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prepared in the second polynerlzatlon under the sanme con tions -
except ®hat the PGIBIEI eikerylaten@onafided. The stygepe; ng nggl acryl ate
copolymer was found to have a main peak at a nol ecul ar WEI ght of 40, 000.
Figure 5 is a codviaylbengenehe chart in Figure 8.andtthgagbart in Figure
4. Figure 6 shows a superposition of the chart in Figure 2 and the chart in
Figure 5 (convertB@&zl‘)Ei'tloP&l‘-‘lol\xlﬂré)a As is al so apparédnwtirpar€i gure 6, the
resin corrp03|t|o?ie\ﬁgsa| ned in Synthesis Exanple 1 according to the 25
present inventio SBULY) QeFSxN§3€e§h@C chart wWhi éhwhmspak¥ferent from
that of the pl’OdlA(és‘ §%§| ned by nerely m Xxing the polystyrene and the
styrene-n- but yl acr?ln copol yner separately polynerized. Particu- larly,
on t he shi gher nol ecul arsi de, a pol ynerconponentnotforned In the
st yr ene- n- buinid theahoyd mikeisolpiiriny 1T parts by weight of water containing 0.1 part by weight of a partially sa-

ponified polyvinyl alcohol dissolved therein were added to form a suspension. The above suspension was add-

ed into a reactor charged with 15 parts by weight of water and replaced with nitrogen, and suspension poly-

1



alone s found to be formed. This higher nol ecul ar wei ght conponent may be
considered tb be fornmed by the presence of the polystyrene prepared in the
first step solution polynerizati orEPRASP AP BIhe suspensi on pol yner- 30

i zation which is the second step polynerization, with the polystyrene
functi oni AgriaGon'was cifddiiRit 4 réddtibritemseriture &f7010/06C.for8hisir<£ Rifer SohipleRiEdf the Rfaction,
THF- i nsol elpRdasteaskitlbred it déhydrated and tyed @ RvedchnidoyitionbE 4 pdyatyencﬁﬂelswmas-nib&yl
control - la@glate bapolyier. ThbifipoaiticR 0 fthihe dTHFaE6l0l lind JHE-Soliblechofbgea&dnly iniRadthére-O
THF- i nsol inbare thepolybtyrend s tfeatyranenjbotyicatyiatesopalyinieewsrefourido be llimegenedlisiy inixed.

mol ecubar Theegogtett ottherPiFidesviuble rodamivedzasithe poivier efi2d meghpasso60aesh am) waed it %. Monepo-
nents sol abscificaliy, therTEF-insplublé\eontopiovas meashied by plasing alfoyt &5 @0f therdsia comanisition In a cyl-
conposi t i édricaktiter reperg2&<iP0mne Nor 8Repreduped by Jgyo Roghh KiKe andeffecting theigxiractian with a
formi ng aSpdieterxipetr ﬁtal‘ H\?"ﬂ%@i“’@ﬁa‘lﬁ't 7t*'ﬂ‘és"t’fDT"EE‘B'P%'m t@"“ﬂ?" °P>K'J I “Bﬁbb

hi gher (p?"’@s “‘?@P"&% “5@)!?“’@)@3'(5 °"h E’g gé"@f

chai ns® nt 'r{’o56 Mg ga aou *qfwflﬂ“ﬁ' 'P""gt o
control fF i“’t‘ ' ‘“"tPF é “EHEPEE*%‘&“? "8‘“‘ P I8 crpRqaqnts o

t he preseﬁ she ﬁckrﬁ‘onp Ia%roe ee.l_“t:hoq\;blthe conponent s of nol ecul ar

el ghts o [ h I ncf‘er I’eSI n %%e%insanéﬁaﬁ%m@nsmm

(prefepab g‘Mth no@m

ThFsol ubl'e syra.sé nbdal RF-80M s n fdrdPCRlabltbrRent, R waEuaEmbled Db gk cHaRBar"
having a &f 48 ofREEHC Mdaskiinh emb@rsomebb@ plbuch @by Watéts CB, GRPEPE Bperiiior vidalex
50x104 or fedle@beibcting 2000 6f d¥amble (dbit®. 1\Witbd coh@AiAtIoh of TRIFisHINtIE) \URGE the cbridition of

ant i - of f STHF fidwaia@er € miifih) ahd aylakingah Ri fof thel deldbtor IAS B GhIRFatic dufve fof lRdletuldr welghtn
pal_ynewi z abasbrempntOXHESsIutianslofinioeo-gsispemed sdlystyrepe Styrtend imatetialOpropiiced BysWaters Ca) afi NQ
t o t he pr 8eeiftpointsvaf moegylaraveightesf Ok 108,R2.356108,W0.24 B, 35x10%,A0x1D% 200311 (?c4M0x108) be
used in t hR00x§P @T00519° prsl 84PN §° wateiuend,  xyl ene, tol uene, cumene, cellul ose
acetate, iso- progyl aI cohol , benzene, etc. may be enployed. In the case of
a styrene osislENample 4| yene or cumene i s preferred. It nay be

sui t abfy sel_ected de end| n% o t he B yner formed. The initiator

SRk

i ncl ude” dI - t'appeYSHRN hes{s (5130 PB‘%WX’?'B'&H’?&&‘P’@'“‘HBWQW’EWB% de, -
2,2 -azobf“gl'gigﬂﬁm e @ mixe s%m? azobi s(2, 4-dime- thylvalelonitrile), :
etc., which nay be used at a concentration of 0.1 part by weight or nore .
(pr ef epably 0. Moromer rifxtpenet s by wei ght) basedropmé@f@tgarkatby wei ght of
the nononer. The reaction tenperature, which may de- pend on the sol vent,

the initiator e‘-ﬁ'ﬁﬂ’fﬁnﬁi Wnﬁi‘-‘e pol yner to be pol ynﬁﬁlwtd pazys be preferabl y
[err] to [err]. t he sol |on pol ymeri zati on, referable to use 30
parts to 400 paﬂt tﬁ{)‘ t§r MOREMBEhoner per 10(!) p‘dgt-st’;tﬁvel ght of the

sdl-/Vens‘sInthe Iyrrerlzatlon it is pre bIeto use 100 parts
by wei ght or Iesqﬁ%yﬁ%eera y 10 to 90 55 parts b \/\Eﬁl t he nononer
per 100 parts %myg_ht#g,@} j@Queous di spersion nedi l‘lr'Q”tAv L@bl e di spers-
ing agents may include ponV|nyI al cohol, partially sapontired polyvinyl
akcohol , cal ci um phosphate, etc., and may be used in an amount of 0.05 to 1
part b9 wei eansa%@wuwaigmesw fougpensioa gmermtw@ [rdhe-ngme marreisdmByntieginEx-
medi um asaBge Hp qompesitioneofg HT'VSWH“PE""iats YIRS buthagiate copelymerithe sentant At THEp unt
of the nofiRAHble it B menwas [ wigh, thusspntpjning-ajargq t4 FF-BeBus di spersi on

medi um Tge FPO% ir’?l’l zaté on tgrrperature may be appropriately 50 to [err],
and itsh tably depending on the initiator enployed and
the d d

e deSire ThE} Qam J»%EEE,Q"@BX J&'pEL?]L b&gl?lg@v&a% &\&%ﬁe&ﬁ‘{ﬂfgf‘wg@ﬁ\gn&o

long as i fiedptixth y SO or exanp nzoyl
per oxi de, tert- uty eroxy exanoate, etc., may be used in an anmount of 0.5

to 10 parts by wei ght based on 100 parts 5 by wei ght of the nononmer. In

the taoaer usinionaRercBiXtwret he present invent iRgrmikatadtlitatde to t he

above bi nder I‘%%I n conﬁgnent the foll owi ng conponents nmay be |ncorporated
a

at a ratio snaPiF8FPRafiPPRESEont ent of said bi nder ¥%Ht ®*¥dhent, within
th wh ffect th ff f th t
e range |c{_1 ggﬁg?_ Qéfﬂf&\_{grﬁén%%a ec e e eé 0 e resen

| nvention. For e %dded silicone syest er,
pol yursét hane, PRLYAP1HEnzEREXY resi'n, polyvinyl 104 rq:3| n,
nodi fied rosin, terpene resin, phenol resin, aliphatic or aIP] I'cyclic
hydr ocar bon reeeﬁtsnﬁhynﬁei:@xyhexanoate 1.0 wt. part
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nol ecular wei ght pol yet hyl ene or | ow nol ecul ar wei ght pol ypropyl ene,

aromati G petroleumresin, chlorinated paraffin, paraffin wax, and others.
As the charge controller to be useeppasadieBtoner of the present invention,
positive or negative charge con- trollers knowmn in the art can be used.

R o i e
-bit | t ch
coNtrol's tjigod érrthetm:%ruﬂosnﬂtﬁré %;e{snﬁhé‘ﬁ&g&é eer:aké helpBditiony\braGnolsdilawaRRIDS

may be | ncipdstaiboo MG mtidcilarweidhi R Bxlirpe dyes cont ai ning al kyl group having 2
to 16 carbon atons (e.g., C|I. Basic Yellow 2 (C 1. 41000), C.|I. Basic

Yel | ow 3, €onlparah@SyhthdsastExdmgié3 | . 45160), C. 1. Basic Red 9 (C.1.42500), C'l.
Basic Violet 20 1 (C1.42535), C. 1. BaslcViolet 3 (C 1.42555), C.I.

Basi cVi ol et I é3edctatSI50 yrts b weeightRfixept/ived chiargddigng te teriiBratiire wes, raisedgto e cenk |jc
1 (C. 1. 42enssrature, To thiuas adde) dpwie g mbure of1100)arts by weight gialyrenepnanames, 4 garts by
42140) 10 C. welshsatsrtcbumparewigg! » and/ipaey by we'abtcrfd“sﬁ'stvw"erkt?ém?ﬁ' " '“'?Jz‘ ‘15‘3“"
C.|. Basi cFusheresolntionnolymerizaf compley °d “‘B‘&'s’fyb" Ia g : g&kf’."
Basi ¢ Bl ue 26"& Rely ty“ﬂ% I“b' EZ witin, 3 822 in pagkiw,

: popitio olch
e s TR I g@re@or%rrm&t%ks*?orn%a'arﬂ%mrﬂr“t

gustorroFyb?j aC| “tannic acid, lauric acid, gailic acid, ferricyanide,
ferrocyani de) C. 3 Sol vent Bl ack 3 (C1I. 26150) Hansa YeI low G (C. I.
11680), C.|. MoMonomeE miktuge C |. Pi gment Blﬁm_me there may

be enpl oyed benzoyl met hyl - hexadecyl amoni um chl oride, decyl-trimethylam
moQi umashl or i de SEFTERE| R‘?P?F‘ﬂrcorrpounds such as di %%rt‘tﬂ"t iRAGYS di octyl tin,
metal salts of hi g&re_r fatt}é gr ds, in- ganic fi nﬁ powdef such as that of
zinc oxice and REPBFYoRGFEXBES (PORPIIRT acetyl acet Bhe, vinyl type poly- 30

mers containi ngua%gglgégggnepol yam ne resin of co&tdggtsed..type pol ymer
cont ai ni ng am no group artrcu- larly, In view of dispersibility,

ni grosizne, netabehabyt pbrbkgfer fatty acids and vgyl type polyners havi ng
am no group are preferred. (2) As the controller which controls the tonerto
be negatively clhergeBhiktglpeboxg-2rethpthégahoatag substant- es. First of
all, those as described in Japanese Patent Publ i cati ons JP-B 41-20153,

42- 27596 44- 63 7 45- 35 ere are al so d
o grentt suc rfarﬁerﬁf&" r ’EBP P‘ré]Y"E"Hét?%’q % Lo °3:,§;
di scl osed ?"?f ra t§ -sou |t J:m'fb@g y
Co, Cr, Fe exes’ o saf |c aC| \ |c a ic mﬁoxg?lc
aci d; sulfoha ed copper phthalocyanrne pi gnent ; styrene olrgoners havi ng

nited | gsgr%&a,g{we:g_%tp&grgxgm,;pduced therein, and chlorinated paraffins.
Particul ar of di spersi bi I ity, 40 metal conplexes of
monoazo dyes jn thethehomér@ibitdre ¥ten Bélows 870 pat€ byl waightor Waterabrtaininpal. 1 pakt by Weight bfd par-
napht hoi c wfly shporfified polpinyiiicshdl Gissolvedthersin wire adided toqebvidd heuspensien. of t he present
| nyention can be also mxed with other additives, if desired, to give good
resul tse Exanpl es of such additives nmay include Iubr| cants such as Tefl on,

zinc stearate, pWI uoride (anmong wmg dene fl uoride

is preferred); abrasives such as cerium oxi de, 4 car b| de strontium
e

45 titanate (armﬁljyfﬁ’éﬁ] MARPBHE i um titanate is pr
fl bilit t | | oi dal | J - id
owabi | i ty-impagt p%ggfggg%??%y%@%o oi dal si ca al U- ni num oxi de

(anong ®hem hydro icais partlcuI arly preferred);

caking preventiVgspyepDdaryidtd tniondmar ti ng agents such as carbon bl ack,
zinc oxide, antinony Ooxide,” tin oxide; fixing aids such as |ow nolecul ar
wei ght pol yet hyl aﬂelnybhem')éze@ul ar wei ght pol yprdpyd ene," vari ous waxes; or
anti-offset agents. It is also possible to use a small anmount of white fine
particles and bl Behzéyhepproxid¢es of the opposited polarity as 50 the

devel opabi lity inproving agent. Further, when the toner of the present

i nvention i s ThSdbevesuspdndiohvae addea e d resa&tmged it I Spets by wight 6F vifie? dnd réplddae
form of a wiinkitrdgen, ad suspénaion poBinefiatidhavas carrivd bilitiatsa resation tenipBr@turd ok 703 §5°Cddr B houest
the toner ArrecdnipRtiehadr the esaciayvieprodualwad Eiliddedloff, dehfpddated antdiied th giversstyrénetridipityl

t oner concaeniateedopaymer.preferably 0.5 to 10 wt. % nore preferably 3 to 5
w.% 55 The/wopdlyneer bagrarmay peahat@hnolvautarbeightsé@outnT.QMbarplrsewwa"v ne/Reak atane;

t hose knoweculanweights of1¢* onless. be avai | abl e. For exanpl e, powder having
magnetic property such as iron powder, 4ferrite powder, nickel powder, glass
beads,




etc., and these materials subjected to the surface treatnent with fluorine
type resin or*silicon type resin, may be enpl oyed. 10 EP 0 259 819 Bl
Further, the toner of the present i|iewegdisesBran be used al so as a nmagnetic
t oner by further incorporating a magnetic material. I'n this case, the

magneti c neémisﬁllsx%angunctr ons as a colorant. The 'magnetic material to be

contai ned | ic toner of the present invention may include iron

oxi des such aﬁmrmmr héo%anbeyw L df bxfnend @hd dhbrBed?hnd Gk TAReRATe Wis rathatad @8 Feflux

metal and itkgarefiré. FRs fokRing mixiuré Wastbaded/dRiBwisé GHAdM dumendirgtluR bvePd hatkd. 0ys Of these
5 netalg with netals such as alum num cobalt, copper, |ead, magnesi um

tin, zinc, antinony, beryllium bisnuth, cadm um cal cium nanganese,

sel enium titani uMpnowagseextureanadi um and ni Foumsiatpdr eatioThese
ferromagnetic materials may have average partrcle size of 0.1 to 2 um
preferably about §t!rFBeOm‘B“‘EFﬁ‘Fr particularly prefdrabW-wPeEtEpheri cal
shapes. "The amount i hed the toner may be bgut 2Q to 200 parts by
wei ght based on 150 a¥ sa%flyi/%nteg 6™ he resin dnponent, particularly

preferably 40 to ﬁthQ%I_ﬁug@l PardEight based ong100 pakts by wei ght of
the resin corrponent Further in the toner of the present |nvent| on, a

col or ant miy p er nzat?ondeS g efed@hs ercumehf%%ft)r&?% 1})&&5@ﬁ&s’%q rgrgoeve %er

of t\h’e
enpl oyed °'"' y% T8 %% 5?ray I'nc e car bon a8 K anr?‘r ne ack

acet yl ene b L a r;reﬁer-bmalaware IR AR AT o bR
| ake, bl ooql,,er.ﬁ,g[m AdPENileN€ e, I ndanthrene blue. These 15

used_i npanount s necessary and suffr cient to maintain the opti cal densrty of
the fixed imge, nanely 0.1 to 20 parts by weight, preferably 2 to 10 parts -
by wei ght, per 10Qopmmiexr mixtsimght of the resinFdmulsated aatpuy pose, dyes
may be enpl oyed. For exanple, there are azo type dyes, anthraqui none type
dyes, xant hene tyfEY#gRe mnaneare dyes whi ch my%%dmrw anount s of

0.1 to & parts by vweight, refer bl 3 to parls by vyeight, per 100
parts by wei ght oF"ﬁﬂ"é‘% & ai ¢k Iﬂtﬂn%araﬁzon of the toner for

devel opnment of eI ti ges according to 4Pr esent i nvention, the
above resin corrpos ?%@é‘%ﬁé‘%ﬁg to the present wszentr on and the charge
controller, optiong W de material, a piggerls or dye as the

col oran?® and addi tr ves aré sufficiently bl ended by a m xer such as ball

mll, and nmelted arGddRAdAGSPHxy-Mlethyaader such as heated rollers,
kneader, extruder to have the pignent or dye dispersed or dissolved in the
resins whi ch have hesanvate conpatible with each @t.J8s, and after solidi-

25\ Ficgion by cooling, pulverized and classified, V\hereby a toner with an

‘aver age part i jfioeheabove mBurs? 110partd by WbighER walsr c&hﬁ:ﬁﬁdtﬁﬁbartwﬁe@ﬁ &%%\-iial BapBRtiédoN

i s descri beelyiyi dihiat issolved hvrel Were @ficoi td foréh 4 susgeréeip| €S, by whi ch z
invention is Thetabdve Budpardionwasiddded ihtd atréictof @h}gea'\mmgrsfpantw wdighOdT vateléht rébladdde
parts by weitthitrogeBGndiha teadivh sascariembou ath tdridematute ¢f ZQDIVGIC, forBOura A trcolpletive big ht
of cuneme tereactdnahgmrotuaivas tileed! dehysicteitand driedingive acarpdsition otastyrane-hibutyl acrylate

t enper at ur eopolymendnf g siyrese-n-tivid dhsthaerpiale sepolimen xt ure of 100 parts by wei ght of
styrene nononer and 9 Jaarts of di-tert-butyl peroxide under cunene refl ux
over 4 houl¥nthesigExample® ynder cunene reflux, sol ution poI yrreri 35 zation
was conpl et edm()berr l) and currene was rem)ved The rene obt ai n{eﬁ was

found t ffane ortRYeraig, e lompegace op fagads

peak of GP "‘\Ré@ U dH %fﬁghé%l‘“&‘{“’e "’ﬂ?&f“’e"&ﬂ?&‘?"ﬁﬁe‘f"&ﬂt““’%ﬁ"ef’f YYF YR Tg = [err].
The GPC chromat ogram of the polystyrene I's shown in Figure 3. The above

pol ystyrene (30 fignomayy mipitine) was di ssol ved Fiorniule 68N @@ERIiJT Xt ure shown
bel owt ogor ovi de g _m xed sol ution. 40 Mononmer m xture

Fornul at ed rati o St¥rene monomer 100 wt, parts
Di-tert-butylperoxide 8 "
56 . Further, polymerization was completed under cumene reflux (146 - 156°C) and cumene was removed. The
polystyrene obtained had Mw = 3,700, Mw/Mn = 2.64, a main peak at a molecular weight of 3,500, and Tg =
57°C.

