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t oner ’éccorﬁlP?Fq_:"? Bhafst‘?émi‘t?ﬂ}’eﬂt p & t%?‘%F‘é?'}QB‘T gy of 't"? q:"\’/ﬁ“

i igrosjnp pqu ﬁ?mar oalﬂratsg s, (ch am-
ﬁ;gf Ophg@%éu;g‘uéh' ﬁr E& q#‘Ipi;tEnEs tomc alcicl)(8 tet %ézr%‘n ,J';:j"Z te%aﬁl;fx}o ‘3 anon éh
i sopr opyld. |t|h%(3 0" )L 1 Qicyclo nﬁ % froller may be
par theyl Ehﬁll&y Sl §9:1 - B w Q)tftheb dér SesthOSSI bl € to PUT ther

b
i mprove t Neasiiying .t.vszatga%nrohatthaé m@y16s Gled eﬂsrﬁadatytnbwammﬁér Ping
adj ust t hi amhegeRe }gg,,)@db(}mefonﬁaao 247 884 Bl In the case of a magnet i c
material treated vmth an agent containing silicon_elenent such as a silane

coupling agent, the overall content - content A and content B of silicon
el emenss defining the’ nagnetlc |r®1 'oxi de used in the invention are obtained
by renoving the anmount of sili. corl el ement ori.ginating fromthe treating

agent. 5 "The magneti.c tomgr'ccont al. ni ng the. magnetic iron oxide
according to the present inventi provi de mages- free fromfog and havi ng
a high density, which changes .| |m0e'&yvde)§%ffer ent environnent al

condi t¥ons. Further, 'the nmagneti.c toner reta$ns a proper charge even under
| ow t enperat ure-1 ow hum d| ty conditions and does not cause a denS| ty

decrease due. to char e attr Ie to t that

mgnet ¢ ;ffaw @E @ E‘@sft’%}f ﬁ;;eca;ﬁjg PR el aﬁ HBhis e

v ot Es% B g}m s,%aﬁac %@ S SNgwand
al so haV r Uus Sdé:olymer

magnetic fbr{c%m )SE Ei:xm ana p()&t‘vw cﬁargé Onidisr Jaf? B8 lusddl in Tahﬁopbt'ﬂb’re&tﬂ Ofdo wrd df $he

consi der aghdbfadin &R HREAR G, | FON OXi de is extrermely uniformy dispersed

| nt ‘oner PR thhgnbtRStoneR A6bofdhg t ﬂﬂ'dr’ésgdi Mvertion @lay W&éb@l ®SpraVided WhR 4 &ilica fine

physi cal |powas @xtemaniagddal ¥ whét dbRined Bihé abinatichtor the nfagrietit iidnSoxide 8siumingtsiieon

t oner parddnehiea meitveCcage datelbraod beiligr e maderwsiols a hightydoetrafigtd andnstdbiizeth

char ge sdrilichlattrid echarge shidibcanind be sngoraplishied by e thecoramlional weeref f og can be

produced. THhe siagfiretroedsr mey bokesd@rodsed thrqugh the dyyrreasesstand the evat Aresass- s pr ovi ded:

wi th the abWieedry peress eeferted do. hesein [se erpdepsiar eradusing sitiea tine wewden Swpughh warerraliasend

al so h#s %idetienrhi siligon S3lide Far exarapie,siica rawder CaMpo RieAuCErhagcording {or iy methestuttizing:

the sili ¢Aroldntyation of gassalst silfcpr tqrachipads o wwgenydiqeer flame. 2og fhackasigireagignch -«

the sili csﬁheé’l?rf‘?aé(rt’ﬁ"‘r’pée’% YW As a result, compared with magnetic iron

:0xi de co I ni silig co ent: -produced by the known 20 production

procesg, esrg&’t he’gﬁa t qﬁ&gm de has.a |ow-surface resistivity so that

the r eSU| t amtth té%@\?er f %raﬁé?w l?i':s gggf&& %?at e fn?e 969%{ Il%g' cﬁ) eMthle
0bvi at | NG, 46¢i) lobl Gndnall n‘fd& ol il ﬁﬁm IbridAeFRSRmaUe
t o char gegd, heﬁid@ Bm €8udhVif isb! ﬁaﬁed Ahd %W%ﬁl@at Hcfw%enj BV G tlﬁé present
condi ti Onﬁvent-gh &t i& Qﬂ%re@ﬁQQé'ﬂkQ@cat&wad? &f WRMERbdn P& Phriidid1Sizd ib dslrably within the
hydr Ophl rirtge Bf hdnf GOM QSR ALRIRE, paiculdN @ pelefabig em 0202 folva miclon.
Commercially available fine silica powder formed by vapor phase oxidation of a silicon halide to be
used in the present invention include those sold under the trade names as shown below.



does not cause lowering in charge due to noistening |leading to a | owering
in density even under high 25 tenperature-high humdity conditions.., As
descri bed above, the toner accordi iF§ @247t888 Bir esent i nvention provides
stable clear inages with littl.e change in density under various
environnmental conditions. The pmagnetic toner according to the present inve
tion may particul arly suRERDSYIbe used as a dry, pa8itively char geabl e,

i nsul ati ng one-conponent magnetic toner. 30 The bi nder for use in
constituting the toner accd%d@ﬁ@"t@eﬁﬂelﬂr5§eﬁt i #98ntion, when applied to
a hot pressure rol ler fixing apparatus using an oil applicator, may be a
known binder resin for toners. Exanpl es thereof ma¥ % ncl ude: homopol yner s
of styrene and its derivatives, "such as polystyreg% pol y-p- chl orostyrene,
and pol yvi nyl t ol uene; styrene copol yners, such as styrene p- chl or ost yrene
copol ynmer, styrene-vinyltol uene copol yner, styrengmyrgbrnaphthalene

copol ymes , styrene-acryl ate copolymer, styrene- met hacryl ate copol yner,
styrene-net hyl a-chl oronet hacryl atecopol ynmer, styigxegacrylonitrile

copol ymer, styrene-vinyl nethyl ether copolyner, styrene-vinyl ethyl ether
copol ymer, styrene-vinyl methyl ket one copol yrmer, mgiyyneme- but adi ene

copol yner, styrene-isoprene copol yner, and styrene-acrylonitrile-indene
copol ym&t; polyivnyl chloride, phenolic resin, natooKal84resin-nodified
phenolic resin, natural resin-nodified nmaleic acid resin, acrylic resin,
met hacrylic resin, polyviQap-0addtlate, silicone redMd, rxﬂyester resin,

pol yure- 40 thane, polyanm de resin, furan resin, epoxy resin, xylene
resisge Rl yvinyl butyral, teiGadmt Gasin, counar oneMS1¥dené resin and
petroleimresin. In a hot pressure roller fixing 3¥st§gtusrng substantial ly
no oil application, nore serious problens are pro S by an of f set
phenonmenon that a part of toner inge on a toneéer inage-supporting nenber is
transferred to.a roller, and @n intimte adhesion of a toner on the toner

i mage- supporting nenber. As a 45 toner fixabl e mnﬁg-g | ess heat energy.is.
generally liable . to cause blocking or caking in storage or in a devel oping
apparatus, this should be also taken into considerggéon. Wth these
phenonenon, the physical property of a binder resin in a toner is nost.
concerned. According to wWackétUApK when the contemt20f a magnetic materi al
in a toder is -decreased, the adhesion of the toner onto the toner

i mage- supporting nmenber nmen{WAOKERaOBBMIESGHMBR) oved, 1bhile the offset is
nore readily caused and al so the blocking and 50 caking are also nore
l'iabl e. Accordingly, when a hot roller fixing syst®n20Bi ng al nost no oi
applrcat;on is adopted in the present invention, selection of a binder
resin bétomes nore serious. A preferred binder resTn fay for exanple be a
crosslinked styrene copol ynmer or a polyester. Exanples of conononers to
form such a styrene copol yner may include one or r 80 vi nyl nonomers

sel es¥ed from nonocarboxylic_acid_haying a double bond and their
substitused derivatives, RuUchF48€agtytFe acrd nethyl acryl ate, ethyl
.acrylate, 55 butyl acrylat 0 ceyl octyl acrylate,

2- et hyl hexyl acryl ate, phen$ gc???é%ea ég acrylrc aci d, nethyl

met hacryl ate, ethyl nethagyyhabg - butyl nethacrylate octyI met hacryl ate,-
acrylonitrile, nethacrylonitrile, and acrylam de; dicarboxylic acids having
doubl e BWbnds and their substpighgsdidesiyatives, such as naleic acid, butyl
mal eate, nmethyl mal eate, and drnethyl naleate Vinyl esters, such as vinyI

7 EP 0O 247 884 Bl chlorrde vrn sﬁc vrn¥ ggnzoat ﬁ%
oot o ﬁfnaa" Bl e Eg’%;g% e eet %’P"ﬁ o e, e d A 5”3%" :
methyl &F haroe vyt 28 'ewse"eﬁ ) ema % 8thers. As the

crosslrnkrﬂgcagﬁg rﬁnQQ%EpugﬁhhﬁMbqu&%o or nDre pol yneri zabl e doubl e

‘bonds may principally be use Exanpl es t hereof include: aromatic divinyl

com 5  pOWHSitiond ms:la sy ikl \He M¥IdOL PrE&BE whetdidIsodiuii sikivtd 13 [aBEoRpb£28 Giith GR BRMYHUN C
aci ds hayi st or Woaikkhhl, @ pRiaEsd Suhersi G alRdfinedahty noBRsIGhY & ProdGtied GrbiiIsidiein siftlalsh@ne
gl ycol di maéchmpdsyd aitrean aziddo fornd silidid aiesl prodessiviedingd sdtiiem siticat solutiond® idatdamith e
such as di h#xthangb Rain,to thimv silijd ackiUdnlliaghencess Ghhetbin hatyrdi silitid oirha silicatedis oig@ouNds
‘having three or nore vinyl groups. These conmpounds may be used singly or in
m xture. The crosslinking agent may preferably be

9



uged i such an anount that the resultant polynerized units of the
crosslinking agent constitute 0.1 - 10 10 wt.% particularly 0.2 - 5 w.%
of the polyner or copol ynmer const EP@244$884Bd bi nder resin. For a
pressure-fixi ng system a known bi nder resi n for pressure-fi xabl e toner

which is soLr o8 w‘%rqo ber’ruspedr ati];eﬂnpeya F 38'1 é,g%gm&?%. .oérﬂzgtg such

I ncl ude: £ mu srlrcaﬂe s gkt ate & ticate.

el ast oner’ ¥ ,g,g, §,L. f.ﬁecg.bfc'a Lo ”%jgnes c%E's indibdN os@%&{: Ahde h

copalbyner, loBow: S copo |near satura

pol yestsers @ |ep@a(,§| ,49&,,3,{,&,09' Se,yﬁum@,r t| ve charge control l er may be added
to the magneglssnNigpbesii@likkyhe present invention, including for exanple:

ni gr osi ne angkukil, Bintd dickiyeda BsRUQL S; quat ernary ammoni um salts, such as

tri butyl bennydsaragingami KIKy 1- hydr oxy- 4- napht hosul foni ¢ acid salt, and

t et r abut y| agmeon)isiex (Mikusavfal Kagako Bat)at e; di or ganotin ox- ides, such as

di but yhd i n Swrstl gkamibhioatiadaan KKOxi de, and di cycl ohexyltin oxi de; and

di or ganot i n Hyessth{Ebise Yskubin Kd® di butyl tin borate, dioctyltin borate, and

di cycl ohexy Stidich(Fie Petison KagiagehK18) positi ve charge controller may be 20 used
in an armuntH"‘éf(P@S‘P“[Qhf@te\ﬁt'assﬁ‘a)rts pér 100 wt parts of the binder resin. As
anot her. t yp&ugsi. Htﬁ’sﬁ"t(':(\ﬁ@fftﬁ?ﬁ'ﬂ@“&"é’ﬁt‘%l ler, there may be used a honopol yner
of a rrf)"horrerMaﬁ%K sy u& represented by the formula: [err] 25
[err] [err] Sl Ch'B' H K ’[err] represents Hor [err] and [err]
each repres aco ”% r unsubstituted al kyl group ([err] - [err]);
and [err] r h‘a Cdr a copol yner of the nononer having an am ne
gr otp s“ Eg i zabl e nonomer such as styrene acryl ates,
and mnet acr R ,ess,,@as( ggﬂelegg,k%gﬁ k-&n this case, the positive charge
control | er FnsPrhRprdeditcdn Miquah 2 ‘bi nder. The honopol yner or copol ymer
functi oni NQ FaSafif(inkpeitll EheniafindieBiéd) | Ve, char ge controll er.can be used in a
proportion aficrdeat(JobEiih omsﬁ%@fsg..tshadbr nder resin of .the magnetic toner. The
nmagnet k<t OMahosB (HaRintih Bl Hamlet)he pr esent i nvention may preferably be .
provi ded w Nh!karlmatwma)rrﬁenrﬁayeﬂ,OX@DV\der external |y added. A toner obtained by
t he conbi natTuiimit (BérhdanhGhemicgisditd.)c | ron oxi de containing silicon elenent, a
posi tive ch&iimes (Blonatshiddyerkkind a silica fine powder, shows a highly .
control | ed Stedexiamiptimyiagauiiidoel ectri c charge whi ch cannot be acconpli shed
by any 3f tﬁé"@%‘d%ﬁ?‘i"ﬂ)ﬁép toners. The sili ca fi ne_ powder may be those
produced ¢ %ﬁhth’f AROVYY &‘2 g?‘i?(fé'g%p rt 1 ihese fig éﬂf?@‘é@’ss“'f?’@é"e& ¥ the

