EP 0 427 275 Bl Description FIELD OF THE | NVENTI ON AND RELATED ART 5

'The present invention relates to aEPO42T27681 devel oping el ectrostatic
images used in Image form ng proc- esses, such as el ectrophotography,
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An object of the invention is to provide an image forming method and an image forming apparatus which
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an i mage form agplymp Bditainbting bils voltige SoniprisiigGIDCbRY aditegelan@anupsythemitliA@bidk viitage
dur abi | i t y inesugergositién inaerntite tasdr-agrying maember apdthé lelemaagb-besingmaertier at thdciewwloging g
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et hod, C 0 ﬁP.?forcarryrng layerof a magnetlc toner thereon a toner vessel for holding the magnetic toner to be supplied
to the toner-carrying member, a toner layer-regulating member for regulating the magnetic toner layer on the
toner-carrying member, and a bias application means for applying an alternating bias voltage comprising aDC
bias voltage and an unsymmetrical AC bias voltage in superposition between the toner-carrying member and
85  the latent image-bearing member, wherein

the latent image-bearing member and the toner-carrymg member are dlsposed with a prescribed gap

therebetween at a developing station;
the toner layer-regulating means is disposed to regulate the magnetic toner layer on the toner-carrying
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di sposing a |l atent inmage-bearing nmenber for holding an electrostatic inmge
't hereon and a toner-car- rying menBRO42TR7584rrying a magnetic toner with a
prescri bed gap at a-devel oping station; the nmagnetic toner 35 conprisi ng a
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anhydri de bydddeggrap ofteloens nigkOHi§@bithgt [BY(ANIXAD0 s 6BY/of 83 and 100 i s 60 % or | ess;
conveyi ng t he thebasdpplicatiop meansiisdispoded yoeprovisia ian altethating biak eledtin fisid-comprising adevel-
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and an uns w‘f‘%%ﬁﬂw%l% o 21 0mgKRiiigpeafarmblys - RO 9, further preferably
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appl i cat i ofivelyhsirgeabls taheryyasiedion 6f atharye cbatra Bgent. Mererspédfieglly/in ee @hae the ickarde- el d
conpr i si ngingadieyability obthaposttivexiheige cooirdl agpet icmedominent bveathelnegative vhargedmpbeting ibittyre nt
si de vol t agiheSutionalanup inttireesinethe fupgtiowshgrowri funstians totconie! thelivpretinoiaf a Hositiersharge.
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descri ptiof) gfi o np{mg E&en& ? resento nve t on

conj unction Wt &lo ﬁrgtﬁm 365 Bﬂs&’tf |ﬁl§6ppcﬂtﬁate ﬂréportnons. the charge imparting and the charge
Ilberatlon can be adequately balanced to stabllize the toner chargeability, so that the influence of the environ-
55  mental change on the toner chargeability can be minimized.
According to the present invention, the chargeability is imparted by the presence of an acid anhydride
group and also the charge liberation is promoted by the presence of a carboxyl group to prevent excessive
charge-up of the toner.
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BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is an infrared absorption
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t he negat i otthesh aeidseandmeneesiersgf theselaridsy of t he functi onal qrou in the resin,
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devel opffenmagrhetictotsr. sa thel thaomagnetic taned ofithp pregantivention istadvantdgaous in saspeactnf eeopémical
prol onged &stof andredugiian iafsizeefiaicorying Saehinefopprinigersin bady.f r om t he | at ent
- 1 mage- bear| ngfhA-demeleping raethad aapliedia tejmagpetic topex accgrding q@ﬁalﬁ%‘“%fﬂ'!"&’é‘ﬁ'éﬂl‘°‘t’%‘“?’ﬁéf
toner i mag&cfe spomPighment;efihepbeys effert; o u%dod | mage with a gradati
+ char act er| 3"‘ °P§t' szaf’ H’"°“_I?5F|E’F° egmws a@@?b‘ﬁ%" f"t'éerPéqu’éf""eé'F"@
ef fecti Pel
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g It:%?srpirf% tggﬁé .tazgeﬁt

not |iable

12.7 migr Olaﬁaae H.%cm& 6%@:&%&1& Cﬁ‘éNﬁflﬂaﬁﬁJI Elﬂﬁdn YSciba gah KIQ izl BPiEedt
under the kR ntd FHEN Blo eleQRIVBESoNBOH16 1 B HattRt, brefeRbi ATEMyibaredl OO
i mage densisiiniaati saf, ﬂd@deuma&b&éa%sarﬁrzt@bh@mhmﬁasadamthm lrRghedultéheaigpaiBion

| at ent i nagRhd@mple he@sERaIfticUGLIAS suble&ted6 & HiSParsidh trbtMerit R SobE - 3 minutes by means

devel opnent - si de bias, so that middle 30 dropout and di sturbance of |ine
I mages can be obvi at ed.




Under the action of the devel opi ng bias voltage according to the present
i nvention, when ears forned of a t &ed2f27¢Band the tips of the ears touch
the | atent inmge-bearing nenber, the toner particles in the nei ghbor- hood

of the ear oﬁdnmﬁrasoﬂﬁﬁisbéée?Snﬂﬁen%uﬁéﬁﬁJdmﬂ@ars&rbﬁén?of%h&iae anhihdltidn &l RS rah@\k H9 2
| arge char @@mﬁn‘bﬁ‘sb@hﬁlﬁf holedménBsneli EbuRBI cotriidr IBAdPTRA Withd: 108 FrleRR apdrtuf e itdid 419
devel oprmenionh@ s GistAbutibi\éhdiaMakSor-baYisCdistribidbA! FOAR the RRuHRAE thi GoidhTe-5a8ie distdbution
stituting bfEwinbetibhsisdistaabn, parameRdrsicharhdisiziRgtré Mggnaticidied df the PREGCInNAhdN A bd ned
to the sonebtaiged ryi ng nmenber under the action of the reverse

devel opnent - dihel eledricachargd Hais of &t threr layer on & developing diapvdddesdribed Isedeirt 4rébased on valves

di fficul ti eeassed hy the st-called sugtiontype Feraday @agemgptiehd.Mdrespecificily; acvordiag tl thecRaraiay d .
As t he magragemethbd aeoutarcyliuder of atFaradsy Gagerin ressed agaitkt the deviioping sleavefand the &oner disnal | -
ears, SO t hesed errgpresceihed Emédtmmwckeﬁlpebemgm bydhetfilteron th!anﬂﬁlmy'mersvp'@@bi iC
particl®@ sthedongslayerweight in g nitanea;ay be palqulated frem Sheweightdnoreaseof the filtr. i Siraultansousiy.
latent i maf@ghamegenmipied ia@elnm%vdefwhm@%ﬂ?m@emg" tpgptainghe cherge

i nventi on, °&%e %H%(P shlor t o t oner cov- er aEe I s not caused. According to

the altern 5 i'h{ge presaot inye 'Q";*H ‘f"ﬁ 1"%‘@’?{'97 'P1°"9{”F|'é’f
gxagﬁ In%avé ?faﬁ_%e lé ﬂ%{' provnde
th

devel oppen ndin I E’qg‘ E;: : R%ge,;,%‘l‘eé?m @n‘ﬁli n%r

part | Cl Bs asamp;oﬁgztlaimeasure en
Sfon# avmga argec arge are |rrr1y

| ar ge charg‘ea rSvide
pattern. Agg cfbﬁiﬁj"qﬁ/) nscél&[(%ﬁ‘a b IﬁEHI i

wea , %ﬂ ta%-gto an electrostatic
: Bhéamndc X0 ai ned at a high

attached onto even a ,gd
f\avce, 0 that an inage havi c i
resol ution. HRathe h@éenhﬁﬁﬂl%ﬁ&heﬁedoﬂﬂhﬁﬁua@%ﬁhﬁd ieaueczilovﬁngm\aaﬁdma ofginalefBdt having 10

ef fecti ve brginaliin@imagésegchcoinpridlng 6 bk spaged frofgsach ahetwvithamidentbiwalusotling widfhrany | de
a good i maggrcing is povide. TieclO originatimbges damprisecthe 5 lidea at pitthe®of21833.2, 3t604.0,14.525.0,8.6,

val ue (A) 63ckt .09 dhd 00.0insshininrespectivey: The aniginal sheaids @bpladimgdelrsuithble gonditigns td dbe
resul t ast feingsenple cappprewhichaadhof theteinting émagessisibbiservedshrough la snagnifyingagless aediheshaxe

t oner par - i@ numberiofiiness(lings/m®) of an fmage iniwbiclothe lines eanbe discrichinated frem pash ptherdaiden-

i mage- bear F' a8 feselution ynepdyred,Adgraer aumbpe ipdicatasadighersesdlution; as vol t age, so t hat

t he cover a? " 'll?e'f’\ﬁéh gitifventiop willbe jsxpiained dn mgre detall Qﬁ%ﬂ@"b%‘?'ﬂ@jeq H&E‘F@"’E"’o
cause mi ddfRertsf'y lﬁ‘l"d%ﬁ‘iﬂl’ |3§‘E'(ﬁ‘?t[9&ﬂ'€,‘€m6‘?s"'f"?ﬂéb¥ s. As the fI

negnet i ¥ toné:rl 't?yfﬂh%%s ntlny ?r? ﬁ of for; %

ff
ot her 'hS'nﬁﬁ ?ﬂﬁ?@é ﬁ“ﬁ’g et ﬁ gp' i 39 :15%) mf by wav'f de
group excee ﬂtﬁf fe overa TERe al e (A,

it becoggess%(tgefsjgggﬁelﬂor magnetlc toner particles of 5 mcrons orsmaller to

fly even of the devel opnent-ride bias voltage according to
the presenigidgyention, so thagsg@phdh 1 mMage quality attributable to
nmagneti c t @igrachiftel | Cl s of pgipa@ns or smaller cannot be realized.

Furt her, thﬁﬁ@, indfsateONer paid.ovipats are liable to be accunul ated on the

t oner carrpi.ﬁg.bmﬁmb.eme so t habwtparthoel ectrif ication 12 EP 0 427 275 Bl
of the ot her Thaeabove ingadierits ih imixtles veeile ddded @rSpwise in Hhotldtindd 200 ipartsof Rfiend eedda®i NQ
per f or manc éhe reflox temparaturieriThe pelynaericktion wasiforther dogtinged and completeg undentetiux ofretene (138

r ougheni ng- t44 °C)yBhpcaystenmwasifurther hegled iiptp 2007Cainder a redened pregsure taxdintill ofpthe xylene.gbe of
16 ni cr ons resuitantesipds refspredtodsa@sivdl . % it may be considered to increase the
cont ent4of acid anhydrl de to increase the chargeability of the toner so as
to prevent SyheskFrample?  devel opnent In this case, however, as the content
of |arge partlcles S |ncreased a hi gh-i mage qual ity ai rred at by the

present in FPL“PO cannot be § Y and there are encountered
dIffICU|tI resolu ?Iure of line and character | nmges due
se h

to excedsi aﬁ@'ﬁ? Id(_’and sc Furt her, it becomes difficult to
prevent the ngﬁxﬁreéﬂémé fsb fﬁ%neoiané 94"'I§ sgﬁheg@%idn@fe 1%‘5&&99

toner-carr yig ecrease |n ensity an
t oner - carrylng "menber nenory can be caused even by appllcatlon of the

devel opgsngsmtﬁ,gisgggngﬁe_ according to the present invention. In the

devel opi ng in the present invention, a satisfactory devel opnent
may be ef fegigpnd for a gap of efswpasyl M to 0.5 mm between the devel opi ng
sl eeve 22 B dchyiite at ent i nageswpaneng nenber 1

16



while 0.3 mmwas representatively used in Exanples described hereinafter.
'This.i s because a higher devel - 15EPO4272rsBi-si de bias allows a |arger gap
bet ween the devel opi ng sl eeve and the | atent inage-bearing nmenber than in
the convenjjorida nibfdR! OPI N B Mipehe) Satisfactory image can be obtained if
the absol upRikabdnsérb t he alt e 8aidafi@) bi as voltage is 1.0 kV or higher.
Taking a pgﬁtgn_btl.tl?bgb,e,a&age t Og.b _ﬁ; ent i nmage-bearing nenber into

consi der at i Orvhe kiive igradiertsDwddcatiod UiferivRE M tf sainb Maitlel &/iNSYnthegs Biatple 1 4d bbbita MBY
preferabl yrdsiacl. 0 kV or higher and 2.0 kV or |ower. The | eakage can of .
course 20 change dependi ng on the gap between the devel opi ng: sl eeve 22 and
t he | at ent Synthegie Exppwleidng nenber 1. The frequency of the alternating bias
may preferably be 1.0 kHz to 5.0 kHz. If the frequency is below 1.0 kHz, a
bett er gradatAresin & wes Asepated byhegting the resin A at 80 Grunder vy L8 hourso di ssol ve t he
ground og. This is presumably because, in such a |ower frequency region
where the ﬁﬂﬁ!ﬁ!ﬁﬁ?ﬁgé the reci procal novenment of the toner is smaller, the
force of pressing toner onto th Igter_lt image- bear i ng nenber due to the
devel Oprrenﬁ - éri;‘a BB wasmver sirred lnaamixiurs ayld of diprans/watereyrding/iaigetinyainopyridipe
that a por (o BACUGY PP &P Fuched onto the non-image part can- not be

conpl et €l yspngggggg E%gt he peeling force due to the reverse devel opnent-side

bi as el ect the other hand, at a frequency above 5.0 kHz, the
reverse degglapment -side biaggfliggtd iC field is applied before the toner
suf fi ci ent BytyGeRfaRCt S the | ajLy\sphpge- bearing nmenber, so thatthe

devel oping MakIbLIYITHRGSS | S T effyvipadP! Y | Owered. In other words, the toner
per se canpplertb@ppadsd t 0 Sugbwpahts gh frequency electric field. 30 I n
the present iy attvé Rbrediéhtd weslubad 6tier@ise Itk saink Maiiadk 4918 Sythasis Btample Mit€obitdiea d
in the rangsin® 1.5 kHz to 3 kHz provided an opti numimge quality. The
duty factor of the alternating bias electric field waveform according to

t he pr e%enSynthesie Bxample 7nay be substantially below 50 % preferably be a

val ue satisfying: 10 % ([err] duty factors 40 % If the duty factor is above
40 % the &§tyepe- nentioned def ectéSwhedrtsne noticeable to fail to achieve the
i npr ovenenBueciyigiege qual ity 3513-5x8estsding to the present invention. If the
duty fact oMonabullarbyignyigycainate he 10dWLBHSe of the toner to the alternating
Di-ds el ¥ct PHertPytdPeroldsones podftO W@ tbwer t he devel oping perfor mance. The
duty factor_nioebaye ingfiens ¥ g0 piervion e 5o gt Suiphopin ExaTele 1 b