The above polystyrene (30 parts by weight) was dissolved in the following monomer mixture to provide a
14
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St yr ene* nononer 54 wt. parts n-Butyl -

acryl at e nonomer 16 wt. parts Divinyl benzene
0.3 wt. part.: 50 Benzoyl peroxi de Ep0259819B1
1 wt. part tert-Butyl peroxy-2-ethyl- 0.7 wt. part

hexanoat e 5@“ 1to the above m xed solution, 170 parts by wei ght of water
cont ai ni ng ‘part by weight of a partial I y sa- ponified polyvinyl alcohol
di ssol ved therein were added to forma suspension. The above suspension was
add- ed into a erh 15 parts HRommilgtedfrawier and

repl aceg with m% en, and suspension poly- 11 EP 0 259 819 B1
merization was ¢ %‘bedﬂ?“%ﬂ‘e’é reacti on tenperatlf ewlof gt [err] for 6
hours. After cor‘rylg%ﬁoi}’ofxljtehe r ctlon ~the product was filtered off,
dehydrated and dri ¥ a pH ystyr ene and a

styrene-n-butyl Hg yrrer Th| S corrpomgdo,ﬂ copt ai ned
THF- i ns®l ubl e an solu e hom)geneousl y m xe bre- in, and the

pol ystyrene and ¢&erShwe M *ﬁ’%g'pé) re und to be
honmbgeneously m xed. 5 e content@% %{ -1 ns{ﬁj# r%%&%r ed as the

powder of 24 rresh pass, 60 nmesh on) was 40 wt.% More speC|f|caIIy, t he

THF- I bI d b 5 f th
o8 S B gg;sg;fvgv Mgﬁe et e
Th

by Toyo Ro 91 drtd b welghit ok fdterandrepia&a! OF
at an aver@ﬂﬁm%&r? SHﬁBn tate §§°c‘ﬂfr‘b ﬁkﬁ&r% bPdt of
the THF- sofpy maaiowaﬁe Waé teFe@ cﬂhM?ate% ahEdridd iogivbatmt SHida oV%ﬁo@sh?ﬁ Adand dletyl-ne
pOSJ_LI 09S g,fe_g_a&% t&&Edpbly ,agpd about [err] in 10 the GPC chart, with M

0.56x[err], Mwv = 13x[err], Mv M = 23, and the nol ecul arwei ghts of [err]
or Iower bsymgsieﬁxmgple% Further, Tg of the resin was [err], and the gl ass
transition point [err] of the conponents of 104 or |ess separated by GPC
was [err]. Filgoaeadorsiiopmtsibjnweidho cahene watestargeth anfl thie lteppdielfuresrss rided to thigreflux
char actasr i temperaturecthe dallpwingymixtole avee added dronwidetugden fumehereflacverdthowe r esi ns and
resin conpositions were 15 neasured according to the follow ng nethod. By
use of Shodex KF- fdMonexrt hﬁ_x@gkgmw for GPC neaspyeiEilted tr assenbled in
t he heat chanber & err] o C measuri ng dmmc_gg%%c produced
by Waters Co.), araty@laﬁeopehemenn was ‘ef - fected Pyo ivg £qddmg 200 ul of a-
sanpl e ¥about 0.1 wt.% concentration of THF-sol ubl e) under the condition of -
THF flow rate of DPimtesitrbuipdll bgrazidg an Rl for thewtdetpeottar . As the
calibration curve for nol ecul ar wei ght 20 nmeasur enent, THF sol utions of

nono- di sper sr#g,.t .p‘@oqgé g y}gt\,%&m@a-,)h of
t he_10 goi ystyﬂfp aisif'L e tmm@ E% ol ne;(eﬁll atwcc?‘ecslﬁeﬁlght@mﬁﬁ rye

Synt hesi s enpl e 5 The pol'ystyrene obtained in Synthesis Exanple 1 (30
parts by wei ghé Above@:ydyﬁﬁabwédtslbmm wa8 lik$aWbd Vi tHeRdN6wing FdnoMenhibiire tolpfovide a
provi de a wmixeeed sol uti on. Monomer m xture
Forvml ated ratio Styrene rmnorrer 54 wt.
parts meButyl acrylate m)gomer _ 16 wt parts
Di vi nyl benzene nomer mixture Formulated ratiq g genzoy|
per oxi de Styrene monomer 1w 37 RGL! parts '
p. n-Butyl acrylate monomer 13 "
Divinylbenzene 0.2 "
Benzoyl peroxide 0.8 "
50

Into the above mixture, 170 parts by weight of water containing 0.1 part by weight of a partially saponified
polyvinyl alcohol dissolved therein were added to form a suspension.
The above suspension was added into a reactor charged with 15 parts by weight of water and replaced
with mtrogen, and the reaction was carried out at a temperature of 70 to 95°C for 6 hours. After completion of
55  the reaction, the product was filtered, dehydrated and dried to give a composition of a polystyrene and a styr-
ene-n-butyl acrylate copolymer.
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40 * The above m xture was subjected to suspension polynerization in the
sane nmanner as in Synthesis Ex- anple 1 to obtain a conposition of a

pol ystyrene and a styrene-n-butyl BRo2se&teBiopol yner. The content of THF-
insoluble in this resin was 75 w. % thus containing a | arge anmount of
THF-i nsol thosis @tive Synthesis Exanple 2 46 The pol ystyrene obtai ned
I n Synt heST's anpl e (30 parts by weight) was dissolved in the follow ng
MoNo- Mer i iith d keRetbrP200 parts by reightaT ouMEneSard thiargéy, arilteaemyeraiiraasraised to the reflux

For mul at e temperatured TS fHlo@ING miXtufONEs ladded dropwise under cumene reflux over 4 hours. 54
wt. parts n-Butyl acrylate nonomer 16 w . _
parts D vi nyl benzene 13 wt. part
tert- Butyl peroxyW -Wpart 12 EP

-0 259 819 B1 The '@; H{ phas subj ected to S ol yneri zation
in the sane rranner as I'n-Synthesis Ex- anple 1 t%Ho #%Qat%orrposmlon of a

pol yst frene and auStng L ifstiadiiila taC mbhdhercopol yger . In the GPC chro-
mat ogram of the THF-sol uble of "this conposition, there were peaks at the
positions of a nbeeatdrt-baaiydhipexbxddeut 4, 000 ang a nokecul ar wei ght of
15x104. 5 Conparative Synthesis Exanple 3 Into a reactor, 150 parts by

wei ght ,0f Xyd, BR& phBerziidh #&borh J%@ertcﬁﬂg?\gl:eﬁ c), éﬁQnJ VeIl X
t t f
| ste\];?g;lg ﬁag@w%?ﬁ%?;@ga@gg &e\/\el g dtslfag?l tert- 'bhﬁ'{,ﬂ pgra?)gx enzo?il:‘welac{r;li 1o

part by wei Gfib abdve threhaﬁ.snhﬂwtha&mx cSlRIyMBIA8d pari bf nagmméstmssdmdﬂ. & tlicwing
Furt her, shdher MiXtulb pidhdd Zmkiun Was conpl et ed under xylene reflux ([err]),
and/xyioene was renoved. The pol ystyrene obtained was soluble In THF, wth

Mv = 10, 000, Mw~ = 3. 22maﬁd t he mai n peak was .pgsitioned at a nol ecul ar
wei ght of 11,000, e XERER] . The above @m%a)arts by

wei ght) was di sso oner m xture sho b owt rovide 15 a
. . Ngzgs.ieha L\Q ofl® Wy R O%Le P

m xed sol ution. ure For mul at ed
ratio #0 nsbﬁﬁﬁmemggﬂé’@ﬂlate monomer 16 " o 52 wt.
parts n-Butyl acrylate nononer 18 Di vi nyl benzene
0.25 " 25 DivinylBenzeyé peroxide 0.3 " e
0.4 tert-Butyl peroxy-2-ethyl hexanoate 1 30 The above m xture was

subj ec;oed t o suspBeseopnlppeyoeideati on in the samedmanrer as in Synthesis
Ex- anple | to obtain a corrp05|t|on of a pol ystyrene and a styrene-n-butyl

acryl ate copgl %88love nBtufe] %’.%&We ﬁtoFWJné?QJ 1g%PJfH Pl od
COMOS L1 g B Bt i e el ﬁa s oAU

10, 000 Or g kedsidr charged withABRartsttyiwéhtay mt & fopl rm ﬁn ran& rﬁezmmscme&ture
shonn fel ewat ol tépdiatire of 1o YERC GRS hétks. ARSr@Omplalo &ltHUrGH}thu the Product s fm&ted Bé-. of
a par- ti Bjdrdfedanidarividitd ghb guopositioy of adtytens-Methlinfeliatryiate cogoRmen sid wetyenéalbdg t 0
provi de amstisqpgats capolymetO Mononer mi xture

Formul ated ratio
\ Synthesis Example 6
40

Into a reactor, 200 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
Styrene monomer 95 wt. parts
a-Methylstyrene 5 wt. parts

50 Di-teri;-butyl peroxide 8 wt. parts

Further, polymerization was completed under cumene reflux (146 - 156°C) and cumene was removed. The
styrene-a-methylstyrene oopolymer obtained had Mw = 4,500, Mw/Mn = 2.8, amain peak at a molecular weight
56 of 4,400 and Tg = 63°C
The above styrene-methyl methacrylate copolymer (30 parts by weight) was dissolved in the following
monomer mixture to provide a mixture.
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St y’re'ne ‘nmonomner 70 wt. parts 45

a- Met hyl styreme nononer 6 n-Butyl acrylate
nmononer ' 23 Di vi ppb bsasiene
0.9 50 Benzoyl peroxide - 3 The above

suspensi on was added Into a reactor charged with 15 parts by wei ght of

wat er and repl acedlCRomemmixdyae and suspensi Gormollated ration was carri ed
out at a reaction#e erature of [err] for 6 hours. 55 After conpletion
of the reaction, t é’r%”t?dd‘lﬂn%filtered of f, deRy#itat @a&r&sd dried to give:

a styrene-n-butyl ac t (o] r. The copolyner had a nmain peak at a

mol ecul ar wei ght of %3093'3’[ %ﬁ%ﬁﬁﬁ& JOROMRL: i all|y Wto paXESat no- | ecul ar
wei ghts of [err] @y S¥ib .. EP 0 259 819 Bl thesis Exanple 2 Into a
reactor, 150 partslb;' wel ge%z%e&g cunene was char g?ér} %’d PRES enperature was
rai sed to the reflpéazogip i@e The fol l owing n[i 3t yre ‘Eﬁit@dde‘j dropw se

under cuhene refl ux over hours. 5 Mononer m xture

Formul ated ratio Styrene nonomer ) 97.5 wt.
parts 10 n- Buintp|the aper bgv{r%17W5p@:yelghtofwatercont_aming 0.1 par_tbywelg_h_tgfampr_ﬂﬂg,s p_oblﬂf |
per oxi de polyvirlyl aloohol diesoived therein was ad&eq‘gform asuy fﬁ P? a%&q g@pfi qaapﬁ%
conpl et ed JRRSSE sharpeguith 18 partabymelahtof e ﬁ&“gwg?a' lecop sachprLwes carred out
st ykene e T et
mai n peak mlecul ar wel g tgg T B' n e A Y R aboVe
styrene-n-butyl acryl ate copol yner (40 parts by weight) was dissolved in
t he fol | oW dyehpafRie Syrifsis Bkarjplfs® t O provide a m xture. 20 Monomer m xture
For M aped Tati 0o Styrene nonomner 38 wt.
parts 25 n- Bukla résiloh) 200piitSbyavelghtbDEGRiene werechalged) iiththdXemiFetdire was raised to the reflux

0.24 "tendji8rature. The following mBeunewesladdqd@ropwiselender cumene reflux over 4 hours.
0. 65 tert-Butyl peroxy-2-ethyl- hexanoate

0. 85 " 35 Into the above m xture, 170 parts by weight of water | |

contai neng 0.1 par t49BPRGH JHELYES, partially s%ﬂﬁiﬁfﬁ%yl al cohol

di ssol ved therein d orm a suspensi e suspensi on was
SR Hnblte oo 5y B |

added into a reactor 15 parts by weig ter and repl aced

with nitrogen, and phad@aghitgd Pasogdasi ed out atga tenperature of 70 to
[err] for 6 hours. After conpletion of 40 the reaction, the product was

;l: :, t f;,? 20’ de ha/u%gr,t p% ymgrggtiogl gvlase c%mtplgteg tlm\/igr cﬁmgn%wlgxsh Eé -q 96°8; angcusnt\exg v%anserénrilﬁvgtij II‘I¥eI
y polystyrene obtained had Mw = 3,700, Mw/Mn = 2.64, a main peak at a molecular weight of 3,500, and Tg =
§7°C. .
. ~ The above polystyrene (30 parts by weight) was dissolved in the following monomer mixture to provide a
\— s mixture.

Monomer mixture Formulated ratio
~ © Styrene monomer 56 wt. parts.
n-Butyl acrylate monomer 14 wt. parts
Divinylbenzene 0.05 wt. part
4% Benzoyl peroxide 2 wt. parts

Into the above mixture, 170 parts by weight of water containing 0.1 part by weight of a partially saponified
polyvinyl alcohol dissolved therein was added to form a suspension.

80 The above suspension was added into a reactor charged with 15 parts by weight of water and replaced
with nitrogen, and the reaction was carried out at a temperature of 70 to 95°C for 6 hours. After completion of
the reaction, the product was filtered, dehydrated and dried to give a composition of a polystyrene and a styr-
ene-n-butyl acrylate copolymer. This composition contained about 3 wt. % of THF-insoluble, thus containing
only a small amount of THF-insoluble.
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copol yner and a styrene-n-butyl methacrylate copol yner. Synthesis Exanple 3
45 Jnto-a reactor, 200 parts by weight of cumene were charged, and the
tenperature was raised to the refl grotsggaesat ure. The foll owi ng m xture was
added dropwi se under cunene reflux over 4 hours. Monomer m xture

For mul at ed rath 50 Styrene nonomer

100 w. %D -tert-butyl peroxide 8 "
55 Furt her, poI yneri zati.on was conRSet ed under cunene reflux ([err]) -
and curmene was Re&ith EQTPPR Giony Ofy S¥RE l?t‘-&l ned had Mv = 3, 700 MV Mh =

2.64, agmain pe%}é at .a nol ecul ar wei ght of 3,500, angd T er The above
pol ystyrene (30 s!'ebgowel ght) was di ssol ved I n tﬁgof gﬂtl o&& ] m)nomer :
m xture to Pr oyl 4 259 819 Bl m xture. nomer,’ m xture :
Formul at ed . ratloggte%r%nenar%ggﬁgr ¥ 56 wt.
parts 2-Ethyl hggeyla 3eY cha@g@0BeAR 011 1h% AGent 2 Di visnyl benzene

0.14 1 tert-Butyl peroxy-2- et hyl hexanoatée gfnG wt. parts 15 Into the

above m xture, Lbwomellecalay welight pblypirepydenkai ning 0.1vpart by wei ght
of a partially saponified polyvinyl alcohol dissolved therein were added to

forma suspens| on The above sus ens on cto ﬁlh gﬁg

with 15 part °?sé 8’ aﬁat
reacil o " "E' lﬁm 'ﬁmm ﬁ@?g“ﬁ&(ﬂ? Bﬁj’f N %d— th
conpl etion i&mﬂ% p ,Th Blbe
to give a a styr- ene 2 ethy hexyl
acryl ate COp‘A&é per( 5} bé‘ssdbﬁm WW ﬁleﬁ’dmb%hfbaa by ﬁasﬂt Gf hydrbSHabIP 8dlibidal Biicavmb gt
of cumepe Weld ehelbRidPAiebider Was raised to the reflux 25

tenperature. TibﬂmfeﬁiabWoMkrﬁhdéH GooRed\prRduch fbFl RAer darDRrbesentadisy a tosatingyrate,l.0 theix
over 4 houghouni\d? e FREucEWMiEH.aR be pulverized per unit time and, in the case of this feperthé eatecwhs veryi o
St yrene npgedaas 16 kg/hr under an air pressure of 5.5 kg/cm2. No sticking bOéuirred withingle pulyeri2er. t er t - but yI
per oxi de Anti-blocking characteristic was examinéd by placing abau 10Fg ef tivectener in @l pjastioqup af 108 A was
conpl etaad amidisrchangeinsggloradrition dggfesmihin theioner waseftie stapdsat BER-{.ofe daywas egmined.

pol yst yr enEhecigglomanetion Hegrbelwas mesurad)y a powplautester ppoducpd byHepgkawa Micegn T product
nol ecul ar laéstastand frodn gPeratyd a h{ erpdupt leftin atand 7 505C fis p P’@Fﬂ—? gﬁ"’( g‘
wei ght ) wagame valyes of 40wt % and 42. e oy e'M'dYFB therdiffprence (A 93% result, it
m xture. 4Wasie that.s lly no blocking occurred. ﬂ/

Styr ene® rmmfﬁ‘é'i""ty' anti-offset characteristic, anti-winding characterl |ma %{tﬂu 8 c%y\ng
acryl ate Ics were examined by means of a high s&egd Eﬂp‘)}'" ; e ne By Eanon KK,

nute, 100 V).
0.2 Benzoy art%%l @ganti-offset characteristic was evaluated by dismantling Qla %Iemg mechanism of the fixing
rollers and counting the number of the sheets of suocesslve copying after which the image or the rollers were
\—/ 35 contaminated. '
The test was conducted by lowering the set temperature of the fixer by 5°C. Fixability was measured by
rubbing the image with Silbon C paper reciprocally for 10 times under a load of about 100 g, and peeling of
the image was represented by a lowering in percentage (%) of the reflective density. The evaluation of image
-/ was effected on a 200th shest when 200 copies were continuously taken.

40 Anti-winding characteristic was evaluated by copying three sheets of a whole surface black image and by
observing the trace remaining on the copies of a pawl for peeling attached to the fixing roller to judge how the
peeling relied on the pawl.

As the result, fixability was very goed with a lowering in peroentage of 3 %, anti-offset characteristic was
good without any contamination on image or roller, and anti-winding characteristic was very good, although a

45  trace of the pawl showing the reliance on the pawl was slightly observed on the image.

By using an image with an image area ratio of about 5 %, a successive copying test of 50,000 sheets was
conducted, whereby good images were obtained without sticking or filming onto the photosensitive member.

Comparative EXamples 1-5

By use of the resin compositions prepared in Comparative Synthesis Examples 1 - 5 in place of the resin
composition in Example 1, toners were prepared in the same manner as in Example 1, and the toners thus
obtained were called Comparative Examples 1 - 5.

The toners of Comparative Examples were evaluated to provide the results shown in Table 1.

55
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Into the above m xt ure,
wei ght of a partially saponified polyvinyl
added to form a suspensi on.

the reaction was carried out at a tenperature of [err] for 6 hours.
L Qn thp product

conpletion of 55 the

~al cohol

170 parts by ﬁeight'of wat er containing 0.1 part by
di ssol ved therein were

The abevezsessgensi on was added into a reactor
charged with 15 parts by weight of water and replaced with nitrogen, and

was_fil

dried to give a conpos
acryl ate copol yner. 15
react or,
was ralsed to the refl
dr opwi se under cunene

Forrmulated ratio Styrg
parts Methyl nethacrylp
per oxi de

conpl et ed under cumene
styrene-net hyl et hacr
a main peak at a nol ecp
styrene-net hyl nethacr
t he_f ol™ owi ng- nononer
meHMedrmioﬁym
parts 25

Di vi nyl benzene
1.4 ) ntp the above m X
part by weight of a paf
therein were added to
Into a reactor charged
nitrogen, and the reac

~4f a p@lystyrene and a styr-

200 parts by \waig

0 2591819 Bl Synt hesi s Exam
of cudeng were charged, and
eratufe. rhe foll owi ng m xt

over ? h&rs. 5 Mononer m
nongr x o 0 o o
nomer _ 10

After
dehydr at ed and
ene- n- but yl

Ble 51nto a

the tenperature
Ure was added

Kt ur e

90 wt.

