Eftvof fn ThE-n A of t Chal gpog' )ﬁ an be
oduft Tt thare :ég”p' es

; confent:of luble {theasured %’Sg&l&&r of a s$ éoss sh on) was W
al so m xedminf c@&rhfefgh GJiﬁuE‘Wj’t d THE SRl Gs nfggsuﬁﬂ\éf gHE Y
of such palelht the/ S3iticHR 6t hBd HR10h Ao ¥ 3310 YEfo BPC n'd?i'ih M{ '=”&53§<W?Lhe£ £,
POl y\eh NY2.6:4EN MwiMnUS 1258l #ERRBAIRISIEIghtRR 04 Vr UGS 13725 Wl YOELAS:, r ofthe b T €d) |
abrasi vass 58164) aid thé QlakdtFEnsiion BBint T lof HS Borfrdhdhsts? 10°S8r a8 bdpariieh Ibl &PBWas 660N
them stcontiumtitanate is preferred); flowability-inparting agents such
as col | oi daé cisrdcionsics conpamtiig rslbcalad Weightsadt GelrespdctiveCBYing \4hd PésRVEdMbbsiHIBRs were
corduct measured acrpaiing itanitle Bleviigsnetioch as car bon 45 bl ack, zinc oxi de, antinony
oxi deo ti fByare ofeShodex XF180M as the cglurafoa@P¢ measnmnernt,Lil veas asvainbid in el heattchanhisne,
| ow noPletdul Gef aBPE Mmeaspiirigydsviest FASHALC/GRE produsedian@alers Gp.).and IGPOfoperation agent s.
It is aPfigtopbyilepting 20,1l pf a sampimighdut &t Pt copdentydtipn of THFrsoluliel utdee the sordiid bl ack
- fine paPitTHA flow rglp of fanligyinydad Pyeusingl anrR fay thesdeterter. dha ths| cofudtipn curye formelesulang

agent . xfl%ht worpent, THEL $qlubiens; of menordisporerd polystyeonaistandnard igterigls (regdueedi by t o
Synt H%S|7§: % %"%Q‘H“t cular wejghts sH0- %, 2.3 B 031 0F. 3P A0KORR0019ar ¢
are par f&¥ 5y < Th?7 0% R ARl EReAR warm ysgd.

Synthesis Example 2

50 Into a reactor, 150 parts by weight of cumene was charged, and the temperature was raised to the
reflux temperature. The following mixture was added dropwise under cumene reflux over 4 hours.

Monomer mixture Formulated ratio
85 Styrene monomer 98 wt. parts

n-Butyl acrylate monomer 2 wt. paris

Di-tert-butyl peroxide 4.2 wit. parts

12



Into a reactor, 200 parts by wei ght of cunene were charged and the
tenperature was raised to the 55 raf erature. To this was added
dropwi se a m xture of 100 parts by wel'ght of styrene nonomer and 8.5 parts
of di-tert-butyl peroxide under cunene reflux over 4 hours. Further, under

cunene ref | wurthek pbiythdriadlion Rhs/doMple®a LhddPcutdfie RABRYAL-08s ¢ dYHad tunierd w[a@reﬁ;hvedand

CunMene Wathe' styrensacbutyl ReryIRe | cpSdiiel BBaifdd RiaNew NaBod, awaRtint D 232 & mbid Ptk 4tk
THF, wi t hmbbeutar SeighD O, 7,000/ avth T =26352;. and t he nmai n peak of GPC was positioned

at -~ EP O JBd aB88 sBienernibolyleanizta copolygbit (40 fpaids BOWeig) Wi digsomedbin the Gllowiiie
abqye pol petoyeenistue3@prpdde zmisyrenei ght) was di ssol ved in the nononer mixture
shown bel ow to provide a m xed sol ution. Mononmer m xture

Forrmulated ratio Styrene nononer 55 wt.
parts 10 Monome);;“msyxtuﬁer yl ate mononerFormulated ratio 15

D vi nyl benzene 0. 26 " Benzoyl peroxide
1 15 t&t-Butyl pe$"o§(’§e‘2€e‘f'ﬂ9?meﬁexanoate 36 wt. parts

0.7 20 Into the aboye o ut 170 parts by,wei ght, of water

contai ning 0.1 pa?fg‘bg/% a%’FY%FE%HP?%‘P‘F% sapo#fi ed pol yvi nyl al cohol

di ssol ved therei form a suspension e ahove suspensi on was
added ito a reac i’\@{r? gig%‘ggﬁn%th a stirrer for gtgsri ng by use of high

shear force whi chglad d with 15 parts Qy i ght of water and
replaced with ni trogenyf%dfélﬁgggnm on 25 pol leE?I ggﬁ on was carried out
at a reaction tenp@f@_t%@%p{,eggxi,gz%{:ﬁﬂ]_ for 6 hours at a rotating speed
of-the stirring vane of 2 rpom~ After Conpletion of the reaction, the
priaducte was filtergekoidatdehydrated and dried togggge awconposition of a
pol ystyrene and a styrene-n-butyl acrylate copolyner. This conposition

cont ai ned THF-i nsol ubl e and THF-sol ubl e honogeneously m xed therein, and
the pol ystyinénibe alrde tmixed sdlufiom &0 parts by ybigltof yitartoentainifgdd. y paet byvesight bfciputtialyo be
honogeneotpenifiedpoleviny! afdobol tissolyediberain werd addedpoioim & euspéion.conpr i sed spheri cal
parti cPes amtP ahgyp wependan was efdedfinto & rpecter chargadi vith 45 partsdy weight, o8 waten and raplacets  of
50 % di aMibt¥iogen,andifusnensian Palymerization #es sayied jowrat & raaction fempeipturecnfi @0 @kt Siterdd 3
Wt % of hous;im the same magner a§ inRynthesiBxample T After Gerniletion 6f the Fractippithe prediictivise
(measur edg! rédfﬁed Yﬂ}iﬂ%’r a’lﬁ'f""?ﬁ t"rrE'é*h q‘gs!ggosmeomnaawwrﬁpemaww n-bokyl aprylate

nol ecul AT i f°'? ée Soprca A awas neasured to i;’/ﬂﬂ“c!fb
resul t t héi‘} ter C§ % {aH\e heocutgmg [dganletlon We, a?{z?cﬁf?e )4:%6 Pr ]O ut

3.3x[err]

é.
M M = 25 %Eﬁt & rw.fé%sah i ehd] 91
Furthor . sy i cfthe sl el i o &ﬁé«" gm %gf A \Widd
of theascoam@raemtﬁoéa ond &'abdu %o a%& %bo%?ﬁﬂfoél &

CharaCterMﬁlT\m(E‘SZ@@B&ﬁtﬁé]hﬂﬁch Mé B 1098} B r%eﬂisf' Arﬁﬁtﬂﬁcfdc\f‘?herr@ Q%tﬂnd

resin conumsnd mQBSss\&@ﬁsﬁuoﬁTB@ﬁ%ﬁ HRCORApSHeMS oft 18t biis b wbyl%pa%b
B use of Shodex KF-80M as the colum for GPC neasurenent, it was asserrbl ed

{ he heGomperaiveispiithests Eddlps 1] of a GPC neasuring devi ce (150C ALC/ GPC
producmd by Waters Co.), and GPC operation was effected by injecting 200
[err] of a Trenpolystyiendohidined.il Syvthesi§/Egampiee (30 phuitsOby wdight) Mias Siistolved @) thel follavingt he
condi ti orfmespmariaeixtérp tnprevidea ngfed Bolmfonri n. and by using an Rl for the
detector. As the calibration curve for nol ecul ar wei ght nmeasurenment, THF
sol uti ons of mn@ﬂ]gmmmﬁgstyrene standaﬁ‘mrnml@teélsagmoduced by 45
Wat er s¥Co.) of the 10 points of nol ecul ar weights of [err] [err] were used.
Synt hesi s Exanpl Stymsme monanen reactor, 150 paris byt webyhtsof cunmene was
charged, and the tenperature was raised to t he refI ux tenperature. The
fol | owi ng m xt ur @B RQF Yk RRNQRRr cumenel$ ef | ux" over 4 hours.

- Mononeg, m xture 1 Formul ated ratio 55 "
Styrene nononer Divinylbenzgney parts 0.13
tert-Butylperoxyhexanoate 1.0 "
&5 The above mixture was subjected to suspension polymerization in the same manner as in Synthesis

Example 1 except that 0.05 wt. part of polyvinyl alcohol was used and the rotating speed of the stirring vane
was 50 rpm, to obtain a composition of a polystyrene and a styrene-n-butyl acrylate copolymer. In the GPC
chromatogram of the THF-soluble of this composition, there were peaks at the positions of a molecular
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n- But'yl acryl ate nononer 2 wt. parts Di-tert-butyl peroxide 4.2 w.
parts 12 EP 0331 393 B1 FurtEsroﬁ%ygqri zation was conpl eted under
cunene reflux (146 - 156[err] and cunene was renoved: The styrene-n-butyl
acryl ate copol yner obtained had Mv = 6,800, MV Vh = 2.24 a main peak at a
mol ecul dighyet gbdut @000 a8 mcddtlar T eight @8 15:@0%. | Thd Mkus dpRIABd ThivipdSiGT Borhpbed
acryl at @nhéRRPaiieey and/dgrbgdtdsIhdsr, \Wed g Paricle\siss ¢lioBma i @limé bF Zole-dla@bleomitivg 5
MDNO e cuffiubifive IdBtribGiof) Ewe, B cBntaihadi12We. % dresimticles #20 @sh-on.