al ternati nf*Bi®%as waveform may for exanple be In the formof a rectangul ar
wave, a sine-wave, a saw teeth wave or a triangular wave. 40 As a
test fog evaluating the devel opi ng chagpgkeni stic of a magnetic toner, a
magneti c toner having a particle size distribution ranging fromO0.5 m crons
to 30 mcrons.-was used for devel oping | atent inmages on a photo- sensitive
menber having various surface potential contrasts ranging froma | arge
potential cont Restimt Wdtal a ndISrity Pesence pfr IRchbsowptioneadi |y used
for devel opnent, throudgeis hal f acdde coperksatadd8Poc® smal | potenti al
contrast at which a sl ivgduedd vadyeor Hasdf pahyAride 9EPBP)sed for

devel opnment. Then—the-toner—par. 45 . {icles—usedfor—devetoprg t he

| at ent i mages re recove from,t he phot osensitiye_nenberfor measurenent
of the parti cléée\esgirk@ di st'{s:e‘%uti o?.g‘gs a result, it&ﬁﬁs found that the

pr opor ton of magnetgc e ry =1 partj.cloes of 8 n‘icron§egr smal | er,
particularly magnetic toner” particl’es of 5 nmicrons or smaller, was
increased. It was al@o foyng t hatyg @t ent images wekgggfai thfully devel oped
wi t hout enl argenent and at a good reproduci bility when nmagnetic toner
particles of 5 mcrans orsgal | ersysst sui t abl e for degel opnment were snoot hly
suppl i ed to latent 50 i mges on the photosensitive nenber. It is preferred
that the nagnetic taer &80& di n@&.6 the present i Neention contains 12 % by
nunber or nore of magnetic toner particles having a particle size of 5
mcrons or smaller. Bithettdd it Ilad been difficul ¥eSo control the charge
inporteg to magnetic toner particles of 5 mcrons or smaller so that these
smal | particles are @i abl4l ¢ be Zhar ged excessi ve¥®S For this reason,
magnetic toner particles of 5 mcrons or snaller have been con- 55 sidered
to have a str ong—iAage-f-orce—onrt-o—a—dovel-opi+e eev-e—afe—afe—f+rrl y
attached to the sleeve surface to hinder triboelectrification of the other
particles and cause insufficiently charzed toner particles, thus result-
ing In roughening of imges and a decrease in Image density. Thus, it has
been consi dered necessary to de- crease magnetic-toner particles of 5

m crons or smaller. 13




EP 0 427 275 Bl As a result of our study, however, it has been found that
.magnetic toner particles of 5 mcr&ro4r278®al | er constitute an essenti al
conponent for providing images of a high quality. According to the

devel opi ngg igﬁxém‘pbtahe present invention, toner particles of 5 mcrons or
smal l er ar y caused to fly and prevented from sticking onto the
sl eeve sur Regea 5 | 80.0 wtpaht@PO preferred in the magnetic toner used in

t he presenstyreiwenti on t hgg.ovwtpads) particles of 8 - 12.7 microns constitute
33 % bysnustgiacrgate| ess. Z10wtpad(sy el ated with t he above-nenti oned necessity
of the magNebdbotyltngaleate pas.owtdaets) of 5 microns or smaller. Magnetic toner
particl es Oivingbangenens orO0.4whtdarie) are able to strictly cover and faithfully
reproduce &edzayl eeroxidenagel-5tnart(s) at ent i mage per se has a higher electric
field intensilttgamiduresf theabpystingredients,d giwtinarisof whter cotainiiad. 18 wt. pastof negtiallysgponified.
As a re¥ul polyvingalephougsiapderd urdepigoroys stigring todorm@ suspension ipuidginto p iactiop vespahcagtain-
smal | - 10 ingS@pt. P‘Pﬂs@f(‘f’%%"é"‘t 9psatpdiwifh pitreo A%'ﬁ ahaversyspension fiquidwps arded and fubipgledde
part is |i 315?‘53 f{ghl’?\y“i'eﬂ joN L BQ 15- Affes the ?@‘l‘?ﬂéf‘ﬂ:@fﬂ“ﬁwﬁﬁﬁﬁhﬁqﬂiﬁﬂwf dewa-
observed b§F t %kcl f gfr on Qage f.ound
t hat th}s gro ﬁﬁ“;gmo of aIe % ;‘8381‘1'% secé:rogt ﬁy&uﬂ% mol ﬂ?lc
partlcles o? gmages P' P e gpgetdg theybgted rorléss
Thi s may bg,ﬁﬁetsg tgle to a fact that magneti c toner particles of 8-12.7
m crons ar an inner part having a smaller intensity than the
edge of a hag,,egt i mage pg@@m}g@)y because they have a 15 noderately
éo.ntrolgoedsgymgge rel ati y&o yipafi@oneti c toner particles of 5 mcrons or

smal | er, t Batyebiiate0 CONPgolo wipak®) forthe | ess coverage of toner particles
and resul t Mohobatylhididater M slowepestppd | mage. As a result, a sharp image having
a hi gh dengivinyibengsheexcel b.entpartd) r esol uti on and gradation characteristic can
be att ai ne@enzbyl peraxider ef en.6 etpartlsht t oner particles of 5 mcrons or snaller
ar e conai nedhnesin hwisrpogpened byousing the hBove mb€uré/liqbid otherwise in. theraame vanner agrin Synthesis
wher e t he Ewdmpled. average particle size is 6 - 10 mcrons, preferably 7 - 10
mcrons, 20 it is preferred that the contents of the toner particles of 5
' ' ple 1 % by number (N 9% and % by vol une (V %
satisfy the rel atlonshlp of YV = -0.04N+k, wherein [err] The magnetic
torder h¥vi RESKC partl cle §9%‘é"”6'|"(§)t ribution satisfying the relationship

accordi ng 'et" resent 4 i on acconplishes a better devel oping

per f or manc uty | e fou ain state of presence of fine powder
acconpl i sh h’ y "le tend r mance sat- i sfying the above formul a
during gur S I i .
parti C|%S &ka m.gg% S'tgaérras e%b‘&? res {hbrtq'%'eyt{‘/a aﬁgﬁ‘gﬁ&kﬁ 'Rs’f"hhesf's
range of [err vaI ue is understood to nean that a |l arge proportion of
particles %ﬁﬁe‘sﬁ Exdnfp@115 M crons are present with a broad particle size

di stribution, an II NV value is understood to mean that particles

havi ng @& par tAesiek ﬁh@ﬁeﬂaﬂd Inflse Safb GEWHRF RRPSYnthbsidEEINGIE 8 Bitept thafth€ROMD wadlusad
| ar ge pr opmsfeaddithaingdinarti cl es smaller than that are present in a snall

proportion. Wthin 30 the range of 12 - 60 for N, a further better

t hi n-1ine Spphesid Examplel2t y and hi gh resol ution are acconplished when the NV
is In the range of 2.1 - 5.82 and further satisfy the above formla

rel ati offshi p.AmReitjlawas preppigd inithesame mannerasiif Synthesid Exampie © excent thathe regin E was used
suppressed"?@a‘iﬁ &sinfbre than 2.0 % by vol ume. The fewer, the better. The
particle S|ze di stri butlon of the magnetic toner used in the pr esent

i nvent i on S¥ntipsie Example 3y, o spe- 35 cifically below Magnetic toner
partlcles m crons o IIer may be contained in a proportion of 12 %
by nunb®r ore, prefe 60 % by nunber, further preferably 17 -
60 % by nu g{e t he t er of particles. If the content of the
magneti c t%Jbu L&Ar&Less crons or smaller is below 12 % by nunber, a
portion of g etlc rticles effective for providing a high

| mage o4gal BQ&M Serbfdd/ andwa,g ylarly, as the toner is con- 40 suned
during a C0ntA@Q@MM@Qpr@Jaré&QPN&:d&ghéHbo@rmﬂ&rb ghid@tHerwideithédah@ flahnePadip SHMHEH t
is preferegkinplddy consunmed to result in an awkward particle size
distribution of the nmagnetic toner and gradually deteriorates the inage
qual - ity. If the content is above 60 % by nhunber, mutual aggl oneration of
t he magnetic toner particles is liable



occur to produce toner
, thus leading to difficu
resol ution,

't has ool el B

it has b

ties,

| unps having a | arger size than the proper size,
SuclEPA2F @TRRT | mage qual ity,
a large difference in density between the contourand interior
i de a sonmewhat hol | ow i mage.
magnetic toner particles of 5 mcrons or snaller

a |l ow

Accordi ng to our study,

constitute aprdisNwab brdparsdBOsRBIMahftr asih Sfittlebiz ExghpleB@xcsplthatthe osip Corpe used
particl e Shsidad ofthdrbéin ARGNEL i ¢ toner on the devel oping sl eeve during a

successi ve I mage formng or copying operation.

During a successive | mage

formati on, magnetic tongr—particte ich are nost
suit- 50 abl e fordeyel t hre consuned in a |large arpount, so that if
the anount of the partifle$ @Fh|ls size is small, the vol yme-average of

t he magnetic toner on the <Igc§/§ sgpridgalgy Ir& Bagpd,ang the mass on the
sleevei™'S (ng/cnR) is {ncledde o] >t e Bni o&nwtozer coating on the
sleeve difficult It is arefeﬁﬁga [ hat the content of the pdrticles In the
range of 8 - 12.7 microhs i|s§&8™9 by nunber or less, furthdr preferably 1 -
33 % by nunber. Above 3B %pby—trutper—the—+rage qaa!ityfbc ones worse, and
excess 55 of toner coferdge is Jiable to occur, thus resdlting in an

i ncreas®d toner consunplion. §§IQN 1 % by nunber, it beconds difficult to
obtain a high image denpity i so cases. The contents of |the magnetic
toner particles of 5 migrons @ sfmller in terns of %by nurber (N % and %
by volume (V % nay pre erabl;g‘saLisfyﬂtge?;e-‘ At Por@hitp NV =

t0, 04Ntk, wherein k repfesgnts,a positive nunber satisfying [err]
preferably 4.5 14 EP|0 427 @75{B1 [err] is a nunber satilsfying [err] The
vol une- average particlelside & this time may be 4 - 10 micpons. |If k[err]
4.5, magnetic toner paryicliesgpf 5.0 microns or below are ipnsufficient, and
the resul tant i mge den;ity, easolution and sharpness decrejase. Wen fine
toner particles In a magnetfrcTongr, wWhiTh have conventiong ly 5 been
consi dered usel ess, arefprdgsent.d h an appropriate anount, they are
effective for achieving cﬁcsestﬂbﬁcking of toner in develo nt and
contribute to the forai ign zg inkg oged ragd fale® o doarpeni ng.
Particularly, these parfingl eu-:ﬁi i é- bd e pOH—I onswand cpnt our portions
af san i¥age, thereby®o|vidubld® | nprove the sharp- Mdss thereof. 1f k <
4.5 in the above for il ﬂgSUEHM ponent _becomes I nsufficieht in the
particle size distrib- #@it&dn, aqp t he above-nenti oned charagteristics
beconme poor. 10 Full tehgr :g'_rg i @ of ¢ he produetignepropess, a large
anount %f fine powder st o &mpv el doyocl:asaufmca-tlconun brder to satisfy
the condition of k < 4. e N d s&dvaht ageous in
yield and toner costs. tjhe other hand, if k > 6.5 an exgess of fine
powder is present, wherg¢by |the Baljance of particle size dist tribution can

be di sturbed during sucq
difficulties such as ing
~triboelectrification, cl
magneti c toner of the pne
particles having a parti
% by volume or smaller,

preferaldy 0.5 % byvol un
2.0 % by volune, these (
reproduci bilitybutal so d
particles of 16 m crons
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oR e FagRet i ¢ toner

f 16 nlcrons or Iarger is{preferably 2.0
eferably 1.0 % by volume ¢r smaller, nore
ere fof ¢ ha gpope enmpunt i F | ar ger than
otonlyare liable to inpaifthin-line
ransferfailure i nages becfuse coarse

are present after.d nt on the

phot osensitive nmenber ir
tonerl ay®rto irregulariz
mem ber and a transfer
resulting in change In tjr
the i mage form ng net hod
m crons_or | arger cannot
unl ess they are sufficisg

main on the toner-carryi
di stribution,

hhe 20 f
eat he del i
pfper by t

nsfer cd
of the pr

Be flied
ngl y charg

orm of proj ections above thin
cdtertdnt et b&t vRel the photosensitive
he medi um of@the to@er@l ayer, thus

o ransfer failure. In

nditions Ieddlng to

esent inventsgon, toserypatticles of 16

onto the | atgnt i m@e-@eani ng nenber

ed, so that Bhey ar@ I®Bablie to re- 25
i Si ze
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of other toner particles to | ower the devel opi ng performance, and disturb
.the shape toner ears, thus causi ngER94@T 27884t i on of I mage qualities. In
contrastwith the magnetic toner particles of 5 microns orsnaller, magnetic
toner part iggdisis Bkambfd 181 Crons or larger are relatively |ess consunable In
successive 1mage formation. Accordingly, if they are contained in 30 a
proporti onsgxeheedi ng 2. 0 % by.onalpurt®, the vol ume-average particle size of

t he magnet Batytaoryiate on t he sl 2x0ntpa(s)gr adual |y increased to result in an

i ncreasé i Mohdb@tybmaldalee s| eev@0wiyarish i s not desirable. The magnetic toner
used in th®ivpylbenzene | nvent i ohOweparsy ef er abl y have a vol une-average particle
size of 4 Di-edbuvperoxde furthBmtpsrtsierably 4 - 9 nmicrons. This val ve cannot
be consi der edArg¥mHA was E’PB#’GF‘ by ueingHike %W"Wl%ﬁ%eﬁ'&bq Me manrer asjp Synthesis

vol urre- aveﬁéﬂj@'ﬂa‘tytst"ﬁtmp@W‘iﬂgn bel ow 4 nmicrons, a problem of insufficient
toner cBv- erage on a transfer paper is Ilable to be caused for an

i mage havi &m&&‘ﬂfﬂﬁge area proportion, such as a graphic image. This is
consi deredsto be caused gi/ t he sane reason as the problemthat the interior

of a lateng te S dev a | owerdensitythan the contour. If the
vol une- gvey ' eeds 10 mcrons, a good resolution nmay not
be obtali ne(x%wg, aengj’lﬁ partbg e distribution is liable to be changed on
conti nuat i @@yl pbriasl NY 4.8 'g,\o@; the image quality even if it is

satisfactory ﬁissuﬁ h@aé itbgaked by Sdirg G aBbve bR (Rfilid offerwise in the Sfhe TRABL LS iF SYrRiR6E
used in t hexdipRetylsudpBnsfn bbligherikd®un. Ng a specific part| cle size distribution
iNss/capall e of faithfully reproducing even thin lines of a |atent inmage

formed on ERengewot 0Sensitive nmenber and is also ex- cellent in
reproducibilities in dot images, such as halftone dots and digital dots to

provi de i mages exc radat i o and resol uti rther ven when
t he copgfglngtor pﬁ? 8 ‘)%f‘? A gd, |t i's pogrshoo![ |s§t ain a high
i mage q ity an e gh-density inmage s oner
consunpti on thanﬂa&@%{ﬁ??g ﬁ%‘g ?’?ilé]é magneti c toner éQ’sd'h:t t?é nmagneti c
toner of the presggh H\‘hﬁﬂé gﬁt@mj§ |%)re§|tbec‘t8 g{m .economi cal