Di -tert-butyl

gqmﬂlght

; FOrtTher;,— pol
([err ) gnd cunene was reno
qop®! yirer <bbt &8 ne@ h& Mv =

f 4,100, and Tg = [er

tate—qopoty
nlx urg to provide a mxture.

nﬁ@l

20 M
oner { o o O x X

mononer
0.3 Benzo

nmet hacryl ate

ymeri zati on was
yed. The
B, 900, Mv Wn = 2.6,
(]. The above
) was dissolved in
bnomer mi xture

54 wt.

16

|  peroxide

tgg 170 pafts by wei ght of water
alﬁ )

h—]5 parﬁs by wei ght of water
Wgs garfiec 350 oat t &ten

é$coh
auspe

saponi f gd pol yvin

suspedsi §. The abo

f_t

for 6 hgurs.
de- hydrated and dried
nmet hacryl ate copolwyner

Synt hesi s Exanpl e 40| |
charged, and the @bnper"

foll owhg mi xture was

Monomer m xture

.95 wt. parts a-Methyl
50 D-tert-
Futther,, polynerizatio
was rennved The styre
Mv Mh = 2.8, a nain pe

N

After conpelf mequau:44mp_Lhe_pLadu
tiGegi e .2 c§rrpgsi ti.on Qf a. styrene-
ia

e- & butyl Het FacYl at
g reactor 200'parts‘by wei g
we® rdisdd tthe r&I W te

st¥re

containing 0.1

pl di ssol ved

Nsi on was added
hnd repl aced with
perature of [err]
Lt was filtered,
met hyl

b copol yner.

it of cunmene was
perature. The

3%; Ieﬁed‘Undercunene refl ux
t

pbd

TOPpW $€ under cunene reflux
For mul at ed r at

- o~ -~

pél',oxi,des T 0 = e

oDt ai

t 91 styr &ne DdpoPy

nmol e

over 4 hours.
o Styrene nononer
5w. parts
8 wt. parts
([err]) and cunene
hed had Mwv = 4, 500,

sticking
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*%*: Low density

Example 1
Comparative
Example 1
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55° of 4,400 and Tg = [err] The above styrene-nmethyl net hacryl ate
copol ymer (30 parts by weight) was di.ssolved in the follow ng nononer
m xture to provide a mxture. 16. EPHRs®98BB3 819 Bl Monomer m xture

Formul ated ratio Styrene nononer 53 wt. parts
5. Example2But yl  nethacrylate nononer 17 wt. parts
Di vi nyl benZéne 0.3 wt. part Benzoyl peroxide

1.4 w. parts 10 Into the above m xture, 170 parts by weight of water
containing 0.1 p&\eﬁlbycml’gﬁ%téwna°§a$yniah¢§d-$apon| f.i ed pol yvi nyl al cohol

di ssol ved therein s _added to form a suspension. The above suspensi on was
-added into a reactgf?‘ apg Pgéd with 15 parts by wei g0 aft.w@a&itsand repl aced :

wi th nitrogen, e yas carried out 15, ata tenperature of:
[err] for 6 hourﬂggkpgég: @%%?g?l on of the reactiof? e PASESct was

fil d, dehyd t o
iltered, dehydrabgdtaod éﬁéﬁ?e Sordh &ﬁft@%%' but?/‘{t “nBPESE vl at e

styrene"’a met hyl st yrene copol ymer and a st

copol yner. ConpalLewi mel&yuldesicidhagdBydropylldiied @ wRaCpakes200 parts by
wei ght of cunmene were charged, and the terrperature was ra| sed to the refl ux

tenper at ur e. B;Eagln];%wdgmag gfep réd m(g\é% ﬁ;f f 6[!)Orp V¥Ionerwas pre paredcl}lJ HEQa?nerrn%‘;r"e‘#X

over 4 HOULShE

ple 1. The black fine pow: rticle size of 11.7 um.
Forwil at ed Rbilofdal Sl m‘ao\mﬁﬂma with an amino-modified silicone oll wps ployed 00 WL.  parts
D -tert-buty I'l'he ﬂﬁﬁlﬁ&blﬂ?of the kneaded cooled product for toner s ver good &’E}tmrwatlng rate

pol yImer i Zadfi1e R/io SHEHH| oBéufed I HERulvErEr Tidrel vidls nblism | .ﬁfnr -bl g%ﬁH?&‘:& stiéhith _
renoved. TiA®=ped.ystyrene obtained had Mv = 3,70 a mai n peak
at \& neb ecul magevauatitytandfixing r&ﬁﬂnsh!ﬂﬁuﬂre'@aluat{d&iyr'a]persﬂH%BcoﬁﬁhQ\t&cﬂﬁ (FEis\prdaticed by O
parts by weanghKK)was dissolved in the follow ng nononer m xture to provide
a 35 m xt uAethe kdsnib insage quslityiwae good, with good images being continually prodéie@t bt the@Gvas as i O
40 Styr ertener, gpchifyere was neither filming nor sticking onto the photosensitive member. 56 wt. parts
n- Butyl acr ngb the sehtampasature in the fixer being lowered by 10°g;, the cleaping mechPiisn nyHelfizervas co-

0. 05 W Ffaqvpdgmtheabove image formatignwes eff ctedpg}vg;hp@gultthatﬂxabilltywasverygoodwnthalowlng

2 wt. par'f gerpantage-feflectiua,dapeity,of shoutG%. withoutpepbles [pyantieffeghenatgpteristie erranti-winding
cont ai ni ng"he""ife Bgﬁ't by weight of a partially saponified polyvinyl alcohol

di ssol ved éhereén was added to form a suspension. 50 The above

suspensgj orr—\?v'g%'iadded |nto a react or charged with 15 parts by wei ght of

wat er and reg%a%f‘ ithi E,Eg(prg,r; ﬁ{elrgsgmo 5 ﬁa” %Lg
t enper at UrggcPfinel fotwd ﬁwa :r ﬁer
product was i bia%(sgd,de on 0
pol ystyrene fibuierhbiiity of B8 ﬁﬁeQde'Q %QY d pﬁﬁlﬁd ﬁ&rﬁr Mﬁg]y r'azath ti'éa% sfrgtggplg '5H|Iﬂ'n
conrai med AMapnstickingloccuffedih thé plilvedrierOl Ubl €, thus confai ni ng onl y a sm
anount of THFheressIno ploblem Bl in anti-blocking characteristic with AG = 2 %.
Image quality and fixing relationship were evaluated by a copying machine (NP-5540 produced by Canon
K.K.; OPC photosensitive member, 40 sheets per minute).
— As the result, good images were stably obtained by successive copying of 50,000 sheets. There was no
40 filming or sticking onto the photo-sensitive member.
With the set tempetature in the fixer being lowered by 10°C, the cleaning mechanism in the fixer was re-
moved and the above successive copying was conducted to give a result that fixabllity was very good with a
Iowenng in percenbage—reflective density of about 3 %, without problems in anti-offset characteristic and anti-
winding characteristic.

Example 4

Except for changing the resin composition in Example 2 to the resin composition of Synthesis Example 4,
black fine powder was prepared, and then a toner was prepared in the same manner as in Example 2.
50 The black powder had a volume-average particle size of 11.7 um.
The pulverizability-of the kneaded caoled product for toner was very good as the treating rate of 15.2 kg/hr.
No sticking occurred in the pulverizer. There was no problem at all in anti-blocking characteristic with AG =
3%.
Image quality and fixing relationship were evaluated by a digital copying machine using an amorphous Si
556  photosensitive member (NP-9030 produced by Canon K.K. )- As the result, good images were stably obtained
by successive copying of 50,000 sheets. There was no filming or sticking onto the photosensitive member.
With the set temperature in the fixer bemg lowered by 10°C, the cleaning mechanism in the fixer was re~
moved and the above successive copying was conducted to give a result that fixability was very good with a
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co chan ing the sIn composition in Example 1 to the resin composition of Synthesis Example 5,
17 EP 00&5’9 e%o{? S thﬁatdaemmsarad (Pihe Bdmedhétas inEximierhl & 1
100 Wt .. par fRe W mbﬁaﬂbﬁﬁmﬂverage particle size of 11.4 pm. 60 :
Negat | ve chargspuvenzhbiiey dfthaGneadédikbdled product for toner was very good as fhe fréatihgratenti7a kghar
wei ght 0l NgstieHingl odisred in the pulverizer. There was no prablehiat athin @ntbbiovhingchiamkteristiewith AG = 3
prem xed b%. a Henschel m xer and then kneaded on a two-roll mll| heated to
15 [err] fomag@quuiityeddsixing rifatianship Wwere hvatuatddy asopyihg cachineSNR-¢GXRE prpduced by Coant

was coar sedmkKiKy.ushed by a cutter mll, then pulverized with the use of a

M cr o- pul ver Asthe rdsyt, gend imges were atably abtained Ry sucerssiYecooPyig £689.90 é'l?°l§y"‘8"° was no

wi Rd; f af cefiping arstisng ontp e phataspRsitise member.; ne povvder W|th a,vol ure

part icle %ggtggg%tgmﬁgﬂn@e@mm weragiby 1\ E ﬁ"' ﬂ’l"ﬁé?’

fi ne powdeR? y
bl endl ng d°‘¥§| rg% {Pe t&"é’ﬁﬁ%?’%ﬁﬂf 8%%%‘;‘%&'”;& 8treriegtops n%aé%ﬂggoyﬁrg{/\d

Wi h 100 p t of the black fine powder. The pul verizability of a
kneade cqg & Eroduct for toner can be represented by a treating rate,
l.e., the of the product which can be pul verized per unit tinme and,
in the case of this toner, the rate was very good as 15 kg/ hr under an air
pressure of 5. SRﬁgﬂPeﬁﬁrPoﬁbt§Q¢cQ£r@VQ@hﬁﬁi%d Wi thin the pul verizer.
Anti - blagcking characteristic was exam ned by pIaC|ng about 10 of the

toner in a plast F¥®B}e0P 100 cc, 25 and the change! ¥ gl tion
degree when the,.to eft to stand at [err] for ne day was exam ned.
The aggl orrerati sﬁggréggm’lés measured by a powder testé;r"'tp‘r d by

Hosokawa ‘M cr on 5551: épﬁ t%i% roorng tﬁ{rp e and the

productsel eft to stan lF C'%%é@%él]éi%i %l ted sub g{?ttll#ry t he sane
val ues of 10 MLoWaﬂaﬂeéalaw%igw@W pdpy1emd h thes did f glagiree ([err] Q

being 2 % Fromthls result |t was con |rrred that substantially no

bl ocki ng occurre dIh et char acte emanner.
ant i - Wi nd| ng H%ﬂ“ ""?PP’EP {%g‘ﬁ‘ %ﬁ:ﬁf%ﬂ:{ Yl 03‘\2 pmﬁﬁm 00 meeh
charact rl%st'? §?3?h"ﬁ§ fﬂ/w' L ° "g'f?wserge COpyl ng mac

(NP- 8570 p E}Q-Bk aEed’coJQd 0P toét wad Ver 4t as fHdredth ratoof 152k
Par ti cul ar | %p ﬂaﬁ&m&m‘ﬁw%ﬁf SR AG 1w%! he
cl eani ng rrec laﬁuEQuQ and fing rélgtloﬁéilipr évhida aﬁQM’QIhlgﬂngeH'So Bdhin® {NF-8500
sheet s pf Siseircitsed By EaHoN KIKY. Altiledbsulitabsdyubiiof invBaeKomd bééwyr In€d 15y suEERIVS 5
cont am nat&ﬁylngﬂi%dobﬁBhe\éﬁSrrﬁmﬁHﬁénﬁ&and rov&ickinghnioliiee dwh. t enperature of the
fixer by [er ith theis¥admpetatuye We fike a6iky I6wbrdiiby 1 0AChIhe Gedning mechagiem inithe fix@iwabor  C
paper recifpévaaidins absve imdge fornmation was effacted tolglva alresdit timbibability 945 very geadovithelowering  of
the | mage masrcentsge-esiestivedenbily o aboot\® %6, withoitrprablems dmrntigtfset Siaragleristip or antiwindbg i ve
densi t yw Teheracteristiciat i on of | mage was effected on a 200t h sheet when 200
copi es were Thaehemcleristi¢ garameteesof the@bove-desciied fangy AiNetysirayhawt laMbierZ ¢ was
eval uated by copying three sheets of a whole surface black i mage and by
observing the trace remaining on the copies of a pawl for peeling attached
to the fixing roller to judge how the peeling relied on the paw. As the
resul t ,®fixability was very good with a |owering in percentage of 3 %
anti-offset characteristic was good w thout any contanination on inmage or
roller, and anti-w nding characteristic was very good, although a 45 trace
of the pawl showing the reliance on the paw was slightly observed on the

| mage. By using an inmage with an inmage area ratio of about 5 % a
successi ve copying test of 50,000 sheets was conduct ed, whereby good | mages
wer e obtained wi thout sticking or filmng onto the photosensitive nenber.
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In the following, the present invention is described by referring to other Synthesis Examples and Examples.
Parts in the following formulations are all parts by weight.



Conpar ative Exanples 1 - 5 50 By use of the resin conpositions prepared in
Conpar ative Synthesis Exanples 1 - 5 in place of the resin conposition In
Exanpl e 1, toners were prepared i rEP0BS98tBI nanner as In Exanple 1, and the
toners thus obtained were call ed Conparative Exanples 1 - 5. The toners of

Conpar at i E&%@Wr e evaluated to provide the results shown in Table
1. 55 err] 55 19 EP 0259819 Bl Exanple 2 Resin

conposi ti on af >6paidsMdisené et &id1bifingPoint, a mixture of 70 parts of styrene, 20 parts of n-butyl acrylatd,00
W . part 5o pAAESEd-mbthyldiRér'ahd8 parts of benzoyl peroxide was added dropwise over 5 hdils, anid thereafisrt S
Posi ti ge ghphditato@Wid fortet Eiried 9G®i inaintainidg the mixtupeatti biiinglpoint fordl rors, falloweddtiyg ht
pol ypr opy kénveal y Vdcuunbdryihg: tojivacHdw-naleqoiarisghiprdymer- & Naxtoalhdmogeneous enbiire ofe/ 0 ¢

m Xt ur e apthdib@moladuanedighblymery 25 ks ofistytehe 24 pante ofimebutytacryi®, mﬂPNWEx'amﬂE 1.
The bl ack ahd iarte oftsezoyiipacixide, wad susmended dy 300 earbeof witer contajiing-0.Gygartpha gariigiy sapo-
col | oi dal nisied paiyminflialeeholrtissclead thereirs andcholyinerfzation was¢arried avs @t & twepratyrp PIE9Hefon15|
was enpl opeuls toBbiain p aeeayldike reain Forposition in whigh friem dighranglecuins velght polviparR tp fopmolesyier,
was very Melgbt palymers were aewewusdwxqcir B‘&t’?ﬁwmaﬁs@’b‘f’”‘f@%ﬁ}dﬂr‘ reqyged.Aresayre f?g

occurred gie g Frein RPé'F‘P“zer There was nQ pro
The ly welgh ypndgcawllgg or (No. .
< gRRTE fmm% T

Assthe™ re &l ¢ Wiﬁ?\‘t‘ d Yy
pr _odu_ced Iue, 'E sslm H@émﬂﬁ'd Jcbd?&ln thi hmaoﬂﬁhlmrdescﬂ-
sticking g ?u PEhQ%GIGﬁé siY SontpBAbR ?vt}asd Jldad InY®IF St £5ERBI Hth0.8 wi. % dohe

fixer bei QRgntlafing Passdé thretigh la-sathplé prétréfiiint¥iiteFTBICHoR-aquebis sfstér provide & sakie fore -
25 Ry eGpansholdlaroddnaR the BBl foP GPE nkablrewd waé bsaerhistsl i the géat chainber at 40°C of

r esul t t hatgiapeahuaburhy dédize 1160 § AUTGRC produtedby WitérsICo.), SndiBRCHen btiapid behjedting 20te
density ofu étla@aplé(abbut 0t Wb Giéongeintdtion bfithé THFRsvlubleXainfies dtte cotrlition of THF flowirate ofi
ant i - Wi ndimirghincina byassing lah Bt forcthe dstertop A ths cdlibrafioncerye for mpleadenwejoht g\emasm@fe'l'ﬂf
conposi t i aolutions dghrangpdispetded miystyeny sandard meletialslprodused kyWalsrs@h)ofihe 1

bl ack #8 néecpawmbights wb&SP 3R, 102H° BRI, HOK1H 2POXIR47X181 3200107, 37Q0N E'!i’rre

manner as 8#2PxfRwemglueed?. The bl ack powder had a vol ume-avera e | e size
of 11.3 um Thegelsontensinthesesincom ?“'TY‘I@W@H’(P@@’%%?%“ é@ﬁ@'r‘”%as
very good valde ofthe ejuied sempogent wes5000 ang sheisuli-peak valuewas A100(; Figire Wlu}?@ B r ed

I n thes‘}aulgmqyﬁrc
Synthesis Example 8

in the suspenalon polymerization, 120 parts of the low-molecular weight polymer, 0.5 parts of divinylben-

. zene and 2 parts of t-butylperoxy-2-ethylhexanoate as the polymerization initiator were used, and following

\_’ 3 otherwise the same procedure as in Synthesis Example 7, a pearl-like resin composition-8 was obtained. This

' resin oomposltlon showed a gel component of 5 wt.%, with the main peak value of molecular weight of the eluted
component being 5000 and the shoulder value 82000.

O/ Synthesis Example 9

In the suspension polymerization, 1.4 parts of dlvmylbenzene and 4.5 parts of benzyl peroxide as the poly-
merization initiator were used, and following otherwise the same procedure as in Synthesis Example 7,apearl-
like resin composition-9 was obtained. The resin composition contained a gel component of 45 wt. %, with the
main peak value of molecular weight of the eluted component being 5000 and the shoulder value 31000.

Synthesis Example 10

Inthe suspension polymerization, 60 parts of the low molecular weight polymer, 1.9 parts of divinylbenzene

and 4.5 parts of benzoyl peroxide as the polymerization Inltlator were used, and following otherwise the same

50  procedure as in Synthesis Example 7, a pearl-like resin composltlon-1 0 was obtained. This resin composition

contained a gel component of 55 wt. %, with the main peak value of molecular weight of the eluted component
being 5000 and the shoulder value 33000.

