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the opposite polarity of the latent image charges on the photosensitive member during transfer, if the
current contributing to transfer is increased, the winding phenomenon is liable to occur, in which transfer
material and the photosensitive member are electrically adhered to each other.
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A still further object of the present invention is fo provide a developer which can give high image
density without adhesion of the toner in the background region during developing and without fogging and

s0 scattering of the toner around the edges of the digital latent image.

Still another object of the present invention is to provde a developer suitable for developing of digital
latent images, which can maintain the initial characteristics even when the developer is continuously used
for a long term, and is free from agglomeration of the toner and change in negatively chargeable
characteristic.

55 Still another object of the present invention is to provide a developer suitable for developing of digital
latent images, which can reproduce stable images receiving no influence from changes in temperature and
humidity, particularly without scattering or transfer drop-out during transfer when humidity is high or low.
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digital | alyaphobibBg§ively’chargéable sfiitd inb@éwdahj ect of the present invention is
to provide asdleysitdaoipe rpowdsr ading abtalbd/ By lrbaging sificagitie CheRder twith i dilasUicoupiinh eeron
of the t orrepresetied bcthdfatiddngdermdar egi on duri ng devel opi ng and w t hout foggi ng
and 50 sescattering of the toner around the edges of the digital |atent

i mge. StifmSitnrtih8rNibBiYect of the present invention'is to provde a

devel oper suitable for devel oping of digital 1atent inages, which can

mai ntain t hewt‘eh‘?"t Rpprosants 4kexy grayp jof chiqsige Aofne FpPtepRatscRikyLgreHRem pRresents positive
conti nuousﬁ“ fJ o 3 and n represents positive integer of 3 to 1, with proviso thatm + n is 4,

and treating further said treated silica fine powder with a silicone oil having the structure:



for along term and is free fron1agg|oneration of the toner and change in
negatively chargeabl e characteristic. Still another object of the
present invention is to provide %?q§¥@h%§$h sui tabl e for devel opi ng of
digital latent inmages, which can stabl e i mages receiving no

I nfl uence fromchanges in tenperature and humdity, particularly w thout
scattering or transfer drop-out during transfer when humdity is high or

| ow. ,4 EP 0 270 063 B} A pgil urt her objectrof gke prsent invention
is to provide a devel opeg sui{ablie|for devel opi n§ of &igitbl | at ent i mage
whi ch can maintain ini glghodhefedieiinti ¢s eveR- M@fﬂ iQti$&y® for a long
term ®till another obje¢t gf|th resent Inventi \ t rovide a

devel oper which can be prefetrbl Rted for an |nte B/ ni¢x8 et hod i n which
a photosensitive nmenber of small dianeter drum (50 mm{err] or less) is 5
used. According to one aspect of the present invention, there is provided a
devel oper for developing electrostatic |atent inmages, conprising negatively
char gdabl e toner particles and hydrophobic, negatively chargeable silica
fine power, sa@pd silica.fine powder being obtained by treating silica fine
powder with a silane coupling agent 10 represented by the fol |l owi ng _
formula: RnSiYn or [err] wherein R represents al.koxy group or chlorine
atom ,y¥ represents al kyl group, mrepresents positive 15 Integer of 1 to 3
and n represents positive nnteger mf 1y withrproviso that m+ n is 4,

and treating further sald reate | dcp] firde powlder with a silicone oi
havi ng the structure: RR i@w*}fkﬂh -+ 3 f=Represents al kyl group
having 1 to 3 carbon atons| [err] tep bnt$ alkyl group different from 40
R havizng 1 to 10 carbon atBfs, hal®yey- Wdifi ed ak%kyl group having 1 to 10
caghon atons, phenyl-nodified al'’kyl gfoup or phenyl group, R' represents

al kyl group haV|n 1 to 3 carbon atonms or al koxy, group having 1 to 3 carbon
atons (Wit H"h B\R @Ueieﬁ‘ﬁta'kﬂgfque ?"é‘ﬂérf?§ carbgr Berps: fihteernseniaplky grasp different e sane
as or di F‘ 1tt°f1 'E%bﬁ‘t‘o HE‘?"tait% '?"H'Eyéf geified
Accor &f n ﬁé‘ &lkpry gsﬂ’!” g"d‘@d an

i mage fo;rr )}%&%e p%:? e b nﬁ’?r % 8‘% aPE?PPn“hg‘ nd eeleé rﬂsﬁ%&'ﬁﬁ ofpram

| mage o Pio a%&érqmlte%%h cle%%%he"\én‘biasﬁﬂsmve
devel Opeﬁruﬂmcéft r%fe@ﬂ'c;sﬁ{bqran §bl I nifig™ _nQ er mpf I'sing regalt |
charggabl e toner particles and, hydrophobic, negatlvely char geabl e S|I|ca

fine powdefAuLmsécﬁiplrma)Ffmﬁﬁmﬁbﬁo EMBoimePial ned by treating silica fine
powder wi a silane coupling agent represented by the followi ng fornul a:
50 RnSi YN o thé ilafid coupling agent treatment of the prior art, it is difficult to block all the silanol groups of silica

fine powder. Water absorption of remaining silanol group under high humidity can be prevented by
85 hydrophobic property and stearic hindrance of organic groups due to the silane coupling agent, but it is

difficult to prevent well water absorption of remaining silanol group.

in the silicone oil treatment, by coating of the silicone oil on the surface of silica fine powder, sulanol
groups can be covered, whereby humidity resistance can be dramatically improved. However, only by the
silicone oil treatment, much amount of the silicone oil for coverage over the silica fine powder surface is

40 required to be used. For this reason, agglomerates of silica fine powder are readily formed dwing the
treatment, whereby there ensues the problem that flowability of the developer is worsened when added into
the developer. The present inventors, in view of the above facts, have studied intensively and consequently
found that, for preciuding formation of agglomerates of silica fine powder while maintaining good humidity
resistance, the above problems can be overcome by treating the silica fine powder with an alkyl coupling

45 agent and thereafter treating the treated powder with a spscific silicone oil.

in an electrophotographic process having a cleaning system in which a blade such as rubber blade is
pressure contacted against a photosensitive member with surface hardness of 30 g or less (e.g. surface
hardness 15 - 30 g), the developer of the present invention containing silica fine powder subjected further to
the silicone oil treatment after the treatment with a silane coupling agent exhibits good developing

60 characteristic and cleaning characteristic.

The silica fine powder according to the present invention is specific in that the silane coupling agent is
secured onto the silica fine powder surface by chemical bond, on which is further applied the silicone oil
treatment (surface coating type), and in that due to lubricating property possessed by the silicone oil, the
photosensitive member surface will be cut or damaged with difficulty even when the photosensitive member

ss surface may be strongly rubbed with a cleaning blade, Here, in the case of the treatment only with the
silicone oil, much amount of silicone oil is needed for covering completely the surface of silica fine powder,
whereby there will ensue the problem as described above that agglomerates of silica will be readily formed
to cause damages of the photosensitive member.




wherein R répresents al koxy group or chlorine atom Y répresents al kyl
group, mrepresents positive integer of 1 to 3 and n represents positive

integer of 3 to 1, with provisoth?h By 4 55 and treating further”
sai-d treated silica fine powder w a SI cone oil having the structure: 5
EP 0 270 063 Bl R R [err] [err] 10 or R[err] 20 wherein R

represents alnyd sila dbedpdudstiinge prebant invefitivh,ximbe thé Silita findpdwapH IS EsAY FirsBlvith)d sitghe OUP
di ff erent dounling Ryent eragnodnt bOthd BllicoRe dNOhich indRBausé DIntgarof ADkinteratst cah Ky led@b@UP
having 1 twheidy tharthantages ofitbe silitioe bil/tteatmeotican bajutiiZed whileloydreayiingLiie dhioveddiSvbidks.
group, R' refribeease of & Kedtrophotoorpphivanreoass by use oBa phntdsensitivs drars ob small diameter GOOUD
havi ng £ t®™@ of lephdbe drum medationg! pumber ey oreoshedt #f corying i fargesnd the rediugrob cypvaivne o h
may be ei t'AePhetopensitiveqis '&@e o?nddhqﬂrf%rp dhet contaginRrespure o, the blagp oginst shehphplogansitvent
positive i 'ﬁ?’ﬁg b purface rayst ’g Q'Q,aéﬂ" %‘7 ?‘Fé??é‘f"e?“}"faﬁ ’t’?l@ble%%qc“"l ardiprhopeansitvd t o
a transfer™fH 'éen "‘ﬂ?pé ﬁﬂé 'E' % (ARctgphelparaphic process
el ect r ost a 2%12%5 ns Qt'ﬂe Eﬂ" fish g H‘rﬁfﬁ'@a' qeer SQG“T%VAP"LSEB’ m@&@ﬁﬂ ON
OF THE RE J) égﬁa" i .%8‘{ E&’%ngnd l{s ardne S itshe
prior art 1méJsurb§ iolo%RJ \t.:se lﬁl ﬁj s rE\@h j) kel YR 2 Al §ﬁche% o o* RE
powder . V&g @r mabH OBﬁUtds%lﬂ suft&ddBd Ebrdided linde R stﬁk& Qbﬂﬂedm EH g}\!& ebe/is C2N
be prevent &grefisd herms BHthOBRODIMHGR tHaWRIEES ity scaitbesrhedab uC hi nd rance 0 Or gani c
groups eue t Borttiiade BlodngCpresaunp lcoritdit HEE O o rubbét plath carSbeClisbd. IFGLExEmBIE) aP 6@ ®lable,
wel | wat eronabiadngdtublosn stréngthcofedond 70y, prefetablyl 200+ 60.tp and & pbivrativh |aimoan @ludigl blade
treat ment , cldaging gfabout 9.1 &f 2 tinamayibbiusedne oi | on the surface of silica fine
powder, si | aifledl deyelenspof e prekrat ingantioncadntaivinge the Isificafineripdivdey treatesi withasilicane eil iaftdn e
dr amat i caltreptmepiprithastaneesupling: pgentomll gxh lbg thelrffect whercusadindhd revarsahdayelpping systerh
anmount GS’f Rlovieg P effspiive ganster grert el b e tap\Per10THAC®). | | ca fine powder surface
i 8,40 gs uj F'aedffft °'o§“"i§§te'ﬂ theFB‘Ps"f‘h\“ °@a'§ d'ﬁter | Ry rheving s'gct'zsﬁonquhvece{eosfmé
powder ar t“F'%' ""q{.? te? ﬁg% é?‘ &} orrespending 9 the
probl em t hf’iﬂ‘ rorl % ?ﬂ I° B °,t?‘ﬂ'§h s °§T "d v g‘f’ ﬁ"'?‘?f'?g;‘ﬂe
COMPELR Secottien e elpdfic °8W"6?’ ‘Eaﬂsé‘”éso%'(? getuglion gee Yy §F e

devel opgr . lonkih€ PT g

i ntensi vel y ﬁlnt e g’ﬁ Siﬁ\g"bgwaéryofftv&?ngser‘ith ntuoii Osr nc? Iir aqunéi\g 'lsnﬂ\al f’f&%@& C)lrt]h 9 specific
aggl omer ats‘ﬂi%ong onlsda ﬁgcﬁro ﬁﬁea I!/ tho m'teg sfibd ' IHQQ)OQ&EQ(LI l negatively
resi st anceshalh&le A mﬁf'guypw 8l RiIiGATe BSwdBViS bEdai ™ Y ddvbiBis, Isn&gtdae uftfotrh hedativb €
powder Wi tdhargébbitlyksh Be0§iVni 18 One} BeveBER M his BidrabBREiS A bifbktivh! Badicuiady fonGnshibigt ed
powder wi tragaivepemighitie db obrisnsht Madnetic! therhic i eble APRURERGIRSRNIL th REGIAE'S S

havi ng a cl ebditiegsiiey Sheqiowidt to\bs G88d @ the grekantSniedtion Hoth WDIRE BrylPrates silita PMRABYT €
cont act ed vap@iiphast ogidgiiom bios siiten halide campotiaror Wetdiy prdcesa Gilicalvalled Adsadl siliba, 30d e OF
| ess (e. g.wet profess ellidacnrabared $rorh Fhe-sta@dg qpterid! lnech cle wetbrogiass may bé hallgblocBowver; it is

i nvent i on reeferakle foi ysg thei dry peacds alicangntelring Wilshjilenst ardupf e thé syrfageportitternally lof giisae
oi |t r e®t mapiclen padhaving, aubstantialiy ne wrodygtiertyesidug ispehiae Nexu §0i°ng agent exhi bits
good devel oplnribp dp progess sities; s also ipessiigdo etaimp Fomposite ding eawser of sifiga with other metal

oxudes y use of other metal halide compounds such as aluminium chloride or titanium chioride together
with a silicon halide compound in the preparation steps. The silica fine powder of the present invention is
also inclusive of such powder.
L 40 The silica fine powder should preferably have an average primary particle size within the range from
d 0.001 to 2 um, particularly from 0.002 to 0.2 um.
Further, the silica fine powder when viewed in specific surface area, should preferably have a BET
specific surface area as measured by nitrogen adsorption of 40 to 400 m?g, preferably 50 to 350 m2/g,
particularly preferably 70 to 300 m?%/g.
45 The alkylsilane coupling agent to be used in the present invention is represented by the following
formula:

RmSiYn or Y3-Si-NH-Si-Y3

50 wherein R represents alkoxy group or chlorine atom, Y represents alkyl group, m represents positive
integer of 1 to 3 and n represents positive integer of 3 to 1, with proviso thatm + niis 4.

When R is an alkoxy group, it may preferably be a group having 1 to 3 carbon atoms. Y may preferably
be an alkyl having 1 to 10, preferably 1 to 8 carbon atoms, for making silanol groups hydrophobic.
Specifically, there may be included alkylsilane coupling agents such as dimethyldichlorosilane [(CHs).~Si-

s (Cl)2], trimethyichlorosilane[{CHs)s-Si-Cl], hexamethyldisilazane [(CH3)3-Si-NH-Si-(CH3)s].

As the alkylsilane coupling agent treatment of silica fine powder, there is the dry treatment method, in
which silica fine powder is made cloudy by stirring and.the gasified alkylsitane coupling agent is reacted
with the silica fine powder. Further, treatment by the wet treatment may be possible, in which silica fine

7



The silica fine powder according to the present invention is specific in
that the silane coupling agent is secured onto the silica fine powder
surface by chem cal bond, on MhiCEthﬂBH&%E?r applied the silicone oi
treatment (surface coating type), a In at due to lubricating property
possessed by the silicone oil, the photosensitive nmenber surface wll be
cut or dasage i didpbrBediih bisbicant, bl B kyIsHe Rodplke) 36 1sQAGIUSIdpWiéE 1o loffedPthe
sunf ace rreattidhchetriono the | sifica fitle (porldaniahditha alklisiami dddpling aghat. THESIRa fihdpdwldsr teaeg Of

t he tr eatwibte siiave \couplingagbit@nag ibk pe@rubly Gubjgctadlic heabwaatisht D h tebipbiafd® 5@tol 150 S
needed f ofC fovanbancing hysderpdbisitedng fiowiag charaftarstic.of silica fi ne powder, whereby
there Wil | Eesilicons ibtodhe ybrddmihe preshatipyentinads rmbressated athe flinyingriemalé:es of silica
will be readily formed to cause damages of the photosensitive nenber. 6

EP 0270063 Bl In the siliga fine powder in the present invention, since the
silica fine powder i Rtr al]\ed fBrst with a sikan lEou IRng agent, the
annunt1of t he siliconb of | mhich may cause fofmagi bn af |l aggl onerates can be
reduced, whereby t e

iofRthe siliRopiTtSt t can be-

utilized while overcohjn he abpve dr awbackst | lpe case of an
el ect r ophot ogr aphi ¢ gt oc ¥ Rise of a phot Bensi®1 v&®rum of smal |
dianeter (50 5 mnjerr] or less), the drumrotational nunber per one sheet
of copging is large and the radius of curvature of the photosensitive is
| arge, and thereforeagkhe contact pressure of the blade against the
phot osensitive nmenber surface nust be nade greater. For this reason
damages are liable to occur on the photosensitive nenber surface. The
devel oper of the present invention is very effective in an :
el ect r@phot ographi ¢ process by use of a photosensitive nmenber in which a
drium of smal |l dianmeter (50 err] ofRlepsfffol exanmple, 20 - 10 .40

err]) is used. The photosepsitiv .he r‘pn the shpal| dianmeter drumis
primarily OPC, and its surfRebithar
Haydon 14 type scratching har Hness ber/antl afdia &« needle of R 0.01 mm
t he phBt osensitive surface i sR%cratc U lynbBr fxhe stite applied with a
| oad, and the hardness |Is expressed in terns of the |oad when the w dth of

Its scar be\ﬁ% R%&EJIWI %9 p vindzplio pL % a%tng,al{“r%ggg n%qﬁgﬁ 5 %angf(\c;[m form
- 0f 8 T UDarl RicP10'aRor oS Rblogeb-HbaiR i oup ARG U o QAR stoft Shotihdiiber
r ubber g S tali oPpherf grou;z_(a{"'%d?%sentpﬁlﬂ;l §lotPhaling ¢ to 3 MR afos 3N & fiRg ! on
anmount  dur 8 garkin3bihsCan8 & BhdPeddh rophdesht pilitide ihged MM MBY be used.  The
devel oper odpetiltallypthes el bb Bremphiic® Bimehtstitdre sy t he silica fine powder
treated with silicone oil after treatment with a silane coupling agent wl|
exhibit the effect when used in,the ger al devel opi ng system 20 enpl oyi ng
an effective transfer current gf[er r The dransfer current in the present
invention is determ ned by havipg-ggaojeesdnductive el ectrodes sufficiently
wi der than the transfer materi & sugh & plfain paper (PPC) at the position
corresponding to the transfer Siti of &£ he photosensitive nenber, and
di viding the current value passing through the el ectroconductive el ectrodes
wigp tfle fhisShihdFal ciﬁgugt for transfer is turned on the actuation state
by its 25 /ERgre &™) i ca fine powder of the present invention, since
treatnment is finally effected wwth a specific silicone oil having strong

red @s Tollows. By use of

negative chargeability, the treated/silica fine powder will be strongly
negatiyely charged. Accordingly, whgn saiféH#3{ica \ine powder is added to
t he devel oper, strong and unifaqrm rfegati chhrgeallility can be given to

the devel oper. This chaRact&z&uied |i s =T T&EA Y "p
insul ating 30 negatively chargeabl § one-¢dnpgnent

| iabl e to beconme unstable in chargi\g. %
50

rticularly for
gnetic toner which is

55



For the silica fine powder to be used in the present invention, both of the
dry process silica formed by vapor phase oxidation of a silicon halide
conmpound or the dry process silic I d silica, and the wet process
silica prepared fromthe starti nga'rirgp@lﬁgﬁggﬂgh as water glass may be
avail abl e. However, It is preferable to use the dry process silica
cont ai ni NG.-rhéthyl-btgresd thasmel sigifordlgh on the surface or internally of silica 35
panticles, and having substantially no production residue such as [err] In
the dry process silica, it is also possible to obtain a conposite fine
powder of silica with othgr th Bilg by\ use of other netal halide

| ori

conpoundls such as al um nijum orjtitaniumchloride together with a
silicon halide conmpound ilp-thsipdepdbatt-omr~gt eps. The silica fine powder of
the present invention is \alsdling §divef of guch powden. 40 The silica
fine powder should prefergbl y\diye Wer age primary particle size within
t he range from0.001 to 2 [err], parlticu, y from0.002 to 0.2 [err]m
Further™ the silica fine powder whd-i- in specific surface area,
shoul d preferably have a BET specifik su ce area as neasured by nitrogen
adsorption of 40 to 400.n2/g, preferdby 50 to/350 ferqﬂ, particularly
preferably 70 to 300 nR2/g. 45 The al kyl si |l ane coupling agent to be used
in the RrefLidphehNMRBIeigAN 1S represented by the followi ng.fornula: RrSiYn or
[err] 50 wherein R represents al koxy group or chlorine atom Y
represents al kyl group, mrepresents positive integer of 1 to 3 and n
represents positive integer 3 g\t h pyoviso that m+ nis 4. Wen R
is an al koxy group, it may pfefer e la group having 1 to 3 carbon
atanms. ¥ may preferably be gn.al ' J.tp 10, preferably 1 to 8
caybon atons, for meking sil¥wnol ydrophobfc. Specifically, there
may be included al kyl sil ane ooupli s s#éch as dinet hyl di chl orosil ane
[err] 55 [err] trinethylchlorosila ], hexamet hyl di sil azane [err] As

t he al kyl sil ane coupling agent tre t of silica fine powder, there is
the dry®treatnment nethod, in which sil ea fine powder is nmade cloudy by
stirring and the gasified al kyl silane coupling agent is reacted with the

silica fi : : ﬁ&@% by the wet treatnent may be
possi bl e, q@%&gﬁ?@ 'edssﬁwn%gﬁ! ?V'r'?é{r@@& l 0 270 063 Bl powder is dispersed in

a solvept, and the al kyl silane coupling agent is added dropwi se to thereby
ef fect .the reaction betpeen the(ﬁgghca fi ne powder andst he al kyl sil ane

0.
b

coupling agent. The si)fica fine er treated with the\silane coupling
agent may be preferablly subj.eciegitho—~heat treatnent at tenperature of 50
to.150 C for enhanci ng hydrophoblcity and flow ng charagteristic. 5 The
silicon® oil to be usef in {Akkypresehavingfiok®iS3rep/esented by the
following formula: [err}y 15 or 2D [err] 25 wherein R répresents al kyl group
having 1 to 3 carbon atons, R reépgesents alkyl group different from .