a cO

factor and reduction |n Sl ze ng nachi'ne ‘or print ‘mai n body. The

devel opi ng et hodgapg! ¢4 6& (@@rg@g@p i@, LONeS, ACERIAH N9 to the present
ieventi8n all ows nore ef- fective accorrpl‘°r shnent of the above effect. The

particle size di scrp but 107 &hufg tidér | SppERsat fish E neans of a Coul ter
counter in the present invention, 50 while it nmay be neasured in various
manners. Coul ter tOuKOed Mdodel TA-1I (available from Coulter Electronics
Inc.) ig used as an instrunent for nmeas- urenent, to which an interface
(avai | abl e from MPWrERieRular veiahk mthwlener nunber - basi s di stribution,
and a vol une-basis distribution,and a personal conputer CX-1 (avail able
from Canon -KK) ar BEOBHAEREcEOPRLYmOE asur enent, a 1 %NKY BRI sol ution
as an electrolytic solution Is prepared by using a reagent- 55 gr ade
sodi um ehl ori de. For exanple, |SOTONerr]ll (available from Coulter
Scientific Japan Y@8O3AR BBPYER therefor. Into 100 t (*trBBrEL8bf t he

el ectrolytic sol ut ant, preferably an

al kyl benzene- sul f{)ﬁbgtgg}dfzfs?% QC&&% eg&éﬁ‘ﬁg di spersant, and 2 to 20 ng
of a sanple is added thereto. The resultant di spersi on of t he sarrple |n the

ol ectrofft i ‘g% The gbave |npr$:lgf15§3‘f‘t§%'tféalerg a(ﬂegﬁ?&?' g‘fxs"r?nt! meltsnapded at130 °Cly, e
t b er -] ! h
mnutes by §F°Pt" "g 151;; WF&WGHM%:%%B@P&W% o
I

subj ect ed t:%ze ‘3 i 'ﬁ??
40 m crons i él;ﬁéb vyl
. g et 0 |c ss SI B 00 m2/g) was
ﬁg(r)rb?rc 22; r hgmn elgl J}?s % Rg;%éﬁ IE; fr&ﬁ etmtonerwas
l ole machin
distributigay ra S‘Jga e .:{.5 Kpiods .&%e. hdug ©
magnet i c t@ﬂé‘Jn) ;% ﬁtiﬁ%ﬁﬁ?f&f-ndnﬂa\l Gc%ioﬁﬁhnﬂa)éle&ﬁas |ci ﬂéﬁ’&) e ect rnc
charge data Ofnedeshitsifder mmdltt%o%ﬂeéfﬁhreﬁsftﬂ-tﬁ RLY O TA$ Erébmg i 18bE 8, Andihe
based 08 Vadsuundd? &ddbrRflord)sf tehigerditte 824 402 Glurfibitl s 9IRH g ¥hokiih RBRY, ﬁﬁn@awétyzsﬁ:od
Mor e speci fpediing heteinaecor di ng to the Faraday cage nethod, an outer cylinder

of a Faraday mammmmrumesmmmhmumd%em warehbtalned.t oner
di s-

20



posed on a prescribed area of the sleeve |Is sucked to be collected by the
.filter on the inner cylinder, wher &E3942027581Me toner |ayer weight in a unit
area nmay be calculated fromthe weight increase of the filter.

Si mul t aneogsgdmplesbhe charge accunul ated In the innercylinderwhich is
isolated fromthéexterior is neasured to obtain the charge on the sl eeve.

I n the preserMagheiiv @hdré b havinkla VoldreReraddpaiclol Sikddf 11 nhigtans W obtindd.by tepRcihdthd he
fol | ow ng neinewith tharmesins 1,dj K) &) M ardd N réspectively| tlerwiseig ehelsamie mghner agincixmglé 1, and
accur at el y théf 8xternaly blersied withgisytiydrdphabiclgilica siintiarlylae inExpypleny conditions to

provi de 15 dhe thupbhtained magietic tonarsiwere ewbjagted toThresalme gepying tbstas df Example tl ovhereby

i mage on t keoddmaggs were phigined indbi respectivercases asishown in Tables3 &rd@. Particl e Anal yzer.
The line width Is nmeasured at several points along the length of the thin
line toner BB so as to provide an appropriate average value in view of
fluctualions in width. The value of thin line re- producibility (% is

cal cul ated by th®esdhl @8wi ng fornul a: Measured |ineé 80 witdparef{sy copy i nage

x 100 20 Line width (100[err]on the original
In the present | Rpdiesser rasinefbotal oacids eval uated in the follow ng
manner. An ori gi nal sheet hslw ng 10 original |ine inmges each conprising 5
l i nes spaced f r omvadug with an Identical val &0 for Mine width and

spacing is provided..,Ihe inal images conprise the § lines at pitches

of 2.8, 3.2, 36(1’8"6’14?“%%?6 .6, 6.3, 7.1, 8.0. ®0 and 10.0 |ines/nm

respectively. Th e C der sui tabI e conditions to ob-
Sl B8Rty APk Pl

25/ tais a sanpl e co en line i mages is observed
through a magni f yig¥gpghane 88goiPRefBX- i mum nunber pf limes (Iines/m of
an Image in which the lines can De discrimnated fromeach other is iden-
tified as a resolution neasured. A |arger nunber indicates a higher

resol ution. Iﬂa\e@imwdsmortmnqu@sqmavinmm@vpm pértidieesize Rf micrepsiwasprenered
det ai | #as byjusing theabeyp ingredientiotesrwibain thasameaipann ? in Exampie 1§ and 10w nartpihprgofyvas
formati on 8yffidestpblended with adweonbybi%v-gmess Sjipa (BET20¢m¥g)}t of all, Synthesis
Exanpl es of [A%dass of e foper blsg@dWF'HPB chfﬂf@P\r'ftfft'@rﬂmhg'bteat‘eda'ékm"érbi’?r& of acrylic

el ect r ost af8sE- Wdfafgegera?!wm 3 e &%fyp? ®°Re- on and toners for
conpari sons té)ipﬂ ?Y°'° stsB'?‘ d eﬁd(:% 00357°§ by Megns\Ee B and
teral atlid™ a'e*’;%‘ 'bﬁ poig B/ A
x 100 of b'i. oo%:néogpyﬁﬁnr Dieer “ﬁﬁ t@ §<£§¢'t ??E@éﬁhged
76.5 wt. artes acr ate {"M_l -%ean rts @bonog'ma mal eat e

10.0 M”pa%peq, 'D|-tert butyl peroxide 6.0 vvt parts The above
i ngr edi enth‘rﬂxture were added dropwise in 4 hours into 200 wt. parts of
xyl ene heated to the reflux tenperature. The polynerization was further
continued and cof®®Med under reflux of xylene (13880 whipart(ghe system
was further heate rr], under a .reduced presgure tg distill off the
xyl ene. #The resulﬁ%ﬁ ﬁ‘&aid]ﬁ'% &SOPOIYM8Tas a resPRl A 45 Synthesis
Exanple 2 Styren 67.5 wt.parts Bu acpyl ate
17.5 wt.parts 50 ibutﬁonnﬁxél : 15.0 vvtgérts Di-tert-butyl
per oxi de 6.0 W .¢5H t=S olhe cln_grlq @ 8gts were used otherwise in the
sane nmanner as In Synt hesi s @p ﬁe 1to obt'ain a resin B. 55 Synt hesi s
Exanpl €3 Styreneq- = 80 emu/g, o, a7 1% %u/gart(s) Butyl acrylate
17.5 wt part(s) 16 °

Low-molecular weight ethylene-

propylene copolymer 4 "
Nigrosine 2 h

A black fine powder (positively chargeable insulating magnetic toner) having a volume-average particle
85  size of 8.5 microns was prepared by using the above ingredients otherwise in the same manner as in Example
1. Then, 0.6 wt. part of a positively chargeable hydrophobic dry-process silica (BET 150 m?/g) was added to
100 wt. parts of the magnetic toner, and the mixture was well blended in a Henschel mixer.
The thus prepared toner was subjected to a copying test of 10,000 sheets by means of a commercially
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EP 0 427 275 Bl Monobutyl nal eate 15.0 vt part(s) Divinyl benzene
0.5 wt.part(s) D-tert-butyl peroxEB8427276B8 wt.part(s) The above
i ngredi ents were used otherwi se in the same nanner as in Synthesis Exanple

1 to obtai Bvaflab copying Frathire ("NPMBI5" @iatisbyioandhDl del wih SFEPT bhblodiRsitive RAHERmIY
heat i ng thmﬁﬁh@tmmmmwad&rmmwﬁg;)pr 6 hours. 10 Synthesis Exanple
5 The resin Bndéshezunditions of $5Cand %RH| didatithabés fide froni fog Werelobtaihed(isholing densities of

di oxane/ wat a7 atpherinitibl stagecGhdresdonl tiiemo00opihishebt. IFartier) inder 32BPCS 85 WRHlinagea frée frads i N
E. 15 Synt fvgwe® obtaiastishewily 130\t the initial stage and 1.32 on the 10,000bsHeetwt . parts But yl-
acryl ate 13.5 wt. parts 20 Monobutyl fumarate 10.0 wt
parts Di ' 6.0 wparts The above ingredi ents were used
otherwise in the sane manner as in Synthesis Exanple 1 to obtain a resin F
25 Synt hes,l\gagg@apppgre each éwelume-average particle size of 11 micronspypresprepared by ygnq;bq
acryl at®@ resinsL, OandP, ’“Peitge'!& i'WEea gfithesreqibH gt “hthbﬁﬂ"l? nagy @ {n Fxareple 1. TE‘D 0

wt ts 3fpsulta t°"Pfé pwere ed *0Pying testasm oW in Tables
i ngfgtrjl Znt 8 w é?eq?srf’ﬂ" & tg 'P" gﬂ’ 'Fﬁ‘?s%mqa:ggﬁngte%?ﬂ)l e

1 to obtai ﬁ"gs 83’( 'heyesaccm'" '"gs Tabl e
1 Resin, _fal oeptable Presence of IR absorption 40
acid u
t i it brder 3253¢ U8 5 %RH in Co

(acid anhy g&&:ﬁ@ﬂ:{g‘ﬂh Tﬁe& %ﬁz\s Q\Bw zélzggensﬁl%’vfeb o tnUt? rﬁgr %RH in Com-
Yes 45 B In &hprative ExamplePurider 15 °C - 10 %RH, good images were dtsinelat the initial Stad® but the
48.8 image density was gradually\'@ﬁere'iﬁn continuation of the copying til rough imageSwere obtained31. 5
Xes E 80.5 80.6 No F 41 .6 31.5
Yes 55 G 41.9 23. 3 Yes 17

25
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EP 0 427 275 Bl Synthesis Exanple 8 Resin A

46.0
mal eat

'Styrene
part(s) Monobutyl
wt . part(s) Benzoyl

per oy-¢

w .
e

pa
3.

30.0
rt (sEPD4272/BB1Yy| acryl ate
O wt.part(s) Divinylbenzene

1

ingredients, 170wt.
saponi fied 10 pol y\ﬁ;nyl

a suspension liquid.aglnfjo 4

wat er amd aerated wi®h
subj ected to 8 hour Lof
reaction, the produc}
obtain a resin H The
m)nobuti\él
mol . % ©f

nmol. % Synthesis Exgrrpl
45.0 wt.part(s) Buty® ad
wt. part(s) Divinyl begzel
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par{s d
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coh
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ode
en

al

f w
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bl was added under vigorous s
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0.4
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Re
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o

I
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Exanpl e 8.

EP 0 427 275 Bl Synthesis Exanple 14 A resin N was prepared

.in the sane manner as in Synthesi s EE04Rp278 B8 except that the resin G was

used instead of the resin A.
Exanpl e 15 Styrene

5 Jerr] [err]

EP 0 427 275 Bl Synthesis

70.0 wt.part(s) Butyl acrylate

23.0 wt.part(s) 5 Monobit
1.0 wt.part(s) D-tert-butyl
prepared by using the abdgve
in Synthesis Exanple 1 b
Styrene 0.5
Monobutyl mal eat e .0
Benzoyl peroxide .5
above mi xture liquifd othe
by susp€nsi on pol yreri zat
100 wt. part(s) 25 Magneti
wt.part(s) [err] (%unber
121 ©Ce (CQersted),'[err]
appl i cafi on of 10 K&e) 35
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Table 4
Initial stage

Fog

1wt _part(s) (negd

Image density

1.32
1.36
1.30
1.34
1.31
1.30

1.08
1.36
1.13

Binder
resin

Example 1

comp.
Example 1

o e = - G A - A - am r—-—---—-I——-—---—-—_—————-—-—--

Di vi nyl benzene
in O was

ame manner as
Is Exanple 16
wt.part(s) 15
.part(s)

usi ng the

esis Exanple 8
esi n)

60
err] 30 Hc =
under
| ene-

(s) 40 Monoazo
tive charge

As described above, there is provided a toner for developing electrostatic images using a binder resin con-
taining a specific functional group in a specific proportion, which exhibits the following advantageous effects:

(1) Toner images having a high density and free from fog can be obtained.

{2) Good toner images are provided even under low-humidity and high-humidity conditions without being
affected by environmental changes.
(3) It stably provides good images even in a high-speed copying machine and is applicable to a wide variety
of electrophotographic image-forming apparatus.