Synthesis Example 11

~ Inthe suspension polymerization, 1 part of triethylene glycol diacrylate was used as the crosslinking agent
in place of divinylbenzene, and following otherwise the same procedure as in Synthesis Example 7, a pearl-
like resin composition-11 was obtained. This resin composition contained a gel component of 27 wt. %, with
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There was no problemat all in anti-blocking characteristic with AG =2 %
| mage quality and fixing relationship were eval uated by a copyi ng nmachi ne
(NP-5540 produced by Canon K. K; OPEpplassssaensi ti ve nenber, 40 sheets per
mnute). As the result, good i mages were stably obtai ned by successive

copyi ng Ofthéﬂaﬂg&kﬁgﬁee&ﬁvr&ﬁﬁ? &E’gﬁ@@ﬁhé‘&utéhocokbénﬁh'B&n%éaoimdfu‘ﬂ sﬂ&pﬂ!éllﬁlﬂnééfbﬁmr od

phot o-sensitive ne set tenperature | e fixer

by [err], E&pafatedyhtissisBatnge@ssmin the fixer was re- noved and the above
.successi ve‘ﬁﬁpﬁ%ﬁdﬂﬁed to give a result that fixability was very
good Wi §h a hfuithésRGf ihB loRcHidie I vdfRyhi RRlyEiCdarboR tetiadhfolide)wad ladddl € the soiviat, ahld 510Ut
probl ens | parts Bistyrénk 15 phrtsdh airdthiistirieid dnd 7 éreh oflbenizoyl patoRidé Wére Gdad, aRd following other- 45
Exanpl e 4 et bdntl pravidungiongnthées of the iaw-mastpiesieightyolymer-CasimBynthedls Exanipled, a
resi n conplosrilecuer ebigidpolyrher2ivas bbieimgd! Next] the istraecirockduneasjo SghthesisBxxmpleyan e,
and t hen apeatod exceptfosusing@pearts df thelow-inelecsiarwsightnolymer-2, 8 parts ofacnethiistyréne agdb parts

The bl gk 9Sbenteyt perertiiecto obsain apeatiiise comparplive rdsin|comepsitien-6; fThis msi compositiindad a gel

pul ver i zabfampeneatof $tet. fervdth dheanainpepka@iup PSR Rivted cgmpangit &eloA00,and (e ghpylderaaiue he
treating r#0®-of 15.2 kg/ hr. No sticking occurred in the pulverizer. There
was no progl em at al! g anti-bl ocking characteristic with [err]G = 3%
| mage q'ual %% onshi p were eval uated by a d| g| tal copying
machi ne” usi n a} &hqus I‘.Z; qto erlﬁé oLy M rml% % 30 eo&%g%(_:ed
L) owm cular wei er, withiout us o t an L]
by Canon Ks eﬁf'b Esty 9 gf %Fbe“fo 0{( Iglii the same
successi v r&Q fagsya ov?- Bisdufar weigt pSlynVéd aﬁ‘ft\ vht JHs arf |e$td mbidoutaR t O
the phOtO SWdight bdiytier-IREDEa Ine Nel, i 8a G & 1R BYHtesis Bx ﬁ:?fM?Jpe&S‘d%t
| ower eGo byro uaig 70 paktB 6F i IGRRbISEIaFREIgherlymaR-3, D.8 bhrEof t-butySerok2-ethihexaRba®Sko aB&In t he
above SUCCEfdaHVIRe @aparaivg rebiScompIation:?. THis redin@bivositior 1R alghl dofpdneAtiok eDit!%s, twith Wa.s
very good ths inkin peak@alue of tHe efited béinpdidht kRing|26000 dnd heistb-eak extuatosope: r ef | ecti ve
density of about 2 % w thout problens in anti-offset characteristic or
anti - w ndéompaetherSyahesisibsempte 8 Exanpl e 5 5 Except for changing the resin
conposi®ion in Exanple 1 to the resin conposition of Synthesis Exanple 5,
bl ack fi ne_p8vithesis Grample’ea repented sxaertioradding 16 gprtac fia lowpmalasularagighty{ in fnthssisre
manner as PyAmple Z,#7 rarts of diyindbepzene and 2 paptaaf t‘W°@W%P'ﬂM@P&§@° ipitjater; te phtain;j. 7 o
of 11.4 prf Pefﬂ-ékiﬁs' Mmparatve aeawopmys-mn-% el resl vg geent PP vt Sh¥has
very good the mpip, peak valug 4f g ejuted & “T'?bef‘glgﬂqoh?“d“f@"b"’m ¥4 8R%g occurred in
t he pul Q/eré zer . tTEerE \é@ @ sprobl emat all in anti-blocking characteristic
with [err] Mpagive 2 and f ixing relationship were evaluated by a
copyi ng machij, [«MP ﬁgﬁﬁfw t BOlynte? WithddusE'St o &ﬁsﬁr& '8} bise &
| Mmges wergos b @R mmaﬁmrv&fsmmxe sﬁ. the
Wag_NO 385 prédedtd fdLsyRihests df &6l IdHImElatuar Wldht Pilpiens emls*yhtmasr&amsv aWJﬂolEJﬂﬁr se
t enper at uryightipdiyktior4 wiedbtaed. Noxt] 18BN hrétBdurd sl I Synthasis Exafiplei Tivehs Fepedted extept | N
the fixer rising 20 pdie\oEMHe RWdNdiI@arnNRHEOlyMEICLERI0\6Dalk OPBbUtYBeroRs2-EthIldkahbaé t6 O
gi ve . a r esdbtaln apaar-likeicaragaidtive rasivempsitioy-9 Jhistlesini coipoaitibrchat b igél gorhponent of 32 wt. %,

peM@nt agewith difel raairt peak vakeos thie plutstl catymuént Heing) 119000mmhepub3béak nalud 2T70Q0) Figurefif set
char acter | sbowsdheGPQchart of the eldedmpdrentact eri stic. 20 Exanple 6 -

Comparative Synthesis Example 10

The procedure of Comparative Synthesis Example 7 was repeated except for using 70 parts of the low-
45 molecular weight polymer-3 and 0.5 part of t-butylperoxy-2-ethyihexanoate, to obtain a pearl-like comparative
resin cqmpositloh—1 0. This resin composition had a gel component of 40 wt. %, with the main peak value of

the eluted component being 23000, and the sub-peak value 195000.

Synthesis Example 12

A pearl-like resin composition-12 was obtained in the same manner as in Synthesis Example 7 except for
using 20 parts of the low-molecular wéight polymer-1 in Synthesis Example 7, 1.3 parts of divinylbenzene and
4.5 parts of benzoyl peroxide as the initiator in the suspension polymerization. This resin composition had a
gel component of 456 wt. %, with the main peak value of the eluted component being 25000, and the shoulder
§6  value 5000.



" Resin coenposition of Synthesis 25 Example 6

100 wt. :part’s Carbon bl ack : 6 w.
parts Positive charge controlling ER®:259819B1 2 Wt. parts
30 Low nol ecul ar wei ght pol ypropyl ene 3 wm. parts

Bl ackfi ne gﬂxr%ggmpgr@par ed fromthe above mxture and then a tonerwas

prepared i nner 35 as in Exanple 1. This toner was mixed with

about 10 wt . Afesr-liKe'rébih cOMPELRIGN-19 Was ohtaihdd ifthEsaiieZRfineP bs iR Sfhthesis Oxample 7 laxdept for
provide a gangalatanrs of ridigleRsdilytolidiacigidielahd 4(5 fikts bf tandoNardadh &8 Ghalintidtopi @ daspen-Or

t onerwas V eibiypoymefiatich. THisresin caipbsitign heilagyelompdnent ofd) /W%, witiothe taia seak galmeodt ther ed
i n the pul vieted gdiponehtt®ing 5000Sand thefshautervaiue A6AANL | - bl ocki ng characteristic _
with [err]G =4 % Image quality and fixing relationship were eval uated by.
an ul t r a- hByithesip Exathpteddy i ng nachlne (NP-8500 40 Super produced by Canon
KK.). As the result good quality es could be stably obtained by
successiove cdJ9w mejecylar welght megﬁy@g@tai iathe sgme mannpt 84 - sypthesigiofte MYI'““W"”

sti cki ng oW?'S'“lPP!th!T‘ LHﬁV"W!'hE’t“H‘E" gf él‘“t"é?:ge‘ﬁ%i qhags P'i"? !"W@“N' %’f"%é’?;%;’%r ed

by [err], "%P‘é’&rﬁ" ‘l’q

| mge for Pkﬁ % Iue?j ?g com rebd 'th
a | ower | ofibh Yh%’cﬂ?@ i g@ thé’Vl @.& Rk
inanti -of n%ﬁ'etre & ﬁgg,; %uﬁplﬁsr ,éa,g, ar acter|
characteristic paraneters o e ove descrl bed toners are i ncI usively
shown in Table 2. 50 55 21 55 In the follow ng, the present invention is:
described by referring to other Synthesis Exanples and Exanples. Parts in
t hefoldpowi ng fornulations are all parts by weight. 22 EP 0 259 819 B1
Synthesis Exanple 7 Into 200 parts of toluene at the boiling point, a

m xture of 70 parts of styrene, 20 parts of n-butyl acrylate, 10 parts of
a-net hyl styrene and 6 parts of benzoyl peroxi de was added dropw se over 5
hours, and thereafter 5 pol ynmeri zation was further carried out by

mai nt ai®¥ing the m xture at the boiling point for 3 hours, followed by

removal by vacuumdrying, to give a | ow nol ecul ar weight polyner-1. Next, a

"honogeneous m xture of 70 g ofthe | ow nol ecul arwei ght polyner-1, 75 parts
of styrene, 24 parts of n-butyl acrylate, 1 partofdivinylbenzene and 4
‘parts of benzoyl peroxide, was suspended in 300 parts of water containing
0.8 par? of a partially sapo- nified polyvinyl alcohol dissolved therein,
and pol ynerization was carried out at a tenperature of [err] for 15 10
hours to obtain a pearl-like resin conposition in which from hi gh-nol ecul ar
wei ght polyners to | ow nol ecul ar wei ght pol yners were honobgeneously m xed.
The_ryesgsn conposition was dried under a reduced pressure to give a resin
conposition-7. The resin conposition-7 was accurately weighed In about 0.5
9, placed in a cylindrical filter paper (No. 86R produced by Toyo Rosh

K. K. ), and subjected to Soxlet's extraction by using 180 m of chloroform
for.6 15 hours, After evaporation for renoval of the mediumfromthe
squbIeWextracted, the resi due was vacuumdried at [err] for 12 hours, and
t he sol ubl e resin conmponent was wei ghed. Fromthe original sanple weight
and this value, the gel conponent wei ght (crosslinking degree) was

determ ned according to the fornula as descrl -
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centration and passed through a sanple

20 GPC.
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W se the sanme procedure for synthesis of the | ow nolecul ar weight polyner-1
as in Synthests Exanple 7, a | ow nol ecul ar wei ght polyner-2 was obtained.
Next, the sanme procedure as in SyntEpe2ss8f@BaAnpl e 7 was re- peated except
for using 70 parts of the | ow nol ecul ar wei ght polymer-2, 8 parts of

a-net hyl st gggppe7and 5 parts 10 of benzoyl peroxide, to obtain a pearl-like
conparati ve restn conposition-6. This resin conposition had a gel conponent
of 30 w. % with the main peak val ue of the eluted conponent being 900,

and the shoul defesidt SOPRRIFLIBorfpar ati ve Synt hesi s Exarrb?@ Haliissl n

synt hesss of t | o | ecul ar wei ght polymer, w thout us

a- et hyl styrengfaéﬂ{'tfv‘y‘-d&o “use of come- spondingly increased ﬂpﬂ"i‘n’ft%f styrene
and 3 parts of IPJQ;]&%{] Iy n t herwi se t ﬁg_@ procedur e
for synthesis of the eoc\%?rmq)l(g% h% %‘eﬁghkggg?gﬁgrl as in ng%% Si s Exanple
7, a | ow nol ecys rd/garght pol yrrer 3 was obtained. Next, thg é@{l@ s Procedur e
as in Ynthesis arrple 7 was repeat ed except 20 for usi ng 70 parts of the

| ow nol ecul ar, vvel ght yner - 3 t of t-b er oxy-2-eth Ihexanoate
) kmfﬁ-?‘ it % i iyl o
p assifled gé;
dwl

el ut ed - s,zead? %m °'

0
mea s of a nd-fOéﬁe clee

Synt_hesl s 'm r&u d m&t :g@t% bto 5'9
15 parts ofondridgs Ltm)%tg@do%ﬁdé&s%ﬁfe 1951&3600'sﬂe uE@ér'a%o@ﬁam&l:lﬁ‘nJNﬂ 3 25&?&&&0%:1 of
di vi nyl bengetimodkIk) R whRh Erﬁoﬁﬁ p il eMniB¥divas ustaAe th s GRerE infages.of Righ reso-

i ni tiator, ufigh with infigh déhsiBedtA 2~ hislufthubrep were bbtiiRed! FFhEY, ISP S e fixTor8he NFI3525
resiA co rrpf.npy.ﬁg meehikedivd By vging €he Fifisy 16t terneralifle, Wivestigativvsivareintade db0it Bff-B&t Fikabiiy, Ue
of the el usreavindingae the result)es showrBRBBIe 4 o dffdelveasgerpratediaiom\iad 0 ap 182816, andfikability
Conpar at i v 18y6 whsrtsogoddwdthmit genération obwimingesus rallerst The kieadedipmidect fof teaer wisi faind
pol yner, wiotbh exsellentrisods pulyenipebliity anskapki-bineking ltirdgieristic by th tesiat 2 smperplurecf SC for

i ncr eased engwant of styrene and 2.5 parts of benzoyl peroxide, and

fol | owiig ot herwi se the sane 35 procedure for synthesis of the

| ow nol ecUBEPPRE; ght pol yrrer- 1 as In Synt hesi s Exanple 7, a | ow nol ecul ar
wei ght pol yner-4 was obt;@ s'a Next Tt e sarrggprocedureg?s I n Sfynt heS|s

Exanpl 7 ton t”é"&a’é copt foruzin

\Aelagﬁt € lon-grg‘%? Os %@0 Hg%:é ou foél n
a pear| -I| -} QYJ g fg(glj e i i@ a
gel corrpon@_ t,ﬂ ELrL nt
bei ng 113044, S ix Klsdlg% Hiath rath doﬂMﬁo‘?ngJa

chart of tfbﬁorﬁt\kﬂe nﬁ@ﬁ%%in@ﬂmﬁﬁﬂwa\i@a ﬁle perature

pr Qcedus e @ko-Cadread &yl ve Synt hesi s Exanpl e 7 was repeat ed except for using
70 parts of the low 45 nolecul ar weight polyner-3 and 0.5 part of

t - but yl perExaypl@get hyl hexanoate, to obtain a pearl-Iike conparative resin
conposi tion-10. This resin conposition had a gel conponent of 40 wt. %

wi tY t he nmi A tqneradkas peepared io thetshme Bhnneeas it Examoin & pkcebtdoruging BD@erts aftit résinecom-
sub- pedk \repitien-9 FBIGOGessBY ppkiagdf S000RkasEH was ddhdE®d By yre afd copyirigenaphing] (NP-3525 pro-
conposi t i diycerbyaronddf-l foraivg shamp imagesoihigh raspiitien withdmage d H!ﬁé§§s1 B withgutdogy
except forWithdthey ° NP #3254 "‘?ﬁbyt"ﬂé'“ii tswf'ﬁm relley; fegperpiireginy frivpre Mnape,about off-

Synt hesi s °ﬁ°’§° %:t‘éo"(?f"pﬂ?eﬁ?&&yl
: 5 AR

per oxi ¢ fﬁ,mi
t he el ut e?i&corrponent “B'el p"'v “PY- shoul der 55 val ue 5000. 24
Example 10

50 After 100 parts of the resin composition-10, 60 parts of magnetite, 4 parts of a low molecular weight poly-
propylene and 2 parts of a salicylic chromium type complex compound were blended well by a blender, the
blend was kneaded on two rollers heated to 150°C. After the kneaded product was left to cool, crushed by a
cutter mill, then pulverized by a micropulverizer by use of jet air stream, and further classified by means of a
wind-force classifier to obtain black fine powder with a volume-average particle size of 11 to 12 pm. The black

65  fine powder was mixed with 0.4 part by weight of dry process silica subjected to hydrophobicity modification
per 100 parts by weight of the black fine powder in a Henschel mixer to form a toner. The toner was subjected
to successive copying of 3000 sheets by use of a copying machine (NP-7550 produced by Canon K.K.) in which
an amorphous silicon photosensitive member was used. As the result, sharp images of high resolution with

27



EP:0 259 819 Bl Synthesis Exanple 13 A pearl-like resin conposition-13 was . .
obtai ned:in the sane manner as in Synthesis Exanple 7 except for using 1.3
parts of triethylene glycol diacryleroesasthBi. 5 parts of benzoyl peroxide as
the initiator in the suspen- 5 sion polynerization. This resin

CONPOSi ti Ofndd@HenitydF 4.2 C LIRIRIOGISg vike dbiaindli. Furtfiel by fe bfthe fBH bk tRAFS7858 bdpfingha-t NE
el uted conpmsyRl by Riyvitg tha@diHg roffer meé?@cu:% h%&t@@ﬁoné/ Weérd/Rade @Sk off-seY, 'ﬁmlﬁ) and wind-
Exanpl e 14 ing Qs the reshit, b&shoWWih Teblél 450 o GdgeRird B TRM-120°0@ memoclanm(abmty bihisp-gane
nmanner as lvas A30yodkBainbut Génefalich df MMKIRGUr6LAY follérs. WRergWds nid ProIEM Imehti-biSckinyg Baffeel-S
Exanpl es7 aewgér theodonditiing of altemppeatirs of Gh°CXoaink wayh and\aiso tdkiidadédSpréduct fof tonpitis S

of st yr enefouidtta be exealieat)r pulverizabitity.ng 70 parts of the | ow nol ecul ar wei ght

pol ymer-5, Synthesis Exanple 7 was re- peated to obtain a pearl-like resin
conposi ti ofxample fThi s resin conposition had a gel conponent of 29 wt. %with
the mai n peak val ue of the el uted conponent being 5500, and the sub-peak

val ue 48000. Atgner was prppared amemgn%ﬁs Pﬁ@%ﬂﬁﬁﬁ%ﬁ?ﬁi‘" yRing (1pQ-pasts ﬁﬁb?]@?it‘ c@rand
the compon£fH %1 "d‘wn% !%g;m utlonwt m *”gﬁu“;f@"%‘ﬁgﬁ? % drn:%% ALy oo Sid %«Wﬁi' .
exanpl es a o g * ouboff-set, fixabllity and wind-
Bl [err] ther !‘Ré showninTa q‘i og: tzlwas generateﬁﬂﬁq‘%n 230°C, and flxablll¥y at 1g0°c
100 parttss also goo 3 gkﬁofwl around llers Further, therewas no problem in anti-blocking char-
60 parts LQ&Q@rH&ﬁﬁG&I‘ Iﬁr @’e%r one day, and also the kneaded product for torier

parts 10  was found td¥et &ﬁér@ﬁ pulverizablllty
2 parts The above materials were blended well by a bl ender, and then

kneaded ongkampler@l | ers heated to [err]. After the kneaded product was |eft
to ‘cgolzp crushed by a cutter mill, then pulverized by a micro-pul verizer by
use of jet aiAtorst wmpaaadnﬁwahbefanﬁ asiA Ekdngld Taxcepeoniing i 00Bparts Bthd @sif Gom- -
cl assi fi er pdsiiomi?, andsutxessive copying ofB00Msheetd as oohdubbtedibyisb dfitise NR-8526 gapyiagintichink €
si ze of 11totgiye sRarpiimageso hiph mediutibn with imegectiensity@t1.21 k2 dithautifog. BVith theasd ofitye NP-
wei ght of 282bFixss bpyandngdradixigrotientemperature; investigetiopewerd Oaeahout off-gwy; fiyabilitytand wind-
t her eof#i ning. Apthe seetit: e shpwrdn Table 4ing pifetvas generated Tigm 14056 up to ROSC.and ixebilityet 1505C
successi veW ??g“’!S'P"%Wt@mfé’f“g'" oynd elless. Fyrthetihere ep nentolPm s aptkjockiggehar- -
produced b dex the cenditigns g a temperaturerst 545 fr gassiaiand glee the knsaded producfoptigner g
the resul t YesJPHIP fp hesal fin pRvETFaPIG. | ution with i mage density of 1.2 -
1.3 w tsgou&xa Qg [yer e obtai ned. Further, by use of the fixer for the NP-3525

A toner was prepared in the same manner as in Example 7 except for using 100 parts of the resin com-
position-13, and successive copying of 3000 sheets was conducted by use of the NP-3525 copying machine
to give sharp images of high resolution with image density of 1.15 - 1.3 without fog. With the use of the NP-

\_/ 9% 3525fixer, by varying the fixing roller temperature, investigations were made about off-set, fixability and wind-
mg As the result, as shown in Table 4, no offset was generated from 140°C up to 230°C, and fixability at 150°C
was also good withoutgeneration of winding around rollers. Further, there was no problem in anti-blocking char-

. acteristic under the conditions of a temperature of 50°C for one day, and also the kneaded product for toner
— was found to be excellent in pulverizability.