referred PO, e"@fh" S rfF‘ P’gﬁﬂ%ﬁg&ﬁﬁ"t’@% "c‘ﬁ et ?H%
VapOL pha tr?‘!ﬁ“ rap own m%ﬁ rf I-?‘ H 8 tonz_.r q::ntgn ﬁa%]F dyéd ha p (§har f
can be prg q‘y&'ﬁg %ﬁséer. cng ol t BE A torre ng ailh j‘; ‘f’f bl
gaseous Sbjs bl 1dr ShslieiteaonOds 'nduidel bl alr

reacti on gg oFBYdeopmBR ESENt € err e a ove

prepar ati on S§r&d to btftaid §os srxgisreteh.ea tnra pwbaealﬂrb &gm.&mmfeu eaﬁcartew&b? ebtaaﬁed

si | e aniroadhes diyes et .swde #i5atol Gvith la G onB Bl Abvind | oFHANIE GRIBRRASINAYGN as
al um num e&sk el @@ atdn th A sitBBhEIR] Atittoden-dongiRing Silane\ddupling bdent; ibothak theka.
conpounds. 8ubé presentihotionMpbsitiielgl chargetifie sifdan meais lohe Bavipg wilexitivé Bibixgecie eltbrden

t he presemtenimesayedibgthe blow-offsnefiioef erred to use fine silica powder, of which
‘mean pri mar yhsiicone pig haying e itsogere stomaih ity sige tchiim nal e SEsiicamegeil beving bleasd 101
to 2 nicrilpyingparialiseustue: | y preferably from0.002 to 0.2 micron.

Commer® ally available fine silica powder forned by vapor phase oxidation
of a silicon halide to be used if:the present invention include those s&ld

under the trade nanes as %llown beI ow. 8 : ll‘l
. _ -5i~0~- _ ~Si-0-
50 : ' l _ |
_ 1122 and/or Rp
' |
IR : RS ’
/\ o
55 4
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EP0 247 884 Bl AERCSI L 130 (Ni ppon Aerosil

Co.) 200 300 380 TT 600 10 MOX 80 MOX 170 15

COK 84 Cab-O Sil EP 0247 884 B1M 5 (Cabot Co.)

M5-7 MS-75 25

HS-5 EH 5 Wacker HDK N 20 30 (WACKER- CHEM E
G\VB VvV e "ﬂ)lf %es hydrogen, alkyl aryl or alkoxyl; R, denotes alkylene or phenylene; Rs and R¢ denotes

T30 T 40 gen alk% F'F.?ggn.&?yt YV @&Frﬁl r 5 otes a nitrogen-containing
Fr ansi | gte oc& a 0 ary o% ?jh tain_an o anc g
fjsggni&n %h%aw gej%gﬁmt{og nven |°6 na‘{eha sups'g'ut?x?rﬁg;uch alo th%l I §’§us V\qu amg%%\g
known hereto eemt ¥n-&%taﬂ#?.8'sha%9 cor pi?r{g a%ﬁ%?éd%r u@e&%@mﬁ)eﬁdoﬂ '&e,%fralﬁ 99& &'Fﬂuﬁ@re

silicate chidJ?e Heo fofidWifgS owi ng schene rmay be app
[err] In a tlon there rray aI so be used a process wherein sodiumsilicate

IS decorrpom.w,th an ammonium 55 salt or an alkali salt, a process wherein
an al kal jpne earth netal silicate is produced fromsodiumsilicate and
deconposed whbisin Fa3 an Gikoikyt gloupGi BNhslbden Giot; 3 Gd 4h, anBno[yrapes 8n winaicegroupchagioglat leust
silicate sahetitregenia®mt andat e nare integans Of0n-3satisiyng ¢he relgnshiptadmf b &i | i ci ¢

aci d, and a pFrecuessicyinp diving el tieastzine oitrbgep igroup oiay] fop exagiple) hezaneamiing grevp|havingdan 9
EP 0 247 88eam¢ drive asiq pubstitysnirvaeniropen-qeptainiag: HetpragyalicrprepRy Ofh SERHIR heMingyas nitrogen-
si|icon Wi ¢RMteleinig &ptprogyslic aratped Thel nifipoen-coptpinipg hetereayelis orpuP Hay, iy WigA@lep iop spfusated
sodi um si | {8 May reseactiely; glpeyn qnps, Fgam 6'\{@@“ s pnsepralpd petstpqyclic igo strygluregreviding the
Conmer ci al I'FORRTEOMEIRE heterpeyciici orqup Mok ingliyds Be olo%Ag by the wet process

i ncl ude those sold under the trade nanmes as shown below. 5 Carplex
(aval\l-¢ab e from Shionogi Seiyaku K. K i psil -(Ni ppon Silica K K.) Tokusil,
Fi nesil (Tokuya da K. mi t asi r'@gi SEIE M K.) SE;g,h Si | nex

(M zusawa Kagak I%J;ﬂ ) ’ N . Ny , S,N ,

H

Examples of the sturated heterocyclic ring structure include the following:

40

25

30

The hetrocyclic groups used in'the present invention may preferably be those of five-membered or six-
membered rings.

Examples of the silane coupling agent include: ammopropyltnmethoxysxlane aminopropyltriethox-
‘ysilane, ‘dimethylaminopropyltrimethoxysilane, diethylaminopropyltrimethoxysilane, dipropylaminopropyl-

45 trimethoxysilane, dibutylaminopropyltrimethoxysilane, = monobutylaminopropyltrimethoxysilane,  dioc-
tylaminopropylirimethoxysilane, dibutylaminopropyldimethoxysilane, dibutylaminopropylmonomethoxysilanse,
dimethylaminophenyltriethoxysilane, trimethoxysilyl-y-propylphenylamine, and trimethoxysilyl~y-propylben-
zylamine. Further, examples of the nitrogen-containing hetefocyclvc compounds represented by the above
structural formulas include: tnmethoxysnlyl-y-propylpupendme trimethoxysilyl-y-propylmorpholine, and

s0 trimethoxysilyl-y-propylimidazole.’

The thus tréated silica  powder shows an effect when added in an amount of 0.01 - 10 wt. parts and
more preferably may be used in an- amount of 0.03 -5 wt. parts, further preferably 0.1 - 2 wt. parts,
respectively based on the magnetic toner weight, to show a positive chargeability with excellent stability. As
a preferred mode of addition, the treated silica powder in an amount of 0.01 - 3 wt.% based on the

55 developer weight should preferably be in the form of being attached to the surface of the toner particles.

The silica 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 powder
may be treated with such agents in a known manner so that they react with or are physically adsorbed by

1



10= gtarsi | (Kam shi ma Kagaku K. K.) Hinesil (Ehime Yakuhin K K') Siloid
(Fuki Devison Kagaku K. K. ) H -Si| (Pittsuburgh Plate dass Co.) Durosil,

Utrasil (FU stoff-Gesellshaft MiEfUR247)884 BHS. Manosi | (Hardnman and
Hol den) Hoesch (Cherri sche Fabrik Hoesch K-G Sil -Stone (St oner Rubber Co.)
Nal co (Nal co Chem Phlladel hi a rtz Co.) 20 . |.nsi |
(111inoi st“R/Is'r'i‘?r Roder %p'ﬁaﬂf & 'I]"Eﬂ?e ‘?‘Ré"d!i’ ,?’Iekt" _E‘éﬁ'fﬂ‘e ‘K“ :;

P ,

rosi ane@ﬁ é yltnch-
s%p n

s

Cal | F tri Cfg &‘ﬂ t r sh rlc

In dﬁls_t_* I( eto’s)j %n(\gld hlor?s|§z£| :g( gﬂjﬂ ome os"
Har d

(Che:n Sd,m ﬁqg@%ﬁ%&% ﬁen§ o |l ”§ Qlfane, m Iet

N Snam
an . é} 3-0@‘17
K K.) 30 gionenfidhirkeitilsiids n%gana é}hy»A&y&uo)(aneAﬁn.swzwez un?sn,se» %i% :§ h.l.d ca
powder s, 5&% R dh hfar&PEGbpi dondet ltd BICA R tEiMInBSuniis 3Rdsh Rfdy BY uidduoRs-dr 48 hod
with nit rm@wr%re%mﬁéun&o [err]/g or nore, particularly 50 - 400
[err]/ ge pravs gesred Hade fine Siidatpowdsx aflaes to0finalgdadiaghyidropiobiity in @@ rargedeso -
formed by swaposaspbdisethe xetiartol thratiopftest sisdel @ davslofeatantdiping the ailicaopp@der fireated in this
el ect r ophewogwaph yhagy and lunitovm tribeplectiie claards. of kipwsitive polarity Hereip, theomethanoldifvetian kishg a
dye havi ngropdesi 2 ineesushak the B8ophobinityr of he raice ibe aeticesi kaving hydrophplitity dmpagese
changed t pasteedsy t o negative in its charging polarity and therefore
unsui t dbl e 1H¢ "’\??tg"lﬁ‘a'l "Eté’f‘lt‘i?ﬁ' ‘@f'"eﬁé éhel%e’él"é@‘?“%@( 3‘(#‘@"’19%@9’%*?""""“" of the
vi sual i zaf’T’a('J‘iﬁl %Fa ?” ?P? e &tP?)ﬁ’g;‘i‘f'ﬁd" ﬁp? e‘ u%%) is charged into
?ﬁ\e/elaggcg %E 8 _Sj ICHLjVLS&% Pa?(.}g%{l urn %h?l}so ra) L %n m [} caoén%s}%nMrreéj’
S ofIE ti e

&an?a 1 fha i |t

t
may be’ 0 4e9en oahy ol %Qﬂagrﬁég@ et
40 | east mgmgqonh ﬁeqmm%gr&hgeraém%fh cnmgae hd dofpgl€N- contai ni'ng sil ane

coupl i NG ageb paBéulakp ekbotht EHafeEnstic Brot,.la@d B 8 UBUloperWEadIBhg cidfsstalic WRlg¥s
char geabl gptihddi 8y2addiNE FBSHVOP RndgoébiD Giida PSWaal toVifie Hagm@toﬁ&tdcwdsmrtgaepeééban
nmeasur ed Byentidie id thamnef dovaldpb Bsbs nbh@aish |d GedRRseinl imBgy tetgitydovah twherg &Nis akam i N
its side etmahdudiBir lacory eiibd 6ofmEs Bitl retiiay iartgghaduakite ab imabdiat fheliditavstage. ais tid al
St ruct ur e predimabl) because the developer obtained by the comigmatiénauf the magnetic toner and theBpositifedy 10
EP 0 247 8@MgeBie inkeiie nowfa has a chasiae bibodiegtic otpege, andlthedistribatiop thewmef insheoxy | ;
[err] denot &e alatnplieeeer gecopsinarty | Itfermese'ﬁtérrvpr}tlomn@y foe ﬁxa}ﬂp&énav@scenyfdmg@wmg
al kyl, ni meegerh toritcampesifen hRERinG: ¢ dinder gFiBURe meaneti ian: oxa'ﬂcm%@r erd gehees a
ni tr ogeh- eqrplier fiopRipelvd foarefisynan Rengig by, Mo of ybieresuel dey oal il Tho '%ﬁ“ SA '@?ng and
phenyl ene 3% 63ing: ﬁﬂr‘ﬁ'ﬁqtgﬁ? ﬁs'€9n°f6? g"fi‘h‘i“ﬁ‘ ‘E}P’BEI 'PYa'Waﬂﬁmé‘ °|‘HSP ﬁs 3Py c'es
have a s uQavmg sizes of:1 the order %fén jﬁ%@ crons. he%ar?ttcles are C ass:fled to obtam a toner havuxg a vo%me—
average particie size of about 2 - 20 microns. At this time, a toner having a prescribed particle size
35 distribution may be prepared by controllmg the pulvenzatlon conditions to set the particle size distribution
before the classification and by setting the classification conditions depending on the specific gravity and
the feed rate of the toner. Examples of classifiers which may be used for separation of finer size powder
- include wind force classifiers such as Mikroplex 132MP (mfd. by Alpine Co.), Acucut A-12 (mfd. by
Donaldson Co.) and Micron Separator-MS-1 (mfd. by Hosokawa Micron K.K.). Coarser particles may be cut
40 by using, e.g., a windforce classifier such as Mikroplex 400 MP (mfd. by Alpine Co.) or Micron Separator
MS-~1 {mfd. by Hosokawa Micron K.K.}:or a shieve such as Blowsr Sifter (mfd. by Taiko K.K.).
In the above, the toner productton through pulverization has been explained. However, the toner may
also be produced through various processes. including the suspension polymenzatlon process and the
microencapsulation process. .
45 Next, some examples of product;on of magnetic sron oxide powder containing silicon slement will be
descnbed . ) .

