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Example 7

50

A developsr was prepared in the same manner as in Example 1, except for the use of 0.4 wt. part of
hydrophobic silica having a hydrophobicity of about 50 and an average primary particie size of 0.016
micron. The results of the image forming test are shown in Table 2. :

556 Example 8

A developer was prepared in the same manner as in Example 1, except for the use of 100 wt. paris of
styrene/2-sthylhexyl acrylate copolymer (weight ratioc = 7:2, Mw = 243,000) as a binder resin. The resulis
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20thsheet 139 on “50th sheet, 1.40 on '100th sheet, and 1.40 on -50.0t h ..

-Sheet.,.indicating that no falling in i mage density occurred in the.initial .. ...

copylng stage, the reflection den about 1.4 all over. In 35
addition, even under environmenta coﬁgﬁgﬁons of high tenperature - high
humidity (32.5[err]and 90 % and | ow tenperature - low humdity (15[err]
and 10 %ot thk iikags Iavieg BeMPd Haed inakbis be present invention exhibited
devel opi ng characteristics as good as those under normal tenperature -
normal--hiexaepié 9 condirti ons. Exanples 2 to 6 40 Respective devel opers were
prepared.’in the same manner as in Exanple 1, except for the use of cerium
oxi-de part i 8ldeelopbroves praparbthin thesdmewhangerRalid Example T excems dor|thesuse fof 109epaitsrafpe -
form ng tséane/ndutmicagtyiatedndnpbutyh maleaterternelyrmaeiveight ritle TXQ2RS. Mw1= 42Q008ss\a-Pindar

Tabl'e 2 apjedba fegpitnafited pichére &’m'"NGStW shogwryin Table® 0 223 594 Bl 9®! co En

~~I‘-----6 ~~~~~~~~~~~~~~~ v Mt - : r--N_ /10
1 | 5 Example10 e

O IH de' el oPe{ par e
4 detp o et Fanila . gftop ﬁgﬁ 4 aﬁas
g? Inlngg ﬁ%c\')'lp?‘g"h% %"F‘wg"’ iﬁgﬁ)@“ W’&B?B{ﬁ% g® aan@aréﬁ °§('/t'°|“;0 heprrefurlr%)rggﬁggr rerel e
size of hé results of the mageformngtest are shown in

Tabl e % &51 Eé@v@’f& p%A devel oper was prepared in the sane manner as in
Exanpl-e the use of 100 wt. parts of styrene/2-ethyl hexyl

acrylate CORQL%‘EE& v( Brbd bt tribdhg 00 wE paid bt Thelftatnelfe AdnoP Srepardd i GRdmpleH | inffh
The r esuldswiBpart of BiRirébh sifed havihy {fydioPRbIcEE @bdud BSTaridtintalsiigediitary hﬁMﬂe bikb
Tabl e 2. JEomoPhicrdh Without ulingl @srRimMOG®IL pamitles) lafy B elagelTortring 84 Was BBNAN@Ed Ahd N
Exanpl & lsamexaefpt ad aExidpge U shdwn LOEigpal ttse reflectiondensition @ém -ab loivias 1.09 on a first
acr'ylat e/sheata0tonla 20t sbeet,e0. 71 ECHOthrabest,(0.43i og fat 100th Shewt and AR225 aS00theheet, and a
-420, 000). falingdn imageidansityoes pbsefk results of the picture formng test are

shown- i n- Tabl e 2. Exanple 10 10 A devel oper- was prepared in the sanme manner -

as. i n .Exdeppiparative Exgrepia for the use of 2 wt. parts of chrom um

al kyl s#licylic acid conpl ex (Bontron E-82 a char 1 ge control |l er. The. .
resul ts of PHRevelopy prepared by blending 100 wt. parts of the magnefic foner prepared in Example 1 with

0.4 wt. part of a Silica with no hydrophobicity modification and having a hydrophobicity of 0 and an average

. . particle size of 0.016 micron, and 1 wt. part of cerlum oxide particles containing 63.2 wt.% of CeQ..and

~ having a volume-average particle size of 3.256 microns as measured by an Eizone counter, a heating loss of

- -80 - 2.3 wt.% on heating at 100° C after humidification, and a specific surface area of 39.0 m?/jg (outside the
. . :defined range in the present invention) as measured by the BET method. As apparent from Figure 1, a
.significant falling in image density was observed at the points of 50th to 100th copied sheets. . .

