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56 The coating layer 10 comprises a layer-forming high polymer material and, contained therein, conductive
fine particles and/or a solid lubricant. The conductive fine particles may preferably have a resistivity of not more
than 0.5 Q-cm as a value after application of a pressure of 120 kg/c.
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bi as mayssbearidappropetlies as eemplifie® bylpolyathe@ilfogs, poigaienatk, plivtlylénaaxiié) Pbigahades pendl S
drum 1 so t poiesteésdlyuethane op styreherbshs. Phand] Fesinslare partiquiarly mrsferrdde devel opi ng

sl eeve 2 fly iTheghemménonatfadingwillbe détilied ieivet wiabisshetsubjert td bangiveditiy thepmsent im@ntioay er
10 (a resin cdventhefaliingfms dcchrped idebbemvedithat thetpienioyer is finifohmly formed drahs stegvesiudare e

i s \descr i betensethe fadibgis a phenorrénen different from tha plank mpwmms\!lyc'dlabmwheh thertdanag
hi gh pol4neis neastasun eyt Megeurementof the leetricahehaigp auantity fhaigtsaftey ealled ‘tribogiegtricity”) aaghe.
and/ ora sol $9pve hasrevealerthat the tribselactriiwof thetopes ha WFH“@S’"WE’% ?’é’f’eﬂ"ﬁ‘l’ﬂ h&'@b a
resistivity Wthﬁm'm?%?"@?%%ﬂ"e"’g"' @Ptqq'aepggn fopérpa

e a
p:’ ﬁzsu;(;) |O]; ;{: e a ? I r | rin a‘ﬁorél ¥ 1 gﬁ%mtﬁ Leli ve
P nggge s m:"%aﬁs: il gl &og@n@fv sﬁi%t'i %z%f

talline graE

H ur afe ﬁél%%ﬁm ﬁﬁﬁ'&l@%&fﬁ@m ceﬂu ﬂa&?ﬁ%hﬁ{; '&irbfw

can be obt %Q&St dO}{as§ rdugh fh éHderttafed Bledt 1dHol sa& R/ thidkb naﬂdﬁ: redsived %m the
pitch, fhri gbv ifrasetut heilisd SHike mifd dfcsticting Botwben kneXOidk Siditiesles) i bddbinds pashitid1e
fired produgforn Eheae\ﬁfoﬁeﬁ Riydrioarhgitsedioftbner Farticled Adving ndrMbltriboBktriolty vith @ ferg8kror fokce 2
hi gh t enper fud th ftdaiing adndié ipreventdd Oh Gréértd decrabstiRiThiction dhthedidevedurfacalaRdRcreHse Ws luNt O
graphi t e. Thrigity) Ad sufeffedtéan péprorhisddSnipbyvakilgishiallé the il obcehfelline &/1apd rolighhess (here-
gr aphi t i zedinkfier ‘Rah pesaribstidaIS Besat, axvaide Kithério used to détermine the Glirfoé maghaess ohediasve)l | v
app! i ed 56 or Rather dedréase in Ra pesnlisduisuch tisssieantpge thhi thecquaitiy/af awaat pithestomst cantdined in the
pr op- developer on the sleeve becomes short.
The sleeve of the present invention may be produced by coating, for example, coating a crude tube (sur-
face roughness: 2S) obtained by the drawing of aluminum, with a solution prepared according to any of For-
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grties, and hence have various industri aI uses. Graphite Is a glossy, very
soft and lubricative crystal m.ner ,park gray orblack color, and is
thermally resistant, chemcally sta Ie an excellent in lubricity. Its
crystal 10 structure | s hexahedral and besides rhonbohedral, havin

perfect | aymuation Pxamples shownpelaw by spraying te #,coating thickarss ofapout 0.5 up fp.gbort SQ.um. g‘l“?"&‘,’

it has freebvéP%!@t'Wﬂ‘sﬂ%Y'%@Pﬂ“%?’ﬁi@@n‘%&nds of carbon to carbon, giving a
good conductor of electricity. The graphite used In the present invention

- may be any Earmylatien Exampled; hroducts and the artificial products. The
graphite®used in the present invention may preferably be those having a
particle di anetgésid: Pheddd resla (56118 &&htdntONduct i vesqaiganizOUs car bon
is defined, in general, as "a mass of crystallites produced by conbusti on
orpyrol ysis of eai‘m:)claidmhomsaoaa-bbnn cont ai ni ng conpourgs tparts
underinsyfficientsupply of air". In particular, it has an excellent

el ectrical conductivi t§ONDIGFER&TS) §§de§vah%®bhe hfxem feplymbiamierial , it
can inpart an elec- tri cal conductivi ty thereto, wherein electrical

conduct ance can be chZfRRRP (PP &imdithddegr ee by control ling 20 its

amount. The conguctiv u r resent | nventi on ma
pr ef er abjsy havegégb?i?ﬁ (a:*r% tﬁfhlo co?‘ g?m?"éf'gg fe% °ﬁ‘6 err] nor e g
preferably 10 [err] to 80 [err], and still nore preferably, éspa[xe,_rg] to 40

[err]. The conductive fine partrcl es and/or the solid Iubr| cant may
preferably be used in an amount of 3 - 20 parts by weight to 10 parts by

weight of t Fermulation Example?onent. 25 When fine carbon particles and
gra':pbsitezaparticles are used in conbination, it is preferred to use carbon

particles in anF@gQHmPﬂén&I rgghpl ngosﬁlt&/ %EQBE to 10-partl]§ B%#\gr ght of

graphite particle The resin coat ayer on t e sl eeve Ich the
conductive finecgaghteios PGk IEade! iKktiiIdiegaANgral ?Qi@bst( 1Pghyed, nay
preferably have a volunme resistivity of 10[err]to 10[err] cm As the resin
corrponen‘f5 the coating layer-formng high polynmer material 15/ pargspossi bl e
to use, for exanple, 30 thernoplastic resins such as styrene resins, vinyl
resins, polyet hBdiduehtneMetbvhsalgohgbimarhvdt ealdosedvepol y- phenyl ene

oxi de resins, polyamde resins, fluorine resins, cellul ose resins and
acrylic gesins; and thernoset- ting or photocur abI e resi n€28uPATAS epoxy
resins, polyester resins, alkyd resins, phenol resins, nelanine resins,

pol yur et hane ri Be.absve ftefiflSdnd the abivl ipREESS, al’r&iﬁ-dﬁtediﬂdw@dn)ba plepged: Byslhelabovd n
particul ar, piokes &nlyyRiwaven it @fdffidult® rddacelasattiiguests Clratmagthand ierehaiva felativedoad length
exenpl i fi ed thy/5 %! Toausiesuck s diffultynitlis bffactive to gdditiessllyslishdhe; rasis eatingJdyerpurface of the
excel | entsnesleeveFor example,dhe rpsirogetsuifazs may becgdditirialyf polistiedyiping foit.This inelishing wilhpade-
pol ycar bonaseibediiyeiving an exagpiecithe dyiadireeinadogted siesve jsdroughd tﬂtoé‘gef@‘éwﬂh b!"&ﬂarraé?ﬂﬁ‘a’ﬁe
or styrene mbwit hig to Bbputibka with sdtation ataboub80tmpre, By moving the felk trom eng en

of fading withelresinecosted sigeve it its iongjindina) pirestipniata gneed of | ertbﬁamﬁe-%w 9@
pregent i nveprprleid: Thapalishing,is by sainedps iimited t9éhis pethag. a"f’f" ;’ Fggﬁ?%’@ "ls‘ﬂ%t tﬁ?'
toner | affer sP‘%‘ aﬁﬁ'P‘F‘(?F 9"(9¥ H'EB“V(ﬂ‘?"sf‘ﬁ%blsﬁ"éé\‘?’Eh°§UP"Fté?8 the pgve: 19 fhis way e tepinr o

a phenonenor‘i°

%:gf?ﬁ qgpon whi ch happens when the
toner 40 is “e eﬁm:f g A 15y G5 b b SHALAB A
(hereinafter Ne bngsl hes.Ll &hﬁ;ve,gg,g
triboel e%rl ﬂlﬁ\) rlrné(lg Shidhtine hO{ GeFtaih Qvé?-péiﬂfeﬂ@-
state. Bﬂi‘ﬁfe hiyAEst b&i( ﬁiﬁ'untihg stadb&rP1ehdREL section to that
i nsuffi C' e”tl nsC r'r’JdQ u&lﬂ&@efpthﬁﬁf i‘He%t%%ftﬁéﬁ:&l oAb 8 sbghRne ONEENL.L AL tithe level
electric fi @( bl AR Teng R L S & lled!thecreltive tHad Rngthif] af R P! (tRe Elting BenoH). A graphicgeprel
to forma tQBRitioh SR relationdhipBeieén tHiB cubting dEpticand GHaddlath@loaHerihas thedlafiveluad tire.
sl eeve sy f ace Fighs, whitid i@t BME relalivalioad IOREa, k15 % lnais t), B 6@l,2.0:-1085 5 %, randthe y
of the tonerutifydpthirhginvandelc,part or area of the photosensitive drum
wher e toner i SinEgdmples dssafbed kiera sunfece rougbnesometer SEc30H . tradk nameTeanufiacturedhytKosaka
el ectric fi eabbrdtery Wdowas used. bithe presentdnveition, taking mote ntthe ¢utting denth @ forthe relalive doad
f adi ng occurengthlityof &Pclibe cutting depth@yis set to be nat more than SamdGy=)5 w). and ereferably O to 5
triboel eéa r ingi threbyf pravhrting the fading fiom prsuregy el oper | ayer. |f the tone
particles passTh?geﬂsPrrtb%t quiting depti G valvesforthe @laﬁ‘(ﬁ’t"ﬁdé""ﬂ‘f‘é’l"ﬁ P“tg BRthe, s of
the bl ade 6 osereneagtibe fading, bt the ceier denAveragntovalRRsR RT 1 Aptatiates Wit feirele fiogrenes
because of toftbefading s eyplainedbsiote received fromthe 50 sleeve surface but
because of the mrror force acting between the toner and the sleeve, it
beconmes possible to formthe devel oper |ayer conprised of toner particles
havi ng normal triboelectricity with a large mrror force. Thus the fading
can be prevented. In order to decrease the friction on the sleeve surface
and increase its lu- bricity, no sure effect can be promnised only by making
-smal I erthe vaI ue of centerl | ne average roughness (here- |nafter Ra",
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p5 Rather decrease i.n Ra results in such di sadvantage that the quantity
of a ‘coat of the toner contai ned. II”%};Q% g oper on the sl eeve becones
short. The sl eeve of the present 'on hay be produced by coating, for

exanpl e, coating a crude tube (sur- face roughness: obt ai ned b the

draw ng of al Figi4jsaiagiammeatial grsfile ehawing 9pay errtwuﬁeceefﬂ%ﬂ d plgeve

EP 0 461 67ampie), inwhichCsdt Rels 28w EPtB%hE(ry °P6‘" att"l" '°"

t hi ckness W@G@WW@PW‘E&T‘ surfacenofisting 'a js‘h 3."[9 in

ghgrl)c/): n?%g:ﬁré;‘ﬁ REP étd&p@ ooggc‘le r;L es Aand ter pol shlngf_l)§ B: qu E‘ Ijllfncan“y

Anor phous cShe T;ﬁﬁfm 0 pm ttﬁ%qp:l but the value Ra has only changzd fro bo::r::e
f|| t e

( CONDUCTEX Eﬁ” “*’" ﬁ{r{g sl s g bt e

Di | uent: M?t Xc‘ﬂ Iofofile FsVe BhdnFéund¥a abrX RGN

2 20 Resjn: e e eeve B are unchanged, andRaremgmsasaﬂeEth t S

Conduct i Ve }d du}é tlﬁroﬁimisﬁe%v AwithZharg srothugioRPtab & pddr lubifRb} causing

Met hyl alc aereebémﬁésusmdzaﬁnma béen &indda; shved B gocalmiety bothesléert sur-and

t he above pﬁmgsﬁ,se@fgml n- coat ed sl eeve can be prepared. By the above

process only, ngyvRedre cieatithdt whelitielC, Hidlué or the supfdcembthacaatet! bibeve isdpeeifiad 43 desasibed

more t ha@ Sato@d, th lubhiditi ofthe shifateiofthe ¢oatadisibeva cnlbetimpréved © phdvenTfadisg/mhiecbesanch a

di fficulty, i Data®n tieketddisleevelAcand thelictatetiisabierB queshowmin Tabie Yheloivn coati ng | ayer

surface of the 35 sleeve. For exanple, the resin coat surface nmay be

additionally polished using felt. This gol ishing will be de- scribed by

glwung an exanple. The dried resin-co TeBlesteeve is brought into contact

wi tih fel?2 under a |oad of about 1 kg to about 3 kg with rotation at about

800 rpm By mw-Rg—t-he—fet—f+om-ene—entd—to—the—other—entd—of—tthe—

resin-coated sleeve in its |ongi ction e cmsec to
R %] 23bedb! & 3odtaREfetle 15

5 cm sec, the polishing can be Co e polishing i's by no-‘neans
limted to this nmethod, and c Q:(ﬁ] a8 vedl i ed out (gﬁéngnaeﬁai&ﬁ) al 40
such as Zloth or waste or Uy—grregr% = ?s | y han rotation of
the sleeve. |npidisiaay the re;*g'@-m@amd sl ee'_\'/'e' ussédei EigheSpresent

I nvention can be prepared. The relative |oad curve of the sleeve surface is
descri bed bel 0By, F¢€ aspriof:l e (cross-sectional curve) per

st qndar dg,| ength of %e sl eeve surface and the relative | oad curve (Abbot's
| oad curve) corresponding ther i@ thin, AREge| ative | dal EBrvE™Rdters to the
following: In a 45 section per standard length L (2. ofile line
Is-cut with a Befaight line at?<® &%t daF9%vel paral®’ g%oat Hetgégrage li ne
in that section (the distance fromthe highest peak w thilargke standard

| ength Lsection to that level is called the cutting depth e[rr]. The ratio
of the total the s ggg%]tgugfgég:at the level to the standard
length L is ca]EP'ngfﬁg rE?atlfve oad length [err] at that |evel (the
cutting depth). A graphic reprggosentation of the r@oaid onship between this
cut\%ng depth and the relative load length is the relative | oad curve.

o Fading: Occurs Not occur

45 As described above, the fading can be prevented from its occurrence when the C,; value is controlled to
be C, = 5 pm. In order to control the C,; value to be C, = 5 pm, it is effective to apply surface polishing to the
sleeve surface.

Although as previously described, the controlling of Ra is not a sure means for preventing oceurrence of
the fading, with a value Ra < 0.4, such unpreferable phenomenona tend to occur, that image density becomes
s0  low because of shortage in the quantity of the toner layer on the sleeve or the developer layer becomes uneven
because of non-uniform charge of the toner. Hence, the value Ra should preferably be Ra = 0.4 um, and more
preferably Ra = 0.5 um. '
In order to control the C,5 value to be not more than 5 pm, blast finishing of the coated sleeve surface
after it has been dried. For example, the blast finishing can be carried out using a processing machine such
55 asablastfinishing machine manufactured by Fuji Seisakusho K.K., and using abrasive grains such as Arandom
#400 (trade name). A cleaning step such as alcohol cleaning may be added so that fine powder resulting from
the abrasion by blast finishing can be removed.
The developer according to the present invention is described below.
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50 ; InFig. 3, what.is neant by "the relative load length [err] Is 5 %
nmeans [err]L x 100 = 5 9% and t he cg&éi&g‘ﬁgﬁﬁth in that Instance is [err].

I n Exanpl es described |l ater, a surf ess nmeter SE-30H, a trade
nanme, manufactured by Kosaka Laboratory Ltd., was used. In the present

i nvention, taﬂhh@ﬁwea@m'bmﬂ“@mmm'gwﬂwm@s afipe pawder tregted withasilicenacil prsitgt h
[err] of 5 %"etvﬁé'sbmﬁuf"?mhwmtlfhe(ﬁne P@‘dsféheldd’"lﬁféa%@d%?hés‘!’fﬁa#% qg parficlesg n g

pref erably O The qevelaper agcardingdo the peesent inyertions whose copsibution isy o5 Ihagpgible
occurrin fed a('ﬁgf"yf'%@ 'E°E"F' °f(5@ pf’éﬁ"’?’]a"‘?/'é{? mi"tﬁ‘fa"f’l"'f’ef"'!yéf‘%‘l"i"\'ﬁe
e ol ‘%'ﬂ% dini "res:e}' et %”'r"?g% Rupfisp

fadi ng, but t & 2 N ™ ' im . ﬁ
Y ceopp a%gﬂ e

coated sjeeve eﬁt ﬁé é}h hi éﬁ Jé?n{ HJa &h
Rais 2.5 [ & ntau hﬁ&ﬁ:fhﬁh feﬂfé& meﬁf’ﬂ : mﬁ% i ; ulemerl:ts of

i nvention) %&a&ﬁ@l@% UtiHitylbB Gause-bF h@é‘dﬁtlﬂ S u@inﬁ 3dyﬁ&ﬁl - Of

the coated pdrR@onedsie dsveuodsbam. cfdabihg thé ophm@mm%&dac&ma@fng cHusk @f the slipfage of the
di agr ammat i evaibgek. Thes aunifdaily charded developes Ryeéd karldadorméat ed sl eeve B is shown in
Fig. 5. & it id preferfod o the Siny polvddr usd in the yReseftdivertionst @&ve @ parfici@dishdiy aiftheatinge of
pol i shi ng) , 0.001q tv2ji,laed paeticolbariy pReterablyProos j DR Yhedihepuydel ubsdamthd predestiinvpntibomdy. O
pm but t heprefafabip béinade@tandavkganic trmpouend. For examfle, prefeered gre CouRlllOr Groupr 1Y mefiinzides

di f f er ence bush axsiica talvming aedttantimaxidesd B i s dearly seen fromthe profiles. In
t e scoat ed s| dunagioyar, fing silicanpwriets preferg As afinesilica poviderait igpogsibieio usechothotdsy $itica(or
prof i/l e ¥asaimad ?J'lcﬂ)rpmdtms Pmsor Bhnge exidation ofasiiganhalisle, and wet gikica predisedsipmyaiasgless g,
on the ot hefhefiygjlicaispeefercer, a8 having less piland) grgpps wfée'ﬁa%tes ® GuFfaco e neles: phRfingeiica o
surface proP‘?"f"é’%ﬁN“%@@ﬁ"FﬂS‘ ﬂgaraa'sueasvcé%r*fz A0 89 ¢+ he surface pol | Shl n
but the recesdbesgsf éﬁ‘h c n

rel atively Eﬁﬁ a?P'G °"%W :S:‘?%? °’t“F?E‘ £ asal

‘5'6

sharp pritr | i "° n! 3'8 ems 1"?1 “nve |on °8 "v :%ces ,
whose proj egfttﬁ;brﬂ.% ? ndon? b?t oq[lﬂﬁe

R " val ue

aé’a;eu.eog AR bl ﬁﬁ&sade@g répﬁsamvfsrext he

sur- face t

on the surfac

| uked ci ty o;m,;lﬁgyﬁ,yfo?ﬁ u,;, e coat ve can be I nproved to prevent
fadi ng phenoenon. Data on the coated sleeve A and the coated sleeve B are

shown in Table 1 below. TableRl 20 Roated slrReve AR Coat ed
sl eeve B 25 | | (conparati ve)

(the invention) Profile: R"-8i0-(-Si0Sgg-k+§i0-4 -SiR" See
Fig. 5 dserr] when t is 5 %l 10[drr] | ar §e | 1.0 [err],
smal | Ra: 2B [erR], Iarge R 2.0 [err] a
little large 35 Lubricity of s|eeve surface: Poor

Good Fadi ng: oclurs Not occur 45

As \descri bed above, the fading can be revent ed fromits occurrence when
the [err® vﬂl“ﬁ‘?}“ R espresnnisan ik @rouphayag '8 °"I3FP“I§T'H&P'°FQS‘“@<J%'1'P‘P'BI°“‘{"H@V[“ES’PTP
val ue to be :,f; P giknt ' a"?gg 28;?1’\"’0@"? a ‘gﬂwPMc% spats ot group pranalkey|, o

iyeintege i
surface. silicone oil, aﬁm-mgr ified snﬁ:one 0||@%emetﬁyls?yoréme-a

||
Sure mean S f |fi ?s Vrlée Jn rop en'y\slfgne o‘% Q fluorine-modified silicone oll. The above silicone oil may pre-

45 ferably be those having a viscosity of 50 ¢St to 1,000 ¢St at 25°C. A silicone oil with an excessively low mo-
lecular weight tends to produce a volatile component as a result of heat treatment. On the other hand, a silicone
oil with an excessively high molecular weight results in an excessively high viscosity to make it difficult to carry
out the treatment.

As a method for the silicone oil treatment, any conventional methods can be used. For example, the fine

80 silica powder and the silicone oil may be directly mixed using a mixer such as a Henschel mixer, or the silicone
oil may be sprayed to the base fine silica powder. The silicone oil may also be treated by forming it into a varn-
ish, which is then mixed with the base fine silica powder, followed by removal of solvent.

The fine powder used in the present invention may more preferably be first treated with a silane coupling
agent and thereafter treated with the silicone oil or silicone varnish.

65 The mere treatment with the silicone oil may usually require an excessively large quantity of the silicon
oil to cover the fine powder particles surfaces, tending to give agglomerates of fine powder during treatment.
if such a fine powder is applied to the developer, it is possible that the developer may come to have a poor
fluidity. Hence it is necessary to take great care in the treatment with silicone oils. Now, in order to avoid the



the fading, with a value Ra < OA, such unpreferable phenonmenona tend to
occur, that inmage density becones BQ bgg“ggg,?use of shortage in the
guantity of the toner |ayer on the sreeve or the developer | ayer becomes
uneven because of non-uniform charge of the toner. Hence, the vaI ue Ra
shoul d pref%qs'&BP ef tl‘&f"’["éP‘f'E’Uh'hk nsaﬂaodrmm@rpreeiﬁemam q; qd tregting the
[err] In or \‘!'B‘rﬂsl"ﬂﬂ" gent fplloyed Wémﬁfﬂ‘eﬁfé‘"th@? s'h‘m@"t §o4hat the fregtment with

bl ast fi ni sfi ve surface after it has been dried. For

dnade we
exanpl e, .the ?F%??"%@Fﬂ"%ﬂgﬁﬁ "Eegl’f‘t %p’ESSPtr' ég?)ﬁf‘”’[@?m b?éthﬁl“&'l?&@ rrachl ne

such 55 ° aga bl RiblobdbtsSh ok nsch”%ne AR r%ﬂ %Sm
and using a 'y‘fﬁ#w“ E"aﬁdi ne V\Eer etaes )éi f?"gm

such as alcg

the abrasi 0“ R¥na EyBiéLuy nblﬂ&e’ihhd?ﬂldﬁ EnJ ﬁ'ﬂmﬁﬁﬁnor&hﬁ dﬂ%{h&@ loRifafé, %&ﬂet 0
t he presgnt hjididinb, aifyiphnyldRAErbdilarRS dﬁﬂ&hyllhlorosﬂEtP %f—m%% &cryloxypro-
devel oper ammhahda?nm ﬁﬂ?ﬁ’lﬂt&@ﬂﬂﬁe GMWIBMBn&QﬁHdﬂdevﬁyI Hidhsidnewder ~ treat ed
with a sili comge t@datmenfof thb hbové e pEwdéAithiaSifane tdlpliny Sdnttai B cliribd\Gik bylal¥ey theathnt
powder is hialiciothe fime poaddt Rinfiéd ikto) cloltidby Stifiigde Ractediwith @ W&ori4dd &ltah€ bodpling d§uAt, or
devel oper asweamsdthod)n which thefing pewdendispbrsstina sabvant isrbazie witiDasibnelcddpliny agbrd dropwise
descri bed a#idedtheratakes it possible to prevent fading particularly in an
envi ronnment offhesilgie coeplingagent sirogld aretérably ¢b used for teatryentin en aroouhiLdf | partchy pleightito ohe
5 per f or neatts &y wéight.laad more preférably & parts kyfweightdo 40 pgte byt weight besed om100 Phrts by weight
devel oper a¥f¢efiaepRydelo t he present Invention is well-matched with the i mage
f Orri ng appar At thetrestmentithhe-alliserie ofl s ailigeneyarnishyiie solid matigriberpas phopld ipreferably e in
sat'isfacfor %Rfé P?’Fl‘@"’ﬁﬁ%‘l‘“@?”f%‘”?‘% E‘“\“‘!S??f?fﬂ'g 3(5&?@6?'%‘(?!9 tto30 parkachy weight

i mge form @“gtwwaeaﬂ% 9f Anexgessiusly,smafl ameynt of the silicone @il may

form ng appd g? t t“? ﬁti 'l ng eereling éﬂe'fﬂgsf%@?“hel

The pr esent WE ma(iesl impo: l%er:o ta rbIln i 9

ni gh tch%ge& es. o SR ’Q %\2 ?“’l’;‘f W’? Sy of
ighte

coat ed sI ee de@ ood u r| it rH; be atﬂ?e qft{h?ﬂ % P el'm?'n }”he

[err] T edUC' nghé Qﬁouﬁbﬁﬁﬁﬂlﬁs trbdRddFine B&Fdrelaépbl%@ ttpt e Eﬁgo%f}ﬁﬁv ;Q'Qfgrﬁbl B dGargasd N9

t he opport W&iﬁén@;wﬁﬂﬁ'b@g}w WeightSnd ﬁﬁﬁlﬂﬁﬁr&yo1 E/Slght based

de\vwel opas. 106 pattstby whigtit o thie teden” ged devel oper | ayer ‘can be 1Por med. 15