Formul ated ratio 10 Styrene nononer
38_/ swt Synthpsls B@mpleBut y| net hacryl at e nononer 24 Di vi nyl benzene
0.25 " 15 Benzoyl peroxide 0. 65

t ert - But yMntrea tpagtor 20 payts by Meight of cumene were charged aprbthie demperature was raised to the

0.85  reflux‘tempgratyre. fige fallowipe minturevesogdadidraphise yder gymeresrelits oygEd diprs-of wat er
containing 0.1 part by weight of a partially saponified polyvinyl alcohol
di ss#l ved, therein were a 25 The above
suspensi on was added into parts by wei ght of

wat er and replaced with nj{ | ymeri zation was carried
out at a reaction tenpera [ € dr 6 hours in the sanme
nmennes as In Synthesis Exanple 1. After conpletion of the reaction, the
product wiurthbi, pelwresigatiof ras adeshigtdd andedicumank huxdtiot- 35§ ¢eang ¢ wes remoyedof a
pol yst yThemelyglyrenezpblpingg wesssolyblp iy THF had My 28600 Mydin i@ /54.cavarinpesk gtanaecian ut v |
met hacryaight o 369 and feeT 57 36- The GPGichart of the pelystyPIedtshewmPI SGUeI20n conpri sed
spheri cal ;EWY%WW@H%“&@M&F@@ Waiiesgiyed ip g folowjag monomer mixtyee tproyider g
i A gy NEMB50 % di aneter in the cunul ative distribution curve, and
contained 4 wt. %of resin particles of 20 nesh-on. The content of the

THF-i nsol ubl e (neasured as .the powder of 24 6 h on) was 35

W. % The nol eMOPQMEEINXLURS i\ tjon of tﬁébﬁm&e—” ._Ee £¥e s nmeasured to
give a result that there were 36 peaks at the poggtiops out 7,000 and
aboues 30, 000 ingt%{éeagc“ﬁ%"{?rwith Mh = 6, 300, ﬁv :‘9"?210%’68? M/ Mh = 22,2
and the nol ecul ar P\é\!rl%l hta%ﬂlha]toé eiddony | OVWer bejg 37 wt.% Further, Tg of

the resin was 657 I™ an e glass transition point [err] of the
conponents of [ . ]:Jihszse parated by GPC wasg64 *C w»Conparative
Synt hesi s Exarrp?reig']fng'ro1 e pro%eystyr ene obtained in Synthesis Exanple 1 (30
part & by weight) was dissolved in the follow ng nonomer mixture to provide

a m xed solution. Mononer m xture For nul at ed
rati o 46 Styren@emprwyErperoxide 1 wt., pddt wt. parts
n-Butyl acryl ate nononer 16 50

Di vi gyl benzene tert-Butylperoxy-2-ethyl- 0.13 "

tert-Butyl peroxyhexanoat e 1.0 66 . The above

m xture was subj ge@xaheat&uspensi on pol yneri zati®n’in the same manner as in
Synthesis Exanple 1 except that 0.05 wt. part of polyvinyl alcohol was used
akdk the rotating speed of_the stirring, vane s. 50 r to ,otgt in Q.
Compas L 16 b okl peva ' koo ot WBRT R 4 B b paSilsh s el 1
t he C_]:,c,sag nitie: gﬁgl%w al : i Tivedg. éin wFre de ifﬂl? suspension. ¢ . . ; e

S 4b3ve HSEEHSIG was ddded iHto §Pe1aé{8 SayBla with'18 phrHY Uilght of Wated 218 répralld
peaks a\kitht ogQrQ S 'sggbgns% p%lym iZafiod vibls l??l;ed out by using a stirring vane having a shape
capable of providing high shear force at a stirring speed of 250 rpm at a temperature of 70 to 95 *C for 6
hours. After compiletion of the reaction, the product was filtered, dehydrated and dried to give a composition
of a polystyrene and a styrene-n-butyl acrylate copolymer. )

This composition contained THF-insoluble and THF-soluble homogeneously mixed thersin, and the
polystyrene and the styrene-n-butyl acrylate copolymer were found to be homogeneously mixed. The
content of the THF-insoluble (measured as the powder of 24 mesh pass, 60 mesh on) was 37 wt. %. The
molecular weight distribution of the THF-soluble was measured to give a result that there were psaks at the
positions of about 0.39x10* and about 3.9x10* in the GPC chart, with Mn = 0.54x10*, Mw = 14x10¢%,
Mw/Mn = 258, and the molecular weight of 10* or lower being 23 wt. %. Further, Tg of the resin was 58
G, and the glass transition point Tg: of the components of 10* or less separated by GPC was 56 *C. The
thus obtained composition comprised spherical particles had a particle size of 0.17 mm in terms of 50 %~
diameter in the cumulative distribution curve (D 50 %), and contained 2.5 wt. % of resin particles of 20
mesh-on.

The GPC chromatograph of the THF-soluble is shown in Figure 1.

80
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'EP 0’331 393 Bl wei ght of about 4,000 and a nol ecul ar wei ght of 15x[err].
The thus obtai ned conposition coy%& rical particles and aggregates
thereof, had a particle size of 8 terms of 50 %dianeter in the
cunmul ative distribution curve, and contained 12 w. % of resin particles of
20 nesh- ghmparativd/S\nihesid Bxafay@BPI € 3 INnto a reactor, 200 parts by wei ght of
cunene WEre chargeéd, and the tenperature was rai sed to the reflux

t enper at ur e redih @orhsktienivasCorépiaveti i e Bite MEHAGChsUl SitieSie Exatbhy 3 xtoiit et incthd UX
over 4 heuspansiod Polymerization, 0.05 wt. parts of partially saponified \doIpaMyesicahdwias i$dd and stirring was
FQrimul &t esgulatad iso aStty rpeavide rOmGtI@Y speed of 2 (Oflirring varpasit 190 Dprm.t Thet thitu bhtdineer resin de
8 Wt . parcemapodifion had skhstahiially the sarhe/ cheractedeticsoas thess ircSymihlesis Bmpledie butdha® 50 %
reflux ( ¥4$0.75 mH@nd D) compgsitanrcenizinedd s % nbresnipartice of 29I mest-9n-ene obt ai ned was
soluble in THF had Mv = 3,600, MV Mh = 2.54, a main peak at a nol ecul ar
wei ght ofymhesisExample 4Tg = 57 * C. The GPC chart of the poI ystyrene i s shown
in Fidlre 2. The above poI ystyrene (30 parts %GF the was dissolved in

the fol | owi'® mhérﬁ" yeighty o ?‘B\?Ptjéfasacfﬁtg mtuswﬁs FrisRq tor e

For mul at g rinp%at%s he fo |owrng mrxtureg iﬁd@ r°‘ﬁ’tﬁ’?d’ﬂ%°f' cumene reflux over 4 hours.

53 w. parts n-Butyl acrylate _nonomer 17 "
Di vi nyl benzene | Monomer mixture Formulgte@ratio " 30 Benzoyl

per oxi Te St oF Woo wiBatsd  $9

tert-Butyl peroxy-2-ethyl - Hq,\zreneafg::ox,de 4:\'“_%“: 0.7
Into the above m xture, 176—parts—by—werght—ot—water—containing 0.2 part by

wei ght of a partially 40 saponified ponV|nyI al cohol di ssolved therein
were aglded fuBhern pplymerizalion was,cqmpipted prder suRAng rellins (13615156 i CYANY cymenegvas mmeved-
react or cT E'g RRJVt“ﬁ' T@"‘B%Ptds""‘by HEPPAYMB ™ FidrELpainnrak 3@ Soleculs WRishhpf 7100,

e ofon o s 53R SR UBH 55l W57 AR e e e A

vane havin
gﬁ Ttaf a tenperature of 70 to 95 [err] for 6 hours. After

am

speed of P9
conpl esi on of the reaction, the product was filtered, dehydrated and dried
to give a conposifibeemet ﬁiﬁehyétyrene and a sttmuQanehu&atiacrylate

