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EP 0 331 015 Bl Description FIELD OF THE | NVENTI ON AND RELATED ART 5
The present invention relates to el oner for use in inmage formng
nmet hods, such as el ect r@phot‘ograpwg%e@ts?%}st atic recording, and magnetic
recording. Htherto, a | arge nunber of el ectrophotographic processes have
been knowpesdfptieh SCl osed in U S. Patent Nos. 2,297, 691: 3,666, 363
(correspondi ng to Japanese Patent Publication (KOKOKU) No. 23910/1967);
4, 071, 361 Fleeo oFasig MMENTON AN ANES grPat ent Publ i cati on No. 24748/ 1968) and
others. In these I0 processes, an electric latent inmage is forned on a
phot{0sensi t iThe prasitcinventipnpeia®s Ng aampdnelicoBAsdC Lisev i imagee ffdraing myethods, | socts as
mean\sr t helacttobiitdgeepiay, bledtmgtatiec recsrdilg.\eedl mpgrdticamcbrdiigsual | zed with a toner, and
t he resul t artithéroneriargarageber of eledirbphotopraphirs precaseed havet beea Knovam 2 disclosad dr vg.
such as p&gent Nes. d237:684, 3,666,363 (boyresnondinondp Jpranessi Agent heublidatian HRKOQKUEND. ng,
etc., theldIY1963): 6811:86h (Caﬂe,se?slymg palepaness Ras0idiublisrtion Naefrti1969) and afeslaltheze ng
el ect r d8t froressesa Arp plectricpiait dmaag e formedopniro RPoRINSHIYe. MEeher J0mpEisiaghd Plotocersstive
have been MeisalRY varau & ther theraiah imegs i§slavelpgedyand viseplizag vith a tgner, a’Pé'E"e'ﬂ‘E“'%
2, 874, 063 Ponerhimage, isc 3¢ @%'196 H msﬁba'aﬁga' &F%?soeaé’a' Fﬁwd*tﬁ"‘ié' *’F‘E&‘t'@h
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met hod haygy b6 g/tohéeagd G QB s‘ﬁ& sﬁ)fersn i.cebrafn ook ean@oo

i mages 4 el@tiqhig!dév In¥otholi MY HeBY ok S B MR \ﬁtﬁﬁ t%&%@&kyﬂ:r&ﬁhe do8q Use
of XW0- CORGEE RIatvdVeblbly, BB infolveSdRthoR profiBnE kécBiadnyiRg) e fusé af tkb-BénpoRdhEl d6BRNTE
I N m Xi Ng oped, s&th Qb dététRratieh o Carddislan@@hdng€in-mitiny r@foChe the tdPerQiaY tatiez. such
probl ens, Vvai iofieh todepvRisOsUEH GroBlei$) OdRous Sevitbping AibthoD DFYNE Bhe-cbAPOReAID Bdveloper
consi sti ngor@ising ailly &f 4 aomer, haveabeen pesposed! ApaRCiieseAlBIRYard heRe exdelldk @ewliopingranNy
excel | eat nethods wipy deyeBiersT@iniposhy) roaghetig talenpaitiolper s conpri si ng nagnetic toner
particles. WS PaRat Not3,900,2583h8 (o258 deyelpringpostbell @ing o allepipecanpudtive Imagnetisi ng
an el ect r boem@berein \ve elegprenducive gragrelic idnen i@ | carrigth or laeytinddieab pldelotindectiveagjorve i c
toner is ewridedenthonmegnelinsidectherectjand [seqavsed doprtaet dnvalectpsialic; image doy piigeiciovglorh a
magnet i ngette Int his meaiiod.as the | developmer Fobey ag GlastepeendugivesPalit isrferged (it taneraRpgicles
ef f ect sebeiyens-thenmeprding membprssuffenerasg  hes sleave Suige Pﬁﬂp'f'i‘é mnea B?‘i@'esa?FP attached to
el ect rocoHEﬂSEtpPW%"sp‘?i’P Ho i2sCquiopi's dorgg eerieds fierp theoimage: pestio AMeat. This
recordi ng "}‘ﬂ%’ ﬁt{f’ém}i’ﬁ‘a“’? Wégngtl'cé Bisd F¥°3“?€“5 Ef’dt ‘Q%P‘PP BT 51 e
at t ached f"esmr a@@equ RGO ik [ B2 ?P‘& NG
porti ong m rtoa njﬁ'é ' 'f:ucﬁ’ﬁrf’ e &e‘ﬁ’g H’bagﬁﬁ T°§'8tf° JSMlR fecg/dng
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0 Yaf igal %p&eﬁ.&r HBRHREUsinG WCHighARsihi8i Ragh8REtbner, Alerd aQ%S\MDH\HRstTW\TeRﬂ%M?' ng
a magnet i garlidkdedre WobdlecRicdlly GhargedhrSigh flickidh MWieeh tdadbahiSle€ bremidtion BétRédnGeatkittisn
transf err a@dmb& sieve Hplbdvg ande tdierchatitibd) @ndithel Edusuit tb icont4e0 hrosibctrastatio imaje-bbHINE I
parti cl es membétiowhect Gevelbpraenirtoledr, tHeeametadds invaive prelemehstahd tribdelgottio bhatyesis

t hat the dablectb bpinsgffidgpelstaiss thel nomba tifrictios hiétiveani tientbned partidles \andthe trietion| nagéelr,

I mage canawd the charged &inergdrticidare liableAs agalvutelair onrtiee $iepde brsausy obanleniidncadeoulomb'si t y
nmagnetic tfaeer, there are knovvn met hods wherein toner particles are

triboel ectr Mbawe?p'ema\e ed having Rliginated thetdbeve deseriRedt proplems haspkgen jprdpesed dn U.S.
fricti on BaeHdondg54e V'i?ﬁm}% ¥2Pa1i9eth LaicsOpen Jlateah Applipatipnt (SAIEH) Noa 1 8456/1980).
and t hen ('!h‘?]‘éé‘lf“’?ﬁ'y ac‘B?ﬂ"ea‘E‘t“”}&h'sé‘P@'E‘P s yesk sreallithigkprss g a slopkg. Hpaeloeicaycharope ¢ t
devel orfFreﬁ'E 'sﬁm& ?"H%@"e‘"ﬂ% H® e'?%ﬁ?“ﬁé“ cS‘b pifeREdeveiopmept, More specficplixd® ¢ j ¢
charge is '51 'ﬁ?ﬁ“’g prRllent H%‘i?? 151 P@ thﬁiﬁ%@'?'e?af"bf’?'?c&clcﬁﬁgeo‘@f‘ ﬁ%

the toner 2 o oné rEL ?;‘I e p ed leev r;r is ar ed t

particles netlyd% i ne% earﬁﬁ.v&m%f dEio o g %:F omerate I$l eton ?gqsé cau% s%}'lmeﬁJ
Coul e ekt e U {é 9%8@30 T
probl ens ﬁelcpgrfa%ﬁ cdnﬁct Cor respon
Bapancee Lanldh PR R pt,mg s&n m&tompm&% s hatd Wibdh Sben

met hod,  a y5g0 Bk |u§est RAVE Talsh %xt@lﬂﬁb i arlolls @ay4Chnd MR} ImdghigdiReRR Habn Aerddnasd €,
tri boel ectrically charged 50 and is brought to an extrenme vicinity to an

el ectrostatic image to effect devel oprrept More specifically, in
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this nmethod, an excellent inmage is obtained through such factors that a
sufficient trlboelectrlc charge canpg?:ﬁnghged because a nagnetic toner is
applied onto a sleeve in a very smé 9 Ss to increase the opportunity
of contact between the sleeve and the toner; the toner is carried by a

nmagneti ¢ f QEGRingHNsbrsFobiGRBHale BUaH dbdied Ttooﬁheéolv@& ChileCthidtg! 26@nkagd BV REl chridentional
di si nt egr ahﬁgﬁeh?toﬁéﬂ HoPERMPIL SWHA ofigitRl iadtBsudhtd gBRbi? Boctimbrits &id%&ksi@ cfolglb& :Gtlin
bet ween t hgenpb& thadlert Mute! 161V are 3ot xRy firdlyCdnd i iSthulU&RPutt tBickeRif@ oA N
el ect r ost atéfermitioh Jftertliptidror scafi@gget i ¢ field and wi thout contact to effect

devEl-opnent . ViRmaespbdtyg a psntdr BB @orhmlutelottout APYIRT hérd $ dbthalided @ high-reliability such that it

el eb[‘r ophostalgy prp¥ides coapiyiageg evendhconiBousau@essivel esey Futibenwithsesplect tothe ielduss p@cibav e
al so ext engrephid popying.i 20bigh denglly, thimithe hemdvacibilityniey eermpdatibilty inhthis lipes} andl grdatioat .

2 * chappte(stic 8dap®d B IBge-ez capding gk yemandere Heweydsl in the prienad, whee thedrtent imagk t o
be sol ved farmadeont & Rhokngensitiveameraie olin image tonngcaPPRraina Fomprgps dhin-tinetimpages havingra
exanpl e, whisth b 1 9dsnigrametpr{asEoss)y éﬂova@eg@m\eaw%@wmemsgneam PERH anckihe plearness
copi ed, it °ilige inegexitigl insWgenbyen nminute letters are reproduced extrenely
finely and fé’@f"ﬁf‘%‘yl' rwthm% f‘i"m“% RRAFAH Sy adé’feB‘F"r?ﬁ‘tt‘?gbﬁ'?h'c P‘f‘ﬁ‘%r“?‘lﬂ) tligigahimap

o e 0 Vm%i?%fm? PR uffvaa?’"'d“
| mges e € rlhe 68 é& o%leﬁm rgj ar; E&Ff e C g ndin .
field of E&QIHE flo w 5% ﬁﬁa Sdi .t¥|l Lrﬁi EQL dhfiot'b w

(or reprodify l'etséfutfoﬁ‘ g wsé ’ SN 5[9&91 HaPhol k) S
L0 1 ar ge- ot ta B b S o e b P DA e S bra s
| at ent ipegRerduy therslteRdl B oeéa,pmmw IwkHoMEshBFBHERS havibh 298w 3BERN bAY &Tb&¥E gradational
appar at Us erarEelelisies thin-line i mges having a 10 w dth of 100 m croneter
(mcrons) or iwekdeto dolve thenatidve-difBorie [PFabRME] 1érk inkye hedn GEHE bidbdskls Wath lrespéutl td he
cl ear ness mbgretidwonersTages is still insufficient. Particularly, in recent

i mage form n@roappapal US. Bateht Nus 4259900 rdisplst @ gunpinl | devgbaping treethod Sising aCdegéléral

i mage sizgnedniajninghi® -+ $0swil Ba ot magnsiertonep ipartickeschavisg b paritle sty ob2Qya Bh edrong. lofthis
dots with metbohstsaiteble Janbeprttictal size isnavestigated il ardy toltekioklettinally change Hrie givgneagin toner,
portions ofo aply tw tonerrantcaisledye testgm essnifombthiniieney jamey. ehdnigienhapee the eghdnonmental
However , i plakility ¢f thedmagecdepiifis prd thhdevelenes are not faithfully covered with
toner parti cliarenesqd-aidiper Fatept Apgliation) My 213511 ?Q]d‘@sq%@mqev%opast@ethog Hehpgin the
arises &p F‘S‘Eﬂeé’f‘ﬁe{aﬂ%ttm% I aﬁ%ﬂ’? offeifuak magnelis aoment qnd ogatugation, magnef gent of a
corres pondf“ﬁﬁé °f“ﬁé“"ﬁ f' t‘?“a‘t 'F 'E?fe"{e‘i’]{%“t?) I"’é?ﬁ?’ %ﬁ@ﬁ"&?ﬁ' mger ackian Pfea

portion in®¢ c'?' ef
resol uti Or]relsc) uﬂgg&e Hraé:al:)s tnc a};? %f g C2 dﬁlanrt su icien lln;gm;%ﬁ f%@glgﬁ her
enhance Ehﬁn Mig=Te[=M g Fe’ repr o ecorres poorer Wt '}Sgct
~to the Iat efﬁsel:a{@eg‘%hec‘% m%hﬁerJ“ .‘ie%c 49$e$ of 25% \é@i ﬁ.%Blé EA“H éntt RhiSatib No.
occur an i BRgs+gH i Riksmed R Yecorai b s bodt- IFE% (u@ #Hd&¥ in a
gradat i onalyndrdliréxpdcaive Sdrd ©f tohd? FRHIEIBS aloOnob Hhe¥iokn %ep’% 5po8dd o8 %o @F—&WH;TB
there havemgRed BB SReRPELE Bloenidhdidd 16 @R AMEr (HOsHBGREEA), |£ 1 aficBit toFefain minute
émaal € ,40 UreSolutiol b Yoprbificibiflty 298ndd ARls Bh& GhOSRinber-4voRde 1rticIe 6eé 612 -NQ midénd @kl a
u3| ng a deymiliapsdualthagnatio Riomertion@1 10 emu/pQt sahnot SohvefthaabavRehantonb® probler #hén BbES
havi ng a paranioadnarysievatopidd sydtdm. 35 microns. In this nethod, a suitable toner
particl e si zeapapeserivig<iperyBited Applicaiog Blo. 610l pd2oateemhdingCia | Husopeshn daig@pbripatent
magnet i ¢ t Appdication No.cg3pd1y defines the skape @nd wagnetid penegy bba megnetiamataiiad fr taned) Mien
t oner | a§ esuch apmripuiverizablh érasemaghelitecaggiomerataeeft 1al 10gvierbis| i§ tsed i a tohas, dispergien failure
densi ty angf thhwagnetie|sdigle to OQ%HJﬁhﬁs*e"G[a?r@Fleéﬂ@erP@t%vﬂe fogAsH ireage Aeslity eterioration
21135/ 1981indis&cl ose a devel opi ng net hod wherein the 30 nunber-average

. nmol ecul ar wei ght, residual magnetic nonent and saturation magnetic nonment
of a na gemmw A d, and the toner is transferred onto a

recordi me nder the actjon of a signal use lie roma special

el ectrode g 58@8‘% <L BteP L AL B e BTGP LR P R sy el e e

consi der at P8 Sher Rt @EA?E'V &Y J d% ”&Jy g 0%

I g n nis e a ] lignt thin-line

" epr oduc big; ycmgrg %’.ﬁ e SO 'g st g s

4,299, 9Q9 1S Afghner ' étCo'r it pres@d? Sr'i &1 bRovibidl b Eﬁet. ner‘ Wﬂﬁ%\é e dninge in

de5| red. B &chéshﬁe@%aﬁa%ﬂeme magneti c toner of Japanese Lai d- Qpen

Pat ent Appl i GafultRn obiBet of the present invention is to provide a magnetic toner which shows little change in
performances even when environmental conditions change.