Production E-xampie 1

50 53 kg of ferrous sulfate for industrial use (FeS0i+7H20, iron content: about 19 %) was dissolved in 50
lit. of water and the solution was warmed ‘with steam to form a solution maintained at 40 *C and having an
iron concentration of 2.4 mol. Air was blown into the solution to adjust the Fe(llyFe(lll) ratio to 50. Then,
560 g of sodium silicate having an Si0 content of 28 % (corresponding to 156.8 g of SiO) was dissolved in
13 lit. of water to form a solution, which was then adjusted with respect to pH and added to the above

§5 ferrous sulfate solution.

13.2 kg of caustic soda was dvssolved in 50 l|t of water, and the solutlon was used for neutralization of
about 80 lit. of the ferrous sulfate solution containing silicic acid component under mechanical stirring. The
excessive caustic soda in the ferrous sulfate slurry was adjusted to a concentration of 2 gl by gsing caustic

12



5 "“chargeabi lity. The nitrogen-containing silane coupling agent used in the
present invention generally has a structure represented by the foll ow ng
formula: RnSi Yn, 10 wherein R is arkPdl 24n8B4®loup or a hal ogen atom Y is an
am no group or an organic group having at | east one nitrogen atonr and m
and n are |nte ers of §<ﬁ ltg th erre ationshi Fm W e 8%-Cto
Qr-gamc gr nﬁ a&g relg io : f‘v % r"l'? hedan P% tai e
amno grou ‘Jii\i@ éntaiﬁmg) Lr: on e Sﬁfp nterﬂ eggli!:onifa ema’nt % frgc?'iroansoﬁrgq ﬂi ng
het eracycl | ga 5 vt %95 QLP onh .oﬂ le,aie gen- 1S conta

heterocycli'c vﬂ h b's%ect Jiﬁieﬂi Aeidfdh o&%‘ihﬁé Eﬂtaﬂi%d*} fig &dn O%RWPL# stic8l éiéiii’enﬂ?ﬁ’ oRBout 0
unsat ur at 4], fdsorifdh bf idn Fiiffvag’éyfs WER PREEIMR! B/ ofRRcdARMANGRNIRS ranbe 6188 960 vke
the unsat ugigdoRfonN&tiRk %)iﬁiit' Veas 1980wt S, aH& thid FcBntbHt Pitib Bl Grad BRut 3.7. The apparent bulk

Ni trogen- cadnkigi wds 2N fdee the @épdréisiinD i QblbnE s | A InUsls toh Sadintdntatoni 18rth iRQ hour,
[err] [ errind the BET specific surface area was 8.1 m2/g. As a result of the olfsrvétion khd2feds@bmdnt Btbugh a
Exanpl ese ofrarkhigsiat akcbredicloadops, de\nigietic Ironrugids showed aiv sveragecdiantiter oh@25 ritrb was g :
[err] 40 Thbéstaiaiydeyof spbergrlpartidesane thost partidkes havedtBeshiapd of we petahedromay

pref erabl y bdhe Hissplyedironfelementandisiiqoe dlement gipssuregnatdachy tenl minuieg) are glvrminmtiedelioving

t he si | aneTaXsupRidihe ealpulgtion;of the gertentsArAnd B yileyaxelsinaset hoxysi | ane,

am nopropyl triethox- ysilane, dinethylam nopropyltrimethoxysilane,

di et hyl & nopropyl tri net hoxysi |l ane, di propyl am nopropyl - 45

tri met hoxysil ane, dibutyl am nopropyltrinmethoxysilane, -

nmonobut yl am nopr opyl tri nmet hoxysi |l ane, di oc-

tyl am nopropyl tri net hoxysi | ane, di butyl am nopropyl di met hoxysi | ane,
dibutyi%ninopropylnonodethoxysrIane di met hyl am nophenyl tri et hoxysi | ane,

tri met hoxysilyl -y-propyl phenyl am ne, “and trimet hoxysilyl-y-propyl ben-

zyl ami ne. Further, exanples of the nitrogen-containing heterocyclic
conpounds represented by the above . structural fornulas include:
trimethoxysilyl-y- propylpiperidine trrnethoxysrlyl y- pr opyl nor phol i ne, and
50 trimethoxysilyl-y- propylinidazole The thus treated silica powder shows
an effect when added, in an anmount of 0.01 - 10 wt. parts and nore
preferably may be used in an anount of 0.03 -5 wt. parts, further
preferably 0.1 - 2 wt. parts, zrespectively based on the magnetic toner

wei ght, to show a posrtive chargeability wth.-excellent stability. As a
preferré& node of addition, the treated silica powder in an amount of 0.01
- 3 Ww.%based on the 55 developer wei ght shoul d preferably be in the form
of being attached to the surface-of-the toner partiecles. The silica powder
used in the present invention may be treated as desired with another silane
coupling agent or wi-th an organic silicon conpound for the purpose of
enhancrng hydr ophobicity. The silica powder may be treated with such agents
in a known manner so that they react with or are physically. adsorbed by 11
EP 0. 247 884 Bl the silica powler. Exanples of such treating agents include
hexahéthyldrsrlazane trimethyl silane, trinmethyl- chlorosilane, .

tri met-hy et hoxysi | ane, di met hyl dichl orosilane, nethyltrichlorosil ane,

al I yl di met hyl chl orosi | ane, al |yl phenyi di chl orosil ane,

benzyl di et hyl chl or osi | ane, brononet hyl di net hyl chl or osi | ane,
a-chloroethyltrich- lorosilane, [err]-chloroethyltrichlorosilane,

chl or onet hyl di net hyl chl orosi | ane, triorganosilyl nercaptans such as
45

50

55

13



5 ¥rinetthyl silyl nercapt

vi nyl di met hyl acet oxysi | ane,

di met hoxysi | ane,

1, 3-di vi nyl t et ramet hyl di si | oxane,
di met hyl pol ysi | oxane having 2 to 12 sil oxane units per

an,

triorganosilyl
di net hyl et hoxysi | ane,
di phenyl di et hoxysEP&47 88é¢ Bdnet hyl di si | oxane,

1, 3- di phenyl tetranet hyl di sil oxane,

di

acryl ates,

nmet hyl -

and
nol ecul e and

contai ni ng each one hydrexH—grpup—bonded—teS—at—he—tery nal units.
These may be used al one m xturp of two or ngre conpounds. - 10 I t
is préferred that the fi ta Sowder s tfredted|toSfinglly have a
hydrophgbicity in the rd B0 @ 80 as medsured By The et hano

titration test since a d cent aj nigwg tlheesil ijcagpowfler treated in
this way shows a sharp 4 nﬂtri boet ectri cg}chatrgg' of fa positive
polarity. Herein, the ne itration t est] provi des a mgasure of .the
hydr ophobi city of the si ne gartf clW®s qavfhg HydFophebi ci ty-inpartes
surfacesa 15 The " nd iteati pn Rest]" @efifed®in {he pr esent

i nvention for eval uatind ir oghobj cigy of tdhe tlregtedlsilica powder is
conducted in the fol |l ow or. —Sanpl egfine g lida gowd¢r (0.2 g) is .
charged into 50 m of we P50 m - Er 1 en ,yef*s fll ask. t hanol is added
dropwi se froma buret ur wh@l e Bnotint jof R he |si M cajis wetted
therew th. During this d h, &he forfent| i Rthd flasklis constantly
stirred by neans of a ns stigrerl The gnd point gan be observed when
the total amount of the ic& 20] pewder s syspended in the |iquid,
and the hydrophobicity |i bsefit ed by”th pér cerjt afe off the methanol in
the I Myl d m xture of we meghanpl ¥n rleaching the epd point. The
particularly excellent d i sEi'c prd?ided & ajdetfel oper for

devel oping el ectrostatiq i obgalnEd‘Qy' dinhg gositively chargeabl e
silica powder to the naq ongr athndi % tHe pyesgnt invention, .is
t hat the devel oper does derréase n Y made fensilty even when it
is usedz25 continuqusly ong pefiod off tige tut«retains a high
gquality of inmage at ¢ he{i | |stAge. | TiEs ils gesyma® y Because the

devel oper obt ai ned t h 'Hatlon Df t he nagpetlc tonenn and the
positively chargeabl® fi ka Bowder Pas f constlan{: trijboel ectric.
charge, and the distribJti, hereof ig sharpl The nbgnetic t oner according
to the Present invention pr exanpl e~be preducqgd ien the fol | ow ng
manner. A toner conposi tji prlelng a dind rﬂge5|n ot he jmagneti c iron
oxi de powder and a chard pntrol | gr is subjectqd to priel i m nary

bl endi ng by neans of a fi th @s a|ball nj | IS THe #esuljtant blend,

after c Qling, i's crushg h si'ze bf sevefal™ nmior esnalll er by neans of
a crusher such as a hani and istfiwelyl pilverfi zed by} neans of a
supersoni c jet pulverizgr. esdl t apt Ppart CF%S are find particles.
havi ng .si zes on the ords .1 - 50 ficrons The particlds are classified
to ob®din a toner having re-Ravefag® pafti®le |si & off about 2 - 20

m crons« At this time, g having & presclib®d partdcld size 35

di stribution may be pregareq Ryjcogtrolligg the Jpul erigzatijon conditions to
set the particle size dijstrilbatilon®bef prett he| classiffi fatign and by setting
the classification condifiens—d¢pending—on pecififligrgvity and the
feed rate of the toner. Exanple% aﬁ class?flers:Mhlch My He used for
separ at fon of finer sizg powder i ude forBe claéélflers such as

M kropl ex 132MP (nfd. by Al pi ne{Co ( : Donal dson Co.)
and- M cron Separator-Ms-{1 (nfd.: by'ngMkaag N Aé% . Joarser particles
may be cut 40 by using,} e.g., ¢ df cbrc E ' Kg as M kropl ex 400
MP (nfd,, by Al pine Co.) jor M cr; w%pa a%_ I\/S-ﬂ m‘ Hosokawa M cron
K.K.) or a shieve such gs Bl owel SiPter d. | b% “rai: 1. In the above,

tthe toner production through putverization has been expl ai ned. However,
may al so be produced through various processes

suspensi on pPehy/ ABdshréd@bidtholh RCESR 13

t-oner

Next, seJTepistisa rth

t he
i ncl udi ng the

Jo b BRENEHWR ANSRRSHRdiPHe REAGRSE Jata 4r
% Bicishd SUIEbILIA &S o R NRIneht (W0 ar@ theldid

Y\l SissQidh eat&bfng

silicon el sweélenidnt. IFrdattnel gRpH, itk dssolondats bi Stor¥iandrk & rdad2 the 10 9% Jiskdimed

f errous suirdhadi@nshDiand mehi SHor dissbivats EmduhE i dilicon BleMent G biRdMed. e&b@melyl&e%ssﬁm

di ssol ved ampubt®f lrantelen@ht anmb @0 %adigbolifve oficdnisteimaint isaSines ByReinghése dsth,abeidoh@dnt
forma solution maintained at [err] and having an iron concentration of 2.4

nol /1.
to 50. Then,

a sol ution,
above

Air was blown into the solution {p adjust the Fe(ll)/Fe(lll) ratio
560 g of sodiumsilicate having an Si O content of 28 %
(corresponding to 156.8 g of SiO was dissolved in 13 |it.