I't i's preferr adinbé fesinasedein ietofs) 4tording orkb prédeitiiRerntibiessn Bé eXeMpifidll byPrdmofbiyRdMe 2

particl e dicfsmiend witha defhativeaiiegsof, Biich @s fiiydtylons sndpoigvingitiuend; styrdhd dopdlnarssuaidsya

0. 005 [ er r] styrbre/pfdpylenepapatymer, axtyesheivinylfolienegopolymand a styssrevinyituphtiidéne pipolymérdaty- be
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amount of 0.01 part to 5 parts by wei ht and more preferably 0.03 part by
wei ghtto 3 parts bywei ght, based on R ﬁ?ﬁ?k by wei ght of ot her

mononmer com 55 ponents. O these cross-linking nmonomers, those preferably
used in vi amumfuonfmam$¢ehiwfm®mmaﬁhem&ts&melbf the toner are the
aromati ¢ di vi Myd magostjoanatedal a¢dording torthé presentrinvertion may preferebly ke rgducediby ‘i't"#‘ﬂa“"ethOd
di acryl at e wingfeoousduifaleiankstartingmaterial. ItmaxPreferably beformied "&ﬁ“‘&?@ﬁﬂ?‘?@ g
an et her bowednd of @ divalentietd sudh Bs gnapPEe pEZiNGn AR GMOUNt 3 hEtPﬂ é’°' ht.
bi nder r esi n aferagnetig matsrial pen W@é’fﬂ“’]e 'PQ)tﬂthel"Ps? 8 gihgse
met h- od ofhewsm?mg'ﬁ-ztprﬁqﬁes&gmaﬁaw Wégﬁ"d FPB'FE" 'a% oy §° §' cai g" °"°"‘
I I'SI 0 isint

met hod in v\:lgewygch c pﬂj‘]‘%r mg%ers
pol yneri zab ' s 3 he
tﬁf é%ﬁ ey fiﬁj e °pah.aisrwf§f?nﬁ |

mononer s ar e qﬁ taﬂg
cross- | i t.c g:e. '33% L e smﬂm;m&we% O
whi ch the f n:ﬁ,fm@.n %&9&9 ieGralda By th MEGHENEPLHARRY madhife Gt
m xed. The ﬂa PoPthé toﬁé? Ing péwdierldFifie MBYnetid faktRledbycolE to@kdl sBi4te Of thy/devel-
sol ution pojy, &g’btdrdwm&( if it 18 PeSenP a YARRY quariti&a THistHay rdsilifin 9f MErasbegDdbyugii effeor
produci ng aoﬁl%rm%&tltsélﬂﬁ Mhkéthechbrct B8t sidy feonbwiatiay béen ofiginallysdaghz.ed by
suspensi on polKérBrbre RS préy8ure Hisgekbioh mactiné Eaiiprea ittDdprésa rdllercasipieamytifisiby affretmill, is
cross-|inka némmthuaﬂﬂénc?mmgmtﬂ&fadgm&teahmm dréventbi of$ine poieryrmagnetic
di ssol ved t hatichi formatidne first polymer may preferably be used in an anount of
1Ckpar ts by waheglohertaccodidg tothe freselitynvertiomingy, alsarodtiopally Centairid gha@e cqntreitagend fror ex-
weight ta 1@plganegatiteyhargs aito) agentsrayibenised, @bichmexemplifipd by rstal salfpomplex of 8 mono-
pol ymer i zabhz dywardremmetal cospléx $alfiof salinvlicragid,pllvisalinyiie acid; fialkulsalicylisacip g naphihicic agide
sol vent used iThe tohascanisinad m&ndwloweqeﬂ ingheipesgentinyention nay preferably coptain af’lﬂpﬁ'ﬁ@!?
cumene, cel FumpolnddA)af an arpmatic; W'%%@F'“'%ﬂ"ﬂﬂ@ﬂféf?@ arjd,p Thetal c salt
of styrene HW%WQ?(BM\%""QPBY ic gUPyene i s 'ﬁr ef er

! tjérwa raX e
it Lw*ﬁ;’f;gqsrgg;&%”*ﬁ’ Tm? &q;%ga«a ﬁv%%?néé 2t
gl 2t e;tzobut)l N o un %,Ka%ﬁ:ts EB&, ay Bfferabl %Sachau sin by,

%°H gT'Sﬁ) {fh;amc"' on o it ht k)

which may bg conce ess t 0.1 part "by WEIg

and pref&ra ?Wn Qaﬁmeﬁﬁéo QXcAAﬁb&UT(A)tthuﬂgiuM |Fp§phh¥g?6€d ﬂn@fammbmﬁﬂoﬁ&rmcwts
by wei ght oéﬂ ﬁgg H hatee/bRibrbrig & ndhihalémd g, dRRdY Piefopaby Be éodfdinated
sol vent usegd g{apagh,tth,a‘;gggcgrg&yﬁghﬁ bl )y &texyidloup O Dt al 'ned by pol ymeri zati on.
The reacti on N@orieySibphikk YrolSnénBéniet Sibve) Wt refed to &@fSup 6f pblaiifnehining.a sfiosy mutual
sol ut i 0ngsNOladtion WK WatslA fdin WRXpHlic@foap Mb) ibcidde -SORN,I-8@M, OIOM, sNRyX, -GOOIhaN -0y
wei ght t o 406H,PRMECNHYX, &t -804, witkein FOiS arnaikyigyrdop MdchnaikaliGil qy eNH, sndXis sislogént atopt
the sol Vent in thélpresehtitivertio, piak i presialipisedas thehydromhiic grodp iuiwlogeg (D3 caroxyl (:6@OHI Bt ed
di car boxyl i arosy (-OH), sitro (38D, sa®t(EOsH) bhsifapino ($PsNHz). | zati on is known to take
pl ace to a cerThaimonamxddyn(B) hayinasiska hyidropiiicigecub way pofferahinhaviyd hgazone ing Ar ngphthalene
react i on4esolriuginits Rind, ad naay apsferably davelsystruciiire pHO'tdigryaze WPRr e af t er co | etion

k

of the reacti oFhe limphitic greup opkydserhilis group deseribpg aboye 'aﬁvwfq@?'m a mono-
i nvention. \wugig wslv%ls hygeocarpen %P idhegtrycture. 8 exomal ?‘F“‘h p?tﬂaéeng
group accor di ngpt %@%ﬂf\) n @rw'\emspem'v gﬁ' “i‘e o:éc'g:

neasure

per neat i on

2, vel gt @f‘fa @%? m“@gmnﬂﬁﬂ*&%t%“ e

&) mv;;H h el hi t@rmkﬁﬁ%tﬁ;m\‘iﬁbtﬂbt
peak in th to%?flf}es E?s Bhu rtﬁbasf ﬁ’d‘t.‘émﬁhons
mol ecul ar h&&ﬂ’lp@lﬂld )aﬁaom ﬁiswihgmma.dn@my
1, 500 t050100 0 ral béthb§a %ﬂt&ﬁh S'é‘o S Bst4hEMNp M3 Qarhe Eomphtidbityawith
nol ecul ar wei gijh rggih, NOt nore than 10, 000 in the THF sol uble matter

i nfluences maip Thetnhﬁl S0P l6hdRGhetaBéomploRiRAyreféiidly be DF SUtRdL 18 tdner caNkEve s bipte thia: €
menbers, and f? abilitpg properties, and the conponent having a nol ecul ar

wei ght of not 3P Hife compdind () 8faQompouid(8) mireasioprefrabily hawe b emallerdalticlesizeso 188 theirhe
fixi ng pesfor nasgesibility to the resin can be improved. As a specific value, they may each preferably have a volume
average particle diameter (d,) of nor more than 9.0 um and a number average particle diameter (d,) of not

more than 5.0 um.
(4) The compound (A) and compound (B) may preferably have su bstantially the same electrical resistance.
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JThe copol ymer containing the acid group conprised of a carboxyl group or an
aci d ‘anhydri de t her eof may be di S”%ﬁ’%ﬁ%ﬂ% any one or both of the above
regi ons of nol ecular weight distrib the present invention, the

nol ecul ar wei ght at the peak. and/ or shoul der on the chromatogram obt ai ned
by GPC (gel patatuéawqommlﬁhm%m'aphﬁswﬂgﬂ&ﬁhemwﬂ@@ t!rﬂtdﬁ"eﬂ!@mﬂ (FY0ng
condi tions. 4preferably bt tahds® anrthat the tibpeigcirie gharges santba magau of 40({1; r]C.
To the col unmMetakgempieyes prefprably E’rtB&ﬂ?P‘@“W"a‘ﬁ(ﬁ;st%W'Hﬂ?Fﬁ?’r&ﬁﬁ'%ga typ
sol vent is drinaphhgic asid typ reprapentad By the following fogmuyla and 50 [err] to 200
[err] of®a THF solution of a resin sanplep repared to have a sanple
concentration of 0.05 &'y wei ght to 0.8 %by weight—is injected thereinto
to make neasurefrent. | rreasurl ng the_nt pei ght of the sanple, the
nol ecul ar wei ghf dis @ ifw %e éaf ulated from
the rel ationship bet "4 unber of a
cal i bratton cur /eR pr epar ed |JS| ng several nodi sper se pol ystyrene
standard sanpl eS. As the st@ndard pol ystyrergt sanplles used for the
preparation of the calibration curve, it is suitable to use, for exanple,
sanples wi th nol ecul,ar wei ghts of [err]3.9 [err]and [err] which are

avai l ablg from Pressure Chem cal Co. or gToyo Soda Man- ufacturing Co.

Ltd., and to usg a)\ e st about 10 standard pol gstyyene sanples. An RI

(refractive i ndpx) eQtor Is Ds-ed.@dete tor. Columms shoul d be
I

used in conbi nall oh e r cualMey\aval | 4 ol ystyrene gell ol ums so
that the re- gipits~of ~we ec%r‘grwm ght 8 F{err can be accurately
meagyr ed For ekanpl e, they may preferably conp | sej a conbi nati on of
[erﬁ St yr agel 500, [err] avallable fromWaters Co.’ Shodex KF-80M or a
conbi nati on of KF-802, 803, 804 and 805, avail able from Showa Denko K. K. ;
or a conbination of. JFSngI 55 G OOOH G2000H~G&2500H, G3000H, 4000H,
G5000H, GB000H, [ G7TbogHland GWH, avai | ablfe frorrBTbyo Soda Manuf acturing Co.
Ltd. To Heterni +he ywei ght of tBatI haw ng.a I)gpul ar wei ght of not
more than 10, 00 |gtt®b—n—ol'er*q§éﬁ' t e r"e; fujting of a
GPC chr omat ogr apt are ol el ar Weightd S th n 10,0 Ol a cutting
11 EP 0 461 p72 Bl with a rjol ecul ar weigh 0f~10{ 000 or nore Is
calcul atgd, and‘the % by wei gt based on the whol e binder resin is
cal cul ated using the % by weight of the THF-insoluble matter previously
descri bed. ACQ%dbuaﬁafbrﬁaur‘amaﬁd(ﬂ)ﬁmwrﬁﬁﬂ&tlwsahbardmemmmehowmatmeamtdpesac| d
group cont aiahgffogematbriér atiiretarmbpriyrougByth ERdncalkpligalipsralibny goeeip,heviny lits tbarbbn ajoms,
di car boxy! i growtéddnat Mt fermifa (st bkt one/df RCtodRe repreBemt(s)itientiydrbaatban groupsistinsd labavg. In
when 5 canpaiedstmaiss {ljdnd i) orie obé aidteis 8 herzermaingl oneadyciehexehs ring and therother)is seseetior g
that can be sélettedlfiem techrmpl cansisting of a@iky lgmprehaviag ¢ torctaton atems; i benpane §@ﬂ"ﬂ"d a cyclo-
i nvention, ihexeneringadalil ope ofd andxxis chenzeaeingorfdyd emem Herethar s apge ctedich
as carbon bifrawithe growp gensistirigtofian alie arpuphavingricto § nEeng feg and aﬁ& hpxene s
t ha{_.can beriemnt ai ned in the magnetl c taner accor di ng to the present
i nventi off, ma- Meremntamgta ‘ tized when placed in a

hasfy. N ' Q
et C;n:f;?p%’gam? e ﬁ;%go Ela%%h th 469 lggw e
used. These 'F mu R — sed

surface are SO ] cy||¢9 c|
parti cul frl obount gnetlc powd ervvl '

1al
ent
hardness of g X m{% |qu ey %onﬁmeﬁﬁaosndmwﬂa@ammmamm@med
in an armuntato ne no?? oV\R Lt stafn& Zthaa@ohUhd&ﬁd@mesélﬁﬁrﬂdrrﬁi\bdthﬂlgmdﬂhbaﬂf
the toner. ThaidHeee rsoxﬁiaa&dmv thaﬁ@mncrgrduﬂe present invention nmay

pref er ablgy haV’ﬂ) dasdhibl thorélSasifidally, m chthplexlcaigbuiida aith (e Bfowing[studtyres afdyartjoulartyeors-

i nventors cQgsoholRed dsltid métd) conipe sempolimr(AWhi ch the toner according to the
present Invention can have the effect as stated above Is the umform
dospersibility of the nmagnetic particles in the toner. It is pre-

55
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20 sumed that w thout uniformdispersion toner particles have non-uniform
gravi ty di stribution and charge di S-Pﬁf"gﬁ%‘?vn whi ch brings about poor

| ubricity and fluidity of the t onerF and non-uni f orm

devel opability. The bul k density of a nagnetic material can be regarded as
an indirect |ndi ation of the quantity of ag- glonerates present in
magneti c particl‘dsy i e., t he dispersibility When the bul k density of a
magnetic materi al |s | ess th% 35 g/[err], agglonerates are present in
the magnetic material in sh a#be a nunber th?t no suf- 26 fi rent

di spersibility can be attai for phe deve#o. : det-Cadl| This
presumably cause$ | ocaliza W;D of  t hes : ial partiglqg For the
magnetic materia néo aH{ i bogl-gtat e Of g d-sH on in theltoner, it is
preferred to use ﬁét ® particlps having a bul k density of fot Iess t han
0. 35 g/[grr], and nore preferablyOnot less thantoG«ls[err]. Vn the present
|nvent|on the bulk density of the magnetic material refers to a val ue
measur ed according 30 to JIS (Japan Industrial Standard) K-5101. The
magnetic materi @A eo@ ained in the toner according to the present invention
may preferably have a coercive force (Hc) of not nore than 100 Ce, and nore
preferabgy not re than 80 C&, in a magnetic@field of 10,0003 In
magnetic particles, the coercive force can belregardedta% ijndi rect

i ndication of th surf 38 cr sLaOs 7T LN nagn§?° nj sotropy
and form ani sotrppy p ,, tic ey i al beco &rys-
talline, the coefcive fortce treasls and the magngtic particljes cone to
hawe .shawp edgesion their surfaceg. If a toner 2gni ng magrjetic
particles having such edges on their surfaces is used in the present
invention, there is-a 055|b|I|ty that the |ubri of the

toner are danmf§inthpmetalremplexi "l?&%ﬂz? 'ive&%ﬁva}g V%?@X'E%'ﬁ‘tp%'gf Pﬁ'@'ﬂg‘tsﬂ'htbwgse

edges or t h@etglGpmplex tyreamonogze,

dsa L Ghakt ed
T o R LT A L e

However, the coercive force can be in a value of not nore than 100 Ce when
the aggl onerates are formed in the magnetic particles. Therefore, it is
preferreg forthe bplk densit to be notl sthan 0.35 g/[err]. In the
magneti ¢ material fontai ¥ed~4p the tonesaccording to the present
invention, it is ajso pref N ke netic pgrticles having a renmanent
magneti zation (or)}jof not norg than 10/emu/ g, and |preferably not 46 nore
than 7 enu/g, in ajmagnetic figld of 10, 000 Ce. e of a magnetic material
with a rsmanent magnetization nﬁie tAHan 10 enu/ g y result in a great
magnetic aggl oneralion of the magM&jc particles, so Ahat they tend to be
present in the tonger In the fo of Elonerates This | ocalized presence

of the magnetic material is nof preférked siyice. it} causes, tne& pner to
bedope non-uni formyas previ |y statggéggﬁ?netlc Characteri'stics of the

magneti c®material defer to using VBMP-1, a trade name, 50
manuf act ured by To¢i Kagyo The magnetic t¥Yner afcording to the present

| nventi on have trlﬁoelectri harges and hence is Substantially
electrically insulative.. Stated specifically, it may preferably have a
resistivity of not less than [err] when a voltage of 100 V is applied under
appllcatfon of a pressure of 3.0 kg/[err]. The magnetic material according
to the present Invention, having a bulk density of not |less than 0.35
g/[err], may preferably be contained in an 55 anount of 30 parts by wei ght
to 150 parts by weight, and nore preferably 45 parts by weight to 100 parts
by wei ghg, based on 100 parts by weight of the binder resin. Use thereof In
an anmount | ess than 30 parts by weight tends to result in an unsatisfactory
transport performance of the magnetic toner on a toner-carrying nenber such
as a sleeve. Use thereof in an anount nore than 150 parts by wei ght tends
toresult in a lowering of the 12 EP 0 461 672 Bl insulation properties
and heatssfi xi ng performance of the magnetic toner. The nmagnetic materia
according to the present invention may preferably be produced by a wet

nmet hod using ferrous sulfate as a starting material. Itmay preferably

bef ormed of magnetite orferrite containing a com
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pound of a divalent netal such as manganese or zinc in an anount of 0.1 %
by weight to 10 % by weight 5 %??% }IC material contained in the
toner according to the present inve & § preferably be those having
been disintergrated if necessary. A neans used for disintegrating the
magnetic material can be exem plified by a nmechanical grinding machine

equi pped with a ifi gh-speed rofator for d3) nt egrati ng powders, and a
pressure di spersifjon nachi ui pped w tyF4a press rolfler for dispersing or
di sintegrating pgwders. In aie | @ e aggl énerlat es of nagnetic
particle% are didintegrated usi\ng the ngchyni cal inding 10 machine, the
i npact force applied by the rotgtor tergls COMI rted also to the primary
particles of the - netic parti™Nles/ so that t pr _¥_ particles per se
tend to be broken to give fine pow@re of the magnetic parA™ticles. Hence,
when thewmagneti C ri ﬂ&{ SIB egra\t\e by the nechapi cal grinding machine
is used as the sth of the tonery the fihe povvder of t he
magneti c particle y come t he surf t he devgl - oper In"a large
proportion If it Present Ia-rd’b ity. Thisjmay result In an

i ncreaseed abr asi on effect of the devel oper itsel{ to nmake the

charactegi stics set aside fr what has been originalfy sought. Therefore,
the pressure dispersion machine equipped with a press roller, as

exenpl i fied byn thefornedasNd rbpreserts @ methlatomaaich as Cr, N Go. S, ZnioeFeoAtrppresente g cqupter ion

i nt egr at i onswh aslyKONET NH.Le LEtleasth enenf X\\eand Zospragént(s)atydrpriilia amoye. weothes(s)

pagtd cl e f orepmsentis).a hydregen atam or shydrosartion grouphaving:1 {918 seban atoM$ent i on nay al so
opti gnal oy corHersinthehydiaphiliggroumetersde a ar MW‘FG@"‘EW"&B“’%@ ea'aaﬂ ‘!"f"?fe“

charge cont meinh ilic iRy inglydar SOkl iSM; 9099@ H2'|
conpl ex of % angriGe, whergin &Fé"ﬂmig’&'l’n’élsa'l‘a“@ﬂ : g;_ls;
al kyl sal i cy:f:g a&@PByd’Q!’f“ﬁ‘fWPéﬁlam%(T’% carbe: "H%'i(é) c,"i”&('

cont ai ned i used ' resent i

cont ai n t ' ’b 'ﬂgmgq"g 'aebg@ Pﬁ 3?(%%%&[)@&%%@@%3? d
Cont 3 i ng M{E A o.li ﬁﬂ .,tbxaﬁcmmwmo( B)
having a hyg ,ﬂﬁ o roup in the Iﬁbcp hZeke G Bi-HapHitfASRE fingl O-
a group of  SBHF il ofin el hes;sﬁf el i o el
hawihg a gr %@Fn mthN:o ﬂéx refefablyBé Br ltmm tohér%armaw&)méﬁ%vcm@ pigle chain
hydr ocar bon grém{aﬁx coMpotmds barficulai¢ profebi Q&b d Gk Séffetsh Binpfoi Qbfjolit (BY 4t eairitaly)

groups. The ylobdmiing thb folldiing$Rudubés. et al  conpl ex compound (A) has in its
structure may preferably be a chain hy- drocarbon group (in particular, an

al kyl group) directly bonded to a cyclic (monocyclic or polycyclic)
hydrocars 30 boB tnlthe metal conpl ex compound (A) having such a
l'i pophilic group, the aromatic hydroxycarboxylic acid serving as a |igand
may preferably havef[a benzeq® ring ornap al ene ripg, and nmay preferably

be coordinated to the netal \@%t hr ough car boxyl f group and a hydr oxyl

groyp. As for the hydrophili d above| It refers to a group
of pol ar %at ons havi ag a strong tuaI 3% action wi{h water. A nmain
hydrophilic group. may include [@rr] -OHO - NHCONH2, tX, and -NO2, wherein R
is an alkyl group, Mis an alkali\nmetaf or[err] and X ig a halogen atom In
the present inventi¢n, what is pref@rably used as the HWydrophilic group is

hal ogen X), carbojyl (-COCH), hﬂ dr | (-OH), nitro [err]sulfo [err] or
5

sul f oam -SGBNH4)Y. The nmonoazo dye (B) having sugh a hydrophilic group
may preferably have|a benzen ing or naphthalene 49 ring In its |igand,
and may preferably have a st re=oN -@ di oxyaz¢ type. The lipophilic

group or hydrophilig¢ group d ri bed above Yray preferably be directly
bonded tg a nmono- cyclic or ycyclic hydr%@arbon group in the structure,
as exenplified by a benzene ring or naphthal ene ring. Both of these
conpounds (A) and (B), when respectively added in the toner al one, have the
sane effect as charge control agents. In the present invention, the
distribution uniformty of triboelectric charges between 45 particles can
be achieeed by utilizing the nutual action obtained when these conpound (A)
and conpound (B) are used in conbination. In the toner according to the
present invention, in order to attain a nuch higher effect when the
conmpound (A) and conpound (B) are used in conbination, It is preferred to
satisfy at |east one of the follow ng coggditions. (1) The netal atons in
met al conpl exes of the conmpound (A) and conpound (B) used in conbination
may 50 preferably be the sanme so that both the conpounds can have
substantially the same conpatibility with



>the resin. (2) The netal atomin each netal conplex may preferably be C so
that the toner can have a higher ct&gro-“,g@& i1I ity. (3) The conpound (A) and
conmpound (B) may each preferably have a smaller particle size so that their
55 di spersibility to the resin can be inproved. As a specific val ue,
they may each pgeferqbly have a vol.ume average particle dianeter [err] of
nor nore than 9.0 [err] and a nunber average particle dianeter [err] of not
nore than 5.0 [errd. (4) Tbgufonpound (A)—and conpound (B) may preferably
have substantially the sane g ectrical rd€Dptance. 13}~ EP 0 461 672 Bl
St at ed gpecifically, the rati h.istivity gf t he conpound (A) to
that of the conpoynd (B) may Yreferably Beferr] so thdt the triboelectric
charges can be made uniforplnwb | conpl £ r ef blly used as the above
compound (A) are dpecificallfy th | cijd type or naphthoic
acid type represerted by the foll ow formula (1), (ll)ﬁ@{ £111). 5 20

: g

R2 [err] 25 [err] 33§§£tthe abOVQPOrnukas (1) and (11) ] may be the

ct

sane ordifferentfrjo hHNOI€er ,0 and eadqh rrpresent alhydrogen atomor a
hydr ocar bon group |Jsuch as an lalkyl group\orgl kenyl grqup, having 1 to 10

carbon atons, proVided that i eNEo ) at | eagqt one of
[err]represent(s) Jthe hydroc n group ned above.} tn 35 the fornul as
(rr)y and (I11), oHe of .a and s a benzeneypi,ng or ajcyclohexene ring and

the other is absent or selected fromthe group consisting of an al kyl group
having 4 to 9 carbon atons, a benzene ring and a cycl o- hexene ring; and
akso one of b agd-_c3is a benzene ring or a cyclohexene ring and the ot her

i s\absefft or selected fromthe group consisting of an alkyl group having 4
to 9 carbon atons, a benzene ring and a cycl ohexene ring 40

represent a netal ,atomsuch as C, N, Co, or Zn. [err] represents a
counter ion such ks [err]. In the salicyli{@¥id or naphthoit-type netal
conpl ex,represent d by any of tmae fornmnul as to (I'1l), an plkyl group
havi ng igto 5 car bon at ons? zHn relht Ny oduced as the fl kyl group

represented by [efr] and R4. A textiary but group,—a tertifary amyl group
1—‘4—‘/ ¢

or an al kyl group}having | ess cartbdbn atond i s liNo@ cusefl. 45 1In the
present invention| particularly pré?erab(y used are™a .
3\5-d-tgrt-butyl-$alicylic acid coqpl@f conmpound. and a chr ofy ¥ithe
mono-tert-butyl-salgp gﬁpleﬁ)conpgh As shown also i h the above
formulas, In the petal I'ex\coppound (A}, the ligands attached to the
nmetal atom need npt be the sa n &Qi i nﬁg, at |l east ¢ne |igand of
these ligands may|be the-ligan t he - I'C 2hydr oxycar boxylic acid
havi ng #he | i pophjlic group. s¢ To describe nore specifigally, the
conpl ex conpounds'with the folles ng structures are particul&rly pre-

ferably used as the netal conpl ex conpound (A%. 55 14
The proportion of the compounds (A} and (B) added to the binder resin may preferably be compound

\% (A)/compound (B) = 1/10 to 10.0, and more preferably compound (A)/compound (B) = 1/3 to 3.0.
o 40 Each of the compounds (A) and (B) may preferably be added in an amount of 0.1 part to 10.0 parts, and
more preferably 0.5 part to 4.0 parts, based on 100 parts of the the binder resin.