3



i

v 7

21135/1981 is transferred to a recording menber as tower-1like toner
aggl onerates (i.e., those in a s%g wQﬁggln respective ears of toner
particles are not |inear form se |sposed on a toner-carrying
menber such as sl eeve but are entangled to formtoner (or spire)-like

ears), it phSurfbd cfbieﬁl”df line! fResB libAtiofTls ! bidviddan Jx@él@l#tldﬂ;y' ifd1a ﬁ@%éﬁ&ﬁ%ﬁ%@én‘ ity.
Fur t her, gde§ihct irhgal fhagh §iig MBS an@iGigatigs. particl e size o - 10 mcrons
and a smal h firfisd di}éafof 8 Prebrit TvEHRGES fio .%v.dé almagnetic@Rdr Bhichlié cdpabld S préviding@ t he
above Exigh iRBRMUeRsP BY G4Ngd¥iall bsningtith Bgteddr di nary devel opi ng system

ggn @se Laisal 1fuen odfat ofithe phpgeht invahtiod 5 tHiproviBdH AagnbitBidnet @HICH i€ SEpanie o igrmding

peana fofdr imdgp excelibat ie Rdsoldtpp) graiationsl rhdxeterisiid dad thirdiaé repedudibiiiey evivayten ased

magnet i Cin pn ipjage foxmingf apparafegusing iadligna@ ingage aipndd.or t oner. When 45 such
non- pul ver Accatsing th aieg preseaty imedniignetherg G¢ eromidert @ snaghetié toner Gommirising @ birider wsied i n
a toner , maginetigepowdlesiand B I- 1P evt- 3 (Hebrd omarepinetompenenty of 4 iatsimoloeular sweiglitrpolypikyidne,
t oner 19 aihe bipdes sosin [remerisipg ed'nwawwm% haviep $ ieefevt. Jeial 4 izéahwﬂerﬁm gHExnsslblpin
use. SUMMARZITtC Toger hayipaNe IMel| ilex Ah Ogbioet? 9/t mimd13§ 19t kg Iepdnihpgesiqual o
provi de BeSILFRIOR ioc afh e rvolimp-aterage adge \?@%I dt‘fié“%ﬁﬁﬂi‘é""n@?ﬂ’ isgsbirg rf%lﬂ' XY,
Anot her BBéct of the present invention is to provide a nmagnetic toner

whi ch h xcel l.en in-line reproducibility and gradati onal
char att a:ﬁ a‘ﬁ@ 66$s%@g‘gabl e of provi ding a high inage density. 55 A

furth til g
Wbt chegh‘%wf,hs es& Pas.%&a‘?ﬁn {?JA &?A;\E uﬁd %n thé’r}{é g?eu ngf L)Igci}elt @Qeel

5\
further Oblrﬁ‘e% JP bJQ&t@%‘al{&ues ana/ brdtddBs bﬁhé fre X\}eﬁfﬁm QBRG] thére bispafeht
whi ch s hoies aldoﬁé. eet.&hétn@@fonaw eJe & ORI 1% 9% &&%dvu%@,ea.ﬁ% bOREBRL eﬁxf invention
é,udltlolg@nqr@njg&t.onammtheaec inBdL A further object of the present

I nvention is to provide an excellent y I nsul ati ng magnetic toner which
does not BRIBPPESCHIFMOEOHTBE DRYWINGSt r ansfer and fixing steps. A further

obj ect of the present 1nvention is to provide a magnetic toner which is
capabkse ofFigareol Isci sthjengatit isgriorianvigyeshdeing ah ymimdimesi ofgheadessieyirly deeices torwgich dhe

t her eof . Snagnetic fangrtactordirfglio thheres@bjnmtiondsf applreblgr esent i nvention is to

provi de a Figagnis T sthemetic sehiiondl view shaywed b aledée foo mersuingachegn @mointagad in the
excel | ent presontéwesttier; psh, gradational characteristic, and thin-line

repr oduci Bigufet § it Regranhhehewing delationshign, bﬁwagethﬁdfoWﬁ@veaqspanaa@'esswasaNH egjdual
digital i fmagestisgipnyith reAEQ?de‘?‘ﬁg‘aﬂ'E?t'ﬁ H’@efEJPB‘é"é‘Pﬂ inj Exgraples &Y Gameaative OEPRIGE ded
a magnet | tHPRANSEBAIY - si ng a binder resin, magnetic powder and 0.1 - 10

the ot BB AR "), L ST
tetr ahay dro Qm{ c-:lf-l_q: Qa% J onq ov h e n%@ Ik&'oung nv? r ha eafgunIth degg‘ rgc in I
ikl ke ?%g b4 f it %&g y

0.2 tO 1gen Iutl r th ty ) ﬁéﬂc

and the y@ eHHé%s %Vﬁﬁﬁ&’eofg ‘?or ePE%erI !n%‘mﬂé?%@éh

fol 'owin AwhethbCink etmgrfe? bg}mﬁe%rcﬁ 0de8 Bh SeEdMeVe Ean'iErA bed Imear
magnet i Zakd, errbn(tﬁéruégm or 8RR lof B e laRd RS reTHBSINS o GlobidRlatb 4hb mbg A@%@

[ 8L+ ] 4ANglo Gonbre PEBGENY, SwoahaV fdRE thal £ 6RERC ReMiibishib Befbdreind paracns Sizel ﬁndmegauans
These anglagabtization @D h &hbSprovidea bobdassulls) dndbdl YandbROtde 6 mdghétic Patiae plesdntd/mitikd ON
Wi | | becwonse paficies Bppaided by 2Cspedifigtiindar REiNSBaS&r i su2h kodwiddhe wWeOhave védatipd the
descri pt presantadvesitbe pref erred enbodi nents of the present invention taken in
conj unct i ofhenmapneti) donaic earnnding \to igg priesent ingestionBRYvinG tHaEStoMe-MéntiohédBatirbi= can
DRAW MCSait@ully repFadyesr ihin lingssina lgtert dmnegei formee ot iaqrhalbsensityes memdved, aofd @rexestitnbdhi ment
of the deredusiiinmej dgkiplepleimagesyivric s hw@nmgrﬁaﬂicﬁgit@l dineges. by itragovides inkeges
present seRllerin gedaien aag rspletiop Pharaceliges:e 2 is a schematic sectional view
showi ng a dB& Fe2eensfgr thﬁéa%‘@rmeﬂtg ehaﬁf ] %ﬁ%ﬁ’?gfﬁ%ﬁnﬁfw fthgepresent invention is not

necessarily clear but may assumably be consi ered as follows.

50 In order to investigate the above-mentioned problems in the prior art, we have analyzed the relationship
between a decrease in image density or disturbance in image quality, and the above-mentioned blotched
irregular coating on a developing sleeve. The "bloiched irregular coating” used herein rofers to a
phenomenon such that coating irregularities of toner particles in the form of spots or ripples occur on a
developing sleeve, and white dropping or dropout in the blotch shape occurs in a solid black image, or an

s5 image in the blotch shape appears as such in a solid white image.

As a result of observation of such bloiched irregular coating, it has been found that particles are
attached to the sleeve surface due to various causes, and therefore triboelectrification with the sleeve
becomes insuificient, whereby toner particles provided with insufficient charges form disturbed and bulky
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present invention; and Figure 3 is a graph show ng rel ati onshi ps between
the vol une-average particle size magneti zation with
respect to the magnetic toners ob@pﬂﬁéﬁaiﬁgﬁxaml es and Conparative
Exanpl es descri bed hereinafter. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 35

As a resubls df e labshy-nleamAsh eneckte@@reamvs‘oa%nbe&ns%dmbsacmémmd artitRs ARl ound
that def 'c@rhﬁ’l%@)éhéggbdlt%gﬁarﬂﬁﬁ%%ﬁﬁdﬁed {00 61868 ukder @2, actMQdt elebiioBta kd &faction, such
r epr oduciphénombibn & mére LG obdur W Qlarged Aol Srlchigedeb impérR td 86 tohdt particles in
unevenne et 10 edhdndd/ Bk irdge idoRsItYTERGMICHIANG, dubi Piiendr@snbfed ntufe HableGtl @tcuc ikl coptintddis
Ther s swedhumsdr axtddeig liopiemgersilireeView atmidityaeditions foMacibrigeperioh s ebmparddowithr in - -
parti cl esrdhayposestivonse he sl eeve can form described |inear ears, or on the
| engt h or sFhegeatieéhmehiepagigles affeghebatingwwifarmaityadf itientonen andhsusesptiiityrttrseoh to develor
magnet i ¢ menbibe bloishedofregtidr coating Is on emxtrenteagase. and drmay, bangonsideres thmdpcrepetina
speci f i c image auplishamd $ deseqapeiarimegecdepsily trectius 18 jthecsamabaysasivilia dhe apR foipi on
of a t@ndieragst ﬁ\FP'ﬂ%'@ak‘ﬂJ@t‘F“F Distyrhed earg Aoy loageary eagnes failhiully dleyplop e image, and
particl e Wsreeacercibe Prptysign of Hioss o853, from d'l‘ee?‘ei"‘s'mﬁqeomdd%’l?’ Bg;%f’“g;ﬁ)@‘(‘fq‘% tuchiofder
resin. B&eWEt dayelen, e ge\ipaagiiforplx g derselycand pipyide ﬁé’gﬂ‘ SRYig f Y&k FURI9 The
magnet i ¢ PPY é‘re 38' %P °h ﬂf‘a% Be’sb' 'E%’ g ah'@"é aP He"ﬁ'

above- ment | 8t§°' it rce

=m ? f
Carenth e ??’%“‘ i "°Egiot;%m:@?g'z “eﬁ“@.l‘éﬁ gi;ﬁ“””ﬁe ey S i

repr oductt eocrﬂalr so mages,

wher eby I fes sﬂmg%ﬁ . é,?é ot th% rae@roa ALLA0 B e %%ébtnbtﬁntoner of the

characterpe,ggmg;,sentl € adof @dggn or the above-nentioned effects of the nagnetic

toner gf i heotdMirg S8 THi +envewqe%mb&em§peruao@@a.aﬁ iid MpphdcCarto Beylintedl assvs!¥edt! Y
Besconsi dampes sl fnad ﬂnlﬁ\lﬁer f8h throughl the REERR oftOmaghMR Tlaig 8l fd eyed from the gap
above- ment tiedigide Pétddh @Esidetc 3 B thd bigde A The slobe D aohEains RAkHZAEgNétBEas a magnetic
r el at i ongibiigeretingeaéans indRe hadsBersdl. Ih B@S@Iopiad Sint Whers thdi siebyer Dia ABEosbdopphsilg ©
qual i ty, taadchhblogsnsifive deurmaintanpnisnd, l8lgotas heghnic rphetgeshductor tagéri ang canyisy thereert api ng
sl eevezs Thgativel) diaghae thtent image) |tz fixed atagney s exartech iagneticrfierdein dresneighbahgot ehtheenon
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longer than the width of a thin-line latent image to be developed. As a result, the toner particles protrude
from the latent image and are scaftered to deteriorate the image quality. Further, the ear of the toner
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adhering, accunulating and agglonmerating on the sleeve surface due to the
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65 Further, these vinyl polymers can be used as a mixture with another binder resin for a toner.
The binder resin used in the present invention may preferably be one capable of providing a molecular
weight distribution such that there is at least one peak in the molecular weight range of 2,000- 10,000. It is
preferred that the component having a molecular weight in the range of 2,000 - 10,000 is contained in the
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The above-nentioned vinyl polyners can be used as a m xture of two or nore
species, as desired. 55 FurtheFE o%ﬁ%gsy nyI pol ynmers can be used as a
m xture with another binder resth % oner. The binder resin used in the
present invention nmay preferably be one capable of providing a nolecul ar

vei ght  di gldiphl ol BB Rk lcohirbr hdyahdiudb Snigibsine @A its MBicRRdA orddlcts Modinealbyaul ar
vei ght &aNe&d Hetal st0 Qoatehithind BRmoridm isdits P5ueh &8 Rdiltybbiayi-ainfenicegaeri-4-ieped Nng a
ol ecul @ésudRic@Bitl shif) addterdbaingfimeHium’teldiGoroborkid; BibiGanotin sxiiad, auched dibutyitraxide, EP 0
331 015¢iglyithi sxidie) aridedidyBiofeRyliiNoxrIaDaHdL did@fandtin- batdesyvbuch %s (dibotytin ppeeediadiyiin 10 -
50 Ws. Bératd)ascdicys-hdtiin Sarkia Dfheseqfositileehdyganchetroliere giaym be tiged singhhorag genixtureiel e nay
bé‘~pr oviwdad nord epeeies.cATnQ Shese,om nigiosiaditypes canpoid] e ra quaterrfammqrwysaﬁtrmav

pul ver i gasiisulbriytpyeferablit keneed.pr oduct i on. The nelt i ndex of the magnetic toner

of the pr @semithsi typeoftrositiverchirag eostralley. there maw be 43pgd drhemeRolymel of agnaRpMe having

cont ent an amino-groupireptksents ysthavforma ef or, and nay preferably be 0.2 - 12
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and there is liable to occur a phen fenon such that toner particl es having
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toner particles are scattered die t pressur romthe fixing roller,
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12 g/ 10 mn., image deformati on due to fi % I s consi derable, and the
resolution and thin-line reproducibility unde®irably deteriorate. Further,
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provi des aanbng tieradode-nsdntidned eificarpagdees, thosgiaviogs spEcis enlaceoared dsomeasired bypthet i cl e
sur f ac e BERn@thbdvith miogén abdrptioh of 3Dhe?/gad owe: pedtictladyrf®d 40fintio: Provides aepd restltecul ar
wei ght i s imtte presedthiventamghe siica2in@ 0@vder @@y, DErably toe jugedsin agiafping af 9-0% v8 Wht ai n
t he abo\ertseinbre Eteferablyfo.1t +Hiewtprekts: avith sesragkto d fhwiepprts pighdyaaggelicdoner-wt . 9% t he

ef f ec® i s lmcisetwhpre thel magnefis tonef of dhelsyesenidnversian isrised a8 4 Resifively @Ha??b'fcs"wem %

t he mi xitengr. it ireprefered ip wupe Bosiiyalitiearapabl e islicaoppueerptherthan npoativplycchaiapableding 4y c e
free polsyiea payremis, ordeda psyenbife phratiRn Rfdrecieter ST gl the gonfaginaf '°<§'bq“ g Fo¥Rcur .
Speci i eutgey 'Bée"‘ﬂ? the ﬁ"éb' bl g " g‘Ft e nmagnet

pr ﬁs lesgt i rl| )é rwéf beﬁg%%\gm&ﬁgf o|| cr\zéme |oned sC||ca sw er an;[eg
gng| ygi% ss:cénaxém an %co qu:] snl n}%, o%ges

copol ynegy, °Jf? it X %%'%Qbﬁ’éﬁw R Ayt e@éﬁgopf@ﬁgrcm’m

propy! ene- 'h’l fl)ﬁé?r é ftroge@nr& nPih 4944~ dhGin QR i HR Yo XtBAL of MR8 fine powder

heat - Lr %?a% aQﬂ&ﬂHGﬁ Fravi at LEESHe BRWHEBESal sttdfulet Cul arly, there may preferably
be used pol yet hyl ene, pol ypropyl ene, copol yners conpri sing propyl ene and