of water to form

whi ch was then adjusted with respect to pH and added to the



55>ferrdus sul fate solution. 13.2 kg of caustic soda was di ssolved in 50
lit. of water, and the solution was used for neutralization of about 80
lit. of the ferrous sulfate sol uti &R 0c247t884®BIng silicic acid conponent
under nmechanical stirring. The excessive caustic soda in the ferrous
sulfate slurry was adjusted to a concentration of 2 g/l by using caustic 12
EP 0 247 g8if Beulapry hafolowipgeayfifin at a rate of 37 I/min into the slurry
while maintaining the tenperature at [err] to conplete the reaction in 5.5

hour 8~ Then, the solid in the slurry was washed _and.dried to obtain a
magneti ¢ iron ox?ﬂBtEBﬁtéiﬁiﬁ§1§FP?%ﬁﬁ arenpht o f TR 1iGARRL B the silicon

el enment in the magnetic iron_gxigde s_neaspred ta be 0.72 wt. % based on
the iron elenent. 5 VVtﬂgrggpagglfﬁofﬁglﬁﬁgﬁgt%Eogron oxi de thus

obt ai ned, the content A of Sik%ﬁggﬁfiﬁg?g;6€E§%§l@g8ug %gn%)gkssolution of

iron elenent was 0.43 wt.% T icon elenment in the range
of 90 - 4100 wt. % di ssol uti on;Qf i t 1558 ;ut.0 t he cont ent
ratio B/ A was about 3.7. Thelgégaégﬁ?ghgl edéﬁgﬁf§%mgé§%4%§%gggc, t he

di spersibility in toluene wagel;ipBhi B16R6A®] 0k $€0i nEntation length in 1
hour, and the BET specific surface area was 8.1 [err]/g. As a result of the
observation and neasurenent {hBowgk @.06/32zanknDssijor @lectron nicroscope,
t he magietic iron oxi de showed an average dianeter of 0.25 m cron, was
substantially free of spheei 0ak3putt®cl es and nost particles have the shape
of an octahedron. The dissolved iron elenment and silicon el enent neasured

| S S i, U g

“respective values at the 90 wi% dissolution from the respective val %t the 100 wt.% dissolution, a hed _
0. content B is calculated by using these data ofbwsOW O
i en Cuco o uco n '-a~-~ac 20 ° ' Ch o
.- CA Eariaveavenentes in o co- a' - * 41 ,

a-~~0 v;OOContent B = [dissolved amount of silicon element

iﬁ:thefrange of 90 wt.% ~ 100 wt.%

30

dissolu;ién of iron element/dissolved
amount of iron element in the range of
* 90 wt.% - 100 wt.% dissoluton of iron
-g; ' element] x 100

40

(23.1 x 0.22/3220 x 0.1] x 100

1. 58 Wt- %

Production Examples 2- 4

The procedure of Production Example 1 was repeated by changing the Fe(ll)/Fe(ill} ratio, the amount of

addition of sodium silicate, anid the ‘remaining’ caustic soda cdncentration at the time of neutralization,

50 respectively, as shown in Table 2 appearing hereinafter, whereby magnetic iron oxide products having
properties satisfying the requirerments of the present invention as also shown in Table 2 were obtained.

Comparative Production Example 1 " -

55 The procedure of Example 4 was repeated except that the sodium sificate aqueous solution was not
added to obtain a magnetic iron oxide. The magnetic iron oxide obtained showed the content of sificon
. element based on the iron element of 0.02 wt.%.

15



0~ r.% 0 ' 1 in | A 0. 4

a- to 1" 0 % iin E4 M~~~ (D ©
toa-C*. Ot 35 0 40 i DEP 0 247 884 81 10 v- (- a-1
10 40 t n~0 c C C4 C

f]? | ~~mmmmmem Et@ 1mago showed fractlonally dissolved silicesncontents (A and B) of about 0.03 wt.%
45~~~~~~JQSDQ<L“!QLQP~@~1~~~~ q gla rapge of 90 wf ﬁ d1s tlgn zf 'a’a\fép"ﬁmg?%h

shows- i n # ﬁ‘ﬁ?rbel netlc llrer‘(? xi e owe avrtra Lﬁl%: from w %1% Icc. é Lsggeb(?bmty i
cm d’an
n

absci S92 Gherlinaile b oo &
di ssol ut 'agg}aqeaaaﬁice S1z§' bS8 thide ﬂgemsew t.s.pga @as&s@&. smls§t§|9 IeHEd’oﬂ nmerat e
of silic ement 1s read at the 10 % di ssol utlono iron elenment, and
then the dissol ved amobunt of silicon element is obtained. Separately, t he
di ssol vedoopiparuivh PRbudiibEkapbeZEnt at the 10 % di ssol ution of iron elenent is
obt ai ngd.” By using these data, the content 14 EP 0 247 884 Bl Ais
cal cul at ed ims gréveddrebi rrodusiipneRxarablé 0 was (pedteeindxcepthatthe ¢dtiatin otay echduaerbumibr  Of
silicon aalaekierbnditioatof pH®.4% Ti4.SBhel prdpedies ofdfie productmagneticenb ofideyark shaiinsis dhev ed
anount offolib@ing Table 2 together with those of the above Priogugtipne@mplest angt CanGpatetivedfroduction
di ssolutifxampléi. iron elenent] x 100 = [23.1 x 0.06/3220 x 0.11 x
100 157= 0.43 wt.% Fromthe graph, the dissolved anmount of silicon el enent
and di'ssol ved anmount of iron elenent in the 20 range of 90 w.% - 100 wt.%
di ssolution of iron element are respectively obtained by subtracting the
respective values at the 90 wt. % dissolution fromthe respective val ues at
t he '-ls@O W . % di ssol ution, and the content B is cal culated by using these
data a¥ follows: 25 ' Content- B = [dissolved anmount of silicon
el ement in the range of 90 wt.% - 100 wt.% 30 dissolution of iron o
eI enent/di ssol ved amount of iron elenent in the range of 35 90 wt.%- 100

. % di ssol uton of iron elenent] x100 40. o = [231 X
022/3;’520x01] x 100 . '

30

35

45

50

55
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= 31.58 wt.% 45 Production Exanples 2 - 4 The procedure of Production
Exanple 1 was repeated by changing the Fe(ll)/Fe(lll) ratio, the anount of
addition of sodiumsilicate, and t P @@888iBYy caustic soda concentration
at the time of neutralization, 50 respectively, as shown in Table 2
appearing hereinafter, whereby magnetic iron oxide products having
properties satisfyin e i gn as al so
shown.in Table 2 wer 1 55 The
procedure of Exanple cat e aqueous
sol uti ong,was not add netic iron
oxi de obt ai ned showe n_eel e@n @ the iron

el enent of 0.02 wt.?9 i cFha nmagfeti c ifron Joxi de showed
fractionally dissolv -aRe-By—ef—abeud—0-—0B W . %
respectively up to 1 in tjhe range off 90 100 wt. %
di ssol utieon of iron Bn elferentt was ¢onsidered to have
been introduced fron he®r gsuft ant Snagn& ik iron oxide

-hep

b Prdduct i
t hat| t helsodi u
it L;rqn rDxiide.

showed an apparent b o eribifl ®ylin 5
toluene in terns of I 7 mn a BET specific
surface area of 6 [e ize off 0.3p mcron by
observat®on and neas on~ni ¢r e Ecope.
Conpar ati ve Producti Prodycti op Exanple 3
was repeated except unden_an pci dic
condition of pH 6.4} pjduct ragnefic iron
oxi de.arg shown in't owwijt het hdse of the above
Producti on Exanpl es l esl. |12 RO 25 30 35
40 45 50 55 16 = EP = PN ~—~—~'0 -
i — _ . [4811=4Q0 2 S B0 0
o - ©O ~ -iom.;-f- . ©
v Qs @ _ -SRI
3 |81 8 Fla |xa|s|s]|  |s
[0} (o1 8 _5 .- . . ] v
&= . 1 - -— -— [ [=4
3 Oom = :
S
m —
0 28 %lg ({s|g|s 5
A §¢ﬂ E o o o o ' ™~
-
(] e S~ 1 )]
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A EREARARIRAD
2
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50

Hereinbelow, the present inveri,tioﬁ_ will be éxplained by way of Examples.
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C 'o17 Ebygens! Zggyla'll*’saaﬁp@é:rylawé‘ﬁé'/lﬂét hyI hexyl

acryl afe/ di vi nyl g benzene (‘ﬁ,p rrerl zat i on wt. ratio:

80/ 15/ 5, weight-a EP&Gé‘em?Pé’ rTo‘C°P merizatjon,gt- 330, 000)

100 wt.parts Nigr -

Low- nol ecul ar we?ghlti% ngO/l ({pyl e""r?elght average mOIeCXIfsr Magnetic iron
oxi de @f Producti QBig Bramy! The above

i ngredi ents were vveII bl endﬁd in a bl ender and malt kneaded at [err] by
neans of a rol | ygykbsihee kneaded product was cool ed,4 coarsely crushed by a
hammer m ||, finel'y pulverized by nmeans -of a pulverizer using jet air
stream and cl aggwf..h@delayu&ﬁmmgiw c;g)ltypa;sﬁjyfllee,re t 0 gobt aimm a p05| tively
chargetbl e, 25 electrically insulating black powder having a

vol une- aver age Maghetlie dirom existsowf 11 m crons. To 100 wt. parts of the
bl ack powder was added 0.5 wt. part of a positively chargeabl e hydrophobic
col l.oidal silica Preduetimn FExampde rfo- nodi fied silié®one dil, foll owed by
bl endi‘ng by means of a Henschel mixer to obtain a positively chargeabl e,
one- corrponent insulating, magnetic toner. The toner was used for

devel opi Ng #,NBARLII¥SheVts R WA DienddaSh b bie%gﬁudtnﬁblt%éaﬁé‘d at 18@9@ b %%tdf‘ilﬁ‘ou' n a
comrer i ghili. yné Midhded PrdAud MRS Sdoled oarkdctashed by™d hmntdY m b z’h Wh&hea an
i mage havjguRgizér Jding et R ibdn, ad crdssBd by b hddreel R@sifin Gb ot efboimsolcuérgéaae

obt ai nsd eciedly MeWdBg bladkRde hating adbiiméreNeriBd pamicii sitb biyabb@ndlinfidrémes. Furt her
under | ow t Bampeer et pane-of e diudkrpalidel wés &Kied 0.5 30 pif} ofcDpusitivehyo tirgastib jogiphobic

t enper at wnotpidal gjiva traatedivithyan( fraing-frodif®8 shigone oih dolibwadinky, blénding) &y aeass ¢fiacidensdhell. 30
and 1. 28 roiear & aiitrired pasitively erardedttie, bee-adimpénenteinsiatingn magnatipetorke kb toper WA @isedt fbre

t oner vvasiemg’e@t'@wﬂﬁb' Sarged trteshimagestosffeqt impge fomajien incpspmmeroisiic peatiblereopieh e

| mage e r{glF({S? ViRid: byt %préK Ka,n\ﬂ‘nereby an image having a high density of 1.28, free of fog and a high
resolution was obtained under normal- temperature and normal humidity conditions. Further, under low

temperature-low humidity (15 °C, 10 %) conditions and high temperature-high humidity (35 °C, 85 %)

conditions, image densities of 1.30 and 1.28 were cbtained with little difference in image density. When the

toner was subjected to 50,000 sheets of repetitive copying operation, the image density was stable, and

35 there was observed no problematic fog or reversal fog in a white erased portion when a region-specifying
function was utilized.

The toner was sét into a solid piece with an epoxy resin and sliced by a microtome into a 2 micron-

W,  thick film sample, which was then observed through a scanning microscope with respect to a reflection -
' image. As a result, the magnetic iron oxide particles were found to be uniformly dispersed in the toner
40 particles.

Example 2 - 4

Example 1 was repeated except that the magnetic iron oxide of Production Example 1 was replaced by

45 those of Production Examples 2 - 4, respectively. The resultant toner products all provided images with high
densities and.little change in image density under the different sets of conditions; and the performances
were stable under repetitive copying. operahons 3

Example 5
50 . : o
A negatively chargeable insulating- magnetic toner was prepared.in.a. substantially similar manner as in
Example 1 except that the ingredients .of 100 wt. parts of polyester resin, 50 wt. parts of the magnetic iron
oxide of Production Example 1 and.3 wt. parts of a chromitm complex were used. A developer was
prepared by mixing 100 wt. parts of the toner with 0.5 wt. part of a negatively chargeable, hydrophobic, dry-
85 process silica, and the developer was used to develop a positively charged latent image for image
formation in a commerciall available copying. machine (NP 7550, mifd. by Canon K.K.)), whereby clear
images with a high density were obtained with litile change under various environmental conditions and
stable performances under repetitive copying operations. :
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35 ‘there was observed no problemati & fog or reversal fog in a white erased
portion when a region-specifying function was utilized. The toner was set

into a solid piece with an epoxy reER n24and84Biced by a mcrotone into a 2

m cron- thick filmsanple, which was then observed through a scanning

m croscope wth respect to a reflection inmage. As a result, the magnetic .
i ron oxi deﬁS&EﬁEﬂ?_@éﬂR&m found to be unrfornty drspersed |n t he toner 40

particles. Exg

_ Ges f dﬁéfa % repeated Eg)scﬂ_gp' L he rra '8
i ron oXi de o
Exanpl es 2 & c(’e"s"m{ea(t:' R xam? es uﬁs é?%%%e? ke o"é?ﬁ%‘t'% "3? pxige %vr é‘&tm