45 The above ingredients were pre-blended in a Henschel m xer and
smel t-kneaded at 130 [err] by neansEBD4%7 276B1axi s extruder. The kneaded
productwas cool ed by standi ng, coarsely crushed by a cutter mll, finely
pul v- erizeghnpiéoa pul verizer using jet airstream and classified

byawi nd-force classifier to obtain a bl ackfine powler (nmagnetic toner)
havi ng a vol une-average particle size of 11 mcrons.. To 100 w. parts of
the magnetic toneResEABwt  part of hydrophobic drylBPo¥EsRaEtSi ca (BET

200[ err$ was 50 dded, . and the mixture was sufficiegtly bjended in a
Henschel m xer. Tﬁﬁg?ﬁtl%cog'f%ﬁ r@g%gneti c toner wasgéubj ected to a copying
test of 10,000 shgglsmdVedER} wiidht et d el ectrophot ographi c copyi ng
machi ne having a copf/?ngespeed of %2 sﬁ%egta%ﬁ A4)/ mn. ("NP-8580", nade by
Canon, | oaded wt hpﬁapgl&e(@dggw silicon) photosgnsit¥ve drum for
normal Yevel opment of electrostatic i mages of positive charge). The results

under the conditiHonoazotehpemidn roonplex] - hunmdity 18 %H'are shown in
Table 3, and the 55 results under the-conditions of tenperature [err] 85 %

fRH ar ehShOW” éﬁ‘a%@gl redlentd ik GSiltiehGacin & BiandlE Al bl of HoleB by mpkins oPa fiwoS 2
- om S ghfulepy %{a@mﬁa Yholdd] o sa s Cultel Y, (i flverzed AFhmadih ©
obt ai ned. pulverizer usin: al ,-an ?ﬁy ixed-wal lrld-fﬁrcé ifisr (6@ e Wih4L NY
a vol ume- aggtAGRssitiy fdChyNiStoR PndtimaticiMl] col ABF 10WBlaft aQRRkéHied P ol Bftrbife t he
resin H W héwdehdhd tstibdepower werd sintiitanboustllaft eciely FeRRGiom I dassifMd Bfimdahs t he
same nMennebfaulti-division dlBglfRr wlilizing dEodnda effddfBIbéwleiabaifibravanbifie rebaiNivtdtsulkogyo K K)),
Pedr ophfabi ehefeby to 6itaif & Ragkively Yhatatiléindulatitbiaek fine pdwidRr friagrtiobieRl THe GartiBgisisetdisC
toners wer aibgtivh jofthd mahnétie tdndis showiin a8 dpgedrieghershmftern Exanpl e 1, wher eby
good i mages Weo et pdrtsaf the thus sbidirad magetictcrier arel 0Gavetqmart atnegdtivelyichargeableltlydrephdbiand
4. Exanpl edry piobesieilicarfind-powder (BET specific surface area = 300 m2/g) were blended in a Henscel miXsfto pre-
W . part (s) péted magnelistonediswhichitiestlicd fina piwdlerMias attached to the toner pagticlg@urfaces] Ble magnetic
20 25 tongrdn this eixture frteiis Fefqrred to as Toner No. 1. 3 "
Low nol ecul ar wei ght et hyl ene- propyl ene copol yner
3 " Of i ne powder (non-magnetic toner) having a vol ume-aver age
particle size of 11 mcrons was prepared 25 by using the above ingredients

otherwi se in the nner as in Exanple 1, and 1 t her eof was
S fi ci?ntly bl engggh\}vin?h a hydrophobi c dry-pr ocessqgf’%gég?é 200 [err] 8

w. parts of the jegRétPseen dtide the silica fine powder wwas further
bl ended with 100 wt. parts of acrylic resin-coated ferrite carrier

particles to obt aLowamdYecalu® aiFitht Wrhydewl-oper. The two-conponent type
devel opgr was subjected to a copying test of 10,000 sheets by neans of a
com 30 mer ci al | prappléndl eopdlmiemphot ogr aphi ¢ copyi ng ftachi ne

(" NP- 6650, made by Canon). Under the conditions of [err]10 %H, the

resul tant images ghév@ﬂ* exerbutylaglicyldcgm@alfe initial stage and 1.27 on
the 10, 000-th copy and no fog was observed. Further, ynder the conditions
of 32.5perr] 85 YRHChEPBAMR; GABREeX\er e obt ai ned showi nd 1.20 at the initi al
stage and 1.24 on the 10,000-th copy. 35 Exanple 8 Resin H

80 wt . part ( s)ArSgstiveineratgaablednsglatinganmpustiy forer having a particle size distribution as showg @ Table 5
Magnetic i weasprepated from the above ingredients otherwise in the same manner agi) Example 9, and similarly blended
with hydrophobic dry-process silica fine powder to obtain a toner No. 2,

45
Example 11
Resin J 100 wt.parts
50 Magnetic iron oxide 100 "
Low-molecular weight ethylene-
55 propylene copolymer 3 "

Monocazo chromium complex _ 2 "

25



1
z

[err] = 0.17 [err] Hc = 110 Qe, [err] 80 emu/g, [err] = 11 enu/Q)
,Low nol ecul ar wei ght et hyl ene- progpoér2788pol yner
4 Ni grosine 2 A black fine powder

(positivel y oh@saee\dngrgbdbR's@bting thaGtBhdr faving B Phrlicid el dibthibdtiok 84 sHaka AMRiSDE
particl e SQ{as prépares frévh the-aBovaTirgfedirits MYRerwisé AR sBifle Minnbrcds HEXaMBle 82AY R0 wt. parts

i ngredi ent theRbAWas MbrRiSd with 0{ghWe. paredTRydfapRdRYdryBiSrodest silisiia bSwdbr (BETLLF00 nidig o Ytain
part of a pemerNov®l y chargeabl e hydrophobic dry-process silica (BET 150
n2/g) was added to 100 wt. parts of the nmagnetic toner, and the m xture was
wel | bl endéxbmple 1@ Henschel m xer. The thus prepared toner was subjected to
a copying test of 10,000 sheets by neans of a commercially 21 EP 0 427
275 Bl avail abl e copyi ng machi ne ("NP-4835", made by Canon, Loaded with an
OPC pho‘tgosensitiVEeG Br¥ for normal devel opnent of. iPQCFFoB?‘EF’FC i mges of
negati v#@ charge).  Under.thge condifjons of 15 [err] - _10 %R, clear inages
free from fog vvergagﬁFg?‘ﬁe °%h%é densities of 1. §g) at the initial stage

and 1.39 on the 1 Q&igﬁé, twegﬁﬁg %hartllé{}%e—r [err] - 85 9%H, inmges free

from5 fog were obtarn Snow n e initial stage and 1.32 on

the 10, 000-th sheeproppiBaéatoySLymed Pl €s 1 - 3 Magnelyi c teners each having
a vol une-average particle size of° 11 mcrons were prepared by using the 10
resins L, O and P3-5eBjstértsbytyldulicndief adid resin H otherwise in the
same nmanner as in Exanple 1. The resultant toners were subjected to the
sane copying test shromi@macphpldx whereby the result® sho®n in Tables 3
and 4 wegre obtained. In each of Tables 3 and 4, the inage evaluation with
respect to f Qchebativéheehaigesblelitigtthg agiefSOhdr Raving apavicls stz distributith laisioWR M Table 5
accordi ng twas jiréparek Groi thsi abgye drigretieiits otherwise Inite samu Mednecsstin Exampléco,aild 10D5wt. parts

[ err] fair thereof wae blemied @ith hylirophobid\dry-plocass silica finé powlled{BETS200 mA)pbiinaltanat Mg 4] ow
densi ti es werExarodié tanen 8ol 1A ieparefl ebavé (adfREbrapara@erBxample tabers/mrepared apwil be desaribed 3.
| N conpr ahéreisbelowiwapd sybjectediarachopyirigéastby meant Of ay@irdaratye which hadibpes propsred bybeodifying d
at the i ni aicommercialiyavaiinble eleptrophateerpphicieonying machines("NfI-85007amnadp by Ganon KH., leaded with
cont i nuat i 8ma-§kphetpensitiys drumgfornermal develapment ot glgetmestalicimages efpositive polarity) s6as3gbg 5

40 45 50 5 lpaded with a pedifipd power supply Bg_aprléipgﬂ development bias voltage as briefly shown in Figure 2. The
_ gap o between the a-Si photosensitive drum 1 and the developing sleeve 22 was set at 0.3 mm, and the gap

W 30 between the developing sleeve 22 and the magnetic doctor blade 24 was set at 0.25 to form a magnetic toner
layer in a thickness of about 120 microns.

The particulars of the bias power supplies 1 - 4 used are summarized in Table 8, and the alternating electric
field waveforms given thereby are schematically shown in Figures 4 - 7, which respectively show a superpo-
sition of an AC bias voltage given by an AC supply means S, and a DC bias voltage given by 2 DC supply means

35 8.

Example 13

A copying test of 50,000 sheets was conducted by using the toner 1 and the supply 1 under the composi-
40 tlons of temperature 15 °C and humidity 10 %RH. The results are shown in Tables 7 and 8. Subsequently, a
similar copying test of 50,000 sheets was conducted under the conditions of 32.5 °C - 85 %RH.
As is clear from the results shown in these tables, the toner provided high definition images having a high
density and free from fog were obtained regardless of the environmental conditions. The charge on the sleeve
was stable and no toner-carrying member memory was observed.

‘Examples 14 - 16

Similar copying tests as in Example 13 were conducted by using combinations of the toner 2 and the supply
2 (Example 14), the toner 3 and the supply 3 (Example 15), and the toner 4 and the supply 1 (Example 16).
50  The results are also shown in Tables 7 - 10.

Comparative Example 4

Similar copying tests as in Example 13 were conducted by using the magnetic toner having a volume-aver-
55  age particle size of 11 microns prepared in Comparative Example 1 and the power supply 1 in combination.
The results are also shown in Tables 7 - 10.
Under the high temperature - high humidity conditions of 32.5 °C - 85 %RH, the image density was low
and image deterioration was observed in an increased number of copied sheets in the durability test.
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. Exanple 9, and simlarly bl ended wWeR ®42T2#®phobi c dry-process silica fine
No. 2. 45 Exanple 11 Resin J

powder to obtain a toner

100 wt.parts 50 Magnepic iron oxide 100
Low nol ecul ar wei ght [t hyl ene- |55 br opyl ene copol yyner
3 Monoazo chroni um coppl ¢x@ 2 25 EP 0 427
275 Bl A negatively char g%bl e §nsul ati ng magnetfc toner havingla particle
size distribution as showe ble 5 was prepargd fromthe aboye
i ngredi ents otherw se}injt Gé}@,s me manner as in Ekanple 9, and 1P0 wt. parts
t hereof was bl ended th part of hydrophpbic dry-procesg silica
fine powder (BET = 30D [er®],to obtain a toner Np. 3. 5 Exanple| 12 Resin M
100 wt.parts 10 I\/agne.iC|I(9n ideo < 0 « ~ 0 w© 80
Low nol%&cul ar wei ght pt hjg - 15 @ & & < plopy¥ens cq_ﬁ)olyHer
4 3-5-Di-tert-butylsalicyl acj d chrom um conpl ¢x
2 20 A negatively chalge ul ati ng magneticitoner having ajparticle
size distribution as sho?vrgl pbl e 5 was prepargd fromthe aboye
i ngr edi gnts ot herw se|injtphg saje manner as in Efanple 9, and 1p0 wt. parts
t her eof®was bl ended W t h{{i%& ophobic drv-processlsilica fine popder (BET
200 [err] obtain a toher I\g‘ 4.1 Exanpl e toner Nol 1-4 prepared Ebove (and
Conpar at.ive Exanpl e tpnefs ﬁepar ed as will be de¢scribed 25 er ei nbel ow)
were subjected to a cppyiln esf by _megns of an gppapatuys whi chjhad been
prepareg by nodifying %( c| al [y awmai Iﬂ;ibli: ellect Noplpt ogr aphi ¢ copyi ng
machi ne (" NP-8500", nh bn KK, " | sade® wiith @n & Sizphofosensitive
drum for nornal deve| &r of | el ectrostatic i myges of positive polarity)
so as to be | oaded w 8 i f{ed power supply fior applying a gevel opnent
bi as vol tage as bri ef Fowmr—T—= : the a-Si
phot osesasi tive drum 1 C g_javel opi ng sl eeve 22 was set at 0{3 mm and
the gap 30 betwmeen 6 €l Dpi ng sl eeve 22 and the magneti cldoct or
bl ade 24 was set @&t 0 t n a magmet i) tQned | ayer vin i thijckness of
about 120 micronsg The ahgr&i gars ®f the Wi g5 pquer SuiPl igs 1}- 4 used
are summarized iFTabley4q, he alternating ellectric field waveforns
éui‘en t¥ereby are schefht]i o415y shown |n Figures4 - 7, which réspectively
show a super po- sitiof Bff-er—ACHrras—vottage—givery—am—ACSsupplly neans So
and a DC bi as vol tage deq &y E DC supply neans {35 [err] Exanple 13 A
copying test of 50,000 -3He gi\hs conducted by uging the toner 1 and the
supply & under the co Si§ © © © ©o =w - © o~
=7 _B‘ ﬁ o Q Q (=] In 0‘! #‘
88
p %;3
[+ ) b -
Y N 5 -3
pE@| 8 8 3 8
» 66
45
,-ms Ll o~ (2]
~{ ~N ™M - .'!)‘
” Pl 1]
55



40

tions of tenperature [err] and humdity 10 %H The results are shown

,in Tables 7 and 8. Subsequently, EPR4¥REBIcopying test of 50,000 sheets
-85 %H.

was conducted under the conditions of [err]

results shown In these tabl eg
having a high density and fr
envi ronnent al conditions. Thd
toner-carryi ng nenber nenory
Sim | arscopying tests as in Ej
of the toner 2 and the supply
(Exanpl e 15), and the toner 4
results are al so shown I n Tak

As is clear fromthe
definition inmages

ée from flog were obtai nedjregardl ess of the
‘Bharge Jon the sl eeve wa

stabl e and no

14- 16
y using conbi nations
r 3 and the supply 3
50 The

_xanple 4 Simlar

copying tests as in Exanple ]
havi ng & vol une-aver- 55 ad
Conpar ati ve Exanple 1 and t he
are also shown in Tables 7 -
conditions of [err] 85 %RH,

wasg obsdr vEd. “45 “Exdiipl e
1 wgfe oqgucbed
g anplma 1 & helt on
g h supply 1 (Exanpl
| 'es - {10. Conparative
3 were nduct ed by usi ng

e drtic eosi 22 Q£ 1d mi q

dmeﬁ;s

18h%

Undel

P8l vy iR dﬁnblr
the *hi gh t &nper
e density was |d

t he magnetic toner
rons prepared in
ation. The results
ature - high humdity
w and i mage

deterioration was observed in
durabi Ity test. 26 EP 0 4

hum dity conditions of [err]

stage of the durability test [but
observed as the nunber ofp cofi ed

{_Simlgr copying tests ag i
magneti c toner having a | u
prepared in Conparative a
The results are al so shown i
tenperature - low humdity c
obtained atthe initial stage
was | owered and fog was obser
Conparative Exanple 6 15 Sim
conducted by using the magnet
size of 11 mcrons prepared
(duty f#ctor = 50 % in conbi

t hereof are denoted by synbol
[err]: fair, x: not acceptab
el ectrostatic images, conpris
bi nder resin conprises a viny

10. The i mage eval uation w§
menory was perfornmed by obser}

27
goo

Exh

-ay -
| e 2: nd
Tapktes
ndi tisHns
0 he—ed

P
o)

[
T1CT

B

on

®&te

Fased nunber or

1l Under the | ow t
br i mages wer e ol
Fioration in inag
sd nes easedo 5

(12 W&l e 3on8uct €

g€ partiTl e"si z4

opi ed sheets in the
enperature - | ow
tained at the initial
e quality was

Conpar ati ve Exanpl e
d by using the

of 11 m crons

t he power supply
/ - 10. 10

PPN~

\V

JIMU’IIIly I.La\)t

n té%t&oasa n

Etiv

of [err] good t gner

1 in conbination
der the | ow

i mages were
utthe i nage density

ne nunber _of copled sheets i ncreased.

anple 13 were

i g a~voRume-faver - age particle
e Exanple 13 fand the powersupply 4
Jhe results are

| so shown in Tables 7

o o 2 ZAG Yoktgge

and the binder resin has ato
total acid value (B) attribut
nmgKOH/ ggso that [(B)/(A)] x 1
has a specified acid val ue pa