et hyl ene, butene, etc., and heat-treated products of these polyners (i.
products wherein the mol ecul ar chai ns have been cl oven by heat-treati ng).
40 The tetrahydrofuran (THF)-insoluble in the present invention
represents a weight ratio of the polyger
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conmponents (substantially crosslinked polyner) whi ch have becone insol ubl e
in THF solvent in the resin conpogbhHﬁq H@Bﬁhe toner. The nagnetic toner
according to the presert “i nvention contalns a magnetic material which al so
functions as a colorant in sonme cases. 45 The magnetic material to be
contained in the magnetic toner of the present invention may include iron
oxi des such as magnetite, [errRyion oxide, ferRjte or excess iron
conponent -type ferrite; metal lsuch as iron, copalt, nickel or alloys of
these netals with metals such-SHs-Gt umi num c tO-copper, |ead, magnesi um
tiny zisnc, anti nony, beryllludl bi snuth, cadm um cal cium nanganese,
‘seéfenium titanium tungsten, Ranadiand /%md m*2ures thereof. 50 These
ferromagnetic materials may héve aver age partl le size of 0.1 to 1 mcrons,
preferably about 0.1 to 0.5 nl ron. The amount®%ontained in the toner may
be about 40 to 200 parts by t based on 100 parts by wei ght of the
resin &nponent, particul arly3 pr erably 50 to 150 parts by wei ght based on
100 parts by meight of the resin conponent while this content should be

determ ne eI atl ons| en  t | % D%l izt i on
and part '? r;pf;% 0 en dé005§ %‘ dter\lM?es alké{:gf (E)r i % ﬁﬁf@ fafkyl, ent

i nvent |150na ,_the Fnavﬁ& %ﬁ POr Adve

the tonerg E fﬂop airi M |I| e toner
particl es’ GbdVéme a dt éulﬁ: o onB)ﬁa}’%l’éfHﬂab‘yhﬁ'e Géb@rlgean%ﬁtoéﬂﬁ[ 501wt %S more

possi bl e &s&awh 80 ADbateFGIThS Wdight BencCdiRs 8 Rwawint corresponding to a
devel opi ng S'Nesﬁlﬁé'eeﬁ-@on%mldssﬂﬂ\e céupling &gantlliséBh thblpredBht iventiohl RRerdlly hbd1& skttifege
cont r okg el pra&tited B¢ ihb owiny foRI Ne and its nodification products nodified by
anfatty aC| d netal salt, quaternary amonium salts, such as

tri butyl brpsw,- ammoni um 1 hydr oxy- 4- naph- t hosul fon| c acid salt, and
tetrabutyl ammoni um tetrafl uoroborate; diorganotin oxides, such as

di but yl t i whegsiri Bés, andikoxat gréupi on a bipgbe atoan iscincygahio ey having aURﬂsﬁQ!'e aging group or
di-or gamot nitrogbmaternicand msand h arpsposifivgintsgersiohl bdpalishiing We elationskip pf 8 + bgrfat e, and
di cycl o- hex{rampisiobihesilene cpuelisg ageplinqiudg'e char ge control l ers may be used

si ngl y oranejeopeppyirimetheyysigie.t wo or nore species. Anong these, a

ni gr osi nea’l?' é’%"ﬁ'ﬂ‘ﬁ%ﬂ'ﬁ"e@r a quaternary anmonium salt nmay particularly
prefer abI V'ﬂ@%”"ﬂ? ’H@iyﬁ 'P type of positive charge controller, there
may bea‘hs J 52 a nononer havi ng an am no group repr esents by
the formif pyfﬂ‘ it E’ﬁo )l,I:Inebe wherein [err] represents Hor [err]; and

[err] and? %}%m lI'O ’&“ a 5)3&[;661 substituted or unsubstituted al kyI group
al

(pref erab yrmer of the nononmer having an am ne group

wi th agp thy, Iliifhé gnoner such as styrene, acrylates, and

met hacrylaﬂ; ando d;gﬁﬁ,gr{op@ﬂo,@gg}{@ In this case, the positive charge
contr ol | efim ﬁ@ﬁe,@mema,%daga of (a part or the entirety of) a binder. 26

On t he ot KRkhHFEG--FopyiBédyiamPeh@r ge control l er can be used in the present
I nvent i ongimekegRlyRsprbfyegmigy i ncl ude an organic nmetal conplex or a

at @o C piaer$@mplbdét theompduhd catalning atnlveged-comainimy lefeescadiit yingdacludeed al um num
acet yl - actimethedysilyl-y-propylp{petidineacet yl acet onat e, an acet one-netal conpl ex, and
a 3, 5-di - tieethoxsiy-pprogdinsmdiolingl and aci d-met al conpl ex. There may nore
pr ef er abl yimehoxysitybh-promipiderclet one conpl exes, or salicylic acid-t pe met al
salts or corfpe ehauementigeadgnittogensesntaiging sitage poupling jagent fV}Q\é PretorB W@ké@e in 48 PRYNY e
of 30 “hropidal RWt-%.arorejprefprebly 5 5 8wk vor baseiondbe el pfv s"!ﬁ?f"?aw i ic acid-type
netal sal ts Tha i)ﬁeatep@a%'ty?'v ghareghtiepilics p %@sha%%r eﬁﬁ‘ﬁ Wf'ﬁleadE%ds'é ?m?"ﬁ'tféPﬂhr
addi ti on, ge ‘Ef?ff“?"b ebe yog ft°0 1

. tlve o r 23/ sm W'H w1t %g
. 20 wt. 8 plf:e§ld mo e o a |t|on tTn pl edr(zihca pow er |n an a ouni 0.17-3 wil parts Wlth respe t% 183 a

bi nder sr e . parts of the positively chargeable magnetic toner should preferably be in the form of being attached to
the surface of the toner particles. The above-mentioned untreated silica fine powder may be used in the
same amount as mentioned above.
The silica fine powder used in the present invention may be treated as desired with another silane
coupling agent or with an organic silicon compound for the purpose of enhancing hydrophobicity. The silica
65 powder may be treated with such agents in a known manner so that they react with or are physically
adsorbed by the silica powder. Examples of such treating agents include hexamethyldisilazane, trimethyl-
silane, trimethylchlorosilane, trimethylethoxysilane, dimethyldichlorosilane, methyltrichlorosilane, allyl-
dimethylchlorosilane,  allylphenyldichlorosilane,  benzyldimethylcholrosilane, bromomethyldimethylch-
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It is preferred that silica fine powder is added to the magnetic toner of
the present invention. The 35 rezﬁ, Jo& té]ll s may be considered that the
silica fine powder has -an ef fect. %\pprgprl ately | eaki ng charges. Wen
such silica fine powder is used, |t Is possible to retain a suitabl e anount

of char gRmsiRNS N-dhibARhyIBKAIGSEoY ﬁJcﬁlWoét@miBﬁb%Edéﬁ@ -chBMmMBHPifbthylchioRddittng, | 1AGHS |

and t o pgaavsigMmersptay GatH 8 trimdthgIBIRInefcabta) @lorgalddyl Sclyiaes) Virylanel@latkidxysiais, be

t hose pr aisemaéihdxsiiansg RinfehgidichioihonysiRAE Sdiphaiyillisthotysivsné, HakayBisiokine, $,8diviag- f i ne
powder ptebshiiaitistidxar@y §,B-dipheylebirymqliyisdc@ns, sndpdimétsyipolsilokdne \neviny Dfo 12heiloxans

anti = fa | oiita gerohaigcale taed Ectaining @adh o4O hytiiexgitgréup tbgndell &r 3 af the &ning) ubitseThese may
above- mebd used eldnegir b$ & enixjuce/d &voor motedewpduads: Nng a specific surface area as
measur ed byrhe shevesmantianed rgetingvagent mayt prefeyehly ecused iptan emount of 30 4021 G kasechamrths
parti cul weighy obipe silica §ae pawder} Heyevesy the/shgee teatiigadent esy e used o thatdhgyfinalgeasuct of

i nvent i ofhe tregted siica finepoyder ghows pepdive ehat@esRiiiyt er abl Y be used in an amount of
0.01 708 yfin th aﬂ“’(sgnt 'Wﬁfff'e"»p*r I8 foesfexrsgl o gAdyfine PBW%( of B Apqrige-capfainipg rP@'g ¥cuch 68 100

. tgohg?tra l}q@e iny l fluor , or tetr
e T
Is prefe
n]g%gﬂ]',g/ e é‘i %«% % S{he sHi Pn%"\é%w i a'né‘ tha' ‘EEJe ,ﬁe%t.o%c?\i@o% éo'ﬂémﬁ f '0”
rhined, J\
e

to
retain t %F WA 6f'?he t6 h¥ton Fpaﬂirc ﬁ‘srstéb zéhjén@'f& é} ; Hﬁé"aﬁé(ched
char geabliga$d prbdeftied B sBIR) ﬁ‘d fronk h‘n@ 1GHBONERTCIIED laP N6 Gricet thbrodh GRQUHF Abrididh @hd1ed

50 t hr ougéevb h@ntthiNatioh iVBlovdhicdCRoRD dB&ehsiRE dnti B RLINY Ll cRar§dabilily QS f@ihbr AV NY
an or g@nb,ﬁ.a&g@ups cont al ni ng at |l east one nit rogen atomin its side chai n,

a ek t r 0gen-AR QBdisvb Mal Bo Hinled REhE AkghsiidtGneR gERd prostint iR@htion @b désites Mord spedifitally,
present hdw edidrand) nowndyss bri pigheyits Gibit Ibg @sdal genérallyiic an' amidaand 0Bne20Wa\panigped 100 °
posi ti vewt parls@ed biader tesinCAnathgreoptidniiladdithve eay the tadded tothe poevEe ithatiae tonarwilldxaibit
measur edfubler tbhitsr Ipbrdormatés. Pptidnadaddiilee @ bé ugedrieciue,| fohaxamplg, lebricantsr @gieias aibom i n
| t s sizelestednaie; rrbiasivels sughsascteiivm phide and silicanesatbidesf flowallilibcimpfovere sysh\ed gpollolsd silipay be
si | i coamd aiminumepxidesgntixeaking agent; errpendugiiviboimioartingraents such ag qathor bipek angtin oxideP O
331 015 B1 Inibe piseantinyeniicsy th? alpalpie velee q'iyehmfeﬁmoufaIQ@(HCICQ?)WSCWG%P#@@WF mpwerr]
denot es a'P'RS?P'é Re3pi2 %W merA @referablyrd - 13 ml/cd pprficulsdly prefgmhiy P 40 AP ogen,

al ky |%org . eitﬁ;bk ':tcﬁqrjdl? L g;?gfgq"ags&;jggg? g;g e @B"htth&l Lila flc:erfeit*@sggéwgm "ﬁ?é
The abov |
or gani c zb :fi Ol é‘“\r;ged n r ﬁ' @ﬁ'g ‘g ® P ogen

within a 9‘ 'lf? éJ{rr% grréaﬁ | canflﬂ§ é’iﬁ%?y CCossl ive
silic one 9 conducte g su ner he toner particles are ach mlrror
%:'E% Muc %'o %§ % ﬁnerq (? jtlv »iﬁereb The

pr ef er?blnym C'UI.'S
ni t rOgeNpg rt@:ll!r@nﬁncﬁp oY ehﬂgnn%? p rjatuFe dl%&rs ldlllyn S tr&é"
general | ym, u@neﬁ&écl‘é%e’é rtc?prg\ﬂie arvgﬂrlﬁvslﬁ\%eetﬂen ndr Q4 &1&bpliRg, Mnbrparticies I ]
wher ei N Raving & Podk! deRoidping " ekRcteHstic rdtln08RNto QIQ&tlveY dbvRloprer®, dibRdby 157AL a
havi ng abiecke@ssSih intige deHdiy ¥hd @laBieibralibn i imagBlqbdli§gen atonm and mand n are

POS¥t e | Mhe@gREmuOtondr for deveBbie blydtogaticNadee |addokdMgSithe preseft ihveition May be
Exanpl esproductédby siflicanty enixing| rhaggetia gender iwitt lawtgl oranenAdpT hpnnoplasticedsinosugls ed ane,
am nopr othydst enureérhteck eeihtzfoes, adtl optivdaly, amigneptradyd és ¢colveint) @)chmBgd cntglier3Btc., by

di et hyl| ampans pf @ mijxet suchres & bailmil.| edgrghendnqtiing eyd neddingheopixtuter tiyi hobkrieadingsndaph e,

di but yl astichep hetpglletsr kneedeh andyexiriidente. dispers rLdissblvnthe oiomeswt dyei inghehosited irdsinne,

di oct y¥ apolingpandpsrishing rieer mixiges jahdiAbjecty e ipewdpl areryed iy Bregised Flassifispinny i foame,

magnetic toner according to the present invention.

In the present invention inclusive of Examples and Comparative Examples appearing hereinafter, the
amount of charges of magnetic toner particles disposed on a cylindrical slesve is measured by using a
measurement device as shown in Figure 2 in the following manner.

60 A magnetic toner to be measured is charged in a measurement device whersin prescribed conditions
are set as described hereinafter, and a cylindrical sleeve 12 is rotated at a peripheral speed of 150 mm/sec
under conditions of 23 °C and 60 %RH to form a toner layer 13 on the sleeve 12. Thus, at prescribed time
intervals, the charge amount per unit area of the toner layer 13 formed on the sieeve 12 is measured by
using so-called "aspiration-type Faraday cylinder method".

55 In the aspiration-type Faraday cylinder method, an outer cylinder of the Faraday cylinder is pressed to
the sleeve 12 to aspirate toner particles disposed on a prescribed area of the sleeve and to collect in the
filter of an inner cylinder. From the resultant increase in the filter weight, there may be calculated the weight
of the toner layer disposed on a unit area of the sleeve. Simultaneously with such measurement, a charge
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dlbutylan1nopropylnDnonethoxyS|Iane di met hyl am nophenyl tri et hoxysi | ane,
trimet hoxysilyl--y-propyl phenyl am

trimethoxysilyl-y- propylbenzylan1'ggoggngU?lher exanpl es of the conpound
contai ning a nitrogen-containing heterocyclic ring include:

tri met hoX yabinY lparyanR! 4AY /B! (ROEHS bNRe stbbve MRdy i@ d6RkrhiMdd™ By RERRMG RY iRk | afBunt and
tri met hox Ysdulilatedl tnRRIREY LyFhdbR KRR clddh@stai2ally BnibBdit HomnRslextbhibl 0gen- cont ai ni ng
si | ane coupl HdiginbeBRNiherBBYe BésBRRE AMBadirddRniEMEBiidNS f6HNthd ABYVEnertionddl chirge aliduntt .