L; 40 The silicone oil to be used in the present invention should preferably have a viscocity at 25 °C of 50 to
Aad 1000 mm?/s (centistokes). A silicone oil of low molecular weight with too low viscosity is not preferable for
having volatile components, while a silicone oil of high molecular weight with too high viscosity is not
preferable, because it can be coated uniformly onto silica fine powder with difficulty.
As the method for further subjecting the silica fine powder treated with the silane coupling agent to
45 silicone oil treatment, there may be exemplified the method in which said fine powder and the silicone oil
are directly mixed by means of a mixer such as a Henscel mixer or the method in which the silicone oil is
sprayed on the silica fine powder. Further, after the silicone oil is dissolved or dispersed in n-hexane or
methyl ethyl ketone, it may be mixed with the silica fine powder of the base, followed by removal of the
solvent to prepare the silica fine powder treated with the silicone oil. When the silicons oil is mixed with a
so solvent, for enhancing the diluting effect, it is preferable to use 2 to 10 parts of weight of the solvent per 1
part by weight of the silicone oil. The silica fine powder treated with the silicone oil should be preferably
subjected to heat treatment at a temperature of 150 to 350 *C, preferably 200 o 300 *C, for enhancing
hydrophobicity and flowing characteristic. :
. As an important point in the present invention, there is the order in which the silica fine powder is
s5 treated. The silica fine powder of the present invention is required to be treated with a specific silicone oil
after treated with an alkylsilane coupling agent. According to the method in which treatment with a silane
coupling agent is performed after the treatment with the silicone oil, the alkylsilane coupling agent cannot
react efficiently with the silanol groups of the silica particle surface, whereby free alkylsitane coupling agent



R having 1 to 10 carbon atons, hal ogen-nodified al kyl group having 1 to 10"

carbon atons, phenyl-nodified 30 alkyl group or phenyl group, R .

represents al kyl group having 1 tgs ¢ofdbédsy at oms or al koxy group having 1

to-3 carbon atons, and x and y each represent positive integer.

Specifically, there may be exenplified dinmethyl-silicone oil 35 40
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al kyl 26 | @etRan6Iagddi o Ghea@&iily -of MERANDIHIBLH dnQedchify tHESHA Reind, N ' 'ch t reat ”E”t W' th
a sil ane If the hydrophobicity is low at the stage of treatment with the alkylsilane coupling agent much amount
of silicone oll is required at the next stage of the silicone oil ireatment.
The treatment amount of the alkylsilane coupling agent in the present mventlon may also differ
depending on the number of halogenic groups or alkoxy groups of the alkylsilane coupling agent, but in

35 view of the number of silanol groups in the silica fine powder (generally 2 - 3/A2 in the dry process silica),
an amount capable of reacting with 50% or more, preferably 70% or more, of silanol groups should be
employed.

It is preferable to use an alkylsilane coupling agent in an amount of 5 to 40 parts by weight, preferably
10 to 30 parts by weight, based on 100 parts by weight of silica fine powder with a BET specific surface

. 40 area of 40 to 400 m3/g.
ot The treatment amount of the silicone oil based on 100 parts by weight of the silica fine powder may be
preferably A/25 + A/30 parts by weight (in the formula, A is a numerical value of the specific surface area of
the silica fine powder), more preferalby A/25 + A/40 parts by weight, because the silica fine powder is made
hydrophobic with the alkylsilane coupling agent. Here, the specific surface area of the silica fine powder is

45 the value determined by N2 adsorption in the BET method. The reason why the above treatment amount is
limited is because, if the treatment amount of the silicone oil is too small, there is little improvement of
humidity resistance similarly as the case of only the treatment with the alkylsilane coupling agent, and no
copied toner image of high quality can be obtained under high humidity due to moisture absorption by the
silica fine powder. if the silicone oil treatment amount is too much, agglomerates of the silica fine powder

50 wiil be readily formed. In an extreme case, free silicone oil not carried on silica particles may exist, and
therefore there may sometimes ensue the problem that when the silica fine powder is added into the
developer, the flowing characteristic of the developer cannot be improved.

The amount of the treated silica powder applied to the developer may be 0.01 to 20 parts by weight,
preferably 0.1 to 3 parts by weight, based on 100 parts by weight of the toner.

55 As the binder resin for the toner to be used in the present invention, there may be employed
homopolymers of styrene and its derivatives and copolymers thereof such as polystyrene, poly-p-
chorostyrene, polyvinylioluene, styrene-p-chlorostyrene copolymer, styrene-vinyltoluene copolymer;

copolymers of styrene and acrylic acid ester such as styrene-methyl acrylate copolymer, styrene-sthyl
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coupling agent is perforned after the treatnent with the silicone oil, the
al kyl sil ane coupling agent cannot react efficiently with the silanol groups
of the silica particle surface, wh al kyl si | ane coupling agent 9
EP 0 270 063 B1 will remain. Sinul %ﬂ%’tﬁde?%gat ments with the al kyl sil ane
coupling agent and with the silicone oil may be conceivable, but

Si rrul t aneouaayttts e adpopindrs stysraitbutyt Sgtylatel toly@RE S Stiyighe-gtbhii@pih O bargaté r @pblykont

of \sil i ca topotymprs vl ctyrenatedd aghagylici il éstan sughoasd etyremerdethyd nfethiagylaint dtyrene-ethyl
hydr ophob| oethagiylite styisnernheiyl methadrylald.fsfyrener-bipylhekiianetiaersletn; multi-componshizapolymatst

it may be obstypnbe perylictahidtesiesand iyici agig dster;\abyeane gorolyaiarsedi istytshe withe othér|vinglone
oi | and % teeonessheuch @ styfena-aeeyionitriie copplymagrestisengryiny!igetau etier, copgivmen| shydnebittaire
coupl i ng a§enFoPeMefo Stytepaydnyl methy! Kejops, °?H9h‘"‘8’r ¥ ﬁb?'a ‘tﬁ‘lﬁ'ﬂ%‘"?ﬁ"e tRROIVEIef. jstyrene-i ne
powder , whE?Efs 'FP%‘@”’SP?! %lW'&'ﬁ%’h‘ﬁﬂlﬁ F‘i \reptate, nolygsies. he

Yy
consi der ed°% f>orRe hi‘igg:nﬁp%% 'B ‘ﬂ at'ca‘?ftf"‘iyﬁ'lé’ "é{?'ﬂ‘i?fbg‘i' fesifre
al
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fol I owi ng ggy ginry lcnac P&: Y %él? stor P00 With all? P b bR ET
and about 1 gn (1 p?es&@rm&ﬂorﬁﬁﬁre ré'i’& restitélcdn13 oBtabd ¥ 0 %o Yo Bhsed on
shaki ng magRireihodd \Comparientih &6 dneddr 5 Vinyl Z.Gmsﬂenmm&hackuam sB¥end AicRenomerder
\the condk t iswant@ihedIPthe palyrhéd) cofdiymisr Srifolpmer bishtl Gsod 2B s ibinder rdstke M Xt ure. is |eft
to stand for The fGnadbrtairisa pinfedlcdr asipE as thé caddianh Fbie@mpls, igessirIpigoantyy esvtl @s Chrboner
and the aq@ick$or Bigak PhtiblveyasioeBioa) Yitlamyriee, Quinagrigbriec Bengidine delidw.t mayrteicudein®e of
t he agueousoriteat ofrthe eolaramtimay bel praterablia ¥d | te A¢ parisdby et basedint 190 thrts hyofeighiof the 15
of pure wablederzesinp| ank, and the val ue of transm ttance is evaluated as the
hydr oph@bi ci tWhepithe: tpper {smeage & Magreliq tener, thereaman kerinpeiRenBieg Parder @yeraop ﬁ@“‘iﬁﬁﬂﬂé’r‘ in

t hespr esent 14} iremnegreticialoments pich peiofp a"hae'@' a"onaerrca PRYBSC {19 5 froroefy,ceha

I’

hi gh aicks), pp 3'95%58?" Fﬁ jto, fqmafitg feﬁ‘ © prazgn §'° X °'§0fy
tazrgf.gprme@%g% el a%tiw*'gﬁhmﬁm °
absor pt i on R84 g% %%a&‘tw%m E‘nglnio

humi di t C%ﬁ’éaﬁts d°V°'°p;' f‘ 't"’°s B S0 mixed f n
o d&g

ZT . awa
the presengg, ) BVi&Lat (1% &E GLSQ e parting

hydr ophobi ghdny be?eréifysfbi: LARing A gQWeQ: ar M} 0 Qh@g%tw%@%h&@daﬂ&@dn@r’ palici i%r@g

charact er i §igis 18 Prbsbrit NGHBEE.N kd B pfaRebyORedH biinbatibbChbrgblibBRoMRINRLAGRAHS Mayised

" high hurgbdbs,ya.r@e@dnhogm by‘mgﬂofm;b\mp}es.ﬁl tration test" defined in the
present i nventhe Qbnet @tcorfingl tdakd prasedf invetidhainay cdnyeih & PhueEDicorhplek taBnpBnd (A bfegh as
foll ows. 2%romatic iyamsRYcerbb-yiteacki Havisgligoptilici gedup aand © nidtal) Poraies salh &ype ecindand dye5B) i
of wat er i havng2drophilic Broleasaymegitise éHags kontrbllbighegered. | s added dropwi se from a
buret until tHees, ibnphitic groapLrefers & ant dtanic grbwpcel nprepoleeity twhigh ishveryesmiat! n, affibily fonpaterhi s
oper at i @n, anhthetstora great ip raffinityefor pib Peimpry lipenhiie grovpsymay includajchigin hydipasbonfareup.
magnet i c sPFW?"érhydquQ@'empﬁGT aemaip ydmsarbWasquped when t he total anount of

_the fine-si|i®a lipephllic glouns pgssessaqdyy dhejmefal Gamplpe cqmpaunddA) i g siryqlirghiorpuia,mey be
hydr ophobi Efefzbfys 8 'i' ¥‘§?ﬂa@8" W“‘Pﬂﬁ'yp@% éﬁ’t"ﬁg‘@"’ ‘F‘ﬂ%ednf?t ?\&H‘iﬁ‘? (ﬁ“?f‘°f‘f‘flé° or

|1 quid mixf e av] su NRa0ic Da5C e QF apc grox car |c ci cp%%)e
g%?eg?ézﬁﬁgﬁgﬁl é?ﬁ%‘g h ngen P? Ic &98& prl%@ nu ly s T(d VT’H(?I cone
oil isr equ'?’ th@tothg |I|c Qg %féré 004 foldr g ouB %ﬁﬁﬁg@mg intdrB&ion with

treatment qumRk Brimary HydEpnit |§b6h§s| mscumu IH”ESO@IGJ@J‘OOW -NF)R, JCOORENH,,i-ONSOkH] ONn
may al s s di-fifcoNHE e PENHDS theRNR trépResbitsTRE i@ grdid) MO bikali GHaI 1% -RIA, ).2th KR present
groups of trvention, lay theinydopmilic gragy, hilghem GIN Earboly (-COOH)3 bydvax@W-Obf), nitlog-NOe)TEEone G
si | anol gr cops), suffodnti® (S0kNH: RgrbupTaay[be webexablygester al |y 2 - [err] in the dry
process sili Ctip, manoazandyen(B) baingdueh bfdrapsibic gioury shuuldhpelsdddyohavenbeszeng nefess abl y
70% or npr eaphthless fugkaes in the tigaps prsferablychating a structure of 0, 0'-dioxyazo form.

50 The lipophilic group and hydrophilic group should be preferably directly bonded to the monocyclic or

polycyclic hydrocarbon group (e.g. benzene nucleus, naphthalene nucleus) in the structural formula.

_ These compounds A, B, when added individually into the toner, will both exhibit similar effect as the
negative charge controlling agent. Further, in the present invention, by utilizing the interaction when these
compounds A, B are combined, uniformization of distribution of triboelectric charges (negative charges) is

55 realized.
Further, in the foner of the present invention, for further enhancing the combination effect of the
compounds A, B, it is desirable to satisfy one of the conditions as mentioned below.
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enployed. It is preferable to use an al kyl silane coupling agent in an
amount of 5 to 40 parts by weight, preferably 10 to 30 parts by weight,
based on 100 parts by weight of gj %@({dgrebe‘ powder with a BET specific
surface 40 area of 40 to 400 [er?%P t ment anount of the silicone oil
-based on 100 parts by weight of the silica fine powder may be preferably
[err] part@) 1% nYéedl 8tBhs (i the hbt8 HABIBALL 85 thed cdnipodhdSIANBR (4o H colBinatBn HouldtB the
Specific sdmbaths & pRfeftblet € making Eéngalibifiod) MHE Tbhth EBMbEUNBS Aite kiRl bideA ks
Al 40 par t ssubstanugily ghuial toleashaiee the silica fine powder is nade hydrophobic
W th the aRkThesndtahatem drothp metaDcotp@i shouldde €r. Thiads Baferabld fof erbitiicing eharguaisiity of t he
silica finbepoader is 45 the value determ ned by N2 adsorption in the BET
met hod. Th@) e particlapsigest bfe tha basmeoundse &t Bestould rbeupreferaldly |smallet dal imgroiremausie, | f
t he tr eat ndispersibifiyimthe bifdey resindipbtificowmersial values shewlst desiggbly be £ ¢meor fless injtermnk ef
i pr overmne n‘t°'“6‘P aypIAse @prticle sized(v).1an 6.8 1y arjesin teymyef numer é‘&?@e prtiderizp (dhe
t r eat ment ’f? ‘qul?m’éﬂd?( §I thaﬂ% hevauinttwga" tame alaqtrical, resisiances: $RSFifiGally. fiege of
hi gh dlal i PY™@ARS'HY eiftyo HY‘ i B yPhetiebe grej '¥t1l9ret°ab%dP'pt| on
by the sill a{m\z? 3°t' cone ol Lreat ment

h, a [o] ex fthe bove oun |cy|| Q %L naph cud ty%er Wgtal In .
mic gglrr%@ scB od ‘:t‘he% fﬁé‘p)r lu & (li?) X E Era[:l o;}’
an extrene Case ree sl cone arrle SR S PrEg AT P e es
exi st ,,s and therefore there may sorretl nmes ensue the probl emthat vvhen the
silica fine pgwder is ded into the devel oper, the fI3wi ng characteristic
of the devel oper cannol” be inproved. The nount of th? treated silica

powder applied to the eveI oper may be 0.}p1 to 20 PR "] wei ght,
preferably 0.{l to ’-‘ gl ght , e_g__o artg by wei ght of the
t oner 20 55 As t hg res nmgf e to be ysed in €k present

i dyention, there m ngloyeg~horg tyrene and its
derivatives a ch.pS\,r rs“thereof suc as po yrene,| poly-p-
chorostyrene,| pol yvi nyl tol dene, styrene-p-chlorbgtyrend copol yrer,
styrene-vi nyl %ol uene copol Vrer; copol yners of #yrene And acrylic acid
ester &uch as styrene-nethyl acrylate copol ymer, styrene-ethyl 10 EP O
270 063 Bl acrylate copolyner, styrene-n-butyl acrylate copol yner,

styrene- 2-et hyl hexyl acryl ate copol ymer; copol yners of styrene and

met hacrylic aqid est€x,_such as styrene-nethyl nethaggyl styrene- et hyl
met hagy yl at e, styrgne- i+ butyl nethacryl ate, styrene; hthexyI

met hacryl ate; {mul ti -&€onponent copol yners dd styreng, ac XLIC acid ester and
nmet hacrylic agi > ot her_vinyl 5
mononers such fas 9 tyrepne- V|nquﬁnhyl

et her copol yngri g yfene-jput adi - emubcopolyner renet vi nyl met hyl ketone
copol ysrer, styré i styrene- nmaleic acid
ester copoly rf*pgry R |pethacrylate polyo. 79 thacryl ate, pol yvinyl
acetate, polyester, epoxy reggin, polyvinyl butyral, pofyacrylic acid resin,
phenolic resin, aliphatlc or alicyclic hydrocarbon resin, petroleumresin,
cht-ori ne paraffln either individually or as a mxture. 10

P&Ltldhlarly, as the binder resin for the toner provided for the pressure
fixing systemy there can. be used | ow nol ecul ar wei ght Ppl yet hyl ene, |ow
nol ecul ar wei pht polypropylene et hyl ene-vinyl acetate ,opolyner,

ethyl ene-acryjic gci d+ester copol yner, hi@her fa-tt'y aci Yol yester resin,
ei t her i ndi vi pual I‘yaor‘ inamxture. In tfpe preSeht-Inv ion,&ije
preferabl e regul.ts™c e obixai ned |fo40 o by w A=, 0r | NOTE™"D on the

resi nous conppnért i eto Me an-vin ic #ohomer such as
styrene or anj adryl rrO'rreC"I‘S "S- Qoht-ai-he . .,t_he)pal ymer, copolynmer or
pol yner bl end{ used as¥the bifider resin. The ton® cortai hs a pignent or a

dye asethe cohorant. For exagple, dyes or pi grren S sucl’ as Carbon

In the above formulase (1) through (lll):

R! - either identical or different, and each represents hydrogen or a hydrocarbon group

66 or Cqo or less (alkyl group or atkenyl group, etc.); with proviso that in the formula (1),
at least one of R! - R* represent the above hydrocarbon group:

a, b: Cs - Cs hydrocarbon group (alkyl group, etc.), benzene ring or cyclohexene ring;

with proviso that in the formula {l}, in either a or b, there is the above hydrocarbon
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Bl ack, Iron Bl ack, Phthal ocyaninc Blue, Utramarine, Quinacridone,
Benzi di ne Yellow, nay be included. The content of the col orant nay be
preferably 0.1 to 20 parts by meigEL ba&&&%gn 100 parts by weight of the-
bi nder resin. 20 Wen the toneFPi0& 4 magneti c toner, there nmay be
i ncor porated powder (average particle size 0.1 [err]ferrorragneti c elenments
such as iron, cobalt, nigds!and@l OY¥SmAE (HORRANR P 2 Of bl n8R #7a, InbR"Rs l%taQove
cobalt, nickel, nanganeagmoﬁﬂﬁmma% nagnetlte henatlte ferrite; ot
ferrorragnet |)c(<a;hhtéry@ asH+ kreNgpellitcetpt eri al . The nmagnetic materi aI may
be used in am:anmount of CLNiiGd, CH@npRItS by weight, preferably 50 to 150
parts by wei fithe sdiadiedcidor nbfihofeaati 3ypb ynewe tdiyiplox @dpresbriedbytRteorniuRS (1 throddh (I,

I n the devasl tbpelkyl gauidirenrasersedieyy R &2,c%s B*, Ithaee davirigf 5 trelsscambiy atolX aspbec@adiy

t he addi t i DEesiugedyand teriamdeutyl giovn. destirtysamyligraupaer af afkiicgnoup ovitl iess cartion @toms eay &b €
powder , fi®&PpiFg b'awa%' (nethg prasen; inventies, (3.5di-tarlialvg brtyHsalicyfie tabig | complex bampownd| emong- ar
wei ght ?or \9‘&}?’&5 Y'éﬁ' "° astﬁa“'?f@t'amftsﬁx(fefgp%mna&a@ Raytigulasiy jpepéerably usade |
conduct {% tl met a ab?yPl ?’@P'%ﬂnl‘ "e meip! COMBIBY Fq"}?P?\'g%a E‘gé{ﬁ"%m"ded to
char geabi || I X Bﬁa t@“ﬂﬁ?‘i‘@?s agestiops EaandyBaycedhe ligang of o
the presen! |r°mat' "’|ng °iyc§ 't%"' ‘iﬂﬁ% t of negativ eabl e
control ling "" g‘ff?d"ﬁabret‘% va'\xdle d‘g"

bi nder r5e5| n toner a cor e present. invention may contain a
met al conpl ex corrpound (A of an ar omatl ¢ hydroxycarboxylic acid having

| i pophilic groupfand a rretg g {Bl ex salt type nonoazo dye (B) ~having
hydrophilic group as the negat#v/e %charge contr@l ling agents. Hel€,

| i pophilic groupjrefers to gk atomc group of fjon- poIartfi,mﬂiq is very
smal | i# affinit for wate S eref G&e : affinit fgr oi |
Phnisary |ipophilfc groups hy r qq group, alngyclic
hydr ocar bon grouns or ar ons . i i pophili¢ group

possessed by the ound (A) A uctural fornula may
be preferably a elrocarb rb(partl cularly al KYl group) difdectly
bonded o a cycl \c (rmnocycl ic or”polycyclic) hyd-eCa4bbg. 40 In the

nmetal conplex (A) having such |ipophilic group, the aromatic
hydr oxycar boxylic acid which is the |ligand should preferably have a benzene
. nucl eus or a naphthal ene nucl eus, gpd further preferably coordinated
t hr oughg,,car boxyl i c group and hydroxyl group with the nmetal atom On the
ot her hand, the apove hydrophilic group refers to a polar group having
strong interactipn with water. Prinmary hydrophilic groups nmay iNgcl ude [err]
45 [err](here represents an al kyl group, M@n al kali nmetal of™-NH4). In
the present invention_~a 3 hydrophr lic grouly, hakogetr~€ X)H sgar boxyl
(- COOH) 35- hydr oxy () sung-- = sul foamjno,[err]
group may be pr y ng such h Qmpphlllc