Exmple 14

A toner was prepared in the same manner as in Example 7 except for using 100 parts of the resin com-
positlon-14 and successive copying of 3000 sheets was conducted by use of the NP-3525 copying machine
45 to give sharp images of high resolution with image density of 1.15 - 1.25 without fog. With the use of NP-3525
fixer, by varying the fixing roller temperature, investigations were made about off-set, fixability and winding.
As the result, as shown in Table 4, no offset was generated from 140°C up to 230°C, and fixability at 150°C
was also good withoutgeneration of winding around rollers. Further, there was no problem in anti-blocking char-
acteristic under the conditions of a temperature of 50°C for one day, and also the kneaded product for toner

50  was found to be excellent in pulverizability.

Comparative Example 6

Atoner was prepared in the same manner as in Example 7 except for using 100 parts of the comparative

65 resin composition-7, and successive copying of 3000 sheets was conducted by use of the NP-3525 copying
machine, to give sharp images of high resolution with image density of 1.2 - 1.3 without fog. However, as shown

in Table 5, in evaluation of anti-offset characteristic, fixability and winding by use of the NP-3525 fixer, fixability

at 150°C had no problem, but offset at 140°C and offset at 230°C were noticeable, with winding around rollers



20 copying machine and byvarying the fixing rollertenperature,

I nvesti gati ohs were nmade about off-set, fixability, and w nding. As the
result, as shown in Table 4, no ofEPgRs98teBIgenerated from[err], and
fixability at [err] was al so good w thout generation of w nding around
rollers. fhg dsn&ad@elurmepdmtm; SnIRINE bHYBEC Jnewhawohﬁngeafeﬁérlveaammﬁ in

pul verizability and anti-bl ocking characteristic by the test at a

t enper at ucemgdkatifetanple @ one day. 25 Exanpl e 8 Atoner was prepared in the
. same manner as 1 n Exanple 7 except for using 100 parts of the resin com
posi ti en- 8, Axtrbr @ss(eepast indheCamy magheds irdEMampls N @xbst fonasingClO0 plts ioftble dyhparativeOf a
copyi ng neesiicompokititn-73 8@Fsupressive30pylhy oE300Mhsheda wescokiducled by usegf the NB3525zopyingges
of hi gh r ewdiinet t give stiatptimagea gihighaesoiution with infag® density. oB 1.0\ 1.2 wititoulffegy In evelvation dfer
by use of astiaifseiohagrpstici fixebilitnond winging by the NB-3525dixér; although naxifisetior windingat 23000, ¢

i nvest i gablpeking ath8iCloneneiday wanaeneratpd, it was fount thatdifset vas generpter af i1 400G erphovmdn Tohle
resul t10 a§ tamGplity gt 1541Q wes poor-ppd grepyluerizeblity o dhednesdedpreduehfor|tenpr yas Rund &g be
[err], antPmerkplininferiony at [err] was al so good without generation of w nding

around rollers. The kneaded product fortonerwasfound to be good also in
pul ver i zaﬁﬂﬁﬁg}'—%ﬁﬁ—&ﬁg bl ocki ng characteristic by the test ata

terrper&t ureA?t?ner iﬁ; HH} Inwl%:alggﬁlm&%as Irl‘:éa ii%&&f&gﬁ :antﬁp fI\B the
saue ManNgl., dsmd o 2%%4 %7 byiNgt 40
posi ti on- e A M ool of098 uféoeald obbiinga,0f
copyi ng mmumor( bilRy, %dﬂglr;ﬁﬁta mya ﬂtnKre 9 no proBlefiiin 6ffsét Widing at28@Es Of
hi gh 1 es0bint-BBckiMg ChardBAGIR aE80PG fof dhe @by, but ZRabilitylat #p-C\arialematk atf1@@c wéldlgdor 1@ USE
of “KIP- 285 2 furthériey pulvétitabliy of tHaGknéaaed prodabtid toned iee hotlstidatw@t Ur e, i nvestigations
wer e made about off- set and fixability, wnding. As the result, as shown
I n Tabl e Compueatiod Bxampledas generated from[err], and fixability at [err] was
al so good wi thout generation of winding around rollers. Further, there was
no prob- 45 Atener was prapeared ilthesrineganniaeas ircxemple 7 pxseps for using 10@ parts of thexcomparative
t enperit ufesin gemiopition}, frsksugnqesive £pving ABOAY aheets lyas dondugiad by yse otthe NE-85255pPYing ner
was foundmeghings %’R”c‘)’é’!‘%ﬁ?ﬂgeﬁ‘t‘ith %"@Pff%ﬁ]dl"t'tf' wi'Esa sity 401502"0“"‘”%"?@” 100
parts of l"t?éa' l"EY"ﬂ?l‘""“'i'ﬂﬂ WGEP PAEC, furtheeno blocdpg o | oy
m)l ecul ar¥ "\ag‘g"’o? d%"é%’g ?T&o 'Pé'a ‘Y"sé &W‘t‘m& P‘&H“Brﬁgh
conpl ex c 8% fe 'téﬂfcf kneg 'B VR
two ro Ie% heated to [err]. After the kneaded product was left to cool,
crushed b¥ rﬁ:a?a'tttréé% E}lié then pul verized by a m cropul veri zer by use of
jet air s her classified by nmeans of a wind-force classifier
to obtai n blaagier fdspropRBdiH fHe sihd Rarerds it EXBMAY PERSS toP@dirg! 160 Farts bftfe Sinpdrdtvk 0 12
ur The Dieaif Kompesitidnl 10 Sank SW¥E&REIve \SByiRY of 8500 Yheeld was fonBiitidd b ivse\bEth&RP-3815 cBiylhg
Process  Sinhdnf8, wHéRbERiagés cbRinby/ ki GB R IButGdv ihag®dbindily @105 . 1501 elkdlidtiorpdt biseby
wei ght  of fiiabity Rhdwiliding byahe1RABERS fikel nd otien &CBEC, W6 biceking & windihg aduridaoliers. undéie
t oner wasths cdndiiatset5otMart voday Was/gdnaratpd; butgotb bffseO4 D403t areltfizabitify et $59°@Wverapoor,
copyi ng nereifirther thé\pivaBbilit otibekneatied pro@imtfortoriér Was)remarkablyibeh an anmor phous |
si |l i com photThswadts aiesemmurizirtin thadaowisgsldblessardide resul t, sharp i mages of high
resolution with 27 EP 0 259 819 Bl inmmge density of 1.2 - 1.3 w thout
fog were obtained. Further, by use of the fixer for the N P-7550 copying
ma- chine and by varying the fixing roller tenperature, investigations were
made about off-set, fixabililty and wind- ing. As the result, as shown in
Tabl e 4, no of fset was generated fromJ[err], and fixability at [err] was
al so good wi thout generation of winding around rollers. There was no
probl emin anti-bl ocking character- 5 I stic under the conditions of a
tenperature of [err] for one day, and also the kneaded product for toner
was fqgnd to be excellent in pulverizability. Exanple 11
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A toner was prepared in the same manner as in Exanple 7 except for

using 100 parts of the resin com positlon-11, and successive copyi ng of
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A

toner was prepared in the sane manFRP289B19R1 Exanpl e 7 except for using 100
parts of the conparative resin conposition-7, and successive copying of
3000 sheets was conducted by use of the NP-3525 copying

sharp i mages of high resol uti
fog. In evaluation of anti-of
t he NP-3525 fixer, although 1
for one daywas gener at ed,
shown In Table 10 5, the fi
pul verizability of the kneadd
inferior. Comparative Exanpl e
manner as I n Exanple 7 except
conposi®i on-8, and successivJ
of the NP-3525 copying machir
with | ow i mage density of 0.4

of fset, fixability, w nding [
offsetw w nding at[err] or af
dayL/buf fixability at [err]

the pulverizability of the ki
Conparative Exanple 9 A toner
7 except for using 100 parts
suéscesshve copyi ng of 3000 s

machi ne, to give

0
f

W 1
t cC

oMWffs
i ta

oun

absil it

'mage density of 1
naracteristic, fixab
et or winding at [er
Ethat of f setwas gene
& [*rrd wxs peoor

ict for toner was fo
A toner was prep
51 ng 100 parts of thg

1- 1.2 wthout
lity and wi ndi ng by
], blocking at[err]
ated at [err] as
and the _
ind to be remarkably-
Ered in the sane

P conparative resin

ﬁking characteristic

g of—S600—~teets"a
eby only inages wt
b coul d be obt ai ned.
- 3525f i xer, therewas

sé& a® [err]° wefe p¢
pr oduct for toner was
epared in the sane

conparative. 25 res
hs conducted by use

5 conduct ed by use

h a shade offog and
I n eval uati on of

5 no problemin

at [err] for one
bor, and 20 further
5 not satisfactory.
manner as in Exanple
h conposition-9, and
pf t he NP-3525

copyi ng nmachi ne whereby only |i

density of 1.1 - 1.2 could bg

and windi ng by the NP-3525 filX
or wi nding around rollers und

gener at®®ed, but both offset at
further the pulverizability d
30 bad. Conparative Exafiple
in Exanple 7 except for gsing
conpos% i on-10, and succassi \
of the "NP-3525 copyi ng michi 1
| mrage density of 1.05 - 1.15.
‘Wi ndi ng by the NP-3525 fixer,
around rollers under the cong

i ned.

wi th a shade of fog
in evaluation of

and with | ow | nage
of fset, fixability

p of fset at [err], f

and fixability at
xneaded product for

rther no bl ocking

candidiops o [err] {and one day was
1%00C wer e poor,

and
oner was remnarkably

ner was prepared In|the same manner as

ng of 3000 sheets
gA
1 Fati%dn O 8Ff skt

set at [err], no bl

i mages obtai ned{had no fog but

prts of the conparatiive 35 resin

s conducted by use
| ow
i xability and

cki ng or mﬁnding.ﬂ.n.:ﬁ
of [err] and gne_day was generated, but

bot h, ofsgset at [err] and fixad
pul verizability of the kneadgq
The results are summarized In
EPk9/259 819 B1 [err] 25 30

40

at [err] were poor,
ict for toner was re

D| Ixovm@gg '(I;abl®es ff an

and further the
rkably bad. 40
F 5. 45 50 55 29

140°C

Comparative
Exanple

e ——

31



EP 0 259 819 Bl1 [err] 10 31 EP 0 259 819 Bl Exanple 15 Into a reactor,
200 part's by ‘wei ght of cunene was charged and the tenperature was raised to-
the reflux tenperature. To the sysERMBI9BAded dropwi se a m xture of 100
parts by weight of styrene nononer and 8 5 parts of di-tert-butyl
peroxi de undmpledsimene refl ux over4 hours. Further, undercunene refl ux
([err]), solutton polynerization was conpl eted, and cunene was renoved. The
pol ystyrene @il resviod, 2081arfs by Welglit 6f diMer(tas bitargel anthHFtpmwrithre Wls raisad/to the rédlak IVh
= 2. 64, angmpdrsturariotheagsdm wds adiéd dwpeispamixturecit ¢ab patts by welghtt stiraneminginér aod 8
3500 Wi t hpaitgofdi-fer-buty! periide uadiep sumeperefiuxioyer ¢ murs( Rfthgr.andes cumpnmrefiix( 146102 $56°C),

di ssol ved solutionnolymerizetion wasionpleted. aghewmendwgsoamoved. Thepolysyrene@btained was fatind to be
sol uti on. qthlgﬁgHletkMufémo Mw/Mn = 2.64, and the main peak of GPC was poslﬂqu%pmalp@@rwa@g, 0
of 35640, =
ﬁS But yI acr gp%ﬁmlgrigﬂlﬁmi(ao parts by weight) was dissolved in the mppomser Wycﬂwsbwgﬂ\gm pro Ide gats
0.3 Berf%oyd Messelionye 1.4 Into the above
m xed solution, 170 parts by weight of water containing 0.1 part by weight
of a partially Monomer migdumel yvi nyl al cohol dFesmhiledteleratihowas added
t of orm asuspensi on. The above suspension was added 25 Into a reactor
charged,wi t h 15Skaresepponergkt of water and repl &dewtwi pArAst rogen, and
sus.pen5| on pol yner - |zat|on vvas carried out at a reaction tenperature of 70
to [err] for 6 H6§P§Y APCEY L85RpFOPPBRY0f the readfion, the product was
filtered off, %5%% %nd dried to give a conp éthﬂ,,Of a pol ystyrene
and a styrene n gp sition contained

cryFQFe copolynmer. This co
THISA neol ubl e ag@ '; -_|_s Eggg(q_dgom)geneousl y mxedqthere-«in, and the

pol ystyrene and t ene n-butyl acryl ate copolyner were found to be
honobgeneousl mxed 30 The content of the THF-insol uble (nmeasured as the
powder of 24 B?Fbpm'xedeﬁ"ﬂ?&éﬁﬂmbmﬁgfﬂg‘m?f%ﬂmmh@ rBRrERywelghiobs partally sa-

di stri but i RoR\fing sjog. Tl"%%‘lﬂ"!‘“?ﬂ?&i'°"t'1‘fé?"é’°‘?/\er e

\?\ne?ﬁsl\/h _ E%msﬁfgiorﬁh 'Pﬁh@thd? ”:fﬂ? t”’ﬁg%m ,,eacom E‘EE“B%L rg?ﬁ:l‘ «%Sél hﬁee n_ oﬁr]
tr aln?wgurt i P ﬁ 1 rwon setaIJb u lésﬁmog
:Rg nPthb Bliystyrénk neerfzmg yﬁ‘g Rltound edGPc

was [efg] .7 %omnton Pilifso de vsae i
The chr omahdétiiaeight cEdtrﬂ:Uﬂ‘o% oﬂﬂiﬁ%@ﬁblyﬂsheamd%imﬁeéu@m {haﬁael ”
Figure 1. ﬂ&h&oﬁdﬂ&ft@ﬁiﬂ' hrfdilabbit 3. HA0CIR tha IGPE chigt, RftIMAE 088G % -inxfbhﬁlwan =24,
respect i veant e imdfculen HelfitSdf N0/OPIGWE Belig 288 %V Kk tRer/ TG dfXHE r@sin mmmlm@\etg&si tie-

fol | owi ng sitieh et Tg By the s@mpdhentd ud a2 %r IKds-s8ftatby BPE waebron for GPC

measur esrent , Figdre Yishoas the 18P Cabromatogrine of e THRedolubl £The 4ftomaidgrdnein Flgud 12 svas3ey
measur i ng apeeiivate (oltbdBroAlat@R® figusdiced by Waters Co.), and GPC operation .
was ef - fect € dhgragterjstiasicpneerning Molgtulan ivelghts of te respective tesin®ant restin cagnpositions were
concent r atmespurest acqgriingdto the fifllewing patod. t he condition of THF flow rate of 1

m /M n and Y'EF§| ogax KR18OM gp t@ﬁ@“’ﬂbﬁé‘é‘f%f“eas)ﬂ@m?%é‘V@&I“F%F'B'?‘F Bﬁ‘edﬁﬁt\i’éam'@f
nol ecutr E’V %gﬁ?%ﬂ@rﬂe"i"el(ﬁﬂ $ ehe

standard te o:e mlﬁ l?n an% T"By:g an R %o% m:l':y Arast[I gié:a.{l'b tion ctmg f:rﬂ-r];::Iecular wel g:i[:‘r

wei ght s O urement, THF solutions of mono-dispersed polystyrene standard materials (produced by Waters Co. ) of
the 10 points of molecular weights of 0.5x108, 2.35x10%, 10.2x103, 35x10%, 110x103, 200x103, 470x103,
45  1200x108, 2700x10° and 8420x102 were used.

E_xample 16

Into a reactor, 200 parts by weight of cumene was charged, and the temperature was raised to the reflux
s0 temperature. The followmg mixture was added dropwise under cumens reflux aver 4 hours.
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45 J[err] were used. Exanple 16 Into a reactor, 200 parts by weight of
cunene was charged, and the tenperature was raised to the reflux 50
tenperature. The foll ow ng m xtureepagsesda8d dr opwi se under cunene refl ux
over 4 hours. 55 32 EP 0 259 819 Bl Mononer m xture

Formul ated ratio Styrene nononer 95
W.parts 5 a- Vet gghdmshre R xERREMer Formulated ratfo )
D -tert-butyl peroxrde 8 10 Furt her,

pol yneri zati on watyeemnpl ebadmander cunene reflux @bewt}panmbs the cunene was
renoveds The styrene-a-nethyl styrene copol yner obt ai ned had Mv = 4500, :
Mv Mh = 2.8, a MMRS&Y!?&“MM%F wei ght of 2400 and Tg = [err]. The

above styrene a- net hyl st mer (30 parts Ry wgight) was dissol ved
in the fol | owi ng Hor&x S RF’EﬁE ‘¥% provi de a niXed solution. 15 Mononer.
- ,.,,5;@;,,, ot A 48 1) e o
55 wt. 17 artSFg:t un ercumenere ux °C) an .
Di vi nyl gen?h' ne-g~-methylstyrene oopolymor obtalned had Mw = 4500, Mw@ﬂn:; ZB%H ﬂW'm fB‘Q‘Pﬂ'@’

1.4 25 Int‘ﬁ"gn_ g“é?’z%w'rﬁ'f? yily%lm artzaoﬁ%it \yr 3 t)w Ifddﬁﬁ’e”fglﬁw.éﬂgnog' 1

part by wei 1'SSO

t herei Ng m@&m 9 toPL 8rarr1"1 a suspensi on. The above suspenS| on was added into
a r\/actor charged with 15 parts by weight of water and replaced 30 with
nitrogen, and th&ms_g_gﬂ_ﬁas_carrl ed out at a FempelatederatiqO to [err]
for 6 hours. After conpletion of the reaction, the groductwas filtered,
dehydrat ed and d§F¥H3P6 BPPORMAT conposi ti on of a sty? etk aPRFEERY| styrene
copofyrgr and a st n hyl he acryl ate copolymer. Jhe content of the
THF- i nsol ubl e |n§tﬁ{"§ i%%%i f%ﬁ? 32 wt.% The'fol ecul ar wei ght' .
di stribution of S rreasured to give thesresult that there were
peaks at the pos|B-!tl:u|;oﬁgi'yg‘?el\r‘\‘%l wth Mh = [e(?r Mv = [err], MV M =
21, and the.nol egy 6 i\ei,gp‘g,gl@é [err] or lower bejng 20 wt. % Further, Tg
of the #esin was errT and. t he gl ass transrtlon p0| nt [err] of the

oo gogf?g;;{gdo ori%@isesﬁggggrbgt e peE ccpai b dpertr oI Rl SR e
rai sed to B “Y‘

su in re -] trtlér omgqa‘g gk S€
under curre %? t& hereacﬂon EE v actorclargd oi{%q égg{?fo cﬁ's Aﬁerc: @Ionof

en, rl‘led t at a temperature
For mul a3f € dth gmgﬁ hydrated and dried to give a composition of a styrene-c-met 8.
parts Met hylo it Bt nyr@rie%—etﬁ]}ﬁl@ ylate copolymer. 10 D-tert-butyl
per oxi de The content of the THF-insoluble in tli?s composition was 32 wt.%. The molecular weight distribution of