copol yner. This conposition contai ned THF-i nsol ubl e and THF-sol ubl e
honogeneousl y m xetlyt&géembnomag t he pol ystyrene amnd wite gagtsne- n- but yl
acryl ate copol ynmer were found to be honbgeneously m xed. The content of the
THF-i 8ol ubl e ( mensButeyl amethacppldér mbnddemesh pass, 60 nesh on) was 37
wt. % The nol ecular weight distribution of the THF- soluble was neasured to
give a result thabivheydbeszenpeaks at the 50 po@iﬂﬂons about 0.39x104
and about 3.9%x[err] in the GPC chart, with M 0. 54x[errJ Mv = 14x104,
Mv Mh g 2. 59, andBeheOanEGHOandaerght of [err] of -68ver ' belng 23 w. %
Further Tg of the resin was 58 [err] and the glass transition point [err]
of the component steFtfBuEylprrpEys2seshvitred by GPC was 56 [err] The thus
obt ai ned conposition conprised spherical particles had a particle size of
OwX7 nmin terns oRe%@N9RtE5 djaneter in the cumf+&5i ve distribution curve
(D 5049, and contained 2. 5 mt %of resin particles of 20 mesh-on. The GPC

chromat ogremgl g%m n—(reglg At % Sy QOY%Pof'theFéo%f by well‘:hpopaaasrﬁ‘ .
Vi re

all

Bl Corrpag ohifled p IS , QOQ'EQ %;F & Ire paré Y t he
sane manid "Th§ Sbdv . #&sssad r,tE eea 4 wit'alpa f] Win? SSRRP acpd

pol yrmer i 2@t hiféhen, lnl theWoactiGtPvdsScaht d 8 @lg lhess%ﬂg 'ﬁ a%qn @ Yk Ekam

was us®d ouifly Spebd & l2BErpHiRE a Bmpbiatitél AR 956 cast stheurkl OVI d rotation spee

a stirring mamms ebtai esil H&mp‘Eﬂﬁ)ntdBMﬁns@@EtﬁJ‘stEﬁﬂllyr $Hhéridal partrcles. had a D 50 % of 0.4

mm, and contained 4 wt. % of resin particles of 20 mesh-on.

The content of the THF-insoluble was 30 wt. %. The molecular weight distribution of the THF-soluble
was measured to give a result that there were peaks at the positions of about 0.71x10* and about 4.1x10* in
the GPC chart, with Mw/Mn = 28, and the molecular weights of 10* or lower being 40 wt.%. Further, Tg of
the resin was 58 °C, and the glass transition point Tgs of the components of 1 0" or less separated by GPC
was 66 °C.

50

Synthesis Example 5

65

Into a reactor, 200 parts by weight of cumene were charged, and the temperature was raised to the
reflux temperature. The following mixture was added dropwise under cumene reflux over 4 hours.
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conposi tion had substantially the same characteristics as those in
Synthesis Exanple 3, but the D 0 75 mm and the conposition
contained 7 wt. %of resin part%(géxﬁg3%1 mesh-on. Synthesis Exanple 4 10
Into a reactor, 150 parts by weight of cunene was charged, and the
tenperature was raised to piereftux—tepperature—the foll owi ng m xture was
added dropwi se under cuneneMenampn ity ey | 4FqmRsted i honer ni xture

Formul ated rati o 15 Styr erjestyamang@bmer 100Q0parts. parts Di-tert-butyl
peroxide 4 wt. parts Fur t|haert-botylpymsde zat | owt. pas cpnpl et ed under cunene
rei{yx (146 - 156[err] and cumene was renobved. Z0 The styrene polyner

obt ai ned QHGWOI: Qﬂz Q»Q mn%ﬂteﬁ uade?’ t:un?eng?éﬂF& g'géi-& t’C amhﬁag&élv@ag réﬂgokr .t of
7, 100, 3loclyrond i 1L SOV RO SHWMSTLE 2185] ol kUt D e Vel f . 2
di ssol veggh tgi=tggecf ol [ ow ng nmonomer m xture to provide a mxture. 25 Nonomner

M Xt Ure  The above polystyrene (30 parts by weight) WS BidoRbEH tﬁeﬂ‘BlioWin@hﬁéﬁW mBEREB Blovide
37 WP. apmidrs n-Butyl nethacryl ate nmononer 23 Divinyl benzene

0.24 " 35 Benzoyl peroxide
0.65 tert-Butyl pposgner- RiR¥hrehexanoate  Formulated ratio
0. 85 " 40 Into the above m xed solution, I70 parts by wei ght of water

cont q%ni ng 0.2 patyrémewmonbinepf a partially sapsaified pakygi nyl al cohol
di ssolved therein were added to form a suspension. The above suspensi on was
added into a realtbutyhaagevlatemdsoperts by welght of Hater and repl aced
45 with nitrogen, and the reaction was carried out by using the sane vane
as in Synthesis Bukpytbgngene rotating speed of 0280 rpnf'at a tenperature
of \ZQeto 95 * C for 6 hours. The thus obtained resin conposition conpri sed
substantial |y spP@R?enl PeFexif@s, had a D 50 % &#40.4 nm and contai ned 4
w. %of resin particles of 20 nesh-on. The content of the THF-insol uble

e sur gt e WS B! 90 oA B ool el %r.-‘nmofoé B Ritiolfi ol Bt =
0. 71% ng:ter%igﬁf Qg@tljtl OZ' 1xrledrgr #OI in t oenv%@%ec arlﬁ?' Wllv il i’h 2 ‘%@t and- t he
ol ecul ar e LEN SusPdnsidd fasddedOHE & reloNhargla Whn 4 paftiiby vdight of WateP hndt Bfack@S1 N
was 58 Gith Ridged, ARd 86 ARstioh Wad\Sekrol St bBQlki a bifering var®f hatintPa SHAPPQPEIM & pRlidibg! I |

or | esshigeRRdar idhéd &Ya SlnfingVépSedd 6 BT bm2R aSMMbdiasb of 2% 3616 © Corol BlHBuB. AMACt O,
200 par témptionVei B8 treddfionf theBiQIutvEwaR Mbrad, RRydratadant Nied ®TRIGY @lcdipBositior® of &i sed
to t & pafstysne aengwemdtnbugl achitde dopbiymski Nng m xt ure was added dropwi se under
cunene r efThisxcompesition! cbraaiies . THESBnsolubiécland TBB-dolbB3hddibgdvieoislyerhixetl thbrdinCand the

For mul apelybtyrent iaod $Be plysnen-huwtyl aonglate copolymeil ®6re Ydund fociethemaoendonsly miad. ihe éwoxi de
7 wt. pabteieedampdsition cqppkisedispherice paticlescsd eggraghted thereaftid 12 pediche sige of @f10umm ( 146
- 156} einrtprmg of SC Yrriametendnsthe eymmlativp. distibotignurye.tapd eontaineth Rat.rPe df iesitl pavticles off, 000,
MV Vh =2@mge-ongTheemalpciiarareight digribwineat the IHFwellighvasoheagurgDio give mdeswiy that t0¢ er r |
10 Yera Paks Fhbthp apsitons, plcaheut 048x18%andsabp} 3s104 firt the @RS chiark with Ma = P-AS0e

f ol | owi Nleg 'ﬁdﬁgpr‘e w{p{lq(fgféarlddh Qlerrigrewelghts; of 1Q4 0B lower being 26 wt. %. Further, Tg of the

reSin was 60 °C, and the glass transition point Tg: of the components of 10* or less separated by GPC

R
o VoS 60 °C.
The GPC chromatogram of the THF-soluble is shown in Figure 6.
Synthesis Example 6
pu Into a reactor, 200 parts by weight of cumene were charged, and the temperature was raised to the
reflux temperature. The following mixture was added dropwise under cumene reflux over 4 hours.
Monomer mixture Formulated ratio
80
Styrene monomer 100 wt. parts
A-Methylstyrene monomer 3 "
55 Di-tert-butylperoxide 8 "

Further, polymerization was completed under cumene reflux (146 - 156 *C) and cumene was removed.
The styrene-a-methylstyrene copolymer obtained had Mw = 4,500, Mw/Mn = 2.7, a main peak at a

16



Mononer mi xture Formul ated ratio 15

Styrene nononer 54 wt. parts N-butyl
acrylate nononer ~ EP0331393B1 _ " Divinyl benzene

0.3 20 Benzoyl peroxide 1.4 Into

t he abovgndieibriWeRht of 4 dod) adl 1y P¥1 wel ght of water containing 0.2 part by

wei ght of  amgadbbieddtrineSARaRistirsd BRdimek (rsed pats &9 Vidight) Ak Rischvel G ma%uomﬂl on
degr ee 0ofmoAbHé nmbitws Bl prede b idites.N were added to forma 25 suspension. The
above suspension was added into a reactor charged with 15 parts by wei ght
of_water and repl aggflomét midkthapgen, and the repsth@la¥ed gatibed out by
using a stirring vane having a shape capabl e ofproviding nhigh shear force
at a stirring speesitpterd0mopsmé@t a tenperature ofs§0 §o.9pattE& for 6
hours. After conpletion of the reaction, the product was filtered,
dehydrat ed and dri2¢Ethbyltheryh acnpbatéi monohern 301pol ystyFene and
styren®-n-butyl acryl ate copolynmer. This conposition contained