&5

pe¢t to tog and toger-carrying menber
?gva1ion wi th naked elyes and the results
5 al | %err exce] | ent, o: good,
S Ik t& deyel opi ng
PS é%ln er resin and a cpl orant, wherein the
C | yirer haV|ng an acid an hydride group,
al acrafvatrue (A —of—=2—=f 100 ngKOH/ g and a
hbl e to 4cid anhydride grpup of bel ow 6
DO is 60}% or | ess. Becaupe the binder resin
tly attdi but &l e™
&
0




to acid anhydride group, the toner is provided with an adequate bal ance
. between chargeability and di schar-EPI%27@%Bi | ity, so that the toner shows a
st abl e performance under various environnmental conditions. The toner is
particul arly advant ageously constituted as a magnetic toner of fine

particle sizes suitabl—yh-u-sedg-unde;—a-p-ph—eap-en-ei—uns*mtrical
alternating bias elegtrifc figld. 35 40 45 50}55 27 EP 0 ¥27 275 Bl [err]
[ EP 0 427 275 Bl [errﬁ [drr] EP 0 4271275 Bl [err] EP 0 427 275
Bl [errs] [err] EP{ 0 424 275 Bl [err] [err] [err] EP 0] 427 275 Bl
[err] o |
el |
38 |
P~ i
N |
o 8l ag |
3 \00 n Q
slea| @ &8 § & 1 & § 3
a189 ]l 0o =~ 0 ® | < v o
15 ) Sl &®°
o 1o
o)l osag ]
=] wn §o 1
- & !
1l ]
. I
/ 20 © ‘: -
wn .
- LB 2 2 a NN 2
g fyle oo | 2ao0 3
g ags| v 1 1 = t o1 o
25 3 o
% Q o o v n M ™ (=1
™~ 4] ﬁ: 0'2 < ™M 1 ™M ~N rf: -
o g - = = = | - - e by
par ~
i 30 't% " g
A =~ Q
<
o ' o
z‘ x| T & = 9« } 0 o m ﬁ
PI18F]l o8 = & o a N o o
3 ozl T T YT T T o
- | T~ {
o — o
3 : 4
il S & A8 ¢+ 8 8 8 o
5 E P e e - - - - 5
40 I
T Lo
i o
[ g
| o 5
1 > E
(=) o - o~ I =t un o .o
45 - - - I =
] ) ~
o f e ot
! t © O
5 P &g -
! B
% 1 O %
5] 1 O/
50 i |
55

30



EP 0 427 275 Bl1 Clains Clains for the followng Contracting States: DE, G,

FR IT, \L 5

bi nder resin and a col

orant,

resin conprises a vinyl

1. Atoner for develERfA43g28BRYctrostatic i mages, conprising: a
wherei n the bi nder [

copol ymer having an acid anhydride group, and the binder resin has a total

acid value (A) of 2.-

ttri butabl e

to acid anhydride gro | o 6 ngKOH/ g so tihat [(B)/(A)] ¥4 100 is 60 %
or less. 10 2. The t ding to Caim1,) wherein the bijnder resin
has a tsotal acid valup (ANFU TS -°.70°.rrgfad—l/:g. . t;bne“i acdording to
Claim 1, wherein the pin gg gs Pha® a%total dcid?value TA df 5 - 50
ngKOH/ g. 4. The tonerjac Tglto Claim1l, whdrein the binder| resin has a
total acid value (B) httdibutabje to acid 15 anhydri de grjoup of 0.1
ngKOH g or above and 3836 %ﬁgKO—V g. 5. The taner according tjo daiml,
wher ei f?t he bi nder reki E‘é Total macid gl ud (Bx atd ridgutaljle to acid
anhydri de group of 0.% K@ g2 2@ 2 The tBne® adordilng to daim
1, wherein the val ue )/aé K 100 of the binder resinis 2} 50 % 7.
The toner according t¢ &l & |wherein the valjue [(B)/(A)] x [100 of the
binder resin is 3. 41)36(3% The toner according to Claim1, erein the
bi nder fesin has g t of &7 i vhlue (A) of 5 - {f0 ngKOH g, a tlotal acid
val ue (B) of O. 1O§gKC]-I/ o] boye and bel ow 6 KCOH g, and a vjl ue
[(B)/(A)] x 100 2 { %0 o0 &. dhegtoner grceydiqg tol Claiml,
wherein the bindeg resginlh a {otal acid val ue (A of 5 - 50 KOH g, a
toyal agid value %B) of (. 5!5 kgKOH g, and b value [(B)/(A)] x 100 of 3
- 40 % 30 10. The tdner ording to Claiml,jwherein the vihyl copol yner
has a di basic aci gr&up, a di basic acid nonoesger group and a} di basic acid
anhydride group. g£1. The |t Bher &ce®ord ngetooC ajm © wher® n the vinyl
copol ynmer conprises alstvr®ne c¢polyner having p.di- carboxyfit acid
anhydriade group, a didar ozyl' acid group and g dicarboxylic facid
nmonoest er group. B5 12. he t% I ACEHT dbNgot 0 [l aivn lp Weerei b the vinyl
copol ynmer has at Beast] a Wi ts aonabei clacidl udite a npleic acid
anhydri de unit ang a ral ggg]c monoest®er unit§y 13. The toner}according to
Claim1l, wherein ghe Jiny] copOllymer has at |eagt -a styrene unf{t, an
acryl at® ester unit, & j5.adid unit, a malefc acid anhydrig¢e unit and a
mal ei ¢ aci d nonoester juni tg @®14. The toner acfording to Caim1l, wherein
the vinyl copolynmer hgs af t] & styrege Bnitia @thRAcr@atelunit, a
mal eic acid unit a malleic gniydrt de~unft apd a nmeTei & aci ¢ nonoester
unit. 1x The toner adc@rg ﬁc Claim 1, whereidn the vinyl copol yner has
been prepared by subj ecg{ ng a -ngnoner 45 cénposi tion conpfising at
| east a styrene nonongr ®ah Unsat ur at ed di cajboxylic acid noester to
sol ution polyneri zati dr'gt p rmfa styrene copol yner, dissolving the styrene
copol ymer in a nononer go osijtion conprisingfat | east a styfene nononer
to formga pol ynerizabl egcb si tfi h, @ndO9sui ectli ng®t h® pd yneli zabl e
conposition to suspens} on ri zation. 50 16. The toner g4ccording to
Claim 1, wherein the nprises a magnetfic material. 1§. The toner
according to Claim16,|] wh tlhhe magnetic matgrial has a nuni}er-average
particle size of 0.1 - and a coercivg force (Hc) of {20 - 150
oersted# a saturation jmg i zatj o (®.) %f &0 4 209 e®u/ P and {a remanence
(err) of 2 - 20 enu/g und i cation of 10 kil o-oersted. 55 18. The
toner according to C Fer - tne nagnetiic natert al nas ja
nunber - aver age parti cl .1 - 0.5 mcrorq. 19. The toner| according
to Claim 16, which co gfet & tone® hdvi nd" a Wol ¥ne- gver age
particl & 34 .% ;§
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size of 4 -

10 m crons.

20. The toner according to Caim 19, wherein the

.magnetic toner has a vol une-aver agBP p42n376B¢ si ze of 4 - 9 microns. 5 21.
The toner according to Claim19, wherein the nagnetic toner contains 20 -
200 wt. parts of the jmagpetic rialper 100 w._partsofthe resin. 22.
The toner according tjo G 19, wherein the nmagnetl c toner [contains 40 -
150 wt. parts of the magH%ic material per 1 wt. parts of fhe resin. 23.
The toner according tjo & m L9, wherein the jnagnetic toner jconprises 12 %
by nunber or nore of |magf get|c toner particlles having a parficle size of 5
mcrons or smaller, 33 ¢ b%anmber or | ess ofl magnetic toner| particles
having a particle siZze of - g- 12.7 mcrons, and 2 % by volung or |ess of
magneti c toner partid es Havi g a particle size of 16 nicronk or | arger. 15
24. The toner accordijng { B,@ him 19, wherein Y he magnetic toper contains 12
- 60 %My nunber of @Et&& oper parigles pf 3z mgrogs or|snaller, and
satisfies the condltlom )fgm / ¥ -0, 0Kk wherer'n Ni s&=a nufn ber of 12 -
60 denoting the cant nt. {ngtefn® of %Dy Runbier @ tHe Ponerfparticles of 5
m crons or small & & Bufber denati ng thb content in tefns of % by
vol ume of the ton.e,r c¥gs|of 5 microns orfsmaller, 20 and k Is a
nunber of 4.5 - 6%5. gg mge form ng metpod, corrpri sing|] disposing a
| at ent i mage- beargng m; & ¢r holding an electrostatic i mape thereon and
a toner- carryingene {68 wc rrying a magnetyc tonerwith a prescribed gap
ata devel opi ng st&ti e ghetic 25 [ oner conprising a binder
nesin agd magneti® po -and{having a vol unmefaverage particje gize of 4 -
10 m crons, wheregn the lin%g FESian GenNpi-i seb a i nyl p.opol / havi ng an
aci d anhydri de gr gup, an{l 82 [bisndet r.ésus has }iot.él acid Valae (A of 2
- 100 ngKOH g andga tptal d& ¢ Yal Ge ('B) Wtr bufrable td aci fi dhhydride
group of bel ow 6 BgKCp—Vg 0T 3 = X 100 is 60 %Q es‘% conveyi ng
the magietic toner .inf a layer |carri duqn Lhe jongg-carry ng fber and
regulated in a 30» t kng¢s® t M nm@r ®hanit h& prescey bed g to the
devel opi ng stationj ahd agpl yiing amr alteryat i hg st as—vott age|c %’prl sing a
DC bi as vol tage afgl ah u sy gtrical AC b| as {/oltage in supefp Gition
bet ween t he t oner & ar Fy+fe—refper—and—the Fage—hea 1g nber at
t\aé dev®l oping statioh t¢ pro |de an alternat‘ng bias electricsield
conprising a devel opnerd 4si de|vol tage com ponent and a revelseswdevel opnent
si de vol tage conponen ,%‘fh.e‘al vey ogmem- side {/ol tragencomponent 55
havi ng a magni tude eqld} (tRP Par@r ®h 3 that & tde geverge g
devel opgent - si de vol t pge c@@nent and' ur agl on srral l er than @hat of the
reverse-devel opnent s % . POREF he—ag gt i@ toneron
the toner-carrying mepfiefig t aa,sfeire.d ta, thk Ia&en&, |5mge beagfii ng
menbert o devel op the aléc-gtrcsf’at |'Z: i Fag® t héredn a‘P t e devyel Bpi ng
station. 40 26. TheH fe@e flofmi g net hdd agcording t& O aifm25, wherein
the al ternating bias Jolt}age as a frequency & 1.0 - 5.0 KHi. ®#7. The
i mage formng nmethod ACcCoOrading to O ai m 25, erern the altefnagi ng bias
voltage has a duty fagtor of 30 - 40 % 28. Theomage formng @t hod
according to C aim25] wherei g the gl ternaji n§ Was wl tage has..a peak-to-
peak value of 1.0 - 2|0 KV. 29. Jhe<i na‘ge*l‘or{n? oethod accgrdEng to Claim
25, whefein said altefnating Ri vol tage hasta ¥ +equency of |1.@ - 5.0 KHz,
a peak-to-peak voltage of 1.0 a% 0 KV and a dutg‘ actor of 10« 40 % and
t he magnetic » h

= 1 S &

50
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50 toner contains 12 - 60 % by nunber of toner particles of 5 mcrons
or smaller. 30. The inmage form ng Ert4esd7zaBTOrding to C aim 25, wherein the
| at ent i mage- beari ng nmenber conprises a photosensitive |ayer of a-Si. 55
31. The image form ng nethod according to C aim 25, wherein said magnetic
toner conprises a toner_accord- ing to—any St —2—to124. 32. An

J
| mage form ng apparatlus, }conprilsing: a | atent itmage-beari ng ngnberfor

anao.of

vTTre T

hol ding an el ectrostatic}iin EP 0 427 27% Bl age thereon, a
toner-carrying nmenberj fo i @ a< afer Rf 4 maynetk c ‘Bonerl thereon, a
toner vessel for hol df ng tig grfet i ¥ t Sher™t o lbe SupMti el tolthe
toner-carrying nenber| a @ | ayer-regul ati ng nember for redul ating the

magneti c toner | ayer
means for applying an
and an ransymetri cal

he toner-carrying nenjer, and a bi as |application
d%i g bias voltageiconprising a D bias voltage
% tage o ~ in

super p‘_osiéi on {bet ween the

Pn1

1
Ail

toner-carryi ng nmenber Plptent g rr@e-geari ngenernber® whgrein the
| at ent i mage- beari ng é dl the toner-carr i ng menber are jdi sposed with
a prescribed gap t herp® af a devel oping qtation; the torer
| ayer-regul ati ng @reanp & egli spoped to regul ate ft he nagnetic tgner |ayer on
the tor8r-car- ryfng f'n p thickness thirner than the priescribed gap:
10 the%’&agnatg ger conprises a binder resin and ragnetic
powder and has a wol UT%E[V gel p@r - eti cée gi zg of e4 - .10 m crjons, the
bi nder resin comwisep Y | popol ynmer havi ng an hci @ aﬂhydri de group,
and the,bi nder resin has ag%ta acid value (A} of 2 - 100 ngHOH/ g and a
total acid value®B) attiyi abje to acid anhydride group of bel ow 6
ngKOH g so that [(B)/{A]l x 100{is 60 %or lesy, and the bias fapplication
means i s di sposeﬁ%o broyi Fe an| algt ergnatgngebi gs elgctgi c4 i elld conprising
a 15 devel o nt {si d™vol it hge conponent a el opnent si de
vol t agessconponent, the¢ de nment - si de vol t @ge conponent having a
magni t ude equal t® or %1 that of the relverse devel opmgnt- side
vol t age conponent®and igbh spai eret hgn that @f Mhew
rever se-devel op t si %é tom® pdhent, st h&?t h® nMynet) ct oneron
t het oner-carryi ng:-qmemB rapsferred to the § atent i mage- bejri ng nenber
t\a-deve¥op the el ectrq Lmpge thereon at tfe devel oping sfation. 33.
The i mage form ng app gording to CaimB2, wherein thef bias
application neans appli g‘ teer nﬁtigg gi as volgh.agg hﬁ/i ng{ a frequency
of 1.0 - 5.0 KHz. 34. gk fgrm's-’ng appet atys a€coedi mg t o] G ai m 32,
wher ei Nt he bias appli #eans provides an gl - 25 terpating bias
vol tage™having a duty of {10 - 40 % 35. [fThe inmage form hg appar at us
according to Caim 32, i, §he alternating pias voltage hap a peak-to-
peak value of 1.0 - 2. 6. | The i mage form hg apparatus acfording to
Claim 32, wherein sai( atilng bi as voltageyhas a frequen-|30 cy
of 1.0-,5.0 KHz, a pegd akyolg age o 1.€0-2j 0 Ké&and admt yfpctorof 10-40
% and the nmagnetic t(d taifns 12 - 60 % by} nunber of tonef particles
of 5 mcrons or small g The i mage form ng ppparatus accorfling to Caim
32, wherein the | atent beﬁlri ng nmenber conprises a photosgnsitive
| ayer of a-Si. 35 38. i mage |f orm ng apparat hs accordi ng to|Cd ai m 32,
wher ei n#sai d magneti c comjrigesga gongy ak- cgrdighg 4o ahy one of
Clainms 2 to 24. d aing ®t he flol | owi ng Contrafting State: ES}40