% nore prhwhskadehlydebice wihQefience® Filas2d on t he wei ght of the silica fine
powder . s The Rdtaningt t cFrigu@d2, piges inbdsurednynt clzadeg @Bt BasShiekn asseptlvd] eimilasip G Sledibping

ef fect wheppasiigecbnipriseala tenehopper 06, dlcylribirical Seont 12 disposesi thanain, mud & mpgneficchiaib 1y
may be usdi$pdsad appositataithe sledve 02.1n opefatign, the sglintrical steew@ds fotated yo the arrowrkeditedion t o
t he posi t iatelconstohtapagjehersl epagd §98 tning'sechbie meang of acliving molal (nptvahow.oand eratbnar 16y
wi t h excelcprigineddn i tonar yhoppas 19 ispenpliedr eniegthensindrish! glese ¢ dhmough [he mediym efjthe

si | i ca Yourpenetic Rlagmialadeimia thip layery13.of fis\jpner, g@ﬁ the cwqerﬁmowp%@?aswed inGle ahgve- it .
parts of tmeatiogedsmanneiawith t gffime- Wdigniets te gahcleamesg| @ hemepnihe plede Heﬂrg
the form &P 98YH1F i E’cﬂtf%‘ﬂ 2? ‘P'H%s ¥"L}'P fea?,%“afhetsrﬁ@epbﬁ%w &P'Iﬂebﬁe%‘e diyfece

above- nentff%@?is'g?’( 45\'313 ?’ﬁé‘c%t unt
as ment I Oﬁg niegsz har edhlenn:me ;N &hi |s SO s t dlsta fom ee1r2s
may be r%ﬁéﬂf saf dgfmvaat ﬂﬁ@er g,shha%w 9 o gpera 9%@ @“ﬁs@%

organi c si ose 0 enhanC|ng hydrop

silica 55 pﬂ%@ﬁnd%b’sl&‘% é%@rka%{é a"\ﬁxEJi‘m% D12GEREs Hhé}elﬁ‘ ﬁ@%néﬁ@%&@%% Lhat
they reactsyddoihibt QboufB® & a%bé;% gﬁé&n 936 86 @strdand.d HEEH - mﬁ% 1§S
of, suchy,t rsRB)ds 18 pB&HRA twherb e n‘rbéﬁ'etlb %Pé@JTﬁtl Wissbssd SpBEROR: tnd 414e0E ) Wt rosid

t Aret hy | Gloking BifschoAN&row(E) btRS SRevE't 31 THe Sagdnaiteole®: ITBLRY bsihavb bRingiks drab 1000
met hyl t ri @) bisi0ss0 IGaaut 550 ey lespedivelt hyl chl or osi | ane,

al I yl pheny| dinelsleeveot2 Hag aaljametae 6i20] nthh AR Evyrlpades Istaid®sd AsvE (SUS 304). The surface of the
br ononet hysleshem2tHay besn-sul§jected te blasting treatrhdht By Bskily dlekS b&dtls kamppising 80 &, by number or
a- chl oraemivp ¢f régulal-shamesgldsa head ppiticles| withlal diareer biyE3t- 162 olidrans egppliegiriem a blast nozzle,
chl or onet Isy tat itvezstay luedvbrmessomanising plural sphericgldracas¢ongavities wepinaonemitydianster (R)

t ri met hyl 4§ abplingsr c8omigrens, tap jupevgenesssbiicly I(P)de pgdut$iemicrons, and a surface roughness (d) is
vi nyl di metehget & cierensy el niteieP 204 Arsieesoeghnrss g thasieevediuriase fis/detfimmisechipessuriaae,
di phenyl dlt@tﬂfﬁmr“@aﬁé meﬁ@ﬁémcrgﬂumwg irqughngpratestey ('Bidohyxmﬁ%}‘fi Kenkyusho KK.).

t et r ane¥hyl dr‘%‘?ef‘@%ﬁb‘“e _1?'939'1!1|"Hﬂ'§'ﬁ'§flt't‘%fhf"d'ﬁ%ﬁ?§ﬂdl€ﬁ'b§i‘¥1 BRa AR meawffd in the f°“°‘”'“9

di met hyl pd1)Ra-| h
Contai 1l g ZALHORAPR e n@ﬁ'"ggti“a it Ogan%' ag&gt“t%é&l PR °qa§wd°fa
These ray S8 ooy ca e i e g

B
anl age rovd a cppy imagde amng a
above- npntgl o % é i g{ ie&;rﬁ S uﬁ% n.f
40 wt. Y Qgrﬁ ls rn¥ eby jr 5\ r 'Co. Qve
reating daay Eﬁ i Ry 7 A ééa&ss HE e %rh bca
fine powdepms ﬂ&‘@ongop%hﬁlbé’ fas SR8 krletwidith difction, thdmé Q@eﬁérﬁﬁ&ﬁl& for ﬂl\é‘ﬁﬁg Wishh
it TS prefgy dfmhey $atl thd}%oﬁ&ﬁ%rto @o RerbhdIRE Wik, G.8.Nngaldrdyd o BleYhRimumkinl  as
PO et oafohinkRird Qe YWidiRe Basdal o budi | thebESmdnt, USS vl (%Y of the thin-line reproducibility is

t et r af | uorcaiedidid sedding 1o yeiidiewiay oimer i de copol ymer. Anmong these,
pol yvinylidene fluoride fine powder is particularly preferred in view of

fluidit |
reror Ly ST SHrSSe coUERE oL ARl BT RE GORLALBBALPO! YT MY
particutar |\ ih D3 sath bt eie éislgln&ﬂ 21 089ReLEEnkEPNEr Wherein tﬁe Silica

fi ne powder and the above-nentioned fluorine-contalning fine powler are
conbi ned, while the reason is not necessarily clear, there occurs a
phenomenon  stithertip e pregent E‘Y%‘f"é‘ e fets?f%‘m ey By Peasypd inihe faljoping manper. ac hed to
t he toner FaT'P'fedf formed ‘g‘l %PS 'f*i é’qg H‘ag?s m ’ks | Rgtter ﬂfé"’%fht%{t',’?ﬁe hich Yec%‘% gls
pr event® d' ’I]s HEEF ﬁsgﬁz \ % %tert/ % %0 w: t e[;eﬁt??ﬁ gf Oggsngl
t her eof or}" ﬁé o @egri?erS Pf 83\7 ‘?’F?;’r‘\ eF§ e Pet
decr easi n s{@@ o ongma eecoped ugb r the z]bo
gn nf?tmgd lmelg mg ?’oﬂs? é/s &Fﬁl orbs d &{A
An addi tiye ub% fesbiAN & éo(ae&%éeh Rt it b r%sp%&%@ ithaf nh-‘RE%r
desir edss {g fn 1 (ﬁrﬂegfm éﬁ image wherein all the thin lines are clearly separated from each other. As the
above-mentioned number is larger, it indicates a higher resolution.
In the present invention (inclusive of Examples and Comparative Examples appearing hereinatter), the
THF-insoluble is defined by the value measured as described below.
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as a colorant, known dyes or pignents nmay be used generally in an anount of
0.5 - 20 mt. parts per 100 w. p f I nder resin. Another optional
additive may be added to the tong?tozsgqtoﬂgpqt he toner will exhibit further
better performances. Optional additives to be used include, for exanple,
| ubri cant s asdheNsafPlodd WEighd®in laRBirb0.5 BRIASMY &Y, phablédin 8 SylmEHchILURPabdl B.Nd
silicon qasr, Priduded Bpvdyd Résyi KR bridVsRbjSctéd it S&ﬁletfé@xir&tod&j’ offédt|okifedtion With the
al um Nundsexi 108;to 200t rhi-of AKF BPthe §EVaht; for@ hoGiSIThe GbIUBIE éxyradtdtiDnth tiielgivéry BiUjectedCh as
car bon b @edporatial, aridnthenxatiim-drisd &HE0 PIEBE Sdverairhoarst andthe dnfiv@ntadd M@l THResoldnue  Of
a chamsgeegnpentionddt § aigbbd (M) g)d EBc wéighe df the rcamprmbrite ptherethe (sie fcompdnbnt sbeh & - 12
nC}'éer, magneticpnaiérial eriyligmedt in thel ton€®/if defind ap ¥4 g)c ThaaTHRingniubleds défingd fom B0
nC/ cnR. fofowigg®muled?2 (nC/[err), the chargi ng becones excessive and the i nage
force becones too |arge, 30 whereby blotched irregular coating is liable to
occur even in an neasurenent device as shown in Figure 2. Wen the residual
magneld zation of the toner is further Whcred®¥8d+i W2drder to resist such
chargi ng, the earBHBfinaelubier (Bécome—too—tonmg—wher eby i18r overrent in
i mge quality cannot be achieved. Wen $W&ces¥Bve copying is conducted by
usi ng such toner, the toner particles are attached to a sl eeve due to
Strong, M ' 4ol cdRARklof b o A 1l heFEOTPRedlt bd Clthdr bibuet BUREobARThEoR! ¥ 1 ©
a pho OSW i}nla & '%'"4%% DV e@ decrease “rniimage density occurs. |f
Q'S < 3 UG Edubtor MbSe) TAN GO, ORGP ERBr S 16 ! BNt 01
the | MagGedGERdnt, Yo whie dr ifthaRE (b ailabld 6 NARaKERK FoP DISRERg 2 hurhbeBBasis tERBLHTRA.UT €
and hi ghand dRbi6Hhd-basis dRRibEBA brilea F2PBAN Eorfpiol O (HNABHIE RS BaroR KIK) @Ml cdfhodted. €T Y
| ow i pRge EfNfdabitoment) o ¥o4-REGI 2GUHRGE Schitve af @ ¥loktBiytid SEkRibn ROgrbpafddasy BdAYiang a
p&or  deviedgaRighide SHAUNREHIRIGS. Sith 60U ©NBY i Bitfe bisctroy®] SMtiory ©.1d6% @Al @P & 8liHactant,
t her eby (pefeRBl A alkylB@érRamsonid Acid BRPR Ad@dSast  disgbebait, At 2ol 20 @d,iop A shriple BAgE
qual i t y.addduetheratg. b irasukabndispefson othay edngpi in ghecdieetdlytio Jituad isGubjetigas a dispasiah Ng
t o t he presteenitfor abow rt-iSomninutesybylesaps o co oiabotiy disperser, @ndethér spbjetted ta gneasugament
powdees vaf phrticle wipanibtrimtiomip rtheyiangel of Rhed0mugbreesityi using dwi ahowtnasntianed Chidteiecounter
enuner at MellehBA-ik witth & fl 9 microp-aperiorettd obfain lavolume-prsigrdistribution anty/@ nember-basisrdisiby- a
char ge cliont Fasn|the resdiscof thehyolumezhesis distriputian red nyphenbagis distibalion, pgrameters char-
t hen nelaciergnadhrimpanalisdenegofithecrosprt inypriompaynRsrobigifedqdi ng means such as hot
rol l ers, khedaeliinden man e mggnuied by ugog ‘Efbasoqes‘_iﬂ'P%ds'&r"ﬁ‘Pé“isﬁ@dgﬁ' [§tpndargs. Ji§y e
in th® n'&?%‘@dﬂq"e*a?t;fﬂ' “EB“W{{B@ RIasHP) StiPP M%*h?%‘g‘f'?en ViRg 21 fpide di jé’bwgfﬁéﬁ ng
the po Qf?s PERIE & 14ngth 5f 809050-02p qusupder ip icgnitions of 8 femPREYIRY i1 ¢ G AKha load
accordin ‘the present inventian. |n.t resent invention inclysivye of

he pri seo { in en{;'o ( E'I sive, of %xa ‘e an(;-I %orP ara%ive It-Ixa Igs app r,ﬂg hergmaqie})\éze
Exanpl es,, rﬂ.aigégfﬁagiulayée&efmé iGN 14 o Gk 18 iklga b, WHpa Yoy
charggssdg astFBh Glrdols hR&S. Particl'es disposed on a cylindrical’ sl'eeve T's
measur ed Dy igh 0 cdhrhPaSHESTRY néle Yhabora AN HErbigtiofiran) ﬁs NGivent is
fol | owi NG RN Tiow 3Ca rate of A JRERIRL drd 00 NLSF 2 FHFOGMIET ABIoR Bf b Sesi C3hHASH Ha @
neasur eng@pble €6itbmRtoN G081 . RIS Histld RF re@ddfirlohtORSAEFinG Bk nfdfoctls SHaighD& Ghe
hﬁl naf dafple, B8 thoRcd wortll disimutish R¥Rseli Dyl the 5MpR! i€ Galdliatddl RBEd G cabraigheed
ORA56) NGUvG PRopatBdifRdm SBEI Kid® BsmdbdRPdrded pBIgktRéhe ¥iRhtiakDsahplesNPesidr@d eXampRy 6F 13
on t he stheesngnnliay iMdlus, o.gf SHpHESKA-80M KR 80ZR803N80Araalsss (nifdl dy cdhewOBenRITRIKI)L per
uni t ar eehil@thetcbiemi osediin ihapeseni Bvehtiahrsbolidonot teksidctad 10 ghese dpdciliccexamples. naxideb 1o
usi ng scaccdtéle @fféch spersugdmeot itt iy peefdrad dalase € wbmbrimktion ofetvh @ 'mores Species b thedee
aspi r at i®hwmngpe Faraday cylinder nmethod, an outer cylinder of the Faraday
cyl i nder il the presast|inyention, the Jhagpstie charactaystiss pt theimagnetie: tonerag based er theiveless ed
on a pr e¥tighinByscbean mgasyed by medseb g easyrpment devied EM Pilri0(ne. by Tosifogws KKhat nner
cyl i nderfoontiopReraieE updes an exigntal magnplicfield of hKPe filter weight, there nay be
cal cul at ef“f’ﬁ'éb%m’r, RPrest invrationgyilbpe feseribpd i fwiheidetpll yith iferRapg todparmpiest Inithoe
sl eeve. &MY PPAREAHS: P2UR 3P RAIRBY 8% ur enent, a charge 10 EP 0 331 016
B1 anBunt per unit area QS (nC/[err]) of the sleeve may be determ ned by
measuring the charge anount accunulated in the inner cylinder which is
el ectrostatically shielded fromthe exterior. Hereinbelow there are
descri bed neasurenent conditions for the above-nentioned charge anount
nmeasugenent device with reference to Figure 2. 5 Referring to Figure 2,
t he measurement device, which has been assenbled simlarly as devel opi ng
appar atus, conprises a toner hopper 15, a cylindrical sleeve 12 disposed
therein, and a magnetic bl ade 11 di sposed opposite to the sleeve 12. In
operation, the cylindrical sleeve 12 is rotated in the arrow E direction
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i 1

at a constant peripheral speed (150 nm sec) by means of a driving notor
(not shown), and a toner 16 contaépsg {P!§Q? toner hopper 15 is applied
onto the cylindrical sleeve 12 througﬁ he medi um of the 10 negnetic bl ade
11 to forma thin layer 13 of the toner, and the charge anount is measured
in the alpnpie rentioned nmanner with the el apse of tine. In Figure 2, the
gap or clearance [err] between the blade 11 and the sleeve 12 is set to
about 250 m crons. Wth respect to the shape of the toner hopper 15, the

di st ance TNe 12 [O 19t oSt t he
diet e s% gl *,;”2“" §5 g}} s i::iz.':"g“{' 5 ;Lf s f d the
anount 1p ﬁ@ 5;”'".13 arge |rlz e tone8r Pans sp sg'f ﬁ?’lt

the di st i%ﬁnaﬁu@ﬁ&]der i Siask h‘@w dél?\?@ffentst#ﬁ ATETeT pmderu@@' &é Jﬁﬁ‘&g sul@ t of tgh G mHs flace
of the tpRekmidonl & 4 DM /2 ot the sleeve radius and is|snaller |than

t he sl®e NigrazmbUs. The cyl | ndr| cal sleeve 12 contains a fixed hagagtard4
di sposed| tLb@melstular Wight pREYKHeIbGeMbopolirk (Mw Rassos Strength of abput wifls G