THF- i nsol ubl e and BHFisylbéhzenenogeneousl y mi xed @h2rein, "and the

pol ystyrene and the styrene-n-butyl acrylate copolyner were found to be
hormogeneousl y ni xeRBenzpEl t pesowbd@i ned conpositionl ednpri séd spheri cal
partic)es and aggregates thereof, had a particle size of 0.10 M 35 in

s . rticl
ik

terms of SOl QNGL Glixalrd! 170%a I "o} e 4, ned
2" g ekl e st g S o

of the T s-pg,gtog_ e was neasur ed at there were peaks a
the positi Ofkg aBdve 3RPbHsioR waX¥dd8d o EacdP BHafged wiiIsSdald by wdidhe oflter GhtPrablaced t N
M= Oa056ith @ittogenMand—thd 4¥abfidneds] carid¥Volfin :the’i;| samcAMahnbNEs FDSAthbiR Exdfpled8 taf a OF
[err] or Wnpsrfurdel 7@ 1205 WIC. foP® Houis! Rt corhPletdh df I FeB&ton) W& proalt: Grak lnneked] t he
gl ass tr aais/diatednanpOdrisdl t¢ @ive]a 6dmgokiBonCeINP SRYRAS-&-methylbtpbiid copblyn&S SndSstiRaread- ed
by GPC wathyhexykderytafe copolymbhe GPC chr omat ogram of the THF-sol uble is shown in
Fi gure 6. ShatthuesabiainBd aompositidh ebbiprised spimerical particlesCdnd raggragiiies [iisardoss hay avpaitight of
cuneneswsize othamgeid termn df $th%-diaswipe ncthel cuenuigtie disritstn duve,tdnd comdided)s wt. % of

t enper at uesin parfiples ¢f@0 mesti-ang i xt ure was added dropw se under cumene refl ux
over 4 hour®e maasuiareweight distrjbuion of the THF-soluble was measured to give axgsultithaitthes werei o
50 Styr e meakeghihprapsitions of about 0.5x10* and about 4.4x10* in the GPG ghpart, with M & 0.64x10*, Mw =

[er\ - Met H e85 Wé’Wb =7 25Hdhe molecular weights of 10* or lower being 203wt. %. Further, Tg gfghe resin
Di-ter®- B‘% 9‘{ p%,raai fh&é;lass transition point Tg: of the components of 10‘80y less separatequyrGtr-}qéf{a,s.m

pol yneri zati on was conpl eted under cunene reflux (146 - 156 C) and cunene

- was rem)§ ghesiyéganﬁ:tléq ene- a- et hyl styrene copol ynmer obtai ned had Mv = 4, 500,

MV Mn = eak at a 16 EP 0 331 393 Bl nol ecul ar wei ght of
4, 400, g5and g a5ef4ck. Efob lpa,;;hﬁfy GHY Bt BlubletiAfs bitfdod” 4B WL b AL G RARZH YIRS . (30

parts Dy yaigt @MbaratifeSrnd foiingrifdure ad Stded SHopwitd ébr BRAKAB Rl BvST Hiidarst O PT OVI de
a mxture. 5 Monomer m xture -

Fornul ated ratio Styrene ronorer— - 55 w.
parts 2- Et hyl hexyl acryl at|30pHe Rifture Formulated ratio j 5 " 10

D vi nybenzene Styrene monomer 100 wl paitsBenzoyl  per oxi de

1.3 15 Into the above m xt §riMertbifyippexides | by ot giits of water containing 0.15
part by weight of a partialTy saponiiied polyvinyl cohol having a

pol yner i Zat#uﬂﬁbr,% n&fzafth wad anp%te%%%éf‘? hRAG R Wb v Aol B lnfdeM o d
SUSpensi BRssuk ) he o ¥ rond! a 'WQQTO I%(lﬁi Sha 'nBd w4 BGE MaimrCh ‘359,%&1\%4 Ejik 15
parts By aVEh&étulaOkeighebid/108 30 F& R 63 GRS

The above polystyrene (30 parts by weight) was dissolved in the same monomer mixture as in
Synthesis Example 5 to provide a mixture.

Into the above mixture, 250 parts by weight of water containing 0.1 part by weight of a partially
saponified polyvinyl alcohol having a polymerization degree of 2000 dissolved therein were added to form a
suspension.

The above suspension was subjected to suspension polymerization in the same manner as in Synthesis
Example 5 at a stirring speed of 200 rpm, to obtain a resin composition.

The thus obtained resin composition comprised spherical particles and aggregates thereof, had a
particle size of 0.13 mm in terms of 50 %-diameter in the cumulative distribution curve (D 50 %), and
contained 3.2 wt. % of resin particles of 20 mesh sieve-on.

The content of THF-insoluble was 30 wt. The molecular weight distribution of the THF-soluble was
measured to give a result that there were peaks at the positions of about 0.51x10* and about 3.8x10* in the
GPC chart, with Mn = 0.53x10*, Mw = 15x10*, Mw/Mn = 28.3 and the molecular weights of 10* or lower

50
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20 with nitrogen, and the reaction was carried out in the same manner as in
Synthesis Exanple 5 at a tenper atdlp8q .p{’%?&to 95 [err] for 6 hours. After
conpl etion of the reaction, the pro uct was filtered, dehydrated and dried
to give a conposition of a styrene-[err]-nethylstyrene copol yner and

st yr ene-baing 28 vy hEUibr, BE6N e WRBP | XEHd the s iréw.aonqaatna’rd? Qe emﬁénié N
conpri sedt @ Esesdparaled pAGPC Ghetd €0)d aggregates thereof, had a particle 25
size of 0.7 mmin terns of 50 %diameter in the cumul ative distribution
curve, Suathesisdkamptee®l 5 Wwt. % of resin particles of 20 nesh-on. The

nmokge®ll ar wei ght distribution of the THF-sol ubl e was neasured to give a
resul t t hah resinepmpogiiencwgseohiaiechin thehsamp oster enp Syfthasisdixamle 5edcBpk tien 0.2 paout

4. 4x104 °f iethyjene ghicolcdimethacryiafer wasNadded ipstedyof divinylbeubene, 0LY pérkofrdartibly debonifie@? and
t he nol ee'm"w a'wé‘P 'Fﬁ"@g(?fp 'iat"?i‘r degrarent 20€0 wep 29d.R00 pRsts P wetbrewas dsgd @ t he

resin 3 's da'mfo e&é@s?z’roaP@ tion point [err] of the co onents
of [€Pr f *@G%&@Feﬁf eél?%‘ pa rticlest #ndsaogregatesnipreoty h |
Into a %}ge i 4°, o b amsfﬁf A getipienyGo Gred Fhand

t enper at ur.,%evgg.ﬁe E s@,ﬂ:nii icle ol e at ur The followng mxture was

added dif eﬁ%g« Fes&i’Hnﬁ %%r v?er Hgéks Qﬁ‘he posn ons o (Vg ;gé WP:I AR Ox‘lll:)b emv:::
For my}, ah@ 0.60x10¢, My = 19x10°%, Mw/Mn = 31 7 f%b%ol Cular e r
Wt par b&ngpzme%tF e goanmssﬁlavasgg% anl i &%ﬂ nﬁ’owas
conpl et et di aeEephAbs BNEPE Rid 39X cand t ol uene was |st|ﬁ'mln er reduced
45 pressure. The polystyrene obtained was soluble in THF and had Mv =
4,800, Hangle + 3.21, a main peak at a nolecular weight of 5,100, and Tg =
62\C'20 The above pol ystyrene (30 parts by weight) was dissolved in the same
mononer m xt ur Redinl GoRpdiditsion PR hedi@ provide a mxture. Into the
above m xture, 250 parts by weight of water containing 0.1 part by weight
of a partially sgmampllieed pol yvinyl al cohol having 1p@atigdtesti on degree
of 2000 di ssolved therein were added to form a suspension. The above
suspéhsi on wasSphbkrécadd magneitdpe meiteripA*neri zat | G0 iwt fJgErtsine manner as
in Synthesis Exanple 5 at a stirring speed of 200 rpm to obtain a resin
conposi tion. The (tnhgnedhittesi ,ndok Yke densddyro 49 gy mdgnpri sed spheri cal
particles and aggregates thereof, had a particle size of 0.13 nmin terns
of 5Q % di anet er average @ambligtliessidiest 0i.2% mderomlve (D 50 %, and
contarned 3.2 wt. %of resin particles of 20 nesh sieve-on. The content of
THF-i nsol ubl e Haposgomtyrehaeaiitdye mhamgeght distribution of the
THF- sol ubl e was nmeasured to give a result that there were peaks at the
p05|t| ons of aboGPn§rolling éﬁ!&“a?oout 3.8x[err] indfevdR@attart, with M =
0.53%ferr] Mv = 15x[err¥IB = 28.3 and the nol ecul ar wei ghts of [err] or
Iovver 17 EP 0888243 P°de| ng 26 wt. % Further, Tg of the resin was