Comparative Example 3

A developer was prepared in the same manner as in Example 1, except for the use of 1 wt. part of
cerium .oxide particles containing 53 wt.% of CeO. and having a volume average particle size of 1.64.
micron as measured by an Eizone counter, a heating loss of 1.08 wt.% (out of the defined range in the

_ " present invention) on heating at 100°C after humidification, and a specific surface area of 8.1 m2/g as
\_/ 40 measured by the BET method. The results of the copying test are shown in Table 2.

* Comparative Example 4

: A developer was prepared in the same manner as in Example 1, except for the use of 1 wt. part of
45 cerium oxide particles containing 80 wt.% of CeOz and having a volume average pariicle size of 1.47
micron as. measured by an Elzone counter, a heating loss of 1.50 wt% on heating at 100°C after
.humidification, and a specific surface area of 18.0 m?/g (outside the defined range in the present invention)

_ as measured by the BET method. The results of the copying test are shown in Table 2.

b

50 Comparative Example 5

- A developer was prepared in the same manner as in Example 1, except for the use of 1 wi. part of
cerium oxide particles containing 51.8 wt.% of CeOzand having a volume average particle size of 4.52
‘microns as measured by an Elzone counter, a heating loss of 0.14 wt.% on heating at 100°C after

ss humidification and a specific surface area of 1.8 m?/g as measured by the BET method. The results of the
copying test are shown in Table 2.

.Comparative Example 6




~forming'test are shown in Table 2. 15 Conparat.ive Exanple 1 A devel oper
‘was:prepared by mxing 100 wt. parts of the nmagnetic toner prepared in:
Example 1 with 0.4 wt. part of Q#ﬂﬁﬂﬂﬂﬁﬂ' silica having a hydrophobicity
of about 65 and an average prinary particle size of 0.007 micron wthout
usi ng ceri.um oxi de particles, and the Image form ng test was conducted In

the 20 samejevdMdpeCwasisiegaiod X #dl¥ae handdd as MODEMPIS 1@t Qor khe bsecof newt) gatdron
densi t.i efivwKkide partidiedV¢omainitg 25 an%aot fGeDs tand hvin ,a Voluthe =Vétage piidicle sthae0910. 71
on a 50iaros heetheaslred By aan  Elzoh® @bimtes,he dbatiag dbsd ;02 .08 rwtde 50 Gibdting fak 60Q * Caaftbr a

f al'| i nghumidificativg @ndl @ mpecliy sudace oEesef O\boof/g Songaaurert byvtbe BRhimpthed. Thfesylls dethe| oper
was pr-egayiegitesharashewrdn Tgbll®0 wt. parts of the magnetic toner prepared in

Exanple 1 with 0.4 wt. part of a silica with no hydrophobicity nodification =~

and. ‘havioepativeExempledbi city of 0 and an average particle size of 0.016
m cr-on, and 1 vvt part - of cerium oxi de partlcles cont ai nin 63 2 vvt %of

[err] and® S\RSYH?FFE "h"‘érs &xamply 1, gpecept I thgu O%sured......
by\.aif E;'%g qppobid '% ophobicty of 0 apd & avaeEge my sc'ze

100[err F'E'%T?“ eRHte c°§?’f' ﬁrﬁ "é'bE % ¢ surface area of 39.0 [err]
(outside the defined range in the present invention) as neasured by the BET
met hod.  As apparent fromFigure 1, a significant falling in inmge density
vvas--qﬁbserv_ed at the points of 50th to 100th copi ed sheets. Conparative .
Exanpl e 3 35 A devel oper was prepared in the same manner as in Exanple 1,
“except for the use of 1 w. part of ceriumoxide particles containing 53
wt. % of Ce2 and having a volune average particle size of 1.64. mcron as
nmeasured by an El zone counter, a heating loss of 1.08 wt.% (out of the
defimned range in the present invention) on heating at 100 C after

humi-di fi cati on, and a specific surface area of 8.1 n2/g as 40 nmeasured by
the BET nethod. The results of the copying test are shown in Table 2.
Conparative Exanple 4 A devel oper was prepared in the sane manner as in
Exanmpl e 1, except for the use of 1 wt. part of 45 cerium oxide particles
cont& ning 80 w.%of Ce® and having a vol unme average particle size of
1.47 mcron as neasured by an El zone counter, a heating loss of 1.50 w.%
on heating at 100[err] after hunmidification, and a specific surface area
~of 18.0[err] (outside the defined range in the present invention) as

neasyred by the BET nethod. The results of the copying test are shown In .