ﬂ
| mages \M t h ﬂ rghr g&ﬂ?@éﬁﬁﬁtﬂq%dlﬂ Ht ﬁurﬁrgrwq&%drb&s'ﬂ&g%otg:gﬁ@ ﬁ wid! Ervechgom-
di fferent .‘feg with tHe QO il EBRple 3NGnabi e rtevrtt@.ram&e% niRfafey & Was more
repetitive remrawmaadthagd Sty WX RWVBrLE d .né%e%maﬁdefé%t rep&mam bem 1.26 at

i nsul ati ng wegite blage df Q108 UNYE ShelHigh e fRehturdhigh Kudfiditly @bHditiads| o Friadd dekitylWRB BEIow AS
i n Exanploe ab 10X €6 theloladt abdiewdrét)s 6.6 Byhe 3m600BEbtsf reppraivd copwitg. POI yest er
resin, 50 W .wparthe tanbr wiscseBin el iepoxy redin @i dieedoby Pnoaitiatsi inn aBx evpinehick farnd
3 wt. part saopie.avhichwesrthemplsengsl brougher scanningdnicrdscdps/@thopspectwas refilecipaimegb. By a

m xi ng 100 reswult, theamagoetigfpattities wasm boralizgdiimthg agolemeratgskipmm ip fthectonee prsticiey ehhopein a large
char geabl e,potigriiresshmagnetic pertigles Bas obgarveBess silica, and the devel oper was

used to Bevel op a positively charged | atent image for inmage formation in a
comrerci al IM&E@L’S@W ng rrachi ne (NP 7550, nfd. by Canon K K )
wher eby cl ear s vvrth a re obt th | i t?m%e

(-] ann( Si
lrjgggtr:\r“t/ a;/r OOI’J‘%eé:ﬁ %m%p Fr ongox')‘ %mp'e %‘fpsosu 83r %'P"%g"e %étrg::’:(}e‘?I r?ﬁ')"fm

A toner was p Pﬁoﬂ#ar me.%m' dd bl Hoy %coﬁv@m&s B otSivda LofnpMlifh trle result
except thaty, Ei!hﬁlpﬁqgﬂr%r fhe lol;vqgtn&?&'tudﬁo@g\ d?’tfolt?%e%g Qfsé RAbre bREMBleCind m¥as
substi tut edmﬁd%rdeh@@ wWaB BWErod Gudng%beﬁi%b d6pyM HomOfANCH 'tl%rtmﬁ'al sl oh- coblMbest
normal t enmueload Hebts,2dd 16191 FRh ShebtY. 01ABihb iR Semptatutl Nigh iR 3B dRions) the
was obsessVv aflageQishsitp asitwaidd o 1122 4t @ iidal $taye X aNPbrecopyingdh 3&:000tshedtsl dasvto 1.08 on.
terrper at ur esojoavsheetsti di ty conditiaons, the fog was nore noticeable and the

i mage densi t yTheadsvélapiugrabaladeristics gpf tHeeorﬁf) pBp@ed hebéalugéd indfye tesiisiclive Exammylesnand
from1.26 dkompbretive Ekaniplel astingiyeivelf showr0f thelfipiideing Té#te i gh t enper at ure- hi gh .
humidity conditions, the Image density was as l.ow 10 as 1.01 fromthe
outset a¥d | owered to 0.86 by the 30,000 sheets.of repetitive copying. \Wen
the toner was set wth an epoxy resin-and -sliced by a mcrotone Into a 2

m cron-thick filmsanple, which was then observed through a scanning

m croscope with respect to a reflection-inmage. As a result, the nagnetic
parti cl eg were | ocalized in the-agglonerated formin the toner particle,
wherein a large portion free of magnetic particles was observed. 15
Conparative Exanple 2 A toner was prepared and evaluated in the same manner
as in Exanple 1 except that.the magnetic iron oxide of Conparative
Prod\“’étron Exanpl e 2 was substituted for the magnetic .iron oxide of .
Productign 20 Exanple 1. Under nornmal tenperature and nornmal humdity
conditions, fog was observed compared with the result in Exanple 1. Under
the | ow tenperature-low hum dity conditions, the fog was al so nore

noti ceabl e and the i mage density was | owered during repetitive copying from
1.28 at the initial stage of 1.20 on copying of 30,000 sheets, and to.1.13
on 50, 006 sheets. Under the high.tenperature-high-humdity conditions, the

60

55
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255 iL.mage density was lowered from 1. 22-at the initial
copyi ng of 30,000 sheets and to 1.08 on 50, 000 sheets.

stage to 1.13 on
The devel opi ng

characteristics of the toner prepaFed24né88«Bal uated in the respective
Exanpl es and Conparative Exanples are inclusively shown in the follow ng
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Exanpl e 6 Styrene/butyl acryl ate/di net hyl am noet hyl 5

met hact yl at e/ di vi nyl benzene copol yrer (‘copol ynmerization w. ratio:
80:15:4:1, 10 . weight-average nolecular weight: about 190, 000)
100 wt. parts Low nol ecul ar wei ght ER00 945 88/Btne 4 15
Magnetic iron oxide of Production Exanple 1 _

60 20 A positively chargeabl e, one-conponent, insulating magneti c toner
was prep using the above ingredients in‘the same manner as in
Exanple 1. In the sane manner as in Exanple 1, the magnetic toner was used

W in an | e s AIRGY e P AL 8T 255 T TR ear i mages wer e
obt ai ned al so unqgl, rfﬂ?rﬁagtfb @{@gﬁg%géﬁzghgh&%g,?l nte\é condi ti ons and under

the | ow tenperature-low humdity co I ons esults were al so

obt ai ned under thedRP8inds Vea €001 #E. 1 88k i0S Bo1Hs3Q .4, Magnetic toner
particles, conprising a binder resin and magnetic iron oxi de particles,

whereif said rragnm;jghuJaw‘e@qedem@aééughgsw@r?thnwdmd in a proportion of
20 to 200 weight parts per 100 weight parts of the binder resin and said
magneti c iron oxildd Q) cl es satisfy the fol |l owi ng poopert.ipasts35 a
silicon content of 0.1 to 1.5 weight % based on "the iron content; a
silicon cont entlow-giol®culat girighbrpptyproaydénen a si4 i con"content. A of
0.7 welght % or | ess based on the iron oxide particles neasured by means: of
up to about 10 Qﬁﬁlq%%ﬁ%ﬁxﬂﬁhd%n°6fP%ﬁéuFFGQHOX|de particles; a silicon
content B of 0.2 to i.ght % based on the iron content, present in the
cerdtal portion EVQNR} ron oxi de ‘particles nmeasured 59 di ssol uti on of the
renalnhng 90 to nearly 100 wei ght % 40 of the iron oxide particles; a
rati o of. content B/ content A of above 1.0. 2. Magnetic toner particles
accordi ng t R peiiie chargehbR) SeltompdheRP@ERtnG, rhdgRélic AhetiasPitépaled g usiR@ ¥R aBbve
aver age pagrédietisan o Zeminakherlast id EXankble .0 HEBERE marhr a3.in BRGPRLI e Abtic toner
parti cl eswaaasar tr aeyelopmert af Mndgativéle EiaErgbdt itent IAaHRE Wheksbly rad¢lead Yhage withrah iibages
have am alesditage 1g6was otdneli Sigilaly dlkail invage wére rbinedrai$ocunderthe iy earperatutechiigbr
parti cl eswaiitoredaditigng encrgdep ttec i tomgergiuestiow hufisite icondttibns. Geeth eestits wereraiso
oxi de pardblainpéundg(the repetifjya coryifg ster age particle size of 0.1 to 0.6 umand a
BET SpeCIfIC surface area by nitrogen adsorption of 0.5 - 20 [err]/g. 5.
Magnet i c €¥A€r particles according to claim4, wherein the nagnetic iron
oxi de ﬁartlcles have -a BET s eC|f|c surface area by nitrogen adsorptlon of

4- 2000 g %1"" oo %Y”Sﬁ e ek % ?% £953" ot 2n A RLGSEILAC
claim er nm ion of2 o2&f< C(‘ w %h? %ﬁ f@e%&t or ré; and saig
proportion c |ron e rtidi's t@fyﬂﬁé fo opeR‘ resi 1
35 a suhcon content of 0.1 to 1.5 weight % based on the iron content:
a silicon content A of 0.7 weight % or less based on a silicon content A of 0.7 weight % or less based
on the iron oxide particles measured by means of up to about 10 weight % dissolution of the iron oxide
particles; a silicon content B of 0.2 to 5 weight % based on the iron content, present in the central
portion of the iron oxide particles measured by dissolution of the remaining 90 to nearly 100 weight %
40 of the iron oxide particles;
a ratio of content B/ content A of above 1.0.

2. Magnetic toner particles according to claim 1, wherein the magnetic iron oxide particles have an
average particle size of 0.1 to 2.0 micrometer.
45
3. *Magnetic toner particles according to claim 2, wherein the magnetic iron oxide parttcles have an
average particle size of 0.1 t0.0.6 micrometer. :

4. Magnetic toner particles according to any precediing claim, wherein the magnetic iron oxide particles
50 have an average particle size of 0.1 to 0.6 uLm and a BET specific surface area by mtrogen adsorption
of 0.5 - 20 m%/g.

5. Magnetic toner particles according to claim 4, wherein the magnetic iron oxide particles have a BET
specific surface area by nitrogen adsorption of 4 - 20 m?/g.
55 . .
6. Magnetic toner particles according to, any preceding claim, wherein the magnetic iron oxide particles
are contained in a proportion of 30 - 150 wt parts per 100 wt. paris of the binder resin.
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Exanpl €€ 6 Styrene/ butyl acryl ate/ di+ethyl an noethyl 5
nmet hacryl at e/ di vi nyl benzene copol yner (copol yneri zation w.

80:15:4:1, 10 wei ght - avEP aga7 samBecul ar wei ght: ' mm“\“\ :
100 wt . parts Low nol ecul ar wei ght polypropyl ene T “““\ i
Magnetic iron oxide of Production Exanple 1 . » ¢ L ¥

60 20 A pd2PPR%8|y chargeabl e, one-conponent, insulating, magnetic toner
was :prepared by using the above ingredients in the same manner as in
Exaffple 1. In the sanme jmannei as in Exanple 1, the maqnetic toner was used

for devel opment G TENGE PRV e AFTHA G/ A Imatdinl amiipe thiler eby a cl ear i mage

was ,qbt ai ned. Si rrgl arly clear inmages were
e

ith an’i 25 dens; f.1.26
W th an i nage m%@?%&ﬁﬂ@ﬁ—e{é%ﬁ’lf‘é’tl 4R h AR HNSF conditi ons and under

obt ai ned al so under

t he | ow t enperat Ur("c‘o'g%"i’#ﬂlé’?i@a&&o%’@ﬂ!.“ 0. CRfL 1rse_s4u,lilt s were al so
petiti 1 :

obt ai ned under the r. ve copylng test. A & s 30 T Magneti c toner
particlgs, conpri§jdignd-Avidd@lge GRl1RcANG TRANRIH G 1401 de particl es,
wherein said nagneti ¢ iron oxide particles are contained in a proportion of
20 to 200 wei ght pawt,®opgr 100 wei ght parts of the bilru;l)erwtr.g,%iﬁsand said
magnetic iron oxide particles satisfy the follow ng properties; 35 . a
silicon content Low-thol ece)hrS wedighitt pbllygaegpydreridne iran content; a silicon
content 1A of 0.7 weight % or |ess based on a silicon content A of 0.7

wei ght % or | es#lalgasdédcon rohe oxride @fi Perodarcttiicires neasured by neans of up
to about 10 weight % dissolution of the iron oxide particles; a silicon
content B of 0.2 Exa®p}ei dht % based on the iron contd®®, prdsent in the
cent=dl portion of the iron oxide particles measured by dissolution of the
remai ni g 90 to nearly 100 wei ght % 40 . of the iron oxide particles; a

r.at 10 .Of CO”I\ gitivﬁg Gé? : ﬁ&tqnécgrtpoﬁém\{r?sul;un N mggnet‘xq%ﬂvéscprgﬁ&g rby%ﬁ ihglaggﬂ/e
accor di ng i Dacehid!if} i san¥ Yrribr' hs il 'ExaFhBi 1€ ltffe dalB thafhbl S8n B&inipleCll 8 fic fdher
aver age pagakiusdciod bidvBlogthent Bt o nddativeiyCenilgéd RISRE iRfage, HRersby a NHD HRdgh Gvith @R Grhage
particl &s dargpofl i e whsOobidindll.MBirdiariyVaB&rSinkget MRre GMEHRE ko iridBNthe MYh BfhpBratisitighes
have an awRmage cpriktbhsChr Gide thef 100 dmpoRatur@io® HinGditp reBiidRtions. LGoodvVingsed wére tamaer
particl es cbaamed chdaghd @pelitive copyirigaelti Nng cl aim wherein the magnetic iron
.oxi de particles so have an average particle size of 0.1 to 0.6 umand a
BET speci f¢laimsur f ace area by nitrogen adsorption of 0.5 - 20 n2/g. 5.
Magneti & toner particles. according to claim4, wherein the nmagnetic iron
oxi de par t' cMegneticioeer pariRIeF, copiedsingi ¢ sur f ace area by nitrogen adsorption of
4 - 20 nR/g. 29%dgr reRp e tagnetip riep .038? PPrticiess wherelprsgid iaranelic iwa\oxige dadielphgre
claim wher eF‘?g‘taE'ﬁgi:"n‘h (f;l%‘i';!r‘:ﬁ of ?Q)i?sﬁ; 3 i‘f"qlghfﬁj’éftr% 'f‘?ft! 1% wejght PRIES A Hierbisger; rpsinyand said
proport :Iason O];ns%gn co‘r?eg;\t 03,8.?1 tpg.zgvaéiglpt&rbg'sepont @ in naz:igtgnt:Of the binder resin. 21
a silicon content A of 0.7 weight % or less based on a silicon content A of 0.7 weight % or less based
on the iron oxide particles measured by means of up to about 10 weight % dissolution of the iron oxide
\/ particles; a silicon- content B of 0.2 to 5 weight % based on the iron content, present in the central
“ portion of the iron oxide particles measured by dissolution of. the remaining 90 to nearly 100 weight %
40 of the iron oxide particles;
a ratio of content B/ content A 'of above 1.0.