61[err] and th | asg tr nS|thn oi nt rr] .of the conponents of [err] or

| ess separatedgﬁg i Aﬁﬁﬂ&?#ﬂ%ﬁple%;gi RN conposi ti on
was~<obt ai ned in the sane nanner as in Synthesis Exanple 5 except that 0.2
part 4of triethylene glycol dinethacrylate was added i nstead of

di vinyl benzene, 0.1 part of partially saponified polyvinyl alcohol having a

pol e 1 23t o Gegs ceuab, S0ROeRSaSd 200004 516L HeyeEiaPgLUSed o

di spersion medium and the rotating speed was 2 he t hus

obt ai ned re¢longenpasis) SHocodpraned) soPel i sabr PBELILG! §2s 286 @0g8f egat es

t her &f, had a particle size of 0.5 nmin terns of 50 %dianeterin the
cunul at| ve wolumsber bot ieoreufve (D 50 %, and contained 4 w. % of resin
particles of 20 nesh sieve-on. The content of THF-insoluble was 35 wt. The
nol ecul ar wei ght distri buti on of the THF-sol ubl e was rreasured to give a

resubd thafe 36 GatdiBlsGy an n 4 NSl A0 PKL, er nd about
4. 0x10[ &eF the kbadi %r Ea E?% rl‘%Ersalﬁ"crush ?E)g% IPH é é% M =
fie

r’ m| en pu verlzed vhth he

31.7 angelohg nﬂ@&ﬁﬁ&*z@( by Ve I ot aiﬁD P, fﬁftﬁ clEsi 'a wind-force classifier to obtain a
negatively chargeable insulating magnetic toner (black fine powder) with a volume-average size of 12.0
microns. With 100 wt. parts of the thus obtained black fine powder, 0.6 wt. part of hydrophobic colloidal

§5 silica fine powder was mixed by dry mixing to obtain a toner (or developer) containing externally added
silica.

) The thus obtained toner was then subjected to an image formation test by means of a laser-beam
printer (LBP-8, mfd. by Canon K.K\) equipped with an OPC photosensitive member and a heat roller fixing
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Being*23 wt. % Further, Tg of the resin was 59[err] and the gl ass
transition point [err] of the co [err] or |ess separated by GPC
was 59[err] Exanple 1 20 Resin c%@%s"gﬁg& Synt hesi s Exanple 1

100 wt. parts 25 Spherical magnetic material *1

60 wt . par e%xcé MRGRATT 56D dpP Wok pifl SRRl hdr b&mOwaY fibd IRYGMAGR regdtivé Gleft MiageandD. 25
m cron) LN RO e tAfas BRI Qurﬁlgﬁfeg&t  GHNbrhSYrdtird) & tROIREL roller was set to 170 *C.
0.5 W . paf tfe oAginal image used hersin was (é8-déi-two MiaE&)imbdga\ii Al 526 Whérsin Wirgiatof the area of
pol.ypr opyth& R@nt imagd 26he B aiat & tHEDbldnk 2one WaE 1:2 Qlat, @ fHin-Idé ine@e ivharéir sach shin ling partionat i 0
of 45 5 had a vWidtPEF@BGUt 200 riérBidPridatie intevdlshad addfidth df 280 midrons)bel ow was 80% by
nu?mer or mas a.rpsulb@f such indye forinatice teshtgeod miagesyiereeof fanenscritaing ardrevdisah fola rnereded
on a t wo- suotessivelyl dbtainedtrditihd onet 3@s eo@pfotsly @@sumithand/b oesblemivéfiliing gepuaiedar oduct
was | eft t oTealoye-inbntineed imeger owiatjonciesi Stae deplegtechby: utingethe sgmeq printen &rpm which die z ed
with the elessingfechanisre hasihebn emoysdr Asyresyldhast oqoured ap proBlem dnsfxpbilty ot offest
classifded by a wind-force classifier to obtain a negatively chargeabl e
i nsul at i nExemaAlgRet i c toner (black fine powder) with a vol une-average size of
12.0 microns. Wth 100 wt. parts of the thus obtained bl ack fine powder,
0.6 wt. part of hydrophobic colloidal 55 silica fin pm/\rle_r_:j/as m xed by
dry mxing to obtai f Resihosmagosifanrof Siehesiopample@ont ai nil nigo edads rjal | y added
silica’” The thus ob{ apheidal apetic matsriahengetib] wikt ed { o 6antaartade for mati on
test by neans of a | asesity:l9éaymlpaveragesrartiCle Bpe: 8.2 midren) by Canon K. K. ) equi pped
with an OPC phot os el d¥dnpaze-type ndgetive ghadgscontoling 2aeht| er [ i X WHRA1S EP 0 331
393 B1 device, wher ¢i(@A&MO0)dpi (dot pin inch)-las¢r beam wgs used for
f ogumi ng, a negative | dewmoleryiaiyeiotipalyprerylensal devel opmeBREE lconduct ed.
Dur'i ng t he test, the (QefFB%rﬁénUBf%a@élestHaﬂndEﬁﬁo d?@d)r‘ga’faxmrt&%&us)tw1 20 *C. The
original image used hloRiwas 8% by Riittbefletimdrey0 space” i mage of A-4 size
~wherein the ratio of—ttear ed of the tatemnt |rrage zone to that of the bl ank

zone was 1: hi n- | &n 5 had
a W dt ks of iﬁéﬂﬁus Y '?er s wererpremt.x 5 mégﬁtggﬁ%? f}r%r% H&&J&uﬁtuﬂgb %ner as m
m crons) . A A P Tl B sousg@ Acb 6 aturgglq hdBEVIRS whd BEto 360

t oner scaE PI reversa mere successi vely obtained until the toner

was conpl et sk r%Qnsdf'@Féﬂ iRBgS ﬂﬂ\aﬁl{notbéteé&@ﬁmdcgbé MG t6Hef Sdaktéting of Rersal fog were

above- mentjedagichy BBERsd" @iNRL Itshar WasS EonViistoly’ BdMEheRCanl YnoUsibbigh ohfixabiyier [pfidetit €1
from Wi checlifi. C! eani ng nechani sm had been renoved. As a result, there

occurred no problemin fixability or offset. 10 Exarrple 2 Resin conposition

of Synt hegbmparia Baapid 1 100 wt.parts 15 Spheri cal
magnetic material *2 (rragnetite bulk 60 wt.parts density: 0.6 g/m,
average particle size: 0.2 mcron) Mnoazo-type negative charge control l'ing

agent 2wt part (CA- ZF{esn{lcomglgr)nonthSynthesn Exam 4‘6@% u! ar wei ghF
pol ypropyl ene ic syst WegrRf h aqer lﬂ”@enggnt ergo wepargdlr ti cl es havi ng
a ratio of (1onger ai Gl Weheorsh sbe obs fickin bellow was 80| % by number or
noke:) The above mat qr gy @e%&d@ﬁt@ﬁhﬁ(&ﬁnﬁﬂ@sﬁlhﬁn qubjiegpd o the sane
procedyse to obtain g gearsi acid)
Low-molecular weight polypropylene 3 wt.parts

(*3: The ratio of (longer axis/shorter axis) was 1.3 or above.)

45 The above materials were premixed and then subjected to the same procedure to obtain a toner.
The thus obtained foner was then subjected to an image formation test in the same manner as in
Example 1.
As a result of such image formation test, toner scattering somewhat occurred, and the image obtained
at the time of 500 sheets of copying was not practically usable and clearly inferior to that obtained in

so Example 1.
Along with successive copying, image density had a tendency to decrease. When the dispersibility was
evaluated by observing the gloss of the kneaded product, it was inferior to that obtained in Example 1 and

not good.
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25 " The thus obtained toner was then subjected to an inage formation
test in the same manner as in lﬁ éaeélc)ept that a 400 dpi-| aser beam
was used and the tenperature of AL} ller was set to 160 C. As a
result of such inage formation test, good images free of toner scattering
or revergmbarktR EXfRpR Successi vel y obtained until the toner was conpl etely
consuned and no probtemof fixability or offset 30 occurred. Conparative
Exanple 1 35 Resin corrp05|t|on of Synt hesi s Exanpl el 100 wt. parts Cubi c
Sy$t em Ny IEJ_ I (., II&%EFI? ellbl Ly. 60—t pal t s O %