’ B A4l ene nucl ¢us in the
| i gand, preferally haviMig » rudture of 0,0 d|o ¢¢¢'fornt Yo} The
|i pophilic grouf and hydrophilicggroup shoul d be pr-ferably dirg¢ctly bonded
t\Q.t he ffonocycli ¢ or pol ycyclic hydrocarbon group 1€.gH benzenej nuci eus,
napht hal ene nucl eus) in the structural fornula. These conpound§S A B, mhen
added individually into the toner, will both exhibit simlar effect as the
negative cha | Fur in resent invention, b
utili zi RY Jy&giﬁtﬁgb%%&:?h as'ifs rﬁleqa?t@é]n‘é%eé( sgloﬂ%eo {r}cﬁn azo ye go Q?tgl cel(r}ﬁlg)f avpe mohoazc}l
uni f orm zati awg modla%: B&Jj%'rﬁéial%ﬁm&& ARG E@% o Gl §(:Qr§€3&%%bé{be} St GRS 9FS)

lali

i s 55 1 ealaprtiifidervativé BShe lidand, lhBing (R HJ f bl
further enieéwci ng the cont')? nat i or%Jt effejct of the corrpoun s A B era y

desirable to satisfy one of the conditions as ment i oned bel ow.
50

55
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EP 0270 063 Bl (1) The nmetal atons in the nmetal conplexes of t he ‘conmpounds
A, B used i'n combination should be the sane. This is preferable for making
conpatibilities of the both conp t he bi nder resin substantially-
equal to each other. (2) The mnet g‘éri’n‘g%%‘%‘{ﬁ he nmetal conplex should be Cr.
This is preferable for enhancing chargeability of 5 the toner. (3) The
particle sizes of the conpounds A, B should be preferably snaller for
i mprevenent of dj per?(l bility Insfe bixader resin. Specific nunerical
val ues shoul d degi¥ablyy be 9.0 [{gDp] orjless in terms of volume average

Qf legs in terms of nunber average

particle size (dy), Tﬂ&

particie size (dp). ds A} B should have substantially the
sanme el ectrical fesistaNges. Sggcifically, the 10 vol une resistivity

rati o of the compound Al tye cofrpound B R- be prefe;gﬁby 10-3 to 103 for
uni form zation of triboel ed¥eic charges|o ner . p%cific exanpl es

of the above co
conpl ées respre
be preferably e
40 O [err] 50 In
ei ther identical

the toner
ound A,sali mﬁ;c aci d]type or naphthoic acid type netal

ente t he lag (1), (Il) or (IIl) shown bel ow may
| oy Q 3p [err] O
t he o@fo&ﬁ@@xp )through (rer): f[err]:

or erent, and each}represents hydrogen or a

hydr ogar bon group 55 or [err] or less (alkyl group or
al kenyl group, etc.); with proviso that in the fornmula (1), at |east one of
[err] represent the above hydrocarbon group: a, b: A4 - GCs

hydr ocar bon group (al kyl group, etc.), benzene ring or cyclohexene ring;
with proviso that in the fornmula (11), in either a or b, there is the above
hydr oearbon 12 ¢ EP 0 _270x%063 Bl grogR\ and in thy=forrmula (I111), in

“eigber of a or |b, and Xgr |d, there |he above hydrocarbon group; [err]
(counter ion): [err] Me —~N=N

‘Hv

Cr, N, { Cu, Zn, etc. 5 I n

the salicylic ﬂcid or nap |c acid pe net al compl ex represented by the
rough (I11), &8 the ;Okyl

formulae (1) t 8 p lesented by [err] those
having 5 or |egs car bon atoms c be redd P@'P uqe'h,...-anc( veytiary butyl

group, tertiary %?68 or a IkyI group with Ie§s carbon atons nay be

. (C)—N- N—@i
L @

35 As the metal complex compound B, more specifically, the complex compound having the following
structure may be particularly preferably used: '

50

55
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preferably used. In the present invention, 3,5-di-tertiary butyl-salicylic
aci d conpl ex conmpound, nono- tertiary-butyl salicylic acid chroni um conpl ex
conpound may be particularly pref eépae%y b%eﬂb 10 As al so represented by
t he above fornulae, in the netal conp é& ofifpound A, the |igands bonded to
the netal atommay not be the sane. In this case, of these |igands, at

| east one ligand may be the ligand of the aronmatic hydroxycarboxylic acid
hawg |ipophilic group.,ﬁg uch nmetal cogpl exsconpound A, nore
specifically, there may pe“farticularly
conpounds having the fol | ow f or mul ae: :
Na 25 & p— N=N=—4 30 On the other. hand, as
the netal conplex salt type no zo dygy’B, netal conplex salt type nonoazo
45 dyes can be convenieptly uséth As A he nonoafo dye, the netal conplex

t ype nonoazo dye having h coupling @ oduct of p ol or naphthol derivative
as the ligand, having thg structyral Kormula (I or (V) shown bel ow nay be
preferall y used: 50 55 1} ER® 270 5&3 Bl 5 {0 [err] 15

20 [err] 25 30 35 Ab th -L§+*ﬁ@ conpound B, nore specifically,
t he conpl ex conpound having fol | ow trucjure may be particularly
preferably used: 40 45 59 5 EP 0270 C?EB

15 N

% / A
x.,‘"
0, N—Q—N =
(9) O
2 S ENocd Yctf gy t
Cr 4
U N
c2-{ )-nnog_ o o,
30 —N=N "O— NO .
k r
35 . .
The ratio of the compounds A, B as described above based on the binder resin added should be
preferably the compound A/the compound B=1/10 - 10.0/1, more preferably 1/3 - 3.0.
The total amount of the compounds A, B added may be 0.1 to 10.0 parts by weight, preferably 0.2 to 6
) parts by weight, particularly 0.5 to 4.0 paris by weight, based on 100 parts by weight of the binder resin.
\&( 40 In the following, the method for preparing the toner containing the compounds A and B is described

below.
(1) A binder resin and the compound (charging controlling agents) A and B (sometimes further magnetic
material and dye or pigment as the colorant are added) are uniformly dispersed by a mixer such as a
Henscsl mixer.
45 (2) The dispersion obtained as described above is melted and kneaded by a melting kneader such as
kneader, extruder, roll mill, etc. ' }
(3) The mass obtained by cooling the kneaded product is crushed coarsely by a crusher such as cutter
mill, hammer mill, and then finely pulverized by jet mill.
(4) The finely pulverized product is regularly distributed in particle size by use of a wind force classifier.
50 (5) The classified product obtained above is mixed with the treated silica fine powder, added optionally
with external additives such as fluorine type resin fine powder, metal oxides, and mixed by means of a
mixer such as a Henscel mixer to obtain a developer.
Otherwise, as the method for preparation of the developer of the present invention, the polymerization
method, the capsule method can be used.
55 The developer (toner) of the present invention thus constituted can obtain good cleaning characteristic
even under the environments of high temperature-high humidity, low temperature-fow humidity, etc.
Having described above about the basic constitution and the specific features of the present invention,
the method of the present invention is described below by referring to Examples.
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10 [err] 20 25

[err] 30 35 The ratio of the conpounds A B as described above based on the
bi nder resin added shoul d be prefégggjéa/ggak%]conpound A/t he conpound B =
1/10 - 10.0/1, nore pref erably 1/ . U. e total amount of the conpounds
A, B added may be 0.1 to 10.0 parts by weight, preferably 0.2 to 6 parts by
wei ght, pari the ika AJ@é &,@mgg, plgﬂg)bmghs by wei ght, based on 100 parts by
wei\ght of the bin resin. I'n the follow ng, the nethod for

prepari ngxdniple £t oner cont ai ni ng t he conpounds A and B is described bel ow.

(1) A binder resin and the conpound (charging controlling agents) A and B
(sonet# nes furt hegh yragehe yRiir@ataibutial Gl Pi gy@nt as the colorant are
added) are uniformy dispersed by"gd m xer such as a Henscel m xer. 45 (2)
The di spersion olistitechtasr degeylivemy above is nelted amd kresoed by a

mel ti ng kneader such as kneader, extruder, roll mll, etc. (3) The nass
obt ai ned by cool MWGKM@ Mﬂ#@m.ushed coar sel y by a crusher
such d% cutter mlIl, hamer nill, and then finely pul verized by jet mll.

(4) The finely paVERage: PAtIAI !@Q &y A distribfePMEDarticle size

by use of a wind force classifier. The cl assified product obtai ned
above is m xed wCHhFomizmR Md %’qud’ %mer addedd Q{H'ﬁ)nal ly with

ext er ngl additiv&s such asl Iuor| ne type resin fine pomdp(%#?%al oxi des,
' alh a

and m xed by nea as a Henscel m xer
devel oper. O herw se, as t he net hod for preparation of the devel oper of the
present invention, the polynerization nethod, the capsul e nethod can be
used. 55  The Thwe chiied @@ckneddod BE Fo)l milf att15E®topIBE 3 €rahd btV edtlingOfuiveied by jet mill,
*const i2b ubmeidthe apartiolbs arimarilyo ofdS | 20am iim gize lvare actdssitiad Syl wind Waece tonebesin & m@gatively
enyir onnehvgsabld magngle tonenpiessified prestuttivdia humiiedaverpge pedigletsizerplabadt Bmie- | ow
hum dity, d\ert, 10Gparts dy (eeloht ofisilida HnporawderJBET spegific Butate argp AL int/atAersll #200. t he
speci fi ¢ Progiuepd, by dingen pgyesi dS"@F?t appliod avith isigne ceuping feptmert with 20 bycweight of
i nvent2| 0 :"P@etﬂé%g'Eﬁ"T"aB?de v ‘BX‘ fubipled forhg atttﬁa‘H'Eg? 118s°C. Il‘i%"’:;‘; FP"EtP'“12t07@°0 063
Wi viscosity cs.
gg' y:, gnihg % % ‘ﬂ?’a‘f’f vP‘ tﬁ a solvgy},:nd aftgrj drymg s?biggg ttheétstfeétfneet@%
d wn ilicope o
100 part tas bove 'g?%yt'j lfv:v%‘ to K?ca |n po or were externd
2 par t3§ in a developer hav La}/aagngt )ﬁ a?ep | d&r% \‘oﬁ:ndcénpjvg Xa
rophobicity of 98% F I owder was fo to have ethanol ophohjcity
4 part’s i ARG Machibd Raiigisn %‘ﬂ@%«gﬂvg 8ih o rif. Aok D ol ik harindss @1
af ter cogf b I(lﬂ:-:p \phod@ded %?@ar%)i dr@h dlaiheter, to 30 gmm) was modified so as to be capable of reversal
developing, and image forming test was conducted with the developer obtained, under the conditions of a
drum charging amount -700V, Vpc 500V, developing bias Vpp 1600V, frequency 1800 Hz, drumsleeve
35 distance 270 1. The toner image on the photosensitive drum was transferred onto a plain paper by corona
transfer at an effective transfer current of 6 x 10~7 (A/cm), and the photosensitive drum surface after
transfer was subjected to blade cleaning with a urethane rubber balde (penetration amount of blade, about
0.7 mm). Under the conditions of normal temperature and normal humidity (temperature 23 °C, humidity
_ 60% RH), good image could be obtained. When successive copying test was performed by use of this
\w 40 copying machine under low temperature and low humidity (temperature 15 *C, humidity 10% RH), high
hand temperature and high humidity (temperature 32.5 * C, humidity 90% RH), there occurred no image badness

such as filming, toner fusion, drum damage, image flow, image white drop-out, etc. even after successive
copying of 5000 sheets.

45 Example 2

Hydrophobic silica fine powder was obtained in the same manner as in Example 1 except for changing
the dimethylsilicone oil treatment amount relative to silica fine powder to 3 parts by weight. A developer
was prepared in the same manner as in Example 1 by use of this silica fine powder, and 5000 sheets of

50 successive copying was performed under the respective environments. Good results were obtained.

E.xample 3

Hydrophobic silica fine powder was obtained in the same manner as in Example 1 except for changing

55 the dimethylsilicone oil treatment amount relative to silica fine powder to 12 parts by weight. A developer

was prepared in the same manner as in Example 1 by use of this silica fine powder, and 5000 sheets of

successive copying was performed under the respective environments. The results were good and no
image flowing or toner fusion occurred.
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20 and the particles primarily of 5 - 20 [err] in size were classified by
wind force to obtain a negatively chargeabl e magnetic toner classified
.product with a nunber average par Elgéf f about 8 [err]. Next, 100 -
parts by weight of silica fine po e‘? Egecific surface area 200 [err],
Aerosil| #200, produced by N ppon Aerosrl Go.] were applied with sil ane
coupl i ng tcegpaampiexampldy 20 parts by wei ght of hexanet hyl enedi si | azene
(HMDS), then subjected to heat teatnment at 110 *C. The treated product (100
25 parts by wWelegivpdr wea propgred by dGise @8108Chants by wdifht pEthb fadnétio\Bhed Déedad Example 1 to

di met hyl si whichoh peris| by Wéig® @f sii¢asiteiowiter 1Dy applied paithdilane CbolipfingSireatrtdns with<agak u)
di | ut ed swi ampthyleres|lazenatwereraxternbllyeaddett: Whenthe sinetesteds nExiramd 1 were abnuvetéd, mhagd 50
[err] C to foyingpepued pites sorving of 3hoMuGEP0 sheets trddr hight tampkiratwre bl high| uwiditye widlelundet 0
100 parts 'pY tafergite ase lowHimidiygieaar ifusiop @pte thecdryss suriagecageuried after aboss3, 500 sbeetsing d
above, 0.4°B¥¥% s by wight of the silica fine powder were external ly added

to obt a|1n g devgl oger gaw ng a magnetic toner. The treated silica fine
powder fa a 30 hydrophobi city of 98% Further, the treated

silica fine Ploa\égl J r\tleepo%dgfeo ame |m| ldrg bl Clt of 68 A
Sl s b TS e s

[err] s vr@aerHMtJmpedw&%naaow ﬂurhanycma l1Bwi o&'ﬁrf&f at% V@ dapéheas uﬁda high'29¢€
form ng t aehperdhsie Sramigtidumitiyi t h t he devel oper obtai ned, under

condi ti ons OAs aestibetnabdva, if iah Gleatraphttdgrapiiid éceds Gk M]ncl’é@l@éﬁmg d@yaioﬁrrwmg pdsade VPP
1600V, fr egotect®f a@her blade agninstwl mhetoandtive mlintbba Ritte sraall Gsulffd2s hirdneds) @hd @3vélbper

i mage on tdestaigihgthe silinading powderciubjentadals sillcosalifteatment abet tife taatmbra iwith Psilass coliyling
corona 19r Aget gan give ageodinfags; whilecavoidingimbgs: defagt byeauttingér contamiriaBien/of (he/photysensitingl

t he, phot osEviaspt In @ phetpsgnsitive; Aumcas smlk diameter aths f dargevadiussal bjretires thist effedt|isinerked,

cl €ani ng wherbydygbilityiohthe Phqigsensitiveyagreher ¢andn danreved torenbanes giraniog chelaeteristic. about
0.7 mm. Under the conditions of nornmal tenperature and normal humdity
(tenperattﬁ-’fw%—c hum dity 60% RH), good i nage coul d be obtained. Wen
successfve copying test was perforned by use of this 40 pyi ng machi ne
under | ow t enper at uiSd yavame-dn tiyl el ateshnd gk melagle @ﬂlw}lﬂgﬂ!y 10%
RH), high tenperature and high humdity (tenperature 32.5 C, humdity 90%
. RH), there occurqmlrweitrrage badness such as filmng, toner fusion, drum
damage, i mage flow, image white drop-out, etc. even gfter successive

copyi ng of 5000 sheét“fim BYSTHeE M- I‘L/‘dﬁﬁﬂ‘ib’bl%s’%’r?lka 9% RRARr was
obtained in the sami‘ r as .in Eﬁta ept for changing the

di met hyl si |'i cone oi MRS Art4TS (r"bﬂgéﬁ €10 silica fine powder to 3
parts by weight. A devel oper was prepared in the sanme manner as in Exanple
1 by usw of this silica fine povvder and 5000 sheets of 50 successive

copyi ng was per f orgygg- yve envi ronnent s od.results were
obt ai ned. Exanple 3 r@%ﬁ?@b. c si I| tdfl ne powder was o%t |arfetcf in the sane

manner as i n. Exanpuroh 1%£ Allc Sl 55 the di net hy &Pne oil
treat nent anount rel z;,thlive ??%l lica fi n:;?)ovxder to 12 part?be wei ght. A
devel op®r was pr el riopylehes @k manner as in Exanple 1} paptse of this
silica fine powder, and 5000 sheets of successive copying was perforned
under the respective environnents. The results wer e good and no i nmage

f1owing or tfRehob ki wQ&%HeSQn rhGnil 2t 156 -8 tgrgy 063 tn' ¢ i ﬂrm' e
1 A devgl QAgEiadsd BY WRdford b’btéﬁ nébfauviﬁ% e%tzé Wiat etlcp ondr frﬁ
toner useasf o BX@NMHeanalndtie oY Gdsifibdprodaétivas ntWE)' r& vbiagh partidfe &Q‘M’er
only appl iagélt we thl.ﬁthérﬁfUO gaRLIBY Wélght b At BRivdeNchrRer 2)‘6 mesh pass-aoo mesh on particle
size) and 10 parts by weight of the magnetic toner classified product were mixed for about 20 seconds, and
the triboelectric charges were measured by the blow-off method to have a negative chargeability of - 17
§0 Mmc/g.
Next, after 100 parts by welght of silica fine powder with BET specific surface area 200 m2/g (Aerosil #
200 (produced by Nippon Aerosil Co.)) were treated with 20 parts by weight of hexamethyldisilazane
(HMDS), heat treatment was effected at a temperature of 110 *C and further the treated product was
treated with 10 parts by weight of dimethyisilicone oil (KF-96 100 cs, produced by Shinetsu Kagaku) diluted
55 with a solvent {40 parts by weight of n-hexane). After drying by removal of the solvent, the product was
subjected to heat treatment at about 250 *C to obtain hydrophobic, negatively chargeable silica fine
powder. The silica fine powder obtained was found to have a hydrophobicity of 99. Further, the silica fine
powder obtained was found to have a methanol hydrophobicity of 70.
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5 anet hyl enesi I azane were externally added. Wen the sane tests as in
Exanpl e 1 were conducted, image flow ng occured after copying of about
3,000 sheets under high tenperat Lérpeo?;yjoégigh hum dity, while under | ow
tenperature and low himdity, toner Tusion onto the drum surface occurred
after about 3,500 sheets of copying. 10 Conparative exanple 2 In addition
to 0.4 par tFartief, 2tdags by weéight off thaslich aeCtRivded lobtaihadetld Soapakéiby Weigth of dn oo pgaIbAL | ve
exanqal e &qridd (DB npalr ore300fmesh pass partich sidef andcthe tribskibetiic tiaargirpt charactatisiibos! e GjIEGT

si m | ar | {necpowiien wax megshied . find\hetit Hath eegetivesharges bb-28udign Exanpl e 1 were

per f or med, Balblendiog®i4 peststby weightiof saidostiicowitht0p eattsthy weightct said megnetispyniengassifieds, 000
sheet ¢ 18" °ﬂmﬂémeqaem'wf@ﬁg@P'amﬁwemem-qoewwﬂ maereslg/devplmg wasgrepafelg occur r ed
after aboutBy2spabtre H@%?"g‘pﬂ’f?ﬂ'e‘i""’ :‘ﬁe%ﬁe P’é‘"‘&r‘?ﬁf’t PPRYFAd Y tgeansief a

descri be&"n o V a SI ﬁ(i skopiep): A "r;,‘:ﬁy"dq @a‘f‘i‘i"ﬁ

per f Or ”ego E(l %%Bb \7n atgl):éﬁ ? ‘T En ?r tr}?
.t. ora%aﬁg w1 fasrﬁ,ﬁ. o "nﬁ gug Fpe a

f ' ne pO %@ nd ovéd ldh?%gr tf?é ondi @Bﬂ#dﬂ te «e}:‘ re E \}\%t h a

si | ane C@t%' hr{agth fieCiHady fofrity Fosulf} 9 rh‘i’init!