To the developer used in the present invention, other additives may further be added so long as there are
substantially no ill influences. For example, itis possible to add a lubricant such as Teflon powder or zinc stear-
ate powder; afixing aid exemplified by a low-molecular weight polyalkylene such as low-molecular weight poly-

45 ethylene or low-molecular weight polypropylene; and as a conductivity-providing agent, a metal oxide such as
tin oxide, and strontium titanate.

The low-molecular weight polyalkylene used in the toner contained in the developer according to the pres-
ent invention may preferably have a molecular weight distribution with plural peaks. More specifically, it is de-
sirable that its chromatogram obtained by gel permeation chromatography has at least two peaks, that is, p(1)

s0  present in the molecular weight range of from 2,000 to 80,000, and also has at least one additional peak (P2)
in the lower molecular weight area than the main peak. The additional maximum value may preferably be at
the position of 1/30 to 1/5, and more preferably 1/20 to 1/10, of the molecular weight of the main maximum
value. Addition of the polyalkylene having the molecular weight distribution as described above can bring about
an improvement in the compatibility with the binder resin and also an additional improvement in the dispersi-

85  Dbility of toner additives, so that a uniform chargeability of the developer can be achieved. Moreover, its incor-
poration into the toner in combination with the above-described two types of charge control agents added to
the toner according to the present invention is preferred since it is very effective forimproving the chargeability
of the developer.
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conpl ex ea d mper of toner pa es by means e above Coulter goun-
structur es €§e re of 100 p as its aperture. Then the values according to the present inventlon
are determmed which are the weight-based, weight average particle diameter D, determined from the volume
distribution (where the middle value of each channel is used as the representative value for each channel),
the weight-based, coarse-powder content (20.2 um or larger) determined from the volume distribution, and
- 8¢ the number based, fine-powder number (6.35 um or smaller).

The toner of the present invention can be produced by various methods including a method in which com-
ponent materials are well kneaded using a heat kneader such as a heat roll or an extruder followed by mech-
anical crushing and classification to give a toner; a method in which materials are dispersed in a binder resin
solution followed by spray drying to give a toner; and a method of producing a toner by polymerization in which

35 given materials are mixed into monomers that constitute a binder resin, to give an emulsified suspension fol-
lowed by polymerization to give the toner.

The image forming apparatus according to the present invention will be described below with reference
to Fig. 6.

\ﬂ( The surface of an OPC photosensitive member is negatively charged by the operation of a primary corona

- 40  assembly 217, and a digital latent image is formed by image scanning through exposure 705 carried out using

a laser beam. The latent image thus formed is reversely developed using a one-component magnetic developer

5 held in a developing assembly 211 equipped with a magnetic blade 6 and a developing sleeve 2 provided in

its inside with a magnet and also covered with a resin coating layer containing the conductive fine particles

and/or solid lubricant and having C,5 of not more than § um. In a developing zone, an AC bias, a pulse bias

45  andfor a DC bias is/are applied across a conductive substrate of a photosensitive drum 1 and the developing

sleeve 2 through a bias applying means 712. A transfer paper P is fed and delivered to a transfer zone, where

the transfer paper P is charged by means of a voltage applying means from its back surface (the surface op-

posite to the photosensitive drum) through a transfer means 702, so that the developed image (toner image)

on the surface of the photosensitive drum is electrostatically transferred to the transfer paper P. The transfer

50  paper P separated from the photosensitive drum 1 is subjected to fixing using a heat-pressure roller fixing unit
(thermal platen) 707 so that the toner image on the transfer paper can be fixed.

The one-component developer remaining on the photosensitive drum 1 after the transfer step is removed
by the operation of a cleaning assembly 708 having a cleaning blade. After the cleaning, the residual charges
on the photosensitive drum 1 is eliminated by erase exposure 706, and thus the procedure again starting from

&85  the charging step using the primary corona assembly 217 is repeated.

An electrostatic latent image bearing member (the photosensitive drum) comprises a photosensitive layer
and a conductive substrate, and is rotated in the direction of the arrow. In the developing zone, the developing
sleeve 2, a non-magnetic cylinder, which is a toner supporting member, is rotated in the counter direction of
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| ow- ol ecul ar A%h 3B FecNd Yrdm K YineBAS (kS fhfonmatioMfori MBS termhiil Ehécta thigagh the line)
preferably h%enﬁodﬂl&@@)h' tie Ye&divihy circuit 512, and then successively stored in an image memory 516 after the
image information is decoded by the CPU 517. Then, when images for at least one page have been stored in
35 the memory 516, the image recording for that page is carried out. The CPU 517 reads out the image information
for one page from the memory 516 and sends the coded image information for one page to the printer controller
518. The printer controller 518, having received the image information for one page from the CPU 517, controls

. the printer 519 so that the image information for one page is recorded.
A The CPU 517 receives image information for next page in the course of the recording by the printer 519.

40 Images are thus received and recorded.

The electrophotographic apparatus may be constituted of a combination of plural components put together
as one apparatus unit from among the constituents such as the above photosensitive drum, developing as-
sembly and cleaning means so that the unit can be freely mounted on or detached from the body of the ap-
paratus. For example, at least one of the charging means, developing assembly and cleaning means may be

45  Integrally supported together with the photosensitive drum to form one unit that can be freely mounted on or
detached from the body of the apparatus, and the unit can be freely mounted or detached using a guide means
such as a rail provided in the body of the apparatus. Here, the above apparatus unit may be so constituted as
to be put together with the charging means and/or the developing assembly.

The present invention will be specifically described below by giving Examples. The present invention is

50 by no means limited to the following Examples. In all Examples, the "part(s)" means pari(s) by weight.
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t el ephone. Anageparicle digrgater\squh),f1rpertofzodductiee fik'sarbenpadices anfl 00 papts bipheriol résin. After
renot e t er m nthe pelishinganith the feitiacontagisiepvediaVingracOys df 8.9 dpubian Ratob tis jmwadthusipespared;i ng
circuit®512, endovas need axthe develapepednyingmemberi2i n an i nage nmenory 516 after the
i mage i nf or mafb) Alamingts ivpe 986@"‘!5‘359 e &Yoo mm inidiamsterre wsddra e lettmstatic latbriast
one page havei"3aebpadngmemberi,

(c) A blade made of iron was used as the blade 6, and the gap between the coated sleeve and the iron
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35 the nenory 516, the I nmage recordingforthat page is carried out. The CPU
517 readsoutthe image information f%Foﬁﬁiq g e fromthe nenory 516 and
sends the coded imge information f g ge to the printer controller
518. The printercontroller518, having received the imge information forone
page from t hebl@yas et to hegheut &0 he printer 519 so that the Imge

i nformati on f (P Themearesk °°Ib§t"ﬁe€6bﬁ‘i9 1slepypandthe/OBG photogensitivasieum '?r'ﬂg veloping zone

| nf or mati on fHFs‘?‘PE“RPe he course of the recording i nt er

519 40 g esqvelon msw@esbvng&aaov s e et oF B B r4of Vi,

t oget her as o HePPPeTent s s

g Eﬁﬁ""é‘é 1sﬁ5’° gfggz%" Fous B iy R B Seeiir, o
the unit Ca” é&ﬁi@tﬂ%&&mﬁ%& é?Fa EM.:L@&&M% ro% r&&%omrmm.
paratus.,F 03 nbrm dftyPout a|é?,rﬁ?an Hperélﬁ‘.égﬁum ‘ﬁm H%che de-
assenbl y a io r‘i@d&dﬁﬁ dm@&&emedasnaé ed mﬁm& r¥nn Hﬂﬁﬂfutsﬁ nzgqg sﬁg #pbh

t he phot oseggb iniwh2h the d&lelopericatyiig MambétRbs thd &1tk ceqa@r 8 relsih @SHtainin gt IBA<E sbnddtivel
det ached f rqigphriiQes¥ndisr :olid IlicahR v sBirdés layatMavirg iCitd rihtive foad cup@ (ABLRE YadEwe)t €d

or det aChedaaﬂinﬂgepﬂl@l&ﬁbfmm&ﬂﬁsﬁmﬁher%reﬁtwbwahIeﬁg’tWIsdiQd in the body of the
apparatus. Here, the above apparatus unit may be so constituted as to be

put toget hesynthedisExaingle ¢har gi ng means and/ or the devel opi ng assenbly. The
present invention will be specifically described bel ow by giving Exanpl es.
The present i Rigshr200 pantsjofcuf@ne wap putin anaction vessel anddheater to the reflgk fempgratyre.tixthisgles .
| K. al | Exanpénes8s patieof styrene menpmentinars efacnyliosrid mpnomer #1d8.5 parts af gi-tert-butyb peroxids
672. Bl BRanysremixedsUndes fustheraefn pf cumeney(]48iCato 18G5k Bejytien polymerization was completed, and
100 parts 5thenthetemperature was raised 9 themene, Thesppullipg styrane/agryjic peid copelymer was g@li-j ht
average nol Ig%ﬂ [Talf awel'qa v Mw gg Q;emlylw g{,?e’{z, q lgam peak at 2 molecular weight of 3,300 i in the chart

(6:8 HB?;; s 10° @%ext 30 part %the agtl':v% ogplo y'r;r‘tea} wears dlssolved E”%Mn@égnomey I'RIe G %Yeeac'ﬂir(%’r

wei ght %ol SPHFBby! ene 3 parts The above
materials were uniformy mxed, foll ovved by kneadi ng, pul verization and
classification to give a negatively chargeable 1 nsulative magnetic toner
with a weight Mopomee mixturée di ameter of about I1Mikeéng] préfoAtien

coltoi dah fine silica powder, 100 parts of a fine silica powderwth a BET
speci fic surfaBtynene nonower [err] (Aerosil #200; avail abb@ paswsJapan
Aerosil Co.) was_treated with 20 parts of hexanethyidisl|azane (HVDS), and
t hereafter tre&t‘gﬂtwltﬂcﬁY§%?%|t’FQﬁP‘¥ﬁrepar ed by diluting 187pRAr§sof

di met hyl si | i cog i ( KE; 36 100 cS; avail abl e from Shin-Etsu Chem cal Co.,
Ltd.) irsa sol OSR¥ILROPHRAT ARRUMES . After drying, a heat tPeBEFtRent at

about 250[err]§é Xgaﬁéhggggut to give a negatively charg§a?!6f38§§%rophobi C
|

fine silica po avi ng been treated w th hexanet hyl e and

dlnethyIS|I|coggng #1 pBe8xife6 part of the resulting negayi yghy chargeable
hydr.ophobic fine silica powder and 100 parts of the toner preV|oust

obt ai ned®wer e klegrdBdtiya-gevoxg-2eschpNtéxaitide a conmer cigalyl ywaskai | abl e

| aser beam printer LBP-SX (manufactured by Canon, Inc.) was nodified, and

t hesurface of a_devel oping_sl eeve (the devel oper carrying nenber) thereof
was coated with a conposition 30 prepared according to Fornul ation Exanple

2 previ st' y %%ﬁ&&dopeerﬁixéd'smﬁ on 1‘-}8 %Hib& Ernihg 4i ﬁt h?of ned
i n phenol r @aldhg &zwzgﬁ Gl Qsh §oupe
vol une resi w?JséaY thining 45 pdts F(ﬂ&l ht ﬁ'd s%b%rtl U%Qﬁwtﬁ H@geﬁ% pen\éﬁ§ ehiza
by the feltyhycamedtutdt b feakiBhiomperataids dPlréhY 70055 fofEdGrs. AREGhe chifiplétidh 6FtHa rédction,
coat ed sl eeg rdadaioh Mituis L Filtdred? fehjdrited £hd kilied3d\§lvetd TeditPcomposkior oflcBolymeldPhisichivs
preparedo ThdshonNas asfitorrh RituRof astjredefdctyfic acid copolymer and a styrene/acrylic acid/n-butyl acrylate
copolymer. The molecular weight distribution of the THF-soluble matter was measured to reveal that it had
peaks at molecular weights of about 3,500 and about 31,000, respectively, and had an Mn of 5,100, an Mw of
115,000 and an Mw/Mn of 22.5. The component with the molecular weight of not more than 10,000 was in an
amount of 27 % by weight. It was also confirmed that the Tg of the resin composition was 59°C and the glass
§5 transition point Tg, of the component with a molecular weight of not more than 10,000, fractionated by GPC,
was 57°C.
This copolymer had an acid value of 22.0.

appar at us n of plural conponents put
2 ol %

above phot ose




unit to rmake up an inage repr oduci ng machi ne. - As the devel opi ng
bi as, an AC bias with Vpp of 1,600 :é%%i @ é equency of 1,800 Hz was used.
The gap between the coated devel opi 5 g1 serving as the devel oper
carrying menber and the photosensitive drumserving as the electrostatic
| at ent i mag8yntheals Exapple@nber was set to be about 300 microns. The above

devel oper was | oaded in the above evaluation test nmachine to continuously
reproduce i rra é’%t @HWWG‘"?H%W“? 'ha%ct@ﬂWF%ﬂWéﬁPt thedefivs lemperpfyre rTal“l!Pr"é"

and nor rrgl i B‘ﬁ‘hé 'J; fﬁ’fﬂ “n °'1¥l9t°“1°ﬂ‘€“°dg\l’ g"\‘:‘e‘:
met hod | gf

I ly t
rﬁverse digeepn sre ved ve é’f‘ &?59% er ?rgfgml t(%q_l acopo er t}?resu
(1: ggg\izre oB d?’ﬁgﬁn"%.' art e %:Mn anagnilr ronrreﬁ'[mof hi gh
t enper at jre ang hrg It R’?‘ err]C 85%?H) As a result, simlarly

good resul tg mggmpgrsned 45 Conparative Exanple 1 Using a devel opi ng

sl eeve havi ITET[?TT‘]__TO 10 pmand an Ra of 2.5 pm prepared as in Exanple
1 except the st 200 Parf3@f dufbrie Vs put iNRGEREONPEsBel BrIMNbAELIOINS teFluxtarifertlig: T1b félibwihd) €
sanme nmanner mixturé wassutioael @ sdutiod pulynleastidhQindes reflilk@fdumene. Aftefithe confpleidhiof résttiorgtet NQ
a dense #r eperituisivasisedeginodeduieliey Of 1.30 and a faded area with an inage
50 density of 1.0. Corrparatrve Exarrpl e 2 Usr ng a hydrophobr c fine silica
powder treat ed—wti—cte A

sl eeve havi ng Raof 2 5 pm prepared S@ E Eéﬁ%l é but
ndLMAth t he ﬁ?hgﬁgL ﬁ@ﬂtﬁ?e f%; n n the

same.-man#fer assrthEx;armbgo&erThe fadi ng occurred, giving &ph YeHagMth an

i mage density of 1.25 and an area with a Iowrrrage density of 0.9. 20 EP
0 461 672 Bl EMalplie acAddavbhoplrhadf ester nshdmex he san® PHTWY as in
Exanple 1 except that 100 parts of a fine silica powler wwth a BET specific
surface area oPizgertcbutylApevokide200; avail able from Ja@wh Aamsi | Co.)
was treated 5 wth 20 parts of dinethylsilloone oil (KF-96, 100 cS)
diluted with a-selvent —died-and.-heated .at about 280[err]C to give a fine
silica powder pretreated with dinmethylsilicone oil. Inmges were reproduced

and eval uat ed phprebding S6HBTHmMSPRE A MwFe, 400, ah K of2.98, a idhDidak £ MbibialVdight of 7,200,
obkai nedwunghda@(pa@csheet reproduction in an environment of norna

t enperat ure anebxsupaRs of théBbdlé Styrerikhigiicid h-batyl RRiPesteP@psiynisPRasUibs el Mithd féllofiRg
envi r onment mahonter Glktuterdyivghimturd € and hi gh %um dity. 10 Exanple 3 The fine
silica powder in Exanple 2 was replaced with [err]-alum na (average
partic|e di ameters—0.020 Lnrrl BET. Qpﬂhifih surface area: 100 n?/g)'and

t he samesst r eat gent was carrr ed out Thereafter, A S obtained 15

in the sane nmafkiee™ :
degree of the ng carrred out in Exarrple 1 ed to
gi ve a devel op?ﬁgggﬁgegghhggkng a[err] of 0.6 [err] and an 4}

[ers}, which Was-BuRYy 1l BckPeatBCRbABmeaNd al so the above dezl(elﬂ:g}etrgvas Ioaded
therein o carry out the Sanme tests as in Exanple 1. Al though | mages had
slightly | ow r Melledti esidensbuyyashaltheseer fnchdiged r ee, g@ddr@ges were
obtained until 2,000 sheet re- 20 production in an environnment of normal
tenperature an®ivdnydl beozedety and until 1,000 sheet repr ddluRS ipErti n an
environngnt of high tenperature and high hum dity. Exanple 4 25

Adevel oper was Médpieﬁ‘oﬁhéesane manner as in Exanple 1 kd&ptpartat 100
parts of a frn owder vvr%h a, BET s ecific surface area of 130 [err]

(Aer osi | #130 7335:I PRER*Ya ﬁtm@w??‘ neRdt§ was treat Q-85 part

.
The reaction was carried out in the same manner as in Synthesis Example 1 to give a composition of a styr-
ene/maleic acid n-butyl half ester copolymer and a styrene/n-butyl acrylate/maleic acid n-butyl half ester co-
polymer.

55 This copolymer had an acid value of 20.6.
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M th,30 parts of dinethylsilicone oil (KF-96, 100 cs) diluted with a

sol vent, and dried and heated at abo#; @%& gi ve a fine silica powder
pretreated with di nethylsilicone oi or the eval uation test nachine,
the degree of the surface polishing in Exanple 1 was changed to give 30 a
devel opi ng Synthesiebxampiehg a [err]of 2.5 [err] and an Ra of 1.8 [err], which
was set in the nachine, and al so the above devel oper was | oaded thereln to
carry out theS¥iesls Example 3yas PH“B@& Pté“aithe AYERITRIAMY YR used i ap amaupt ) g parts,
sl i ght fadﬂﬂﬁ“l?ﬁ"al éc'f’@\?etp""'ﬂ in practical use, good results
wer e obt&i ned TeRETHHngcqRe af"giﬁ ‘&fﬁg?l on in an environment of nor mal
terrperaturePand e mal taum dity and until 2,000 sheet reproduction in an
envi ronnent—e@m—g%—apg-nﬂperature and hi gh huni di ty. 35 Exanple 5

Adevel operwas obtained in the sanme manneras in Exanpl edexcept that 100
parts ofa fi nésdiinc xompackit iont lofaSphthepdsi Examplief ice ar2@00paBd [err]
(Aerosil #300; avail able from Japan Aerosil Co.) was treated 40 with 2
parts of fl uoMagnetdd materdal £ine @PP'deF'mages wer e reprodB@eBartst he same

manner as in Exanple 4. Although slight fadi n occurred, good results were
obtai ned until 2,000 SIRER SP&GI fack é‘ﬁ' 8ivBr Sneh®)of nor nal
tenperatmre a nornal umd nd until 1,000 sheet reprodyction in an
envi r onment 01Elsj Y% ﬁf@reat raﬂ‘d% S huni dity. 45 g Q6 The
devel oper prepar ed In e form ng appar at.us as
shown in Fig. 6 to carry ou%r’rdy% rhferg’gloé&ctlo tg%ts in the sane manner as

I R-Exanpl e 1. aedidaseti &wi%ﬂlbgﬁilﬂﬁﬁdﬁl@h‘é' ronments of BopRrile nornal
t enper at¥Bre and normal hum dity and the high tenperature and high hunmdity.

50 | mages were repimeucedooyder the foll owi ng conditions: (a) The
surface of a devel opi ng sI eeve made of al um' nurn used in a laser beam
printer (LBP-

conposi tjon ¢ é%aeﬁ; e:pglfl a%(grt ol C S)ér ‘%ecl ea to14 ere)(neade ro%uctwas

25 er mill ndt

2t o Eﬁ o Rt
atﬂlnlo rt$

10 parts of " %ﬁjﬂz

having a [e ﬁ'ﬁs’il %5 tM@rﬁr blerldbfildinG Eﬁensér'él

and.was use ,xg,% (gper carryl ng menb . | am nate type OP

phat osengi tive drum of 30 nmin dianeter was used as the el ectrostatic

| at ent | magperepipatioh BampREbEr 1. (c) A bl ade nmade of iron was used as the

bl ade 6, and the gap between the coated sI eeve and the iron 21 EP 0 461

672 Bl bl ade was set to be about 250 [err] gd The nearest space between

the coated sl &8RN, GMRASIGICn, RSt §§ besiscEdpmmien2t he d&0@I BRFRY zone

was set 0 be bout 30%&[} [y I(fg Be devel opi ng bias, an AC bias (Vpp:

1,600 V; freq Pas of -400 V were 80 partgpg)ied

to the coated sleeve. I en nag s devel oped by
ger Bieclnad s%tfa Cakaheng pTRegoye ed

reverse devel opnent (g) condi T oNs wers - set sanme conditions
f of—t Mage I epngativel dhiaride ¥R trdichglagam printer (LBP— SX) 4 éﬁrgescri bed
above, tfle occurrence of fading can be prevented not only in~ah environnent
of normal tem 10 per(aicdhcazndye chiomiut éohplBu) al so in an environnment
of high tenperature and high humdity, when the de- vel oper according to
the present irhanuicddredsiasetkight peolyprgpylensi ng appar at us3hpsireg a
devel opi pg appa- ratus in-which the devel oper-carrying nenber has the
surface ?ayer of a resiMWcE@Ming at | east conductive fine particles
and/or a solid lubricant, the surface layer having inits relative | oad
curve (Abbot’ gsihgathuéiré Uﬁl)e above materials, Preparation Example 1 was repeated to give a magnetic toner,
and, in the same manner as in Preparation Example 1, a hydrophobic colloidal fine silica powder pretreated
50  with dimethylsilicone oil was added to the toner, which were then blended using a Henschel mixer to give de-
veloper (Il).