P
vl f)Lret B ulr “ar%ﬁgaﬁg i A L8 The

egative charge controllluﬁg agent
i B

~pol ypropyl g
axi s) wad , = A & e
subj ect ed _tug%he sa%ms\I proceduredr%\grfgﬁt')]t ahnqt@s{oci‘?er The ;ngys Olr)it@gl aeo} ttoner
was t¥en s BYCSTRRrE's JPre PreEe i Ype hsePrecante anMneemes 1itp
Exanpl e°§ta'"AJ§°“&" result of such inage formation test, toner scattering
sonmewhat o?l?ut ‘fse‘??ta"‘&ﬁ&“?hﬂaﬁ W@b@‘bﬁg‘f’%%%’b'"}fﬂe formation pst igrihes gamegHanaprsas g
copyin ca eandcear ferior tothat obtalnedln
i 1) 'e%'t’gﬁg% s b i Sl
to de€rease e biﬁ  Eh Y s ﬁ?br, L g oss

of the kpg eri o suﬁhh tand
not goo% 55' bs %& mg (f 93 Bl Corrparatlve Exarrpl e 2 Resin corrp05|t|on
of - COWp%mé/@ Exanpl e 1 : 100 wt.parts 5
Spherdcal magnetic material (bulk density: 0.9 g/m , average particle
size: 0.3 mcron) 60 wt. parts Negat [ ve charge control ling agent

1 wt.parts Low nolfE ul ar__ el LIIL eTTe

3 wt.parts 10 Ts §8:89/°§'“ %m l xedﬁ%rjﬁ{ subj ected to
af%?t'e' ""a t.or *t hus obt ai ned

A 1’6 h ame manner as

the same pr ocedur § ell’lc % vlr:éeiaamc s:ze micron)

t oneraswas then subj &fo %twe %nggttm _

in Exanple 2. As g g3l t. uch t1on |test, i mges free of
toner scattering VBLo‘?v-uﬁle&Glﬁ%%gK?donrl@lenth ai ned urjti |23J19§tst ner was
conpl et el y consuneg—art—reo—ptobtemof—+ng—ecettrea—but—t he | nage
density was somewhaf T'!?W%Fﬁ’ﬂ °er?t’"° '?i’d'"g F[ﬁ'? ?@Pngeﬁ’f@’sl‘qﬂﬁ%ls) ¢f? ohas
consiYerabl y poor aift pes 8 o\ erious problemin
practice. Exanple 3 20 Resi n corrp05| tion of Synt hesi s Exarrpl el 100

W . parts Spheabbeahatsrialy wete memirddeand ahehdnédded) B miesr, of bkl eltrudd Get/to . 18AP CSthd 5
densi t y surGac®ofghekneadau @rodapt haulcer §loss lasd thérafers itGva8 consideredihatynaagnetictnygiedialivagat | ve
char gg owhdispsised indhecdgeadied praduot. wt . part (CA-2; M = Cr) Low nol ecul ar wei ght
pol ypr opéﬁ'ﬁnéneaded product was cogpselyt cryshad; therf pulveriZBd @nd: classifiert by windhfioice clessifietiavi ng

a rati oobtin (tq:r@hg@ydeg_xdtis A gqq@mg-g\feragmpgn)lclq)fslzg_ 0D 9.5 rmicrons. With the thus obtained toner
powder, colloidal silica was mixed in the same manner as in Example 1 to obtain a toner (or developer)

\~  containing externally added silica.

The developer was subjected to an image formation test by means of a high-speed copying machine
NP-8570 (mfd. by Canon K.K. 70 sheets/min., 100 V). As a result of successive image formation
(durability) test of about 100,000 sheets, the image density was 1.45 from the initial stage and was stable.
The resultant images were excellent in reproducibility in thin lines and half-tone.

With respect to fixing, even when the above test as repeated by removing the cleaning device from the
copying machine, offset phenomenon was not observed, and anti-winding characteristic was also good.
Further, when the set temperature of the fixing roller was decreased by 10 °C, the toner image was
sufficiently fixed.

Further, no sticking was observed on the photosensitive member and no sticking occurred in the
pulverizer used for producing the toner.

Ol

f—t-

80 Example 4

A toner was prepared in the same manner as in Example 1 except that there were used spherical
magnstic particles which had a bulk density of 1.0 g/ml and comprised 80 % by number or more of
pariicles having a ratio of (longer axis/shorter axis) of 1.2 or below.

The resultant toner had a volume-average particle size of 11.5 microns which was substantially the
same as that obtained in Example 1. The toner was then mixed with colloidal silica in the same manner as
in Example 1 to obtain a toner containing externally added silica, which was evaluated in the same manner
as in Example 1.
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30 bel ow was 80 % by nunber or nore.) The above materials.
were prem xed and then kneaded by gBgodis gah extruder set to 150[err] the
surface of the kneaded product hag a gloss and therefore it was consi dered
that the magnetic material was well dispersed in the kneaded product. The -
kneaded pr odsiatresw pedapnsmeed i figing shesibstinidy tpudame las beEkamplel 1Chuh $®irésultstoflthe a
Wi nd- f or cimags farsatidnivere tetioraiizh shiose ih Eraplepowder with a vol une- average particle
si ze of 9. 5Innerdar dm svaludiet raversalefog. b akmlwe-mpmienkdttesh aves ppeatet by wodifyiog thel copyingi ca
was. m xedmachine bethatdheepatantiah ér theysontimageparipl kecame severbrt (hd.riheapdiential wag tpgulated so
daygl ofsergs te opitaicavsn ipversal éagh A layresltidievessipund dhat the goom for tivp previstian) of prversaldeg
subj ect ed¥as&0 ¥rergesdgn theldp B¥aMPlH- t est by neans of a hi gh- speed copyi ng

machi ne NP-8570 (nfd. by Canon K K., 70 sheets/mn., 100 V). As a result of
successi ViE@PRage for mat i on (dur abi | i ty) test of about 100 000 sheets, the

i mage density was 1.45 f the |n itial s e. The r sultant
i mges '{Nerek t?('l?é ﬁ'iepﬁr "T’rﬁog tEgg?

ei((ieﬁ at el
LFZQﬁF%gt %? pjm sl @%p IBSBOéd"'tg y °'IJ;;%%¢ *acomg:: Eg :S;' nmg.é%vm m%i
h
observed, ;. qm?e@t@ 'o'bYMin@ e ol it bﬁfptthq&a& re%.l.g% sl ile o

set t epPehdindd & mBMﬁtnfe?Hr'&chJtQ Exgpl¥Rs decreased err the toner
i mge was sufficiently fixed. Further, no sticking vvas observed on the

phot osensn_c,q‘aangeerrerrber and no sticking occurred in the pulverizer used for
produci ng the toner. Exanple 4 A toner was prepared in the sane manner
as in Exanphaonkr ﬁasqmiareu lrathe ingy anne £ il Eathpepihetépt &lat diakylsalicyis J0idchiofmlufS
whieh kadeomplexivis edimstéad obthe nofibagp-tape repative caqye icsrerdlleBO0 % by nunber or nore
of 55 part Whbrethe remuitanigorar wastsulbjeated t¢ b digiipbtyp@ikiagé ohatioretestdncthe panaf mannét as in

bel ow. Thiexampls 1] dlight decregseein inage qeality wag phseraedcasagwparesr vith dhabin Sxamepleof. 11. 5

m crons which was substantially the sane as that obtained in Exanple 1. The
toner wasEE@MBA7n xed with colloidal silica in the sane manner as in Exanple
1 to oftain a toner containing externally added silica, which was eval uated
in the sane manner_as in Exanple 1. 20 EP 0 331 393 Bl As a result,

per f or mances i n |fResinRempusitionsd BEittEis Eddnlple 4 he sane as i1 fosafpde |, but the
results of the i|nspheichioragsetic oateid®s enagadtitectiulkt deasity:t1toaas), i|n eBwapgase| 1. I n

or der £0 eval uat] eNegetive cimgde cbmglling dgentabove- nent i oned t egt wastpapeat ed by
nodi fyi'ng the cqpywmplerelariveiget polyprodyiene t he potential in [t héwheatsi frage

t b | t
portion becane s g(vv‘éa‘;gfq @%ﬁﬁf partuElEkehaW?%fBEd & (Ionﬁsax{sﬁl%% §)dof $9 oPbeidd® 1O

easily cause rev ound that the room for the
prevention of r . Exanpl e
5 10 g Atoner was gre aredlnth rremanner as in Exanple 1 except
~that there elﬁ Qf%{(]é“x 'a?bf"FVc‘?f(QEWWﬁ"@ﬁ ”ﬁ'@?ﬂ“’aﬁ”ﬁmek k'EﬂQPPodl ty
of 0.6 g/%l i% X ver gﬁ g <bPrpgcty HCT . Yy
{g}g,leo \(,)V; glll %%&ta vgncf orce c?nt |er o 6" ;}O\év%e[r%eq th a Svg e-g%ﬁaﬁsg%?zs%g f?