THF-soluble was measured to give the result that there were peaks at the positions of 0.5x104 and 4. 2x104,
_ ¥ with Mn = 0.62x104, Mw = 13x104, Mw/Mn = 21, and the molecular weights of 10¢ or lower being 20 wt. %.
Further, Tg of the resin was 58°C, and the glass transition point Tg, of the components of 104 or less separated

by GPC was 60°C.
- Example 17
“ into a reactor, 200 parts by weight of cumene was charged, and the temperature was raised to the reflux
temperature. The following mixture was added dropwise under cumene refiux over 4 hours.
P Monomer mixture Formulated ratio
Styrene monomer 90 wt. parts
Methyl methacrylate monomer 10 "
80 Di-tert-butyl peroxide 8 "

Further, polymerization was completed under cumene reflux {146 - 156°C) and cumene was removed. The
styrene-methyl methacrylate copolymer obtained had Mw = 3900, Mw/Mn = 2.8, a main peak at a molecular
s5  weight of 4100, and Tg = 60°C.
The abdve styrene-methyl methacrylate copolymer (40 parts by weight) was dissolved in the following
monomer mixture to provide a mixed solution.
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Furt her , pol ynerization was conpl eted under cunene reflux ([err]) and
cumene was rehoved. The styrene-nethyl nethacryl ate copol ynmer obtai ned had
Mv = 3900, MV Wh = 2.6, a nain peakePft2sasteBiecul ar 55 wei ght of 4100, and
Tg = [err]. The above styrene-nethyl nethacrylate copolyner (40 parts by
wei ght) was dissolved in the follow ng nonomer m xture to provide a m xed -
solution. 33 MeBOmerg@igture) \pnoner ni xtur eFormulated ratio

For nul at ed ratlg rene __nonomner g _ _ 38 w.
parts n-Butyl Kgépﬁlng REhoner 38 wt. E@Itﬁvinylbenzene
0. 24 Bemzoyl pe .65 10

tert- Butylperox?qghq?%yPESQEﬁgg%atﬁ BERPRED t he a%%ve nlxture, 170 parts by
wei ght of wat er pg@ahphiBeAgdeRel part by weight of partially saponified 15
pol yvi nyl al cohol dissolved therein was added to form a suspension. The
above suspensi oBenesyadgegiokhde a reactor chargedgwéh 45 parts by weight
of watef and replaced with nitrogen, and the reaction was carried out at a
tenperature of fertiBabylperoxys2-ééhglhecambL£td 0,85 the reaction, the
product was f iltered, dehydrated and dried to give a conposition of a

styrene- met hyle, FELER Klu?at 9.‘?81 tof'"” Sontaning 015 m):étofa te
copol yngr. :
DOLYTR! - o o oo e “ m .d.m.al .an ‘ﬁ"l.ﬁ

to give t hetartawdhturédmtoﬁ €fofe huafsa\feﬂﬁ fhpletith of thite &ﬁ&i thé SdictVas |ﬁFeH deh96|'a
[err], Mandarbdtb bive Muipbsition 3 styrsine-niethg! mitacrglite @6pokMRALIGAA & stirbnd-Rbutyl methadrR e T

beLng 32 Wate copolyimiar.t her, Tg of the resin was [err], and the gl ass

t ransi taoon pdahetonfeat of the THF-irsalubleinthissompasition whsaswlt, %IThe molscuepélgih tistelbutign FPC

was 580C. Z8F-solubleptae mé8suted targive theramidtthat thele repaedks attyie pusitigistof Qifix10UaNe 1Bx108 S

charged andith Me= 089184 Mwar92xiftMw/Mn Sd6l and the insleculdr weightt eimotordawer beingBRevt. %.

fol | owi ng FrhenFaof themsia warbd°Gi prsiih alass imndition pointianes the eémperents,af #0¢ar Iéns sepsrateg

ed

Mononer m RX%‘?“e""as5a°° Formul ated ratio Styrene
nmononer® 100 wt. parts Di-tert-butyl peroxide
8 Further, r| zation was conpl et ed under cunene refI ux ([err]) and

cumenewas re obt ai ne a
. ‘éﬁafw fpsoed gnd th reraiouies e i i
gg: sz ;aenféﬁ‘% part‘:g:owm Wps gdde ﬂwés(?lu{}%eﬂ "??"?Wg""ﬁ%?'pdw"ﬁg nonomner

mxture to provide a m xed sol utlon Monomer m xture

Fornul ated rati cMdBigmesn eninconeer ' Formulated ratio 55
wt. parts n-Butyl acrylate nononer ' 15 50
- Di vi.nyl benzene Styrene monomer 100 wp.lparts
tekt;B | per oxy- 2- | hexanoat e 1.6
(L, Busyl p y- Di— t-butyl peroxide 8 "
Y .Further, polymerization was completed under cumene reflux (146 - 156°C) and cumene was removed. The .

_ polystyrene obtained had Mw = 3760, Mw/Mn = 2.64, a main peak at a molecular weight of 3500, and Tg =
40 57°C.
The above polystyrene (30 parts by weight) was dissolved in the following monomer mixture to provide a
mixed solution.

° Monomer mixture Formulated ratio
Styrene monomer 55 wt. parts
n-Butyl acrylate monomer 15 "

% Divinylbenzene 0.14

tert-Butylperoxy-2-ethylhexanoate 1.6 "

56 Into the above mixture, 170 parts by weight of water containing 0.1 part by weight of a partially saponlfled
polyvinyl alcohol dissolved therein was added to form a suspension. The above suspension was added into a
reactor charged with 15 parts by weight of water and replaced with nitrogen, and the reaction was carried out
atatemperature of 70 to 95°C for 6 hours. After completion of the reaction, the product was filtered, dehydrated
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55 Into the above m xture, 170 parts by weight of water containing 0.1
part by weight of a partially saponified polyvinyl alcohol dissolved :
therein was added to form a suspensERN259Bt®BUBbove suspensi on was added into
a reactor charged with 15 parts by weight of water and replaced with
nitrogen, ndldreld & givaAEbiEURILNESE a palfsiyréd afid stitbnedh-BuBiIRPYiad sbpBlyrhdr. 70
to[err]for 6 ThHabment éftheeTHROIRSEIIbIE Inl RIS cairipoditivh wae ATkt BITThe nfdRcular weight distribution of
pr oduct was fTHFisolulgdwasttdasuaedotd gitle thd result thef tHarediee 2 #Bthe positions of 0dx 10 argli 70108,
conposi t i onwithMnae QB8k 104 tMw = hix1e¢nidw/Nin 117 edd ehenmdieatigr welgbts wf H¢ er loweg déipg12irwt. Bhe
‘cont ent sof Fulther, TgbFthemesin wab 53:C, and thiaglass tremaiiios pdinit Tga ofthescorhrionents ofotP+ ofless separated
nmol ecul ar eBHAwasi$8S€.r i but i on of THF-sol ubl e was neasured to give the
result that there were peaks at the positions of [err] with Mv = [err], Mv
[err], MBmplet®17  and the nol ecul ar wei ghts of [err] or |ower being 21

wt_. E/O[g’r Furthﬁéc@;?égof theear?(ﬁtsm was and t he @‘ass tr%!geg5|tte+g]m
oi n r
I[I%xarrpl e 19 T@emﬁm i g e 2 fgdmﬂ‘ﬁ'ﬁ@dﬂ%e r%mhe was

charged, and the terrperature was raised to the reflux tenperature. The
followi ng m xture MemomeédeWixtwp® se under cunefermelated grakial hours.

Mononer g xt ur e Formul ated ratio 15
St yrene nononer Styrene monomer 1001% wt pﬁq%ts
Di-tert-butylperox 4 2 Furt her,

pol ymeri zati on was boWEt%ﬁtm°%%%ne reflux ([ rr])" and the cunene was
renoved. The styrene-n-butyl acrylate copol yner obtained had Mv = 6900,
Mv/ WH =202. 3, Furthexi polymerizhtion wascompleied uridercumeriegétiux (146 -A567C) @ the Egmene was neinoved.h e
above pol yJhystemes--Bay paylats cipplymeriobtalndd hag Smck 8990 Mreiin F 2.3t dyealr peiak abvi raipcular
mononer m yweightef 1190 prdohgi=d8°G& ni xed sol ution. 25 Mononer nixture

For mul at ed r afhegboze legfy@ne (RO mayitadyy weight) was dissolved in the following monomer mixture to provige a,t

parts n- Bufiped segiess| at e  nononer 18 Di vi nyl benzene
0.3 35 % Benzoyl peroxide 1
tert-Butyl per ox yoAohichy Wigxapaat e - | Formdl&tddLatfte above - - oo

m xture, 170 parts Dby weight of water containing 0. I part by werght of a
partial |y saporstyiretedfopomgyi nyl -al cohol dissol vesi2téer eparevgds added to-
form a guspension. The above suspension was added into a reactor charged
with 15 parts yButydhecsylageemonnuerepl aced wit h18itrofyen, and the
reaction was carried out at a tenperature of [err] for 6 hours. After
conpl etion of PH¥ip¥ABERdRnethe productwas filtere®;3dehydrated and dried
to give a conpQsitiong of a gtérene n-butyl acrylatge copolynmer and a
st yr enessn- but yPERELRACPFFRXE9®The content of the THF-insol uble in this
conposition wa ) n di strjibutjon of 45
THF- sol ubl e vvag:einga\smd}:ggbf£g§¥v ebﬁe‘g&?#g%%at t eére were peaks at the
positions of [err], with Mh = [err] Mv = [err], Mv M = 15, and the
mol &€ul ar WEI' thsawemmr%imlpmmbht amcmtaimwmubmqhtor pastially $pponifiedi n
was [erf], '%@yeqthﬂ?m"ﬁ a9fedie) uspanpion; The; ahavesuspg wes adged ntsar |
or | ess se Ftartcg withh5-paris b y fwa pig,ed with nitrogen, and the reaction was carried out
ta temperatu of 70t0 95°C for ours After completlon of the reaction, the product was filtered, dehydrated

and dried to give a composition ofa styrene-n-butyl acrylate copolymer and a styrene-n-butyl methacrylate.
The content of the THF-insoluble in this composition was 30 wt. %. The molecular weight distribution of
45  THF-soluble was measured to give the result that there were peaks at the positions of 0.75x104 and 4.3x104,
with Mn = 0.65x104, Mw = 10x104, Mw/Mn = 15, and the molecular weights of 104 or lower being 18 wt. %.
Further, Tg of the resin was 61°C, and the glass transition point Tg, of the components of 104 or less separated
by GPC was 70°C.
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" EP-0 259 819 Bl Conparative Exanple 11 Monomer mixture

Fornul at'ed rdti o Styrene nonomer : 77
wt. parts n-Butyl acrylate nononeEP 025981981 23

Di vi nyl benzene 0.4 10 Benzoyl

per oxi de Comparative Example 11 0.75

tert - Butyl per oXy-2- €t hyl hexanoat e 1.8 15 Into the above

m xture, 170 pasts by wei ght ofwatercontaining 0.1 rt gy wei ght of a
partially sapoﬁﬂﬁ%&%&%&ﬁ%ﬁ al cohol di ssol velﬁﬂﬁi&w ed to form
a suspensi on. W% FROVE ension was added into gqreact harged wi th 15
parts by wei ghsr \/vatern -replaced with nrtrogen g’%d gé Er eacti on was

carried out atn@mq@#i%eohoggﬂeg [err] for6 hgyrs. After conpletion of

-the reaction, the product was filtered, dehydrated 20 and dried-to give-a - -

styrene-n- but i vidiplibeinzetepol ymer . The content of ot.he THF-insoluble in.
this cdhposition was 58 wt.% The nol ecul ar wei ght distribution of .

- THF- sol ubl e vva&enmsiurparcpddg ve the resuIt that tRBe?8 wlds only a peak at
[err], with-Mh = [err], Mv = [err], Mwv WVh 8. 25 Conpar ati ve Exanple 12
Into a reactortelm%&w—gfﬁm%mﬁ§%s dn8rged, and the

tenpergjure was raised to the reflux tenperature. To this was added

dr apwi se a Minkfthl dovtimbdil, 1PGpdra bWeerQ)Qﬂ‘eréBﬁtaiﬁihyé £ pire Abgﬂdglﬁ o%?ﬁlly@po\‘tﬁw ht
of di-ter tpohutw&rcdmmxdrm thédfhNas BdUEB Q%o Alclidp¥ns Sihe dboVOslisensibitiidelaBded intoa
pol yrer i zabachnchbryed WEHMB pRit €Y WelgHF watst-and3idpladsB With fitedgbn) ¥nd thexesdtidn weddarfiodgan e
was r enpv edaterhperatpe bfi7otogserTer 6hibirs et donpetion\dfiths redotioh) thelptudddowas filtered] dehdrited N
peak’ ato a awo kg give astyrepein-bofyl fyBs copotgnekg = [err]. The above pol ystyrene
(30 parts byTheedonthntof theSHEctinsaiublevretisicompasitior weis| 58 wh. g Themraincular weightt distribution of
provi de a TiFeokible wha meagyred tivoimethe resyli that theve was only a peak at 4.0x104, with Mn = 1.4x104, Mw =

For mul at ed' 113t MwMit38.ene nonomer 54 wt.
parts n ButyI acrEyI at e nononer 16 Di vi nyl benzene
1.5 Be% 1 45 Into the above
m xture, 0 arts b t ercont ai, n art bywei ht

}
partially sall seam(?f"‘: ywe &ﬂ'ﬁt 'éﬁan'% éﬂth Bef
a suspensr 4 e §r4eh h f‘ E gtu_ 15
parts ?ﬁﬂ 144% 5'?:%)
carrie OLgs4ag,ﬁa, éa,t,&lrgc@,a e, pofggb = -pf; ours ter co etron of

the react i onyhelaBsveRhIGHEHe f’é S?yrene i buteﬁﬁbwrr@%n&ﬁdrﬁﬂt&é}o%\w&‘e@

conposi t i Ghixedlsoi@ioRO! YSt yr ene an
content of the THF-insoluble in this conposition was 75 wt. % The

mol ecukar wei ght distribuytion of THF-sol uble wag, Tea ure% to.give the

resul t that themm the position of -&Mﬂm =[err],

MN = [err], nol ecul ar wei ght s gf 04 9 Iovver bei ng 18
'ﬂ?zgr&det ﬁrg)%o%% 54 w:l: p E:r

% Further resin was [err], and the glas ansi tion point

[eM c‘)of t he corglgwg,tls S ryh18ied nrynoln@s separatqg by @PC 55 was [err].

Divinylbenzene 1.5 "

Benzoyl peroxide 1

Into the above mixture, 170 parts by weight of water coritarning 0.1 part by weight of a partially saponified
polyvinyl alcohol dissolved therein was added to form a suspension. The above suspension was added into a
reactor charged with 15 parts by weight of water and replaced with nitrogen, and the reaction was carried out

atatemperature of 70 to 95°C for 6 hours. After completron of the reaction, the product wasfi iitered, dehydrated
60  and dried to give a composition of a polystyrene and a styrene-n-butyl acrylate copolymer.

The content of the THF-insoluble in this composition was 75 wt. %. The molecular weight distribution of
THF-soluble was measured to give the result that there were peaks at the position of 0.34x10¢4, with Mn
=0.21x104, Mw = 0.42x104, Mw/Mn = 2, and the molecular weights of 104 or lower being 18 wt. %. Further, Tg
of the resin was 58°C, and the glass transition point Tg, of the components of 104 or less separated by GPC

65  was 57°C.
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EP.0 259 819 Bl Conparative Exanple 13 Into a reactor 200 parts by wei ght
of cunene was*‘charged, and the tenperature was raised to the refl ux
tenperature. To this was added dropes s2598198%t ure of 100 parts by wei ght of
styrene and 8 parts by weight 5 of di-tert-butyl peroxide under cunene

reflux over, 4 haur 8. nfclif4sher, polymerization was conpleted under cu- mene
refl ux ([er-r-ﬁ)—a-n'd—cu#en'e was renoved. The pol ystyrene obtai ned had Mv =
5700, MV M S ofeactoft20baits BARIBhE cuneRD A HANGEd, iRt émpdfatubsdhiéd ralsado therefiux
[err]. The iaiaiurd) B thidiwis Sdied ropwigear isturd of 1DIpard Dy visight oflstgeind and @ pants tiytweight

-fol | owi By EPAAHEBUtyPerckidd Endbracuipsrd\refilie over Whoup] Farther) bolyirorizatich Wasvompletedinderisne
For mul at ed nieaé fefluxS46 -€156°Clraniciumsne was removed. The polystyrene cbtained had Mw = 5700, M&Mn\it |

parts 15 2,85, amdin fidak gtia nacbacylbradeight ofr8360,mpd Tg = 56°C. 16
Di vi nyl benzenthe above polystyrene (30 parts by weight) was dissolved in the folfpwing monomeppyixture to provide a
t ert - But y| peixedsglutRn.et hyl hexanoat e 1.0 Into the

above nxture, 170 parts by weight of water containing 0.1 part by wei ght

of a partially sgggg-lléiggim%/i nyl al cohol di ssqlogfhibieaeiraewas added to

form a suspensi o spensi on was added—tTtoa reactor charged
with 15 parts bytypéRdtméhom&t er and replaced wthsa wQopartand the
reaction was carried out 25 at a tenperature of [err] for 6 hours. After
conpl et on of thepueprtaerylite momshet was filterad, deMydrated and dried
to give a conposition of a polystyrene and a styrene-n-butyl acrylate

copol yner. The Biwimyibemzemng THF-insoluble In thi £-ddmpdsition was 30 wt.
% The nol ecul ar vveight distribution of THF-sol uble s neasured to give
thelresy t that bRRErBuREIRe R 2 A NSN3 s olf'\“(?err] with M = [err],
Mv = [err] M~ Mh = 42, and the nol ecul ar weights of [err] or |ower being 22 -
W. % 30 Fumioli®raboveehixdire,!Eparte by weightas watercoijtaisingD. t et by iveight oftarpantigly séronified
poi Nt [ er r Jpoyfinyt dicdhal dismivacd thersinaks fdded b faom alsespensive,The stoveisuppengiprvagaddef] intaq
Pr epar at i omedctonchptged with3!5 parts by wight of watdrandyepigned it nifregert kb ypgctionvims carieyd ou
parts bys weitefenperat@e off 78 195 Cigr 8lvesirsy After osmpletionafthe repetionythe aropuct was filtered, gehydsated

o5

i ght of aantl dried tagive@ somposiiier of ol apehs St ARe-Tbutyl gorylate sapolyeny ni gl of

\gglsigt i vg cﬁar'&@ce@?ﬂtf’ﬁl‘? BiF-4 '°ﬂ’}%\"?w HE"?Y Fﬁ%%%%ﬁ thﬁifed
g dre’ %ﬁ&gﬁmm 'y

b f  AHFreolubleWpa measured o give, the resplt that;t
01}/ ?ﬁg ?onath NS Y & ’?9 I

‘“‘&“@a%;’;g%?
= §.6C , n; an?e g,:leou )
of e b qr-a%?.t oS S g ot ot Tt s S 10 Wbt

a val ue of aile Al so, there was no sticking 40 In the pulverizer. A
devel oper %@M parts by weight of the toner mxed with 0.4 part
by wei ght ic silica was charged into a copyi ng nmachi ne _
(NP- 554Q5 pr odpqekifdbmpesitien o Exaififie 15 RibDakis/By vielght), B0 Parts by Wdightiof &/ miighstiz material, 4
evaldat ed. s by \eighEst dlicw rtiiecaibiGioRBEToNtosyRRY ariae paits LyGRyht ot 5 pastiise charge introllan d
good i magesSyeiehamhilykidded, ws d thixf wasprépred Bypuse ol titrbpulvezer drid aclagslfgidg denice.h
good anti - of f st puvbrixbisiity 6 theStbiet starting @stbriat wasiveliyrggod; Ba the treatadsamiount foF abtalitieg a
t heke/ was nelufk-laverdyg sies asteipoiidriag portitiosizelv10pvas @wine of 153 twhrlspifbere was no sticking
Pr epar ate orin thx pulyerieer.2 50 Preparation 1 was repeated except for usi né;
the resin conpdevelopesomprisin AR peis byoveight of e Janar naixadith A4 ipant p """l‘%@?iﬁ?f"p"m
results as ﬁ"ﬁ:WéM!W°MHﬁF@°1NP'WEHS?% by (Farenh AR image quality and flxabllity were
Conpar at i veeViH rati on Exanples 1 - %55 , Tonerg wer e r%%elg 'hg} ‘xhe
he regul i § ble.and good i eilyfre d. Further, f
sane mgsnerabﬁi%swag aﬁm wit szgio:%z{%ef gar%cgggc? nd antlté\?vin gI ;Eﬁa %tk{ Etﬁihgr, ﬁgrmﬂas

no filming or sticking onto the photosensitive member.