520 sfm”%i P ENE REUPOID VL) BORTHE WU O Lo E e et

opposi te t. | r t rrow E)
of the'%sl 2 JEE&@EA/&R%&}% aH’:bp rﬁ&?c‘[ﬁe” éarlfgﬁferﬁoeﬂg\%e S ﬁéﬁ‘g‘if{% of about
1000 [erH——ﬁ-ﬁeu-t—?Se—G—abmHse—erpeepeeewa—HHFee*e—%hH

di anmeter of 20 mm and conpri ses stainless steel (SUS 304). The surface of
the sl eeve {Be bjader frsia pom "8@?@’6 "teﬂt'%?‘h%“’f’|sﬁﬁ"ﬁsr°éa‘t"ﬁﬁﬁ1w%‘§”&'¥m?{§ coytained 4Beads
conprimi MG PAY Yo HEs P s /eak) of regul ar-shape gl ass bead particles
e & di artieaboisin wmww Py 'g'aeﬁ'p?v o PBFn*E"SBF% i

has an uffEZE! 5%???%uﬁwas Lac peavi t | S where|
sely er

concavi t y,g) Envi.%r el iy %f%tﬁy% ek ﬁﬁ c@"f NE
about 33 Qé% d %l f r ugﬁg@ﬁéé % S | tch
P and 2‘gurP &ﬁf'atlé Hg&.'%%oz%gﬁf )elnglaﬂ rﬁa dre erm ned Hea Ur' ng
the sl eeve I h@CEptiied TRaHASClond? ﬂ;hcar QOIM ve.ﬁge EM@@&% fe%%e.rons(méi,dué?y
Kosaka Kedkoesash & K2)emur]) and d Rielt GRIBk @k laVi, g/hdmin. MhePbw-afRiBEuId: TH&HHehdBltenb NE
t hi n- 1 i N@ogofyReOWdsomtbihddt ity amayomf A U, @kseti Bn 18 Snabiltit RN, FBWAS% badl on
origi nal tiemse@er résiypri sing thin |lines accurately having a width of 100
m crorf i s oeyi gk ofl pEbRivelybctaigbdbaiHyeroproply kikg (BEMbbiiicailrfack ada: ,13Gme/G) Wik bddad
such t hato 0ot mts off thedmagpiotitatbner nistgjsdrabiovieragd eixekl thamBwier byheahs ofa enethalmmikera.g e
density dfereby ® optaial of dne-n@)ponent typpdevelofeo(i.pr ovnal eorgairb@Eyteinaltygaddiaiicargy an i mage
density of The3naxim@® valge &f /S measiad it the abevaimentionebpgnnemmes &.5onC/e?, smingiring ther
meas ur g mensesurengniden itayesdthere miat ex trqubia ge thefdevelpping slegye @nd & udifgimyener logetingslayes  of
a parti cwes eansipnfly gqtaineflyjz dw daBippingreane. thymagneiisronRerptiiclat tormedears hening)a heightepf
nmeasur em@bRut JLYIERRS. and the Iine width is nmeasured by nmeans of an
i ndi cat or @8@3?]’?@“’?1’[%" P‘Pﬁ"i‘?mP‘?fﬁ@ deyripper ‘Q’?ér?ﬁ?‘ieg 191@ C‘?Péj'ﬁ%lma (NR|3825. g by
unevenneé0 ?"“8}1 'E!‘Edi l?yrfe"’ "H‘E anaiheanp ’ﬂﬂg qeﬂge §°|“P?é't

wi=dt h ar

| ksl J"f‘ 7 "r.f}ﬂ%{'é?;: e 4 f%m?tﬁa %
- €., t‘é&% b i rli% 598 2% lcon tmjrlrnﬁ eﬂcnr@m ene:er:’ég%c:gf{%gsuch

measur errgg .xe | Jn
accor di ”Qh&c&eﬁsﬁ@e rQr'n 4%% e&\fe a@ab ib%rﬁ‘ér i

the nmeasyrgdRiagd-ahtf ayvia@t \n)ltagg @, 06 Az1386 'V%)n& ar sﬁJ qﬁ Hr1 Barmb n
t he pr¥seagtindi@vention, the resol ution nmay be rreasured In | ow ng
nmanner . ThetsGppdient BSMEEbIE € heSRER st vadhigr) bitethe hﬁﬁ%@l%storﬁpaﬂlﬁd ﬁééa& uﬁ'eﬂi%ﬁ tern
of five twhd Bxcbilchein i reptodueibittdbad reablutioh,! dAE roMikbdhodd) thagé Qudltly SIReRBE irtthe
equal i nindlalstdgs edstuaatr 10,000 sheets offiRagéiidiintitions. RurthBCBIEckbERegURE 6datrfy dif noBbdc imal

[ nmages, tHeiimageifora@stion,ragd thespvas ho wably willi @epecio fitidgadnd bifseyphplioménshe densiti es of
2.8, 3.2, 3.6, 4.0, 4.5, 5.0, 5.6, 6.3, 7.1, and 8.0 lines per 1 mm These
ten species of original inmages are copied under t he above- nentioned

sui tabl e copying conditions to formcopy i mages which are then observed by
means of a magnifying glass. The value of the resolution is so determ ned
that ig corresponds to the maxi num nunber 55 of thin lines (lines/mm of
an imge wherein all the thin lines are clearly separated from each ot her.
As the above-nentioned nunber is larger, it indicates a higher resolution.
In the present invention (inclusive of Exanples and Conparative Exanpl es
appearing hereinafter), the THF-insoluble is defined by the val ue neasured
as descri bed bel ow. 13



EP 0 331 015 Bl A toner sanple is wei ghed in an amount of 0.5 to 1.0 g
([err]), placed in a cylindrical :ég 1 gq (e.g., No. 86R, produced by
Toyo Roshi K. K. ) and subjected t§ D s extractor to effect extraction
with the use of 100 to 200 m of THF as the solvent for 6 hours. The

sol ubl e gghpaeted with the solvent is subjected to evaporation, and then
vacuumdried at 100 C for several hours, and the anmount of the

THF-sol ution 5 st§§eﬁe¢Bﬁa9meabry§auevahﬁglshsrr]) +The weight of the
corrponents other the resin conponent such™as magnetic material or pignment

n}%hs toner is dglyaed asacronake. cbbe1yheriasol ubl e o9 ¢ef bagdsf romthe
folTow ng formula: [err]
THF-i nsol ubl e [el(cbpbeym]ariﬁatzonThe.p&aﬂ:lid'eSGl/SBr s#otsQn of a toner is
measured by neans of a Coulter counter in the present invention, while it
may be neasured iweighteavenageemsleenuhteWedghmtdeNbdeBOTAODI’(available
from @ulter Electronics Inc.) is used as an instrunent for measurenent, to
whi ch an interfacBHFaginsbdbbdetr 8nwhi.RRaki K K. ) fef provi-di-ng a
number - basi s distribution, and a vol ume-basis distribution and a personal
conputer CX-1 (ﬁﬁﬁnﬁﬁbFePPWéﬁrCanon K.K.) are connect 330 st.partgor
neasurenent a 1 9% NaCl aqueous solution as an electrolytic solution is
prepafed by US|N595°Fé§§ent grade sodi um chl ori de. Intole@-PngEO m of

t he electrolytlg sol u |on1 g m _of a s rfactant (preferably an

al kyl benzenesul 8 BO4EFH EEIV?lgg aBH%HngPX 8nSper sanft, WinB3xtEy 20 ny,

of a sanple is adgﬁd gé § The resul tant dispersion of the sanple in the
el ectppl ytic liqui gged to a dispersion treatnent for about 1 - 3

nhautes by means of g, lehéaEBH't nf! 88°0SBonpBRdnk B TUY got 00 10

measur enent 25 of par e slze |str|but|on I'n e ran of 2 - 40 mcrons
by using t hg,ebeweaPeRbigRed o€l beph cOYpt %o'\@g 'thEAuJub a3 o100

m cron-aperture to obtainh a vol ume-basis distribution and a nunber-ba5|s

di stremou- tion. Formthe results of the vol une-basis distribution and
nunber-basis distribution, paraneters char- acterizing the nmagnetic toner
of the present invention nmay be qhkaine¢t+.The nelt index may be neasured by
using a device as described in Japanese Industrial Standards, JIS 30 K 7210
(flow test for thernoplastic plastic) equipped with an orifice having an

i nsi d& dlaneter of 2 0955 0 0051 nn1and a Iengrn of 8 000 O. 025 mq under

t he condi t ’(%'F'% tﬁ pa t' asafﬁ??aﬁ ’%Pﬂ"g% |
present |£1 tlz ton of g'?f}}am - ex 'ﬁPasﬁe Tred '3?5?5’8ar| ng
her ei naf’P Z IC%III asrrgcjle%q bn %gtthel\mé néucgﬁne} &?a(iineg xbo&pgn val ue
rreasug flnﬁx Rhe!EE}’t %ta !C’H je J%Ee
manners. o chQ e;ﬁé? déeh | #ilel e DM g%sm bkt
(tetrahygleofHi on@%b i b°yq e)ﬁ% 106 §t nuf&lcés@ silida@Hé Fdwddr drédle Hiarhe:
m/mn. ,#@mp&%@ slrfaé hre®Tabdit T30fmaRA ﬁ. SrRIMK /) with & aﬁdone SORYiRPhA ﬁﬁinet 0 a
sarrpl e CiARE 8 dnath vidostf atds 1 cbo cp%dnﬁ‘ue'eahlm'ern@ds AideBRAMRY BIRBBARS0 11 Measuring
"M@ ©C UlrRe midkrhuii Valkf of e me iRl & thé BSbverRbRIGkEdaianié} Ives 160 TR dnB laliing he
possesseudedsyferhém foB amMpdre thete waand Woatleedh tha 8@ eiony seeCabridlar utiona RondOcoating Nayer
pr epar edwdsrcomstapiiyvretainéd. ki thelgevalbpingonas, the g€ ting Phriidds\fsrand et benidg  teigranp| es.
Pr ef er r easbog 6@ midrans. of t he col um may include, e.g., Shodex KF-80 M KF 802,
803, 804 aiite 8P%e-grafakd dog-c@hronent Beveloper Kids Jeyaluated |ire the [seme glacnen asiindickanple the
preser ¢lepybiph-qusliy impged weraeiebly abipined ag thawn i Tethete specific exanples. In
order to_accurately effect neasurenent, it is preferred to use a
conbi nat PARPBE two or nore species of these colums. 45 In the present
i nvention, the magnetic characteristics of the magnetic toner are based on
the val yes_which have been neasured by neans of a neasurenent device VSM
P-1- 18 (|nStgtenelbytylTaestatekiddyibelizele JopalymérSQevpdlargiiedtian wit @ticinder an | ero eLpass
magnet i d 78i1e5/d.50feight-4@ege hiseosianisighb(Mw)::2n@000 BFembdlublensemt.depn Wil | be
descri bgdMagnetcwrwdeer detail with reference to Exanples. In the 8®&wiponus

f or nul at|i Njgresine’ parts" are parts by weight so 55 2 wt.parts
Low-molecuiar weight propylene-ethylene copolymer (Mw = 8,500} 4 wt.paris

;57
«Q

&6

*5: The content of a component having a molecular weight of 2,000 - 10,000 in the THF-soluble was
34 wt. %. .
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12 EP 0 331 015 Bl Exanple 1 Styrene/2-ethyl hexyl acrylate/divinyl
benzene copol yner[err] (copol ynergﬂggtdsag%ﬁ rati o 60 W .parts

78/ 18.5/ 3.5, wei ght-average nol ec i' 140, 000, THF-i nsol ubl e:
80 wt.% Styrene/butyl acrylate copolyrrer[err] (copolyrreri zation w. ratio:

82/ 18, THF- bng@g4R fovelngrétibnidla MagnbiR twer whs pMpared & 30 naiaBaah Eaniplevder
(an excess y{gORusCobiaea ERbnetiy RRorfnal bivbiBmPNNRIGS patichy S@of RBdut 15°iroRs, 2@esidullS
W . parts plddnetiz&lion 8 24 &niu)) and £héH index 32.45 gaIoking) Ni gr osi ne
3 wt. parts b.ewtnEest pbstiveiWhfidthabip hapopheoie silivd twas @dded po Hgaet périshof theSmagetic
5 WE. par tiénef bbtaihéte até taedimb@ll theranithyby vestns lohai tiegschelnmikercthérey taedbigint a whe-
Z\O’OO - 1ddmpPéHent typetdaeslopéiRi-cs @l toriet @ntaining $0ermdlly added dilica). *2: The content of a
conmponent haivd mexiraummediuecd 04 measirghin toef akRyedo@ntioned Ma@Bo waeB-3 Re/mT;jard dwing Hhee
was 18wt . médsur¢riiéntfobP helies, theesias ne drayblel @i theydeylening-stpeyf dnd gelifaripner Roaling davesf
St yr ene- twas@omstapll ryiaieeds Indlmdexploning 281 e magngfic 'nes partiqlgs farmpd,earehaiag 2 heses g .
parts Meabel@ﬂﬂmmés above ingredients were sufficiently m xed b qs of a
Henschel i Xea 2hgwrierprered-queraeRoBeh gJevaiapgs wvap pvaluaied dn, e same,manuer §seif\4 "'It;gm‘[
The kneadde® Pehdially maaes waoTilly, ooEbe? Setgv P detiel by a cutter mill, fi neI y
pul veri zed by neans of a mcro pulverizer using jet air stream(l-type Jet
MII, nfcfﬁ'ﬂél—-ﬁh ppon Pneumatic Md. Co., Ltd.), and 25 classified by a
fi xed- Wl | type wi nd-force classifier (DS-type Wnd- Force O assifier, nfd.
by Nippon Pheumatic Md Ca Ifrl\ to nhfalnaﬂvuipsuulatir\
toner. The tsmme/@bthalhmbhcmnynvlcbenagweqopﬁmréthwrneﬁemeﬁf@mﬁg‘é 89 virerte
of 8.5 i cf Ghwensbutdsinigilcopplymeettiesame in Bamgle2) enu/ g, and a npff "Rl of
3.1 g/ }pm 1T"Méefpmlﬁﬁ!ﬁ'@elﬂﬁ'ﬁ?'eﬁeo?ﬂﬁ@‘ﬁé“ 'but ene copol ymer was E%H"t dd in
an.sanpunt pf3Sdiferihutylsalicyclicacg ragial salte net i ery(i-e., 4.9 V\$ clSEd
on the bi nddPVnelepyly weightgrapylenepiliyl "%‘f°p mqr#ﬁ\v, % p(nar geahl e hlid Wﬁ% c
silica (BET specific surface area: 130 [err]/g) was added to 100 wt. parts
of the magneyiwing treedboabingrdients, abroagestiarichenix e lildvk mewder twab propwrechin thé seme
Hensched mannerastiBamply 11 0 obtai n a one-conponent type devel oper (i.e.
t oner cont ab#iwigoaeof eegatiely\chargetbld hydrbrhebig silicEpewden EET ARecHfig| sudace faregy 130 '“2/9)
neasur ed was addesd OO0 vttt iob the dnageatin denen\ehiaingd Sbewe/ gnd rmibjed tharemvity by i Rgng #fc2
neasur enetanséhel mixerhibergly, tot ditajnca iigstively Cthﬁféﬁﬂb|ee°"6ﬁ°’f‘ﬂ?ée'lﬂéXPél"8¥ﬁ'%§r ép-eB G ng
a unifor mqn@negewa%"va@ieﬁa'y@ was constantly retained. |n the devel o
zone, fhe nAbhEwS Eb‘?'ﬂﬂqele" P’t ha@lae‘é?'“f"Sra}‘FéWeé’é'?“ge A28, Pty icras Q"Hf’s' T%?Hz 90
m crons. ﬁtﬁé”a"o?ﬁf’é’/ el gper was appli e d_'tdduf'ah he
copyi ng macm“r’h@e °as %%Faco 1 ;’\"elo E"eﬁéa@s BraY ATy 1,
removi ng ar gﬁﬁ" GE} rep one com nen 15 wé pI zﬁcg Vrh ﬁméf?avtn arht;r PE)QéJl d
o b0h Sl sens.e‘”‘f; e i o ﬁ"b 2 nﬁ% & B b (1P 75
10, 0007sh hr Cﬂ’\&b EJ.@ rglgo% il! dBPiiRat of?rde\h&eand subjected an