Tabl & 2. 50 Conparative Exanple 5 A devel oper was prepared in the sane
manner as in Exanple 1, except for the use of 1 wt. part of cerium oxide
~particles containing 51.8 wt.% of [err] and having a vol une average

particlte sirze of 4.52 mcrons as neasured by an El zone counter, a heating

| ossgpf- 0.14 wt.% on heating at 100[err]after 56 humdification and a
specific surface area of 1.8 nR/g as neasured by the BET nmethod. The
results of the copying test are shown in Table 2. Conparative Exanple 6 9
EP 0 223 594 Bl A devel oper was prepared in the sane manner as in Exanple
1, except for the use of 1 w. part of ceriumoxide particles containing
7284t . % of Ce2 and having a vol ume average particle size of 0.91 micron
-as neasured by an El zone counter, a heating | oss of 0.08 w.% on heating at
100[{err[ after hum dification and a specific surface area of 9.5 [err] as
measured by the BET nmethod. The results of the 5 copying test are shown in
' Tabllgs 2. Conparative Exanple 7

65

10



" A devel oper ‘was prepared in the same manner as in Exanple 1, except for t he
use. of 0.4 w.%of a to silica with no hydrophobicity m)dlflcatlon and
having a hydrophobicity of 0 and ﬁp gg,q_s particle size of 0.007 mcron.

The results of copying test are showl In aBIe 2. 25 30 35 40 45 50 55 10
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in Example 2 to 10, extremely clear images having rio fog were obtained which were substantially free

of initial falling in image density and stable in reflection density from the first sheet to the last sheet. On the
- other hand, in Comparative Examples 2 to 7, significant initial falling in image density was observed, and
the reduction in réflection density of approximately 0.3 or more occurred in any case of from the first sheet
to 50th shest, and thus, only unclear images having remarkable and inferior resolving power as compared

§6

developer of the present invention is very effective.

Example 11

12

with those in Examples of the present invention were obtained. it will be understood from the above that the



12 ‘- EP 0 223 594 B1 Styrene/ n-butyl methacryl ate copol ymer 100 wt.parts
(wei ght fratio of styrene to n-butyl- nethacrylate of 6:4; Mv =

'210,000) Magnetite _ 60
(vol une-average particle size of %%fzear'ﬁ‘qm - Low
mol ecul ar- wei ght pol yet hyl ene 4 Zinc conpl ex

nonoazo dye

above. prescri pt?W%%lﬂﬁth%%r%ﬁ%oc%ﬁé%m ﬁé@re‘?'lzgé‘#ta%dt hg .
classified to gi Vﬁ{ M‘S,':Ja@,_af@%%r%ﬁ& éé)q?rb\@y eI ectric resistance of -
Fe 0

[err] having a pa SI'z€e m CT ons vol une- average particle
'size off 12 m crong [ tys Of Iting insulating 20
magnetic toner vvas m x W%{%ﬁ“s?@ %Fts %Jf@ 6(E?}Er0ph0bl c silica having a
hydr ophobi mtyﬁ PPLEe 65 and an average primary partighye size of 0.007
‘mcron and one part of cerium oxide particles containing 80 wt.% of [efr]
(a, vol une average(mﬁmgﬁétg? e {1 & £1 8 o £SO ured.by an El zone
cotmtef®(avai lable from Particle ta, Co., in US A); a heating |oss of
0.14 wt. % on hemdw ngolecd DéY ewe i glaif tmlfelthyliéﬂeation; ahd a BET specific
surface area of 3.6 nR/g as neasured by an automatic specific surface area -
measuri ng devi c&liks cgRPDEx inpmoazy adyeabl e from Shi mazu Bei sakusho K K. ))
to prepare a devel oper. The devel oper was applied to a comrercially
avai | abl e pl ai'n paper copier (NP-400 made by Canon K. K.) to effect _
successi ve GRPHixiae HalindB6 asdie Blesoriptidh was mBiBkhedded SdoaiEd Shaaivh peivdrizeaall Wassified
di stinct forghgan idstiethg Olaghelig NS @n BIBGLRT rdsislancé\Sf FITORdIN)inavidg & pdritie’sizel 01 &it6 20
refl ecti omicdengd tdem-anerage far®® gire dthi2 fnicrods). Thedpl00 wtpards 6Nthd QédDiting) dediatind.. 37
on 50t ko sthagastic tdned Basanixei0@th 9.4t eats, of a hytirdphadtic diica 580la hedireptbbicityotiaboatt65ragd
t hat—ho fen dvbragp primanyi preligle sBO otiRNZimisroroandene patt df periutmeoxide parficids comlgining #P wivage,
t he ref | e¥GeBnadelymp pyasage perticle sizoni@.74 mipross lps measpred py)anBlering iconmter (ayailpble e
envi r onnefatgle Q?é?ﬂ@Pt inghSAdta haatng fese o @il vtk on-hegling b 1ne GT‘Q’W'("S@C%?%PM aand
90 % andB& SDP%W *"L” &regof 3-8 m¥g gy, (Redstied Ay & a"é%{"‘e?@f""‘a’fﬁ'ﬁ"@@'@d““‘i“ﬂ@ 6% e
devel off’yser‘2 a" gf’ff‘s' @‘rﬁqsﬁ'ﬁ‘s KBl aract er| stics as
good ‘as t "e ya" '" E %‘8" :
Is é‘?és\ﬂé?s t, re e