def ect bibrrﬁdﬁ&ﬂ 4fidief fo il vadn f‘%ﬁd fﬂé‘l e BJ&@WH rﬂﬁ %§‘§dol|t' 1V1eev§ﬁjfe #C%and to %

phot osenwééki WRo, ik LEdbdRssive NBdbyingliedtERinGdr té TrdipattitedérdPonmahls B nigh téniPoteRidHidh

thi's effmeiidityandtiwkiedperstireloaltymidity, alicbdshy caying lae1qwootsmerwdstpbwdﬁnmemqﬁé- can
be i npr otivel, wereby baideages eahlibegbteihat act eri stic. Exanple 4 25 Styrene-butyl

acryl ate-butyl mal eat e anhydri de copol yner 30 - (wei ght -

aver age BExmgle Sabout [err] ) 100 parts Magnetic material (magnetite, 35
2 [err 60 parts Chrom um

a\r/er ﬁge di amet ol tce)sts as[ in Ex;mple 4 were conducted except for chan the; tremgeid p£ [pevider toya x

orga Q: CJH?) qinsy Vil

4 Spart 'qw R‘ttﬂﬁ%"c Reygen ithysnepifiG gyrface grep of 200 "flsoreate’ Vit 2Dperts by,

pul veri zg?ig 105' ﬁ" a deqp b we'&@ of é,'f'ﬁT"?:P' 9?\ g“ ?18°‘Yd8‘r\‘,‘§ to

obtain a f‘ R %c' aﬂq '1 Lore  Boduct

f In chln SIml S mf ég\ nor

of 5 tp gmp e'n.s b 44‘0:{ %fﬁave a

vol uné’ aygla ethpfu; ,e.t,swzse‘@ m ss& ﬁas;l, e

wei ght Oiooar'ﬂzlgk;%u&ﬁ fy" witha30 bﬁ h

and 10 pafataste

e\ 16 tievBibpeh. "o BEE @lsd Go beaaf. .rcgleée%s.id @déy.pd Qﬂfd.cme vé%g .m xed
f or abougnviddhmems.onds, dpthe triboelectric charges were neasured by the

blowaeff nethod to have a negative chargeability of - 17 50 [err] Next,
af t er 10Conymrdie dxgmpedght of silica fine powder with BET specific surface
area 200 nm2/g (Aerosil # 200 (produced by N ppon Aerosil Co.)) were treated
with 20 paftested)piligaefingrowdsr wae latained Hby i refictingl 2zane by MiiPH)of hdxemethiidisiadamewith was
ef f ect ed1®tpads bewpjehtof eilice fing pawtier Withamepegifier sutiese atelof 2G0cm¥@ WVhen thd Udoelogyic
treat &l gleing Fharpelgristic b the\giicafine peydeivapexanined); it hadameoative chargrabliy of G150 eg/p.

pr oducedAE'?"eBH?'n"é’ts IePRISE awb steﬂ |“d?°eﬂ’"§5“a"ﬂﬁ’taﬁ 'faﬂeepleémxcqur ﬁarrq ee syamm ght
of n-hex %‘f‘? '?é?“" fpunds 19 hgye f hydgo H@b

e 3&5 éagmﬁfuzr gﬂgﬂﬁf‘é}g@ﬁ {E}ﬁ@ SRl E%W@ﬁ%md

obt a| ned VRS foun ave a net hanol ydrop o i ty of 70 17
Comparative example 4

45 Treated silica fine powder was obtained by treating 100 parts by weight of silica fine powder with a
specific surface area of 200 m?/g simultaneously with 20 parts by weight of hexamethyldisitazane and 10
parts by weight of silicone oil. The treated silica fine powder formed by this treatment was found to have a
methanol hydrophobicity of 40 and a negative chargeability of - 150 wuc/g. A developer was prepared and
applied for the coping machine in the same manner as in Example 4. An image density of 1.3 was obtained

50 at normal temperature and normal humidity, but the image density was lowered to 0.9 after left to stand one
day at high temperature and high humidity, and lowered to 0.8 after standing for one week.

Example 6
5 After 100 parts by weight of silica fine powder with a specific surface area of 300 m?g (Aerosil #300,
produced by Nippon Aerosil Co.) were treated with 30 parts by weight of hexamethyldisilazane, and the

treated powder was further treated with 20 parts by weight of a-methylstyrene-modified silicone oil (KF-410,
produced by Shinetsu Kagaku) to obtain hydrophobic, negatively chargeable silica fine powder. Said silica
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EP 0 270 063 Bl Further, 2 parts by weight of the silica fine powder
~obt'ai ned and 100 parts by wei ght of an iron powder carrier (200 nmesh
on-300. nesh pass particle size), pmuéjraeqﬁégpoel ectric charging '
characteristic of the silica fine po nmeasured to find that it had
negative charges of -200 [err] By blending 0.4 parts by weight of said

silica w tinelddRddpavad foumdto\WaletHiydRbhobRityof TRANE tretharloPRYaFopitob®Sdf 75 Ak énegatlve
product , acraegaiityver!-y1ockay. seaklie i@ paadr | (619 pEroyCraIgRE Was bienBRd With 1160 parts by
devel oper waight pt thpmagneltic thier tisssifief produet o ELanipb iR paiphre dlslopEEWhinade @rﬁting

[ nmage f or nesigrvas @griductarsin dlensing imn@theb s INEExABPIO R, @ idegundshsity at 1.9 - A8 alab albRed at
-copyi ng sraodina denBelatire $0 ABnmapinwtitg.cuid lalgo @o frage Yensifihef 1001 wap abihBd B@n e d
cont ai ned #aglrguedsehigh temperature and high/humidity fas d| vessk. with gried resulisibeing Rlveotitined bitend
i s provi deBHoestY? capyioderd 0090imer Heyleribe respagtivelenvormastshane rubber bl ade. The

| mage densjt ngs found to be about 1.3 - 1.4 under the 10 conditions of
nor mal terrg’@éﬁf—are and normal hum dity (23 C 60%RH) The copyi ng machi ne

overn e con |t

havi ng the deﬁ{ hl%gtﬁ di rea&a C

 oh erpepall L%%@Maca bW&L @ﬂ i%‘é" ?ﬁﬁ% U pore g‘? {ve.‘g%‘i
i mge for ]}m Qc ylé u‘!t é odu od b '
initial i r@%ts %&%)'W{ﬂe ?'.y 1}6 a&f;e ﬁty
remai negs agowabtQhydroph lcQWQB%) ﬁi‘e tretatea §.ﬁ<ﬁr}ﬂe fpe&depw& BisHa w.é\| By% ﬁﬁi%ﬁ&bve
copyi ng t embghetic BB Bladsied HroGRESEXXRDIE A\ prRPAIE B dSveber Wiith ﬁasmaers@&défeex&tne

15 humi di t samanichadeofornbisgTRer & Inr Bxainpid/ 4) WiktiéH they coriicRed Sriokhl Csapiatis &id Adem& 00
sheet s washypigity.dmagediensity pat.3, tand/aéoyit washiclr @ highay @ afteresgadingcforone wbek ualidr dighed.
Exanpl e 5 t8@perature Fchighchvmidity ednditians, thus edibitingl goodiresuits. A\lso,(goddi®butsl weve obipihed i1
changi ngp t vecessivespryingdéstsi under thenespestiveckevironwet0 parts by wei ght of the
sica fine povvder with specific surface area of 200 [err] treated with 20
parts by WERHPE8of hexanet hyidisilazane and 3 parts by wei ght of silicone
oil (KF-96). The silica fine powder was found to have a nethanol
hydrophgbicity of Stysede-butylobcrelatargsadjlity of -i66 paees] [ evel oper
was pref)sared and applied for the copying machine simlarly as in Exanple 1.
At nornmal tenperattagnenic materielb (maguetitean i nage density of 1.33 was
obt ai ned, and when left to stand under high tenperature and high humdity,
the i mage density W&gﬁ) size 10.3 ) exhi biti ng good deG@IpmE®t® with a
specifi g surface of 20, b‘g‘?r'é'l’bt aneously with 20 parts by weight of
hexanet hyl di si | az y weight of characteri3tPRt®f the

devel oper. There i n_successive. copyi ng under the
respective envi ro\é@iﬂ&ﬁﬁﬁdﬁ)ﬁﬁ){oﬂﬁ% VEERAED | ORI at ed?s‘?ﬂ'ﬁ%t fine
powder was obtained by reacting 20 parts by wei ght of hexamethyldisilazane
with 108 parts by weight of silica fine powder with a specific surface area
of 200 [err] Thehabover inbsiyee| wastmeited 3@ knesded gn hef rollaat 3% ter1BG T € dor G0 mimdsssand hea
fine powdegoolagh follewed by pulvprizatien thgbbubitibgat i ve chargeability of -150 [err] A
devel oper waéthepP‘@’ﬁ%Heéd”%PR! optaigedeesi ‘Hasﬁlf'ﬁ? 18 dnyolumaravespgecparticla sizg ahifl to 12 ek ept

f.oor using ?fg rdndcloroe plassifios. \Aﬂ@ﬂeddm %gﬂae!v chprgaable, raagnetig tappn Glasgfiedjprpduct.

pHder \Was f :c?t &?’;ﬁ ’(/ yel tﬂy' ?s(? s'f' %’Q%‘”‘p E?PZ%P s”’faﬁ%argﬁ‘ ofi Zs%mﬁ‘? ne
wd bt & %ZPIP °

ggvele{)pgr tpg@;igy st Q y we'gh %'g i '§°"te>9998&'916.) 's s °?1'39 mal

tenperature 1653549@ byMrahtdafftaé abtaw mLJasuc IR0 @uas%R d@ﬁﬂ&# ﬁ meg He Gt

1.0 aft gy dambib-atwereThended b bt a G ok enperat ure an Ity con | t| ons
after one dagy mesd of HRisérBRgS plﬂﬁ? wowed mm%eﬁct;mo@sezsnﬁs R rﬁi}n&w{&kﬂﬁ hbi@hes®N€
week. ConparRajiaiea ©kasTEbdaing mdins with a Lidtihe eibber Iblabe(LBP-BAY, PRIAIRE by@andcaf indigsied
by treati normbtiid epaliation vag comiu@él. AS the Sésuk, QiarirlgiiMaye erinatdh rapbdtddl for 5,000 sheets under
the normal temperature and normal humidity environment, image density was stably 1.3 or higher, also
50 without any deterioration in image quality.
In image formation for one week at 5,000 sheets/day under the high temperature and high humidity
environment, the difference in image density between the initial stage and after successive copying is 0.2 or
less, with the minimum value being also 1.2 or higher. Thus, no deterioration in image quality is recognized.

s5 Example 9

Treated silica fine powder (sample-b) was obtained by the same treatment as in Example 8 except for
changing the treatment amount of the silicone oil relative to silica to 2 parts by weight and evaluated
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specific surface area of 200 n2/g sinultaneously with 20 parts by wei ght of
hexamet hyi di si | azane and 10 parts by weight. of silicone oil. The treated
silica fine powder formed by thls Igbezgél é was found to have a nethanol
hydrophobicity of 40 and a negative C H@; K ty of - 150 [err]el oper was
prepared and applied for the coping machine in the sane manner as in

Exanpl e 4imidiy ésadge. density of 1.3 was obtained 50 at nornal tenperature
and\mornmal hum dity, but the imge density was lowered to 0.9 after left to
stand oneExdaple 3 hi gh tenperature and high humdity, and |lowered to 0.6
after standing for one week. Exanple 6 65 After 100 parts by weight of
si | i casfi neTreaodisikcaiipa powderssamplefc) wasseptdinad by the same freaBMt asif EGxamineredcdpt %300,
pr oduced 959nolqp fsotieameant, aneuniCy the sgiicere el ielativedo wilieshto31@ Rars by whight\eed giatuated
hexanet hy¥¢ledy 32P8%e, and the treated powder was further treated with 20
parts by ht, of a-methylstyrene-nodified silicone oil (KF-410, produced
by Shi net%—gm%é}aku) to obt al n hydr ophob| c negatively char geabl e si I i ca
fine p Owder 3 Bl fi

Tre 9 Ilc§ ﬁné gam le e sa rea n? n¥‘9s‘% or
Eg\égt ?Vg ﬁggiglﬁ& IM%P met p sili néflh vﬁ!oa?bﬁw%‘wt e[ %aﬁlg!ipéﬁ :C:DS)

wei ght) was ble ded wrth 10 arts y welig rragnetlc t oner

cl assi fsi etﬂ,npa.eﬂueian@feixanpl e 4 to prepare a devel oper. Wen imge forn ng
test was conducted 1n the same nmanner as in Exanple 4, an inmage density of
1.2 - 1.3 wosatekélichi(daeflle@l wés obaidbdriy tht aame tréstrbn® asain (Exangpien@ bxcb 16r Giifoymingin d
al so an inowijjeond eihsaatment; Bindlevfuated bimllarlyaes aldsé.ai ned even after standi ng under
hi gh tenperature and high humdity for 1 week, with good results being also
&al rRed Gemparetive gxampledi ve copying for 10,000 tines under the respective

e ronments. Exanple 7 10 The di net hyl di chl orosilane-treated sil | ca fine -
powder (100Tpaled silicg(sampledhvps eftiaingd e the|spme magher gg"&@@ Br&@‘c% EARRIng) {
silica fisfaul r the, JXeptm taY”'tBE’rs"é’f?eEun'I"E ageft (ANMRS) And dhep pilicongyolh peamaRt 3Rd 10
parts by el s'"B'F'yoﬁsr?B? yl di chl orosil ane was treated with 5 parts by

wei ght? ®of di net hyl silicone oil (KF-96, produced by Shinetsh Kagaku) In the
sane manner as In Exanple 4 to obtain hydrophobic, negatively chargeabl e
silica 15 powder (hydrophobicity 96% . The treated silica fine powder was
bl ended with 0.4 parts by weight of the nagnetic toner classified product
of Exagple 4 to prepare a devel oper, which was then subjected to the sane
image formng test as in Exanple 4. Under the conditions of nornal
tenperature and normal humdity, inmage density was 1.3, and-also it was 1.1
or higher even after standing for one week under high tenperature and high
hum dity conditions, thus exhibiting good results. Al so, good results were
obtain®d in 20 successive copying tests under the respective environnents.

Exanpl e 8 Styrene-butyl acrylate (8:2) 100 parts 25

Magnetic Material (nmagnetite average size 0.3 [err]

60 parts 30 . Pol ypr opyl ene wax

?-kpart‘,sa Chrom um contai ning organic conpl ex 2 parts 35
45

" 50

55

20



The above m xture was nelted and kneaded on hot rolls at 150 to 190 [err]r
30 mnutes and then cooled, followed by pulverization to about 10 [err] The
pul verized product obtained was cl SSI fl%scéeo a volunme average particle
size of 10 to 12 [err] neans of a 91%7‘* I classifier. This is called the
negatively chargeabl e magnetic toner classified product. 40 After 100
parts by weight of the dry process silica fine powler with a specific
sugface area of 2 gwWereTtTreat et T aury syrstemvvlth 20 parts by

wei ght of hexanet hyl di silazane (hpereinafter HVDS)l thg #reated powder was
treated by spraying with 8 parts py wei ght of di npthygsgll one oil (KF-96).
This isgcalled thg treated silica}jsanple-a. Wth 10(§ ﬁaﬂ'ts by wei ght of the
above magnetic torer classified p oduct, 0.4 partp byn i ght of the 45
sanpl e-a were bl ern de»o‘e-l—eﬁy By—rpans—et——a | aser beam
printer provided Wi sensi five drum havi ng suffacg hardness of
21 g and a bl ade ¢ t hoa tr etchang rlbbergbl gﬂe (£BP- 8AJI,
produced by Canon) tg n eval uation wap conductgd. Rs the
result, during ing
terrperature and ndg
or higher, also 50Q wk

eated 10r 5,000 sheetsumn der t he nor mal

-
eeq1vi Longent, iJragp den5|t¥ s"‘st.g_bly 1.3
§ erl;or tlgp I I frage 8ua-|ty"'ln3|nage

- formation for one eet s/ day under }he hi gh terrperature and
high hufidity envi dpgference in imagg density |between the
initial stage and [ cwpyongol sd. 2jor Igssg [wi th the m ni mum
val ue being al so 1. 280 Ri gher .{f®hus, no deteriorftion in i magg gmal ity is
recogni zed. 55 Exgnpgeg9 |Treeatdd Z$rT1ca 11 ne powdgr (sanplg-b) was obtained
by the gane treatneng s |i§ Exq@#le & except fpr ¢hanginggtihe treat ment
a%;punt of the silijcone oifl rel agi e,l;o Silicago ? partis By wei ght and
eval uated 19 E 8 = arty as = 10 5
Treated silica fi r (sa 3-C) was obtai ne bythe anme treatnent as
in Exanple 8 exeept for ¢hangi@dhedtreataenp ampunt of 4he siligone oil
relative to siligalto 12ijpd@ts ated sim{arly gs above.
Exanpl e 11 10 TrFat ed siIi@éuf' R-OWERe : h-—wes—ebt- med%the
sanme treatnent nyExanplipy8 lexdept for using sijflica withi a spe& fic
surface area of 30D H2/g,| IIpdmi @ BY vRi gRt &F alsil aMfe Coppl i ng.:agent
(HVDS) and 12 part ﬂymﬁi@t" o - mbt hyl stlyrehe dili cone”ol |
eval uat & simlarl / s-cal:ove. ) Conparative exarjple 5 Treate§ si;‘,l i ca
(sanpl e-e) was obth ecg HQy the d regt ngnt jas itn gnpé 8 except for
performng no sili ,oﬂe"oll dre nt, and evaPuated sim y d@s gbove. 20
Conpar ati ve exanpl ¢ ‘E E at-“.'gzd S| ~(-sarphe -ebtat-Refl in the same
manner gs in Exanplek8iexdcept fimBpesfoem 89 & nullt anagushy|t he t meat ment
with a silane coupli®g®derd (H ~and4t hg sid i cone ail fr¢at nent, and
eval uated sinmlarl _;as__aﬂoy_e o -
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~~~~~~~~~ 2 EP 0 270 063 Bl Exanple 12 Styrene-butyl acrylate
100 parts (copol Wﬂ&ﬂﬂtﬂﬂﬁat&%l@t@ Magneti c rraterfogjo mat%net ite)
aver agé size O. r] parts

Polypropylene Waﬂcepolymerization ratio: 8:2} 3 parts chr omi um
contai ni ng organi c conpl ex 2 parts The above m xture
was nmelted and kmmahed ien warterialll (malgnerQtle0 190 [err] C for 30 ninutes and
t hen cooled fol |l owed by pul verization to about 10 IL. 20 The

pul verized produ@tvm wddends chadsi fied to a vol ume &vereagss particle

size of 10 to 12 [err] by
olypropylene wax 3 parts
Chromium containing organic cbmplex 2 parts

15

The above mixture was melted and kneaded on hot rolls at 150 to 190 *C for 30 minutes and then
- cooled, followed by pulverization to about 10 .
o 20 The pulverized product obtained was classified to a volume average particle size of 10 to 12 b by
\, means of a wind force classifier. This is called the negatively chargeable magnetic toner classified product.

After 100 parts by weight of the dry process silica fine powder with a specific surface area of 200 m2/g
were treated in a dry system with 20 parts by weight of hexamethyldisilazane (hereinafter HMDS), the
treated powder was treated by spraying with 8 parts b weight of dimethyisilicone oil (KF-96). This is called

25 the treated silica sample-a.

With 100 parts by weight of the above magnetic toner classified product, 0.4 parts by weight of the
sample-a were blended to obtain a developer. By introducing the devsloper into a modified machine
obtained by modifying a copying machine provided with an OPC photosensitive drum having surface
hardness of 21g and a blade cleaning means with a urethane rubber blade (NP-150Z, produced by Canon)

30 to a machine for reversal developing, the toner image on the OPC photosensitive member was transferred
at a transfer current of 5 x 1077 A/cm for evaluation of image formation. In image formation of 10,000
sheets under normal temperature and normal humidity conditions, the image density was stably 1.3 or
higher with no deterioration in image quality being recognized.

In image formation for one week at 10,000 sheets/day under the high temperature and high humidity

35 environment, the difference in image density between the initial stage and after successive copying was 0.2
or less, with the minimum value being also 1.2 or higher. Also, no deterioration in image quality is
recognized.

Examble 1 3

Treated silica fine powder (sample-b) was obtained by the same treatment as in Example 12 except for
changing the freatment amount of the silicone oil relative to silica to 2 paris by weight and evaluated
similarly as in Example 12.