s

above- menfiBL T strsmiuoa@he R G gty Bk wlro Ky dHIMODES HBRM 2
sl eeve 3 gRgua4bd ade 2 was mcrons, the magnetic field in the

nei ghbor hood of the sleeve 3 surface exerted by a fixed magnet 5 was 1, 000
gRWsSS, 4 hexapidisTum di st ance between a photosensitive drum 4 and the sleeve
3 was abolUf 300 m crons, and the bias voltage was a superposition of 45 a
DC vol t age anel pesitivélchanjehisg) enetDmPaBntHislelddBiOpraf@per. in Ekemnplect whs gppligdeto aitvlighal- | n
Tabl e 1 afypeedpying maerirei hadifig @ amoAshowsiiaone photbseositivi divime(NE 9330, enfd. iy Genon &IS) t y
was hi gh, aminaibjetted amiyrage fopnation st off 100k sheetesAs resvily @ shiawn imablest.clg thisripe i
t hi n- | i«nerepgucibiliycind ithei resplutioncvereeeostently exrelleahand theravare etgjerd slephimgess gulant v
obt ai ned inrp gradetionglichdregterisficage even after 10, 000 sheets of image formations.
Further, bl déKewribediaiginebere. aesarding & e Bressat ingpliopythe fpllowing effects are"obtained.

(1) There is provided a magnetic toner capable of providing an image having high image density
excellent in thin-line reproducibility and gradational characteristic.

50 (2) There is provided a magnetic toner which shows little change in performances and image quality
when used in a long period or environmental conditions change.
(3) There is provided a magnetic toner which does not impair image quality in a fixing step.
(4) There is provided a magnetic toner which is capable of providing a high image density by using a
small consumption thereof.

85 (5) There is provided a magnetic toner capable of providing good performances even when used in
image formation using a digital image signal.

:2.
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50 the image formation, and there was no trouble with respect to fixing and
of f set phenonenon. 55 13 EP %3@%0&3@1 Exanpl e 2 Styrene/ butyl

acryl ate/ ethyl ene 5 iacryl ate copol yner*3

100 wt.parts (copol ymerization w. ratio: 83/16.5/0.5, weight-average

ol ecul gpmMRiit Exanph: 350, 000, 10 THF-insoluble: 9 wt.% Magnetic powder

120 wt . parts 15 Ni gr osi ne

2 W.parts Low m)l ecul ar wei ght pol ypropyl ene 4

W . parts (w‘v AY, '“ 20—3: Ilb' L,UII[ eIt | npunem tgyTg_a ol ecul ar
wei ghg of 2, °"°“ % ‘ﬁg i w@'%’"%y usi ng

t e above i fggl t%:ﬁ °sm°?f“5§ HEEF é"sBP%% rwéﬁ’s)l n thesosw@ nner as
i n Exanpl e X & 3rned magnet ic toner had a vol ymeyaverag
particle si 45‘”_ Ieéqlérxmpv:pgloﬁp&geﬁgs' dual nmagnetization of |5. g g, and a

melt index part—ef—hydrophebi-e—sH+ea—was added to
100 vie. parts of the magneti c toner obt ai ned above and 35 mxed therewith
by neans & using4bp sbgye ingrefignis. af'ﬁ@reéwnwa%m%ﬁrq# iyythe) pRENGIBARRARS 138 It EXERiR 1

devel oper The tus °b¥"196rfé?9"?fﬁn'f’%ﬁlr é?!?’%erﬁﬁrlaﬁ/ p%r%ﬁea'Z% iof |1Ea{5“°’°"ﬂ?e'°§'9‘l'af ca

ra 222‘@""*‘%{? A M e s ac
nane: A§‘P‘8 ther? d’y 'gf)a@& 'ﬁ?hfeag'ger e?b S '"1338"°[°°mPT"F g, Ni hon
Aerosi | nfufh, Gaic! bt %nﬁea%we AR \HeNShotd Bt 95518 o6 MR

(vi SCOSh‘ta %I'nej\?i E;:hetl:ll% ef 1P codh 'Bcéga Qe &fﬂﬁ@%@écomeﬁonﬂﬂerrﬁégﬂerﬁém about

250 * Cypjtididn. Thet BotHiRed! PR Suidctet m'gEéafﬁr‘rH’ h edaliGted A WeCsahiB Mahdeh ed
mannegy 1as eindi err], and Pduri ng the neasurenent for hours, there was

et r oubl GsQredull Ghdleyrb MRl BE 1o sRENHad B Height UNibb@r 10 iR lbthﬁ@b dRGirbed¥IRpe WaS
CONSt aNivhafeih Rwai-IRE Gars bikrbibed WEY 64ch RIBY F@EBBE the ithiBingREpRRCISII Bitethe Radlitos | €S
fornmed ag goohanditigs Werd 6sgiNéd Dlecraglih inigde BenSityD AR, defbhicatial b \iiein-liee¢paddacibility
one- Conpmvestlutiche wikdnalsaimageeformatioh lwas bueceskivelyt doededte manner as in Exanple 1,
45 clzear high-quality inmages were stably obtained as shown in Table 1.
Exanpl e Campsative Stamplede/ but yl acryl at e/ di vi nyl - benzene copol yner[err]
(copol yneri zation wt. ratio: 100 wt. parts 78/19.5/2.5, weight-average
nol ecul ar _wei ght (Mw): 210,000, THF-insoluble: 59 wt.% Magnetic powder

65 wt. part %tlenglﬁ Qﬁyl'}@?{late copolymer (same binder resin as that used in Example 2) 100wtparts
-2 W Par t b rhiradielk A6geRught propyl ene-ethyl ene copol yrmer s wigaits §, 500)

4 wt. part b Ngedsing 5: e content of a conponent havi ng a nol cu? atpatei ght of
2,000 - 1p La&l&olbdsulat h&grﬂ' biyBepykid € was 34 w. % 14 4 wtparts
35 By using the above ingredients, a magnetic toner was prepared in the same manner as in Example 1.

The thus obtained magnetic toner had a volume-average particle size of 7.5 microns, a residual
magnetization of 1.5 emu/g which was smaller than the range defined by the present invention, and a melt
index of 3.0 g/10min.
: By using the thus obtained toner, a developer was prepared in the same manner as in Example 1. The
A 40 thus obtained developer was subjected to image formation and evaluated in the same manner as in
Example 1. As a result, there were obtained relatively good images in an initial stage, but there were
provided images which showed coarsening in image quality and a decrease in image density and were

lacking in sharpness.

When the toner was applied onto a rotating sleeve without development in the manner as defined by

45 the present invention, it was observed that the Q/S was as high as 10.0, and blotched irregular coating after
10 min. We believe that such trouble was caused by too small o, of the toner with respect to the particle
size.

Comparative Example 3

50
A magnetic toner was prepared in the same manner as in Example 1 except that the amount of the
magnetic material was changed to 110 parts, and the resultant magnetic toner was evaluated in the same
manner as in Example 1.
The thus obtained magnetic toner had a volume-average particle size of 9.5 microns, a residual
55 magnetization of 4.8 emu/g which was larger than the range defined by the present invention, and a melt
index of 3.5 g/10 min.
By using the thus obtained toner, a developer was prepared in the same manner as in Example 1. The
thus obtained developer was evaluated in the same manner as in Example 1.
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EP O 331 015 Bl By using the above ingredients, a nmagnetic toner was
prepared in the sanme manner as in E%%gpbﬁ5%1 The thus obtai ned nmagnetic
toner had a vol une- aver age particFe st ze of about 15 microns, a residual
magneti zation of 2.4 enmu/g, and a nelt index of 0.45 g/10mn. 0.3 wt. part
of posi-tivehya rRdi §6 3kt of thy AadBiabriet wérb bé Righ #asou aztericrons, dfdiGherd werp alstéigedof
t he magnainkdes hatitypdor MOthakine ebpbaittityasrd resatch wikedire plotrdsiob\of napemartizfes drom
Henschel mihoteatehtigbgssand scatdding wbre aentemieble. CRuriEn.taand odcynpel febeduel to prsven( ¢harging, a
t oner condndiadiscignse htimagealehsity atidetbrigration dreiinagedualityrduei torsusressivaimags for@atidon. The
‘asur ed rmaxiniumevaiub O ©/Sraessireshie dheraioveamentigred Bamiendfifask by] the pragenidnyentey ag 1§
measur eme@enfor 2 hours, there was no trouble on the devel oping sl eeve and
a uni f or m t Sreeresuits geteingg ih dpegboveaBramplpss endritamparative Safaries al"%'“t"!‘?é’egév‘@'f"dbﬁ'}?g
zone, t heollewadedles t oner particles forned ears having a height of 10 about
140 m crons. The above- prepared one-conponent devel oper was evaluated in
t he saffe manner as in Exanple 1, clear high-quality inages were stably
obtai ned as shown in Table 1. Exanple 4 15 Styrene/ 2-et hyl hexyl
acryl ate/ di vinyl benzene copolymer (the same as in Exanple 1) 60 wt.parts

Styrene/ butyl acrylate copol yner (the sane as in Exanple 1) 40
W . par{s Triiron tetroxide (average particle size: 0.15 mcron,
90 wt.parts 20 3,5-di-tert-butylsalicyclic acid nmetal salt

1 wt.part Low nol ecul ar wei ght propyl ene-ethyl ene copol yner (Mv = 23, 000)

3 w.parts By using the above ingredients, a magnetic toner of fine black
powder was prepared in the sanme 26 manner as in Exanple 1. 0.4 w. part of
negati yely chargeabl e hydrophobic silica powder (BET specific surface area:
10 n2/ g) was added to 100 wt. parts of the nmagnetic toner obtained above
and m xed therewith by nmeans of a Henschel m xer thereby to obtain a

negati vely chargeabl e one-conponent type devel oper (i.e., a toner
containing externally added silica). 30 The thus obtai ned devel oper had
a vol uee-average particle size of 4.5 mcrons, a residual nagnetiz- ation
of 3.5 enmu/g, and a nelt index of 3.3 g/10m n. The maxi num value of QS
nmeasured in the above-nenti oned manner was -8.5 nC/[err], and during the
measurenent, there was no blotched irregul ar coating on the devel opi ng

sl eeve. The above- prepared one-conponent devel oper was applied to a copying
machi n& havi ng an anor phous 35 silicone photosensitive drum capabl e of
formng a positively charged electrostatic latent imge (NP 7550, nfd. by
Canon K. K.) which had been nodified by renoving an oil application device,
and subjected an image formation test of 10,000 sheets. As a result, clear
hi gh-qyality images were stably obtained as shown in Table 1. 40 Exanple 5
The positively chargeabl e one-conponent devel oper prepared in Exanple 1 was
applied to a digital- type copying machi ne havi ng an anorphous silicone
phot osensitive drum (NP 9330, nfd. by Canon K K.), and subjected an inmge
formation test of 10,000 sheets. As a result, as shown in Table 1, the

t Wient- | ikne 45 reproducibility and the resolution were constantly excellent
and there were obtained clear images excellent in a gradational
characteristic. As described herei nabove, according to the present
invention, the followng effects are obtained. (1) There is provided a
magneti c toner capable of providing an i mage havi ng high i mage density
excellét in thin-line reproducibility and gradational characteristic. 50
(2) There is provided a magnetic toner which shows little change in
perfornmances and i nmage quality when used in a |long period or environnental
condi tions change. (3) There is provided a nagnetic toner which does not
inpair5$nage quality in a fixing step.

55
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(4) There is provided a nmagnetic toner which is capable of providing a high
i mage density by using a small ?gmg' t hereof. 55 (5)

provi ded a nmagnetic toner capable of providing good perfornmnces even when
used in image formation using a digital imge signal. 15

Conpar ati ve Exanple 1 Styrene/butyl

wt. ratio: 83/17,

270, 000, -THF-i nsol ub

50 wt. parts N grosine.
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Conpar ative Exanple 3 50 A nagnetic toner was prepared in the same manner

as in Exanple 1 except that the agP$Ya1 B

Btl'ue magnetic material was changed

to 110 parts, and the resultant nagneti cf"foner was evaluated in the sane
manner as in Exanple 1. The thus obtained nagnetic toner had a
vol unme- average particle size of 9.5 mcrons, a residual 55 nmagnetization of

4.8 enu/ g which s I arper Than Theé range qefi ned—by—tireTresent invention,
and a nelt index|of 3p5/g/10 mn. By usingithe thus obtained toner, a
devel oper was pr pareé n the same manner gs in Exanple 1. The thus
oft ai neéd devel opgr wWa® evaluated in the sade manner ag in|Exanple 1. 16
EP>0 331 015 Bl g mepult, the ears of trge magneti cut ongr were as high as
about 170 nmicrong, dne jhere were obtainedii mages gavigng door in thin-line
reproduci bility qngl r85_ bl uti on wherein protjrusidpn @f §oner particles from
mnute |atent impdés &hfl.scaltegi ng, vwere remar Kable. burther, there
occurr® fog due tgj ufepen chargi ng and atidecriease i w i ngge density and
deterioration in|iodge pual i ty dge &p successi B i8ng& for|mafi on. The 5
maxi mum val ue of |@ g Beps@ ed@i n8t hd above{mentd ongd Eanngr %efi ned by the
present inventioh 2y 5.0 BT/ [@rrP. The resygl ts Ppbtai ngd in the above
Exanpl gs and Combi gt ove Exanpl es are i ncl lfSi vea y shown in tﬁ?le fol |l ow ng
Table. 10 15 20 25 3003p 40 45 50 55 17 {EP & 3% 085 Bl f10 ° EP O
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55