50 g‘ .E‘
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1 Use of a toner for devel oping el ectrostatic inmages,
.conprising: a binder resin and a c&pour2aarsBaher ei n the”ﬂmﬂmm !l”“"’d
conpri ses avinyl copol yner having an acid anhydri de groupc an sader
resin has gafd al acid value (A) of 2 - 100 ngKOH/ g and a total acid val ue
(B) attributable to acid anhydride group of below 6 ngKOHI g so that

[(B)/ (A)] SiakRProk snbRudiviy cotiioting Btales e, ot erpmoQe ding to_Claim 1,

wherein the binder resin has a total acid val ue (A) of 5 - 70 ngKOH g. 3.
The uses ace.or Aot for @evélbgxigiledtrostaticimeges, coprisig:adRter FedRiand d\@Rrant, Wwisréh théSihddr

val ue (A) of resin cdriprisey Kl gopolyiier hdving Ena@cid athydride groal, agl thebidderbsin Has a\tdte bed N

t he bi nder r eslur A)ab2 a100 oigiDH/gendh total agid vald (Bpattributiahle t btidarthgdrige groupa below 6
hydri de gr oupmgifOHZ sb tivat KBIA)ix 190 is893varleswd bel ow 6 ngKOH/ g. 5. The use
accordi ng #o _Saai m1l, wherein nder resin has a total acid_val ue
attribuPab mgefmx%m§'a'mhgheg%snbb-mervsishasaéo@aﬂﬁ KaHe/dy of §570 K°W9e use
according o0 nm% foarl esin
is 2 - 50 %% ﬁe%nﬁ?ea%ﬁose acglgirmdf ngr%{'gih géegn%i{'g%et?%'laégt%l%(ya H[E%; }-I fJ)] X
100 of t he4.bi THéadner &Bdrding t6 Clhim 1,4hel¥in thtthinder ridth Khs42otal 4did vditle (B) attfibabléx6 acid
according to ﬁﬂi’lmg'koup\bﬂmm'gKOHlﬁlG'abtindm‘beroﬁSBinigKbH& a total acid value (A

of 5 - %0 ngKOH/ g, a tot al aci d val ue (B) of 0.1 nmgKOH/ g or above and bel ow
6 kgKOH g, 5an'H‘eé°"9%ﬂ B} wherein e bijderresin g adotal agjd Val‘l?@l?é’é""ﬁ@!?d? a%thg
to Claimi1, vinEydifdegreynor ¢ 1l F‘Q%Qn has a total acid value (A) of 5 - 50

nmgKOH g, agt (B)/(A)]
MOO oh 36- 0%4{% Wgﬂf%"a{@neaﬂ'se g@%%’? ?Haéueﬁ(gﬁéigw%evﬁggég n %a%];% \7J|; nyl
copol ymer nasThs teheliEdrdings CHlin(, Whidein fhe CHILAABIA)]XADTof B bMBer résinds 3 Jfodkp and a
di basic acid anhydri de group. 10 11. The use according to Caim1l, wherein
the vinyl 8&opbie aceaudingrtd Slaim tawhsrein the bindeniesin hasatoth] acid vaipe4A)WF 5 - WandkOkiigl 4 c
aci d an hydr i gl agidyeiye, (Brof 8t aK@hifa g abeve and kelayGomg OHigcand a dahescl BNy 1P of ¢ FY
nmonoestar groWp. 12. The use accordl ng to CI al m 1, vvherel n the vinyl

copol yner pas east a S
anhydri de Enl %m ﬁé gﬁ% %dgaf' aue a?%a:lg @%@oﬁgﬁ}ér%g
to Caiml, erern th dast® astyrene unit, an
acryl at e eqd, ethelshet acoau.@ioe:mm QCWHirdiH'thi v.nﬁcdmb.ﬁarmaas tiflash Hald Grduple d.uab.& agand a
et ei c ¥cid nﬁmea&gfoumtad.bwcaﬂmhydﬁdagaﬁsor ing to Caiml1l, wherein the
vinyl copol yner has at |least a styrene unit, a nethacrylate 20 unit, a
mal ei ¢ aci #l- uFhettoneracepedingjteClaim 1dwlmmiutm\i'iwecommer eamprises pstiyrenecopaiymer haying a dit er
unit. 15. Th eﬁﬂtngﬁ%‘@(ﬂ"mdﬁ@ WP@ digambpylic agid@raup andiaglicappyyljq acld Gpmeyfﬁmfoqnas

been prgpaged by, subi e SeHnioy yﬁ&% o1 el R bR A st uh o

ﬁ’d‘ g i 1
styrene rTD n%atunﬂl‘ amalecqcl Irrqgﬂ |'g“§0| ving the styrene

"'?' &l
pol yneri zat i on feistanmy yr ene co

copol ymer i) fheBReEBIdifgA5TIaifA, wherein tRéiryf doBdiyntePRER bl i6dst btyidne uiBar ackyladd sslef NE
MONONETr 10 f ) dmdék LIELIR, & Malefe 6@ BMPEdb itaind @ Malels B RAGHobsR uli1©
pol ymerjezabl e conposition to suspension polynerization. 16. The use

accordi ng 14 Tednm accorging:te Blaim 1, wherejo the viayi corolympntiasatdpast arshane tnica mathearylale .
30 17. The u4d. mwvidwgm@@ae!caplﬁﬁmdﬂdm@tﬂeﬂﬁmelﬁ'eawhrgmeqtee uifat eri al has a

nurrber-ave e %L':[IC &al reEL ymelgﬁ een ﬁ?eo I‘CI e fgr ce

of 20 - Im%fjndg 0! |ca and
a reman@nce[e pol 0K %-r?e

The use accor ,Eéra qorgg?a ér% lﬁdf

nunber - averagﬁolyg,glrgablg pgé,goﬂt ustén npo izBtoh ! ) 19. e use cco |ng

ectln
to Caim16, which conprises a nmagneti C toner having a vol une-average
part i cl 5ea S11& EThe toner according to Claim 1, wherein the colorant comprises a magnetic material.

17. The toner according to Claim 16, wherein the magnetic material has a number-average particle size of
0.1 - 2 microns, and a coercive force (Hc) of 20 - 150 oersted, a saturation magnetization (s,) of 50 - 200
emu/g and a remanence (o;) of 2 - 20 emu/g under application of 10 kilo-cersted.

55  48. The toner according to Claim 17, wherein the magnetic material has a number-average particle size of
0.1 - 0.5 micron.

19. The toner according to Claim 16, which comprises a magnetic toner having a volume-average particle
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of 4 - 10 mcrons. 20. The use according to d ai m 19 wher net I C
-toner has a volune-average particl EP9i42E276814 - w“ﬁvlmlc‘ggnrﬁ The
use according to Caim19, wherein the magnetic tone 00 wt.
parts of the gREASLicmiteiseri al per 100 wt. parts of the resin. 45 22. The
use according to Caim19, wherein the magnetic toner contains 40 - 150 w.

parts of tR® Tiedonet accordingteClaim 19peherein(iie nregnetio fonerdasd volume-araragepartid@size - Us e
accordi ng to @cwhm 19, wherein the nagnetic toner conpri ses 12 %by nunber

or rmresof - net| oner artlcl es. havi icle size of
or smaller?2 ftﬁge“é'?’e(f'fth Hﬁgf”ﬂ?e 5’6"“""3 20- ?%’fﬁfr"a'ﬁsa?ffﬁ"’&ag'?t'c
havi ng a partﬁ“ﬁtfa Pags of thpgesh. crons, and 2 % by volune or |ess of

magnetic t Qﬂefhenaﬁacsdr&rfg DB, iieRthe rdgRotBich8r Oltairsd0TH ST WR PG e HaGhilic
24. The use aggerafipen Soolvi, pgtaéfmel&‘ wherein the magnetic toner contains 12 -

60 %by"’nunber of magnetic toner partlcl es of 5 mcrons or smaller, and
sati sfies @heThedondr dctandingdé Clln\19, whelin@hbxhaignetinioaar eompridesi12 %dy mmherdnmpre@fmabz -
60 denoti ng t hetic tooertpenticles having=a pasticisfsizootfimicramsins pmaipr, 3326 by oumber qu less ¢feiagastiof 5
m crons or snienergarticigschaving a payticlesize off mi2drmigtensoand 26 byvolume ot legstof magnetia tener of
% by vo] urre oPaWQ?éh!VG\sérPa'ﬁd?W%f&mm"@'ngf ons or smaller, and k is a

nunber Of e dccordin g%tto o
f"hZPgi'n“gnd abl;E rtid g;%%m QPan é%i? tisf Fm?iﬁg‘ri:ﬁ' %ﬁﬁ:&f?mﬁ%mgﬂt ge

ting I go
prescribed gaOIs%tnﬁmgg?Mgin 'trrégao rfein tefs of vmw the tondr Q!ﬂ&les%?é‘iﬂﬂoﬁé & fmder,
binder #esin aak dedipbiofa.popEler and having a volunme-average particle size

of 4 - 10 microns, wherein the binder resin conprises a vinyl copolyner
havi ng an asi dnmabgﬂdmﬁirﬂmegwmwmprhingi 5 the binder resin has a total
aci d val ue (A) of disposingleJ@entipagi-benrivgroenber fort haldingan electredtatie infaB thareen and a tambrt e
to acid anhydeamtiag gemhepforsarmyind ameoietintghtDMtion pescribedgap pia@pyejoping station; 0@ magne§® %o
or | ess# conviegersemaripiog arbindectepic andymagnetic Rowder anddiavingza volume-avamge Rarticle size of 4 -

t oner - car r yi nif migResewhessizthe Epeln gomnnses avificRpRlygsT hamingengeidianhydrideigeoup, and
prescri bed ga ® plgder FﬂS‘“dPEﬁ/%PE cldyalue &N 2100 MOl andia '&ﬁ" YaledBrastribytabledo o5
vol t age corrpr Vd&"ﬂ:ﬂ@%%%@l E’géﬂﬂ'a%[@ 6P foo5kesSAC hi as 10

d a

°O:

I ' f?ﬂ&e"‘ﬁ?\'d" ’ﬁ%‘"ﬂ@t 'é‘h
v\(:ﬁtgggg :’:III:]I ﬁ;&%se '“'é°f 'qu Y@?‘gg@g ? an 9 J‘% an al t@'ﬂ t

bi as el ectric fiefd t°' At

rever se- devel S f’%"@ e s cmci"f?' ; "“’ ﬁi it
conmponent hav nt% '% r S€
devel opgent - Shilag KA 3@9&&9&?&%@&:@4&&8 be. r@useabva Edidoly bnehiand he
Fover Soxdovel gy & Megiifs Ml ch it (it or i rered v ien i sl Clfonaitant

toneron the t&H&Bnﬁ%ﬁ&hﬂ@nﬁﬁﬁh@éﬂsh&ns’%@mﬁﬁrafeﬂﬂmig@-bhé}ﬂg méhisdiib develop the elec-

| mage- bear i ngtrbeHHb Riah@thereotfdt P dévBpiRY didtion.t rost atic i mage thereon at the
devel opi ng station. 26. The inmage form ng method according to C ai m 25,

wher ei n4t h@6.alThedmagetformigg methed acoirdisge Clains25awiferainthesitesnating bigs vpltagedhaga fequencp(
27. The i mageofi-Bioigiznet hod according to Caim 25, wherein the alternating

aceor i g o Ereimgie g maPffr=Fing 2 pois .y oy i i op Paya By ioeRY

peak val ue of i 0 -72.0 KV. 29. The inmage form ng nethod accord| ng to Caim
25, whefeei ns.S fheimagd Brinig intethad moafamml ik 25, Whére trief aREHHANG Miadoltdge Bas a Peakl t0<HZ
a peak-to- peajeakodiiexde.0020kv0 - 2.0 KV and a duty factor of 10 - 40 % and

t he magnetic
29. The image forming method according to Claim 25, wherein said alternating bias voltage has a frequency

of 1.0 - 5.0 KHz, a peak-to-peak voltage of 1.0 - 2.0 KV and a duty factor of 10 - 40 %, and the magnetic

%0 toner contains 12 - 60 % by number of toner particles of 5 microns or smaller.

30. The image forming method according to Claim 25, wherein the latent image-bearing member comprises
a photosensitive layer of a-Si.

55 31. Theimage forming method according to Claim 25, wherein said magnetic toner comprises a toner accord-
ing to any one of Claims 2 to 24.

32. Anlimage forming apparatus, comprising: a latent image-bearing member for holding an electrostatic im-



toner contains 12 - 60 % by nunber of toner particlels'mmlul L,mlj“w
~smaller. 30 30. The image form ngEmeumarsadcordi ng 1, s ein

the | atent inmge-bearing nmenber conprises a photosensitive |ayer of a-Si.

31. The | mageads@efton @ tohBt QR ngihénbeitordarriing aGdyar ofh ﬁﬁgnem&{eﬂhé}eoﬁaé Ener 3 0R ol C
toner conpri Skswing tﬁe‘?ﬁ@ﬁetl@ﬁﬁé?[djsa shippibdtdthétder-24Hing einber iaBherlayefregfatingdentber AN
i mage for m noroAreguRdtiAg tHE magneiiibrelaytd on fe toRérarryirig G berdaha albRE apPREBRSH rhédhs for

hol di ng an el gplyih@ad stbrinating blas vd@e bohxiSIRy b DEbIdsYBIRGe 41dlah MsHaméRIERT bidsQbitage
carryi ng a | aijeiipefpbsition bEtgeehitheCtorief teirying Merised Bnd the 1htem Giage-béeFifg mémbler, Whdrélh Ng

t he magneti c t onethe la@ntlirsagehpgping memiieparidities threredrryibg memiben gre disprsed witha preacrided

| ayer - r egul at gangherabativeen ot adeveleging stetiomg t he magnetic toner |ayer on the
toner - carryi ng nethéterer layarepgulating means igsispesad fogegulnte thesafinstic tagr layer on tapioheycarg an
alternating b'imsmw&'géhld@?ﬁﬁﬁhmm nghe(prespribadgapp| t age and an unsymmetri cal
AC bi asvol tage i he@wetfcwswmhe Wﬁ'&%@mﬁwﬂ\ﬁm&ﬁ?%hﬂifﬁ?@me@ﬁda’t he

| atent i mage l%g miseops. thejhindex regin comprisesainyl conolymer fRbYside aroliRe
t he toner- car?‘Vlﬂ?? r{;ﬁ‘@rhai’;\ @tabﬁcg’gq%% )%zt' Ho ?b@ff'?‘fﬁf *‘ﬁ@?%‘ﬁ@'ﬂ%%n
at a devel Opltﬁ ‘g ‘f gh ﬁﬂ sed to
regul ate the pm a"c? ?’ at'ﬂ% ias ele

ev o] lts pBl’% 8 IS‘BTP Vi e $ ﬂﬂﬂa? In
o i o SR ﬁ %@&m;w@m s -
of 4 - 10 m cioy oert oh oo Bty Al x.@?ﬁ. bsuan n