45 Example 14

Treated silica (sample-e) was obtained by the same treatment as in Example 12 except for changing
the treatment amount of the silicone oil relative to silica to 12 parts by weight and evaluated similarly as in
Example 12.

s0

Exam_EIe 15
Treated silica fine powder (sample-d) was obtained by the samie treatment as in Example 12 except for

using silica with a specific surface area of 300 m2/g, 30 parts by weight of a silane coupling agent (HMDS)
s5 and 12 parts by weight of a-methylstyrene silicone oil, and evaluated similarly as in Example 12.
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means of a wind force classifier. This is called the negatively chargeabl e
magnetic toner classified product. After 100 parts by weight of the dry
process silica fine powder with a %%&%3%Hrface area of 200 [err] were
treated in a dry systemw th 20 parts Dy weight of hexanethyldisilazane
(hereinafter HVWDS), the treated powder was treated by spraying wwth 8 parts
b wei-ght o€ontbars@eleydnsdgld 7 cone oil (KF-96). This is called 25 the treated

si | fea sanpl e-a. Wth 100 parts by wei ght of the above magnetic toner

cl assifi ed pieded silicalsatplpcs) was dbjainad ibg lite sahe tréamenbiasih Examplaeiz @xdapemiciaeioring

obt ai n a dewsiliceneail treaByent, ptd evdugedeimiaeasde®elppdl. i nto a nodi fi ed machi ne
obt ai ned by nodi fying a copying nmachine provided with an OPC photosensitive
drun1havinémﬁﬁﬁﬂﬁdﬁﬂﬂﬁﬁﬂness of 21g and a bl ade cleaning nmeans with a

urethanF rubger ;} %gf—lSOZ gﬁoduced by Canon 8?0 ﬁg ? nacgéneg;or
r r "Bﬁg gé
t(ra\z;ﬁsfs Zr Je . }t'e ﬁstfeé °Et i °%“p§£"91't‘9°7t g ¢ %\7‘5‘T°ﬂ%ﬂ°" JRatgent; ?Pﬂge

formati ﬁ" dé asm T 10, 000 sheets under normal tenperature and
nor mal hunldlty condltlons, the i mge density was stably 1.3 or higher with
no deterioration in imge quality being recognized. In inmge formation for -
one week at 10,000 sheets/day under the high tenperature and high humdity
35 envigonnment, the difference in inage density between the initial stage
and after successive copying was 0.2 or less, with the m ni mum val ue being
also 1.2 or higher. Also, no deterioration in inmage quality is recognized.
Exanpl e 13 40 Treated silica fine powder (sanple-b) was obtained by the
sanme treatnent as in Exanple 12 except for changing the treatnment anount of
the sil®cone oil relative to silica to 2 parts by wei ght and eval uated
flarly as in Exanple 12. 45 Exanple 14 Treated silica (sanple-e) was
obt ai ned by the sane treatnent as in Exanple 12 except for changing the
treatment amount of the silicone oil relative to silica to 12 parts by
wei ght and evaluated simlarly as in Exanple 12. 50 Exanple 15 Treated
silica fine powder (sanpl e-d) was obtained by the sane treatnment as in
Exanpl e 12 except for using silica wwth a specific surface area of 300
n2/g, 30 parts by weight of a silane coupling agent (HVDS) 55 and 12 parts
by wei ght of a-nmethylstyrene silicone oil, and evaluated simlarly as in
Exanpl egl2. 22 EP 0 270 063 Bl Conparative exanple 7 Treated silica
(sanmpl e-e) was obtained by the sanme treatnent as in Exanple 12 except for
performng no silicone oil treatnment, and evaluated simlarly as in Exanple
12. Conparative exanple 8 Treated silica (sanple-h) was obtained in the -
same manner as in Exanple 12 except for perform ng simnultaneously the
treatnesst with a silane coupling agent (HVDS) and the silicone oi
treatnment, and 10 eval uated sim:larly as in Exanple 12. .

—
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50

55
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Styrene-acrylic resjn _ _ a0 parts (trade
name: #Hymar SBM 700, produced by Sahyo Kasai Co.) 10 «#+ ¢ Magnet i c
fine powder (magnetite 60 lpag®st avey age size
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As is evident from the above results, in an electrophotographic system having a reversal developing
56 system and with low transfor curent, by use of the two-step treated silica fine powder according to the
present invention, a developer with good environmental stability and high durability can be obtained.
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15 Conpound A 2.0 - parts
(structural formula A-1,  [err] 20 [err] wvolume resistivity
[err] Compound B EP.0 270 063 B1 1.0 part 26
(structural formula B-2, [err] [err] Vol resistivity [err] 30 The
above materials were nelted and kneaded on roll m |l and after cooling

m cr opul veBiameld 16y jet mll, followed further by classification to obtain a
nega¥i vel y chargeabl e magnetic toner classified product with an average
particle size of 9 [err] Next, after silica fine powder [specific surface
area 200 n2/g, AergtyteidO@crPtodusgdsly N ppon Aersil o! y@@sappl I ed
-with thé& silane coupling treatnent with 20 parts by wei ght B

hexanet hyl enedi si | {znade 3hakélMEymai 08BRAYHO, Dpro@UGRl Of the treated
product were again treated with 10 parts by weight of dinmethylsilicone oil
(KF-96, produced byy Shameé sKesmtjata, ) vi scosity 100 cs) diluted with a

sol vent, and after dryi ng@subj ected to heating treatnent at 250 C to obtain .
silica fine powderMegRette fine powdeny(magnetiteoci | . To6d0papests by

wei ght of the magnetic toner classified product as described above,. 0.4
parts by wei ght of®*YTRAYT Pd%f Ci? vk (kredemamey| |y added to obtain a

. devel oper having t [ tic toner, The treated 40 _silica fine powder was
found te have a hy rogﬁ%‘fti‘fv’ ‘f"ﬁ%%"ﬂ)‘?&?lﬁ"%?e‘l:ﬁpbr, by use of a |aser

beam printer of t FHES A devel. opi ng system provi ded,with an OPC

" photosensitive drtan?%aw ncgaisurface hardness of 21g and %\%I%ﬁ’épﬁl eani ng
means W th a uret hggiamisdiliadl béSs, LLXd by Canon), image

form ng test was conducted under th‘e*(?gng‘l t?‘gfgg?l)?ﬁg'drum chargi ng quantity
- 700V, [#rr] 500V, disaelDpimg @m&miﬁﬁ%&xié%@@%ml&ﬂ? and
- drAym sl eeve distance 270 [err], to obtain good i mages. 45 The inage density
was 1.31 after coouppund® Bheets, 1.39 after copying 13 0§Gspeets, thus
giving high image density. Further, when successive copying test was
conduct gd under | ows#marpasm Lirfodmul & wr i t§y-806 hiwh tenperat ure- hi gh

hum dity conditions, no image badness such as fil 'ngo toner fusion, drum
damage, image fl oo 9 Hiye VHURe RremisfAvIity RetecCur@ethlven after
successi ve copying of 5,000 sheets. 50 When t he phot osensitive drum

- surface was observed, no inmage fog was seen. 55 25 EP 0 270 063 B1

Exanpl esl7 Stuerdbove.-nidsibil werb tnfeébPand RAYEBsd on roll mill and after cooling micropulverizedd%) jR&il, S S
Pi ccol ast ifellotedlidiher By @dtsificabndy ot & Hbgafively CRardealiE BBGHoticCtondP Wakaified bridei \athlah €
fine average particle size of 9 un@0 parts powder, average size 0.2 [err] Conpound
A Next, after silica fine powder [spacific surface area 200Im#Y, Aol #600 produced BY NibgunMaksa
A- 2, [ err]Coflenas Japplivd witinthersiiane Soupling teajngant Yith 20 parts by weight of hexamethylenedisilazane
36 (HMDS), 100 parts by weight of the treated product were again treated with 10 parts by weight of
dimethyisilicone oil (KF-96, produced by Shinetsu Kagaku, viscosity 100 cs) diluted with a solvent, and after
drying subjected to heating treatment at 250 *C to obtain silica fine powder treated with dimethyisilicone .
ail. 1_'0 100 parts by weight of the magnetic toner classified product as described above, 0.4 parts by weight
. of the treated silica were externally added to obtain a developer having the magnetic toner. The treated
-\rj'_ 40 silica fine powder was found to have a hydrophobicity of 98%. For the developer, by use of a laser beam
' printer of the reversal developing system provided with an OPC photosensitive drum having surface
hardness of 21g and a blade cleaning means with a urethane rubber blade (LBP-CX, produced by Canon),
image forming test was conducted under the conditions of a drum charging quantity -700V, Vpc 500V,
developing bias Vpp 1600V, frequency 180Hz, and drum-sleeve distance 270 w, to obtain good images.
45 The image density was 1.31 after copying 500 sheets, 1.39 after copying 1,000 sheets, thus giving high
image density. ) _
Further, when successive copying test was conducted under low temperature-low humidity and high
temperature-high humidity conditions, no image badness such as filming, toner fusion, drum damage,
" image flowing, image white drop-out, etc. occurred even after successive copying of 5,000 shests.
50 When the photosensitive drum surface was observed, no image fog was seen.

55
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20 Conpound B 3.0
parts (structural forrmula B-1, [err] [err], volune resistivity [err] 25
The above naterials were nelted %E%%ﬁ%%gﬁq on roll mlls, and then the
respective steps of fine pluveri classification were practiced to
obtain a negatively chargeable magnetic toner with an average particle size
of 9 [erglamp@ 17 SSmlarly as in Exanple 16, to 100 parts by weight of the
cl assi fied product were externaly added 0.4 parts by weight of the silica
fi ne powder appli | i ] e ol treatnment a r treated with the
silane coupling tr ﬂrﬁeé]ntlt oéo{){tzg‘?‘fn& arp%'tla’i/'el oper . Theiéjé\}’eﬁrotp'er was
subjected to the sad@ms IdR0es | )10 Iy, Exanpl e 16 to obtan good
results. The image denisi ty vvaﬁslrlrlg.d;b ﬁaﬂ‘?&%p ng of 500 sheets, and 1.31
after coying of hdi¥urseis. ) thus giving high inage density. 35 When

t he photosensitive drum surface before transfer was observed, no image fog
was seen in the tMsgatetopowdanNaatinetsitxariie 9 40 60 paptated silica
fine pbwder was obtained in the sanme manner as in Exanple 4 except for
treating 100 par towdemneisyerege tsieitseagied silica fine powder only with
10 parts by weight of dinmethyl silicone oil. The treated silica fine powder
obt ai ned was fourfemreunsid a hydr ophobicity of 80 andt <P msattanol

hydr ophobi city of 25. A devel oper was prepared by blending 0.4 parts by
wei ght of the’ tr dABREITRL, 19BN A2rd AXNE A HR: by wei ght of the

magneti c toner clAssi fied product prepared jn the 55 nner as in Exanple

4. 45 \Wen inage@c??rﬁ‘né‘\'eé’t" Eaﬁﬁﬁ"é% 4]71% sgﬁb"%nner as in

Exanple 4, the i ity was |owered to 0.7 after i for one week
Bl S WP

under 2¢ he hi gh tenp e and high hunmidity conditions, *wth filmng being
algg exhi bi ted, g'ﬂirﬂmmﬂr%ﬁ?S-Sﬂ,a%é’% Wy se than the devel oper.

I n ampl e 4. A devel oper for devel opi ng el ectrost atic latent inmages

conpri ses negat i &= ,@mewle‘j@w,mﬁ}ﬁ‘emwmw hobi c, negatively
chargeable silica fine power, 50 said silica fine powder being obtained
by tréating silica fine powder with a silane coupling agent represented by

the foll owng bos Tuleie RIS m o nd Galdea 3R AT b $8'den G 1EdeARD <L G fgbCat €0
silica fhng -;afwﬁsa{j ol ! s e s ool ey cHrih Wt o witan
063 B1 [ﬁfeFaEe sizb 519 m n 1nmage form ng nethod ConprisSes formng an

dricle . L . s
el ect LSt alginfiarky2dsGM ExdniPROB, 810G pdE By ARt trleVasiiiot 'Froall® Vibrb Qb aded olsat ent
i mage w iéhs% I8y oP M8 siliéaOtinb gswaef 8epfida WitNBIGEshicord il e &RYHE kit BéatddOMI theSdilhe
negative dﬁplﬁl_é 6 4HAEH 1€ oBt&N & HeveiBper.| Thb @SveRPét wab ¥iibjcalel Bthe sam Bilah iioh@inY test as
char geabineexahplié tatof dote goau@aus. Thaiirthgs idbasylwhs N29 @eKEYindI6r S0Q sidtspanaaicB1by
t r eat i ngafer tdying off 1,000 sipewdsws gving high intigb aensitycoupl | ng agent represented by the
fol | ova ng Moemihegphot8@nsitive drum surface before transfer was observed, no image fog was seen in the

toner image.

Comparative example 9

40 Troated silica fine powder was obtained in the same manner as in Example 4 except for treating 100
paris by weight of the untreated silica fine powder only with 10 parts by weight of dimethy! silicone oil. The
treated silica fine powder obtained was found to have a hydrophobicity of 80 and a methano! hydrophobicity
of 25. A developer was prepared by blending 0.4 parts by weight of the treated silica obtained and 100
parts by weight of the magnetic toner classified product prepared in the same manner as in Example 4.

45 When image forming test was conducted in the same manner as in Example 4, the image density was

' lowered to 0.7 after standing for one week under the high temperature and high humidity conditions, with
filming being also exhibited, and also humidity resistance was worse than the developer in Example 4.
A developer for developing electrostatic latent images comprises negatively chargeable toner particles
and hydrophobic, negatively chargeable silica fine power,

50 said silica fine powder being obtained by treating silica fine powder with a silane coupling agent

represented by the following formula:

RmSiYn or Y3-Si-NH-Si-Y;

55 and treating further said treated silica fine powder with a silicone oil having the structure:
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RhSi Yn or [err] and treating further said treated silica fine powder with a
silicone oil having the structure: 35 [err] 45 or R 50
[err] 55 electrostatically transfe %%!the toner images fornmed to a .
transfer material; and cleaning th b 0838t tive drumafter electrostatic
transfer with a bIade cl eani ng nmeans. EP O 270063 B1* C L M S
* Clainms 1. A devel oper for developrng electrostatrc | at ent 1 mages,
'coﬁprrsrng negatively chargeablg t partrcles andghydy aphabgc,
negatively chargeable silid Qe p spid fsijlicha{fine powder
bei ng obtai ned by’ treatrmgswd sq-ppmder w t hpas s Hageocpyplkng agent
represented by the follow g f ]nul : RnSi Yn for [err] 1q | | wherein R
represents an al koxy groupnor Rchl m'ne atom Y represepiks gnral kyl group,
mrepresents a positive integer of & to 3 and n represents a%positive
integer or 3 to 1, with the proviso that m+ nis4, and treating further
said treated silica fine powder with a silicone oil having the structure:
15 0 or [err] [err] 20 [err] 25 [err] 30
wherein R represents an:al kyl group having 1 to 3 carbon atons, R
represents an al kyl group different fromR having 1 to 10 carbon atons, a
hal ogen-nodi fi ed al kyl group having 1 to 10 carbon 35 atons, a
phenyl -podi fied al kyl group or a phenyl group, R' represents an al kyl group
having 1 to 3 carbon atons or an al koxy group having 1 to 3 carbon atons,
with the proviso that R represents a gyoupywhjch y be ei ther the sane as
or different fromR, and x and y each rfefyr ege osi t &ve integer. 40 2.
A devel oper according to Clarnkl [ é é § par: |cles conprise 100 .
parts By wei ght of a binder resrﬁ f 2 0 3 r s b ght of a

petic material. 3 A devel operg accor i 2, A?erern t he toner
particles contain 50 to 150 parts by we ght fﬁ he fagnetic material .

26 An image forming method comprises forming an electrostatic latent image on a photosensitive drum:;
developing said latent image with a developer to form toner images, said developer comprising negatively
chargeable toner particles and, hydrophobic, negatively chargeable silica fine powder,

said silica fine powder being obtained by treating silica fine powder with a silane coupling agent
represented by the following formula:

RmSiYn or Y3-Si-NH-Si-Y3
and treating further said treated silica fine powder with a silicone oil having the structure:

R I I

35

R-Si04-Si0~-+Si-R .. R—s‘.io S$i0~-Si-R
o ¥ rlt" _'1|% !lz". R* O\ R R"
4 or
R R R "R

o | { I l
R-§j0~-~4-540 5i04=~-=Si~R
L
Y x

2 e
k §
D

55

electrostatically transferring the toner images formed to a transfer material; and cleaning the photosensitive
drum after electrostatic transfer with a blade cleaning means.
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45 4. A devel oper according to Caim1l, wherein the toner paticl es cont ai n’
0.1 to 10 parts by wei ght of a negatively chargeable charge controtter per

100 parts by wei ght of the binder A deve o Caim
1, wherein the toner particles co‘?ﬁgﬁlﬁ]%%ﬂ rer, ﬂmaﬂmﬂﬁman 50
aromat i c hydr oxyl carboxylic acid having a |i pophr | 1'e group t al
conpl ex Sddilst Ype nonoazo dye having a free hydrophilic group (B) as the
negati vel y chargeabl e charge controller. 6. A devel oper according to Caim
5, wher et Alevolosh @k d\Blopihg é18:krosield lafintimgeb, domMprsthg RedativalyRary¥abie BherPhrised d
conpound ( Adndapdioghabic] néfatifelehdigdabl) sipcriind fivepar t s by wei ght of the bi nder
resin.s55 7. Aaid sl finp powdac bagdobieinet @y Gbatingnsifica find povelenwithheesilaranqaoplingl agef and
t he conpoundpreghted bethe bfidvdngrfeciulat a wei ght ratio of 1:10 to 10:1. 28 EP
0 270 063 B1 8 A developer according to Caiml, wherein the silica fine
powder has BnSi¥verYageNbErGi cl e size of 0.001 to2 [err] 9. A devel oper
according to Claiml, wherein the silica fine powder has hydrophobicity of
90% or'®hi gher ¥hegein i roRragents: P lkpxy @TeYPr of A Fhiprine catom Y copreapisy @ ikl asousi m ca
fine pomder"’?fé%""'rsrétpﬂﬁq’m (ntagercpf f?rﬂ)ﬂ’rdér r?%?‘”ﬁ’? BBosye integen &3 ta dwith dherRipvise theh e
met hanol ti ntest m1l, wherein the -

silica fine pO\?\ﬂ g furtier ar'deeﬁ%téaa sWat‘% d8r @l%%’g?‘f"g °'g?fv'ﬂ%}%%f”%ﬁ of the

si | anggzcoupling agent per, 100 parts by wei ght of the untreated silica fine

powder having a BET $peciff ¢ face area & 4¢®o 0 [err] and further

treated with A/ 25 er ‘30 ts by wei gHt resents the BET

specific surface a R silicR4S sai ®%silicone oil.
n

12. A devel oper accor lgu m 11, vvherlel n\the g#.r ca fine powder is
subj eaved to heat tréa 15 t enfer 50 'to 150 [err]

af t he treatnent vvrth the Silane. coupl i ng agent and further subjected to .
hea treatnent at a tenperature of 150 to 350 [err] after the treatnent '
with the silicone oil. 13. A devel oper according to Claim 12, wherein the

silica fine powder is subjected to heat treatngnt at a tenperature of 200
to 30* C after the treat rrernt wi t h{ tBhe Isi m:o oiR. 20 14. A devel oper
according to Caiml, wherei i said |I|c 0|I has la viscosity of 50 to
1000 m®2/s at a terrperaturé"'éinZ'S“'[ eI-SpeR according to Caim
-1, wherein 50 % or nore of tHe sil a dI X1 strng on the surfaces 25
of siljca particles have rea&’ed wi a e co®pling agent at the

st age %hen the silica fine powder is tre ted wi¥h the silane coupling
agent. 16. A devel oper according to Claim1, wherein 0.01 to 20 parts by

wei ght of theygdrbih Berefrbddfts RRURA grédud RS 108 CarddOadR! RS rePlosdntiCant 89 Eroup

particles. d@frohtrorPRIGUR] PRET0 ARRA RS Kegbi-Rbdiied Gikyl WRES Riving 418 16 QarBorPar t S

by weisght Odtonis@ phényihicdifibd BiIRy! RRUSIGF a bﬁenﬂ@ﬁ'&rﬂ Relepradahts RA aky gf¥ip \ﬁ&Ulr@hIt to@f the

toner part icahos atorh8 or ANalkoXP.GRug Revill G0 FEIaibOE] atomé) Inith the PRIVIss SEBR'T RpEtdNE aan

el ect r ost atgraupl vebich rmbay| beeeiiier Gt sarmipus to Sitiersnt tiloMER, and x and y each represent a positive
integer. '

;;_/; 4 2. A developer according to Claim 1, wherein the toner particles comprise 100 parts by weight of a binder
A resin and 10 to 200 parts by weight of a magnetic matsrial.

3. A developer according to Claim 2, wherem the toner particles contam 50 to 150 parts by weight of the
magnetic material.

4. A developer according to Claim 1, wherein the toner paticles contain 0.1 to 10 parts by weight of a
negatively chargeable charge controller per 100 parts by weight of the binder resin.

5. A developer according to Claim 1, wherein the toner particles contain a metal complex compound of an
50 aromatic hydroxylcarboxylic acid having a lipophilic group (A) and a metal complex salt type monoazo
dye having a free hydrophilic group (B) as the negatively chargeable charge controller.