A magnetic toner comprising a binder resin, magnetic powder and 0.1 - 10 wt. % {based on resin
component) of a low-molecular weight polyalkylene, the binder resin comprising a vinyl-type polymer
having 5 to 80 wt. % of a tetrahydrofuran (THF)-insoluble; the magnetic toner having a melt index of 0.2 to
12 g/10 min. (125 °C, 10 kg load); the residual magnetization ¢, and the volume-average particle size d of
the magnetic toner satisfying the following formula: -
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3.7 - 0.11d [err] 6.5 - 0.23d, wherein [err] represents a residual

magneti zation (enmu/g) under an e 551@6 r@,gnetlc field of 1 KOCe and d 5
represents a vol ume- average particle size of 3to 16 mcrons. Cainms 1. A
magneti c toner, conprising a binder resin, magnetic powder and 0.1 - 10 wt.
% based on resi n 10 conponent, of a Iow nol ecul ar wei ght pol yal kyl ene,
sai d bi gegen.11ess,x eqasysi ng a vinyl-type polynmer having 5 to 80 wt. % of a
tetrahydrofuran (THF)-insol uble; said magnetic toner having a nelt index of
0.2 to WRergh &Orepriesentsait regidual hagmetttatibd (dogp/d) oadbr ab kgernad giaghstit figldhgiht KDz and dn

[ 1] 5 ararebénts arolumnervaage Particle gizerdf Bdd t6 rsicrews. d of sai d nagnetic toner

sa'-t.’-»if’sfyi ng the followng formula: 15 3.7 - 0.11d [err] 6.5 - 0.23d,
wher ei nClaims | represents a resi duaI rragneti zation (emu/g) under an external
magnetic field of [err] and d represents a_ vol une- avera

particl & sh magnsfic 3’"?’0‘:%'6’”?!1‘5!:? Wﬁ‘i’é?s'" Z@gneﬂc p%(“dﬁ‘a 4 E:‘? Hﬁe’f’ E‘i‘,’o

Clairf1l, viREPeR: ?ﬂ?e'%‘f“ﬁﬁ%%lar t’”@'g'i‘trP°'(¥'t‘J % i3 ¢ I‘P‘H %
magnet i c t%;lé?sé’(}?go‘?’td n‘g 3yigyrapy m a, P'@?%?’ é" A 92 O3 ?‘sz%s a

crosslinke 1 e'zat' rb?feaP 86’8‘?’39 NG ro
Claim 3, v&?g'lg @I e?'c °"er|sat' hefoﬁwm c'g"E)ssl i nked styrene- acrylic
acid gester,4y, 0pQ bLapl a styrene met hacrylic acid ester type

copol gma 3-} (pﬁd% %nétgrg ?ogner according to Claim1l, wherein the binder

resin Cont\ﬁﬂeréﬁl olﬂapres&% Mesid ) RbgnBtizatdh (enhus} QhdéP hreextortdl ﬁagnétncﬁﬁﬂ%%‘%tﬁﬂﬁ‘er
accordi ng ¢ Roby 4l mréh'esgmé £ iR Savéta fiicib BELLHf 3\UAN8iicdfeter. 5 10 8 g/ 1 m n.
7. A magnetic toné&r according to aiml, wherein the | ow nol ecul ar vve| ght
pol yab Kyl eNmadietc oneadcgring to20igmh aherai tREBINGF rodie c@ifidrisasfa vihy QG copaliinen00. 35
8%<A magnetic toner according to Claim1l, wherein the | ow nol ecul ar wei ght
pol yal kyl exneagistic @néradctreding 1o Glaim e2ywriersin dfe indbr desin Soravrisestd brassiinked vinyl-&yp6 n
conponent . cofolymermagneti ¢ toner according to Claim1l, wherein the nmagnetic
powder has an average particle size of 40 0.1 - 1 mcroneter. 10. A
magnesi @ t A magnetie danerdaaeeding taCllgin . ovherginethe binder Hesimegipeses @ presalinked phyenean
aver age pagcigscid estey bype gopglyrper.or 8 stgreng-wethasaiercid estsr tyge corplyeignet i ¢ t oner
according to Caim1l, wherein the nagnetic powder is contal ned |n an anount
of 40 - 5208 "\Rﬂ"et"béi’l"?rsacﬁ%ﬁ""gl@(f;'w1 ﬁﬁ'ﬁ?’?’% “I?fb"fdé"s\'eﬁ" COIBN N %0 Wio® A driidfiet i c
toner accof H'@ to Cl ai m 11, wher ein the magnetic powder is contained in an
amourff

f - ts of t. 50 13. A
nmagnet i 3 tgﬁ'é ne °t8'b°|r 8‘?°ﬂ'8'"? rﬁv on i haRar et?llrnd lu%of%ﬁet? srcgggﬁ'(ri]mggnt ai ns a
h
Ee‘g‘{,gﬁ Jod aﬁ ol opoft %‘9 ‘“"3@‘ t“%%mﬁ\&'%%@%n% oE bleiibne B laCUbORRS
0

d ai n as a tr| e ectrlc chargeablllty so as to provide an

absol Ut % VﬂHd ofd toRd} AEQRIRND GRtim 1 wheleRGhd BR-blocutdr wdightBolydikydab ﬁsed'ohthmedziﬁ

EP 0 331 OhQunidint of 0.5 to 8 wt. % based on resin component.

S * 3.7 -0.11d [err] 6.5 - 0.23d, wherein [err] represents a reS|duaI
magnet i aat A eagrebd1iohg)actbidiy to aMin® X | Rtfore theraggietic powdereasl am avedagi Prtidenslzedof 5

Bpr egent so.a- velcmeteaver age particle size of 3 to 16 mcrons. Cains 1. A

magneti c toner, conprising a binder resin, magnetic powder and 0.1 - 10 wt.
% based0.0f magnstititoner according to Claim 9, wherein the magnetic powder has an average particle size of
0.1 - 0.5 micrometer.

45 11. A magnetic foner according to Claim 1, wherein the magnetic powder is contained in an amount of 40 -
200 wt. parts per 100 wt. parts of resin component.

12. A magnelic toner according to Claim 11, whersin the magnetic powder is contained in an amount of 50
= 150 wt. parts per 100 wt. parts of resin component.
50
18. A magnetic toner according to Claim 1, whersin the binder resin contains a charge controller.
14. A magnetic toner according to claim 1, which has been mixed with silica fine powder.

s5 15. A magnetic toner according to Claim 1, which has a triboelectric chargeability so as to provide an
absolute value of charge amount Q/S (nC/cm?) of 3 to 12 nClem?2.
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10 conponent, of a | ow nol ecul ar wei ght pol yal kyl ene, sa"i m | “l
conprising a vinyl-type pol yner i o0 80 w. % of ateLﬂ @Em“%on
(THF) -i nsol ubl e; said nagnetic '%%ﬁ??%é%?lﬁg a nelt index of 0% W LR
mn. at [err] and 10 kg | oad; the residual magnetization or and the

vol une- average particle size d of said nmagnetic toner satisfying the

fol |l ovgngp fRArdd)kads-pad, 3.7 - 0.1ld [err] 6.5 - 0.23d, wherein [err]
represents a residual nagnetization (ermu/g) under an external magnetic
field werdires, Irbprévents (alredidial) magnetiztiane(pmegicuntier an exteinalmpagivetier finlicof JaKQd @iddd si ze
of 3 t@eprdéniiacionmebarage particl@sizefofiBetg M@ tnicons.oner according to Caim 1,
wherein the binder resin conprises a vinyl-type copolyner. 3. A magnetic
toner @elowr ding to Caim2, wherein the binder resin conprises a
crosslinked vinyl-type copolyner. 25 4. A magneti c toner according to

d ai m B, Awmagnetitoperecamprigiag a binderyesin paonetis poyder asd Ot nilaet & Ppsefon Tesl y | j ¢
aci @ est EPMeBR. of de-yleruias Welah'sﬁjgﬁ'éﬂ 1o ‘11%1'1‘139 [efig °&'E?’8'"B§t"é‘ -y tp°é"y"‘°"
~ copol ynefhaving q?a;gné’t‘if %t?fgﬂ‘éﬁmf%f ggglﬁ ! g o a'i"ﬁf‘it'c AT iy AN 'g ﬁge'er
resin coftPri2 91§ Mineh 1} o0 ko fop g (pRidyel pretagteng K R GRETT Tt ner
accor di ng?Hge #rg ff s AR tqrgssalising e ol Wi te of 0.5 to 8 g/10 min. 7.
A magnet i, t rdi to CQaim1l, wherein the | ow nolecul ar weight
pol ;1559“ kylsgneoglﬁgé °g£\§\§i gﬁ?‘g aver age nol ecul ar wei ght of 2,000 - 30, 000. 35

8. A MaQREbinG, leBREIntAL Qb Megrlezafidntemlvd) undbteh @kiembiaghstisHion beeuarnmiei ght
pol yal kylpREe)iafid § AptedbiteslvdiumeiVerdgdptticle®ize Of Diol1@ nikcritheter’0 based on resin
conponent. 9. A Tragnetic toner according to Claim1l, wherein the magnetic
pOWer 2.h@smanerMeeR R oG td Chid 15 Wadein the dder resirlcothprised a BingHtypeebmiymed 0. A
magnetic toner according to Claim9, wherein the nagnetic powder has an
aver age pambgnetictossrzecadingtolClaim(2, Svhatelnr therbindar resifbcomprises A qugsglinkad invi-typer
accor di ngopayn@r.ai m 1, wherein the nagnetic powder is contained in an anount
of 40 - 200 wt. parts per 100 wt. parts of resin conponent. 12. A nagnetic
t ones &ccdomegnetic tonerGicaerding 10 Clatve Beivhereim herhingRerosie comOKses aj XosEBkRIFHES i n an
amount ofacti acidiesier type cqpalymer g5 @stytqpermgthacryjisarid egier tYRESOPPMSponent . 50 13. A
magnetic toner according to Claim1, wherejn the bi nder1 r%%ivu °&;})Qt a.lll_ﬁ‘.s a
char ge’-cdhfpgelicjoner jageording o raim T whsris e Biadsr dpsiyeBing '8i P ™ Wt @n' has
beelg%m xd¥oWP'®h silica fine powder. 55 15. A nagnetic toner according to
Carfm]l, which has a triboelectric char 1) vi de an

absol uPe ABPAIRICSPNEL A%PGLY g’n@ﬂ%ﬂ’&&@ Fa%&gﬁe?r?@f% L%l*esogo'tg 30 él@"g@[ err]. 20

EP O° 3?.1 Ak IEE:; toner agcordillua to’\ilairﬁ 1, whereift She 1Bw-TBRER WeightQioRkikAsHe Mas! b WBighto

G ai m 15, WOlChadaR, Reidrk biXRb €86,6doC Chargeability so as to provide an
absglute value of charge amount Q'S (nCcnR) of 4 to 11 nCcnR. 17. A
magnet gC A RBGHeticoRd? latdorfing! 18 Cidind i MvHefsin B ildWhmdIetalapwdight PaIpdIgRAd is@ontained in

char geabi dniaméuri f &S tol 0wt Dééed ®n dsincomponentatbsol ut e val ue of charge anount
QS (nCferr]) of 5to 10 nC/[err]. 18. A magnetic toner according to Caim
1, whi gh K eajretin®na doasditg (eClah al ghereiotiterrmdghetic pawdbr hassarbayeragatpacticty sivietdh
posi« i velop chaicgeatsl.e hydr ophobic silica fine powder. 10 19. A nmagnetic
toner according to Claim 18, wherein the charge controller conprises .

Ni gr osftheA magrétic tepersActdrdieg toj Giaim flo whespin dherpaanatis Powder hasaans Jvaragh Bl sizerghat ed
with an dhi n5 misireteed silicone oil. 20. A nmagnetic toner according to

Claim1l, which contains a nep_ati ve charge controller and has been
45 11. A magnetic toner according to Claim 1, wherein the magnetic powder is contained in an amount of 40 -

200 wt. parts per 100 wi. parts of resin component.

12. A magnelic toner according to Claim 11, wherein the magnetic powder is contained in an amount of 50
- 150 wt. parts per 100 wt. parts of resin component.
50

13. A magnetic toner according to Claim 1, wherein the binder resin contains a charge controller.

14. A magnetic toner according to claim 1, which has been mixed with silica fine powder.

55 15. A magnetic toner according to Claim 1, which has a triboelectric chargeability so as to provide an
absolute value of charge amount Q/S (nC/fcm?) of 3 to 12 nC/em?2,
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m xed wi th negative hydrophobic silica fine powder. 15 21. A [ rIII|
according to Claim 20, wherein t j ¢, charge controll jlﬁﬁﬂ i wglllij
organi ¢ netal conplex. Patent ansgﬁjgﬁgpgg §1 Magnetischer T c |I .

Bi ndemi ttel harz, ei nem magneti schen Pulver und 0, 1-10 Gew. % auf der Basis

der Har zZkgNRORERHE tdhbM&sorfiRd WA BNRNIEH has'H BbeleBRecAdRIoBIY} &I §6e10i pdvide anObei
das Bi ndem fysgilts viR o ciftkdd aFlint GRY (nerha M Ay hi ayer t 5- 80 Gew. % von
Tet rahydrof uran (THF)-Unl 6slichem unfa8t, der magneti sche Toner einen

Schnel zi ngex meghetid tcderlacgrbidg tonTIEimbBi widbhasG ibakledific kigirdealsitty sreas ©afovidadndi e
25 ™ s Rest sngevals @ chifgg afrours QY8 (@C/ci3 oMb uore®rdod chschni ttliche

Pamt'i kel groBe d des magneti schen Toners der fol genden Ungl ei chung genUgen:
3,7 - 0, h8. A njaguetid tonds aBeordir@, i@ Glaich, 1, $Bich containe b edsitiveehajge epnireller and has been mixed
Rest magnet i withepositigly(cberagallp hydiephebicsiliea finecdewdarnen Magnetfel d von [err] A/m (
1 KGe) 35 . [err] und d ejne

vol unetedi8c A seagpatie tanpreaseorging o] Relm Bewisesin, B chargparontralies cqmprises, Nigipging, and the
Magnet i sche#ilicF dprepowdercamprsestilisa fineipowgrsitrogied it 48 apinpranadiied siliFaqa Pl ejn

Copol ynmer_vom Vi nyl typ unfal 3t. 3. neti scher Toner nach Anspruch bei
dom das. B0nAdTASRIE| HEF socardho 8 008 1 WGy e B rofiR v e e 2oy Seens©.
Magnet i?scheF""%H‘&"eHﬁ'(‘fﬁhyﬂF?gtb G&ticane B9 Hem das Bi ndemittel harz ein

ver net 2t ol yv.rer v = e i om
Styrol -N&ﬁhgg{%ﬁ%ﬁc e SBof Sht 26, WS 16 kb D tBhll BB i Gant
1, bei demdas Bihdémttel harz 10-60 Gew. % von THF-Unl osli- 50 chem
enthal t. dsentdagp@ticscher Toner nach Anspruch 1, der einen Schnel zi ndex von
0,5-8 g/1 0 mn aufweist. 7. Magnetischer Toner nach Anspruch 1, bei dem
des Pol yay, k magiatisthdr TOACR ehit oo EMabaitelhand, gitvth MagneschenFalver und 0,1-10 Gew.% auf der
gewi cht sdur ghsicden HarkhompbiRAte WabERdNaRyIGRhITIddriyedN MAlsidRiyediontOddbeias Binddmitte .
Magnet i schehard em Golymac forAWiaiitypl @dit 5180 Gean.% demTetasydrobrgna(THRHinibsivhem umédy, derem
Mol ekul ar gewlagiatische Tanemeinen [Setmgptzindenvod 02-18 g@R wirdbei 145 * Geind Baly lsstchesitzt und die

Har zk ogsponeRestmagnétisiatung b, sowts. di@ folumen@rchSchBigliche) PatiglproBe d des magnetischen Toners

* C L Méridigenden Unglellupa g¢riigeher Toner nach Anspruch 1, be! dem das
magneti sche Pul ver eine durchschnittliche Partikel- gr6fle von 0,1-1 jam
besitzt. 1037MAdheEicsERBr02dher nach Anspruch 9, bei dem das magneti sche
Pul ver eine durchschnittliche Partikel- 5 role von 0,1-0,5 um

besi t z#o, 11 wolghey¢ivp Regmagnetisigriay Emuiohunis sige exiernen Nagretgld¥yas nmgnet i sche
Pul ver in einer Menge von 40-200 Gewichtsteilen pro 100 Gewi chtsteil en der
Har zkonponente enthalten ist. 10 1@® Magnetischer Toner nach Anspruch 11,
bei dem das magneti sche Pulver in ei ne{\ I\/E??e gog 50- 150 Gewi chtsteilen pro
100 Gew chtsteile Harzkonponente enthd {%n k0l 3. Magnet i scher Toner nach
Anspru%sh 1, bei demdas Bindemttel&drz ein Ladungssteuernmttel enthalt. 15
14. Magnetischer Toner nach Anspruch 1, der m.t feinem Siliciundi oxidpul ver
verni scht i §hy g diRe voliidRRikchSHRRIche! PAKbIgBAC N ANS RinieBoulen. der ei ne sol che

tri boel ektrische Aufladbarkelt besitzt, daB ein Absol utwert der

Ladungsyreng Rab¥eBsché Cf BB hack Paspruch 21, el 841K dBL£ Blabidnhi@iiHarz ein Copolymer vom Vinyltyp
umfaBt.