2. Magnetic toner particies according to claim 1, wherein the magnetic iron oxide particles have an
"~ average particle size of;0.1 to 2.0 micrometer. : ' L.

45 , ' .

3.-» Magnetic toner particles according to claim 2, wherein the magnetic iron- oxide particles have an
average particle size of 0.1 10.0,6 micrometer. ) . . £

4. Magnetic tdner particles acbording fo ahy precediing claim, wherein the magnetic iron oxide particles
50 have an average particle size of 0.1 to 0.6 um and a BET specific surface area by nitrogen adsorption
of 0.5 - 20 m?/g. ' '

5. Magnetic toner particies according to claim 4, wherein the magnetic iron oxide particles have a BET
specific surface area by nitrogen adsorption of 4 - 20 m?%g.
55 ) . : : _
6. Magnetic toper particles according to any preceding claim, wherein the magnetic iron oxide particles
are contained in a proportion of 30 - 150 wt parts per 100 wt. parts of the binder resin.
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EP’0' 247 884 Bl wCc L M
particles according to any preceding claim wherei n the b | E‘E'H’J’w@ﬁ““l
conprises a crosslinked styrene c@rod gamsss 1. Magneti c to

according to any of claims 1 to 6, wherein the binder resin conprises a 5
pol yester resin. 9. Magnetic t oner particles according to any of clains 1
to 6, whefeifpopeiic tB"%d’é'F'c'?ies‘icPfd'B%nGbP"Vs%’gceﬁ'”%éﬁﬁbd‘[h?ﬁt@rth?)P'"E?Srf@"r"il REPPigEs &
nonoger havi FRFSEkeH 8 GBS  r epresented by the fornul a: 10 [err] 15
[err] Terr] ere n{ [err

repr esent%a “&g@%&’ "%@8”'%94 acﬁ%'L'B% ?"dt"gcfa[merr? gtl"E“ 61"2@ binai rl‘% 60'2%'593[ err]
represents [e Magnetic toner particles accordl ng to cI aim9,
wherein tge mgnsterto.re?%mcleosmsm.ﬁﬁo By CARRNEPIo B wiohth 70 RRHIG reliR bbriSisd

ani ne group pg rrWPBrO&SF&l 7 b HalIAd hGmie QHp FRRSEntld!th) SheQérmaley T ENE,
acryl ates, and ?@thac a)tl es. 25 lT Ivaggtnetl C taonpefdapartl b?es(,a arccor ding to

any pregedl ng claim V\/nl ch further” conprise a positive charge controller.
12. Magnetic toner particles accordi nglto any preceding claim which are
bl ended with silica fine powder. 30 1 Magnetic toner particles according
to claim 12, wherein the silica fiapjtowder conprises a positively
chargeable silica. 14. Magnetic tonere(?partl cl e,szgxcordl ng to claim12,
wherei nsthe silica fine powder has be s t hrough a wet
process. 15. Magnetic toner particles accordl ng Fe cl-aim 13, wherein the
silica fine powder has been surface treated with a silicone oil having an
orga .group contalnln one_nitrogen ato its side

ignet | VP d‘R' tre ?@FE‘L%“F'U" "PeertA Tg;t'“\ﬁﬁ’@r' HPSHP'H @gg’l‘ I'fn‘tﬂky? i ne
povvder has & NYdrop °B Ee . Magnetic toner particles |

accordi ng 44 Comédﬁ "ﬂ;nl;? artﬁfﬂa%ra‘é‘&o% ntghgc J’TI' d Gerdih BE oREYIES &%&e@ ’ldé?ago&rﬁ‘er 81 the

proport ion rlhavm aWtaml mglqmne%eleo% fo?n styrgﬁéer
particles. %g,gérgatgsoner partr cl'es according to any. precedl ng .
claim aher el n the magnetic iron oxide particles have ‘a content of silicon

of 0.2 - 31.0vhetld tored Bahick dcbiiding 18 ang Praéeing claib) whith GiRedri ompiRb8 &F pobidvel dherge S
accordi ng t acofttaltérn 18,7 wherein the magnetic iron oxide particles have a 50
content of silicon of 0.25 - 0.7 W % based on the iron content 20.

Magnet i ¢ tiandagngtizrtdriechaeiviea e@onditig fepni preceding plaieCeltchege Bbralpdnyvithidiliea @nerpotvdiee
magnetise iron oxide particles have.a silicon content A as defined of 0.1 -
0.5 W % 18SMagpatic tiviey pertidles acending toalaim &3, abereie thersiica tinst rewderycopprisee 8 ipppijively

cl ai m wher ethproeable sfggynet i c i ron oxide particles have a silicon content B
as defined of 0.5 -3 wt % 22. Magnetic toner particles accordin

any pr ecedf-fjeapets; tager \Bﬁ@?’%ﬁ ?FCT'PIEQ IPagjFBt o i dh he,lige f"ﬁ?aP‘t"\’dE'l bas Besy @rod a'
appar erff  bul RO AN grogessg. 10 - 0.25 g/[err]. 23, I\/agnetl c toner particles

accor di ng 4f 0@ AL S5 BT SRl Tt MIRTE el TN Swid, Bl Q% S5BAlLLS! €5
o : with a silicone oil having an organo group containing at least one mtrogen atom in its side chain. :

40 16. Magnetic toner particles accordlng to claim 13, wherein the silica fine powder has a hydrophobrcnty of
30 - 80. :

17. Magnetic toner particles according to claim 12; wherein the silica fine powder is blended in a proportion
of 0.01 - 3 wt. parts with 100 wt. parts of the magnetic toner particles. . .@
45
1& Magnetlc toner particles accordmg to any preceding claim, wherem the. magnetic iron oxude particles
have a content of silicén of 0.2 - 1.0 wt % based on the iron content. 3

19. Magnetic toner particles eccdrdirib to claim 18, wherein the niagnetic iron oxide particles have a
80 content of silicon of 0.25 - 0.7 wt % based on the iron content.

20. Magnetic toner particles according to any preceding claim, wherein the magnetic iron oxide particles
have a silicon content A as defined.of 0.1 - 0.5 wt %.

55 21. Magnetic toner particles according to any preceding claim, wherein the magnetic iron oxide particles
- have a silicon content B as defined of 0.5.- 3 wt %.
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5 5 ., have a dispersibility in toluene of 4 nmor less in ;
sedi rentation length after standing for 1 hour. 24, I\/agnet | Hmmum““" "III "IIII
particles according to any precedi ngP 01247 B84 Bhi ch are a dry, *positivelys
chargeabl e, insul ating, one-conponent, magnet ic toner. 10 25. Magnetic

toner particles according.to an recedi n rther caq
i gr os, e G YRR bt %{: SRR P TR TEPHE V28 GOMIPHE e o

qc é n an
claim 25, whet®f ?pﬂ%re A a&%g?%d ni grosi ne i s contained 15 in

a pr Owrt I %Q gg ng Cltoner gtl S acp(gélﬁ ;999 |n clat %; r%mq}te ﬁe#g g%& éﬁcﬁ
27. Magngt i c m‘bs‘ﬁmspﬂ. s qau&sgpgf 57&9 an% a€§mmt.i ) %J% :

the magnetic jg,on oxide particles have the shape of an octa ron.

Magnetic toner particles according to any precedl ng claim wherein the
nmagneti c i rAANmaghbttCloRAphitifbLsccham@ td Bfy srBcuiRg @fain WhiRk taRhL tiy D PosAiiély diibrgeable,
appar ent  bul Kinglisg, bne-cdhpéhedtDmagntic2dneg/ [err] . 29. Magnetic toner particles
according to any preceding claim wherein the nagnetic iron oxide particles
have a rat i28. Whgneientopert paBicles recendingAtcofiny fre@ding daimn,gehich BdheB@ompliseratignasite f asr
devel opi ng anmedifisdnigwsiteat i ¢ | at ent i mage whi ch conprises devel opi ng the
image with a toner as clained in any of clains 1 to 29. PatentansprUche 30
1. Magneti $EnMagngiedpneeparides accoliinp 4 deimaS, yihereinpheyigsesing oy medifigd n'a@ﬁéﬁt s senigined
Ei senoxi @t ei IEHé’FPPW\RRMéP’dl‘%Whﬁ@ﬁé’PiEO@Wér?a'E d B SRAALSINt chen in ei nem Antei |

20 bis 20 cht s-Tei f 100 T Bi nder ha,
enthal ten_ Srniisqialy 1oL53 %ﬁ@f‘f% R B0 RS P it B Bqraft R qafe pes
El genschaftenhaé? B 8?19 1ahedrogi nen Sil | zi ungehal t von 0,1 bis 1,5

Ge %neb

Gex g&h{g /228 dﬁ%&&%ﬂo&?%arﬁﬁ%%%gﬁabgﬁﬁk? tprec I ecpam$' Jcrgtn%in‘{%g c%:fé I@ ‘Ségﬁg% Ba 3°rleg
Aufl osen von bis zu ungeafnghr GeW| C s % der E| senoxi dt el | chen; einen

Si li zi ungens! iaddeltoBne? p&*tl@éssacéor o 9%re%d.rtaeczaaﬂ%e.amfmedﬁabnac%n%b@bamc;es

vor handen in glRek ZREbTBMER BRbA ARY 1.80o8g6rxi d- J., il chen, |
gemessengsdur ch Auf | 6sen. der ver bl ei benden 90 bis fast 100 Gevm cht s- % der

Ei senoxi dt eaol A rdbthod for deveidping @h Blekitstaiid tantImagarwhiss vainprisB sobleding the \ntege with a
oberhal b 1, 0. toﬁerawgmedmsauhﬂcﬁmrtbeial chen nach Anspruch 1, wobei die
magnet i schen Ei senoxi dteil chen ei ne durch- schnittliche Teil chengroBe von
0,1 bis 2, (Patemtandirehe 45 3. Magnetische Tonerteil chen nach Anspruch 2,
wobei di¥ magneti schen Ei senoxidtei-l chen eine durch- schnittliche
Tei | ci engrdBeMMﬁ“sehelT%‘?’?"@e'B“%!faﬁ‘ieﬂ‘ében 4. Magnetische Tonertel i chen nach
ei nem der vo |n f“ gﬁ nox n, p@l dtellchen in einem
|sa

E; E ggoijln (cit g: Inéfi'n lii?éehamﬁé%f ol %z]é“gg % é’fcf‘té %\Fﬁ%"‘?ﬂfﬁs grthelien Ldypng 9 m
A

"ﬁ

s n Ij Aﬂq rptlon bestimte

spezi fi sChe Sl thlP rgg rSve zo messen
Toner t ei | cheng ackin Qw&@zuu i f?ﬁ&l gé%m%. von
ei ne nach denybbis 5 conihib- Aokl o HER bhaStalt O S prioetell  von

spezi fi sche qaﬁﬂ'hgr{ @Grh&séfpﬁhrcﬂw MflgseZQien?e(rlgellkbﬁ@&rbo ts fayalgﬁlﬁﬁhm@% der Eisenoxidteil-
Tonert ei Jochencngﬁach ei nem der vorhergehenden AnsprUche, wobei die
magnet i schen &h Yahexiis déreGdhaihB/Getan Adjometarhdmtigd. | von 30 bis 150 Gew. -Teil en
auf 100 Gew. -Teil e des Bi nderharzes 23
2. Magnetische Tonerteilchen -nach Anspruch 1, wobei die magnetischen Eisenoxidteiichen eine durch-
schnittliche TeilchengrdBe von 0,1 bis 2,0 um haben. = £
45 .
: 3. Magnetusche Tonerteilchen nach Anspruch 2, wobe| die magnehschen E|senox|dte||chen eine durch-
schnittiiche TeilchengrdBe von 0,1 bis 0,6 um haben. ’ i,

4. Magnetische Toner_teilchen r_x_ach,eine_m der vorhergehenden Anspriiche, wobsei die magnetischen

50 Eisenoxidteilchen eine durchschnittliche TeilchengréBe von 0,1 bis 0,6 um haben und eine nach dem

: BET-Verfahran durch Stickstoff-Adsorption bestimmte spezifische Oberfliche von 0,5 bis 20 m%g
haben.