Preparation Examples 3 and 4

55 Amagnetic toner was obtained in the same manner as in Preparation Example 1 except that the resin com-
position of Synthesis Example 1 was replaced with the resin compositions of Synthesis Examples 3 and 4,
respectively. Then in the same manner as in Example 1 a hydrophobic colloidal fine silica powder pretreated
with dimethylsilicone oil was added to the toner, which were then blended to give developers (ill) and (IV).
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a cutting depth [err] of not nore than 5 [err] when a relative |oad |length
[err] is 5 % 15 Synthesis Exanple Egl F@Z’ iOO parts of cunene was put in
a reaction vessel and heated to the f&f B nperature. In this cu- nene,

85 parts of styrene nononer, 15 parts of acrylic acid nononer and 8.5 parts

of di-tert- EWlestrMﬁndﬁth Nﬁ%(ed Under further reflux of cumene
(l46[errJC to 156 err r&éé soI ut| on rrerl zation was conpl eted, and then
t he tenper at ufé‘ R écﬁ'lf?ﬁ'é’ffé ‘”"’f’ﬁ‘é"fl"égﬂ? T‘Ffﬂ °f(“‘° de"e'°P°"'
styrene/acr?‘? E%W‘q:’ °'?'?\'°"F|aﬁa°

an Mv Mn®o fmg’ it "eeg p te wa "’ " P‘W' FPg?tt
of GPC and goaia sf# E\ was n’the F SP magé{g)e uc(?

di ssol ved | AR Heberaustit i el el gh ieos ooy wa§9 etat+h9§

Monomer M Xpdtiéen the developer-carrying memberofthe present invention and th Bélgslt‘% Hv‘ﬂ#] ﬁo

Styrene {F0Nga&rostatic latent image bearing member was set to be about 300 microns.

n-Butyl acrylNa«Sn&@evesEts | to IV of Preparation Examples 1 to 4 were each used in the abolvz eVifthtion test
Acrylic aci ghadhineOABRIal print tests wers carried out in an environment of normal temperature and Ror@'HuRidity

Di vinyl  be@s®)80%RH) and in an environment of high temperature and high humidity (32.5°C, 86%RH} f eRadidte
Benzoyl per pinted@mages. 1 part 40
t ert - But#l - perRavayd Q5 eueydfittexievsibpdrearrying members and resuits of image evaluation are Shown pJ&tle 45
In the above m xed solution, 170 parts by weight of water containing 0.1
part by weight of partially sapo- nified polyvinyl alcohol was added to
gi.ve a suspkEygtatignofifadingr si on. This di spersion was added in a reaction
vessel cont ai ni ng 15 parts by wei ght of water and substituted with

ni t.ogen? aﬁd U E'F%‘?"B‘Hsﬁ6| rrerl zatl on was carried outat the reaction

t enper ature tmattpring ingractical Y88 conpl eti on of the
reaction, E%&‘Pi's(?ﬂa B’tﬂﬁgmftl"?'lwf@[? dehydrated and dried to give a
resin corrpo g pes ite grpsdn {B89S- 5D position was a uniform
mxture gf a styrene/ acrylic acid copolyner and a styrene/acrylic

acid/ n-butyl acrylate copolymer. The nBakbeilZar wei ght distribution of the
THF-sol ubl e matter was neasured to reveal that it had peaks at nol ecul ar
wei ghts of about—3,.500 and about 31 000 respectively, and had an My of
5,100, an Mw of 115,000 ang.an Mv Mh of ’2?9"5 The conpoﬁi'tﬂ‘ﬁevmth t he
moN€cul ap wei ght  of not rmg ~Ehans18, oofy ‘éaiif"hn arp e HaBIOn, by wej ght
It was al so confirgggdeghat ﬁrgti’ sth SR 3OS t 1] C and
the gl ass 55 tr'an ?g&.on p of E rrpjcwnt g?%‘e‘?m ::i’g” ar

wei ght of not nore than 10, 000, Véctlonat ed C, ]u. Thi s
copol ymer had an acid val ugugl 2%ul) 22 EP 0 461 672 Bl Synthesis
Exanple 8 First, 200 parts of cumene was put 1n a reactiromvesset—and
heated to the E&éhplet:errper-ature. To this cu- nene, a mxture of 78 parts
of styrene nononer, 15 parts of n-butyl acrylate nononmer, 7 parts of naleic
acid 5 n-butyl Thal f &sted,70.31part of1d8&i nyl Menzener 8@l 1.0 part of

di Mzert- butyl peroxide was dr opw se added over a period of 4 hours under
reflux df cumene8 o cdfry 8ufl poFlyFrerl zali3® for AurtherifB4ours.a
Thereafter, the §oI - vsn g ed by_conventional distillation under
reduced pressure>to gl e po go Thie-Pesul titdg co- boddmer Mad an Mwv
of 350, 000, an 11,0 and 38 Tg of 6 err] This gopol ymer_had an
acid valge of 18.5. SfISynt heS| S Exarrpl QL %B 1088 Ag

11 Iv 0.6 0.5 1.30 3 1.28 A

Comparative Example:

50 3 I 10 - 2.5 1.25 Cc 1.20 C

* normal temperature and normal humidity

** high temperature and high humidity
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Firsty 200 parts of cumene was put in a reaction vessel and heated tothe
reflux tenperature. The foll ow ng mEiStoxpf 3 subj ected to solution

pol ymeri zati on underreflux of cunene. erthe conpletion of reaction, tem
15 perature was raised to renove cunene. Mononer m xture

M xi ng pr op5¥ameled2,0 Styrene nononer

90 parts Maleic acid n-butyl half ester nononer

10 parts Di-ter$tmene/pdrtdildecrylate copolymer - 100 parts

8.5 partg 25 The resultjng copol ynmerhad an Mv of 6,900, an Mv M of 2.36,a
mai n peakata mol ecul ar wFRRIFmeF izt iogoweight ratip o8 err] C. Next, 30

I

arts of the a ne/ mal el ¢..aci d n-butyl half ester copol yner was
; bﬁg&‘%%‘\%\f"@{eﬁ% glm%rmrﬁ PPHAET 0 give a ni xt B% PEAFS\bnoner

di ssolved in the Yo : iy Cion Sorone
I Xxture i f3 Xi rti
monorrer i (BET specific surface ardhX &% Y }3935 parts n-Butyl
acryl ate nonormecharge control agent A 20 PYPelrt A0
Mal eic acid n-butyl half ester nononer 5 parts
Di vi nyl benzene 0. 25 part
Benzoyl peroxide _ _ 0. 65
part ter®-Butyl - per oxy-(Bteticthireiafoerhala A-1; d_: 6.0 pm; 3.2 0.85

d : 3. :
part 50 The reaction was carrieg out in the same’ nmanner as ith Synt hesi s
Exanple 1 to give a coMfusiR:i 3@ ofR-amityr- ene/nmaleic acid n-butyl half
ester copol yner,.and a st r%r_;e/ n- but gl acrylate/mal eic acid n-butyl half
eé't-&g{r_ co. pol yBargs; contr hiagleBGp IymeL had an ac: d \S/al uet of pﬁﬁ:[tﬁd 23 t
EP 94617672 Bl Synt hesi Synthesi s Exanpl e 3 was.repeated excep
that the styrene mnonz(r&m%%t%gg ?ﬁréﬁaﬁnﬁuit%&' & Hamis, dgnct the mal ei c
acid n-butyl half- estempn.3an53° B.cm The resulting copolymer had an
acid value of 7.3. Preparation Exanple'1l 10 Re5|8 corrp05|t|ont of
Synt hesi g Exanmlew-molecular weight polypropylene 100 parts | C
rrét eri aléfi ne powder - ° yp. i g\wgcasrts ( BET
specific surface aredP,:816,0p0:rP,g)9bepative charge control agent
1 part (nonoazo dye chrom um conpl ex) 20 Low nol ecul ar wei ght

p m propy! ene The above materials were melt-kneaded using a twin extruder heatedto RAJ°E Sollohdif by Codhifl Thel N€
abeve b er kndhded pRbw:t 6Btdided WaLAGHASH Usihb B Bardmdr Wil arfPtid dtiRéd Sils bulverized usin
140[err] C. djsemillrmhercihel repilting paivenRel prdduct WadiCdhsaifisl t6 sivesdRigatiinly &aﬂﬁ&ﬂmﬁsumﬂg' ,
and the cr uwhgseticisrecidiedsifiadsowder) with's vasiytit avéragechatticls dlaméter of 11.7hfae resul ting
finely pul ver iTg 819 partoofihe tonsathusabtained, ABaft bEa:lhyHmpl@biu eolleidan €ificat(inad hydrophobic by
char geabl e $Rigrreatieated Wiha¥methylsilieoné 6il wes agkdsdcihich waietien blendai griter diy @hditgss using a
parti cl €5 di Hepgshelmixer topjve pdevelpprsn, 0.6 part of a hydrophobic col |l oidal fine
silica powder This developer was used in a commercially available laser beam printer LBP-SX {manufactured by Canon,
Inc.) modified as follows: The surface of the developer-carrying member was coated with a composition pre-
pared according to Formulation Example 2 previously described (i.e., conductive graphite particles are con-
\,« tained in phenol resin in a proportion of 1:1) (coating layer thickness: 8 pm). The surface thus coated, was
) 40 polished with the felt as previously described. A coated sleeve having a C,; of 1.09 um and an Ra of 1.75 ym
was thus prepared. Primary charging was effected at -800 V to form a reverse electrostatic latent image. Set-
ting a gap (300 um) between the photosensitive drum and the developer layer on the developing sleeve (having
a magnet in its inside) in an non-contact state, an AC bias (f: 1,800 Hz; Vpp: 1,600 V) and a DC bias (Vpc: -
450 V) were applied to the developing sleeve to convert transfer potential to the reverse polarity. A continuous
45  print test was carried out on 3,000 sheets in an environment of normal temperature and normal humidity (20°C,
60%RH). Fading-free, uniform printed images were obtained. The same test was carried out in an environment
of high temperature and high humidity (32.5°C, 85%RH). As a result, similarly good results were obtained.

Example 13
50
Styrenelz-ethylhexy._l acrylate copolymer 100 parts
(copolymerization weight ratio: 8:2)
55 Magnetic material fine powder 60 parts

(BET specific surface area: 7.5 mzlg)



spretreated with dinethylsilicone oil, and 100 parts of the above magnetic
t onerwere bl ended usi ng a Henschel %g'&(fd'“?i)%pi ve devel oper (I). 30
Preparati on Exanple 2 Resin compositTion o ynt hesi s Exanpl e 2

100 parts Magnetic material fine powder

60 parts (BETcﬁbggéfagngyéj dEgeré €. 8.6 n2/g) 40 Negathi, ge pakar ge

control agent _ 1 part (nmonoazo
dye chrom um conpl ex) (komuonhmhlﬁmrmmigm-mold)(pr@ppl ame d_: 3.4
3 parts 45 (¢ 6,000) Using a mxture 8f the above

material%, Pr epar at i oamEXBAapl@~ 1Q2v@em) r epeated to give a magnetic toner,
and, in the sane -nmanner as_in Preparation Exanple 1, a hydrophobic

col | oi dal finEhergpceopsRadrageRtrBated 50 with dinet hyl3si0 PESY® oil was
added to the taner, ich were then blended usjng nschel mixer to give
de- vel gper (I1). Pr gﬁ%ﬁ?&ﬁrﬁiaﬁﬁTﬁgf%di%d' ?xBS aﬁmAw@‘leE‘ t oner was
obtained In the sane imnnﬁr,aiollﬁ ﬁ[(gtg rati on Exanple 1 except that the
resin com position o _Synfhesis : angle 1 was replaced with the resin
conposi tions ehwSyahbesharEwaiBhesSpdigprogylémspectively. sThan.dg the sanme
manner as in Exanple 1 a hydrophobic colloidal fine silica powder _
pretreatr:ed with di net jel, si uscooe;oP%;V\aso;added to the toner, which were

t hen bl ended to give devel opers (II1f) and (1V). 24 EP 0 461 672 Bl
Exanples 7 to 11 and Conparative Exanple 3 A | aser beam printer LBP-SX

( manuf act ur ed Thaabeysimgterials were meltdnended, liqwed by steppef pulverizationand elassifiprtionfa givg af\eer -
cheryi ng neftiely ghatgpableapponefia toner with anpvaiees pagicle diapmeter of 1ot r epar ed accordi ng
o (s ou s t%&?%%ga"*"ﬁéfé’?i"%ﬁ 7 46 oSl P i e
graphite pa i e I y C . L)
(coat- ing ;”@Z@E"%‘Fﬁ ﬁ'@g‘{?p""f’.“ 0 'H%"jb“rf?gzg'ﬁ?fﬂﬁrg'@” t%% 8?5',"3'%52 81 4¥ileq
with the feffo0saeehieprofustipn i an gaviropmegtof hightemparaturg @ s prepared was
set in ftzpe ﬁr;nnlgq:‘{ to make up an i mage reproduci ng nachi ne. As the

devel opi'ng —an AC bias with Vpp of 1,600 V and a frequency of 1,800 Hz

was used. Thegan, ek Wosddt ih (RS st hiahRPSin S@hpY 124 Siig dbyeidpér-cafr fivTHbinb

Vet 0N A N B e b o s ey i Tber
§Qﬁttlmoﬁrréﬂ8§tion bnsity astalWhole,

| atent i ”agfvetﬁ?j bt 1 TREREEn KPS 038 fum. Atnéliah MRG4Y ha :
devél opass fadifigd¥rde)gddll pAtieRIhnidgat Wérd obtXiRsiinel 3,080 SHoetdepibiiuctioR MR ehkiritingntof héial
above eval Uginperdturb @fd noffiet Rinfidity af\Ciintied, 00D ehedt reprédiittion iEdn@nvidfiridntél high tempsratare
envi r onnment andthigh funiidily. t enperature and normal humidity (25[err]C, 60%H) and
in an environnent of high tenperature and high humdity (32.5[err]C, 85%rH)
to eval uat eExampiati®d i mages. 15 Ra and [err] val ues of the
devel ope¥-carrying nenbers and results of inage evaluation are shown in
Tabl e 2. Eval estswere comied outfi thgsam@@nannepas in Exajoplé 12 tixeant forgeingageysiopeytdarryingmember
Sl i ght f adi whereictbe fegres|of wmo"sbm omibe d?Yﬁ'PP%ﬁ’fv'g;immb?f StEramplp 12, was changed to
Fawg i s ofiver Gerf2PR e pnd a9 R of 81 uer Althopghspine printed fmages showed slightfading qpthalevel 1 o
pr ce whi fatmattedngin prﬂctpﬂﬂgegqod reaults were obtained until 3,000 sheet reproduction in an environment of
Table | ntéfggal temperature and normal humidifyrﬂgg gntil 2,000 sheet reproduction in an environment of high tem-
perature and high humidity.

Example 16

45 Tests were carried out in the same manner as in Example 13 except for using a developer-carrying member
wherein the degree of surface polishing of the developer-carrying member of Example 13 was changed to give
a Cy5 of 4.79 pum and an Ra of 2.33 um. Although images had a little low reflection density as a whole and
showed slight fading on the level not mattering in practical use, good printed images not mattering in practical
use were obtained until 2,000 sheet reproduction in an environment of nonnal temperature and normal humidity
50  and until 1,000 sheet reproduction in an environment of high temperature and high humidity.



30 Sl eeve sur- evaluation

eval uati on face char- nor * hi gh**) Devel -
acteristics |nage Fad- I m(age prﬁ%(fyzg‘ber Ra ( [grr]) delnsi ty
I ng density ing [err] 35 Exanple: 7 I 1.7 1.1

1.38 Exapple 17 1. 33 A 40 8 |1 1. 7
1.1 1 .38 1 .34 A9 I 1.8

:2,) g ) 11Sg%vfene/metli§&8 acrylatelfgg)?lymer A Aé04519L9L I;Hrts | V2- 1
0.6 0.5 [
Exanpl e: 50 5 (Jcoﬁlalymerllzaﬁoixoweight i-a@go. 8:2; wc%iQQfZS par at | VeC
1.20 C * nor niedéfd aicEed il aintedghral 25Qp000)y 55 ** high
tenperature and high humdity 25 EP 0 461 672 Bl Exanple 12

Styr ene/ jj- but yMagmet ¢ atatexizpbl ymer . 60 partgQ0 parts
5 (copolyneri zation weight ratio: 8:2) Magnetic

material fine pov\der (average particle diameter: 0.2 Hm) 60 parts (BET

specific surface area; 5.0 n2 /g) 10 Charge control agen&

ého parts 15 |“°n°az° dye (structural fornula A-1; [B?I”'fs[err]
arge cgntro e .

(structural B?ﬁu?‘ﬁle%uiar ‘&elgh% %o:tsg:r rc]pylfn(? [err] 25 3 parts

Low nol ecul ar wei ght pol ypr opyl ene parts

[err] The aboVibe akxive metefials were wniforalytmikedcand dopades forp0ninulgs ysinga M?d‘é'rm'hbﬁeéd" to

140f err] C, fief°C.givekhetried prodict wag cooled and3tiereefterrushpd fellowerthy usrizgtinntngdige grindigthed

usilag a #arrmiimaldng yse otietgtreame. and themdassifipation with appject EITWM‘Q@B"‘%EI“ "(%?"9'

mll. Then PW@'VF@!;QPFU?F% gtﬂt‘Iﬂéﬁ)I”E'hﬂJ‘” Brage Rigiicle glameten of

negatively ﬂ?‘?ﬂ"‘? 48,0 %iby b é?‘I“Ese FthETté@ﬁ"f'Pé@'gB' \Xﬂg

h d
Wﬁlug E)b?\é?rneg%M q{ne area Zmﬁ?; C Slﬁ - alalabi
by 92 % pr neo| é sll V\ﬂﬁﬁm
5\9 Yids

0 part

ﬁ

bI ended undé I ipa ¥tﬁ/el9c

Thi s devel o l °"

f lHé h(%:ﬁdgr é? gnd mwsm%gblp Fheal @é part of
LEP‘ SX (ma 95‘?0 tﬂ‘?fm sIﬁEQ de? ten2llyl B to 100 Barfelok tha fofler@fe-
t ‘e/devegoopq{ou wgg k,ygas coated wWith a conposition pre- pared

according to FIQforh' b6 prnef IBPES X mBuftiéiufd BY Fandf 3icl) waciHodified The sitfatit a tiévele
graphite paroblh&éléb‘ﬁe {eQeteiper-carrying member) thereof was coated with a composition prepared according to
Formulation Example 2 previously described (i.e., conductive graphite particles are contained in phenol resin
in a proportion of 1:1) (coating layer thickness: 8 um). The surface thus coated, was polished with the felt as

35 previously described. A coated sleeve having a Cys of 1.0 ym and an Ra of 1.7 pm was thus prepared. This
was set in the apparatus unit to make up an image reproducing machine.

As the developing bias, an AC bias with Vpp of 1,600 V and a frequency of 1,800 Hz was used. The space
between the developer-carrying member and the electrostatic latent image bearing member was set to be
N\ about 300 microns.

40 The above developer was loaded in the above printer to continuously reproduce images on 3,000 sheets
in an environment of normal temperature and normal humidity (23°C, 60%RH). As a result, fading-free, uniform
images were obtained. The same test was carried out in an environment of high temperature and high humidity
(32.5°C, 85%RH). As a result, similarly good results were obtained.

45 Example 18

Images were reproduced under the same conditions as in Example 17 exceptfor using atoner witha weight

average particle diameter of 10.3 pm, a fine-powder content (6.35 um or smaller) of 24.8 % by number, a

course-powder content (20.2 pm or larger) of 0.5 % by weight and an Mi of 2. As a result, good images were

s0  obtained until 3,000 sheet reproduction in an environment of normal temperature and normal humidity, and
until 2,000 sheet reproduction even in an environment of high temperature and high humidity.

Example 19

55 Images were reproduced under the same conditions as in Example 17 exceptfor using a toner with a weight
average particle diameter of 13.4 pm, a fine-powder content (6.35 pum or smaller) of 12. 4 % by number, a
course-powder content (20.2 um or larger) of 2.0 % by weight and an Ml of 3, and also changing the degree
of surface polishing of the developer-carrying member of Example 17 to give a Cy5 of 0.6 pm and an Ra of 0.5
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tained in phenol resin in a proportion of 1:1) (coating |ayer thickness: 8
[err]). The surface thus coated, m%p%ﬂa1s7gal|l shed with the felt as

previ ously descrl bed. A coated sl eeve Aav] ng a [err] of 1.09 [err] and an
Ra of 1.75 errL@was thus prepared. Prinmary chargi ng was effected at -600 \Y,
to form a run-Athugkthereflecier depsity wasslightly IOWﬁagwholwod '"t @P&E %

bet ween t herepReéicHRndRARepyirpament of H‘?"&H(‘P"tpﬁ’ét"ffeaf?'éf‘%% P“'\"%{fyé?d Yot 20pshaet{am
sl eeve (havinggeWiIrpRANeRLAS high-fempeamatyrp and fign humidity,  ,o_cont act state, an AC b| as
(f: 1,800 HE; Eg! 1,600 V) and a DC bias [err]: - 450 V) were applied to

- the deveFop eve to convert transfer potential to the reverse

polarity. ACO %u%dun ethggme |t|8|%r In%ga t179 91 hA%l 4
envi ronment 5% g ﬁé tePt {615 v Hi %iﬁ%&fgggw mberg;ﬂ
Fadi ng-fr ee eP&dnfeht] oeﬂ., ﬁd”ﬁ‘ﬁ bf @’ft&ﬂ n MI9, AiRoUgh Sénlimdids showed
carried gut sligﬁlf&fhgemfdhrﬂ@ﬂ&%tt% p@&u&ﬁ@%%@ya&d idgEd wéis! BBtk Yantil 2,000
(32. 5[ err] Gghegte etiof¥h aﬂed’vﬁ&ﬁfeﬁtof rioknhel femperaturd QMohﬁﬁhﬁhidﬁy AMRIuftil 9,060°hEEE Fbpro-

- Exanpl e 13 akticHiy &réhGitoAmeNt BhHigh xmpbrafufe antl AbIehuaRik@l Y mer 100 parts

. (copol ynerization weight ratio: 8:2) 55 Magnetic material fine powder
- 60 parts (BBlampRecific surface area: 7.5 [err]g) 26 EP 0 461 672 B1
- Charge csntrol agent A 1.0 part

- (structural fioageswere rapraducestunder the same conditions as in Example| 1 pxcppt Onusing @ topermiti akeight

- agent B average particle diameter of 14.7 um, a fine-powder content (6.35 gn pr-amatier) of t10.8 34 byrnumber, a

~ fornul a B- 2gcourgesppwder gantent(20.2yp erisrast) of it % mewel 'EGF Yhef8;3yand plao changing the degree

- 3\parts 15 ofsurface P°"Sh'"9 of the devplaper-parryifg maypkay ef Rig- 1740 give\idraof 28 pp and o Ra el 8

" f ol\Lowed®by #ndiaough '"BMF?%&'E%"%'%{FPH"‘E'P'&%?‘WF%%‘!"PW%"EF' perurTed 9n e level auegy | |

char geabl e \81in Rradtich use, WFEP;QH“ t?aﬂ‘ A r& ?ﬂ“f!? 'f?tvl ndp ¢
20 Usi pg’l m"étffgﬁ'"pf“ pﬁﬁ H‘%‘ mﬁ%ﬁ"%ﬁi@f‘?"‘t"ﬂ%‘ naneg jf’r@ﬂ’ﬁﬁl

as in Exanp ¥vvere al so carried out in the sane
manneraszsi néx%e 12. As a result, fading-free, good printed i nages were
obt ai ned un 00 sheet reproductlon in an envi ronment of nor nal

tenperature ang F prabradh Exampia 47 ONARA app&raful SHéwh InGib. 6 B
envi ronrent m.mfb‘*%%aaa“%‘?ﬂ e e f’f%fm ol s T ey

were carri eﬂ\e&%f' Both{thEhomiai TBmpERaS britotnidl Refiditp it tehighviénitidiatund 208 IhigB nidinidity.
deveél opesg- car nmédggwggpéagaudwmdeﬂtﬁbfz,|m.n§f&g.aig@,sof surface polishing on the
devel Oper car r)iThesurfBdslord dediopny a18avh Madedf Amlinui e @i d laber bgkimpintar (EHP-SX) was wdatan
Ra of 0.55 [ eredliayerthitknessgHbout 8ft)aith icthpositioh tdmpased ofg pares df graghitepartidesivolinge ser- a
whol e, 30 f adkige garfidiecdiametsnGCluny)) 1 patt@ficondreti@Iine\earison phrticiesrand 10 perisiof ghefd) esipheet
reproducti on icoatedsleeme/haviogaSiiof @9 wn andanRatotTrh am svhs s pepdred,andrads usedhasdhe de-
and unti$ 2, OC€lopenemtyingeembat@cti on in an environnment of high tenperature
and hi gh hunmi db)tAjlamistertypd @PC phoRRsenitivetdeunyef 36 mindn digmaler was usied ag the.electneptatic latent
manneras i n BEXlepgslbearing mamkast.f or usi n a devel oper-carrying nenber wherein
the degree of (@uytiade magrnfirerwasyseshps W@'%e@anégeﬂ%%a‘wn ng %%@Pveoﬁ“d thedmp| e
12 Wwas changed"ﬂdb %mae f‘??f"riglm 2.30 e% of {1 i,
Al t hough""some rlﬁ V\E‘ﬂ“&aﬁdﬁ ?"efa%‘f‘ﬁap %Hh%%!‘s*'\?\f’é‘fm Hie developing
mitering in ,(,,, edi Bmﬂé AL Ve So0b eait BB B ol QWP Ve

applied to ecoate eevi

(f) The electrostatic latent image was developed by reverse development.

45 (g) Other image reproduction conditions were set to be the same as in the laser beam printer (LBP-SX).