8. Magnetischer Toner nach Anspruch 2, bei dem das Bindemittelharz ein vernetztes Copolymer vom
Vinyltyp umfaBt.

4. Magnetischer Toner nach Anspruch 3, bei dem das Bindemittelharz ein vernetztes Copolymer vom
Styrol-Acrylsdureester-Typ und ein Copolymer vom Styrol-Methacrylsdureester-Typ umfast.

5. Magnetischer Toner nach Anspruch 1, bei dem das Bindemittelharz 10-60 Gew.% von THF-Unisli-
50 chem enthilt.

6. Magnetischer Toner nach Anspruch 1, der einen Schmelzindex von 0,5-8 g/10 min aufweist.

7. Magnetischer Toner nach Anspruch 1, bei dem das Polyalkylen mit niedrigem Molekulargewicht ein
65 gewichtsdurchschnittliches Molekulargewicht von 2.000-30.000 besitzt.

8. Magnetischer Toner nach Anspruch 1, bei dem das Polyalkylen mit niedrigem Molekulargewicht in
einer Menge von 0,5-8 Gew.% auf der Basis der Harzkomponente enthalten ist.
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20 16. Magnetischer Toner nach Anspr uch 15, der eine sol c
tri boel ektri sche Aufladbarkeit @; #{3 ei n Absol utvver "uwmmll)e""”“",
Ladungsnenge C'S (nC/cn2) von 4-117n 8 esultiert.

Toner nach Anspruch 16, der eine solche triboelektri sche Auf I adbar kei t

besi t zt 9. dARn6tistheADSHRI MEcNRASprEICT, Heiddh S MRGBeschd Runenbihd difonsonfifliiche P&ieC/ cnl
resul ti ertgrs@vod 81-1Magete.scher Toner nach Anspruch 1, der ein Steuermttel
ftr eien positive Ladung enthalt und mt positiv aufladbarem fei nen

hydr ophabemagbetiscier Tiorelt gach disptugie®, beicdemi das hiagrieidche tiflver dibyduedhschailtizhe Fatier nach
Anspfsich 1gsebon 0 gOmudaistzhidungsst euernittel N grosin unfaSt und das 30
fePrre Siliciundi oxi dpul ver feines Siliciundi oxi dpul ver aufweist, das mit

ei nem Atl-nMagsetistifer Zoner nach /Bpiridhcoin b demhdes deegnetioghe dulverin Pmel’Z‘Gﬁnan@tﬂOQcher
Toner nachGewiehisteiientpro 100 fepickiptpilessder tiarzimpoegntefeginalien e negat i ve Ladung
enth~lt und mt ne(_ilatl vem hydr ophoben feinen Siliciundi oxi dpul ver verm scht
i st. 18512 1Magoef Aeheach ABYRRICh 18! dems uaqgnegechet?@lverd@pmgfd\gengq ¥eFHoP t el
far die na 595‘e°’93\lﬂolqiﬁl‘j?f§te'5ﬂ?5fﬁ°"&ﬂ° b5 SOBAeR et al | konpl ex unf al 3t .

o e ok e TS A S A BT,
reS| ng 1‘4~I M%ﬁ)&%‘:ﬁéﬁaﬂ%\é @ﬁ%ﬁ‘s&a? 8Qr |§/jf§mémg’ﬁ&%o"fgx{d§ulve |Ec%t resine servant

renant un e vinylique rentermant 5 a 80 % en

pOI dS d 15 nﬂagﬁ&g%aﬁ%r hgbﬁ()inyﬁbc‘ﬁ 1d Qsenke solchid frﬁggféifrgéhu rﬁ@%ﬁaﬂ(ei'ﬂ:lﬂzt ld@ffjbl

toner nMaONRIshiGiEt é’éf@ﬁunééﬁehd&%@ﬁ ﬁuz) vlaHhﬁjiﬁ@crﬁ*%st&t 2 9/10 mn a
125 C et sous une charge de 10 ; ai mant ati on resi duel | e a et la

DY enge 18.0MagbttRr Goher ha’tﬁ&tné;ﬁucdasw teins BhiEhS niboblentisthet AUNQIbarkETIEIZ, Y sin

r 8pondant nosbratwéroudm&dang%mewg%M(nc&m?’) von @11Ldclen® résuttierh 6,5 - 0, 23d, 50

dans laquelle a, repr6sente |'aimantation r6siduelle (enu/g) sous un chanp
magnet i qaeMagaitiscliee Boned each Ginspiuvh Abdef dind Glighe ariboelektrispifecdiadbarkdiicbesitzy elah ein

vol um que Ahsolatverhetr Laduogsmeaget '8 (NCEm?) vah b-2htC/cte? résulieh6 m cromatres. 2. Toner
nmagne®i que suivant |a revendication 1, dans |equel la r6sine servant de

li ant cdfpMaanelischer Tener nach deprstioprit der e Ste ittel flirydigngpsitivegLadangresthalitniecheiti que
sui vant | aPosigye4ierberamiieien 2ydrephipken | Stiguediofoguiys yermisci &t vant de |iant conprend
un copol Xmare de t){_pe vi nyl i que r6t| cul 6. 22 EP 0 331 015 Bl

* C nedischex “Taner fiaghANSRrACH B lﬂ?"’sﬁﬂs\}éﬂ'{"g?s?“?’%hﬂ'%ﬂ? Upfptaund flas

| equé¥ Ia ;@P '”@@%WH‘Y%L@'“?% i PEYSH 2MeiElo 981 JHHpFReMY Amingediizierten
styrene- es 4 PHETRE WAEP Y que r6ticule ou un copol yrrere du type

st yr ene netgchap Il'grm E’% gp cl1|1q eei\' eé\;ftgtfemugél ﬂ? emg ne %e{ad%%télt @Hue mit

sui vant hEVER 2 5 conti ent
10 a §0 %eh % une esu'l1)stance I u e dans Ie THF. 6. Toner

magnet i gyl eMﬁflbt}é@H%F Thridr heeN ang)weﬁfzo Qi der asbbteUdRREPRF aid nﬁagmkﬁu nuftbaliiglineRt de
fluidite dfgdlisehed Nﬁtaﬂ(oﬁa@leﬂrﬂast 7. Toner magnb6tique suivant |a
revendi cation 1, dans |equel |e polyal kyl bne de bas poids noleculaire
possbde revendicatignane pond6ral e du poi ds nol 6cul aire de 2000 A 30 000. 8.
ferggmagnet i que suivant | a revendication 1, dans |equel |e polyal kyl bne de
bas poi ds Tonéresaghétiques casprenblt une résipe eareant decifant Ve [@adrd intagnétique(i 5,14 ® Roeen
p6i ds sur poiisheus & lchee Ha lar résinen d'un Polydlighey davban®lds quuicgaireyiadite résine servant de
revendi cat liagncotnpredant sin| retymete deatypo vidyliguareegiartantybia §%serdl eoidsnd'disasubstanse
insoluble dans le tétrahydrofuranne (THF) ; ledit toner magnétique ayant un indice de fluidité de 0,2 &
45 12 g/10 min & 125°C et sous une charge de 10 kg ; l'aimantation résiduelle o, et la moyenne
volumique du diamétre de particules d dudit toner magnétique répondant & la formule suivante :

3,7-011d S o, 6,5 - 0,23,
50 dans laquelle o, représente I'aimantation résiduelle (emu/g) sous un champ magnétique extérieur de
108 /47 A/m (1 KOe) et d représente la moyenne volumique du diamétre de particules, allant de 3 2 16

micrométres.

2. Toner magnétique suivant la revendication 1, dans lequel la résine servant de liant comprend un
85 copolymére de type vinylique.

3. Toner magnétique suivant la revendication 2, dans lequel la résine servant de liant comprend un
copolymére de type vinylique réticulé.
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moyen de particules de 0,1 a 1 nmicronbtre. 20 10. Toner Hn ﬂm
la revendication 9, dans |equel |gppQuflpfs gRoneti que posgmumm!m k
moyen de particules de 0,1 a 0,5 micronmetre. 11. Toner maghetS qle gui vant
| a revendi cation 1, dans |equel |a poudre nagnetique est presente en une
quant i t e 4deTohbr ma@@tﬂqupa;nma'rea Biengicatids 3paahs 14406 1padsnsasvan deaiaftScoriprend un
r6si ne. 25 d&ipolyri®eadn typagiyehe-gsk@ dsdide atyligharéi@isesutuncabolymird dy typastyrehessee! | a
poudr e magndididguesttestyliqpe Bi@tét e en une quantit6 de 5 a 150 parties en poids
pOU( 100 parties en poids de |la resine. 13. Toner magnetique suivant la
vendf c &t i tanerimaanétique suivguidd revendieion hedaslpauaiie régige séreant declinttcomsiant 10/ 88 nt
3 “d' aj ﬂbﬁ%ﬁéﬂt‘eﬂ@St@ﬁarﬂg‘é@'edﬁﬂs'eTUﬁer magn6t i que sui valnt | a .
r evendi catlon 1, a ete nbl ang6 A une poudre fine de silice. 15. Toner
magnet i qife Pva?ﬂ%gtme PevAaharevgedicgtieny!, quLH“ﬁSB% §’l?d‘@'et¥n‘é'"%l?ﬁ do fptrite 4p 052 8
chargerrent ¥19BBs| ectr| que 35 ch0| sie de maniere a obtenir une val eur
absol U8 de uant | t mz
maner e (RIS UL ARAR G5 b bl S b ol
char genent oeI et ue CRoi S PR YT IR 3BT & r une val eur absol ue
de quant '8? eTcﬂ@r rﬁ%ﬂétﬂ@ésugarﬁ lé lla\gn%)m ‘Fi%aﬁl's I@qu%ﬁe éa%%éndqg fag%bldg‘%oleéﬂgpggst

magn6tsque sileMiamtuné Ganfitt Y& 692 &3k bR Bom?sa.sur 19 Y4se
chargenment triboel ectrique choisie de mani re a obtenir une val eur absol ue

de quant igf eTdier miyAEtEBe buivant(13) fevénidRatioRl 8, dindNedd! REoEIE maghatigh poss8ditEin dlamétre
magnet i que meyiel asparficales @& NEH Gidrdndre.l, qui contient un ajustenent de
charges positives et qui a ete nelang6é & une poudre fine de silice

hydr opholde Troenvmaphétigue suhalitas geendpaivh B) deasiadel lalBudrd MBgNStJWE Podbdeninedidbtry ANt
I\a revendi cmoveode fidftjculdaides0,] & Q8 elicrdmérgent d' aj ust enent de charges consiste
en Nigrosine, et la poudre fine de silice consiste en une poudre fine de
silice t%iToser magadtiqus suivafi I cevendicsifpn 1, dang jldgiel danpoudre mpdndtiqusadst préseatei anoune 20.
Toner nagnedUeitfdestdia 29p parties on poidhrpuc H0iPatiesien pgids delemisinent un agent

d' aj us"‘ﬁerrent de charges neqatlves et qui a 6t6 nelang6 a une poudre fine de
silice hy T?g “ﬁ'e $4vgrt Ta eprendigagion ’rbﬁens '?Pa'g'rl@mqué"@mtmwst pegsente en une
revendi cat | B PPIUBA R0 Pofde BRye A0 RITIST eSROKEREE "eiPechar ges magn6ti - ques

conpr end 15' nTonerrmag%é(t%uen?uﬁv%nt la %l\'ilgnd%arltgaq & leque:I:) la résine servant de liant contient un agent
30 d'ajustement de charges.

14. Toner magnétique suivant la revendication 1, qui a été mélangé & une poudre fine de silice.

15. Toner magnétique suivant la revendication 1, qui posséde une aptitude au chargement triboélectrique
85 choisie de maniére & obtenir une valeur absolue de quantité de charges Q/S (nC/cm2) de 3 3 12
nC/cm2,

16. Toner magnétique suwant la revendication 15, qui posséde une aptitude au chargement triboélectrique

' choisie de maniére & obtenir une valeur absolue de quantité de charges Q/S (nC/cm?) de 4 & 11
e 40 nC/cm?2,

17. Toner magnétique suivant la revendication 16, qui posséde une aptitude au chargement triboélectrique
choisie de maniére 2 obtenir une valeur absolue de quantité de charge Q/S (nC/cm?) de 5 & 10 nC/cm?.

45 18, Toner magnétique suivant la revendication 1, qui contient un ajustement de charges positives et qui a
ét6 mélangé & une poudre fine de silice hydrophobe pouvant &tre chargée positivement.

19. Toner magnétique suivant la revendication 18, dans lequel I'agent d'ajustement de charges consiste en
Nigrosine, et la poudre fine de silice consiste en une poudre fine de silice traitée avec une huile de
60 silicone & modification amino.

20. Toner magnétique suivant la revendication 1, qui contient un agent d'ajustement de charges négatives
et qui a été mélangé & une poudre fine de silice hydrophobe négative.

65 21. Toner magnétique suivant la revendication 20, dans lequel I'agent d'ajustement de charges magnéti-
ques comprend un complexe métallique organique.
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