aci d anhydri dﬁeﬁe?idﬂeveﬁ,ﬂ%eteﬂaro%u fbge thetdon al S develdiig@tatichC! d Vval ue
100 ngKOH g and a total acid value (B) attributable to acid anhydrlde

group of b@s.oVheGmagyifidining apperatul a¢cofdn@)o/ Qlalith 32,/ whéreid thediab Bpplication heassappliusan BIO
t he bi as applteuutngcbnsmltay@avmafmp@sw1ioe5pﬂ<ﬂm de an alternating bias
electric flel d cog% n a devel o%nt si de vol t age comonent and a

rever se- dedd| 8‘?*("3 %ﬁ?z w?ﬂ‘i%"‘ﬂ%%ﬁ”@ﬂ 9B means prydesan el g e
conmpone#nt havi® f‘%?"ger than that of the reverse

devel opmenig, ﬂeci.ﬁaﬁ\é%rﬁqggspmmmg BRhifashehlid RO iefHRio Blas LARD HhdPfeakll- L NE
reverse-devel Syt age com ponent e magnetic toner on
the toner-carrying nenber is transferred to the | at ent 1 nmage-bearing 55
nenmber t 0 devTietpagelftemied appératosdcadrding tb Olnies2] whereinaaid alterriating biae volthgehbsefrequen-
station® 33. doel.0 1ERjtHZ aneak-geskyplgeadfd 9 - 2.0 K\ andianigty factoif $) -40 F2and Heeagietic t he
bi as appl i cattomtmmzapﬂp%bxemmmaﬁtonermmmoi fygictoney smalet age having a
frequency of 1. 0 - g{gi form ,g%g_%g%arat us according
to daim 33" PB?;%E§ B‘E‘I‘"fgc',’%\?'?' r‘?z MB Bthg jals gt ngnemieEPRTSH g
bi as voltage BY ‘ﬁﬂ‘s'gve BE'PRt or of 10 - 40 % 35. The inmmge forning

appar at us ssCﬂre%suszrmm% hmuézwoi%m/e&w}n §3) Gnédbil @Jd}ﬁgghaﬂmhmanaf@éstaaﬁ&ﬁrms a
peak-to- peak @on laims2 he 1 mage form ng apparat us
according to Claim32, wherein said alternating bias voltage has a frequen-
cy of 1.0 cidm@fdfitRe folowmg/Conftadtigietabt ®@ge of 1.0 - 2.0 KV and a duty
factor @f 10 - 40 % and the magnetic toner contains 12 - 60 % by nunber of
t oner part Uc| Bse obh tonerforeisvaidpingélectroddtic @iages] Said Brier cohtipeisihgTa biedel @sifaMia colorant,
appar at us accwhetidimtte binslesbsin comprdes avingircepolymethavihgenecid anhydndesgrdap sand the bindermesin
conpri ses a phastadetelresid valvee(A) ef 2e r10@ingKOHR) and 3G otal Bhid valyee(Gratfributetiatg acih ariwdiide s
according to @mm@wsmww@«m@ﬁw%@m- conpri ses a toner ac-
cordi ng* o a”@ﬁ@?ﬁ&g&%{c@% ?E,‘S::ere@e biagr Pat éPJJa%L\Se RR&E LR RSRAE e

fur fol gen de
: 8. The use according to Claim 1, wherein the binder resin has a total acid value (A) of 5 - 50 mgKOH/g.

4. The use according to Claim 1, wherein the binder resin has a total acid value (B} attributable to acid an-

“ hydride group of 0.1 mgiKOH/g or above and below 6 mgKOH/g.

5. The use according to Claim 1, wherein the binder resin has a total acid value (B) attributable to acid an-
hydride group of 0.5 - 5.5 mgKOH/g.

85 6. The use according to Claim 1, wherein the value [(B)/(A)] x 100 of the binder resin is 2 - 50 %.

7. The use according to Claim 1, wherein the value [(B)/(A)] x 100 of the binder resin is 3 - 40 %.
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20 1. Tonerzum Entwi ckel n von el ei trostatischen Bmummmmﬂjﬁlﬂm ein
.Bindem ttel harz und ein Farbem tt eEpovugd2ysBdas Bi 5

Vi nyl - Copol yner mt einer Saureanhydridgruppe unf aft Und" das Bi nde-

m tt el har zg el fighisdE3sHEh B Hafid i, Alerbitine biBertesin Hhd 8 1ol &idVakle k) Or £ 205RKBA, a

Saur eanhydr i CgiaiHeidGaldd B} ot 04 gk OH/g ofdbNeRhd E@ﬁlﬁ,%&@%&%/ﬁﬂg&%o #90sp
unter 6 ngKOHgg aufwel st, so daI\/P[(B)I(A)J x 100 gleich 60 % oder weni ger

ist. 2. Toner gemal Anspruch 1, wobei des Bindemttel harz ei nen

Gesant egur 8gr B ugerdccarding 1 Clainy ) wihgrsi@kbedinderfresin tes a toBaciddalud (i) ef 5 (F8mgBOH/g, a

Anspruch 1, welskhcidyalue (B) of @81 5:5&keHQtHig, ands valup [(BUARNTWORII Pr%d (A) von 5 - 50

ngKOHI g aufweist. 4. Toner . A Anspruch bej. das._Bi ndem.ttel harz

e nen der %ﬁ@aﬁwwg@%g@ﬁ%@%&mﬁ%ﬁm? U AheR oD, 1

mgkKOH g oder JHPPIHA U™ I g aufweist. 35 5. Toner gemAM

Anspruch 149, "Riagke sE3vdiRY 0 Efaith 1, WRbrbiR ke vﬁynrée&g%.rcoi@;s@@a & copbilréPIRing a di-
cfd.group andadicam

zuzuschr ei benggiax/iie s dnfiHdeidup didaiboryid #3id HehouSteSdroupS -
Toner gemAB Anspruch 1,§§Dbﬁgder Vert [(B)/(A)] x 100 (Ijes !

Bi ndem t t efihaTheaise Rcordigglo Glaipet, whegein th@vinyf copdlymes hasgblesst a styrenerunit la mbleic\acith aiit, der
Vert [ (B)/ (A amgleig gdid anbyiridsi unt and & roalgid-agid mogoegterunit) % betragt. 8. Toner gem M
Ansprucﬁ 1 ' | harz el.n Cesa

; bei das Bindemit rL‘(si re%r d (A). von - 70
KOH . "?1“%59 ceoniog. %Ea"g erel e winy 5y part S afrond it SRR PR
Ko g sowi & 1*}%??6“["‘? H %'Ega%%‘dmi@;?@' R B e e o0
gemAB AnSph4iCthelise ¥i2biBihg ftaidh eHRRsint theli Itheld hdsut RSt 8 IstifeRE)iftCa Mbthacyyidte O-

3Q ngKQF g,  Sin, {RdedEckiE AdHaRi atiBhnhy@ide tnitand a Maldic BEdhSHoEste? M. € €i N rt
[(B)/(A)] x 100 von 3 - 40 % aufwei st. 10. TonergenragAnspruch 1, wobei das

Vi nyl - Copol§nEheabeascatiifigpte Claht wBsrein thg vioyd papplyraerhes teerpreriased hesujacting §monomer

r e- Monoest er geomppaition oningising g lead! iaistyrone mbnemerand am wisgitrated dicarpaxidic acid merosster ta 1,

Toner gemmi Asplien polymarization kadorm@ styrens cepelyniss dissojving the sisraneiopaivier ita menomerqom-

unf art , 2swel cheasitien geeprising afleastashyrensmonqmer Injorniagymasiaable camppsition, and subjecting the

Di car boxyl si upanetasple campppitionde sygpepsionpolymzrtionyr e- Monoest er gr uppe auf wei st .

55 12. Topgr r i | - A | ndest ens si ne
He : Tt%@%a@@ﬁ@ Yfalin £ whiBR ﬁ\ﬁ &qﬁﬁm gnﬁr%!sﬁ%l 2 Aot Rbtedt

St yrol ei nher nsiure- el n nsI ureanhydri dei nhei t

und sine May,eTrHaamse/dcesrRns Slaf 8] WHaRin thexhdgnBtic fateriat Has a nulrber-avefiedé partidle S&b of 0.1
N~/ ¢ |¥ 11112 iictond, ahd 4 éoerbide forcd (1d) oGRITBIE0 A¥rsisY; & Sdlurdtion WaGHRLizatl6HS(c,) of 50 - 200

Vi nyl - Copol ynaiudiand desianérite (5,02 <J0\emak @hdehdplicationion o iA6-baréted. est er - ei nhei t,
Bi ne Mal ei nsaur eei nheit, ei ne Ml ei nsaur eanhydri dei nheit und sine

Mal ei nsi ur 8koTease eceqrting te Claim;{T5 whereiy the magneticmaterfa) hesra nymbrraverags partidesize of Wb bel
das Vi nyl - Copt-§MiEon-ni ndesst ens Bine Styrol ei nheit, eine Methacryl at-

ei nheit, Bipe_ Ml sl nsaur.eei nheit.. . Bin | ei nsl urean rj.dei nheit | ne
Nl ei nsi ur éﬂogqagiﬁgﬁtﬁfﬂéﬁf'mgﬁf%ﬁhg?'vv%i%% oRalRas BhE RS A A Sud el ol 07
Vi nyl - Copol yner hergestellt wurde durch des Unterziehen el ner M- 10

NONET ZUs amas:NHiiués! Sddordiflg © Ofbink 6 Wh&als the imagristiy/ tofbr A H0RIMe-aVEFage baHfdle size of 4 - 9
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St yr ol - Cop@1-yTheruse pagordingyie Claiy i N the magneticionar pritaing 2@- 200 Ml @artsf the @agnetic

St yr ol monomer Mefereheer 100 Peitsef thedesimer i sl er bare Zusammenset zung zu bi | den,

und des “Un EEI‘ %ﬂe%@?@w%ﬂg B@IaYm. Iwﬁér&rq Rg angneéyﬁﬁa%mains 40 - 150 wt. parts of the magnetic

material per 100 wt. parts of the resin.

- 23, The use according to Claim 19, wherein the magnetic toner comprises 12 % by number or more of mag-
netic toner particles having a particle size of 5 microns or smaller, 33 % by number or less of magnetic
toner particles having a particle size of 8 - 12.7 microns, and 2 % by volume or less of magnetic toner
particles having a particle size of 16 microns or larger.

24. The use according to Claim 19, wherein the magnetic toner contains 12 - 60 % by number of magnetic
toner particles of 5 microns or smaller, and satisfies the condition of N/V = -0.04N+k, wherein N is 2 num-
ber of 12 - 60 denoting the contentin terms of % by number of the toner particles of 5 microns or smaller,

55 V is a number denoting the content in terms of % by volume of the toner particles of & microns or smaller,
and k is a number of 4.5 - 6.5,

25. An image forming method, comprising:
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: and the binder resin has a total acid value (A) of 2 - 100 mgKOH/g and a total acid value (B) attrlbutable
. to acid anhydride group of below 6 mgKOH/g so that [(B)/(A)] x 100 is 60 % or less; and
80 the bias application means is disposed to provide an alternating bias electric field comprising a
development-side voltage component and a reverse-development side voltage component, the develop-
ment-side voltage component having a magnitude equal to or larger than that of the reverse development-
side voltage component and a duration smaller than that of the reverse-development side voltage com-
ponent, so thatthe magnetic toner on the toner-carrying member is transferred to the latent image-bearing
56 member to develop the electrostatic image thereon at the developing station.

33. The image forming apparatus according to Claim 32, wherein the bias application means applies an al-
ternating bias voltage having a frequency of 1.0 - 5.0 KHz.
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25. Bildgebungsverfahren, umfassend:
das Anordnen eines latentbildtragenden Teils zum Halten eines elektrostatischen Bildes darauf
und eines tonertragenden Teils zum Tragen eines magnetischen Toners mit einem vorgeschriebenen Zwi-
schenraum bei einer Entwicldungsstation; wobei der magnetische Toner ein Bindemittelharz und ein ma-

50 gnetisches Pulver umfaft und eine volumengemittelte Teilchengrée von 4 - 10 um aufweist, wobei das
Bindemittelharz ein Vinyl-Copolymer mit einer Séiureanhydridgruppe umfagt, und das Bindemittelharz ei-
nen Gesamtséuregrad (A) von 2 - 100 mgKOH/g und einen der S&ureanhydridgruppe zuzuschreibenden
Gesamtsduregrad (B) von weniger als 6 mgiKOH/g aufweist, so da® [(B)/(A)] x 100 gleich 60 % oder we-
niger ist;

55 das Zufithren des magnetischen Toners in einer Schicht, die auf dem tonertragenden Teil getragen
wird und auf eine Dicke reguliert wird, die diinner als der vorgeschrisbene Zwischenraum ist, zu der Ent-
wicklungsstation; und

das Anlegen einer alternierenden Vorspannung, die {ibereinanderliegend eine Gleichstrom-Vor-

40



13 Verwendung genti B Anspruch 1, wobei das Vinyl- COHIII“HHI"I“'H[III l“Ls si ne

,Styrol ei nheit, sine Acry- 55 IEB043t ¥pBAnhei t, sihe Mal'ei isadir etinheit,
si ne Mal ei nsi ureanhydri del nheit und sine Ml ei nsi urenono- estereinheit
aufwei st 14. spannwegchdeie gsimmetridihs Wethizbistdom-Vabspannushasnfadt, Ryischeivdunl tyweitragenden
m ndest ens si Tell ufstdgmdstentbildtapénderclieintssi ddeErtwickiuhgsstationCunydiredlakiriadhes Eeld aftérnierender
Mal ei nsaur eei Vidvepatnung i 2ue lidferh.s iwekcbasr eiae hentivickilegsséitiget Spancungskamponente und eine
Mal ei nsaur enpvrokehrertwickengssaitige: Spanrungskentponente, umifait, webril die gntyickdohgssaitige Spartunds;
wobel dés Vi nkamponspieleipeGrotegleiehader ader aroBar alsidie depyrakiehrentwickiynpsseitigenSeannangskom-
ei ner NMbnoner BUeHNINIeSiSE sqmym Qeuer algpia der ymkahrontuicllurgsseitigenfipariegskampeneste g
ungesat ti gt enweiftsq defder g@qngt ischedonen i dam tapertragendpn Teil ayf daslatentbildtragenden Teil trans-
L6sungspol yneferietyid dﬁ‘daﬁﬁﬂegpﬁ“@mqyﬂd%ﬁwﬂﬂgﬂwuﬂsﬁﬂ@ﬁmﬂ‘&'ﬂ“kﬁlﬂf- | osen
des Styrol " Gdb n
St yr ol W02y SRgefer el R L ANHETE Gt ARG Ukl SIS B
und das Unt brzi'shen der pol yneri si er- baron Zusammenset zung el ner
Suspensi ongpoBidgshuhgs@driatiran gein@Rr Arsprusfeasvabeél die glteprisighte Vorspprinugd vinkn Avstehgsghad
Farbem ttel svonioaéibbufeeisten Material unfaSt. 17. Verwendung gemi| Anspruch
16, wobgi das magLRetlsche Material sine zahlengemtteite Teil chengr OBe von

0,1 - 2 nme8sPikigeoupasyesiahren,qamip Ansprych 25, wpbebdie alternisrende-orspanaungging Peak-zu-Peak-

SattlgungsnagWé'i‘Y‘g’ﬂé’r Gr?d“’(’é’f‘”e)’t von 1S 50 - 200 enul g und sine
Rest t t ed
Rest agne ?gls smn gﬁrfa i a&% ﬁ%ﬁfﬁﬁmﬁ%}%% &%W{& e
sine zahl engem.;ttua b mbGhetiscHE Terls aeso/zumep%lrone o ema Ribiner atnait!