Synthesis Example §

First, 200 parts of cumene was put in a reaction vessel and heated to the reflux temperature. In this cu-
50 mene, 85 parts of styrene monomer, 10 parts of acrylic acid monomer and 8.5 parts of di-tert-butyl peroxide
were mixed. Under further reflux of cumene (146°C to 156°C), solution polymerization was completed, and
then the temperature was raised to remove cumene. The resulting styrene/acrylic acid copolymer (30 parts)
was dissolved in the following monomer mixture to give a mixed solution.
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A0 normal tenperature and normal humidity and until 2,000 sheet

reproductl on in an environnment of high tem_perature and high humdity.
Exanpl e 16 45 Testswere carri e?g'bﬂ‘t V?P{)he same nmanneras in Exanple
13exceptforusing a devel oper-carrying menber wherein the degree of surface
pol i shing of tte—devetoper-tarTyrg Member of Exanpte 13 was changed to
give a [err] ®orbme?d mi¥durand an Ra of 2.33 [ err] MiRih§opgbpbiReges had a
little low refTection density as a whol e and showed sTight fading on the

| evel not mat tstvirehe mqguamsdx cal use, good printed inages4fiopaméistering in
practica¥ usewere obtained until 2,000 sheetreproduction in an

envi r onnent of nrdutal tmm}%tmmmlhornnl humidity 50 ARdpamtel 1, 000
sheet reproduction in an environnent of high tenperature and high humdity.
55 27 EP 0 AV 4311@%’{9117 Styrene/ methyl acryl af epeagm yner

100 parts 5 ( rlzatlon wei ght ratio: 8:2; weight average | ecul ar
wei ght : 250, chb?*%gﬁ R erial 0. % art

60 parts (aver nmeter: 0.2 [err] Monoazo dye
2 parts 15 é‘&toc\?f{rm‘ll’ cg’farévvel ght pol ypropyl ene 1.1 part

3 parts The above materials were uniformy m xed, and kneaded for 20

m nut es MgSing @ two-Totr i1 neated tomuct was
cool ed and thereafter crushed, followed by pulverization with a fine
grinding 20 1A thé abtRkming ddﬁﬁbnpﬁopﬁ'ts by weigtiowatex oahtslirling 0. 1 bisweight of parally sapoh
an air cl asaifiéd plyvihyalgphulavaa adiledilgive i aespgrsinal dispefsion TEniy-dispersionawap added ingaraistien
mRgnet i ¢ t ovessl contalning 15 partschy weightof water apdsubititutes with akregesand puspensign palymerizatign

f i ne> powsler wasnatriechout it r&Btidndemppratyresakfrorh 20t 9FE for hwf%“@}f Wmﬂ'ﬂﬁeft“ Hﬁ&"a&m“- the
cour se- powd eactioomixiyrewag fidred, debydrajed and driegd: repin composiy !g'f?fs RAsition
this negat i wes auniforavmidure Pl shErge/aerylic asid,preplyrgs ands W?Q@’f?’y""fﬁﬂf ﬁ‘é‘Y'tag’V'B'P °%p°ty| ne
silica powd®ewi th a BET specific surface area of 200 [err] (Aerosil #200;
avai | abl e 25 Thisgemeesitienhadan a5idivalue9i2§.0.\ a5 treated with 20 parts of

hexamnet h%fl di si | azane HVDS), and thereafter treated with 10 parts of
di met hyl si | -96, 100 cS; avail able from Shin-Etsu Chem cal Co.,

Ltd.) dilute VE t h‘|’»°§g entnew’%géu%{na%a&ongess&\fm ted th 18 &hﬂﬁp%&fwmﬂm

250[err]vaa d cBmpidtion SHtHelréieftinCthe
oP I Si azane and

filge SI| wme %HJB X rret

di et hyl 5| I f ne 0| part of the negatively chargeabl e

hydr ophobi ¢ fine sil | ca povvder was externally added to 100 parts of the
toner pre- 30 i ousl y obt ained to give a devel oper . Next a Iaser beam
printer LBP- SXMonometramdip ; ) | Prepertion sce of a
devel - ogi ng sl ceve (the devel oper - carryl ng rrenber) there é@g cgoated with
a conposition tﬁtéfﬁ'z%"@dm&(?(?&feﬁl ng to Fornul ati on Exanpl e 2 pr ously
described (1 &yo fAIOUELI G LIRN hEIPRLLG GRrdng=COn! 2 A TpbPeanend

resinin a pro oatlng ayer thickness: 8 [err]). The
sunface thus cqﬂ_egeremqﬁ,@ql ipehegivet h the felt as 35 presgi.supayts
descri be#. A coated sleeve having a [err] of 1.0 [err] and an Ra of 1.7
[err] was thus prepared. This was set in the apparatus unit to make up an
i mge reproduci ng nachi ne As t he devel oping bias, an AC bias with Vpp of
1,600 V and a freguenc ac

devel oper car r%{s Fré B‘H'ﬁ Stﬁ"ﬁeel@?hé‘f:’tc‘d(@f"%qaleﬁ%é &N {'ﬁ elr?'g%&ﬁﬁ%gtrmﬁe following,
was set % LB 40 The above devel oper was Ioaded |n
t he above printer to contlnuously reproduce i mages on 3,000 sheets

-Q

50 Monomer mixture Mixing proportion

55

30



in an environnment of normal tenperature and normal humdity (23C, 60%RH).
Asa result, fading-free, uniformi ”Eﬁﬁﬁmvﬁiﬁﬁbt ai ned. The sane testwas
carried out in an environnent of high tenperature and high humdity (32.5C,
85%H). As a result, simlarly good results were obtained. 45 Exanple 18

| mages wer e regt9genedmoiowesd he same conditions as in Exa#pl pad@sexceptfor
using atonerwi th awei ght average particle dianmeter of 10.3 [err], a

fi ne-powder contButylcagsylate |menomaml|er) of 24.8 % by AGnPartsga

cour se- powder content (20.2 er‘we or_larger) of 0.5 % by wgight and an M
of 2. Asfa resMpieigodgifnBgeetvikRak) es&ﬁ‘ai’"ﬁ@&”‘ﬁﬁtil 3, 090P3RERt

reproduction in.an _environnent of normal tenperature and ngryggl idity,
and until 2,00 1§H8&nt lPEB?SBﬁcti on even in an environnent gfgﬁi 8%%'@

tenperature angdhj thgg&.gkwe Exanpl e 19 55 | mages wgre papggduced
undert heg,same conditions as in Exanple 17exceptforusing atonerw th awei ght
average particle dianeter of 13A [err], a fine-powder content (6.35 pm or
smal ler) of 1274 % by nunbet, a course-powder content (20.2 pmor [arger)
of 2.0 % by weight and an M of 3, and al so changi ng the degree of surface
pol i shi ng ofrhd fageticioweR!caf@r outia tesamEmannadas in SyhthésiscExahgle 516 give a gempesiton[oka styr- of
0.6 pm apd @hentiei©dcidh-tutyPithlf estericbpolyméiGehd @ Stgreidn-putyl ndrylataiingliio acidn-butyd half ester co-
reflection gepsarty was slightly | ow as a whol e, good i mages were obtai ned
until 2,000 sHehistcopolymercimpdsitionhadan agid \alve o¥29:%nent of nornmal tenperature and
normal humdity and until 2,000 sheet reproduction in an environnent of

hi\gh t enper SymhesisBap®’oh humi dity. 5 Exanple 20 | mageswere reproduced
undert heZ@sane conditions as in Exanple 17 exceptforusin %onervm t_g .
awei ght ~ aver addrsip20tppits of cynenpwasqut ig # repgtios v s@i‘f d hegted o 4 5"‘"&‘5 t ﬁ'f's o
(6.35 [err] Mgpe 8 prts s ofFb ¥ WoltialeeIk i A
) fﬁ‘fl% Fsal-

he"
2 fixtyre-qf Y8 pyyt F??“%"BX“H{; ‘81?' t
[err] or Iar‘@@?’ %stﬂ._%?% | 8 A a“rf"ﬁl Fe Ap%% Hw&s io J
QPP Igars er e. y Ou merization for fu tJ},%
showed 10 &I gﬂ i lﬁ nltl;p%g g&ijweﬁeéﬁ Jg%qi\fe%%aﬁ @Bgugti o i

:
subst ant F‘allf/"t > conve dg' ! Ul , Y6 “sheet Tt

an environnment o?e Irllllc') mowﬁn%gfg uofdgman ld!r‘;}\"or mal hum dity and until 1,000
sheet repro-COQHi&étjvggynitHgsi@@mﬁ,gmiﬂonrrent of high tenperature and high

hum dity. re reproduced underthe sanme conditions as
i "\NExanpke 17 Gnhedd Bxampl'? wiktepbate@8@spiinkithestyibie @idhony WisUGEd D& droGAt Of 82 parts,
di ameter of Heh-butyl &dryidte, 18 pdris/dd BeWRARIC a6i@ Abatyithalf ésteg D phrer r] or snaller) of
10. 3 % by nunbfe resaitisgRdpchinepIadER scidvab ort4. (20. 2 pmor |arger) of 3.7 % by
wei ght and an M of 9.7, and al so changi ng the degree of surface polishing

of the develPogpeiationdExanyple® nenber of Exanple 17 to give a [err] of 2.6 pm
and an Ras of 1.8 20 [err]. Although inmages tended to have a |low reflection

density as a whole, no fading occurred on the |evel ques- tignalble in
practical use, R&ﬁ&“s&ﬁ??&ﬁ#g??fgo%’f?ﬁﬁﬁ%eqm%&o ai ned 18§t PPT33000

sheet reproductjon_in_an_envilLonpgen mal tenperature apd I
huni-dity and u qneff&ob‘agﬁﬁé??rg%?%o‘?f}:‘fﬂi%\ in an envi ronm&*%tB BP%ggh
tenperat @ e and hi gh ht{ﬁi,‘g.'kt Yend Pty EXAIP! g7t The devel oper prepared in
Exanple 17 was fed to the 1mage form ng apparatus shown in Fig. 6 to carry
out image repr MBidl Sompaeiks colpbiRdSARE nanner as in Exanpl @ parteood
results were obtained in environ- nents of both the normal tenperature and
normal hymi di t \Lawthaleeulaghwedgbtr athylenedpromrienar dity. 30 | mages
were reproduced under the followi ng conditions: (a) The surface of a
devel opi ng sl eeveorpdd®est (#umi num used in a.laser beam pri it ®BTEEBP- SX)
was coat- ed (layerthickness: about6 pm with a conposition conprised of 9
parts of graphi fi apéve naehdsweraimitikidad@diRing a Rdifexthidet ieatedto d40AT Rion cooled | T krieded 1
part of GONhisduit\btaihddvas GrasHae Usingad Hammbanill, andithd Bughed productwap peveeitediuaisg anjet nll.
' The resulting finely pulverized product was further subjecte to a multi-division classifier utilizing the Coanda
effect (Elbojet Classifier, manufactured by Nittetsuko K.K.) to simultanecusly remove ultrafine powder and
coarse powder by strict classification. Thus, magnetic toner (I) with a weight average particle diameter of 12
pm was obtained.
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scoated sl eeve having a [err] of 0.9 [err] and an Ra of 1.5 [err] was thus
prepared, and was used as the de- 3EP0416§%§4 oper-carrying nenber 2. (b) A
| am nat e type OPC photosensitive drim oﬁ mmin dianeter was used as the
el ectrostatic |atent inmage bearing nenber 1. (c) A bl ade nmade of iron was

used as t heProgasation Bxamplal t he gap between the coated sl eeve and the iron
bl ade was set to be about 250 [err]. 40 (d) The nearest distance

bet th ted s dth C.ph | 1.0 d ' | opi
Zone s, sot WP ZSUREAI0°PoPT) STTLISIRS MHEURAT: Fopi ng  BUoRAFEA AC b e

(Vpp: 1,%00 V; el e et 330 DC bi as of -400 Yowgpetapplied to
t he coated sl e’?ag\lée. (?%g%glggcfﬁétg‘??%%atent i mage was de\\l/\gl oped by

reverse devel opment. 4puik deg,bia,he'n,bngg@ﬁpproducti on conditions were
set to be the same as in the |aser beamprinter (LBP-SX). Synthesis Exanple
5 First, 200 meetsl cdonpeneonpoundt Arh a reaction vessel aldpaedsed to the
reflux tenperature. In this cu- 50 nene, 85 parts of styrene nononer, 10
parts of acrylLowamotecwianmeight etbypepedprepylenert - butyl peroxide were
m xed. Under further reflux of cunene (146[err]C to 156[err] C), _solution
pol yneri zati on GRROLYMN et%ld, and then the tenperature was raPS¥d%to renove
cunene. he resulting styrene/acrylic acid copolyner (30 parts) was

di ssol ved i n tExéepffod Usingva mixturef theeabovei Rreparation Exagple & was repsetad tagiva g magneticianen g
EP O 461 67 Wi dvimightayerags pattigle diameter of 11.5 um.

M xi ng proportion Styrene nononer

46_parts 5 Rreparatioh Examplel7at e nononer

19 \parts2Acrylic acid nononer

3 parts 10 Di vi nyl benzene

0.3 part BenzoRespereqegesition of Synthesis Example 7 100 parts
1.7 part 15 In_the above m xed, sol ution,. 170 parts by wei ght, of er
cont ai ni ng 0. 1MBEPETRAG %Fﬁﬁfa{)fgﬁéﬁ RIS sapo- nified pol (\)/i%aﬁ@al cohol

was adde® to give a SUZB&E@ §gngi?£gr§.i@__g,m3§ di spersion was added in a

reacti on vessel containrng 15 par by wei'ght of water and substituted with
nitrogen, and HY&3RANSbAB18R! ¥ORpbERdE LR 20 was carried out ag pared@ction
tenperature of from70 to 95[err]C for 6 hours. After conpletion of the
reacti ong, the nrRMcHolRcHlArUReighs( éthyleatk/ mepydeaeed and dried to give a
resin conposition of copolyners. This conposition was a uniform m xture of
a styrene/ acryl icopmdiyehesod8)yner and a styrene/acrylic acid/ A-Barys
acryiate copoly- nmer. This conposition had an acid value of 25.0. 25

Synt hesi s Exanging atmbltire stthe 4o, Papdration Exappiediveas vepsatesi to givea magneticderienitl) witha e|
and heat ssd weightlagerageiphrtiole digngtee ofd2wme. The following m xture in cunene was
subj ected to solution polynerization under reflux. After conpletion of the

reaction, t |PesperetionE&nameplee ur e was rai sed to renove cunene. Monomer m xture
M xi ng proportion 35 Styrene nononer
90 '\parts” Resin composition of Comparative Synthesis Example 1
100 parts
Magnetic material fine powder 60 parts
45

{bulk density: 0.26 g/cm3)
Low-molecular weight ethylene/propylene

copolymer (2) : . 4 parts

Except for using the above components, Preparation Example 5 was repeated to give a magnetic toner

(IV) with a weight average particle diameter of 11. um.
55 Molecular weights at peaks in GPC charts of the ethylene/propylene copolymers used in the above Prep-

aration Examples are shown in Table 3.
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Maleic acid n-butyl half ester nononer : 10 parts
D -tert-butyl peroxide 8.5
parts 40 Next, 30 parts of the abovE"&#?ﬂr‘éﬁEan eic acid n-butyl half

est ercopol ynerwas di ssolved in the follow ng 45 nmonomer m xture to give a
m xture. 50 - Mononer mxture Tab

M xi ng proportion 55 30 EP 0 461 672 Bl Styrene nonomner

47 parts n-Butyl acryl ate nonemner ; 20
parts 5 VMalrerc acrd n-butyl Méaetula&ster rmrmmaécular

3 parts Bivinyl benzene weight at main weight at other

0.25 part Benzoyl peroxide peak peak

1.5 parts 10 The reaction was carried out in the same nanner as in
Synt hesi s Exanﬁdoé"B‘Othcgﬂl@é' &eéehﬁo& tion of a styr- 15 ene/naleic acid

n- but yl aIf ety 12R€ a styrene/ $utyl acryl at leic acid
n- but yl aIf eSO er mer. This copa)?yarg conposi t i o d an acid
val ue of 20.6. Synthesi s l%éanpl e 7 20 F| 00 parts o ne was put in
a reaction vessel and hea(t d to the refl ux 98§perature IS cu- nene, a

m xture of 78 parts.of stpgyene nononer, % ?6ts of n- buﬁg}, acryl ate
nononer, 4/ parts of maleic ‘acid n-butyl halt ester, 0.3 part of divinyl
benzene and 1.0 part of di-tert-butyl peroxide was dropw se added over a
period of 4 hours undeér refTux of cunmene to carry out polynerizatron for
further 4 hours. Thereafter, the sol- 25 vent was renoved by conventional
di\stil | ati ofxampieeR3 r educed pressure to give a copolyner. The resulting

copolynese had an acid value of 18.5. Conparative Synthesis Exanple 1 30
Synt hesi s Exanifte10p m#f@pgbaaewdewépﬁlf #Pafif'%srl@ﬂ%e %fﬁ@’ mm#wam'g@gi

i n an anounfropiamn AerasikCo.) wasgeated with thyln i DS

aci d n- but y|10 pafpsiof é'g‘P'gBY's'“cB" r('fF'%T °r'5 @' ﬂbﬁ" rﬁi‘f"h e
of OA. Pr epé?"éﬂ“f Oﬁ“ a bﬂ“t 0y d
100 part & onl d:\r:;lo parts th agn lc

gopg?{ tss 4(5b fe tg %é} " poat;: me i |I Ie agyggrﬁﬁntgﬁgp ngamréfa&u y Canon,
3 parts The i ok gi ﬁﬁi wap@t.anwfm T et O gk
t \y40[ eﬁ; % E g ssetﬂ'ilﬁ Hittdr b bikd fithg¥VRprofuctisn 1.
using a khe'le eropiné‘ L:hﬁc bidd b eﬂa d?"l B60AE dnd\WdrequeHty 681, 8005 waShppliedd | €1

mi | 1. The reSuAdd Bt itwasboksiblbto\6idr BilirstimRALIdepaNasnt rdiuhifberh dévelbinAt withbudsieve
mul ti - di Vi SighoRicRfeding)it6 provide dobd InaGestif GnyGhiardtkAenty, hembl térpekhjreand Gomvab huinildity ,
manuf act ur eqadey, sbkRH) highté@pefattid aidhighi hTikityA@RSTCSE5%RHRoMCtertperatiaré Bntidovplmitiity
and coarse percao%lM). strict classification. Thus, magnetic toner (1) with a
wei ght aver agelmagesiwerslfetherirepneiueed amsfevaiiated on 5,000 sheets with the toner supplement, where unques-
tionable, uniform and good images were obtained. Neither adhesion of toner nor occurrence of scratches were
seen on the surface of the developer-carrying member.
k/.
40 Example 24

The fine silica powder in Example 23 was replaced with a-alumina (BET specific surface area: 100 m%/g),
which was similarly treated to give a treated fine alumina powder. Then, 0.8 part of this powder was externally
added to 100 parts of the magnetic toner (ll) to give a developer. Images were reproduced in the same way.

45 As a result, the image density lowered after 3,000 sheet reproduction in an environment of high temper-
ature and high humidity, compared with Example 23, but on the level of no problem. The images were good
images uniform and free of sleeve memory as those in Example 23. Neither adhesion of toner nor occurrence
of scratches were seen on the surface of the developer-carrying member after 3,000 sheet image reproduction.

80 Example 25

The fine silica powder in Example 23 was treated with 10 parts of dimethylsilicone oil (KF-96) diluted with

a solvent. After drying, a heat treatment at about 280°C was carried out to give a silica powder pretreated with
dimethylsilicone oil. Then, 0.4 part of this powder was externally added to 100 parts of the magnetic toner (lil)

§5  to give a developer. Images were reproduced in the same manner as in Example 23. As a result, it was possible
to obtain sleeve memory-free, good images until 4,000 sheet reproduction. Adhesion of the developer was
slightly seen on the surface of the developer-carrying member, but on the level of no influence on the images.
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JJerr] was obtained. 55 31 - EP 0 461 672 Bl Preparati on Exanple 6 Resin
conposition of Synthesis Exanple 6 EP 0461 672 B1 100 parts 5 Magnetic

material fine powder 70 parts (bul k
density: 1.0 g/[err] 10 Met al conpl ex conpound A-1

3 parts LovEompamtive|Bxampgd ght et hyl ene/ propyl ene copol yrrer (2)

3 parts 15 Except for using a mxture of t he above azr

was repeated fi¢f ngrtvef %aﬂ'\?ﬁ@??e‘l"l”ﬁe"ﬂ"% pE 'f'gﬁ‘ atﬁ h%L
di anet er of fromJagan. 'hl &%ﬁ%"ﬂ fP“%g "

Synt hesi% arj of t |spowdar as externally a ne

Eggmgeveloper, images were reproduced arg va uateEgE mﬁéjrké:n b@ks a
3 ( bUI k den'%!:gx é:g{’ %ﬁﬁ' g‘jheeto n. InEgsK\kesre further formed until 1, 000

appeared on the surface of

Ef
3 parts 30 thedevelo ionngm | %‘o ?&hiufe@ﬁl‘ﬂsm ne copol ymer
VS e a Ove

2 parts Preparation Exanple 5 was repeated to
give a magn%hﬁletzgner (Ir1) wth a 35 weight average particle dianeter of
12 [err]. Preparation Exanple 8 40 Resin conposition of Conparative
Synt hesi s Exarié GevélopbREanijit nsmbér tiEbrhsle Z8Vias iréphiced With Aieyaipetatrrying member whose
60 parts A45grfab was@sHisd vith a chinpdSiticl/cbifiprisihg cdnGuktivegraphitel particlescdoogained in phenol resin in
et hyl ene/spr g prpoetivn oCIONBlayer thicknebs2 §.5 um). Using the same developer as used in Example 23, images were

4 parts Excmpioddced in thbisane iinberals nExarope2®onent s, Preparati on Exanpl e 5 was
repeated to QiAse rasuityt gasriopsible to piesain griifofm anid sikeva mampryfree, ggasiimages i §,900 sheet re-
di.anet er of préductiqneNleither sdfiches nor aduesica ot thedevajappiyes seep on thesyiface ot thagereloppfatring
t Re' et hyl enmépbenpy| ene copol yners used in the above Prep- aration Exanples
are._showt In Table 3. 32 EP 0 4 672 Bl Table 3

Preparation Example 9
Styrene/n-butyl acrylate copolymer 100 parts
25 (copolymerization weight ratio: 8:2; weight

average molecular weight (Ew): 230,000)

\/ Magnetic material fine powder 60 parts
30 .
(BET specific surface area: 7.2 mzlg)
Charge control agent A 2.0 parts
35
{structural formula A-1; dv: 6.0 um; dn: 3.2
9
.. pm; R: 10 Q-cm)
40 Charge control agent B - 1.0 part
(structural formula B-1; Ev: 6.5 pm; En: 4.0
um; R: 1010 Q-cnm)
45
Low-molecular weight polypropylene 3 parts
(Plz 16,000; P2: 950)
50
The above materials were melt-kneaded using a twin extruder heated to 140°C, and then cooled. The
kneaded product obtained was crushed using a hammer mill, and the crushed product was pulverized using
a jet mill. Then the resulting pulverized product was air-classified to give a negatively chargeable magnetic
toner (classified powder) with a weight average particle diameter of 11.7 pm.
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Mol ecul ar Mol ecul ar 5

wei ght at main wei ght at ot her peak
Low nol ecul ar wei ght et hyl ene- propprgﬁgﬁfym copolymer (1)
14, 000 950 (2) 50, 000

1,500 (3) Preparation Example 10 12, 000 None 15 Exanple 23 20
After 100 parts of afine si Iica powderwi th a BET specific surface area of

200 A I bl f Aer t.ed th

S0 part s of ﬁéé?if%m?%%fm YT Asal e Eh Bopa TR s 2P BRE G har 1 o of

di ret hyl %i licone oil ggvég%, &%?t vq,léi%lthe gq._ggf Sgl Eg,,au Chem cal Co.,
er

Ltd.) diluted with a s ryi ng, eat treatment at about
250[err] C was carried pgp,p0pi ve a fine si Ilca powder pretreated 25 wth
hexanet hyi di si | azane and di met hyl silicone oil. Then, 100 parts of the

magneti c tonerMéghetnd Rabeppsl Piné hpowdeanted fine silicaOpoeses were

bl ended o gi ve a devel oper. This devel operwas used inja comercially

avai |l abl e | aser beam piBETespe®H BX gurfiadea@n@esd Sby @aden, Inc.) nodified
as follows: The surface of the devel oper-carryi ng nenber was coat ed with a
conposi ti on cofhapBRsFAGLEBAGAEERY R graphite part i cl es contta®n®&Ttn phenol
resin inga proportion f 1.1 tin hi 30 7 [err]) The
resul ting devel oper-ca F§Fﬁﬁt§fﬁﬁgef"°’8\ﬁ‘é§%e‘{ qt'n espfq Y% Catry out

I mage reproduction tes gge %ggﬁgopl ng bias, an AC b| as of a Vpp of
1,600 V and a frequency df s applied. As aresult, it was

pRssi ble to pe cfh%rg@gegwt%qegbeh@dgpendent and uni form de\@l(ptﬁms W t hout
sl egve na@nory(or to provide good inmages in any environnents, nornal
tenperature and nor nal (fytmuwthyaazebemla B6DYRMY: Highnt ergrer a0 e and

hi gh humdity (32.5[err]C, 85%H) or |ow tenperature and | ow humdity 35
(15[err]C, 109%H). Images were further reproduced and eval uated on 5, 000
sheets with the toner suppl eneqp, where unques- tionable, uniformand good
| mages W& e obt ai ned. e tRrel0adh@se®h of toner nor occurrence of scratches
were seen on the surface of the devel oper-carrying nmenber._ 40 Exanple 24

The fine silichopoRalectiprsight PSIFRECPEIRTed with a- 31 BAFRS (BET
specific surface area: 400 Whi s simlarly treated to give a

t feat ed §i ne alum na p %Uerise”ﬁtogf P@ BQE%X\? of this powder was externally
added to 100 parts of the magnetic toner (lI1) to give a devel oper. | nmages
wer e repr oducefie abbvd MGtedaitiWere it-knéhded, followed\By fulverzation tand didssificatiange gickearmgatiyely

| over ed af t QRargbabldMagnBiRbner wihlaGdightavéragei particta diemateriobtiBamt.  of hi gh tenper -
ature and hi ghexamplesbohdérned wiidsvekipersicbritaidingaingzbave2ehersifaliow.on t he | evel of no
probl em ssThe i mages were good i nages uniformand free of sleeve nenory as
those in Ex&sgmpe #3. Nei t her adhesi on of toner nor occurrence of scratches
‘were seen on the surface of the devel oper-carrying nmenber after 3 000 sheet

i mage r epr odudhiisot00 p&E ofadine pilica poBlenwith aﬁﬁﬁepegf“fﬁuespe B@fﬂf@?"“l'zﬁl 08; ayala
treated wit firomgapsaAerssitBo.)warrealed with 2D pesteef bax P t treat

soI vent . 4Af twith 1Qxeytp of 'mSH‘YH@‘H‘e o 5%?%9&"3&%"3'55'8 9@ téFF r wéglt
to give a s@lsP‘E‘a“- ‘E ner ed ° p

of this powd# a:@ gﬂﬁg

55 to gi ve “‘B c ner ) "fes“ %,er(‘:f re arre rran'n%‘% as

Exanpl e 23. v as tLQP-QRRﬂén E)/m&ﬁﬁ’e@asﬂp()d
i mges o I "ﬁ ﬁ. baaRBH corkBising con-
slightly Seq,nct fée ﬂ.thedraaaafaﬁ Wﬂg«ﬁﬂﬁﬁlﬁfsv thidkHess96.5 WRAE

I evel of no T'hQ 3 fl‘lﬁéeoogﬂad \fv&%eﬂ nﬂﬁﬂﬁ'ﬁter Bﬁ’mary charging was effected at -600 V to form a reverse elec-
trostatic latent image. Setting a gap (300 um) between the photosensitive drum and the developer layer on
50 the developing sleeve having a magnet in it (in an non-contact state), an AC bias (f: 1,800 Hz; Vpp: 1,200 V)
and a DG bias (Vpc: -450 V) were applied to the developing sleeve to convert transfer potential to the reverse
polarity. Printed images were obtained in an environment of normal temperature and normal humidity (20°C,
60%RH), high temperature and high humidity (30°C, 80%RH) or low temperature and low humidity (1 5°C,
10%RH) respectively. Evaluation was made on each item shown later, and the results are shown in Table 4.