6. A developer according to Claim 5, wherein the toner particles contain 0.1 to 10 parts by weight of said
compound (A) and said compound (B) per 100 parts by weight of the binder resin.
§5
7. A developer according to Claim 6, wherein the compound (A) and the compound (B) are contained at a
weight ratio of 1:10 to 10:1.
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35 drum developing said latent inage with a devel oper to formtoner

| mages, said devel oper conprising negatively char u“le cles
and, hydrophobic, negatively char g??bl S(H’b a fi'm mallm“ [ ilica
fi ne powder being obtained by trea r?gze@i finespowder With a silane
coupling agent represented by the follow ng fornula: 40 RhSi Yn or [err]
wherein R B.epy ®&s66iop atrding 10013im a7 MeRiOe Siica Rhédbdwhst Had SHMverbgd FaMicR SR bFo.&A
al k group, trep@presents a positive integer of 1 to 3 and n represents a
positive integer of 3 to 1, with the proviso that m+ n is 4, 45 and
treating for tAvevelsrar abcordiago @thing i ,Iwherain tHersticHawbawderial hydfophbdiditg OMB%r hightaVi NQ
the struwcture: [err] 50 55 29 EP 0 270 063 B1L * C L M S * or [err]
10 10. A developer according to Claim 9, wherein the silica fine powder hag resthdnol\bindrphobiciiR of 65 or
represents arighgrigptordingdeire methnetfitrationdesB car bon atons, R represents an
al kyl group different fromR having 1 to 10 carbon atons, a
hal ogen- m)gﬁ‘ &e'?iﬂe’;?’fm P%i?é?'%@/'i‘:g“a""ﬂ thepiligfine ppysish is figated with 5 tg Q) pasts by, weight

ce f

phenyl - fodi f %612 4R 78 'ﬁP;’(ﬁo ﬁ% fop theR““efa@?rs@%*’eﬁ‘l‘P@“&H’ bavieg B BEF oup
having 1 to 3 eat e 0 98 “&’ fofh #lih 425 3 AR parts by wolght, Whesnd
vmarlhngr ovi goi?pﬁeg%ﬁ%ﬂe ?Eﬁ?%g?é%\ S R %Gr SUp |8 e "?p%'gere"lf f?\de?"'cf’??%"*s ame as or -

el ectrosd at | GeMplodtubd 6186 tPf50 I Bitdr ¥ thoRtiHeht with B Sifan t &nd'rthBr
material; anted kredkhént g o thiipapdipd G160t 360 & ¢ Mifdr Mb HEBAG Sficbhebn! 2 u'glécted ©
transfer wwth a bl ade cl eaning neans. 20 19. An image form ng nethod

~accor di ng 13 AGeasioped Sscording tocCisim b ewholoRChe MMk fikd Fowkiétti€ Bllbjobt8® BEhektSrehtfieitaEla OF
positive chanreyesratu(of 200to BOMRYRafleOtherirsagnantwithais sticew@lonli ng to C ai m 18,

wher ei n2et he el ectrostatic latent image is forned of 25 negative

char ges. 2M:. AMevelopgyeccérdingrior@aimelt wWiskimeairbsilgpnepilthes Eiviacosity2d 50 i €000 imm2ishaea

el ectrost at | eempatelrtof PhéGe i s devel oped by reversal developing with a
negatively charged devel oper. 30 22. An image form ng nethod according to
d ai m 18, " 1#h&ydarsiprprrecding 19 Slaim §(wherain §P dnerimete of the slanglasouns exiniegsen the sudacey or
less. 2% AnY jj‘ﬁ eafms[frw oggiafl Mithe slleps corniige asicat e stegewhepfhe silivafing pewder is
phot osensi ti V& fhiFesiane SP9#9%0Et h a phot osensitive |ayer having an
organi ¢ phpt . N, i na m.ng net hod _accordin 0, i m
T8 Whor o1 1 [RAE @oraio Chin (kBT oo Bebh g e SR e Pt SHBY o
of 50 tg 150 [err]picture elenents. 25. An image form ng nmethod according
to G ai m 24, AeRiidbrackdMingto Bhainhe, WAEr8Rb.1 iR BG1s by waiGHMDF RB SHlcaB¥e powder is added

per 100 parts by weight of the toner particles.

different {g (N"Qeeelop%pgoc&ﬁi% lo @ARN 1T ARFeARILincR 954 ﬁ?gf:?%‘%tb 84 to, heat treatment at a
With t

18. An image forming method, which comprises forming an electrostatic latent image on a photosensitive
35 drum; developing said latent image with a developer to form toner images, said developer comprising
negatively chargeable toner particles and, hydrophobic, negatively chargeable silica fine powder,
said silica fine powder being obtained by treating silica fine powder with a silane coupling agent
represented by the following formula:

\_’ 40 RmSiYn or Y3-Si-NH-Si-Ys

wherein R represents an alkoxy group or a chlorine atom, Y represents an alkyl group, m
represents a positive integer of 1 to 3 and n represents a positive integer of 3 to 1, with the proviso that

m + nis 4,
45 and treating further said treated silica fine powder with a silicone oil having the structure:
IR AR
50 R-8i04-8{0~Si-R , R~-S104-$i0 S‘j_—R
L. K R lR' A ' R
. x . .

55
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40 reversal developing with a negatively charged devel oper. 26. An

I mge form ng nmethod according to Caim 18, wherein the phot osenS|t|ve drum
has a drum diameter of 50 mmierr]gH ? J,(egs% Bfo 27 g met hod
according to Caim 18, wherein th oner i mages o mmﬂm ive drum
are electrostatically transferred at an effective rans er wcursr eRt of 1 X
10-7 to 10 x 10-7 (A/lcm. 28 An inmage form ng nethod according to C aim18,
wherei n the phot osensgtive drum after electrostatic transfer is subjected
to blade cleaning with a rubber plate blade with a rubber hardness of 20 to
70 50 29. An inmmge form ng nmethod according to Caim28, wherein the rubber
pl ate bl ade is pressure contacted agal nst tha p to enS| ve drumwith a

penetration amount of 0.1 to 2 nm 30. rra thod according to
G aim 18, wherein the toner party G rts RY 95 wei ght of
a binder resin and 10 to 200 part 1by net|c mater| al. 31. An

i mage ,form ng met hod accordi ng toRGI aim n t he Qner particles
contain 50 to 150 parts by weight of the nag ?tIC erial. 30 EP 0 270
063 Bl * c L M S * 32 Anrinmage formng nethod according to daim

18, wherein t YRurdiP Rebpreddhth iak lafkyi drp ir@tidy N # Jncatojrrg R rgsemé NN @
negati vel y dHamhoRabRadii! ©210CQMbA 8l @I%I r%be .ﬁQ@l BML 'f i

bi nders r esiatbms38 pheAfi-noamGL alkyd Gitu Br 4BlieAAhrods oY @ brsuants & Qi FEb avin epQ N

t he toner patbn atbresorca atkéiyyraup WaVirdl 1 16 3rEaIbeKatdms, with prmﬁ(greﬁ fosehls Agraupat | C

hydr oxycar bbicl imag bagither theaseime @s b difepent franCR, @hdx nd(yActrastesantPosisk intsgel| ex sal t
t ype nonoazsiscipptatidaliv/ransferdng the ®néryagep forrhédao g transfar thBipriall and deaning 4 iphotésol-

char geabl e siivadrye attes aleeteobtatisrtransget with\m biadeenipanifigomeansig  net hod according to

Cl ai m*B3, wherein the toner particles contain 0.1 to 10 parts by wei ght of

sdi g c conpbiind gssr)lfmat'ns aedfiod seenringLia P8, yerein (D Qlagtrestetie, iptopicimeget is dfrmechef

bi nder resiPRSVe§hag9S. An | mage formi ng method according to O aim 34, wherein

170" po. ForAp e & Rive; el B e ﬁéﬁvh%%@é%&”'%gos?%c i hcecs e @

t he 5| |ca"t°9aﬁ‘e°°|t')%r§xfer has an average partlcl eis size of 0.001 to 2

1o 1rnan iR ﬁa%cggt é,hg iiggpf o B e o 0 oo
(0] er

form ng net Kod accord| ng t ern the SI I ica fine powder has
et hago| 220y ridageORinting Methidd Sceoring hd @Bﬁ{ 18.Gheof | e pﬁo@)s&l@@vmm%gl %"f&d‘eat i on
test. 39. AadhesBgaoigar Bsg net hod according to Claim 18, wherein the silica
fine powder is treated with 5 to 40 parts by weight of the silane coupling
agent pe2s. 20 Omaaritraiing ynettoil gbriorddiy t6 Binti2d, whdéie the Photdsemsitild aem ROWBRIed Aith a

havi ng a Bipfotespesitivd layer baving ac erganieghooéonditor.o 400 n2/ g, and further treated
wth #25 A/ 30 parts by weight, where A represents the BET specific
surface 2 da imagejeming metkodgictirding foi Glaimpi@nelksreinhe siattrbstatic] later rveageiié a dighal An

i mage for m'at‘P@t imagefarened bR tel 190 Bictlegleme®®, wherein the silica fine powder

I's subjected to heat 30 treatnment at a tenperature of 50 to 150 C
after th ATning 'Pn“@ﬁé"%‘i"'rgahﬁec' DuB] Mhfepinatie siotal ient image is developed by
\_ 40 reversal eveloping with a negatlvely arge loper.

26. An image forming method according to Claim 18, wherein the photosensitive drum has a drum
diameter of 50 mmg or less.

45 27. An image forming method according to Claim 18, wherein the toner images on the photosensitive drum
are electrostatically transferred at an effective transfer current of 1 x 10~7 to 10 x 107 (A/cm). )

28. An image forming method according to Claim 18, wherein the photosensitive drum after electrostatic
transfer is subjected to blade cleaning with a rubber plate blade with a rubber hardness of 20 to 70°.
50
29. An image forming method according to Claim 28, wherein the rubber plate blade is pressure contacted
against the photosensitive drum with a penetration amount of 0.1 to2mm.

30. An image forming method according to Claim 18, wherein the toner particles comprise 100 parts by
56 . weight of a binder resin and 10 to 200 parts by weight of a magnetic material.

31. An image forming method according to Claim 30, wherein the toner particles contain 50 to 150 parts by
weight of the magnetic material.
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further subjected to heat ‘treatnent at a terrpera

err]C

after the treatnent with the silicone oil. 41. An i l i hod
according to Caim40, wherein the i.ne po ii ;i@ﬂiﬂj‘ﬁ[to heat
35- treatnment at a tenperature OE?%Q{G%%OO [mc r eat nent
W th the silicone oil. 42. An image form ng nethod according to C aim 18,
wher ei n sasal Ml imbdeGEMInginetd@ SccBrditl IS 118, vhbreRGhd tBnel BAHLISSEBHiSnimdl0.Bto 10 parts

tenper ature ay walghtGr a Aéhativé cnaégzaablérag@efcaftmengsrm bl bpwaight o thbidder fedi! M 18,
wherein 50% or nore of the silanol groups existing on the surfaces of

silica par 8 dindwadechmnmingaeatiiod deopiding td Dleimsisl aimesirctbel Pherrpyricigrectintainta nbdted caniphg
when t he si | icompdund of gucarminatic hysiraxycadoxylit acid Havidhipohilicamap ¢A) apd & mgtabmepibx saft4.
An i mage f or riyRegnateszh dyp havens iererydrorbilicoraimBl &, thawrgativpin clirggable chad@cqutislies by
wei ght of the silica fine 45 powder is added per 100 parts by weight of
t he toner phriimpgedorming mejiyad ageer H?'eg fodtiai 3% WhereR e t%b@ﬁ"!f!eﬁ@mﬁaﬁ‘ ¢ fgi1Apars by
wher ei nFO 1 tY5ig8t g5 53id compoung i) gpd sajgkcompeund (8) P%’do?P‘Wébe@\'HéPfq‘%b'%ﬂ?ﬂ@ﬁ" per 100
parts of"t toner art nt ans
Ent wi ckl un ru ﬁs‘ﬁ‘ifcc?f%gm i 3. MR TSPy G el ) o

r

Tonerteil chen una°dhy e g 1 I'v auf | adbar es

Si l'iciundi ggi ﬂ.,ﬁgdeq “Jnﬁﬁ{ethl)& I:!IL to%pﬁlls QI elﬁfhég? 'ifie po p der has ar':aglerra]?)e u;rarﬂcle

Siliciuggi oxi ¥eh. er wrd, ‘el ungl oxi d rver
;mt einem55 Si | an- Haf t m ttel behandel t wi rd, das durch die fol gende
For mel dar gre inainbde fivining :metRa®bcttrdingl & Clalid-18] whtldinShe &’l&a #ide powddr hds hydlophobicity of
11111111111 Bd%Iot highd=P 0270063B1 L n swrinR