Ver wendung gema’l Anspruch 16, wel cher einen nmagnetischen Toner mt siner
vol umengenido.t Bildgehungbedriakrerc g@nifr Anlsprechv25) wdbei dasOatantbikitrdgahde. Tel? @ine Yitoempfindliche)
gemaP, Anspr uSéicitGus aSbafaltier magneti sche Toner sine volunengemtteite
Telichengr&fe von 4 - 9 mm aufwel st. 25 21. Verwendunggeni i Anspruch 19,
wobei d®r maknBidoshupgsverfshyan gamal Anspryct 2, ot def raagnetisehe JoneEsim oper TR roRRdeiBem o s
pro 100 Gew cFﬁ’éFs&T‘F'éﬂ? 144 iRt hal t . 22. Ver wendung gema6Anspr uch

19, wobel degyag; ﬁ%r o0 Gewi chtsteil e des nmagneti schen
Materials pro % %\%tﬁl& r&&eﬁd %ﬁ r@fﬂh&mﬁ%@ didit s&ﬁsché{?éu rtﬁg;zJ{Jt‘sSG?t'}Agendes
I

Ansprucly 19, mtiﬁ‘rh TFAG4n dHRESRIchtSBEmddnBiREheh Forer Hafal; ofien r 20RHakdn' 36 N
Terertel | C heNmBagnbchy rdrdts] démla&ﬁﬁmmﬁmg&“hﬁérﬂﬁ\rsoﬁan rendcRibtulierendes
oder weni ger maggeiuns RBGAGET d6r inBdnelEomin TonbrschicRCbuf Tddini phéhgHeRdeR T6MNscWie eike, 7
mm und 2 Vol uvus@spahftuigherniegediririciftling BEgAregeséittraltdMidhden ¥orspannung, fwelcheTiberSinatidbr-

el ner Tei | chemgerfdir® Glachstidm-Voispachang gridGi@rasynimehfathe Wekhseléaomaordpsnaung @nifakig
Ansprucl 19, uwisbén démrtonerpgentiensieinend Hem étentb2dtragédidenfaih iwebei % magnet i sche
Toner- teilchen vdsa lafentbiddiragende Tell ehdyias topertragehde Teihiwi dbeEntddlingsgtation iy eifiem vor-
-0, 04N k geni gaschrigksineri Zwischenraumdadwischepangeprdnet89d:bst und ffir den Gehalt an
Tonert ei | chen vondiGtonarscbidetrreguiinednges Finrichitihg angeardngbisly e divtmagdnatiedhe Tepmisehipht ayf v/
si ne Zahl aet demfprertiagendepTeil autejpg Q‘ckaﬁl W@!ﬁ!‘?’b diodopnREpls %Wf@swbewlwm'@nrﬁm

sat ht, #usged -ckt durch 40 -% und k 5| ne Zahl von
Ist. 25. Bild T%relmdgglgtelhﬂzurﬂgg lstundeinevolumen-
| at ent bi | dt ra§$ﬂ G %‘E’@'&F‘%ﬁ Gs ‘?' Eml‘égﬁ?éuf
lrjnn? elelngrensvg(r)g %efﬁi Q% n dr m&szuzus egrmegrad von unter Hig au?-

. 'd 80
Ent wi ckf’ungss ? §r1 S &F%Fhm%in%leﬁh&ﬂé‘ﬂehtrﬁi Jl%a%reH&fj
sin ma- Vorspannung zu Iiefern, welches eme entwneklungsseltige Spannungskomponente und eine

umkehrentwickdungsseitige Spannungskomponente umfait, wobei die entwicklungsseitige Spannungs-
komponente eine Griile gleich zu oder gréRer als die der umkehrentwicklungsseitigen Spannungskom-

50 ponente sowie eine kleinere Dauer als die der umkehrentwicklungsseitigen Spannungskomponente auf-
weist, so daB der magnetische Toner auf dem fonertragenden Teil auf das latentbildtragende Teil trans-
feriert wird, um das elektrostatische Bild darauf bei der Entwicklungsstation zu entwickeln.

33. Bildgebungs-Vorrichtung gem&R Anspruch 32, wobei die alternierende Vorspannung eine Frequenz von
55 1,0 - 5,0 KHz aufweist.

34. Bildgebungs-Vorrichtung gem&R Anspruch 32, wobei die alternierende Vorspannung einen Auslastungs-
grad von 10 - 40 % aufweist.
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12. Verwendung gem&B Anspruch 1, wobei das Vinyl-Copolymer mindestens sine Styroleinheit, eine Malein-
séureeinheit, eine Maleinséureanhydrideinheit und eine Maleinséuremonoestereinheit aufweist.
13. Verwendung geméR Anspruch 1, wobei das Vinyl-Copolymer mindestens eine Styroleinheit, eine Acry-
55 latestereinheit, eine Maleinsdureeinheit, eine Malsinsdureanhydrideinheit und eine Maleinsduremono-

estereinheit aufweist.

14. Verwendung geméB Anspruch 1, wobei das Vinyl-Copolymer mindestens eine Styroleinheit, eine Metha-
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50 niger ist;

das Zufiihren des magnetischen Toners in einer Schicht, die auf dem tonertragenden Teil getragen
wird und auf eine Dicke reguliert wird, die diinner als der vorgeschriebene Zwischenraum ist, zu der Ent-
wicklungsstation; und

das Anlegen einer alternierenden Vorspannung, die iibereinanderliegend eine Gleichstrom-Vor-

55 spannung und eine asymmetrische Wechselstrom-Vorspannung umfagt, zwischen dem tonertragenden
Teil und dem fatentbildtragenden Teil bei der Entwicklungsstation, um ein elektrisches Feld alternierender
Vorspannung zu liefern, welches eine entwicklungsseitige Spannungskomponente und eine
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50 das elektrostatische Bild darauf bei der Entwicklungsstation zu entwickeln.

33. Bildgebungs-Vorrichtung geméR Anspruch 32, wobei die alternierende Vorspannung eine Frequenz von
1,0 - 5,0 KHz aufweist.

34. Bildgebungs-Vorrichtung gem&aR Anspruch 32, wobei die alternierende Vorspannung einen Auslastungs-

8 grad von 10 - 40 % aufweist.

35. Bildgebungs-Vorrichtung gemé&R Anspruch 32, wobel die alternierende Vorspannung einen Peak-zu-Pe-
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magnet i que sude3ad¥ment qui le porte soit transfere A |'el enent porteur

d’ I t d I t tat t
Lt et ki b L e
revendi gat i on" ! T%cﬁ'ﬁg'i""ﬂegmf 8 2% poI arisation alternie

11. Toner suivant la revendication 1, dans lequel le copolymére vinylique comprend un copolymére de styréne
ayant un groupe anhydride d’acide dicarboxylique, un groupe acide dicarboxylique et un groupe monoes-
ter d’acide di-carboxylique.

12. Toner suivant la revendication 1, dans lequel le copolymére vinylique a au moins un motif styréne, un
motif acide maléique, un motif anhydride d’acide maléique et un motif monoester d'acide maléique.

&6

13. Toner suivant la revendication 1, dans lequel le copolymére vinylique & au moins un motif styréne, un
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55 33. App?r%eb & n d | ma e sw vant | a revendl cation 32, dans
| equel Is ye'ﬁ gﬁe:g [on de@tgol arisation ap 8I I que une
t ensi ongde po ewmw "‘fap deStippost auing,image,élecy 7
EP O 4 25? 575 1T te v Ie prescnt é un poste de déve-
ment le toner magnétiq ne servan e ant et une poudre magnétique et
ayant une moyenne en volume des diamétres de partlcules de 4 & 10 micrométres, la résine servant de
liant comprenant un copolymére vinylique ayant un groupe anhydride d’acide et cette résine servant de
liant ayant un indice d'acide total (A) de 2 & 100 mg de KOH/g et un indice d’acide total (B) attribuable au
55 groupe anhydride d'acide inférieur & 6 mg de KOH/g de telle sorte que [(B)/(A)] x 100 ait une valeur égale
ou inférieure 2 60 % ;
le transport du toner magnétique dans une couche portée sur I'§lément porteur de toner et réglé
& une épaisseur Inférieure a I'intervalle prescrit vers le poste de développement ; et
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ﬁ{ecggggﬁ%gg&“ﬁx a i s d°%t“°"s'°%m : s ﬁ%ﬁtﬁfﬁfﬁi e {"""J‘ m"ﬂ@@"* e
mal hi que, un Eaaﬁﬂuhe &QWW%Q@:&B -ﬁﬁfﬁ@ %mﬁésan’li@dm sfo :m?ﬁé’@pi‘ﬁ:%ozz ent

mal ei que. 48 joppement etune durée inférieure a celle de la oomposante de tension du c8té opposé du développement

de maniére que le toner magnétique sur son élément de transport soit transféré a I'élément porteur d’'ima-
ge latente pour développer I'image électrostatique qu'il porte au poste de développement.

33. Appareil de formation d'image suivant la revendication 32, dans lequel le moyen d’application d’une ten-
sion de polarisation applique une tension de polarisation alternée ayant une fréquence de 1,0 & 5,0 kHz.
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Uillsatiog s Q e
cont i ente ule ”*(;%%“ ol 'E%M%.@ L 1T A REHENEV Rl 100 3P Bl redfR Bk B
magneti que de arretre ega ou inferieur a 5 mcronbtres et vorfb | sa
condi tion W Vutiisatidn Suiaitia 18tenbioation 1, déhs Taqidls B rébie setvaht dliastasih pioiced’aclda totaB(Ag U T
en pour cent agée 8570 mg de KOHIE luh (hdiee dlaxiie tadl {B) alldnbEdtund @aléup gale cilaupbricund)d 0,& mg dal
~ou Inferieur ROB/Jgeugs valvhtinféripured 6dg tle KOH/a etrioe ealatieds [(B)/QNIx100 dec2 & 80%2Ur en
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A5 nmi- cr anePr"ng'°éf"'\re"té%'l°"ﬁ!iﬂcwe'th ans fpquelle Ia roging seyvanbds llagha 4R logice E’H‘rﬁ‘@
d' | mage, conpf® %g{ OHllg, un Indice dgcide fofal. () de .53 %ﬁ@%'ﬁ?ﬁ'@eﬂ‘ té’??é’ﬁ'f“’ﬂa (B
d' une image | | 489 @48 vant de support A une inmage eleo- trostatique et
d un el &TERb. DRshtRR Suivaht 1drSVB RdicaliBhd\iahd ISt Blle e copolyridrelvinfifglie 4 bduge'dReiad, irf grébps! N

poste de d~ vemo,l,ogag%g@g;,de&ﬁnémggnh?@,ggg“,% conprenant une resine servant
de liant et une poudre nagnetique et ayant une noyinne en vol unme des

di anbtres de ptiisétios suivast Igievefdidatidr)1, dans lagualié leespolymére vieginuessomprendaun copgllymere de
styréne ayant un groupe anhydride d’acide dicarboxylique, un groupe acide dicarboxylique et un groupe
monoester d’acide dicarboxylique.

12. Utilisation suivant la revendication 1, dans laquelle le copolymére vinylique a au moins un motif styréne,
un motif acide maléique, un motif anhydride d’acide maléique et un motif monoester d'acide maléique.
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liant comprenant un copolymére vinylique ayant un groupe anhydride d’acide et cette résine servant de
55 liant ayant un indice d’acide total (A) de 2 & 100 mg de KOH/g et un indice d’acide total (B) attribuable au
* groupe anhydride d’acide inférieur 2 6 mg de KOH/g de telle sorte que [(B)/(A)] x 100 ait une valeur égale
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55 51 sation de courant alternatif asymétrique en superposition entre I'élément de transport du toner et I'élé-
ment porteur d'image latente, _
I'élément porteur d'image latente et I'6lément de transport du toner étant disposés avec, entre eux,
40 un intervalle prescrit au poste de développement ;
le moyen de régulation de la couche de toner étant disposé de maniére a régler la couche de toner
magnétique sur I'élément de transport du toner selon une épaisseur plus mince que I'intervalle prescrit ;
le toner magnétique comprenant une résine servant de liant et une poudre magnétique et ayant
une moyenne en volume du diamétre de particules de 4 & 10 micromatres, la résine servant de liant
45 comprenant un copolymeére vinylique ayant un groupe d’anhydride d'acide et la résine servant de liant
ayantunindice d’acide total (A) de 2 a 100 mg de KOH/g et un indice d’acide total (B) attribuable au groupe
anhydride d’acide inférieur & 6 mg de KOH/g de maniére que [(B)/(A)] x 100 ait une valeur égale ou infé-
rieure 4 60 % ; et :
le moyen d’application de la tension de polarisation étant disposé afin de créer un champ électrique
50 de polarisation alternée comprenant une composante de tension du c6té du développement et une compo-
sante de tension du cdté opposé du développement, la composante de tension du c6té du développement
ayant une grandeur égale ou supérieure 3 celle de la composante de tension du coté opposé du déve-
loppement etune durée inférieure & celle de la composante de tension du coté opposé du développement,
de maniére que le toner magnétique sur son élément de transport soit transféré a I'élément porteur d'ima-
55 ge latente pour développer I'image électrostatique qu'il porte au poste de développement.

33. Appareil de formation d’image suivant la revendication 32, dans lequel le moyen d"application d'une ten-
sion de polarisation applique une tension de polarisation alternée ayant une fréquence de 1,0 &4 5,0 kHz,



10

15

25

34,

35.

36.

37.

38.

wowmer  INNANEIIN

Appareil de formation d’image suivant la revendication 32, dans lequel le moyen d'application d'une ten-
sion de polarisation crée une tension de polarisation alternée ayant un facteur d'utilisation de 10 & 40 %.

Appareil de formation d'Image sulvant la revendication 32, dans lequel la tension de polarisation alternée
a une valeur pic-a-pic de 1,0 4 2,0 kV,

Appareil de formation d'image suivant la revendication 32, dans lequel la tension de polarisation alternée
a une fréquence de 1,0 & 5,0 kHz, une tension pic-a-pic de 1,0 & 2,0 kV et un facteur d'utilisation de 10
a 40 %, et le toner magnétique contient, en proportion numérique, 12 & 60 % de particules de diamétre
égal ou inférieur & 5 micrométres.

Appareil de formation d'image suivant la revendication 32, dans lequel I'élément porteur d'image latente
comprend une couche photosensible de a-Si.

Appareil de formation d'image suivant la revendication 32, dans lequel le toner magnétique comprend un
toner suivant 'une queiconque des revendications 2 4 24.
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