Example 28

100 parts of fine a-alumina powder (average particle diameter: 0.020 pm; BET specific surface area: 100
35



EP 0 461 672 Bl Conparative Exanple 4 100 parts of a fine silica powder
with a BET specific surface area of E%BQ%‘IB%E]I (Aerosil #130; avail able from
. Japan Aerosil Co.) was treated with arf{s of HVDS to give a fine silica
powder pretreated with HVDS. 5 Then, art of this ovvderwas

external | y erféidovas treategiin the pame meanner pein Fxampler7 do givgadreateq ‘Ug"‘"ﬂao

devel oper. UsiTh qugﬁ@@?%ﬂ@@“ei??ﬁ@é inFeqparation [ﬁ"UER'R:@d ﬁ‘q‘ gumipa
the sane mWFFéd whichpere blended yagier dry.conditjops iy fhp same Eé‘b%f@ E‘F @I adeveloper.
af t er sever aF"aE‘@FP“sﬁ'T%éthi?ﬁ ’?fﬁﬁ’@ 'W@bprﬁﬁé in; EXRIFRIS, 20 {6 pltalp e Fesilis ag shouy in
until 1, 500 et reproduction, but the inmge eveness was not restored. A
nunber of sireatisappear ed on the surface of the devel oper-carryi ng nenber
to cause se ite lines on the imges. 10 Exanple 26 The

devel oper - car r)Sb Qtsrg??fg? slli p@&m B%?s%ﬁlcrsﬁ'ﬁmof‘%é mzl@(Aerosﬂ #130; available
devel opej,- Cabhy, wﬁh‘f paftSordimathfishfebieil. Mh&rlaryﬁ\g%@ﬁ%dtﬁ\ér@ﬁabout
conprising ¢ uggéa}fgdg[t Ve a Sredted fink SHi@powdnt i ned in phenol resin in 16

a proportion ag4do &néof(tlkéw&ﬁetn&tbh&ié&ﬁiﬁ& in Prefardti6h Example/d0, 07 phrf 6 s isatedisica waper
as used i N B RHRh dére blefidkd Qfider\Ery GoridRipisQs! bivesldevelopel) Evahiatioh aia Bi0diss wete inade in
Exanpl e 23. tndsarfe m&mer as in Eximplé2y s Ry b develossr-oditying Member wbersin tha doat layee vfche de-
menor y- f fsee velghapehryingugi@ntberitsed in Exanipi(R7 Wae mblaceavith p caatllayer foonred binedatiigsr compaesitioh e s
nor adhesi on cafprisitigegraphiecdadicles conlgingkhephemnhresinip apopdrionef 11.5 fayer thickness: 7 um). Results
devel oper - c abtaigedragp showrbieMable0 Pr epar ati on Exanple 9 Styrene/ n-butyl

acryl ate copol yrer 100 parts 25

(6apol yner i Example8Owei ght ratio: 8:2; wei ght aver age nol ecul ar wei ght
(M- 23®,000) Magnetic material fi neEq_o

60 parts 2 (BEYPOsptef pfipe slligp poydar with %';rfv Jﬁq@ E‘d% '”‘3 1"3*"%
2.0 parts 3 Slfqaﬂégrmllfiﬁo)uﬁ? d ith 3 parts f a o ifi neo

Char ge cont rs &H?ml in fl esame ménnerasln Exa mp) to giv ddeveoper Resu sho
(structural inelp Ful a B-1;, d 6.5 [err] [err] 45 Lovv-m)lecular

wei ght p%‘ly opyl.ene 3 parts [err] 50 The
above rrateri%&a?—"SEY—vﬁre mel t - kneaded using a twin extruder heated to

140[err] C, andygh ﬁ“’ﬁ,%‘%ﬁ' Jégaemgaa%@f oPEciHLWhrrack Bed b 206 mv@ae%mme-cavaﬁmag
a hammr i |f|lo s WiBoriRbLiméifiédaicbnb il (P8D c8) ih Bib sdi¥ielmanner

thesore%u texsmpu wsiw;& DR R4LE ﬁsae@&oaa.ﬁ.-rmneaﬁsmed to give a
negat I vel y chargeabl e magnetic toner (classified powder) wth a wei ght

aver age par tgxamhghe 3 aneter of 11.7 [err]. 55 34

100 parts of a fine silica powder with a BET specific surface area of 130 m?/g (Aerosil #130; available

35 from Japan Aerosil Co.) was treated with 5 parts of a-methylstyrene-modified silicone oil (KF-410; available

from Shin-Etsu Chemical Co., Ltd.) in the same manner as in Example 29 to give a developer. Results are
shown in Table 4.
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EP 0 461 672 Bl Preparati on Exanple 10 Styrene/ 2-ethyl hexyl acrylate

copol yner 100 p .ﬁﬁool ymerization weight ratio:
8:2; Mw 250,000) 10 Magnet %ﬁéﬁggérl al fine powder

60 parts (BET specific surface area: 5.3 [err] Charge control agent A
1.0 part 15 (structural fornmula A-2; d: 6.0 3m

[err] 3.4 [err] Charge control agent_B '

3.0 parts 20 (structural formula B-ablg, 4 5 ¢ [err]; dn: 4.
Low- nol ecul ar wei ght pol ypr opyl ene 3
[err] 3C The a S pege—tTE i
and classification te—grve a fggatT Vel AT GCEE & magneti c myng wWth a
wei ght average particl gndhanei8prét llimadé’ Mtepdo-anpl Bfage®nasipies- Wit h
devel opers cont ai ni ng gag-aboggctoner saéw+ | ovdusd® Exargere- 27 duast, 100
parts of afine silica ggeger wibna BETsspeci ftdomrfaceshtea ofid00 [err]
(Aerosi | %200; avai |l abTe Trom Japan Aerosil Co.) was treated with 20 parts
of hexamet hyi dxampaeane (HVDS), and thereafter treated 40 with 10 parts of
di met hyl silicone oil (KF-96, 100 cS; avail able from Shin-Etsu Chem cal Co.,
Ltd.) diluted wiTh 4a3d1.88nt Abter dryPhy;38 hedd treb@hbniZat Bbout

250[err]44 was carried out to give a fi si,l i ca, powde e} L eat wth
hexanet hyl di si | azandPdidd 38 me%ﬁyl sili égﬁé'é?l ) *ﬁen, E}Bgip%%ts gg t he toner
obtained in Preparation Ex- anple 9 above and 0.7 part of the treated fine
sil.ica powder %?%F’E’ ended under dry conditions to give an ex- ternally
si\Li ca- added ma ti G 4t (g devel opgh). 245 Thi eygl opgr was used
in\a.laser beamgir;grai nfa rl % S% ( manuf g%t)%‘jr'gg byACanonl,(ﬁ?gc:.ggg m)gi fied as
fol- lows: The surfa&glohd he pdevel opqiy)aareyi ng menbegp)fsBeevep was coated
Wi th a conposition conprising con- ductive graphite particles contained in
phenol resin igkampieportion of 1:1 (coating layer-thickness: 6.5 [err]).
The sl eeve thus coated was set in the printer. Primary chargi ng was
effected®at -6002¢/ t(afbrama rieverse efedd-. 35 ostatic i(a)d@nB6i madd. Setting
a gap (300 [err]) between the photosensitive drum and the devel oper ‘| ayer
on 50 the devel opi ng{lBl2e3® having a ndYiet38 n & (in (B &2 coftt act
state), an AC bias §f: 1,800 Hz; Vpp: 1,200 V) and a DC bias ([err]: 450 V)
wey g appi,i ed t Bxampl@evel opi ng sl eeve to convert transfer potential to the

reverse polarity, Printed,inmges were tained i, an 4" fyTENty Jof nor mal
t enperature and ﬁBr nﬁ?;ﬁuﬁ#di t§ (20[er¢?q(f'%%w@, hi S‘hry)tlérrper atAl]Are and
hi gh hum dity (30[er WRH or lo PIPed at yf e an dawdwnm g ty
(15[err] C, 109RH) rei%g%flgselgg Eval u\zﬁ}lson was nade oﬁk e)ach i tem shown

later, amd thegfgaghks are shown in Table 4. 55 Exanpl e 28 100 parts of
fine [err]-alumna powler (average particle dianeter 0.020 [err]; BET

0 [err]
parts
Tzation

NOTma

specific surfacesareqa)i08635 a (a)1.34 A (a)1.36 A
o (b)1.33 A (b)1.29 A (b)1.27 B
40
Example _ _
32 (a)1.36 A (a)1.33 A (a)1.36, A
45 (b)1.30 A (b)1.28 B (b)1.30 A
50
55
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EP 0 461 672 Bl cnferr]g ) was treated in the sane manner as in Exanple 27
to give a treated alumna. To 100 par%rsu@t‘ ;‘{51 magneti c toner obtained in
Preparation ‘Exanple 10, 0.7 part of the treated al um na was added, which
wer e bl ended underdry conditions In the sane manner as in Exanple 27 to

gi ve adevel oper. Evaluation and studies were nade in the sanme manner as in
Exanpl e 27 to obtaigoihE) re€shddfatiors M ricknal hladdaity Exanpl e 29 100
parts of a fine silica powler with a BET specific surface area of 130 [err]
(Aerosi|l #130; awvailbdth etdibpefatonre agpah higglodiuniCbigyvast reated with 20
partsof di fet hyl siliconeoil. Afterdrying, a heattreatmentat about 280[err]C
was carried out*¥d hpwetemperatere fand kv iRupibi®er. To 100 parts of the
magneti c toner obtained in Prefar%&i on Exanple 10, 0.7 part of the treated
silica was addeb@) whivhtiRtePHIRIRATFRRr dry conditions to give a

devel oper, Eval I 0 sfudj es Ln the sane manner as in

Exanpl e Zif but Eahggaeggvﬁ%%ﬁ rgﬁé\ﬁg;/?@%%%ber wherein the coat |ayer of
the de- 15 veloper-carrying nenber used in Exanple 27 was replace with a
coat |ayer for r@ﬂmg&&gﬁw ng a conposition conprising graphite particles
contai ned i n phengfachetiReNedtitn BenbifofBieF (mafufactiredby Matbethl Gdy) @vas skd 1 keastuss relgtive den-
[err]. Regul ts gpbivith iRSmdctad prt Mges dn thehite grlbundhsanpdnarigital 2éhsifydd0part s of a
fine silica powdamaygddullith BET specific surface area of 300 n2/g (Aerosil
#300; avail abl e f Feom tieytaupoiitef Ins rdpro@actiyn, printediimagas wete visually j@Redefive palfts,i#., black
ol e,f.i' n- nodi f i ecspsislafoomtipages,blaikeread. Taint irages Lzdypramages,A&iarpnessdmageiqualifyiagtis poor
Co.,.'Ltd.) in tdnd questionablmfrom a practicelyieW:peiniyae evaiiated agGjidmege it this iersliahihe Beer bt
are shiownzd n Taodyitke lavel qarawsa!nagn-es Bl georimpeg qualityyfas 3A"jqnd excelfent '@aggmﬂéﬁsm-h
a BET speci fi c Therleckepols weung mager) inp@?t?sg%ohemew ip whighsigvelopsracat ??"%'F himage.
Japan Aer osi ITheblapkgreast indigate a phanpmengn A pastof o mege acks, The ejntimagesy' agpe-
(200 cS) in t"AEENSAjawvhichar mpaedigsa deasitydifietencein stripss. Theupevsnimages . ldicats 8 phenomenon
Resul ts are JHRiFhanimepsfpsdepsity gitfarenie, 35 100 parts of a fine silica powder
with a BE¥ specific surface area of 130 [err]/g (Aerosi| #130; avail able 35
from Japan A ) sil Co.) was treated with 5 parts of

[err]-nmethyls P&ne- modi fied silicone oil (KF-41 0; available from

Shi nsEt su Chem gal, fdrmt Shphralud c&gkf:siﬁ@é?mm& Iefeht AmBgd DR ifem®8r (1)Pand la\dBvell
developer 5 Res U&Eiﬁg %@mﬁ %ﬁ i) tdr Devbdpihdarfblectishtdtie laft 15593?’% FEEP O 461 672 Bl
Table 4 5 Nor nal said developihgtHpparatus (211) comprisih@¥/dévélopdr Béhtainer (4; 212) in which B @eveloper
Li ne I nmage 1 epis)is held! 4788 BevelopdiicaiTying MefiBErq2) for@fifying tiikesdn the deékbidper (5) anditeahsporting
duc- den-  thelie@aioper to a developing zone; :
, said developer (5) containing a toner and a fine powder pretreated with a silicone oil or silicone
35 varnish; and
said developer-carrying member (2) having a surface layer (10) of a resin containing at least con-
ductive fine particles, a solid lubricant or a mixture of conductive fine particies and a solid lubricant;
. characterized in that said surface layer (10) has in its relative load curve (Abbot’s load curve) a
&) cutting depth C, of not more than 5 um when a relative load length t; is 5 %;
40 and in that said surface layer (10) has the center line average roughness R, greater than or equal

to 0.4 um.

2. The apparatus according to Claim 1, wherein said surface layer of said developer-carrying member has
a cutting depth C, of from 0.5 pm to 5 pm.

45
8. The apparatus according to Claim 1, wherein the surface of said developer-carrying member (2) has been
subjected to surface polishing.
4. The apparatus according to Claim 2, wherein the surface of said developer-carrying member (2) has been
50 subjected to surface polishing.

5. The apparatus according to Claim 1, wherein the surface of said developer-carrying member (2) is con-
trolled by polishing a surface having a cutting depth C, of more than & ym.

§5 6. Theapparatus according to Claim 1, wherein the surface of said developer-carrying member (2) contains
graphite particles. '

7. The apparatus according to Claim 1, wherein the surface of said developer-carrying member (2) contains
38



A0 Sity tion sity tion sity ti on Exanp e27

(a)1.37" AA (a)l.36 AA (b)1.35

AA  (b)1.35 AA Exanpl e 28 (a)l '%‘y“%k“ ( %a)l 3“‘“““““‘ “M‘“
A(b)1.30 A (b)1.28 B (b)1.31 A Exanple 25 © 2% (a)1.37
A (a)1.35 A (a)1.36 AA(b)l 33 A (b) 1. 30 A
(b)1.32 A 30 «» ﬁbﬁﬂahetgﬂpefaiﬂraknd Aormal hupd)dity4  AA (a)l.37

AA (b)1.31 A (b)1.29 (b)1.29 A 35 Exanple 31 (a)l.36
A (a) 1. 34 Hidh tembe):étﬁﬁe ard (ljdh IBmigity (b)1.29 A
(b)1.27 5 B Exanple 32 (a)l.36 A (a)1.33 A (a)l1l.36, A 45

(N(t;)l I30t A ke Lo(wozjtgmpsratsre an@b}qwsivlm 140 55 37 EP0461 672 Bl *
rmal tenperature and nornal ** H gh tenperature and high
ng di tygg)***(q_)g\(/)vlt Pﬁ'ﬁétﬁgdwﬁé?hum dity (g?: Initial pri n'?ed i mage

I et RN g | mage density: Macbeth
Ref | ecti'on Dené?)t’o%e‘t%ebr% St %‘i‘-g gg gvé%/%cbetg Co.) Wa>s/ used to neasure
rel ative den- Si ty with respect to copied i mages on the white ground
havi ng an ori m;geq&,g@ty of OO (2) Image quality: Fromthe viewpoint of
l'ine repr Oduct I Olacbéth RérleEtibn DR etefiafufsttietity Mactiethdg) dasissed t measproraletivs den-
i.e., bl@ck spmywthaéspestn copligaayes &i thewhita ywars, hatiag antorigimabdeasity of®ven i mages,
and shar pness.(2mmgquaiyal ity that is poor and questionable froma practical
Vi ew poi nt was ekrem thaviewpolsof i@ reproductign pnted ilnagps wera visually judgedanfivepoiitsoke. blagk 20
on the | evel shotparaunt imagds, blankareassfaitimages, ynayen imagse. andelipippsps. Ipage g W that{gpoor
exgel | ent i maged epestionable frop prantical viewpointyyaseyalusisd ga "C%1imAge qualify 'EZ&@S'I W‘E’&’tbé% a
pheqomeran i n onthedsvel gtrrectionhuse, asCRlt 9oed image wmaama% llent image,q
i ndi cat es a_plTenBieekpats prugineges tef)‘l"’ ﬁ‘?%{yl% '°p ﬁ’&a“e

°A"e?

di cat es_aTHBeTkAEAE SiGatps2 RRpOER cpf i
Stri ggsesTﬁéﬁ]ﬂ%\‘/Eﬂdﬁﬁg@ i msevaielp AL g T %Eéﬁ%

density di f fnyhichapimagah ren%h i mage form ng appar at us conpri sing an
el ectrosfatic I atent inmage bearl ng nmenber (1) and a devel -

~ Claims

\J 1. Animage forming apparatus comprising an electrostatic latent image bearing member {1) and a devel-
30 oping apparatus (211) for developing an electrostatic latent image;
said developing apparatus (211) comprising a developer container (4; 212) in which a developer
(5) is held, and a developer-carrying member (2) for carrying thereon the developer (5) and transporting
the developer to a developing zone;
- said developer (5) containing a toner and a fine powder pretreated with a silicone oil or silicons
35 varnish; and
said developer-carrying member (2) having a surface layer (10) of a resin containing at least con-
ductive fine particles, a solid lubricant or a mixture of conductive fine particles and a solid lubricant;
. characterized in that said surface layer (10) has in its relative load curve (Abbot’s load curve) a
Nl cutting depth C, of not more than 5 um when a relative load length t; is 5 %;
40 and In that said surface layer (10) has the center line average roughness R, greater than or equal
to 0.4 pm.

2. The apparatus according to Claim 1, wherein said surface layer of said developer-carrying member has
a cutting depth C, of from 0.5 pm to § um.

45
8. The apparatus according to Claim 1, wherein the surface of said developer-carrying member (2) has been
subjected to surface polishing.
4. Theapparatus according to Claim 2, wherein the surface of said developer-carrying member (2) has been
50 subjected to surface polishing.

5. The apparatus according to Claim 1, wherein the surface of said developer-carrying member (2) is con-
trolled by polishing a surface having a cutting depth C, of more than 5 um.

55 6. The apparatus according to Claim 1, wherein the surface of said developer-carrying member (2) contains
graphite particles.

7. The apparatus according to Claim 1, wherein the surface of said developer-carrying member (2) contains
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30 | opi ng apparatus (211) for devel opi ng an el ectrostati ' ;
sai d devel opi ng apparatus (211) co | Si devel oper coE}i mmﬂumgiﬁ '
in which a devel oper (5) is held, %6‘3&13&/@1 oper-carryi ngs s

carrying thereon the devel oper (5) and transporting the devel oper to a
devel opi ng zorvenduetive caribppasticgser (5) containing a toner and a fine powder
pretreated with a silicone oil or silicone 35 . varnish; and said
devel oper - c&r ripe appasstuspeserdingtp Claimy1. wherein the surfgea.of said deyelqpercparryjpg member(g) gontains
contai ni ng at draphittpagtigles and gendyclie qarbapPatigdes; ¢l es, a solid |ubricant or a

m xture of ~conductive fine particles and sol id |ubrican 'm(;nhgr e@rlwn%d

hat sai 81 <P FRREp FOng G !"hhghﬁrﬂnﬁald%?ﬂ@ Srcamyirdme it _
:(r;a:j gfjr \Slgl) assl'ﬁg;ﬁ q%ﬁ;%ﬁ@gﬁ%#;ﬁ '".?ﬂe' gisa ?vgr;?% g&y c%mf.sg;r%: '?é\%%egﬂtgggg; afine
| oad | engt h [ &iPferpetreatag,with gsilicone ol and In that said surface |ayer (10)
h th l . anms a C
1 e T o LA A G5t A o U ok

erein said surface | ayer of
sai d devel operaia?:grr [ nge'ﬁrge er vﬁgsa aoocutt'i ng depth [err] of fromO0.5 [err]

to 5 [err]. 4/45ma apphiifusABdAing td-taif 4 Geleinaaid bitabs Iajeri10). of siltRleqidpert dafyisy thdndee

of said devel q?ﬁ{asgaﬁmfmm%ﬁﬁmhas been subjected to surface
polishing. 4. The apparatus according to Caim2, wherein the surface of

sai d devel op£rTrHeapgayHtudGcddRING & Cidim )1, wisfinaeaid surfate layer (10)fiHidzievainpertcarrying rheanber
polishing. 5. @ asaphihicas ofsrome@ota2agn.to Cl aim 1, wherein the surface of
sai d devel oper-carrying nmenber (2) is con- trolled by polishing a surface
hRyi ng a cutd.i Thy agmetés deerdidg toClaimot, whersimsaidssofidinbricant g¥prises graphite agrficlesheyirg a
acdQrdi ng to GChadicimdiametaiaf frem A.5umdo Wunt. ace of sai d. devel oper-carryi ng nmenber
(2) contains graphite particles. 7. The apparatus according to Claiml

wher ei n t he4 uFheaprarays asearding dreimd ptiersin said gonductiyaing pertides corphtiag amarphouscarbon
Nor mal t enper akaicies hayirg aaartiels diamatar giffop Sam 1008 o ymer at ure and hi gh

humidity 5 ***_Low tenperature _aqd | ow hymi (Ji &aé:n.éler;ic%%l Joldl %&%.ibggage '
10 b) 16. Eregppsraiypascoring s Giif 1 whete »g)a 8 oS s oy it
Reflecti:(;n) Den%ﬂ’?q%ﬁq?ﬂﬁvgpa%{ﬁ]% 15?%5’"%5 g:%; 'dCo.) \?v:sttsyusedcto measur e

rel ative depn- 15 Sit ] LS. 10O ' ; | nd
R ot i i Mg o e
| ilge repgoduction,  primt I'mages were visually judged on five points,

. e., bl ackfPalehpfrbl HodrdMRYElaim, @ibkeiriaRdirach Ry (10 ITBkEdevelopaLAing BB,
and shar pness. o} R ASolGHE esidtivity dPfbm 16e RaR 10N@lciuest i onabl e from a practi cal
view point was evaluated as "C'; inmage quality that is slightly poor but 20
on the | evehg Otheppdrdtisarbordko Claith 1, WiereisaiiGurifaeB @ger (0pdf sdid/Jevelepet-difryingumeinber
excel | enss i mag@) epihde Yraphits partbids, corkductivé bdrison ipartighast or ambtwrecf thepm gwi'resimatiected es
a phenonenon i frorithe glourkeusstiogea phanaltrésin & silivomeLresih, a fludrinengsin, a Pbiyethehsulferie, apolyas”
i ndi cat es a phesisrats,arpolyphenyiene bxideca polyemide andreenglystyrensidype résie " f ai nt i mages”

i ndi cates a phe- nomenon in which an image has a density difference in
striipes. Thd9." Tireappavatisascrding te Giriowl, whereln saidsudace layar (10hof afid davelepsr-cammyige mpmber
density ®iff er 2neamprigeg graphite particles, conductive carbon particles, or a mixture of these, and a phienol resin.

20. The apparatus according to Claim 1, wherein said electrostatic latent image bearing member {1) com-
prises a laminated OPC photosensitive drum.

45 21. The apparatus according to Claim 1, wherein said toner contains a binder resin having i) a polymerizable
monomer unit contained in an amount of from 2 parts by weight to 30 parts by weight based on the total
weight of the resin, the monomer unit having an acid group comprised of a carboxyl group or an acid an-
hydride thereof, and ii) an acid value of from 1 to 70 as that of the whole resin.

50 22, The apparatus according to Claim 1, wherein said toner contains a metal complex compound (A) of an
aromatic hydroxycarboxylic acid having a lipophilic group. .

23. The apparatus according to Claim 1, wherein said toner contains a metal complex sait type monoazo dye
(B) having a hydrophilic group.