ei ne Al koxygruppe oder ein Chloratom bedeutet, Y eine Al kyl gruppe bedeutet,
m ei ne poDs8. iAncimggen fopmirig mhethod racdordinigs to3CIkimdan, twhbrei nitle Bilied fire provaert has em@iaand e
-ZaR| ;von 3 bihgdraphokicity ef €5 or highry e¢cording sntbgmetinplttitration feslaB m + n 4 ist, und
das erwahnt e behandelte Siliciundi oxi d-Feinpul ver fener mt einem Silicon6l
behandel t ¥ A8 imgggdorming method| pgeording takGlzim :18,whersin the silica fine powder is treated with-fto 49
~~~~~~~~ R-) gﬂs by weight of the_ sllqn@c?qpllqg agent ger109 parts Gy N’S.'Eht of\ihe ppirepledhpilica fine powder

Al kyl gr #bpe P9 2 BFE s@"'ﬂ%ﬁ‘f"@g&%&g A0 INANW B a0 Iupther fgpated Wil AR 430 parts by
ver schi edene RIQR‘;/YV UP PR e s§°‘i"6%?ﬁ? AR YAl Lo fflisg finqpqyger of said silicone
hal ogennodi fi Uierte A kyl gruppe mt | bils 10 Kohl enst of f at onen, el ne

spheny! [mug:oféd %e N g%m% BSo jaﬂEfm Elaﬂ\eafbﬁé}éﬁ; &%ﬁ,@%&&?g - lmzzs

3 Kohl enst of fraihenRBjebies e%tttre alfRREL VmpdIREE D150 to! 35D t@étuﬂéht th e €
bedeut et, di %.“&mgwder gl eich R oder von R verschi eden sein kann, und x und

y je eine positive ganze Zahl bedeuten. 2. Entw ckler nach ‘Anspr uch 1, bei

dem di e To#tke rAndinhgbhremmingGhktida a60tdiigl t€ CRIMNEE whéréitl @i slit£litdaiowas isisubiodkél ©Btheat
bi s 200sdVhs s adatmbre aba ampersiterg BIc00 £CI00 N C\der kitv@tinent with &8 Sikdone oil.

42. An image forming method according to Claim 18, wherein saia silicone oil has a viscosity of 50 to 1000
_mm?/s at a temperature of 25 *C.

\w 40 43. An image forming method according to Claim 18, wherein 50% or more of the silanol groups existing
i on the surfaces of silica particles have reacted with the silane couplmg agent at the stage when the
‘silica fine powder is treated with the silane oouplmg agent.

44. An image forming method according to Claim 18, wherein 0.01 to 20 parts by weight of the silica fine
45 powdoer is added per 100 parts by weight of the toner particles.

45. An image forming method according to Claim 44, wherein 01 to 3 parts by weight of the smca fine
powder is added per 100 parts of the toner particles. .

s0 Patentanspriiche
1. Entwickler flir die Entwicklung elektrostatischer latenter Bilder, der negativ aufladbare Tonerteilchen und
hydrophobes, negativ aufladbares Siliciumdioxid-Feinpulver umfa8t,
wobei das erwéihnte Siliciumdioxid-Feinpuiver erhalten wird, indem Siliciumdioxid-Feinpulver mit einem
55 Silan-Haftmittel behandelt wird, das durch die folgende Formel dargestelit wird:

RmSiYn oder Y3-Si-NH-Si-Y;
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N \
3. Entwi ckl er nach Anspruch 2, bel dem die Tonert ei Echen 50 bis 150

Xas'set eihl i dgs. rrggne'éi sc_rll_en er klsé‘bOf f s@eé;;gal tig. !wﬂmfu'mmgmm nach
nspruc , bei dem die Tonertei 8%6 0 {Ss egativ

auf | adbaren Ladungssteuerstoffs eteile des Bindehi tt elhar zes
enthalten. 5. Entw ckl er nach Anspruch 1, bei demdie Tonerteilchen als
negati v auf wellredienAkoREbAIDES SdeP Ui IChloRiom MRiuslest, Vedirdl AngRABbENEEIA! M B Hoski)

ei N&# ar omagdnsC e vbly drin BORHELEN Sinti e eifi8 bositive) @inzb IZRRMPIh |32Bis G HRBRetl WebeftO

ei nen Monoawedusgebst ¢, idaf B)+ dle@sst, Vet al'l konpl exsal ztyps nmit einer frel en

hydr ophi | enun@rdap pevilene behbrideite. SikciumBiokidvFeihtuleer feraet mitANBAISIEonSS behakislt dRdNgEd €
Tonert &l | chdimS@uktr:bi s 10 Masseteil e der erwahnten Verbin- dung (A) und der
erwahnt en Verbi ndung (B) pro 100 Masseteil e des Bindemttel harzes

enthalten. 45 7. Entw ckler nach Anspr rﬂ] 6, bei daig di i ndung (A)
und di e Verbindung (B) in einemias hal tni s voi] 1: 10: 1
enthal ten sind. 8. Entw ckl er RraSiO ir—R, , belR i—R

Si i ci’dndi oxi d- Fei npul ver eine mijt i | chengr 6g¢ ,v Jd bis 2 um

hat. 50 9. Entw ckler nach Ansprtch dem das
Si i ci undi oxi d- Fei npul ver einen G ad derx Hydr ophobi a von 90 % oder hoher
hat. 10. Entw cklgg,ynach Anspruch 9, be| dam das Si |'i ci undi oxi d- Fei npul ver

ei nen ,xad der Methanol - Hydro- 55 b|
Met hanol titrati onstest von 65 oder h6h
t)e

ckl er nach Anspruch
1, bei demdas Siliciundioxid-Fei npulp: Agh

Retei |l en des

Silan- Haftmttels pro 100 Masseteile dgs a It

Si i ci undi oxi d- Fei npul vers, das ei ne na f 2 EP 0 270 063 B1

111 | 20 . t 1 [1c Verfahren besti mt e spezi |sché‘ Qoerfl ache von 40 bis

40(LmZ/g hat, behandelt wird und ferner mt A125 A/ 30 Masseteilen, wobei A
en~\Viert  defat et Rorine AEyiorogee fitht bis 3U@anmtmﬁn§qsmeﬂ|%@hew0@aefsblamee des

Sl lici umjl d)!'FV@fLIPE? rﬁ'phl'\/'é? 40 Johlenptoifatomene ging rhaloganmedifizisrte | Alkylasipee Bithhbise 1€

wird. RPN Bing d&lﬁnym flﬂ@hAllj_yj_grupB% pdqgeqlﬂecﬁgnylgruppe bedeutet, R" eine

Sili C|2E|mj| VH’“IEB? u1 9'§r3 ﬁ%[%eﬁ "B%}‘? gf”p it bl 'f‘% ﬁ"ﬁﬁP'P’@?"

ei ner Htze g?fémg ig, B8 % lgf §m‘_'{ v 9'&" 9P 98 h

e¥]un je em ?ﬁs ve CPeanze a?l

wird und ferner nac HST' ei ner Hitzebehandl ung
bei einep T

Entwi bl &7 T ‘°ﬁ“*g;¢y§& ﬁ“" 98231 e el RRREH Wi BBaidzes w1y, o,
Behandlung mt dem Sili con6 el ner H|tzebe andl ung bei el ner Tenperatur von
200 bi' s 300entwidiiek RhdA Kn@gﬁéh 9 el dord e FéHeMMiIGHEh B0 HRATE0 MMASIMIE ds haghRbchslem
das erw hntwerkstdfis ehthdibn. ei ner Tenperatur von 25 *C eine Viskositgt von
50 bis 1000 nm®/s hat. t6 15. Entw ckler nach Anspruch 1, bei dem 50 % oder
mehr der 4Si Enbwikeklegnash Bespruchl it chebdertidia Tdnbsilfhoa 0,n &1 10l MassBiilei cllos! napjatbyautiidearérc hen
vor handen diaduhgsstenersteifs (8t 10Massatsile dedBindSniktelicrzesrehtiaitend- Fei npul ver mt dem
Silan- Haftmttel behandelt wird, mt demSilan-Haftmttel reagiert haben.
20 16. Bntoiwigkieppach Anspruahd e dam de Taperteilchenrfip nagativGofiafiedrand.adungssteuersteff eind chen
0,01 bis 20Matallkampiexysrbindyags (Alspiner @romwtischer; HydmyicarbRiBiye wit sioy dieaphilon Grpeland 17,
Erg wi ¢kl er 9758 H‘°?ﬁ‘?§‘5?"ﬂﬁﬂff (B)sles Matallkqmpipxsplgyp ot singiiesion dyqrephiinn Granpp gpthalten- c hen

1 bi
0, bi's § h@?wsl& er nacﬁ Acri\gp%uch 5, bei dem die Tonerteilchen 0,1 bis 10 Masssteile der erwahnten Verbin-
dung (A) und der erwdhnten Verbindung (B) pro 1€0 Masseteile des Bindemittelharzes enthalten.

45 7. Entwickier nach Anspruch 6, bei dem die Verbindung (A) und die Verbindung (B) in einem Massever-
héltnis von 1:10 bis 10:1 enthalten sind.

8. Entwickler nach Anspruch 1, bei dem das Siliciumdioxid-Feinpulver eine mittlere Teilchengrége von
0,001 bis 2 um hat. '
T80
9. Entwickler nach Anspruch 1, bei dem das Siliciumdioxid-Feinpulver einen Grad der Hydrophobie von
90 % oder hdher hat.

10. Entwickler nach Anspruch 9, bei dem das Siliciumdioxid-Feinpulver einen Grad der Methanol-Hydro-
55 phobie gemiB dem Methanoltitrationstest von 65 oder hher hat.

11. Entwickler nach Anspruch 1, bei dem das Siliciumdioxid-Feinpulver mit 5 bis 40 Masseteilen des Silan-
Haftmittels pro 100 Masseteile des unbehandelten Siliciumdioxid-Feinpulvers, das eine nach dem BET-
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Si |i ci umdi oxi d- Fei npul vers zugeset zt werden. 18 Bi f ahr en,

ber dem auf ei ner phot oenpfindlichen Tronmel e| n ches | atentes
Bild erzeugt wird, das erwahnte Iatég e 5#% ;' @m&
entwi ckelt wird, um Tonerbilder zu 998 1wobel *der tvvi ckl er

negativ aufl adbare Tonertel | chen und hydrophobes, negativ aufl adbares

Silici untdi oxiv el NRURGERE Obétiche von' YRR 408ae/LlRRRGolt wird und ¢ it
S bt um oS A S R e
mt einem Si |kt SifcRmabRaeembaNdrs Widbdlet, 048 Srvilhtitéh Bildbridis iohdI @R For
dargestellt wird: RnSi Yn oder Ya- S| -NH-Si - Ya S5 worin R eine

Al koxygrsupme enthedklet hath Ghdpaicht10beb ashe dheSiliciuhdikiEelfgulvgl ghchl gEreBehsdrng At ded
ei ne positi veigaiktaitidodider Vitaebehaduliupg Beilpide Déngreratin dorn50ehis) $50p UG iritdrzogergwirizd
Zahl von 3 bifemne nbahdieuBabandiung toi idery Siliconsigpreetiizobehardiung]edBeinar Jempetatur 3on 150 i
das erwahnt e 35@h&moketzegen ®ird.i ci undi oxi d- Fei npul ver ferner m t ei nem
Silicon6l behandelt wird, das die Struktur: 40 R ~~~
Rj 10(t Oye IR Entwigklep pgch fApSRIGh J@chel Hors es, Sificumpiopifeinpulypraachder ge%r« m‘emmdpml
bi s 3 Kohl ensilisorsheinaibizebshandiung pei eiper Temprsaty ypn 200,pis 300 1 ypferoge | gr uppe

mt 1 bi ohl t of f at hal
5 S0k SR e SRR PR o 58 S P o
Phenyl gruppe v°" 1087 e EP O 270 063 B1 I - ss~0l ~I [ ~"1

Al kyl gr dpp . P.k mﬁ%ﬁ fnf 58 o0 DR mehlor i K0 %% Uh HEGoeRtitnerd abi S
3 Kohl enst g?rﬁn{w ch ﬁéﬁé:&lm and ' inVdéf %ggﬁ&lﬁijﬁagfgcﬁrﬁzmgaﬁmﬂulv&'rﬁ?ﬁdeﬁh'e!"lgﬁle

bedeutet, di maﬁm&tgﬁ,g%d&{vﬁ Gt MQ{.HMGRQWn%wneden sein kann, und x und
y je eine positive ganze Zahl bedeuten, die er zeugt en Toner bi | der

el ekt r 0gé ate. Enlwickief n&h AnSgash L1 BGLdRESpro hpovTolB detl TopESIRBSNBAICHS a0 Maksetole dagen
5 \_, Wwerdersiighmdidi®rdripaiaenpésenthdarashe Tronmel nach der el ektrostatischen
Qhertragung mt elner Rakelrel- nigungseinrichtung gereinigt wird. 19.

Bi | der zeug i Erdskientack Anspruchn 16\beislemaite 1M, Mdssdtoilg den Thaerteligherk@.1 bis 8 Mapsptefiedes

| at ent'e Bi | d SHigiymdiodd-Feinpulvers zudepagbwerdpebi | det wird. 10 20.

Bi | der z@ugungsver f ahren nach Anspruch 18, bel dem das el ektrostatische

| at ent e Bi [Igg%lgg'zqq gsvpRabien. bst ﬁel @pqtgfgtpfl chgn Tr mel ein elektrostatisches latentes

Bi | d g erze r“’é'i’r Cﬁ WAL "Bé phefk 1 amatonarpiider zu

- :’;It eﬁ{ éelélglugg% %‘i ) l ?E,"te t":'ﬂja }&,e%am ladbme ogf bﬁn] %ndaqygro&Tes negativ
aufgel agsnen Ll LEL, “&%I w Ben vl afﬁmmm e
nspr uch® 18, valglle el belial 19 Y h J:Ilbﬁ) B ngm aréadsl’alﬁ ertla-

RmSiYn oder Y3-Si-NH-Si-Y3

35 worin R eine Alkoxygruppe oder ein Chloratom bedeutet, Y eine Alkylgruppe bedeutet, m eine positive
ganze Zahl von 1 bis 3 bedeutet und n eine positive ganze Zahl von 3 bis 1 bedeutet, wobei
vorausgesetzt ist, daB m + n 4 ist,
und das erwéhnte behandeite Siliciumdioxid-Feinpulver ferner mlt einem Silicondl behandelt wird, das
die Struktur:

oder

B & it

55
hat, worin R eine Alkylgruppe mit 1 bis 3 Kohlenstoffatomen bedeutet, R' eine von R verschiedene
Alkylgruppe mit 1 bis 10 Kohlenstoffatomen, eine halogenmodifizierte Alkylgruppe mit 1 bis 10
Kohlenstoffatomen, eine phenylmodifizierte Alkylgruppe oder eine Phenylgruppe bedeutet, R eine
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chenharte von 30 g odor weniger hat. 20 ZSWahren nach
Anspruch 22, bei dem di e phot oenpfl ndliche ommel mt ot o- _
enpfindl.i chen Schi cht, "di e einen_gragnisehen R Im “‘““Cersehen i st.
24. Bil derzeugungsverfahren nach™ANS PL??% 8, \mm el ektrostatische
latente Bild ein digitales latentes Bild ist, das @us Bildel enenten nit

ei ner G 0BeukyigiippeOmi® 1Sbid BOkdridhisktbrh§Hedeking] Alké§grdspe it h Y 7 RURILHIBRHGFhahr en
nach—Anspr uit wobdt vorskagesdasisiugh hradi GrapgRBetouldt,|dib ehuvealr dibidnci baR tvi RKI UNg
mt ei nem Regdiodsh salnfke, aridisruaa y fedingi peditve Gar2e Zakil bddedtén, Wi rd.  26.

Bi | der zeuguiRgssegtéraTunerbiidea slbkirdsiatisechUanheid. Bberiagungstaiaw dBildemiidigasawpial Ubeitragsh e
Tromel el nerlel oreidieephotod@pfindiichal Troroetpachaier alekivosi@schen ihdaragune miteiner Raxblrei-27 .

Bi | der zougwiggrgseinrichtingegereivigt irddnspr uch 18, bei dom di e Tonerbil der, die sich
auf der Ehhot_ oenpfindli- chen Tromel befinden, elektrostatisch mt einem

ef f ekt | vin BiYnseuguagpiprisarer nagh Angeruch 18, be).domifag elplgrostatisghe7iatents BilY aygseqsitiyengen
wer den. 35 LodynggniggRidetNifdungsver f ahren nach Anspruch 18, bei demdie

hot indliche T I d | ektro- I sch / '
Povel r o %ﬂ;gél%me"f‘g%g;ﬁg%" A Bl oo PR R S T
70 hat, unt® %eé'@ﬁ Wrd.s 40 29. Bil der zeugungsver f ahron nach Anspruch 28,

bei dem gy g, Ry RLrdafileh LR fil20 el idin Hisl el Fd REARS HIYRGEN YMRenl 1
bi's 2 gm meﬁwﬁﬂﬁnagﬁélpélm e L ot BaleaT UG Sebr ACRT W T, 30
Bi | der zeugungsverfahren nach Anspruch 18, bei dem die Tonerteil chen 100

Masset ei 32 pRddrRGguRhsvéHRRToh nadhCA3priche B, ¥l CHethOdid) pRotodPPiniiRAE TtoRinet ot IOBSIfiA-
magnet i scherenWiitolion 80 § 6deriwbrigerat. 45 31. Bi | der zeugungsver f ahren nach
Anspruch 30, bei demdie Tonerteilchen 50 bis 150 Masseteil e des

magneta s2dd@iderdndupgsuériabrer nach sinspeuch 23 Dei doiml die photreypfindliche Tomhwelonit sipar photo-
Angpy uch 1®mpfinglicheredahightediq eineararganisehbrePhoBlelfer hatsvetsghaligtset ei | e ei nes so
negativ aufl adbaren Ladungssteuerstoffs pro 100 Masseteile des

Bi ndeni t 24e|Biidarzeuayungsyerfelien @pch @aprm_ﬁ:jéplz%uge% ckEstaiscne tptaniec Bild pig Gioiidles 13,
bei dgqr(n di datenins Bid ish, fasipus, Bildplemeriag 1ait elner G perpn 3P BiR 1904m R ¥t uer st of f ei ne
Met al Fkonpl exver bi ndun A I ner tischen r rhonsaure nit einer
| i pophi | B('ﬁffgﬁwnﬂﬁ‘[ﬂfa rieﬁﬁ%%fh Wﬁﬁ%gjf’%&%ﬂgﬁ ‘ﬁ?”ﬂ%—'ﬁ(agag%%? ‘5191 @8’??519&"@5(1'\’"& yps
mt einer YRR WOy 8fpqiadensy Entwickigr ontwicke Wi ent hal ten. 34.

Bi | der ze NQSY. ' | " 1 bis
10 tegse éi”j];’gﬁ?ﬁgg @iﬁﬁﬁéﬁﬂ\z@ﬁ R 8 ooy 45 pftRplsend PRERE RIS (B
pro 100 Massetelle des Bindemttiel har- 34 * C L n S zes

ent hal t efr, BidorzeRiunGiRbraRien HABANSHic N B3I BACHe ABHRIIAE. iedsioh ddfder BRuIBethpfindii-

Ver bi ndung chél TroHlel Befmddi; blakudstatdeh hiBindmetkivenUbdamg@igstrbralvemi £ 108misliok0 bi s
10: 1 ent halibenagmygbertdgen vidrdealer zeugungsverf ahren nach Anspruch 18, bel dem
das Sis i ci undi oxi d- Fei npul ver eine mttlere Tell- chongrfBe von 0,001 bis 2
am hat . 2« Billlirtetigungsvertahreg sachrAngimick 18, aiclemAliesgiviaertpfid@ichebdmmniet mactiader elektro-

Siliciundi (;ta'tid:hﬁdﬂheplgbung reingi Reseirel@iguny rajtginer Gummiplattenrakel, die eine Gummihirte von 20
bis 70* hat, unterzogen wird.

. . 40 29. Bilderzeugungsverfahren nach Anspruch 28, bei dem die Gummipléttenrakel unter Druck mit einem
bt Eindringwert von 0,1 bis 2 mm mit der photoempfindlichen Trommel in Berllhrung gebracht wird.
30. Bilderzeugungsverfahren nach Anspruch 18, bei dem die Tonerteilchen 100 Masseteile sines Bindemit-
telharzes und 10 bis 200 Massatsile eines magnetischen Werkstoffs umfassen.

31. Bilderzeugungsverfahren nach Anspruch 30, bei dem die Tonerteilchen 50 bis 150 Masseteile des
magnetischen Werkstoffs enthalten.

32. Bilderzeugungsverfahren nach Anspruch 18, bei dem die Tonerteilchen 0,1 bis 10 Massetsile eines
50 negativ aufladbaren Ladungssteuerstoffs pro 100 Massetsile des Bindemittelharzes enthaiten.

33. Bilderzeugungsverfahren nach Anspruch 18, bei dem die Tonerteilchen als negativ aufladbaren La-
dungssteuerstoff eine Metallkomplexverbindung (A) siner arornatischen Hydroxycarbonsiure mit einer
lipophilen Gruppe und einen Monoazofarbstoff (B) des Metallkomplexsalztyps mit einer freien hydrophi-

S5 len Gruppe enthalten.

34. Bilderzeugungsverfahren nach Anspruch 33, bei dem die Tonertsilchen 0,1 bis 10 Masseteile der
erwihnten Verbindung (A) und der erwdhnten Verbindung (B) pro 100 Masseteile des Bindemittethar-
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10 Hydr ophobi e von 90.% oder h6her’ hat. BWfahren
nach Anspruch 37, be! dem das Sili ciundi oxi d-Feinpul ver ei nen Grad der

Met hanol - Hydr ophobl e gemrnB dem Me ' ti er h6her
hat. 15 39. Bil derzeugungsveri ahrEﬁ%@étﬁbihgpr\mm\m“|m:“|\mmgas '

Si |i ci undi oxi d- Fei npul ver nmit 5 bis 40 Masseteil#encdes Stlah-Haftnittels
pro 100 Massebsdntanedes unbehandelten Sili ci undl oxi-d- Fei npul vers, das el ne
nack—dem BET- Verfahren besti mte spezifische Qoerflache von 40 bis 400 n2/g
hat, behanst|Bilderdetughngsagitafirerriach Minsprudh 258, bei Abr8 Glie\Asismiuag (AR and die Verbindung €B) iNer t
der nach demeidem-Mdesebeiifitisivoo 90 bisTt@:eentisgiersifdi schen Cberfl ache des

Si |ici umdi oxi d- Fei npul vers bedeutet, des erwahnten Silicon6ls 20

behandel t 8- Biiderzpggunggivérigerery pagh nepsusk (18,19t den daschilichymslgxidrEdinegiger ofpe imittieseriTellas

Si |'i ci urdl oxiclengspeyon(0PRY bin2BM heler Behand- |lung nmit dem Silan-Haftnittel

el ner Hitzebehandl ung bei einer Tenperatur von 50 bis 150 * C unterzogen
wird und f #Fdyderzeugyngpugriakian, g ughi 18 BeirAesy fascYicsmaigridbqinepiver Ainge Fssdfeting
be] ei nd} 25 Hydrophphipyon 90.% pdeg pghentish i s 350 * C unterzogen wird. 41.

s 111 8 S e o U et o o g
Hi t zebehandl unéaﬁé. elpneried%errpgratar von ﬁrgegg?g 3d8 I C uﬁt' erzogen wird. 30
42. Bil d@rsﬁwa&mﬁaﬁ&s@mﬁ@m nBAC AnspRIGPH&ICEY L8m 81 SIRRMAIGAG FSMpUR ThiE 5 bis 40
Silicon6l beiMssioifén de3nghar-Biithittold o 260 MadsetSiteNdos \(inbérasdotent SilicRiMdibd-Edirpulldié) O
M2/ s hat. 43as Binb draEz @iy BETSAEhfen beeinnita Clpeziisctar Ousariadis, von edoi bisl@aoo n/ighander
mehr der Si | asiEhdgitp e ferdéranitaisceasRBassetelio vobdi AaiednWart deinach dem BET-Verfahren

Si | i ci undi oxibe¢tieinitanisperifischein @balitichesdeas @jliciumdickisk-FeBpulfers bedetat, ddsigrwihnten Siliconbls

Si | i ci updi oxibehahdaltrwbdl ver - mt dem Silan-Haftm ttel behandelt wird, mt dem

Sidan-Haftmttel reagiert haben. 44. Bilderzeugungsverfahren nach Anspruch
18, be! def. fFilderzogungsueriabren) agch Agsprich 39, heheam dasgiliclymdiogdFeippulias nagh) der Behand-

Si i ci undi oxiropak Sem Hlap-Hafynittoh siser Hitzgpahandiyng Lei giger Fampgratuy oy g% Pis, &30 3
R e e Tk L
Masset e e dISMRFRHPHIRTPEEPY - EUMHAIPYRYS zugeset zt werden. Revendl catl ons

45 1. Devel pppal eul BN and® nfin WELARRGHEAL adh | Ritmodli@Plifptiver nach der Behand-
6l ect r ost af T qjlgece eﬁ%ﬁv"cgﬁé%p; b bt S ranf e W00 s 6 - cHGeH oS

_negati venent _une poiEiJ re I'ce hydrophobe pouvant 8tre chargee
‘negati vegrent, l'adite poudre fine de silice etant obtenue par traitement
d' une poudie diliduglRgsibriaheR ndtH Afsprich 36 D8It demltas erwifile SRl BERINGILTEMPPGUSIdhane

repr6ésent 6 pak -lcthine WhskaslR vénBo\bRN060 mmHShaYn ou Y9-Si - NH Si - Y3 dans | aquel l e
R reprdsente un groupe al koxy ou un atone de chlore, Y repré6sente un groupe

55 al ky3. @ildenrcigpgeenee nach Anspndeh 8,d00t dedr 5qQBSadbi hehtl der Bilaholgrupgtendie an den
repr esent e UurOheditidheede Sticigndigxiisliched vattend®nIsing, in dey Stufer weng desSiksiymdioxd-Eeinpuiwerm +
n soit egal e rait dbm Silan-Hakimitlel ehandettwitd, wihdem Sifag-Helimittel chagiert pberdr e fi ne de

silice traitee avec une huile de silicone r6pondant_a |la fornule .
struct ur al é4. B¥derzeugungsverfahren nach Anspruch 18, bei dem pro 100 Teile der Tonerteilchen 0,01 bis 20

Masseteile des Siliciumdioxid-Feinpulvers zugesetzt werden.

- 40
~ 45. Bilderzeugungsverfatiren nach Anspruch 44, bei dem pro 100 Masseteile der Tonertsilchen 0,1 bis 3
Masseteile des Siliciumdioxid-Feinpulvers zugesetzt werden. '
Revendications
45
1. Développateur pour le développement d'images latentes électrostatiques, comprenant des particules de