In

Exanpl @ 1 | IR I ut

t he conpr%g,ﬂgiﬂ%éew %%gﬁ%ﬂgﬁsﬁﬁﬁg I ns?@ﬁg‘gerg&/asggog §%§J 5 kh&g?agér?%’?g?ag%t hat
of Exanpl e it oA afs & WDkaind@ Bladk RO BIwWaEY, b4 wl. B&t §%§Bldmn5ﬁne%§wdepwas
Exanpl e ]muﬁéGQﬁRiy A tobib@inlaVtbridAlot Eebibrar) R6ritdhing Uk RFIN RIS site2NP! ex was used
instead of Tieciond? Nas2@iald By MRGRL df \eecopyiity B&hn® NPeBTd @ifd. byVeRRont KIR) WRis hdgant
t oner Wasvesmmpdiias as & provids gicb@lngtsydea of F5ep otd/itin TRetdad bf 7o@hidetsinfiin.TRE reSdidRire
manner asshown ikcTatappedling Bdréiglitér. decrease in i nage quality was observed as
conmpared with that in Exanple 1. Exanple 7 25 Resin conposition .of

Synt hesi s Exanple 4 100 wt. parts
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Spherical magnetic material *5 (magnetite, bulk density: 1.0 g/ni, 60

Wt . parts Negative charge contr ogpignglagsay 0.5
wt. part 30 Low nol ecul ar wel ght pol ypr opyl ene

2 Ww.parts (5. The content of particles having a ratio of (I|onger

axi s/ shbatnple 8axi s) of 1.2 or bel ow was 80 % by nunber or nore.) 35 The
above materials were prem xed (herein, the mxability of powlers was

uni form and then kneaded on a two-roll m |l heated to 150[err] for 20 mn.

At er the kneddggkinbpésfiibn #@5nthlsExdnpiecP0l , 1t was coajgpaitparks’ Pshed by a
chitér mill, th@.fhemaim&eté%temmmagha.t@s&ms.?o'wmpuleog&.bzr@r by use of
jet air strea pésmogm,@egén&amgab@@l(mosﬁ,ew nd-force cllassidtb@t [0 obtain

bl ack fine po Bj’wr(\&l&ﬂl@l’r\l)elgmﬁoi'ypﬁpy(@buwe aver age Si ze |of 2Mkphsn] crons. In

t he above knealOITQ_StrE api 1 f—the WaE d and t he
kneaded pr oduct (HIE ,3;5 fggﬁ'fsgﬁafva%a'%?fsf&rww&ﬁf’fﬁf?ﬁ%iﬁ?ﬁm Wth 100
wt. parts of t RE AL al-ned L - . C . pa of colloida
silica fine powder was nlxed by dry m xi ng to obtain a toner (or devel oper)
cont ai ni n?veﬂmgethm%howmmf@léoh tondr werepgfd in the Fime mannas gs indsarepleal-uat ed by neans
of a copy e gadingrgemteguipbiliyy of the Prydecwrs9ord 30d)the kipaded Rigduch Basa srereihf | ed
so agg t BIEREFNIVNG Aot Gpprsit tyspeed of 85 sheets/nin. instead of 70

sheet s/ nj {fith 'FH%‘”F oay ?fs“‘°a és t?’ﬁ’ Plagk B"e gerh 0, h%ﬁ“eqf ﬁQPFE’rs"'CSU‘%S 21
EP 0 33" 3”*‘%1“

et g by e 3
100 Wt . ate: Gans. of Fa\%;:‘f 'ggg hado 8
g/m) pg@ﬂmﬂfﬂi? 55' grow e}%\z py| E%ﬁt X%rf in. g t, dli] S|ﬁéef &are
25\ 2qar rwel ht polypropylene

wt.parts (*6: The content of particles having a ratio of (longer

axi s/shorter axis) of 1.2 or below 10 was 80 % by nunber or
nore.) By using the above materials, a toner was prepared in the sane
manner as in Exanple 7. In the kneadlng step, the mxability of the powders
was &ood and the kneaded product had a snmooth surface showi ng good

di spersibility. Wth 100 wt. parts of the thus obtained toner (black fine
powder), 0.4 wt. part of colloidal silica fine powder was m xed by dry
mxing to obtain a toner (or developer) containing externally added silica.
The tpner was eval uated by neans of a copying machine NP-5540 (nfd. by
Canon K. K.) which had been nodified so as to provide a copying sheet of 60
sheets/mn. instead of 40 sheets/mn. The results are shown in Table
appearing hereinafter. 20 25 30 36 40 45 50 55 22 EP 0 331 393 B1
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2.

0,
Ogo 70 Wt . % of a

A magnetic toner for developing electrostatic images, comprising at least a binder resin and a magnetic

powder; said binder resin comprising a vinyl-type polymer or copolymer and having 10 to 70 wt.% of a
THF (tetrahydrofuran)-insoluble and a THF-soluble, the THF-soluble providing a molecular weight
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1. A magnetic toner for developing electrostatic images, comprising at least a binder resin and a magnetic
powder; said binder resin comprising a vinyl-type polymer or copolymer and having 10 to 70 wt.% of a
THF (tetrahydrofuran)-insoluble and a THF-soluble, the THF-soluble providing a molecular weight




5' ' 10,000 or snaller is contained in the THF-sol uble in

oo o buets oo i amsermmene ¢ o TGN

2. A magnetic toner according to Claim1l, wherein the spherical magnetic
particl es Hisbibutian linithe aiengiorgmodt GFE (gel pe@ngati@’ EHrontatogtapliy)) @ereoB such\ thagOMaL | C
t oner accoipgvides @ cateC{Mw/Mn) lof weighiragerayget isecsiphiesight fliw)iargliee-bvetagP aoletldr amighBlve a
bul k densi {¥n&S. (1) herg/ard a pask In. tBe mpledular Wdight fangelof 1210M1B110,000 avd @rpeakoms Gliadidag t O
Cai'm 1, wiehemgloeyips weightaaroe ol 15989)10c'09.800p2ndt(iilcl empenest hevimy @inoleailal weigth of
amount® of 4000 orrmalgr is epgtaingd [cthe THOsalble ip g mowst ob10-dcrt.% base on Bie binder
magnetic t (‘ﬁﬂé‘r saéf’c'@'t‘ﬂ"ﬁ?"rﬂ?"”?% cemeyisifg gpheigsbmaanetict Rediciepbrving @ Alik dengiteefios g/mi
particles & 8% bontained in an amount of 50 - 150 wt. parts per 100 wi.
parts of b| nder jc toner according to Claiml, wherein
the spoherl 52 ﬁgg a€°?5‘g{?9t ?SA%”?%@'"&W RO¥e gEorslt pe e§ havye Acbulirdeqpity of |
I'C toner according to Caim 1 wherei n the spheri cal
magnetl par Size
i sinet 03'8 Q@rﬁ:ﬁgegt:ﬁgongﬁé@orne t@\é‘%f:ng?gvhgém the S&Fé”}ircgl nTgnet %arrtucleﬁfh?ﬁ @jbéxgﬁgvslﬁ%gfl
magnetic particles conprise 70 % by nunber or nore of magnetic particles
havi ng aa.r Alm&ynélc thidPgRbraRY kScihim £ MALAR the®hbhaiicamagn A
magneti c t @Mcunt &A0OLGH vﬂgaaﬁhgpém@d Wi darts Wﬁ@sﬂ he aép%erg'&rga@ré 9Jntam§9 n
particles conprise 80 % by nenber or nore of magnetic particles haV| ng a
rati o ofs.| armomgnetiaxorer aagorsig td Elaiman iwhiereih the. sphéical SKEBHEE barticldd- ard conBHBE n 4n
t oner accormweuntoftso - Cilawtnpaits panhe i parts bisvinbkiresinl ubl e of the binder resin
comtadins 20 - 39 wt. % of a component having a nol ecul ar wei ght of 10, 000
or smal |&r Abnagseficdener laecowing g (Clairhi 1t esrdfiHhe Berical magadti plaxticles] Aave /n rEgaget i C
t oner accoPiligRsize@t & ai micton. wherei n the THF-sol ubl e of the binder resin
provi des_ a _nol ecul ar wei ght distribution in the GPC chromat ogram t her eof
such tha7t {\-{Rqgpetig tener gfe@wgﬂ?u Gt 1nishasein tharsphasic agnelin particiés Bave @0 avesageO, 000
and a peakp?S'f'cesﬁ'FBtf?f%IEr ﬂ"°t'9'?e nol ecul ar wei ght range of 40 15, 000 to
100, 000 gag I C ton accor to Claiml1l, wherein the THF-sol uble
of the bl née:fagpe B e acgording ?ﬁf“? s”ge"ca'S’@?g”‘ﬂ'S Paricles Compeisectli € Woner
accor di ng ¢ MRS m\fﬂ'@"é? °ﬁ al""I"Igllg 'Bi’gé"' B tp ﬁ@“ﬁ.aﬁ'aefﬂ 4%‘§F‘ﬁ"ehas a

ratio (Wmag wer ac@g'dm ﬁ') Clémrqa grgm e eerﬂ: Iaccortd Q O Qhal
oy e bl o n&%@n@é%zn ofﬁﬁ e Tl =

15. A rragnetlc t oner accor

bi nder 105 h a8 tof® Scdrdinglid Sraimer Vvineréupthg I?ﬁF—Ecﬁngseof bfdadt %‘i‘g t:%gté‘in 0401 3b the