§. Magnetische Tonerteilchen riét:h Ahsbruch 4, wobei die magnetischen Eisenoxidteilchen eine nach dem
55 BET-Verfahren durch Stickstoff-Adsorption bestimmte spezifische Oberflache von 4 bis 20 m?/g haben.

6. Magnetische Tonerteilchen nach. einem der vorhergehenden. Anspriiche, wobei die magnetischen
Eisenoxidteilchen in einem Anteil von 30 bis 150 Gew.-Teilen auf 100 Gew.-Teile des Binderharzes
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| N~~~ ~~~~~~~- ' EP 0 247 884 B1,_ ‘ L :
* enthalten sind. 7. Magnetische Tonerteil chen nach einem der“!“lm““n“mmﬂ‘“‘
vor her gehenden Anspril che, wobel ERa@24t 888cdBharz ei n querverne €s L M s ' *
Styrol - Copol ymer unfalt. 5 8. Magneti sche Tonerteil chen nach ei nem der
AnsprUche 1 bis 6, wobel das Binderharz ein Polyesterharz unfal 3t. 9.

Magnet i schee"'fEFR?rst"& I chen nach ei nem der AnsprlUche 1 bis 6, wobei das
Bi nder halrgz el 4 Hom) g@n r_na?hrr% m %do%%ehe}/\g% Anspr'ﬂgns, l\/%oggsr §m5@rl¥arze&|per

n 'Fﬂ U5 cdargestel it wird, unfaft, .wobei R H
oder LA A i ?UQ%W&bU'cEEbﬁdé?ﬁL?{ Polyesterhar
unsubst i tui h 8‘6 Tobﬁ&eﬂ%g Eﬁlb‘ %éfgéﬁpggdgéner d und R4l CH2, CZlH‘zn oo grserC%zHG
darstellt. I\/agnetl sche Tonertel | chen nach Anspruch 9 wobei das

Bi nder hargz ﬁh&e@@mo\ﬂmlcrléﬁﬁach/ennaﬁm&r&ngﬂrdch%b.s 6, wobbiltas BifSriarGin HE@palyntbr

ei nes JYbNoNgded Comdlymgeais Mondivess lﬁﬁémea\ddﬁ{muppd,lcﬁs auich dié fanedl, Acryl aten und
Met hacryl aten besteht, unfal 3t. 11. Magneti sche Tonerteil chen nach ei nem

der vor hergehenden Anspr Uche, die ferper ein Mttel zur Steuerung der
positiven Ladungen unfassen. 30 12. Yneti sche Tonerteil chen nach ei nem
der vor hergehenden AnsprUche, die t~feinem Siliziundi oxid- Pulver
verm ssht sind. 13. Magneti sche. 0 ér‘fel | chen n&ch Anspruch 12, wobei das.
feine Siliziundioxid-Pulver positiv ag@baﬂﬁ Siliziundioxid
unfal 3t. 14. Magnetische Tonerteil chen nac gﬁmuch 12, wobei das feine
Sl | i zi undi-oxi d- Pul ver durch ein Naover- fahren hérgestel It worden ist. 40
netische Tonert ei I chen ‘'nach Anspiuch 13, wobei das feine

S' i zi Undi oxi d- Pyl wisd. e' 0¢ o offl &, SidRY jeRbikAdHeS LRl RS,
di e m ndest bssghk 3% 3( glﬁ&tﬁ%: gg%:’l 2q_|4 I@ghi Gar&éit O %

oberfl achenBn gnetische Tonerteilchen nach

Anspruch g3 Mamp&he @@’r%rténl@rleﬂ Sachl Anb&bd’l 0 &bsi dls BiHa¥Rirz Gih WBpdRer g dNbRbrs mitS
t~t" vop 30 Bhé& Alin-BRbbpe dnf eitd IRBEMGHS Bﬁ%g?ﬁdﬂﬁrahﬁﬂdr@iﬁibe,mﬁlsﬁm&ﬂr AdiatdnPynd
wabei das f @lefhgeryPhtér Bdsidmiirﬂmd Pul ver in einem Anteil 'von 0,01 bis 3
Gew.-Teilen mt 100 Gew. -Teilen der magneti schen Toner-Tel i chen vermi scht
ist. so 148 Mabhegsteé iTondneilchen ach einemhdan vaherbeh@hdee nAndtiche o Al efprges heim dittel zur
Ansprf che, Webeungdeepastigandadusgdnamialesenoxi d- Tei | chen ei nen Sili zi ungehal t
von 0,® bis 1,0 Gew. -% bezogen auf den Ei sengehalt, haben. 19. Mgnetische
Toner t ei | thagnetische Aepnspieilghen nagh eingesier Vflﬂheégeh%[ﬂ?fb{"lsgft’:‘ﬂl?nd'Ef“géﬂ'E?m YYizpEdiodtien

ei nen Sili ziPUryerraisehtetid 0, 25 -bi.s .0, 7 Gew.-% bezogen auf den Ei sengehalt,

hab 55 20. Magnetische T tell h d

Anspr Ushels Hisgeatsc domo et P ot dE s o B0 S e AN B liSlres

A, wi e*def i riighpd '°’\Fo‘ﬁ“ 1 bis 0,5 Gew. -% haben. 24 EP 0 247 884 Bl

| 14; Maﬂx%} E's? fi;ﬁ‘g-% n%aé prac%%élvaubgigii s MR abilbRGas- JJNQ@&&&:'eﬁrpmﬁr-naCh