toner pouvant 8tre chargées négativement. et une poudre fine de silice hydrophobe pouvant &tre
chargée négativement,
ladite poudre fine de silice étant obtenue par traitement d'une poudre fine de silice avec un agent
s0 de couplage du type silane représenté par la formule suivante :

RmSiYn ou Y3-Si-NH-Si-Ys

dans laquelle R représente un groupe alkoxy ou un atome de chlore, Y représente un groupe
55 alkyle, m représente un nombre entier positif de 1 2 3 et n représente un nombre entier positif de 3 &
1, sous réserve que la somme m + n soit égale a 4,
et par traitement en outre de ladite poudre fine de silice traitée avec une huile de silicone répondant &
la formule structurale :
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EP 0 270 063 BI o S T o ¢ I S I I 111u1L¢—$%é}fr—+TTTT?ﬂ_7?

R[] ti OSjo i-it 5 . i
I RER R 00100 10 o g 1 I, - <

groupe al kyle ayant 1 a 3 atones de carbone, represente un groupe al kyl e

different de R ayant | A 10 atones de carbone un groupe aIker nodi fie

aveb—un hal ogene ayant 1 a 10Rgto S degcarbone, un;gropge yle nodifl6

avec un groupe phenyle ou un grou 3 ph ﬁyle R repPGS i ﬁgroupe al kyl e
i

ayant 1 a 3 atones de carbo%@sqg i@Lpgperal koxya sf@tBnmes de
carbone, sous rdserve que repregent ¢ fun groupe p t}'d¢ identique a,
25 QU different de, R etgx el gy rgmmesentent c cu RUn 8%bre entier

positif. 2. Devel oppateur suivant :la revendi cation 1, dans |"¢quel |es
particul es de toner conprennent 100 parties en poids d' une resine servant
de liant et 10 aoR00 parties on poids d une matiere nagnetique. 30 3
D6vel offipat eur suivant |a revendication 2, dans lequel les particules de
toner contiennent 50 a 150 parties en p0|ds de |ld matiere magn6ti que. 4.

Dével oppat eur suivant |a revendrgation ng g equel lges particul es de '
toner contiennent 0,1 a 10 partips en ds d uh aj ust ehrent de charge
pouvanjf 8tre charge negati venepts fmiF- iﬁﬁi -R poids de la
r~sine servant de liant. 5. Deve|oppatguf s | aht a relendication 1, dans

| equel les particules de toner c®htienngdt Iexe’hﬁtalllque d' un

aci de hydroxy-carboxylique aromati que poss ant un groupe | i pophile (A) et
un col orant nono-azol que du type sel conplexe netallique possedant un

gr oupezohydr oplarnsgadubiier R rdpisentun groupe Gikpie agapemtd I ataesSdeccarivhe, (R raphéaérgeyn
pauvant O regouhalkyle diftgat de @nayait.1 $.10 BEmes de parbanar urs grospandlkyleamedifié aavell wat | on
5, dans | eqhaidgeriecayanidra 1@ etbraes déccatboneepn grovpei alksila awetifi€) avbe ain b@upaphéngde owwn

poi ds du comé’hg  BY regigsentoryp gtoupe dyylenyant 1 ii(matqmstdp sarbeng oy wh @rourRcalfory

resi ne ser vaatt g3 plogas de gatbone, soys\réseryp gus BLfePEsANe A @rouee PUvABhRiTeddantiqyn 26,
dans I%quel oy ‘%ﬂé&%‘ﬂ%%"té,&)! @P’é”é""éﬁh‘}?ﬁ’éﬂ' nemhre sptiey P??F'Esent s on un r appor t

ponder al a pat eur §U|vant revendlcat|9 dans
| || 3 B%alp%oa prs warg IagreYe% g er compray l@ arties

,pg‘r’? cul espﬂ'ep°558§3°§s'?° oA B e BT %%a?lea?"% AR e R o o 1
dans | gayel qug Hﬂ! !?u ﬁtrl e gld&doh ‘éeaé?mgﬁeii?é?‘?es ROV & {oaé?ycqﬁtf%%ﬂgé‘o £9a ou
sup6r|eur A, R g eur SU|vant a reven dans

| equel | a poudre ?lne possede un pouvoir hydrophobe vis-a-vis du

n6t hanol 469@éve|9bba{%Urp§iivhﬁH£ re%er@éatéa. 15 dind akuel | losSatitlies] Bo tidnbr @ifonhiéht BB thaNO! .
36 parties en poids d'un ajustement de charge pouvant étre chargé négativement pour 100 parties en
a5 poids de la résine servant de liant.

5. Développateur suivant la revendication 1, dans lequel les particules de toner contiennent un complexe
métallique d'un acide hydroxy-carboxylique aromatique possédant un groupe lipophile (A) et un
colorant mono-azoique du type sel complexe métallique possédant un groupe hydrophile libre (B)
\_~ 40 comme agent d'ajustement de charge, pouvant &tre chargé négativement.

6. Développateur suivant la revendication 5, dans lequel les particules de toner contiennent 0,1 a2 10
parties en poids du composé (A) et du composé {B) pour 100 parties en poids de la résine servant de

liant.
45
7. Développateur suivant la revendication 6, dans lequel le composé (A) et le composé (B) sont présents
en un rapport pondéral de 1:10 & 10:1.
8. Développateur suivant la revendication 1, dans lequel la poudre fine de silice posséde un diamétre
50 moyen de particules de 0,001 & 2 um.

9. Développateur suivant la revendication 1, dans lequel la poudre fine de silice posséde un pouvoir
hydrophobe égal ou supérieur 4 90 %.

.55 10. Développateur suivant la revendication 9, dans lequel la poudre fine de silice posséde un pouvoir
hydrophobe vis-a-vis du méthanol égal ou supérieur & 85 %, suivant Fessai de titrage de méthanol.
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Devel oppat eur suivant |a revendication 1, dans qu 'Im mﬁm“ e de
silice est trait~e avec 5 a 40 K> ' artie gent de
coupl age du type silane pour 100 pg? 2@808?,380, ds de ou

silice non trait6e ayant une surface specifique BET de 40 a 400 mZ/g, et

est trait eel. @velppdider 80MBRt 1&eoshdicatdh 300 idqbd T S0drD FhdlSo HRo lostididoCavllEs a 40

si | Netne, A pemescneokians rdgent v8 baidlodley S $ilaepoaDro6 iphridd 4R pBibsl déi@ pbidiredine o
poudre fine diticesioh inaitée ayadt unDdirelce Rigaitiqie IBES db M.B Uod g, Glesekitsedn dafle dvbe §~nS

| equel | a poadvas paitiescenci®ids idb iauile eassmcemmrmsmtanmatvmwr tesoeade sobuiqia BENCdeRa UNE
t enper atsur e eeudB(fingdd §BeC aprbs | e tral tenent avec |'agent de coupl age du
type silane, et est en outre soumise a un traltement thermique A une

t enper at ur@ Qévelpgpaipurs syivant lg revendicationg b algns| lequet ki powdre fine dy eilicel ésh sbundsede un
silicone. 13Maismen gHech, pnedemresatire ey 5¢ 280§ aprsileovpitament avee Eages e ebuplage
poudre fine g8 tyg? F‘laE obest on HiRisgumise §,un traitgment Hhepmioue ﬁelnﬁtqméra@retm&o 2350°C

t emper afure ¥ ?'65""3"‘3’66"”'@"3[3?%@°‘I‘°e trai terrent avec |'hulle de silicone.

it 14. Dev I %}:pa't‘eur guwantaln | a re &dl cat quel hui l e deJ .
P pos%ﬁﬁ %%%reﬁ.g%fﬁuqé‘ 920;? 1°oR 2 és %%r @mprgaﬁgil?ﬁwﬁge ﬂ\f&'??fel th

C. 15. Devel op ateur sw van revendl ca

egal e Ol WPQSJeBHﬁa?eu@suﬁlgﬂ% Q\?eﬁdléﬂilap‘p%ﬁrrsslbdugﬂ‘mul %'s’ﬁéoﬂ?ﬁos&% e \IZsoE?s% beEe %
des parti cul egpodnaaial uns BmBerkiG@db 28MeC | agent de coupl a ?
silane a |'etape de traltenent de |a poudre fine de S|I|ce avec |’ agent de
coupl age dis. DgveRpgateBsivant 15 revédaicatioR B PEdnS Uqudl Wahe/ gttt eedﬁedﬁgérﬁﬁ% 208D o deslans
‘| equel une quaudes sithnel @xiftarid Surdes2&rifas HbgartRiled Siifce AQSAgPavBO iR db icHifplag du
silice ®st ajvousiiem Pltape dd)Ealtpraert et polests fradd sildslsest: I'agent ddtBiiplage Bu type/silane.
Deyvel oppat eur suivant |a revendi cation 16, dans loquel une quantite de 0,1
a 3 parti ¥ Beveloppiateyr syivant i rpnendieation 1, densdequslitné gzantté te P10k eEpartps en pdidi(de la
part | es en pBuge figede iﬂ&??@fe!atﬂéﬂspod@o@@ms deg garticendedeer.de for mation d'i nmage,
qui rréprend la formation d' une image |atente 6l ectrostati que sur un

t anbour®pHét BE gh@ﬁaﬁr" sulvant fa 'a@@?% # lepue! |ugeiAYatts degb 2|3-Ragias en erjdscdelin
ddvel oppat euPoUBfipe de5ilige pst gigutee poury QPF“F@@@@'H%‘“F(S’H'@?“"’S %H’f‘?’ d6vel oppat eur

conpr enant, dgr%oé% dLIform i dde toner ouv q %9 atlverrent et
“une poudr e v H? o 'éped
20 ot AT s %’tttegh t;g - “ﬁf%ée? et ne

de silice avggaibm&hsithe Bsudle@HS mg
formul e sui Vantlﬁrte sdidre ﬁne MCXBta%bMuesbar lant re fl ilicé a\II%c un agent
représent e Ude GiuageRiupk Glaie RErssbRE O TR r epr ~sent e un groupe

al kyl e, mrepr6sente un nonbre entier p05|t|f de la3etn represente un
nonbr e snt i eRmiws oul YsFSi-la-SBYya 1, sous r6serve quo la sormme m+ n soit 6gal e

a 4, 40 et par traitenment en outre de ladite poudre fine de silice
traitee avec udenshaqusile R eepsisbrite omgrovgspakmipot ua atasef dar ailoteg Y Sbprésebtel ual gedupdl
RSiO i @}yg o représeptp un pembre entier poFttifSie(d & 3 pion fepréfAnte AIn HEMIBY entier PoSitif del3 2 | |
S* 1, sous réserve que la somme m + n soit égale & 4,
\\/ 40 et par traitement en outre de ladite poudre fine de silice traitée avec une huile de silicone répondant a
la formule structurale :
R R II R R I'l
« Lo oY IR
R-Si0 Sloi.o 5i:|.—R . R~5404~-Si0-15i-R
ke \& [ e \&e [ ge
: X ' . %

50

55

37



QU 5 RRR . - ' R 11 I

| R-S5 b---1t S Sio ---Si-R 10 :

I Il yx dans laquelle R repr n groupe 3
atones de carbone, R reprosente Eﬁ°?’§89&3€55r oupe al H;“Bﬂﬂi‘ m‘ﬁlﬁ
ayant 1 | 10 atonmes de carbone, un groupe al kyle nod cavec wn shalogene
ayant 1 a 10 atones de carbone, un groupe al kyle nodifid avec un groupe
ph6hyt e. ou un groupe phenyle, R' represente un groupe al kyle ayant 1 a 3
at ones de carbone ou un groupe al koxy ayant 1 a 3 atonmes de carbone, sous
réserve que R' reprdsente un groupe qui puisse 8tre identique a, ou
difféerent de, R et x et y representent chacun un nonbre entier positif; 20
le transfert 6lectrostatique des images de {gner for a ype matiere de
transfert ; et |le nettoyage du tanboqr phot qens b e ap bs t ansfert

el ectrostatique avec un noyen de ng{dsqyAage o d SlR Proc6dd de
formation d'image suivant |a revendi cation aé equel I I mge | atente
el ectr¥stati que est fornee de chargeg~osit S 0.f Pro 6 de
formation d' i mge suivant |a revendication 18, dmns |leqwel |'inmage |atente
el ectrostatique est fornee de charges negatives. 21. Procede de formation

d'image suivangd quefte ﬁﬂ%&&k& Qf %Qpe ﬂsay%i@ alon#eg%g%arl)&%eﬁtrgprésente un
A es

6l ectrgstat pQiise sikdie dlffér&"ff Bifid mbaif

d~vel oppat € HilogBhP byt 18 98k thE‘sanHarbogeg un |eq'ﬁ‘od Lege a%?dn geﬁ\ bHERHS; og Un‘\ vant

| a revendi C%h;férbh&gjle, R Fspresnebil grduBe bIRIOSAt 1R LOHEY G bendoaﬁﬁ.e;#&py%

durete de suyshrc® 3 a@mbededdarbont, Sdub RIssr due PO raprésetito undgloulPb G P6lsse @Re aafumata on

d' i mage sui vaditiérérd ds, &y etrxchi ¢ sspiréesntenthadiia Os ndneepLghlierpesitfanbour phot osensi bl e

est nmuai d' enensaUddsogttiqiease inmpdsl do tpwshHmeiasid unemaitye tde transtbtC belel netbysgady que.

24\#,Pr 0C 6d6 taghbour phatesonsible agies trangtert Slectistatiqué avee wrvmewdn de hettioyrgd Biunidanslahequel

|*image |latente el ectrostati que est une inmage | atente nunbrique fornee

d' 6l 1nent'$- Bmpéﬁg@ fermatbn dtimacpuisant lanevendication 13y dang drguel dimagy leiantp Glecttystetinug e
U|van% | a PR ISRRA dophprees Positveyians | oquel |'inmage |atente nunerlque est

dével o pee 6ve|o nt inverse avec un devel oppat eur char

négat i verfe an‘g?;?]‘ m; orsyvarh e eendealiopalPe 920h |'€\9'g%t' Image |aeria r‘?gf’t@étf“i‘qﬂ?l 18,

dans quuele?ng% ?mﬁﬂﬁ? &%&nsi bl e 45 possede un di anetre 6gal ou

| nf6ri EUryqap ggéﬁ‘g é@ atlaﬁ T gﬁ\t a%JSﬁ‘é.éa ham@ge%ueﬁlllm\é tebtg électrostatique
revendéocat | 94 déviio '}ﬁr Pi oksHG%E N t,g/e rch é
phot osensi bl e son trans ees e ectrostathuenent & une |ntenS|t6 de
t ransf er taoeplobdBChH RfndGH El'ﬁ‘r%e d@vaht 2o dlndicalionl 38,Xdah8 16Gudl A GdRbourSfhoBSnsibi9Ccede
de for mat i 0posdbde 1A Burstsl e/ sithcelégalé SViRBEbuRALJ0QN 18, dans | equel le tambour
phot osensi bl e, aprbs transfert dlectrostatique, est soum s a un nettoyage
avec ufe 23aRmcdik aletormatiodalinbgasivant la0ieviinditafiorC 22) dar3Neyuel 18 tanibour Phstedensititces? 0 a
70 . 5s 29mukRrdo® cinctibephbtosensitile mrassdarnt orpjetosanductent orgamiguevendi cati on 28, dans
| equel |l a |lanme plate de caoutchouc est mse en contact par pression avec |le
t ambour Ao Procisl gelforemation\dimagersuivané aceveadidation thed@s leags! Zimage laB@te électrostatique
est une image latente numérique formée d'éléments d'image de 50 a 150 um.
;40
~ 25. Procédé de formation d'image suivant la revendication 24, dans lequel I'image latente numénque ost
développée par développement inverse avec un développateur chargé négativement.

26. Procédé de formation d'image suivant la revendication 18, dans leque! le tambour photosensmle
45 posséde un diamétre égal ou inférieur 2 50 mm.

27. Procédé de formation d'image suivant la revendication 18, dans lequel les images de toner sur lo
tambour photosensible sont transférées électrostatiquement 2 une intensité de transfert efficace de
courant de 1 x 1077 4 10 x 10~7 (A/cm).

50

28. Procédé de formation d'image suivant la revendication 18, dans lequel le tambour photosensible, aprés
transfert électrostatique, est soumis' 3 un nettoyage avec une lame plate en caoutchouc, dont le
caoutchouc a une dureté de 20 & 70°.

- 56 29. Procédé de formation d'image suivant fa revendication 28, dans lequel la lame plate de caoutchouc est
mise en contact par pression avec le tambour photosensible, avec une pénétration de 0,1 & 2 mm.
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EP 0 270 063 Bi ) N 1 T e 1130.Mn ' '
d' i'mage suivant | a revendication 18, dans |equel ‘| ' “ t)oner
conprennent 100 parties en poids. dl%zfo%s%el servgm\‘ﬁm‘“ml\m“! a 200
parties en poids d une matiere magndti que. 31.. Proctde*de formation .

d' i mage suivant | a revendication 30. dans | equel les particules de toner
cont i ennentp.Stlocddél 20 BrAklion EimRGs RAVAAS 120 RvéndicsBh 118 BanSBEHIEI fo] Warticufd . dd kdne0d6
de fornmati on @mplRB@at 00ipddsys er Poidsed/hd AésindtseRint 48 Jiantl a1 4 espusattied @ poids d'une
parti cul es demdtidweerag@tifiiei ennent 0.1 a 10 parties en poids d' un agent

d' aj ustenent de charge pouvant etre charge 10 ndgat i venment pour 100
parti es ®£n3pdireéddde |formaiiosi diimagee suivant lad@vdndigation 38.3danPrienveldiés gberti¢uters naet tooer

d' i mage sui vaaentiennent &\Acisf partissien noidsBde laimatidrd roagnétiqud. es parti cul es de toner
contl ennent un conpl exe metal lique d' un acide hydroxy-carboxylique

aromat i que 3pd¥cEdh e fem'agr‘dﬂ'p@gq FYEphia evendication 18, de05 | lequelnles partieiles 24 tpner du
type sel conpfioalienepfd)3 16 partl §%6’8‘3ﬁtd"ﬂrfgg’;;§?$‘§tﬁ‘3m de cha(aqrROHYAM 8trq Fherad
(B) cordfre adBRtivepentrous Ofgsties g pafis.geda s td8{®¥% char g6 negativenent.
34. Pr oc_edg?_d,gofgg qg‘tfl)rgvgﬂoq *‘I% es&%'n"%”Feve'n?{i gt:%r\’ Eiﬁ.%a%gtléq%& l§s3 ! aﬁ&l?eg eo uerI
l'es particu Ccontfdfinely %mﬁl%_ Iﬂﬁ@ﬁ'm‘p eehy Y MA& e?rgmﬂﬂbéjp{s Uan?gthr %
(A) et du COWIB%?- ot IR EhlorhMUmd@labdiie deNtybHP sl SofrBlexs mdtéiiRild) Possédatont 54

/ fie . ;
liant. 30 35.nykrogé e @Fcdniie @bt QRjuStorhdMREECHIgb PNt Bt chENEMNdhtvethdn® N
dans | equel |e conpose (A) et |le conpos6 (B) sont presents en un rapport

ponder al de4.1Prdd@déa dd Qoration Od'imeleD Géivhat e relentiioation @B, ank NBWE 184! ipkrBdites| dd toner
revendi cat i orcodtfénneditcoiisa Iespties eh poigsaiuctompdsé (0 etid: dimbdsé ¢B) (PO I elEartdS en poidside
di anet re noydarédae pavattidelidnts de 0,001 & 2 igm 37. Proc~dd de fornation
d' i mage 2gui vant | a revendi cation 18, dans | equel |a poudre fine de silice
pogsede un3pduecddé denfprnationirtimegeciybrant darewandigatipredd: deps dguelde @MPosEdA) ebjerpeséde
formation d'i(Reget PdsPrysenunrappereReadéraldad1®A 187, dans | equel |a poudre fine
de silice possede un pouvoir hydrophobe vis-& vis du n6thanol egal ou
sup6ri eur & B0cedh dpfprmation dimage s&!‘g’:g(\?at'?" atif? 1Retepsipqye! la paydrefipe,de-gise gessede
formatidh d' iYRBEEQMovan e paticples, de. 94901 & 18, dans | equel la poudre fine
de silice g‘?itPrg’oédé d leJ’m%{ic;[n%m Civa%t % réfgncpc%ﬁc;[nlﬁ,sdéﬁsnlac@gll Igﬁougug f'lme 9&?&[& p%géde
coupl age du t%gguvgﬂ ﬁh ggéal QI [id §5,EN POT S l'a poucfre I ne de
silice non trait~e a@a tune surface sp6¢i fi que BET de 40 & 400 nR/g, et
est 11 aig) €8y B3Rl deftorm¥fih dithags sultdnBll riVehdicafion 39 taRObAS! 1&1Foudi8 hé &b SiRe posstde

S! | icone, A rdﬂpdoﬁﬁ)ﬁﬂ{y&aﬁhob@vi%fvfs%em&&wlé‘ghl%heguﬁﬁi-gurd@ 65 @uiﬁﬁu%ﬁi E_é Rifage u
sillce. 40 4Q0néu@né1c6d6 de formation d'i mage suivant |a révendi cation 39,

dans loquel |a poudre fine de silice est soum se a un traitenent therm que
a une tenpes.airoteds de foohation dilige Guigddt BSretondicatianTes) idardieguel 12 poeind findedecsilicp lestge
du typessi| aneitéstaverst 2 éhpeattiob prepaldsudeil'sgentadelcnuiiaga dd typessiianetpoerriNg pputies an poids de

t enper at ur e deptBe fige Gbdice ®ndyitdesayant anet swrfasa ispégifiqus BEM g @2 AW Y. plosttmitéa/
41. Procede duwird avepi2p dA/30 pirfiescpe poids dealtwild de silicene flioprétenten lasgriace spesifinuedifd|

| a poudre firfleleoudpipede sliee:- sounmi se a un traitement thernique & une

t enperature de?FéOO a 300 * C apres traitement avec |'huile de siljcone. 42
Prigcede “He *?-Jrorts S f°6f'??"ﬂ'hg{"9§8isv' "‘l g‘\g‘;‘%’@gﬂ?‘%g sd “1'%: PSR ine g, Rljce est

| Mhui e de si Tyt R ptaamEtapioue 5 ihe lamprrang O FiRA R0 PRt relpe " e
t errper ature U e . pe silane et e 'en_ outre S'OUMISG un traitement thermique a une tempeérafure de 1

0 “C apre¥ traitement avec I'huile de silicone.

45 41. Procédé de formation d'image suivant la revendication 40, dans lequel la poudre fine de silice est
soumise & un traitement thermique & une température de 200 a 300 °C aprés traitement avec I'huile de
silicone. '

42, Procédé de formation dimage suivant la revendication 18, dans lequel I'huile de silicone posséde une
50 viscosité de 50 & 1000 mm?/s & une température de 25°C.

43. Procédé de formation d'image suivant la revendication 18, dans lequel une quantité égale ou
supérieure 4 50 % des groupes silanol existant sur les surfaces des particules de silice a été soumise
a une réaction avec I'agent de couplage du type silane & I'étape de traitement de la poudre fine de

55 silice avec I"agent de couplage du type silane.

44. Procédé de formation d'image suivant la revendication 18, dans lequel une quantité de 0,01 & 20
parties en poids de la poudre fine de silice est ajoutée pour 100 parties en poids des particules de
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43. Procede de formation d'inage suivant Ia'rg!ggnggLLQh_LST—daﬂs | eque
une quantit6 egal e ou superieure & 50 % des groupes silanol existant sur

| es surfaces des particul es de sild soum “ u on avec
| " agent de coupl age du type sil anéeIs g%(&?%to% de mm“mu‘ n gi“ﬂu‘-poudre fine
de 5.5 silice avec |'agent de couplage du type st | dne™ 44. Proced6 de
formati on dichétage suivant | a revendication 18, dans |oquel une quantite de
0,0h_a 20 parties en poids de la poudre fine de silice est ajout6e pour 100
parti es o8 Pocdds delésmaian Hintgd esvasida BYendicatibn 44, dansllequeiMne qlantité HOOEB.3 phAfies
Procedd de éropoiriside twrpoddre firmgle sificsi estaidutée pour d0eparties edsi pariicule, dedmms | equel une
quantite de 0,1 3 parties en polds de |a poudre fine de silice est

aj outde pour 100 parties des particules de toner. 5 10 15 20 25 30 36 40 45
50 55 40
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