GPC chr onasog raadbmpbtRheRling MarleBlid weRht o 16@61P$r9s$na % §'of hJ“r jest
peak #n t hslusiel ecul ar wei ght range of 2, 000 to 10, 000, an denot es the

hei ght of the highest peak in the nol ecul ar wei ght range of 15,000 to

100, 000.1155 nsnotié, torg Redotdingt 10 NG4im 2 GEdin e tTEIF-ChIAIETb L the WilREEIeBIn torRiald Bder
resi n conpmeleaiar weightydistribetionyip ehepGPY nBrbmatsdran @ivtoot YyeR KD irdle) B8 la pdak ithe

My« ur e t heplegylar weight rangs o{32,000Lt0 10,000 &d*a dedk or'shoEigan @t ihe nolkbdar vdRBDkAeNd t O

Cl ai 16, WP 190,000 bi nder resin conprises a crosslinked styrene-type
copolymer. 18 A magnetic toner according to Caim 16, wherein the binder
resin cd 'ﬁ%ﬁ“‘é ‘Wbé%@ﬁdﬁﬂéﬁl Ciginy e jherpify S EHF-solublers| thaybindes rresinahasr o satib i nked
styrene-ty r. 19. A magnetic toner accordi ng to Caim16, wherein

the s yren I.S styrene acr Cc ac ester copolyner or a
Styr e‘% . rgfe f\/ﬂ, ﬂeéjeg card@gtt%rc dolvvm? the ¥HF—solubIe of the binder res% has a ratio
14. A magnetic toner according to Claim 1, wherein the binder resin contains 15 - 49 wt. % of the THF-
insoluble.

50

15. A magnetic toner according to Claim 3, wherein the THF-soluble of the binder resin provides a ratio
hi/hz in the range of 0.4/1 to 4.0/1 in the GPC chromatogram thereof, wherein hy denotes the height of
the highest peak in the molecular weight range of 2,000 to 10,000, and h» denotes the height of the
highest peak in the molecular weight range of 15,000 to 100,000.

55

16. A magnetic toner according to Claim 1, wherein the binder resin comprises a styrene-type polymer,

styrene-type copolymer, or a mixture thereof.

24



TO 20. A magnetic toner according to cIa|m1 wherein the bin

a glass transition point of 40- 80& ral,‘ .2;33 magneti c toner ﬂﬂ“‘iﬁﬂ‘ “mﬂ“l
claim1l1, which further conprises m)noazo- ype netal conpl e

magnetic toner according to claim 21 wherein the nonoazo-type netal

conpl ex i1, &GHak ™K& RFleriaBeorihg ke Claim 165\%«6’“ th® bindbr desin comphises d@dssimkgtitstyrerd@ypat .
parts of thgopmeer resin. 23. A process for producing a nagnetic toner for
devel opi ng el ectrostatic i mages, said process conprising mxing a binder
resin andisNMaggistic topersdardirgay Clain 5, Bherdin tie hinder yosinfcoBpriSes erbssinked siyrgnertype n

t hei r powdepolpben sy crodsiinkerbdtyrgnetype &chiolygret. he resul t ant m xture and

. T/er|2|ng t he kneaded product; said binder resin 20 conpri si ng

s ubst ant i @ Aynagptie tanersdccquding o lairs 16 fwhereip itheystyrengrivpe sopojmsy is @rstyrengerrylieeeid

havi ng an aesiersopelymar eriashyeengimetbiagsylic geid ester gorplypgs- or aggr egat es thereof; said
bi nder resin having 10 to 70 wt. % of a THF %})et_rahydrofuran -insol ubl e and
a THF- %ol Wb Aanagetie ompaccopsiingde elaim 1 oviessine bindepiesip fifs 9'3te Fgsion ot o8& 1 Gn i n

(1) it providegee Pa?récwﬁﬁ:\m aw%%h&?ﬁh%‘éy&p”@%% maRR bR
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| east One peak  or shou ?(E ecuel ar wel ght range of 15,000 to

100, 000, gnd p(’dcbés)for r % ﬁﬁ&%ﬂepﬂr Gov AR Cekcidstated &iw fisi ng

smal ler is rl‘e§l 4P h&ing IR BRIY BL0.OF IR W thde pagd on
the wei ght %te§ %nhalwl WRadiRPhb Posultahl nkbabrs BRASURBIAKG IR KheaddBidtlct; SEH Bindef RIRRI
zug_Engowi Ckkélﬂﬂlsﬁd SltstamialyéphercligiartiBled 6i0d vingHpba poIRHsH diicosbBioE RdvingiaR average

Bi ndehar z upshichd §ize'@@NEL0.5 ARG abrbgsas thevdol) @hid diadger Bisdativy 10 18170 wikes of ETHFOder
Copol yrer - v @etrahdisfibran]-inpolutiet and @ THFsolutils, (e WWHFolaklay@eviding a molecular weight distribution
THF- ( Tet r ahindihe thuosreatggrasmbfG3HA (@bl parmiatios ichomatogiapby)rikseot bilich |t |() & ipevidesre wiel S
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kugel f or m géﬁhuﬁﬂ‘dﬁ%YWQ@Wé'acﬁb'Félq%rﬂléﬁ bagy ne durchschnittliche Teil chengro3e

\éon 8 %" E S o N2be Ilns ch'Ya ne & h% nern rf}\%g&f' ﬂé"mi'é] '8&"' g"
em di & Kt m e BERELS L oo 40 s a4 C
Zahl , oder rre magne Sc Chen mt e nem tnis der Iangeren zur

kQrzeren ﬁc SneY erlT eroﬁyéﬁ Afép?dcﬁ'qr bit rﬁeﬁﬁéi@ W(ugeﬁormkﬁlg ﬁe‘ﬁ&h@r{ TJIQ!Q—;% lin %ﬂglh

Anspruch 1, Magde ¢5d‘<§§3ﬁ Jﬂ@ﬁﬁh@@@evﬂﬁ&l&ﬁ’ﬁésﬁﬁ%ﬁhrz@@le thdissikl) %0 bezogen
auf di g Zahl oder rre r magneti sche Tellchen mt einem Verhal tnis der
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19. Magnet{masfagvon Boieso hatach Anspruch 16, bei dem das Copol ynmer vom
Styroltyp ein Styrol -Acryl sauree- 45 st er - Copol yner oder em
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Met al i kfMagnetisaben TODWG‘&Q'DAWHC'EhPﬁJJPm dag Bindalprg & bis 98 IGev. -% daeFHmunidslichers pr uch
21, be! é\'ﬁethseﬁ"th%t al i konpl ex vom Monoazo-Typ i n ei ner Menge von 0 1 bis 5
Gew. -Teilen je 100 Gew. -Tei l en des Bi ndeharzes enthalten ist.

Ver f &hr ¥h %?etlf_@?rs‘fog?qna "@P'H gﬁ el de B'Pd F‘We&(\f
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Gewi cht $8viMagestisdoer @Rﬁlrﬁﬂg@spwhcﬁt befi N40) H&aGrpelmértvore | Stykalivie Ria IShyrayduyisdutes Mh) 2
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bis 10.000 und mindestens ein Peak oder eine Schulter im Nbl ekul ar gewi cht s-
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ei nem Mol ERUY Eﬁ‘gevm cht von 10. 000 oder kleiner imTHF-16slichen Anteil in

E: Egré‘h 2?‘{; gga?neg?_ﬁhﬁrgw%ﬁaq %ﬂ%’%h 1, aer tz)u%%tgl%ﬁ rémen IIlletg]Igomplex vom %\llonoazo-?yp enqglt.

22. Magnetischer Toner nach Anspruch 21, bei dem der Metallkomplex vom Monoazo-Typ in siner Menge
von 0,1 bis 5 Gew.-Teilen je 100 Gew.-Teilen des Bindeharzes enthalten ist.

65 23. Verfahren zur Herstellung eines magnetischen Toners, zur Entwicklung elektrostatischer Bilder, umfas-
send das Vermischen eines Bindeharzes und eines magnetischen Pulvers mit einer Schilttdichte von
0,6 g/ml oder hher im pulvrigen Zustand, das thermische Kneten des resultierenden Gemisches und
Pulverisieren. des gekneteten Produktes; wobei das Bindeharz im wesentlichen kugslférmige Teilchen
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10. Toner magnétique suivant la revendication 1, dans lequel la substance soluble dans le THF de la résine
servant de liant contient 20 & 39 % en poids d'un constitdant ayant un poids moléculaire égal ou
inférieur & 10 000, sur la base du poids de la substance soluble dans le THF.
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moléculaire (Mm) & la moyenne numérique du poids moléculaire (Mn) supérieur ou égal 2 5, (ii) il
existe au moins un pic dans la plage des poids moléculaires de 2000 & 10 000 et au moins un pic ou
55  épaulement dans la plage des poids moléculaires de 15 000 & 100 000 et (jii) un constituant ayant un
poids moléculaire égal ou inférieur & 10 000 est présent dans la substance soluble dans le THF, en une
quantité de 10 & 50 % en poids sur la base du poids de la résine servant de liant.
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