24. The apparatus according to Claim 1, wherein said toner contains a metal complex compound (A) of an
aromatic hydroxycarboxylic acid having a lipophilic group, and a metal complex salt type monoazo dye
(B) having a hydrophilic group.
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Caings 1. An image forming apparatus conprising an el ectrammmﬂmmmullll _
i mage bearing nenber (1) and a deve#P- 86367 opi ng appar &8 !

devel oping an electrostatic |atent i ; 231 4 devel opi ng appar at us (211)
conprising a devel oper container (4; 212) in which a devel oper ég% is held,
and a devel 25 e epparaius aesondinatodiaint 22, whesein saidmejal epmplex eamound (AHas gettHsiu Selpcteds)
and transpor t ifrem thegroupsonsistingef the foliqyingdapmylesdD (W) ardB- sai d devel oper (5)
containing a toner and a fine powler pretreated with a silicone oil or
silicone 35 Farmnla: (Bhd sai d devel oper-carrying nenber (2) having a
surface ¥ayer (10) of a gesin C Qe ai ning at |east, con- ductive fine

particles, a solid lubrigant or ja mxture of conductive fine}jparticles and
a solid lubricant; charagteri zed™Np gt said gurface gy@r 1)9,)_hasinlts
relative | oad curve (Abbpt's I urve)>eM@tﬁting @ [erf]” of not nore
than 5 [1grr] when a rel afiye-toad-tetgh [err\j 0i-s—5.91_40 and In

that said surface |ayer {10) has thelcenter Iine averhge rouphness [err]
greaterthan or equal to 0.4 pm 2. The apparatus accotding tb daim1,
wherein said surface | ayer of said devel oper-carrying nmenber has a cutting
depth [err] of wHere 1@ R* nhe§ b6 he $dmeor diffbrentfidM aadhiother, arieadhtepigseiita hfdragematim or
wher ei n fshe sug fyakearisth giotp Kavidg v ©]10 p@bonGibins ypravidedithatiatisast chp of Riso Rigemmesents said
subj ected t 0 Shyddoceisdn gmblip; Meirapepsents CrIMicCq PonZnat and Xevepresedis hily K, MalCNHi* or LT,
wherein the surface of said devel oper-carrying nenber (2) has been 50

subj ected to surf Boempb&i 6hing. 5. The apparatus according to Claiml,
wkerein the surface of said devel oper-carrying nmenber (2) is con- trolled
by Yol i s#ai ng a surface having~a_cutting depth [err]of nore than 5 [err]. 55
6. The apparatus accordifng ﬁoadai m 1, wherein the surfzg,e f-said

devel oper-carryi ng nmenbgr (=) t ai ns, graphi t(g_ ar ti .} yhe apparatus
according to Caiml,. e[red n Wf%&eulc\%‘/s i oper-cérryi ng nenber
(2) contains 38 EP 0 461 ¢ L G-t M @ tive fcarbon
particle¥. 8. The apparatus according to Claim1, whéreigztte surface of
sai d devel oper-carrying nber (2) dbntains graphite particlles and
conductive carbon particles. 5 9. The apparatus according to C aim 1,
wherein sai d dﬁwe?.i- Qihd Rithdy )b B sEF0P Giffereritkro QBIN OISR Snda iy seith BBy dRlgErFltén
hawi/ng _ AgTagneg, 4 héfrfléaﬂmﬁ &rﬁu{i Havih 16 Eirbof alofls; SRy 6t AREY is & Banz6ieHRg brafcichexene
magneti c toner Eﬁ?ﬂd fite binbiSs 4DONNESH selBdiedlfFoMAhe floupichrigisiingSdf b hyurdasrbéd group héking@.to IThe
appar at Us accCOgdtions) albhzbredingtrid a cpdidheRnBringRMeélrepresets@n i, CorQu of Zmand X eeprasents

i nsul ati ve nmagnekt, Natesrend a fine powder pretreated with a silicone oil.
11. The apparatus according to Caim1l, wherein said surface |ayer (10) of
sai d devsl oper-car r@grg‘glgeq‘ggh(Z) has a thickness of fromO0.5 [err] to 30
pm 15 12. The apparatus according to Claim1, wherein said surface |ayer
(10) of said devel oper-carryiLrg menber (2) has a thickness of from2 e[rr]
to 20 pm 13. The appara us.agco}di ng to daim10 .vvhefekn‘: saj-d solid

| ubsicant conprises grap i’,t-é\p icles d1avi ng ﬂ i A g+
40 e ——— | o— - -
| Lo :@——* > Wel 0 ¢ }

-
~ -

- c ~
I
0 .

wherein one of a and b is a benzene ring or a cyclohexene ring and the other is absent or selected from

the group consisiting of a hydrocarbon group having 4 to 9 carbons, a benzene ring and a cyclohexene

ring; and one of ¢ and d is a benzene ring or a cyclohexene ring and the other is absent or selected from

the group consisiting of a hydrocarbon group having 4 to 9 carbons, a benzene ring and a cyciohexene
50 ring; Me represents Cr, Ni, Co, Cu or Zn; and X" represents H*, K*, Na*, NH;* or Li*.

26. The apparatus according to Claim 23, wherein said metal complex salt type monoazo dye (B) has a struc-
ture selected from the group consisting of the following formulas (IV) and (V).



20 ,particle diamer of fromO0.5 e[rr]Jto 10 [err]. 14. The :
according to Caim1l, wherein said Epﬁ%%ﬁ%ﬁ fine particl ummwm, myum
anor phous carbon particles having a-p i di aneter of frdbm& [erm

[err]. 25 15. The apparatus according to Caim1, wherein said conductive
fine particles conprise anorphous carbon particles having a particle

di aneter of from ¥ pmibo (8¢)pm 16. The apparatus according to Claim1l
wherein said conductive fine particles conprise anorphous carbon particles
having a particle diameter qf from15y[err] to 4@Herr]. 3Q.17. The
apparatu%s according to Caiml, whereijn said sur{flage | ayer |(10) of said
devel oper-carrying nmenber (4) has a ung r IS ity of flromf[err] 18.
The apparatus according to aim1l, rein saioa rface | gyer (10) of said
devel oper-carrying nmenber 3 (2) nprises graphite pgrticles,
conductlge carbon particles,} or a mi xt uPe of }h%se, and a rjesin sel ected
fromthe group consisting off a phenol res Do @ silicone reqin, ,a fluorine
resin, a polyether sulfone, la poly- carbqg a&e\_a polyphenylené oxi de, a

pol yanm de and a pol ystyrene ftype resin. g19. Thegapparatus gccording to
Claim1, wherein said surfade |ayer (1 of sai d\ devel oper-{carryi ng nmenber

40 &£2) conprises graphilfte parti ncand e carbor] particles, or a
m xture of these, and a phenol resin)=20. The appafatus acqording to Caim
1, wherein said electrostatijc | atent ge bearing nber (11) com prises a

| am nat ed OPC phot osensitive drum 4 21. The apparatus according to Caim
1\_wherein said toner contains a binder resin having i) a pol ymerizabl e
nonaIer anit cwherein shlsastpre ofX andorpreseni(s) @ hyskapbiligamup cang gy pthetmeresepi(sh e hydepgen
by wei ght baseeoropr & hydrosaghon proyqchaying 118110 eaikon aiou: Me reareserts i e For i 41 &% A
an acid group Adeseseatal’ K Na' NG .888Y| group or an acid an- hydride thereof,
and ii) an acid value of from1 to 70 as that of the whole resin. 50 22.

- The apparatus a had 49 Caim1l, wherein said toner contains a netal
conpl ex ?onpoung%?kglgf(gz aromatic hygroxycarbox,

|'i pophilic group. 23. The ppparatug acgording to
toner contains a netal conplex salt npnoazo
hydr.ophilic group. 55 24. [The appar at acdor
t Onédr copgtains a metal conplex conpound éA) of an/ akomat

hydr oxycar boxylic acid hav]ng a |ipophil groyd ahdNdl I

t ype nonoazo dye (B) havinpg a hydrophilicgg oug. 39 25 e lappar at us
according to C aim 22, whefejn said netaI(£ ex comound (A) fhagta
structure selected fromth nagsi s ng of ¢ he followi ng ffornulas (1),

(I'l) andss(111). Formula (}) [err] Yeyr] V\/nereié [exr] may bel the sanme or

different fromeach other,|and each r fId pa ogen atomjor 15 a

hydr ocar bon group having 1f td* 10 car bpr{ at ons, pr d that | east one

of [err]represents said hydrocarbon d p; Me represents Cr, , Co, Cu or

Zn;\and [err] represents [err]. FormuMa (11) 20 [err] 25
40

wherein atleast one of X, Y and Z represent(s) a hydrophilic group, and any others represents a hydrogen
atom or a hydrocarbon group having 1 to 10 carbon atoms; Me represents Cr, Ni, Co, Cu, Zn or Fe; and
A’ represents H*, K*, Na*, NH," or Li*.

45 27. The apparatus according to Claim 23, wherein said hydrophilic group is a group selected from the group
consisting of -SO3H, -SO;M, -COOM, -NRgX, -COOH, NH,, -CN, ~OH, NHCONH_, -X, and -NO,, wherein
R represents an alkyl group, M represents an alkali metal or -NH,, and X represents a halogen atom.

28. The apparatus according to Claim 1, wherein said toner has a weight average particle diameter D4 of 10
50 um to 15 um, a fine-powder content (particle diameter: 6.35 um or smaller) of not more than 30 % by num-
ber, a coarse-powder content (particle diameter: 20.2 um or larger) of not more than 4 % by weight, and

an MI (melt index) value of not more than 10.

29. The apparatus according to Claim 1, wherein said toner comprises a binder resin, magnetic particles and
55 a charge control agent; '
said binder resin having i) a polymerizable monomer unit contained in an amount of from 2 parts
by weight to 30 parts by weight based on the total weight of the resin, said monomer unit having an acid
group comprised of a carboxyl group or an acid anhydride thereof, and ii) an acid value of from 1t0 70

4



mwherein [err] may be the sane or different from each other Jﬂm
represents a hydrogen atom 30 Q%pcar bon group hI Uﬂwu”"m”m
carbon atons; one of a and b is a b%'{&ene rtng or a cycl ohexene ri‘ng"andl +
the other is absent or selected fromthe group consisiting of a hydrocarbon
group havi ng 4sthetditheaheleresin: o benzene ring and a cycl ohexene ring;, Me

represents Cr, N saldmagnelic nertigles haxipgia bulldepsity r‘ﬂ‘%
Formula (111) 0 3% giHeesorolaaent epmprses agiefsl g P'%E‘ Ly ’1%!‘°? Hb" hgtying.a hydrophilic
cycl ohexene rlgﬁtypand the other is absent or selected fromthe group

;ggs:ﬁsgty 1 1020 gﬁg,,%a;,l,gcaf S30300 1o Lien P, whSi 86l e ot & cRONPiked LyRRB B Eopieh.

enzene ri

cycl ohexene,ri 11?19 %Futgggm H% cihifh @%ﬂin s3id bﬁ@ér%‘s‘nqgnélﬁéam Jrct&?—llrﬂnﬁd)&ﬂene type

CU-"

conS|S|t|ng group having 4 to 9 carbons, a benzene ring
and a cy,glohexe ring; Me represents Cr Ni, Co, Cu or Zn; and
[err] repregenfg a&p%FaEJs accofding 1d Blaif A Piterbintsaid $6n6iUoRthifkda Welght Aveiage &'&lcle\ﬁhﬁi’aﬁt Dy
sai d netal corgpggmtosﬁﬂn type nonoazo dye (B) has a struc- ture selected
fromthe group consisting of the following formulas (1V) and (V). 55 40
Formul a (| V33, Srhp @ppatatut@ccording to Claim 1, wherein said toner contains a low-molecular weight polyalkyléne.  /
15 15 [err] 20 wherei n at

| east one 08$4. Xhaapbadbtuseositg ot Glaif 33 wherein egidipher shows twaor mere taximym yaluain a chro-
represent (s) andwgthnoiggel permeationchramatogdphycar bon gr oup havi ng 1 to 10 carbon
atons; Me represents G, N, Co, Cu, Zn or Fe; and [err] resents [err
2 S mrmlagpara(uyfcqogmgp%n1 wherein said developer comprises an msula ve magnetic toner an
[er\c) M#Perr] aiinewlieanowser areireated wiihagfficone olbrang Z represent(s) a

hydr ophi | i cgg oup, and anyot her s repr esents a en atomor a h dgt%gar bon

gr oup havi 1T Gpwt esa sul vem
andu[ er?}“ pepr@géﬁlﬁ%s"[cémd"%ma%mﬁf@%ﬁﬂ‘gf gy ﬁ'yas%‘l’"ng ‘to O aim 23"ﬁr

wher ei n sal drophilic IS .a
consi st ifig hj\g Wmﬂhﬁrﬂﬁg B 1 ‘Mg% Slefiph ¥ gl o il Hognpti tner
al kali met al AKX represents a a, ogen atom 28. The appar at us
according tgg Gl us QG5 %‘ilﬁlﬂvﬂﬂﬁfn s'gﬂ%e@lo\ﬁﬁlegmmg%bam)ﬁ dippéd With a
di ageter D4 of 2) forappl tst Terr], fi ne-powder content a<Epart icle
diaret €rg6. 35 lPerr or smal 'er) of not rmre than 30 % by num ber,
coar se- powdgs, ﬁﬁ%ﬁ?&tus(éaadr&ﬁg% Clakh B WRér6ih saidelebtrbatatic Jatet imbgertgaring mafnbmrt) hasa e
than 4 % by vvea,gianate,anﬁggan M (rrelt | ndex) val ue of -not nore than 10. 29.
The apparatus according to Claim1l1, wherein said toner conprises a binder
resin, nagnael.i Thepjpardtdsaesordigth Cldim 39, whereln saldlsciyestatic latentithaga geating meratieri(11ian e r
r2 esi nt hassi ng | PP@ phptdisarsitive layabdnd a digitablatent imagetformeriyikpoeute todaseniigbtnount of from
parts
41. An apparatus unit for an electrophotographic apparatus; said apparatus unit comprising the image form-

_ ing apparatus according to claim 1, and being formed by said developing apparatus (21 1) supported to-
\— gether with said electrostatic latent image bearing member (1), and being adapted to be detachably pro-
40 vided in the body of said electrophotographic apparatus.

42. The apparatus unit according to claim 41 comprising the image forming apparatus according to any of
claims 2 to 40.

45 43, Afacsimile apparatus comprising an electrophotographic apparatus and a receiver means for receiving
image information from a remote terminal, said electrophotographic apparatus comprising the image
forming apparatus according to claim 1.

44. The facsimile apparatus écoording to claim 43, wherein said electrophotographic apparatus comprises
50 the image forming apparatus according to any of claims 2 to 40.

Patentanspriiche

55 1. Bilderzeugungsgerat, das ein Bildtragerteil (1) fiir elektrostatische latente Bilder und eine Entwicklungs-
vorrichtung (211) fir die Entwicklung eines elektrostatischen latenten Bildes umfait;
wobei die erwsihnte Entwicklungsvorrichtung (211) einen Entwicklerbehéiter (4; 212), in dem ein Entwick-
ler (5) enthalten ist, und ein Entwickiertragerteil (2), das dazu dient, den Entwickler (5) darauf zu tragen
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by weight to 30 parts by wei ght based on the total weight 01 Ilm IIE I
sai d nononer unit having an acid grEHRa&%?HSGd of a carbo LI “EIIM I“I
aci d anhydri de thereof, and ii) an acl ue of froml to 70 41 * *
461 672 Bl s as that of the whole reS| n

sai d magnetic ‘b‘ﬂf’f’! rﬂ"é@"eﬁ gE'HW'HGH"WﬁﬁPWQSF-"ﬁ&%I ess than 0.35

g/ cni ERR] and “ohpigereruah o) el T‘?t“‘”&@f’rﬂﬂ?fﬂwf“'ae’ﬁé? it eipeyniicand! %d&H'"e!"‘y pe

nonoazo dye ha§}'i' E arat us, accor di n o

Oaimi, wh ) sipe et 'g

31al 'Injhe appg;ges "%{%}3&5 ?3?3 ° Qﬁle'trgﬁf";ﬂﬁ'?:jg? \‘?g‘ﬂﬁ'ghr?agg;;'ﬂe Glchen

contained a cr %ﬁrc el% %Ql?dl Xr@:ghn?eo&%l'fﬁ FISchlcl.hQ(\één ih hEur erre venB la- |
|ng heianPlale”! ©

according to

di ameter D4 ofB,ﬁ,sﬂnaskg geggl gmappa at u"g g‘ccor

wherein gai d tHaas &ie ﬂi&o&rda%némicﬁ%B aﬁen%a&rscﬂanwlahrkwﬁ. hat. Qerfbger! €

appar at us acccmgﬂddg.gug.daoql@hgp 33, wherein said toner shows two or nore

maxi mum values in a chro- matogramin gel perneation chronmatography. 35 The

appar at us ag.C OBeitRgchiARsprich H ) Befldemiibaivetihite ©BérfladHenseHichiRE erwahiitdnl EnfiickRiragerteils

I nsul ati ve magsiretSchnittidfeefvon0dunBis5uymhat fine silica powder pretreated with

a silicome oil. 36. The apparatus according to Claim1l, wherein said

devel oper (%) Qavitpachdasprush,beisierh die Oberfliche desiervaéihttenBEntwiddedragerfells|@) edrieiiQberfls-

powder pr etreaahelmomrﬂa@g@temvompm ng agent and a silicone oil. 25 37.

The apparatus according to Claim1, wherein said devel oper (5) conprises an
ul ative ﬁag‘?ﬂﬂtf‘%"ht“ﬁﬂ’&l"h Zibel dam dig Cberflache firsworehnten Entwickierteagerieils (8) einemiQbprtiane

oi | 38.2The a‘iﬁﬁ'&f"&[‘iﬁ@a%@@fzﬂﬂ%mf‘@! aim1, wherein said

devel oper - cgrr nber . e UI ed with a neans (712) for appl |ng a
bi 55, 30, 305 ek . eﬁwg@ helen wanisn Epipicstrigatiots () GaehRg
| atent image DWEF 7’"9( V‘H‘l"@hfaﬁs%‘f@r‘ﬁ“w&’ge 40. The

Der i ng enboroat ity festlot Bt ol BRfcf J b el mp e Sy A

| at ent i mage £Or ed by exposure to Iaser l'ight. 41. An apparatus unit for

an el ect rophOtéum&hu\ﬁspﬂmmrbatdu.au.e%%arﬁamn&w Me&:\? dma%saas &sa.eay&ﬁgem.qe
gvé i Ng appasmiokiderek@itng to claim 1, and e| ng formed by Sal
d | opisag apparatus (211) supported to- gether with said electrostatic

| atent image hmeathds ARSFIRRY, béilidm diaOdarﬁa%hthsG%Mnivﬁhkhﬁrégﬁieﬁ’e{}ﬂ@épﬁlttﬁfcﬁen 40
vi ded I n the hodgitfhigeohidnsidfisitien piteaitogr aphi ¢ appar at us he appar at us
unit according to claim4l conprising the imge form ng apparatus accordi ng
to any of c9.aiGesitBachdnshouch 4,Dei deth.daslerivlione EnitwickleetrEgerteil (2) sinenCENpWitkiingbgylisder um-

el ect r ofRot ogrieiidecn sgineminmenas eigandagnetep (3 hatamnd dep emvdihritedEntwickize{5yaineg magratiehen

i nformati on f rignarundeinfeines Pulverndan ait einera Siticopdl varbehanplalbwardendgbum@altippar at us
conprising the imge form apparatus according to claim1l. 44. The
facsinile alpdfemtnch éﬁ%?ﬂ'ﬁ'éi?g derpyder praviirteEntwigider(61qinen isellerendsn magnetisshes Toegr wighi ¢
appaf at us con’pﬁ"\fg'&%sPGU“'dasm“?ﬂﬂ“?'ﬂ@g@“f’hﬁhﬁ'?dﬁ'gwﬁﬂﬁﬂéﬁhmt according to any of

claims #to, 40 ans
11. Ge nacﬁ Rnspruclri){ s ge:i gem die erwahnte Oberfléichenschicht (10) des erwahnten Entwicklertréger-

teils (2) eine Dicke von 0,5 um bis 30 um hat.

12. Gerét nach Anspruch 1, bei dem die erwéhnte Oberfléchenschicht (10) des erwahnten Entwicklertrager-
45 teils (2) eine Dicke von 2 um bis 20 pm hat.

13. Gerét nach Anspruch 1, bei dem das erwéhnte feste Gleitmittel Graphitteilchen mit einem Teilchendurch-
messer von 0,5 um bis 10 pm umfafRt,

50  14. Gerat nach Anspruch 1, bel dem die erwéhnten leitfahigen feinen Teilchen amorphe Kohlenstoffteilchen
mit einem Teilchendurchmesser von § um bis 100 um umfassen.

15. Gerat nach Anspruch 1, bei dem die erwéhnten leitfihigen feinen Teilchen amorphe Kohlenstoffteilchen
mit einem Teilchendurchmesser von 10 ym bis 80 um umfassen.

16. Gerat nach Anspruch 1, bei dem die erwéhnten leitfahigen feinen Teilchen amorphe Kohlenstoffteilchen
mit einem Teilchendurchmesser von 15 um bis 40 um umfassen.
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55 1. Bilderzeugungsgerlt, das emBlidtrgerteil (1) f&llm mﬂm I he
| atent Bilder und eine Entw cI dungs ung (211) f ﬂm qu
ei nes el ektrostati schen | atenten Bi F'Elggéltfk?g* t; wobel dit erwAhntte s = _
Ent wi ckdungsvorrl chtung (211) einen Entw ckl erbehllter(4; 212), in demein
Entwi ck- | ef7. (Geratesch Andprush 1,ibsidem dia erwiihnte Gerfigicherschicht (19} yies erwBntan Entwickigerages-
di ent, den Entteils¢®leisen *(Psylﬂﬂﬁmé!e*ﬂmmldpﬁag@wnzl?‘QG“EP1®"!1‘E§'1"3672 Bl

! | 1111 11111 111 und den EntW| ckI er zu e| ner EntW| c un [&5

bef or dern, W8 $esitpachfpspaich b :j%!
rn
gema.g yikel e T,%ﬂéx‘*m dd.eya ,.@A.m.

fel nes Pail ver  tel$4d %PP“‘%'PH‘P@H‘P'@?WPEW t°f

wor den | et erﬂ“ﬁ&?’te’

Cber fl i chensc "H’nf‘"

| ei t fahige fel SPFE 4T es GI eitm tteI oder ene M echung aus

lei tfahi gen,d eg c-m\lné ?J}ﬁli‘ Q!gm@ .%Iék. erflichdn &Qeﬁﬂ“ﬁéﬂtm&ﬁﬂﬂﬁ&h
gekennzel'chnét ] Fﬁz\ﬁ jﬂﬁj’lé}ﬁﬁ agaund n@ndmsmouder
rel ativen Bel ag ot sc en Be astungskurve e| ne Schnittlefe C, von

ni cht mehr al s p| m hat wenn eine relative Bel astungslange tp 5 %
betragt, 1020, Gerathaéh Ad\a&udilh.ebdﬁaéhﬁdw efvahine BifdtrigeRein)rv eldiirostalifthe mtente Bilder eine
ar i t hmet jsecheniaivhieiepromedpiRdichedTronited mit sifsm @anieten RhatolaiteOPC)vaifath 0, 4 pi m
ist. 2. Gerat nach Anspruch 1, be! demdie erwahnte Cberfl achenschicht des
er wahnt en Epd.WGeérkt nack Anagracht 1ebdi dene der @rwBibite idner ebf Bind@mittelbarz @nthltpdas i ieine Bolymenh
hat, 15 3. Gesiabarelaioméreipiwithathdidin eieriMeogervoui? Masskteilen bis 80 Masseteien bazodert aufdie
M\deCkl er t r agGesaminiasse(dds Harzascanth@ipe isf, wobei didYdonomerpinheil einegerig Cruppehal digays einer
wor'den i®t. 4. CarReylgruppeader ejinarm Saureenhygirid #B!P" hestghtoind ii fegahhdes gesamien \Harzas en
Ent wi ckl ert rage’net%ﬁun‘esah('@)ﬂéism Ober f 1 a- chenpol i er vor gang
unt er zogen worden ist. Gerat nach Ans % @ SS
des erw hnt & Eerétfaeh Q:IEP’P‘F"f‘i F‘E’%F’?’é’ ’Fbeq' @"1? ""éfbﬁ'g?"g eGI'"FT ‘T"I"T‘ e
mt ei ner Sc hnfahen Hydgoxysa 'ﬁP“&!' EFH"E?'??@ trIt wird. 25 6. Gernt

nach Ans rug@ be! dem 1Ei>e erf a S, %m\‘/\hpng&%%ml;%}r )gdﬁlﬁ{ﬁuf«%%&éa@ S
2) G aphit PE ‘1%‘ Eﬂ
(GJZarf I ?(F:)he des%BrﬂRﬁ%ﬂ?ﬁé@@ Gt S%' rhggertel ln:pg lZJS: | ei t fahi ge Koh-

| enst of fteilgh r ASidtdidiptbxvelbiid dilief i-
ooy oL oy P ek e
| ei tfahge Kohl m;sggaz;ygl of. fuppehet, edi®itat nach Anspruch 1, bel dem

das erw hntb Entw ckl ert ragertel (2) ei nen Entw ckl ungszyl i nder urn- 35
faSt, der i RsS@bREEH ABauMNR2 el RM dépidmhne Melalilombiatverbiiduilg (P ineStruktun i, die aus
Ent wi ckl er (5) déicagpe aRgNakIt istcdiedus danTagendsicFomemn (Hinad (IRbesieht:, das mit

ei nem Sl ks con8l vorbehandelt worden ist, unfaSt. 10. Gerat nach Anspruch 9,
bel dem dererwi hnte Entw ckler (5) eonen |solierenden magneti schen Toner
und sein feones PERbvmel (Fx nit einem Siticonol vorbehandelt worden ist,
unfallt. 40 11. Gerat nach Anspruch ]y bel demdie erwahntey_
Cberid fi chenschicht (10) des efwahnt®n Entwi ckl ertgi ger - L g s (2) eine
Dicke vo# 0,5 tambb 30 timhaj. 12 rft snach Angpr . | be! demdie
erw hnte Oberfl achenschicht (1) rtr{geogt 45
tells (2) eine Dicke von 2 pan| g p nach Anspruch 1,
bei dam des erwahnte feste Geltnittel @aphlttellche 4m t ed nem