Preparation Example 2

50 Preparation 1 was repeated except for using the reéin composition of Example 16 to obtain substant__lally
the same results as in.Preparation Example 1.

Preparation Examples 3 - 5, Comparative Preparation Examples 1 - 4

55 Toners were prepared in the same manner as in Preparation Exar_nple 1 except for using the resin com-
positions of Examples 17, 18 and 19 (Preparation Examples 3 - 5). On the other hand, toners were prepared
in the same manner as in Preparation Example 1 except for using the polystyrene used as the starting material
for the resin composition in Example 15, and the resin compositions of Comparative Examples 11, 12 and 13,
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positions of Exanples 17, 18 and 19 (Preparation Exanples 3 - 5). On the
ot her harid, toners were prepared in the same manner as in Preparation
Exanpl e 1 except for using the pol yER928988@Bted as the starting materi al
for the resin conposition in Exanple 15, and the resin conpositions of
Conpar at i veeﬁquny(esmﬁaiatw&ﬁremo,l@‘amazﬂ 4EP 0 259 819 Bl respectively
(Conparative Preparation Exanples - 4). Eval uati on methods 5

Pul ver i zabiEval¢ationdhethdds t oner startl ng materi al was eval uated by the anount
treated per unit tinme under an air pressure of 5.5 kg/[err] by a :

m cropulsver i zRulvetigability of theé tojiee Staring materabwasasalaatatiby the lamouni-trécdal pet dnjt time under an
anti-off seta'feﬁaﬁue&ﬂfé-ﬁ kefem?dy a micrdpulvaripat by gseofjatralretoam s 4 ineasaed | mage qual ity,

successi ve c %ﬁ?f%@!ﬂﬁ@ﬂ#@- antwindiag ghrrastecistio yand) mage fuatity cosgesstep aupyirigi ne

( NP- 5540 pF recxnippdiby mof a popyipg wephiae (NP-554Mprodugéd by @enapliGit et eri stic
was exarni n fogtyg ’%"?E's eremingd by lpwerieg fhe set temperpiyre[inthe fixer tyB°C,

di smant % n B&‘ﬁm:;‘g ‘Pﬂ‘;?ﬁ\ 'EH‘P "Q TRiler f'?%b?P@V"PUd’Y'?@P' twﬂ'ammwnated
whet her t hé" 41 was (}qu con

Fi xabi | i tyomut %@6%0“ nf glps underaload

reci procal HUnsftP"rh -Ihitﬁﬁﬁle P?ng he
peel i Ngss0f whl@nbusmage 1N terns o ercent age

density. The miakndmg ciamcRistt Waﬂﬁedéﬁi-sd ta%ﬂee‘t%fbf the Whbla LJPfa Rn?M&S Bnd by

successi Veommmtl'@t@&@@ﬂaﬁhﬁﬁe&g%ﬁach&ﬁ&thﬁﬂﬂﬁﬂlﬁlfa maifihg dnthd dd bﬂg%udge how the
char act er i pédling relieg ontha actiorof thyypalvior M ng 3 sheets of the whol e surtface bl ack

i mage and by observing the trace of a pawl for peeling attached to the
fi xXiig %ol | er remaining on the copies to judge how the peeling relied on
the action of the pawl. 20 25 30 35 40 45 50 55 38 EP 0 259 819 .B1 [err]
10 Cains 1. Atoner for developing electrostatic |atent inmages, -
conprising: a colorant or magnetic powder and a bi nder 39 EP 0 259 819

Bl
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resin,

.sai d binder resin having 10 to 60 w.

% of a chloroform

i nsol ubl e or

THF (tettahydrofuran)-insoluble and a chl orof orm sol ubl e or THF-sol ubl e and

conprising 10 to 50 wt

or | ess,

. % of conponerp2sd@Bng nol ecul ar wei ght
t he chl orof orm sol ubl e or THF-sol ubl e providing a nol ecul ar wei ght
di stribution in the chromatogram of GPC (gel

s of 10, 000

per neati on chr omat ogr aphy)

t hereof such that_it provides a ratio 5 _(Mv Mn) of weight-average

nol ecul ar wei gh gphb/nunbek-average mol ecul arwei ght (M) [err] 5, and
there are at | epsg one peak In the nol ecul ar wei ght range of 4,000 to

10, 000 @and at | ga%t one| pegk or shoul der ingthe range of 15,000 to 100, 000.
2. A toner accof dgag to cﬁginhl,aMmHein th& bin r=esin gongdrises 40 to
90 wm. % of the ,hhomofo ol ubl e 10 okJHF- sl ubl e, the

chl or of or m sol upl -%rTHF sol ubl e of the bin@erresin conprising a vinyl type
pol ynmer. 3. Ato1eraccord|nq to claim?2, wherein the binder regin conprises
10 to 30wt . % of | tlee chl proforminsoluble or THF-insoluble. 15} 4. Atoner
according to claiﬁlz, wherein the binder regin conprises 10 tq 50 w. % of

t he chl or of or m | n¥ol ubl e qg THF-insol uble, @nd t chl or of or misol ubl e or
THF-sol ubl e of th i nder ®esin provides a gpl ecuar "wei ght dijstribution In
the GP chronat3g§%§1thereof such that therg@ are a main peak Ijn the _
nokvpular wei ghi—tange nf 2 000 to 15, 000 and a sub-peak or shoul d@ In the
mol ecul ar wei ghf Bange pf o, 000 to 80, 000. 5. Atonerac rding claim
2, wherein the thBor of of mgol ubl e or THF-sol gol e th bi nder riesi ny

conpri ses 0-200(0§ a coppolent=A havi &g mol ecul ar s of OO 000 Jor
above, 240-60% o conppnegt B. having nol ecyl ar |ghts ofgg 0 gg

500, 000, and 20}9& m¢,0.0f>a conponent havi ng nDI cul ar melght f 330, 000 .
or less based op the arpal gatio in the GPC c qgramlormt e =

chl or of orm'Sol upl @ @r THF-s®lu- ble. 25 6. *At cor dig g chiEIS,
wher ei n t heSchl pr gf rn}>06 | e or THF- solubﬁh Eln e in cgnprises
1 - 9%%f tBe cp nt| Al =A tones aeco er%i t he

bi nder resifi cofp@i % 2054:39 W . %of the ogeg } 0q &

mol ecul ar wei ghts 0} 08¢ or | ess. | agmgl,
wherein the chl prof or nmr por upre_or IHF-SO|' sig provides
aratig [err] ih ©he rahge of 0.4/1 to 4.0/ In the GPC chro r

t her eof wherei h ir] dengtes a hei ght of e highest peak In tfey

nmol ecul ar wei gh éggge bf g, 0Q0 to 19, 000, d[erg] denot eg t eight of
the 35 hi gh pepk Tn the nol ecul ar i ght®range of 15,1008 € .
100, 000. 9. Atonemaﬁcorjing to claim8, wherein the chlorofornf sal &l e

or THF- g9l ubl e of tThe bifider rTesin has a Nuir - per-average notecul gr i ght
of 2,000 to 9,0Q0§240 0. A toner according to claimi1, wherejndtBe
chloroforn}soIUJIghgr THF-sol ubl e prowléés in the GPC chro- tQgram -
thereof, a peak]i @ ghe o e ul ar wei gzht::ra g of (Fto a peak
or‘shoulder in {hg Tol e wzlgﬁt rangt gpﬂ 15 t oner
according to cl ai @ 1, wher€Tn The chlBor of or soI -so u of the
bi nder resin.preﬁv'év:{des ah / Me rati ol n=t het r ang of 5 to 0. @ 1%‘ A
toner according{t8 claim 11, wherein the chloroformsol ubl'e or| THF#so0l ubl e
of the binder rg¢sin proyides an MW VA rat1o in the range ol 10|tH éﬁ. 13. A
toner according|{to claifnf wherein the ch8 &oformsoluble or [THE- w0l ubl e
of the*bhinder ré¢sin sat{sties 80 @ <« tke @ owievg rel ati ensh pg'[ rrj
wherein [err] d$notes ajlgila¥s transition %?i ([err]) of the Eo ents
havi ng nol ecul af wei ght § 10s 009 oe | essfingt he= chlor of oem spl ubl.e

or THF- sol ubl e atd [err] ¢e es the glass t ition point ([erf]#* & the
toner. 5 14. -ohet-—atcor-di aVa B Ma claim-l—wherein the binderresin has

been prepared by formng a first polymer which

&6
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A toner for developing electrostatic latent images, comprising: a colorant or magnetic powder and a binder



has a glass transition point of [err] or higher and provides a nolecul ar

wei ght di* stribution thereof accord- ing to GPC such that there is a min

peak in the nolecul ar wei ght range eFodp@@B1t 0 10,000 and It provides a
ratio (Mv M) of weight-average nol ecul ar wei ght (M/v)/nurrber aver age

mol ecul ar wei ghkin{sba binlié? Fésh having 10 80 wt.% 6fa oA r PR tetrdtiafofurdn) Msduble
pol yner i zabl e B adRforsdibbid df SHE-bdible aR@ofiPReing b Tv)( abs Wi r@ﬁzd 5:noleeu
suspensi on  poiwyigits of 10,800l 1863, thel Enlorof¥inf38ibiedr TIRE-SHIBE phoViding é‘:h&l%cl: rw lﬁn‘lbﬂtl he
bi nder resin mahethratsogianCef @R (gllkRemediiohydnromsgrapty] HEBéf sBéh tht it plovides a ratio
pol ymer 5 16 A{Mwién)atieightavaggd olasuiar weightiMw)Mumbeér aleragd@iolecdidr wIght (Vi E G URR therR € S
a non- cr ossl i arketedstone pedkymthe molentlar yasighymege.of 4,000 ta™0j00@ &ndtieast Grielpgaki op siidliderm
1, wherein thbtllﬂmapf%@gﬁ’hm‘b@ﬂprl ses styrene type honopol yner, styrene

t ype copol erek rene-acrylate co onrrer or styrene-nethacrylate .

RmprieRe AT i vy % of Mejapomsouble

copol yrer. s

conpri sng: f%’Tﬁrﬁﬂ g&?'?i?"?%%ﬂ?gf Fls?‘éﬁ“l ‘Bweaimfeﬂeg'e comprisingeving ¥pe pRiymer.

gl ass trangj t ARRerB&tofling R t
di stribut | on 6,@.&%3.@303}"3'??5"%" B SRGLraAR ol 6 B T SfbeBim il

in the nol ecul ar wei ght range of 2,000 to 10.000 and It provides a ratio

( MW/ Vn) ,0f 4neh igher acoonding peiaimo, whmjmﬂmbindmgmon@mﬁmamamambmaﬂomhﬁwhar
weight f Vh) [ @rTHf-Ingolgble, @nd; the ichibrofgrm-detuble ior THF-goliblero theibinder rentn provites & arivlecular
mononer to fo gietelbutionip theRAC chitometogram ithereof syphithatiligrewre & myintphak inrthe owiscular
conposi tion t?’%??ﬂ@rfg 2390 19 IF-09Ran 2.8uh-pask o shaylden i themeleswias weightrange of 8,490 to

position co ng 10 to 70 wt. % of a.chlorof orminsol uble or

THR( etz a- aydmﬁaas&&hm o sl o othe binder
THF- sol ubl e, d.ﬂﬁ' pég é?.l?/ﬂ(nﬁtgﬁ &Ia:g:ll;elg I b&l?hpgéﬁbp gﬁse &J ﬁﬁ gmapﬁ?

vei ght di strlrhdlécmem&ldhtst&@oﬁﬁ déﬂ%@%-@d’% % ol

rati o Mv/ Vh -[30(000 or'tess Baddd 6 tRs Recifatlo Iﬁihs'@@%ﬁmﬂﬂ@grﬂﬁ ¢ chliofofdfm- bfeqr' -solu- -
wei ght range wd. 2,000 to 10,000 and at |east one peak or shoulder in the

mo- |edl ar wei ght region of 15,000 to 100,000; and components having
mol ecul ar eiAjpResacsprdingto daim Sowhereinthe @h@fmwlehlmmHE-splldalepftbphimdenesh @nprisds -
50 wt. % of th 9t7'tﬂf§13°?'&&°ﬂ?ﬂt60rrp05|t|on 25 19. A process according to claim

18, mherel p cO ype hono nmer or co-
vy, 28 RSB i S PR vt
corrp05|t|on cont al ns croés Nk ng agent. 30 21. A process according to
cl ai m 20, mhertmenadc&einmraram?f whESIP RS bhidrSBrCRINbIB b FHFROMbIE ¥ the DirfdEr as
the pol ymer i zadtios/RIMheTRhgedh 0.4/ tald.0/1 i ite GPLRArMRBGER therBsF, wHaind, Behotes & Hdight!
agent. 22. Aopthebighest geak itk malechier vidight iihgbf 200026 80,0000 41A hIBEHOEE the RAIGAR Sfthd | ON
coqpr i 3es 10 highest Pedk [ncthet reoldpytanvisightveings of 15,000 @f100,000. f i r st pol ymer per 100
parts by weight of the polynerizable nonomer. 23. A process according to
cI ai m 22, %%M" FRcEqRdng 2,7l & whersinthe shiomigim-saiyibie of B sointle ef the bidder praintes dywm-
wei ght of t h@eFPEge PASHALYiGe 2000008804 s by wei ght of t he polyrrerlzable

NONOMEr . 2. MordeF Qeérding @Caf 'pbvfgel e ShIGH: &Iubl%ﬁ -soluLIe pro C
conpostt i on gRRhRAMRerddl @ pedkavhe MBIELIRPWEISE d?i\ sooo and § ai%? rfﬂl
to 2.0 wt. %Qfolehhu?wﬁﬁhtm%fb@bb(ﬂoﬂ@mﬁer process  ac

18, wherein the solution polynerization is effected at a terrperature of 70

to [err] B¢ Adonargcoordingdp claipel; whepein thechiorafdrmasolplé grTEIFisalalilé of Eheibmidérirain@rovides
100 parts by anMwiinratigfin the fsageafB t080i zabl e nonomer. 45

12. Atoner according to claim 11, wherein the chloroform-soluble or THF-soluble of the binder resin provides
an Mw/Mn ratio in the range of 10 to 60.

13. Atoner according to claim 1, wherein the chioroform-soluble or THF-soluble of the binder resin satisfies
50 the following relatlonshlp
Tgy=Tg: - 5,
wherein Tgy denotes a glass transition point (°C) of the components having molecular weights of 10,000
orless in the chloroform-soluble or THF-soluble and Tg, denotes the glass transition point (°C) of the toner.

s5 14. Atoner according to claim 1, wherein the binder resin has been prepared by forming a first polymer which
has a glass transition point of 50°C or higher and provides a molecular weight distribution thereof accord-
ing to GPC such that there is a main peak in the molecular weight range of 2,000 to 10,000 and It provides
a ratio (Mw/Mn) of weight-average molecular weight (Mw)/number-average molecular weight (Mn) = 3.5;
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26. A process according to ‘claim 25, wherein the solution polynerization is
effected by using 30 to 400 wt. parts of the pol ynerizabl e nononer per 100
parts by weight of a solvent. 27. Epprsc#9eBiaccording to claim 18, wherein

t he suspension polynerization is effected by using 100 parts 50 by-
wei ghtorl ess gf s&bﬁ‘b%tuﬁ%'plﬁl?ﬁ&dzib?@h&mﬁ&%ﬂﬁ& fiﬂ?ﬁolyﬂw%isgﬂeh&eﬁ}h"t@hﬂi;ﬁn%n petymer-
aqueous di spegsibpn nmedium 28. A process according to claim 27, wherein the

suspensi on polynerization is effected by using 10 - 90 parts by wei ght of

t he pol ynets. zatoher asrondipgrciajwet4, Wigsithe bisderpsinimptides aﬁrossmemowmsrpeam on
~medi um s 29. Aplymeess according to claim 20, wherein the suspen5| on
polynerlza Is effected b onomer. co ositio I ch conprises
Phe. crose! 'pgr RS B Rt o Eseg S Bt e

pol ymeri zabl ¥PRner and 0.5 to 10 parts by weight of a polynerization
initiator pera éma&&a.hémaxiwwmntﬁéb.ﬁdaﬁemox.msmm;ﬁwpeh HRRIPEIGHRET, stytehe type EP

0 259 819 51 Jpdifmier, siyrens-adiiiste dopolyéHRF styrbie-rieiaddylatel cogbfym@r. ekt rost at i scher,
| atenter Bilder, unfassend: ein Farbemttel oder ein nagneti- aches Pul ver

und ein Bi me#hmq_ess forrnsiucintisasbirdenrekistfaraztored compgisiad Gew. - % el nes

chl or of or munl ~s| |feriging byyspiwtiormpolymerization gjffics prlysner hayingpglass transition point of 50°C or higher
(tbtr aE ydr of UAnd prayiding.a melaculpnweightjsiribetion theepot ageprding fethe GR(E Mo ihaltheraize meimesak
odar | os- I {he mojeculsc weight sange 2,000,101 P?° o Pwd jaatipMpMpy ofoypight-average mo-
Best andt bile H°°@Hf;%tf (M"f?(f‘ '1“’8185? '3?'

auf wel sen, wobel "Prﬁ‘ é?°"‘]'flﬁ'ft°§gﬂ'f"]at8%:er We‘éﬂgés
sol che Nblek

( GaLperareat | ?ﬂFg&fE \;%égf/ﬁ k: |§E§Em WE;M

[gewi chtsmitt .s'?ﬁbﬁt%n PE BHirSHetdgrand th ch thafithas 8 Mtib dth areatleast

| ekul ar gewl chyjne SMl)rilthe ﬂolauﬁﬁw&dhiﬁﬁ Jfkbodw%a)%amﬂ&l'lélﬁ &aﬁbﬁ‘ﬁ&hl 2P themib-
Moi ekul ar gewghlasasighBlegibn of 35,0004 $boldbe; aﬂdm{aodéﬂté hAVIHG InbRBulsr weights Br 1000Korfde I
si ne Schul teraréa&.ﬁméﬁhabmyarbnjo'ém%obkaamo&megﬁmnpo&.oﬂoner nach Anspruch
1, wori?h das Bindeharz 40 bis 90 Gew. - % des chl orof orm osl | chen oder