ei nem der "Vophe wobel di e magneti schen

N

40 15. Magnetische Tonerteilchen nach Anspruch 13, wobei das feine Siliziumdioxid-Pulver mit einem -Siliko-
ndl mit einer organischen Gruppe, die mindestens ein Stickstoff-Atom in ihrer Seitenkette enthilt,
oberflé\chenbehandelt worden ist.

~~~~~~~~ — o~ —

16. Magnetische Tonerteilchen nach Anspruch 13 wobei das feine szuumdloxud Pulver gine Hydrophob|2|-
45 t4t von 30 bis 80-hat. :

17. Magrietische Toﬁerteilchen n_éc_ﬁ Anspruch 12, wobei das "féi.ne Siliziumdioxid-Pulver in einem Anteil
von 0,01 bis 3 Gew.-Teilen mit 100 Gew -Teilen der magnetischen Toner-Teilchen vermischt ist.

50 18. Magnetische Tonerteilchen nach einem der vorhergehenden Ansprﬂche, wobei die magnetischen
Eisenoxid-Teilchen einen: Sthlumgehalt von 0,2 bis 1,0 Gew.-%, bezogen auf den Eisengehalt, haben.

19. Magnetische Tonerteilchen nach .Anspruch 18, wobei die .magnetischen Eisenoxid-Teilchen einen
Siliziumgehalt von 0,25 bis 0,7 Gew.-%, bezogen auf den Eisengehalt, haben.
55 '
: 20. Magnetische Tonerteilchen nach .einem der vorhergehenden- Anspriiche, wobei die magnstischen
Eisenoxid-Teilchen einen Siliziumgehalt A, wie definiert, von 0,1 bis 0,5 Gew.-% haben. :
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El senoxi d- Tei | chen ei nen Sili zi ungehalt B, wie definiert, von

Gew. - % haben. 22. Magnetische Tonerteil chen nach ei nem der vol gi@ ’ﬂgﬂﬂuum
Anspr Uche, wobei di e nagneti schen EP 0247 86 Bénoxi d- Tei | chen ei

Di chte von 0,10 bis 0,25 g/cnB haben. 23. Magnetische Tonertel |l chen nach

ei nem der vorhergehenden Anspri che wobel di e magneti schen

El senoxi d-*teMpeRBAe| ?f@“ﬂ"’ég Zl%éf“?’ﬁl ‘l’ﬁ’ thprgehepdef fnspriche. ywabpi, i raagqptjschen
Sedi; rrent at | ofiSefigLeieier Aingn BiFHgerEapa ef\?{?ﬁ van i Pig d SPv e At @r haben. 10

24. gnetZESﬁhe Tonert el 'Im%p nach ek npnem SIAAYeIR ep{ngpe@c%nde NSPhaS die

netlsche nert

t na emem der va{)e 8 lPa ne Chen
einen troc bxup \émé‘ vond '0%H Rs hab Roltp ”e“

magnet i schen oner gne I sche one teilchen nach el nem der

vor her geh%dﬁggné&w T&Qﬂenlcﬁ@n n;cﬁ RN VaSbgeRARR AhSoriche, WM il Zh&nbi&Shen
Ni grosi n unt gisengiia-TeRbhen NN Bishsr@diBnidiaR G 118ubICIRE Binfb28iAbr AS3 amhtstmnaﬁ.ge MRGE

das Ni grosi ns@,qhgrs@ﬁ'&d\bofqlm,ﬁba igHr BfdeRl 1 N ei nem‘Anteil von 0,1 bis 10
Gew. - Tejol en auf 100 Gew. - Tei'l'e des Bi nderharzes enthalten ist. 20 27.

Magnet i schea. Magnetstii Tabiddilchea Glactesimenddl ebrhégerpndes Maspiiict, siieZdinen Woki@hentl pasitiv
magnet i schenadihdbenaisotireriden, eiokoopombhtgeforagnatisahes Tddkrtbideder s haben. 28.
Magneti sche Tonerteil chern nach el nem der vorhergehenden Ansprache, wobel

di e magnet35s Mpgnatisthes Eenoxoildhani dash einod; der Fovaroefionden ADRrrégbeledies femrr Nigrpgin oder
schei nbtir e DMedifAeresdiiorasingnigsssn.o, 25 g/ CnB 25 haben. 29. Magnetische
et e e S i e B e DBt il i
magnet i scHén ’%ﬂ' FNEA 2R Wa5P! 98s Yligrpst I ' 1,8
oden_groBer A4 "ﬁ"%?x@'s 3Gt ¥ ¥(el’:?1?% W?’Eﬂﬁ’ﬁs gnthpllen ist

el ektrost at,i che es twi.ckl des nem
Toner | nioro e ﬁ@‘ﬁ&e" et m%%geﬁﬁ"ai o e s g B gl
Particul es  de ue corrprenant une resine comme |liant et des

particul esyd W&%@@hed‘?orfeﬁénlcﬁ@sg%ﬁ | SHdR: adl AdhelgbRIER! AnSSudn SwatRl hieCMl\g‘?nénschen

d' oxyde de T ekendRAliidnGME FOAT bindY BREIABE Ung Ibink NhaMbED ichleOrdn (E1026)s @,28 Qfbm?
partleszsen PRivee pour 100 parties en polds de la resine utfllsee come

| ant, l es J> particules d oxyde de fer magnetique satisfont aux
propri 6t eszss Miagh@tiscIRs Torle@sliehbn deh sauiemcueu Niothergéhelides. Ansiiiiche,eWobRD ididsSmagnbtistiin
base de |a t sisswxidiginhehain; Vedfitnis von Gehditd¥@xhait £ vonslid dderigriiBerhaben. 0, 7 % en poi ds
ou noins sur.|la base.des particul es d.oxyde de.fer, nesuree au noyen de |a
di ssol ui ¢ie- Mwhrpfamf|%Ml®bnm9'@§y%%tr@@t'$@n letentesy @peﬁc tigsglie Eniwiedung denBildepnit 10
% en poi ds ; eipeshEarer nagh eipdn dar dnsepiceire? Bis 29 ¢mfeBtos en poi ds sur | a base de la -
teneur en fer, presente dans | a portion central e des particul es d' oxyde de
fer, nesurfe¥ersiga i%ﬂsssol utlon des 90 a pr esque 100 %en p0| ds restants des
partlculesdo 4 t ten eu Qd

1,0, 2 %t f’%;fﬁ‘ﬁ% irrdh bﬁég ek ?&ﬁﬁmé 2 :%' q,f et

| esquel l es | §§2 j“gss g aa

de Q.1 A 2, OpincGied géefe a n@uqué?z{tl fbrﬁ'duﬁﬁo s‘ﬁﬂ esrmgne 'que SUI Vant

r evendi cat i oh Zenem%mc,&neaayeqb 11852 b Boiddauf th 6446 88 aderBrH®rde fer magneti que
ont un gi anet r gendMY@NsiRmA bied ﬂ?/ﬁerﬂb&&soﬁfﬁhf)ﬁs st -la b ldes 'ébrﬂ&led&!‘&xﬁﬁbeﬂe fer,
magne6t i qUe S hiedlias tau ImoyiEHEdeCiH @lsSutiGHIgss Paiculss \dREbe 8 irdr @M BroPdrfn REEGINE BiSrirortANS

| esquel | es | espdaRr; tdneutles Silickind Byid @,2-3082%f earpoidB 6 & Haspds 10 Rheud Bn B, préedniecdan®i eN
de 0,1 A 0, Gpariomcettralenes Particules dsuxpdeadpeios peeirdel mu disdslalion dbe 98 ariresees f08r% en.
adsor pti on db@gsgbstantsities Parficules @Oxyd@ degfer 5. Parti cul es de toner magneti que

sui vant 4| a r evedprtiardupRiatour deeéripeddifel | es | es . particul es d' oxyde de far
magneti que ont une surface specifique BET, deterninee par- adsorption

d' azot e, de ﬁar@ulggdqﬁgqu ‘magagtique suiwant Iazgvpncgcggpngl dans lesquelles les particules d'oxyde de fer

magnétique ont un diametre moyen de 0,1 & 2,0 micrométres.

50 3 Particules de toner magnétique éuigént 1a revendication 2, dans lesquelles les particules d'oxyde de fer
magnétiqus ont un diamétre moyen de 0,1 & 0,6 micrométre.

4. Particuies de toner méghéfiqu'e, -sinant I'une quelcondue des i'eveﬁdications précédentes, dans
losquelles les particules d'oxyde de fer magnétique ont un diamétre moyen de 0,1 4 0,6 um et une
55 surface spécifique BET, déterminée par adsorption d'azote, de 0,5 & 20 m2/g.

5. Particules de toner magnétique suivant la revendication 4, dans lesquelles les particules d'oxyds de fer
magnétique ont une surface spécifique BET, déterminée par adsorption d’azote, de 4 & 20 m?g.
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C.. 4 M S* 6 Particul es de t oner, magn6ti que suivant |'une quel conque
des revend| cations pr6c6dentes, dafs | esquel |l es les parti cul '
far magn6ti que sont present es erEPpummaammm de 30 a 150 partTﬂﬂmuﬂEmHﬂmmlll
pour 100 parties en poids de la resine utiljisee comme |iant ;
Particul es de toner magn6tjque suivant |'une quel conque des revend| cations
prscedefit e”sa“'cﬁf&sn§e|‘%‘§ﬁ] (eAgneigue ét"‘fa@!sl‘ﬁ‘é eIFPrIaLe) dog: soraediqaliogs (pres i’?QY’én@f‘"ﬁn
copol ynbr desguelies yF uleg diowdp §°. ‘ag f"ﬂ‘{ec,sa'l“é’éesqéest Briseroriety A 9 300 RaEeY ant
ue quel"E’d’ﬁHﬁlB % W@'\?%?fbﬁ"@étdia {&sing uifisge conmediaftasquel 1 es | a resins
Ut i1 S ? CIP iculps dg‘r%ne?o {1 ue sl.lﬁlvra]lﬁt uqn I nqglcgnuuet 368 r&%rl\cycggo g rec%g’ent%s dan
Parti‘cul es, ﬁ sn ogHg 53) T g revendi cat | ons
1 A6, dans es ue | SI ne Vi r¥me Ila t corrprend un

hormopol ¥ ”Waﬂ.cQUs 4 tohé? %Fyéﬁakzesuﬂadt' Fun%ﬂ&émat% dee'h Jv@rﬂﬁcawﬂs 9] Qﬁms%lﬂaﬂes ta

repr esent GeHa utlhde bMMBMaRE cobroflunttBinG ad typSbSRear. N 2 dans ['aquell'e Rl
reprgsente H ou CHa; et R3 representent chacun un groupe alkylo en Cl1 a

Cc 25 9. readletibd bdiBned Una@ﬁ)iﬂq\.ﬁ‘abﬂﬂﬁidtmhﬁ q@éicanduel P revemitiatonsh 1228, désd 1d3duenas la

C3HL1- 1r. . rééhne Jhagsh icartrhe Banti@nipend in hAagRaymEe eu Srtopaipidre ldan nenawbed gostentom O,
dans Iesqua@mesmharﬂﬁ@$m@pmmawmuﬂe comre |iant conprend un copol ynere du
nononere portant un groupe am ne et d un nononeré choisi dans | e groupe
constftu6 -du styrene, d' acryl ates ethe nbt hacryl ates. 30 11. Particul es de
t oner magneti que sul vant Pune quel cojgue des revendi cations pr6c6dentes,

qul conpren- nent en outre un regylaseur de charge positive. 12. Particulss
de'toner magnet i qus suivant |'une ﬁuplconque dﬁ? revendi cati ons
prec6dentes. qui sont 35 nﬁlangd@@oan cN de Fa silica en poudre fine.
13. rticules de toner magnetique suivan | a~ Rgvendlcatlon 12. dans

| esquel les la silica en poudre fine conprend uné silica pouvant 8tre:

char gee p05|t|venent 40 14. Particules de toner magneti que suivant |a

revendi cat §88 jaddole B AprésahiA 8L IchS ; hit oBhY leﬁ@s&&np&ﬂ%%nfdrdﬁ% Akyid & OF pdyi te

par U Pr OgBsifueRa hor/ Qbsind YR ASpreshite CRATG,HEM €3, e toner magneti qus suivant
| a revendi cation 13, dans |lesquelles ia silica en poudre fine a 6t6 trait6e

en sur f ac.epsaitees Ué GnbilindgRétidee SiNahtClo RevefiitaticRNd, duis Ig4q0LIBE 20 gauNitifsée .comme

cont enant |ant dsBiptasd umcopblymére daimonmmael Eurtarit @in genoge SBing biad'unendnarhisre ahotsi deb$ .

Parti cul eslede:unbmestntuéfulgatﬁnenequacrslataa/elldb méthaergatemadi cati on 13, dans | esquel |l es
| a sishica en poudre fine a un.pouvoir hydrophobe d' un degr6 de 30 a 80. so
17. Par f1}-cRertisylegide toent magné&gg;gvaqt}enmue@me fies reveydieations arécésienta quigempren-

| esquel | esnenkengquire whréguipteyp rgp pefitiveest nel angee en proportion de 0,01 .3
et 5B o sraebi . S e SIS SFaoie oo
magnet i C s 1 e des
reverflli cat TG RPN TILE on B‘&‘ﬂ%ﬁ% | esquel | es |l es particul es d' oxyde

de fer Igichlgéj ge ?omgr Hgb%e Q gﬁ"\;a Ia { i‘%{lol\’lmzdgaa\e I%sqﬁbéll;s Q si(ﬂ:ee Bh g&ldgsﬂn§ur la

base de oner nagnetl que sul vant
lneSdilic uva re char |
Ia&ngendlca 1on 18, dans | esque é% es partlcules d oxyde de fer

magnGh i qiepRiied BE th&NEIhstER stbvhrt & H@néi@at@n 28 d@AndieduifcS i dlith 6 poillfe hétabase
de | a tenesig paith @ér-un procédé par voie humide.

16. Particules de toner magnétique suivant la revendication 13, dans lesquelles la silice en poudre fine a
été traitée on surface avec une huile de silicone portant un groupe organique. contenant au moins un
45 atome d'azote dans sa chalne latérale.

16. Particules de toner magnethue sulvant la revendication 13, dans lesquelles Ja silice en poudre fine a un
pouvoir hydrophobe d'un degré de 30 & 80. - :

so 17. Particules de toner magnétique sui\'ignt la_' revehdication 12, dans lesquelles la silice en poudre fine est
méfangée en proportion de 0,01 2 3 parties en poids avec 100 parties en poids de particules de toner |
magnétique.

18. Particules de toner mégnétiq,ue ,_sn_j.i'\qént. f'une quelconque des revendications précédentes, dans

65 lesquelles les particules d'oxyde de fer magnétique ont une tensur en silicium de 0,2 3 1,0 % en poids
: sur la base de la tensur en fer.

26



de fer magndti que ont une teneur engsployzbgyBA, telle

0,5 %en poids. 21. Particules de toner nmagn6ti que suivant |'une quel conque
des revendi cations pr6c6dentes, dans |esquelles |es partlcules d' oxyde de

f er magn6t itguRarisyes & tonererengtialm suisiant i fevendipation a8, |densgjeasiueies lep particuige d’pgyde de
0,5 & 3 %en iponepsctiapeont pag tepeuy presificym dPGﬁé?“ﬁa’gﬂ‘BN‘Qj&E" I bgsg 4 f2 tenepraa fer.

guel conque des revendlcatlons orecedentes dans | esquel |l es Ies rtlcules

d' oxyde d ety R d8s’ JRverplicatipns S
t50)2(3 eF’?;tl C'° m%g% 3?1@%&?%? nt F'l?ﬁ%"ea'u"éﬂgj H'ad‘e‘*l’g%g“*’ firio, d

L“es
revendi cati ons precea%p dans Iesquel les les particules d' oxyde de for

TRGNEL] GUE 20 hrdls U SBk Shbbie! SRS rb LS 8 &ohiRaiihs b Sontea!
ternes de HaUbéfiblofes %@.@iw@%@ﬁim f@rnﬁé'aﬁét.a@eoﬁﬁuﬁgq S SholRE, ge % cetile, o

Particul gs degs 9Bes edBidiet | que suivant '|'une quel conque des revendi cat i ons
pr6cedentes, qui consti- 20 “tuent un toner nmagnetique en poudre,
suscept i bl @2deurticeiee\dei foned NBaghBt0E) SuiPMS II'lirieV Guelcbriiflé &1RE ,revBndidatich® UdréSAGHRRS s .
25. Parti cul essqtlele s particuing dekide de fos miagnéiitjue brit uederishe lapraretis@le a0 2 0,25 g/om?.
revendi cations pr6cedentes, qui conpren- nent en outre de |la nigrosine ou
une ni gresi2AePatisdips ideetonep Snabétiop stivapt e dsicorsme rdesraepaBlidatione médddentess. Haps
revendi cat i onlegzgelleg ien partieulag koxydeie|fer mageritiaus artung dispersibiitd) dans lenlelupracler4 e ayst
pr6sente on u'ﬁ@"spP'biSG’Petsldéﬁa‘ﬂ%"@%"W%’G"%&P’?? @ROSPANI36H 1 hSUBour 100 part ies en
poi dg_de la rb6sine utilisee g iant. so 27. Partlcul es

magnet i que 2uTausHes fe Eﬂ‘f%’ Lo ‘@"‘dé’gef' BRYP 05 Teudie ?Pfﬁ?q:' consti-

| esquel ﬂ"@s | e¥° é{P 11‘1"8 “%5?9/8% "E?es‘fs{i?"" hEFTGLE"0 ’gﬁ RS, iFglent. & un seul

oct aedri que. 78® Tsartl cuI es de toner magndtique sulvant |'une quel conque

des revendigab]iss B £ S HRDP G ﬁ&\é@.’m&u@ des’ C[g\%n&&gén%g}ék@d%ntgs QXG5

fer magneti qUﬁ‘enPJh ouHé‘&‘ef‘ﬂfg?Hém&S&@& ngQH@m@ ificdN€ apparente de
0,10 A 0425 g6/ nmB. 29. Particul es de toner nagn~tique suivant 1'une

quel conque zdersanrcem@a&ltos&tnuagﬁa-qwsaﬁad RNbRAdicalN 1B, RS @sHRbileS & diRssind 3L td MHighbshs
d' oxyde de f oihodifiégRéitdrébeme O LindirogoridP s b,1 Gerol partibLetptids Bow 108 parfs3eH poifls Hela
1,8 ou plus. #8nsa@iiséPrantiefande d6vel oppenent d' une inmage. 6l ectrostatique
| atente, qui conprend | e devel oppenent de |'inmage avec un toner suivant

| ' une quel @dnepicuidede tosey arddtiane sugat lluna gRB:onglB désOreveRdiciions 1 2 26, dans lesquelles les
particules d'oxyde de fer magnétique ont une forme octaédrique.

20." Particul es de toner magnet i que sHi vant | " une quel conque d
revendi cations pr6c6dentes, dans 5 | esquel l es | es ﬂi Wi“ﬁ“ﬂl “!‘d
1A

28. Particules de toner magnétique suivant I'une quelconque des revendications précédentes, dans
lesquelles les particules d'oxyde de fer magnétique ont une forme octaédrique et une densité
35 apparente de 0,10 & 0,25 g/cm3

) 29. Particules de toner magnétique suivant I'une quelconque des revendications précédentes, dans
L/' lesguelles les particules d'oxyde de fer magnétique ont un rapport de la teneur B 2 la teneur A de 1,8
ou plus. '
40 .
30. Procédé de développement d’ine image électrostatique latente, qui comprend le développement de
I'image avec un toner suivant I'une guelconque des revendications 1 & 29,

50

27 .