Tei | chendurch-

worin R? bis R# gleich oder voneinander verschieden sein kbnnen und Je ein Wasserstoffatom oder eine
Kohlenwasserstoffgruppe mit 1 bis 10 Kohlenstoffatomen bedeuten, wobei vorausgesetzt ist, da® min-
destens eines von R! bis R* die erwéhnte Kohlenwasserstoffgruppe bedeutet, Me Cr, Ni, Co, Cu oderZn
Bedeutet und X* H*, K*, Na*, NH," oder Li* bedeutet;
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messer von 0,5 tmbie 10 pmunfalt. 50 14. Gernt nach A h 1 bet dem
die erwi hnten |eitfahigen feinen Te r phe Kohl e ,i tlLﬂ'Jt
ei nem Tei | chendur chnmesser von 5 pi nk%ﬁgﬁ%aggﬁt m unf asse g ,g
Anspruch 1, bei demdie erwi hnten | eitfahi gen feinen Tel I chen anor phe
Kohl enstoffteil chen mt einem Teil chendurchnmesser von 10 pim bbs 80 pm
unf assen. 55 16 GoxmehadI)Anspruch 1, bei dem die erw hnten |eitfahigen
feinen Teil chen anor phe Kohl enstof f{bil chen mt ei nem Teil chendurchnesser
von 15 pm bbs 40 gmunfassen. 43 [a EP O 461 672 B! Rl I c
L MII&IIIp 17. Gerat nach AnsplweA . spdvahnt e

Ober f1 Achenschi cht (10) des erwf Wi KT BN L) tellls (’5 ei nen
spezi fi schen Vol umenw der stand von 104 l‘ cm bi s 106 El-%2 hat. 18. Gerit
nach Anspruch 1, bel damdie e wihntb Over f | achenschi cht (10) des
erwahnt ey Entw ckI ertrager- 5 tells (2) Gaphitteilchen, leitfihige

ol enst 81 Tt ei G ﬂnmfa%eﬁge.ai 6 WheifahdaPebredhisdeR béiPiBRner iRk ,sainm&samffstas odbHgingler

G uppe ausge hlenlash tgfupp-hiit 1is B ROHRAREI Rk AR Bede:ﬁérf@ﬁ@sﬁlnaumeﬁzolrﬂg élem

FI uor kohl enst ofif cycldRéxénring lst i d&Undés MEHt SorhdnBéh ist Bidh G dBPGryifpalalisyBwahit is€ die @us

Pol ypheny| enoxisbr KéHenwaBsstatbitrippsimit s SonRABtdrIRomen eifidrBenydiring Lial ding(h Cpdahn! |

unfait. 40 10ringGestent; Me!Ts dli) COITLVHeNZh bddeuternd Dol it Ka* NHyoduert Lef bedeutet;

Qoer f| Achenschi cht (10) des erwahnten Entw cklertrager- tells (2)

G aphittell chen, | ®oirimabi gexiphl enstoffteil chen oder aine M schung aus

di esen und ein Phenol- harz unfaft., 20. Gerait nach Anspruch 1, bel dam das
ihnte Bildtragerteil (1) fO el ast atische | afente~Bilder sine 15

| amial ere phot oenpfindliche Tro ei nem org otoleiter

(OPC) unfast. 21. Gerait nach Ansp ? geHoner ain

Bindem ttel harz enthalt, das i) ai 3 ARE reinheit hat,

die I'n einer Menge von 2 Masseteilkn b| s 303Massetel |l en, bezbgen auf die

Gesant rrasse des Harzes, enthalten ist, vvobel d| e Mbnomer ei nhei t ei ne saure

G e hBt, die a ei ne
davon best eht D?B“%aﬁo@mg sredy 09 Yaa ah ﬁ&&ﬂ@gﬁﬂ%@x& assi
n b eh es

von | bis 70 hiE 588 s e

ai pe Metal | ko lcﬁt £ndé’rr 16t 0% huis dSrBRGHPe A4SHWRHINS WeRBE SiritrK h-
dile/al Negyl i pOp t&l’ﬂ ‘4 b|§§k nEtof oA JeineficH eﬁidnn@@tﬁfhm@ﬁ%}&lb&kenﬁng gee!
dam der er whnt esg&rmr@. mem, oAzt {R) N¥OKM Moderll it Heasaedt.exsal z- typ,

der aine hydrophile Gruppe hat, ent h||t 24. Gerat nach Anspruch 1, bel dam
der erwf hnt @6, TG&@I naci ApivéH 23| bek BéT e skuEhith MORGRELIAIOFABY VoM Matalikumipiexsayp eine
schen Hydr oxy c strikun st tiecaus dér Srupbésusfewaniist diecavedanfalgentent FormeincIVe untidW) besteht:
Monoazof s bst off (B) vom Met al | - konpl exsal ztyp, der sine hydrophile G uppe

hat, enthfilt. ?g Anspruch 22, bei dam die erwahnte
Met al | konpl exverbl n %‘A? ne Struktur hat, die aus der G uppe
ausgew hit Ist, die aus den f ol genden [For rre)l(n )y, ( und LI11) besteht

Je ein Wasser st of fat om oder ai ne Kohl gnwa st”fﬁlfg e mjt | bis 10

Kohl enst of f at omen badeut en, wobel vorgusgese i st/ dal m|n- destens aines
von Rl bis R4 die erwfhnte Kohl enwassdrstoffg g{pp/?)adeut eff M C, N, Co,
Cu oder zn At

worin mindestens eines vbn X und Y eine hydrophile Gruppe bedeutet und etwaige andere je ein Was-
serstoffatom oder eine Kohlenwasserstoffgruppe mit 1 bis 10 Kohlenstoffatomen bedeuten; Me Cr, Ni,
55 Co, Cu, Zn oder Fe bedeutet und A* H*, K*, Na*, NH,* oder Li* bedeutet;

35 ®ornel (1) 40
a 3x 45 #orin RL bib R4 gl eich oder vcneYQer ver eden sain konnen und




Bedeytbt und XI HI, K+, Na+ NH4+ oder Li' bedeutbt; 50 5ﬁ| “l I“ﬂﬂl’“
672B1 'l cl11111 11#1%@#, gy !! BlI Forne M “flﬂl
und R2 gl eich oder vonelnanderversc 387221 n konnen und je Bin
Wasser st of f at om oder ei ne Kohl enwasserstoffgruppe mt 1 bis 10

Kohl enst of f at onepoBgeeutey; sines von a und b sin Benzolring oder ein

Cycl ohexenring let und das apdere nicht vorhanden ist oder a der G uppe
ausgewahlt ist, die aus einef Kohl enwasserstoffgr emtd big 9

Kohl enst of f at onen, ei nem Bengol ri ng und ¥i nem Cy xen- i5 ri ng
besteht;®*Me Cr, Ni, Co, Cu ofler Zn be t und K+, Naf NH4+ oder

Li + bedeutet; Fornmel (l111) 2D 25 worin ndbsn

odor sin Cycl ohexenring Ist find das ander n| cht VO hande ~oder aus der

G uppe ausgewAhit ist, die abis siner Kohl eﬂwass sto‘F@&i it 4 bis 9
Kohl enst of fat o- nmen, ei nem Bgnzolring und si Q/cl ohexenrin t eht
sines von ¢ und d sin Benzol §i col N c-\ohexonrl ng isjund das
andere ni chtvorhanden i stodefaNgder G uppoagdrsgew TNt i, st di e alis ei ner Koh-
30 | snwasser st of f gruppejmg 4 bis st orren s{nem

Benzol ring und si nem Cycl ohe}enri ng be- sht-e]lgle Co, odor Zn
bedeut etysund r H+, K, Na, NHA+ oder Li eutet. 26 Gerat na¢h Anspruch

23, bei dem der erwahnts Monoazof arbsto (B) vom Met al | konpl exsal ztyp ei ne
Struktur hat die aus der G uppe ausgew hit ist, die aus don fol %enden
For.moi n (V) uwin (ninflestens eindsvor@6 YRod £gite qughllq@uppe bedeutet und etwaige andere je ein Was-

5 serstoffatom oder eine Kohlenwasserstoffgruppe mit 1 bis 10 Kohlenstoffatomen bedeuten; Me Cr, Ni,

kI A50 worin MGB@MFSP?@&“\FW“W 'ﬁ’d"a(-'ﬂ‘kh‘é’eﬁfd’ﬂfﬁﬁfle G uppe bedoeut t
und et wai ge andere je st of f at om oder.

sin
Kohl enwassefbt ﬁ?’?‘g‘f“ ép"l‘ﬁh123 Pe'b*F '@% Bﬂj&?ﬂ" or GFUPP\I |
oS o, apsg t, 4'6’5!" E%;%?ﬁgmppe bedeu e|n Alﬁa%n%tall er N ede'é’mgf T@Z‘a&;:?o-

bedeut et ; 45 No t

A+ 15 wori ”2&“ r@tS Ba%ﬁ‘ 51,3l d3§n ¢ e JnBP ol irfittidpér ‘?eilSr’feHdﬁP&mb&dﬁ B} et
und etwai ge an s I8hm, teﬁn é&h‘am fém BiveF(Teilchendurchmesser: 6,35 um oder
Ko I e nvvas Ser St Hib r a 35‘ '%Sat}Qe ? b&xB§en QdideR GoRER Bn Gresta uhe: (Té¥nefdurchNi ,

tezil
rJdP éht
) &0, 8 h Rikht e aﬁu Mabss% ukd eiféa MFINWrt-(Soiheizindéxiwert) von
bedeut et. 27. gfg}{ta,ghrg@thﬁnspr uch 23, bei demdie erwfhnte hydrophile
G uppe eine Guppe let, die aus der G uppe ausgew hit Ist, die aus -SH,
-SGBM - COOmb. cbitnich Anmﬂ;l. beiRinn der efaiihnte Tohbr ein Blhis@ittebarz, mégoetische Teilchen und einen
Ladungssteuerstoff umfaRt;
35 wobeli das erwihnte Bindemittelharz i) eine polymerisierbare Monomereinheit hat, die in einer Menge von
2 Masseteilen bis 30 Masseteilen, bezogen auf die Gesamtmasse des Harzes, enthalten ist, wobei die
Monomereinheit eine saure Gruppe hat, die aus einer Carboxylgruppe oder einem S&ureanhydrid davon
_ besteht, und ii) als S&urezahl des gesamten Harzes eine S&urezahl von 1 bis 70 hat;
(N wobei die erwahnten magnetischen Teilchen eine scheinbare Dichte von nicht weniger als 0,35 g/cm? ha-
40 ben und
waobei der erwahnte Ladungssteuerstoff einen Monoazofarbstoff vom Metallkomplexsalztyp, der eine hy-
drophile Gruppe hat, umfaRt.

30. Gerat nach Anspruch 1, bel dem der erwihnte Toner ein vernetztes Copolymer vom Styroltyp enthit.

31. Geriit nach Anspruch 29, bei dem das erwahnte Bindemittelharz ein vernetztes Copolymer vom Styroltyp
enthélt.

32. Gerst nach Anspruch 1, bei dem der erw#hnte Toner einen mittleren Teilchendurchmesser D,
50 (Massemittel) von 5 pm bis 15 pm hat.

33. Gerdt nach Anspruch 1, bel dem der erwahnte Toner ein Polyalkylen mit niedriger Molmasse enthélt.

34. Ger#t nach Anspruch 33, bei dem der erwahnte Toner in einem Chromatogramm bei der Gel-Permeati-
85 onschromatographie zwei oder mehr Maximalwerte zeigt.

35. Geritnach Anspruch 1, bei dem der erwihnte Entwickler einen isolierenden magnetischen Toner und ein
feines Siliciumdioxidpulver, das mit einem Silicon&l vorbehandeit worden ist, umfaft.
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er wahnt e20Toner diezusemmenmitdew erewihnian Bildtrigertel] (13 f{ineleldrastatische intpnte Bilder g'%ra%%'é%’ PG| )

von 5 pm bi s 1%Afihestimmt isi3ig denciirper dps:pewannias pipkiophotograpfischesGerdigabnetimpar telos-

Toner ein Pol yHelkzy e t ni edr| ger Mol masse enthalt. 34. Cerat nach
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Iz_glo?iterendegg t n c éatfmp’no Zé’éﬁfﬁ&;&tfﬁﬁﬁgﬁaﬂ%% dflisc
nt

mt einemSili rat nach
Anspruch 1, bofa?%er?{l er ’Lﬂnt I er ?5) ei nn isol i erenden

“Béﬁet ! SSohe'MT le Fit :'%a!cﬁ‘ArszuE}?& i hdn?ddd SEWaRNtb 6latoptRiograshiehd Garat @ad BlibRrzou-
Silan-Haftmt t (k& a“,g;p,ameg\mmbe.hgmel t worden let, unrfat. 5

37. Cerit nach Anspruch 1, be! dem der erwahnte Entw cl der (5) oi nen

i sol i erenden nagneti schen Toner und ei n Al um ni unoxi dpul ver, das mt ei nem
Siliconoi vgeb&iatsatiohé worden ist, unfal~t. 38. Gerfit nach Anspruch 1, be!
dem das erwahnte Entwi cldertrigerteil (2) mt einer Einrichtung (712) zum
Anl egen eondr Wopaesf deformtjoredimggesiompresnt unsiément@le Spporimage latenihélontragiatigus(1)jet
bei dem das er wadmpareil &i déuiloppeyennt (211) pounlp déveioppepprt unejmege ateie dlectrontaiies

Bi | der ein di- gitlatitappareitdedéusloprempnt (314} comprenantma résipieptde févelprpaievrddy 242 quisen
denhdas er wf hnfeemesin développatewr (5). (et yméjénentde syrpprt deviéveloppateys (2) festind  Rortesjle 4?@?'”‘
eine 15 4 ppetews el transpoies le déyelppateur fjine zangflodfyplopRameats nen Phot Siptr
(OPC) und sin dur ch"‘ "tPH‘E‘%Iﬁ ?ﬂ“fte"ﬂf‘é%?"e’ 9t peafoudse a&ffé'?an"g f"f%ﬂ"@es ©silicone

| atentes Bild R%hYnverps degilicag n eI ektrophot ogr aphi sehes Gerat
le qn}egté! cou 6 superficiel mn
I by v g

caractérisé en ce que ladite couche superficielle (10) a dans sa courbe de charge relative (courbe
de charge d’Abbot) une profondeur de coupe C, non supérieure & 5 um lorsqu’une longueur de charge
relative t, est égale a5 % ;

et en ce que ladite couche superficielle (10) présente au niveau de la ligne centrale une rugosité

50 moyenne R, supérieure ou égale a 0,4 pm.

2. Appareil suivant la revendication 1, dans lequel la couche superficielle de I'élément de support de déve-
loppateur a une profondeur de coupe C, de 0,5 4 5 um.

§5 3. Appareil suivant la revendication 1, dans lequel la surface de I'élément de support de développateur (2)
a été soumise a un polissage de surface.

4. Appareil suivant a revendication 2, dans lequel la surface de I'élément de support de développateur 2
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ure\{‘zgprpfondeura ﬁ{uﬁgg,g&mgep&gm&‘ﬁo{géﬁogm 55 3. Appareil suivant la
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sui vant | a revesedi dedaibons amorpHasyant u Qlambtrd de patitdiedes a00 Wkinel enent de support
de devel oppateur (2) 47 - PO 461 672B1 B I M
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| a reventfi cA7 Opparpil syivapida rewqadication 4 dgiﬁr'?‘ﬂﬂéfpg’gc Ff@ﬁ\'fﬁ\?'?ﬁ(méé\wﬁgﬁﬂ"r‘{‘ sppport de
devel oppat eur {éygloppgteur (2) a upggapistixit volyiiqua do 08 1P°S¥eMy e car bone conductri ces.
8. Appareil gupvant 4 a enendh ool i Wnheaudl A Sulnd Bibhiclef (7o) ub AidneiFue sudpbEL
e O M B O S TR

de support ¥ 98&3 .degg dufsl'be ameasfﬁaﬁu 16s°detarbSHe Hohtu

parti cul 5 de &k 59909 S? fe .re{ uhE résine choisie dansle groupe consistant en une résine phénolique, une
résine de silicone, une résine fluorée, une polyéther-sulfone, un polycarbonats, un polymére d’oxyde de
phényléne, un polyamide et une résine du type polystyréne.

19. Appareil suivant la revendication 1, dans lequel la couche superficielle (10) de I'élément de support de
50 développateur (2) comprend des particules de graphite, des particules de carbone conductrices ou un
mélange de ces particules, et une résine phénolique.

20. Appareil suivant la revendication 1, dans lequel I'élément de support d'image latente électrostatique (1)
comprend un tambour photosensible stratifié pour OPC.

21. Appareil suivant la revendication 1, dans lequel le toner contient une résine servant de liant comprenant
i) un motif monomérique polymérisable présent en une quantité de 2 & 30 parties en poids surla base du
poids total de la résine, le motif monomérique comportant un groupe acide constitué d'un groupe carboxy-
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hol ai, dans |l e grupe
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dans laquelle au moins un des groupes X, Y et Z représente un groupe hydrophile, et tous les autres grou-
pes représentent un atome d’hydrogéne ou un groupe hydrocarboné ayant 1 & 10 atomes de carbone ;
Me représente Cr, Ni, Co, Cu, Zn ou Fe ; et A* représente H', K*, Na*, NH;" ou Li*.
27. Appareil suivant la revendication 23, dans leque! le groupe hydrophile est un groupe choisi entre les grou-
pes -SO;H, -SO;M, COOM, NRgX, -COOH, NHy, CN, -OH, -NHCONH,, -X et NO,, dans lesquels R re-
présente un groupe alkyle, M représente un métal alcalin ou un groupe NHj, et X représente un atome
85 d’halogéne.
28. Appareil suivant la revendication 1, dans lequel le toner a une moyenne pondérale du diamétre de parti-

cule D, de 10 & 15 um, une teneur en poudre fine (diamétre de particule : égale ou inférieure & 6,35 pm)
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un agent de regulation de charge; ladite r6sine servant de |iant conprenant
1) -un not i f 3toAmpeel suiyast Iqyelepdiatiin28.das lqaue inaésine servantvis lignteontient un cepolymer datype
pacties en pol gyémasbticuld. base du poids total de la r6sine, |edit m)tif

non ridue ayant un group. acide constitu6 d' un groups carboxyle. ou

de ses anhy@?i frpgrelisui@ntdrrevepdication 1, dans jaquel|q tanprs yoe mavenna Rapdepple dy digmatsp ‘l?d’ﬁﬂ’e
celul de |a re®eRsde8@APUM. | esdites particul es magn6ti ques ayant une masse
vol um que apparente non inferieure t Le tion
de char ge cggrpf‘@’ﬁﬁﬂf““’ﬁ?f'weﬁq"ﬁ "1rﬂﬁﬂﬂ3q28'?°d%|§’°8l}ﬁef'%8°"?ﬁg'lfg Bﬁ%'f’s fhibclibe
metalliq the g%agépa% ?/a‘ntqﬁ Mﬁmf Qé dans Ie %Quo s%ﬁtg dL %%glﬁwcfleh)?valeurs maxi-

revendl| cati os ¢ ﬁ

styrene reti cur'gl Ap are sul van even |cat 9, dans lequel la
rsji-ne servagg ﬂ atell ni2isbdn@Btion ) d&@mmf [S%abvel HitJuV ﬁﬁ&’ﬁntmﬁr h&nBiiglid isolar®
3AJApDARLI S Ly Bt find &0 SRR bréatbe ieclune SiGle%e LIRGKE! | © LONer a Une noyenne

ponderal e du d| ane e de partl- cule D4 de 5 a 15 gm 33. Apparell suivant
l'a revendi cggl Rpparkil siidiida re@sitigdtion ﬁdidalbadiémlawe%matwﬂsnﬁinwmItdhaenadﬁétnbnmso-
poi ds nol ecul ajaht@t undpotiife find[ap ailicdiphstraitel wasdiun bgent de\coupilige A ty e silad et whamgilelde giic |
1s toner preselndoe.deux ou plus de deux val eurs nmaxi- mal es dans un

chr omat oggr amme on chr omat ogr aphi e de pernbatl on sur gel. 35. Appareil

sui vant | a isevapmietl adivantia teyendication 1, dansdeiqudl le dé&loppataun(s) dompreadymianentergndtiauedsee r
magn6t i que i solaatret ur@(poudre d'almine pritraitéoaviecainé huile dejsilicanel ce pretral t 60 avec une
huil e de silicone. 36. Appareil suivant |a revendication 1, dans |equel |e

dévelo p p at b3s. Asparel @qrqugﬁcqtlgh‘bganﬁﬁw pqéeralg d¢ supportde développateur (2) est équipé d'un
moyen (712) d'applicatlon d'une polarisation.

39. Appareil suivant la revendication 1, dans lequel I'élément de support d'image latente électrostatique (1)
comporte une image latente numérique.

45  40. Appareil suivant la revendication 39, dans lequel I'élément de support d'image latente électrostatique (1)
comprend une couche photosensible pour OPC et une image latente numérique formée par exposition &
de la lumiére laser.

41. Unité d’appareil pour un appareil électrophotographique, ladite unité d'appareil comprenant I'appareil de
50 formation d'image suivant la revendication 1, et étant formée par ['appareil de développement (211) fixé
sur un support conjointement avec I'élément de support d'image latente électrostatique (1), et étant apte

a étre placée de manidre amovible dans le corps dudit appareil électrophotographique.

42. Unité d’appareil suivant la revendication 41, comprenant I'appareil de formation d’image suivant I'une
55 guelconque des revendications 2 & 40,

43. Télécopieur comprenant un appareil électrophotographique et un récepteur destiné & recevoir une infor-
mation d'image provenant d'un terminal éloigné, ledit appareil électrophotographique comprenant I'ap-
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|l ant et une poudre fine de silice pretrait6o avec un agen
type silane et une huile de si- I|i CE\QGR&%EZ Appar el | Hﬁmgm ﬂlﬁm,ﬂm
revendi catl on 1, dans | equel |e d6vel oppateur (5) conpr end*unc '
nmagn6tique iso- |ant et une poudre d' alum ne pretraitée avec une hU|Ie de

silicone. 3. AQ?EP&F’EPF“’Q’&'IW&Hﬂeq"ﬂaﬂtb\f‘é’ﬁ'ﬁ?ﬂf%ﬂ“ﬂon 1, dans |equel |'6l6nent de

t de dével t t
T e e o o,
dans | oquel |’ ‘Eﬂfﬂ'ﬁ‘éwd(%"ggﬁ °d‘"f'ﬁ‘i¥ °§'E°§?\‘f"8° 81' Postati que (1)

comportb®une I mage latontb nunﬁrlque 45 40. Apparell suivant |a

revendi cation 39, dans |lequel |'6lenment de support d' inmage |atente

6l ectrostatique (1) conprend une couche phot osensi bl e pour OPC et une | nage
| at ont b numhri que fornb6e par exposition a de la lumere laser. 41. Unit6

d' apparej,l pour un appareil 6l ectrophotographique, laditb unite d' appar ei
conprenant |'appareil de 50 formation d'image suivant |a revendication
1, et 6tant fornbe par |'appareil de d6vel oppenent (211) fix6 sur un
support conjoi ntement avec |' 6l Ment de support d'inage |atente

6l ectrostatique (1), et etant apte a etre placoe de nmaniere anovi bl e dans

| e corpsssdudit appareil el ectrophotographi que. 42. Unite d' apparell suivant
la revendi cation 41, conprenant |'appareil de formation d'inage suivant

| " une 55 guel conque des revendications 2 a 40. 43. Tel ecopi eur
conprenant un apparel | el ectrophotographi que et un r6oeptour destine 1
r&cevoir une infor- mation d'inmage provenant d un termnal 6loign6, ledit
apﬁarelI”6Iectrophotograph|que conprenant |'ap- 51 C L M S parei
de formation d'inmage suivant |a rovendication 1. 44. T6l 6copi eursuivant |a
revendi cation 43, dans |oquel |'"appareil |ectrophotographi que conprend

| " appareil de formation d'inage suivant rune quel conque des revendi catiofi
2 A 40. 2 10 15 20 25 30 35 40 45 50 56 52 '
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