THF- 1 osl i -1% o tlajm (| Bfwherein thefjsib edpolyrner cerpririsas@ivinylYpesPmepRiymerQneo-

THF- | sel che El?e'é!%"ﬂndt eil des Bi ndeharzes 5 sein Polynmer vom Vinyltyp

unfant 3. ner. nach worl das nde sz Q bls 50 Cew -% des

chl or of pr A AR e ARAF IR e bR et B A e el Sy

Toner nac Wﬁ%ﬁ?&d&ghc&mﬁ&% blaurr%swlﬁmﬂﬁbﬁ%ﬁom%pcohip&nﬁﬁ ctﬁ%ﬁs'a%nﬁ‘iﬁae monomer as
B

chl or of or munltRsdolymB@Aanie Meonidednd Aldiviny éjpb AidhdneP &Y the 3RS &ehs umaf St und der
chl orof orm 8sliche odor THF-1osl | che Bestandteil des Bi ndehar- zes elne -

sol che Ml 2% A pracgesaceoiing\iaediding 18, whereii the onamentofipGitioh campei¢esd 0 tria9 parts by weight
berej tasel I't OftnaﬂrswlymbmmqmlgywmthMhMMthmpmm sberei ch von 2000 .

bi s 15000 eonen Nepen r SI ne Schulte I _
bl ekul ar i%“p‘i%?? %%9’3 ey ptln gomaees 97190 ey weiht
Anspruch 2, ROPRASHROY™EHReG G PETHRYWS[ot M8 che Bestandbtil des
Bl netehar zesy, Qh grdosss2e8brdilghE Eialk QUTWRBBR kR rdnbihdr cdrfkoSitidnl cBRtElRMhEGsSIMKiHG Sye RGPS 00
oder datfi berpmpa,aorhjfs1@%e¢mefrthd@mnemem@n& mt Mol ekul argew c ten von
30000 bi s 500000 und 20 bis 90 Gew. -% ei ner Komponente mt

Mol ekul ar RSwiAgincess apesrdiBQdGmJ8.cyneminriepolutionrpolinerization isxffgeied a4 a femparature of 70

Fl achenver halte 10 byrusiope:l wii past or parefyp ndnitiater 9erd Phpasis by weight ofselymer-
THF- I85I i cheﬂzaﬂegpaﬂma ls. 30 6. Toner nach Anspruch 5, wormm der

gg'r °[<8 ng[)nfﬁgo s%@(z ing t& Hai %'Jm%il%t %u gﬁ 2R i§4f£g§;r€vrwéﬁ§édelﬁ2?0; g"oﬁ’
bis 39 Gew - A) onenbtleen u ert e ar- gew chte von

10000 oderzwmr@ess adtbkdiglte Qalm 18, wheFEmm&rsumﬁibrAﬁWémﬁbn]s efféEtéd By udifg 100 parts
chl or ofspr nl 63l weigrtorteaasf thbpblyrhepizsdbienivaonie sér atipaediy waight ofin aglebaedispdrsion niedium.

28. Aprocess aooording to claim 27, wherein the suspension polymerization is effected by using 10 - 90 parts
by weight of the polymerizablé monomer per 100 parts by weight of the aqueous dispersion medium.

29. Aprocess according to claim 20, wherein the suspension polymerization is effected by using the monomer
composition which comprises the crosslinking agent in a proportion of 0.1 to 2.0 wt.% of the polymerizable
monomer and 0.5 to 10 parts by weight of a polymerization initiator per 100 parts by weight of the poly-
merizable monomer.
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Verhaltpis hj/h2 ImBereich von 0,4/1 bis 4,0/1 In siﬂﬁwam
aufwel st ; worfm hl sine K. .-1 Hohe des hochsten Peaks—i _

Mol ekul ar gewi cht sberei ch von 2000 ler02588€@B1Nd h2di e Hohe des h8ch- 40
sten Peaks | m Mbdekul argew cht sbereich von 15000 bi s:100000- bedeut en. 9.
Toner nach i&r gﬁ]ﬁ worin der chloroform Gslilche-.-oder THF-16sliche
Best andt ei e nge%arzes sin zahlenmttl eres Ml ekul argew cht von 2000
bi s 9000 a fW%nSut zur ERtwiclGHaCiekitdilisohStSIRe M Bilder, UMPdsbehd Céli FaitibimitieDédar éih fhagrieti-ne
oder THF- 63' b&hasPURBAINA BiR BRdeharkzwobét Hds BildéHRF10BE 60 GeWR b SeNivrotirmanitsidheroderm
Mol ekul gr gewi GRE-ghisMicheR {letidRyarofipaHinibelicheHHOantnils @demes dRiakormitslichee dee TR 0sH -
tbr i m Mol ekulichegBestapbtbiRathat a 10 68 5@ GOR% b Besto@aiBN brthilti dis Malbulargewithte famner
nach Anspr uch 10600 var ivenigbeautindisan ofobsi derdblbiotoinidatiche odeF FHE-I3glichd Bestandtelieinggelehsi |
des Bi ndehar z élekilangsiichtiertellandg: il deinem GRE-Gheorsitagtampn (Belperyieatiopsphigmatagranamlpyft
50 12. Toner welsthdafres einiyethaiints (Mytin), I:geulehtermtlgveeMelpwmwlcetmw)bﬂrehwﬂﬁfs%Mf*c he
Best andtoei |  d ekul@bewirbhiddnil.c 5 berpitsiofly uos e/Werigstens, eicen; Foallny Moleky o‘ﬁs‘gﬁ? EA@%
bereitstel|t. 2209, b"'ﬂ@‘??@r"“%‘&?!?Q‘%WUBPkad"\NUP r‘-’r?P“B‘?éf"‘ Berpighvap &F PG r

THE-Isliiche Bestandiel chdF% B@nZe3 L§o ow.-% des chlorafbriggfoRéHEodBerHFaSMINY

erf it t%gl r11:9 ;u ¢ rehibrefd rgﬁﬁﬁﬁﬂ%mﬁdﬂlﬂBlﬁ@harzos
rrponenten d%% ngl_ty ?argevm te von 10000 odor weniger im

chl or of & n 8sl'| chen oder -1oslichen Bestandtoil aufwelsen, und Tgt den -

Q asT ber - 342 Toner fiah Ansfeh 23 WEHAtias Bindeharz 10 bis 50 Gew.-% des ch@mmmmlg:mpﬂ HiRun( i n

C) des Toner s isdizhetBeistabdtells umfait. |_ M S 14.
Toner nach Anspruch 1 vvor n das BI ndehar z her e t Ind
J.é A

er stes

mehr au?pwel st“ °"€§P fsd‘ﬁ'@ Tﬁ@g{@%ﬁﬁ ¥ °°B ses nen
é 'c pQ chtsm |t¥P”
enm er s l\/bI ekul argevm cht (M)], a 3, 5

bereltstel It °¢’

2000 bi s 1000{5‘m'@f§( "’Eﬁl"‘”‘

| eres Mol ekul ar gew c

bereit seel i , ToHIFnddRARSpiucH2, rwwaef BRrbfEAmRskbAS oder THRAIGSHENe, Bebtandtkil desiBisdebargdsd)

Pol ynmer gel dsbis26% einérikefpondhts R @it MoRiggewichiah kanc500000 oder dertitier, WO bié 80% einer fom-10
15. Toner nac lpornts BroitMolekdiarguviiehian voka300&) isi500000ne PO Hro90, Gewr:.-Gfckiner Sampohenteanit om
quer ver net zt e Moldkuhgrgeiwichten vdnD200 oded weifigen emfabtalsizogam ayf desdiifchenverbhiitnlp in QBE-ClPst o
Pol ynerel ni chtanmmmeipndiomf@mlﬁﬂthmerJHH@Gé?'@?p@F%r umc aat 15 17. Toner

nach An&bruch_1, worln das_Bindeharz el no OJr Qed ¥i ,,g,g
Copol yner \fom' "achF %5&'8?’%‘&1‘ s@ﬁ%“&[y‘?" “c te g%er &
Copol ymer aus P&FHAsTK ‘Wﬁgﬁg‘é lat unfat. 18. Verfahren zur Herstellung
si nes Bi ndgharg s, hnsShuBEd) wlih¥er Bindehdr 256 43 Gew 0% der Komponeriterfinfaht RieMofbRilar-

ersten Eol yrrergw,g}kg‘;;,m §umﬁg@deymé|§eatlon das eonen d asf | ber gangspunkt
von~50C oder rrehr besitzt und el ne sol che Mol ekul argewi chtsvertel | ung gemaR

GPC ber el t s elTbrier negiAnspmictet, werin delechjotofernifisliche onler THR-fiskiche Bastandteides Bladehprzesain
2000 bi's 1000Wexiptiwis, hi/buivs Beeelsh ¥9ne0.441 bis 4/ Inesieinern SP mmommmp B aviveinh wornty elgg o5
Mol 8kul ar gewl ¢Hahe qeniichstbryRaskedmiMolelylargauichigbereirh voa 2OAR\Rjs dPRO0 piidHi plle Hhedes hdch-
auf wei skg 25 sten Peaks im M?lﬂ?PEMPP‘!P@?"‘@Y@t"éPP"PBI 1000 bedeptensi nem

pol ymer i si %r bq'crm%p na'gpﬂr%%r: nn%el &H%nﬁlbé?l@l‘fe omqﬂmﬁ{sﬁcﬂe Bestandteil des Bmdeharzes ein

zahlenmittieres Molekulargemcht von 2000 bis 9000 aufweist.
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10. Toner nach Anspruch 1, worin der chioroformidsliche oder THF-|3sliche Bestandteil in seinem GPC-Chro-
matogramm einen Peak im Molekulargewichtsbereich von 2000 bis 8000 und einen Peak oder eine Schul-
ter im Molekulargewichtsbereich von 20000 bis 70000 bereitstelit.

11. Toner nach Anspruch 1, worin der chloroformisliche oder THF-I5sliche Bestandteil des Bindeharzes ein
Mw/Mn-Verhéltnis im Bersich von 5 bis 80 bereitstellt.

12, Toner nach Anspruch 11, worin de_r‘chlorofo.rénlasuche oder THF-18sliche Bestandteil des Bindeharzes ein
Mw/Mn-Verhailtnis im Bereich von 10 bis 60 bereitstellt.

13. Toner nach Anspruch 1, worin der chloroformidsliche oder THF-l&sliche Bestandteil des Bindeharzes die
85 folgende Beziehung erfillt:
Tg1=Tg: - 5
worin Tg, einen Glaslibergangspunkt (in °C) der Komponenten darstelit, die Molekulargewichte von 10000
oder weniger im chioroformi8slichen oder THF-8slichen Bestandtell aufweisen, und Tg, den Glasiber-
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Ant el l von 9 %er fsen% ruc O/W% n IQQL% |r atﬂﬁ'l I?s% %gﬁgf n % 10
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eve cat | ons oner pour | e

pol yrmer | sl er bar noners u
devel oppenant véttahisn gh Ah@hemseﬁorﬁldbmmakam&tzm@msemebw.cumeiﬁabsc&mt
ou une Poudr ePoipaESiur (ROESewichtsweite desl polyrerisierbarér Monderk anfait. | adi t e rbsi ne
servant de |lantrenfermantde 10 a 60 % en poids d une matiere |Insol uble
dans | e chRér Yeriahies nash Anspeush 2y weringigMongraerzpugpm @ﬁ?‘ﬁﬁﬁ%@ﬁ?&ﬁ%“'@f’w
matiere ~ 20 °Y’§§5‘T%F@%ﬁ§ts‘°@‘f?ﬁPWﬂﬂFﬁ§° npergyEfall  conprenant 10 a 50
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S

25. Verfahren nach Anspruch 18, worin die Lésungspolymerisation bel einer Temperatur von 70 bis 180°C
durchgéf_hrt wird unter Verwendung von 0,1 Gewichtsteilen oder mehr eines Polymerisationsinitiators
56 auf 100 Gewichtsteile eines polymerisierbaren Monomers.

26. Verfahren nach Anspruch 25,' worin die Lﬁsungspolymerisation durchgefiihrt wird unter Verwendung von
30 bis 400 Gewichtsteilen des polymerisierbaren Monomers auf 100 Gewichtsteile eines Lsungsmittels.

43



nol-6cul ai res bgaux ou inf~rieurs a 10 000, la natiore soluble dans |e

chl orof orne ol sol ubl e dans | THF engendrant une di st rim‘"“mu ﬂ muu
nmol bcul ai res dans | e chromat ogramresmhezs@ﬁﬁdchrorrat ogr m Ilon
sur gel) de cette matibre, telle qu' elle donne un rapport de I*a

moyenne po '}91 0 %aﬁreq W Jﬂﬁhg)?ucm %Mlﬂ' Su eﬁMpo@n’Jeﬁsafmﬁﬁr@ﬂb%fﬁﬂHw dnﬂ\"@engb’ndw

mol beul ai e ( Yy ansforbaren Monomersabf 168G &WichtdtellP bifresWARS
| a pl age des g &spgg g,u 9 10 000 et au noins un pie ou

epaul ement dans | a pl age de 15 000 a 100 000. 2. Toner -sulvant la
revendi gat i28n Vérfahcka nach IAsspriesh 21, wrorineiisi Sugpessiongrolymebatidn| dencbgetiibriwirdunter Vddwend@@ %
en poi ds de | sonfi@ibis@p Gewichtsidilerdespolpmdrigierbirerieromensufd00 Gawichistedle diswdlrigen Disi-

la nati bre sobﬂﬂb@md@ﬂﬂ*ﬁ l e chI oroforrre ou 30 soI ubI e dans le THF de la .
rdsi ne serv 5/@??3 |ant co nant rrere chu 3. Toner
sui vant | a?2fe T’B i ?"” ufy Qf &3‘ end
10 a 501% en ol merlslegrb §§E gsrl 'P]i me a

dans | e THF. i s r ? s e

servant de lian ren é oen po S de : Ia natrbre

I nsol ubl e dans Ie chI or of orme ou |nsol ubl e dans Ie THF, et la matiere
soI ubl e darksv;,ﬁ"&,l%gg oforme ou sol uble dans |e THF de |a resine servant de
ntﬁdo ne une distribution des polds nol ~cul aires dans son chromat ograme
G tel l1s uphet Jouedévéiéppbriienpd ifhagssiabeited SlbctdStatRubdsicofpffaht 1A Solgrart tsune poudre
erI bcul ai res degridfifiie etund Msiféxdrat delianpiladitexeshmseiarant de lant renfenvadntdeci0 60/ %98 pdide
pl age des p0| d'enempdtidre inscliblesiangle clfddi@me 0BiDscbe dansle BiF ((Brahgdrofarahna) ettuné matisre
revendi gat i onsdiublegiansde ¢hisopiarine pue Fildi ¢t coneprengint 164 80 % emppids de conétityapts @yantdes poids
sol ubl e dans Mmeléquafrexfigayxpu infédeyiea 16000 JaTratide seliblardengie phireferme gu spluply dagsde Tl
const i t uant Aewmm Eﬂ?§'s§5l9!‘t!9§ d?m@%m'%“la@%‘ déb‘d%ﬁ!‘%msﬁ B‘PI"EG’?@ @W“‘elo
a 60 %d' un cB‘hEP[’PQ "93"3

O 20 8 iy e de g Qggﬁ gﬂ*&ﬁ%ﬁﬁ%ﬁwﬁaw %\%%‘% ﬂgﬁﬁﬁ

chr omat ogr armfe" & R§eR.9g 15 408 Ye sol.uble dans | e chloroforne ou sol uble
dans le THR. GonerlRiRit |a$wemat.onl 12ddn§ 6§ 1a Féinb Sdtvant dedﬁﬁ%oﬁlﬁﬂidabab@-%rm‘bb@d'tﬁ
sol ubl e dans |agnaidtb Sdivbieianie Ehibratétnbl Bl SdiuBi8 BanslieTHErmedrd sdlubie 84nd © chilblotore oud e

|  ant conpr engbiubleiakk 18/THRId FESThé $aevaint deflant Déinprenant QM polynidrll dédype vinglique.

revendi ¥ation 1, dans |equel la resine servant de |iant conprend 20 a 39 % -
en poi ds dés MH@LUWM!IEH!‘@"@}MZ ¢hns logus| lg cosine parvant deiliaet sorapsend 10 8 0 Yoren peigiader s
a 10 000. 8. 'FGF?@?WS'BQ'M@'&WW@WGPEEM“@Wd!"s'ﬂa'ﬁ% quueI la matlere .
sol ubl e dans e chJor f or e d ery nt . de
Tane dgnnd oS T it r,ré. aé‘ EARTIAL ‘ét?“’&? AR s
son~TChr omat ogg ,e ,stayu E tda ans
l'a plage des pglHom rEInm& égéﬁlfh fe ngapg%‘; &%oﬂ&'ﬁa& c :]gg

haut eur du pi Soob@ 18lobthet M| Es i a.gf} sraqaa Holsdufdirds @S 86
000N 100 000ggo. *k oner sur vant Ia revendi cation 8, dans

| equel #a matiere sol uble dans Ie chl orof ornme ou soluble dans e THF de | a
resi ne ser $anfonersulvan treygodicationc?, dens | lartpatiéna geluhle eleeblorsfemuﬁelwéﬂﬁnaler e
de 2000 a 900THF dea r%ﬂé?rvas'&wﬁnttwmere it A cong Ea"t favest 4%@6? m?'%P"'a'fes
mati ere sol ub?@“’ﬁ%%‘ﬁ"@“’&ﬁﬁ??r@?dpﬁﬁow‘E‘GP'HB‘P@“E&Y%" deg peids molécu

dans son chro?ﬂ?t P res
gg 38084;9 20(7) %ﬂm@%f’%"g@ﬂ d:fyvant |?F§Cenﬁ'§§%§§%§ Bdans Irﬁeilq%t‘lgair =

matiere sogubyfedansmt |a$eﬁmlé§fi&|f535£}§ Iéqiel Rhatibb Solbhf Fand I@ cIT SibtoftR Ju@olﬂlh@&aﬂ?le

servant de | 'ﬁﬁﬁded&ﬂ&ﬁeééﬂvaﬁt&ﬁlﬂﬂft&onw Mha 09w dosstibasta. | ' i nterval |
80. 12.g4Toner sulvant |a revendication 11, dans |equel |a mati ere soI ubI e

dans | e chiror Bnersaigantle reyedication 1cdansiequel la résine servant de liant comprend 20 & 39 % en poids des
constituants ayant des poids moléculaires égaux ou inférieurs & 10 000.

8. Toner suivant la revendication 1, dans lequel la matiédre soluble dans le chioroforme ou soluble dans le
THF de la résine servant de liant donne un rapport hy/h, compris dans I'intervalle de 0,4/1 & 4,0/1 dans
son chromatogramme de CPG, h, désignant la hauteur du pic le plus haut dans la plage des poids molé-
culaires de 2000 2 10 000 et h, désignant la hauteur du pic le plus haut dans la plage des poids molécu-
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5 19. Procsdé suivantla revendication 18, dans lequel le premier copolymére comprend un homopolymére ou
copolymére de type vinylique.
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s0 29, Procédé suivant la revendication 20, dans lequel la polymérisation en suspension est effectuée en utili- . .

sant la composition de monoméres qui comprend P'agent de réticulation en une proportion de 0,12 2,0
% en poids du monomére polymérisable et une proportion de 0,5 & 10 parties en poids d’un initiateur de
polymérisation pour 100 parties en poids du monomeére polymérisable.
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