ure reﬂectlon densi es ere

gh ?n G n

Exanpl es -

1o Fﬁi‘».?ﬁ'gde s’eﬁé‘% .,.,%uap X ﬁ* G

A A K T .%eoﬁhawa St ko nelaﬁd %&q Mrbper
-was pr epasmgbratite t-New aa,ma. BAEland S0 %), EHBWeedeqfélopeﬁlSpﬁQtpsz&ﬁ iﬁvbrﬁuoh'%ﬁrilﬂ d 0. 4
WL part dbelbpigicagiidibtes 8¢ §dod as thassl under Aorharteriididé Chdrital BlimidigQushditels.and an -
average primary particle size of 0.016 45 mcron. The results of the inmage
form ng tBaihples 2t5h&wWn in Table 3. Exanple 18 A devel oper was prepared.in
~the same manner as in Exanple 11, except for the use of 100 wt.parts of 50
styrene/ 2- Bespydtipt devplopere wira grephrad én the sahe/ menne( weingixemplatii,cexcepb fod thelige of
260, 000) Segure oxidenpieticlop gloiwn in thix foliovdng Table SoThet st efeitreimbgr feiming tedls condycteddmown
| n Tabl e te samepagnes ag iy Exgnple 1 ara sppwpdn Ta¥ler2- was prepared in the sanme manner
. fxanmpl e 11, except for the use of 100 parts of a styrene/n-butyl
rret hacryl%@ﬂ&ﬂﬁobutyl mal eate ter polyrrer (weight ratio = 60:35:5;, Mwv
?ﬁnggPé gs A?? balloggreVSas rp?esbargd in tpe sarm%snlilzln%g' asin éxample q?%gcefpp tromhg gseto?%t4 v»?t' rp(:"artsé
: hydrophobic silica having a hydrophobicity of about 50 and an average primary particle size of 0.016
~ 45 micron. The results of the image forming test are shown in Table 3.

Example 18
A devsloper was prepared in the same manner as in Example 11, except for the use of 100 wt.parts of
50 styrene/2-methylpheny! methacrylate copolymer (weight ratio = 6:4; Mw = 260,000) as a binder resin. The
' results of the image forming test are shown in Table 3. '
Example 19
55 A developer was prepared in the same manner as in Example 11, except for the use of 100 parts of a

styrene/n-butyl methacrylate/monobutyl maleate terpolymer (weight ratio = 60:35:5; Mw = 350,000) as a
_ “binder resin. The results of the image forming test are shown in Table 3.

i3



"'EP 0 223 594 Bl Exarrpl e 20 A devel oper was prepared in the same rranner as S
in.Exanmple 11, except for the use of 2 wt.parts of zinc alkylsalicylic acid ...

conpl ex as a_charge controller. EFEfzifﬁi' $ of the inmage formng test are
shown in 6 Tabl e 3. Conmparative anple A devel oper was prepared by

m xi ng 100 wt.parts of the magnetic toner prepared in Exanple 11 with 10
0. 4wt " eqampie 20f hydr ophobi c silica having a hydrophobicity of about 65 and

an average prinmary particle size of 0.007 micron, and the image formng 7

test was ' Aciedalpeedas prefdated ins theama mamer aﬁsmﬁxarﬁ)tgmplemeﬁt fdr. the\ssesdi @wn.parts oFi gur e

‘2, t he zimsfdlyiselicyic adid vampleress aeharge Zentiolipr Ths rebullsf the imagei formingdesh aredhayindet |

1. 30-6onTaRlez®Wt h copi ed sheet, 0.88 on a 50th copied shset, 0.91 on a 100th

copied sheet and 1.11 on a 500th copied sheet, and a falling in imge

“densi tyw__ 15 - Conparative Exanple 9 A devel oper was pr’epar ed

by bl endi ng 100 pF)arts of the ng&netlc toner prepared in Exa rrp
[(¢)

.hgrdx & hﬁgr‘s f%}éoggﬁ t:;%%s Z % IH‘E%PF""BHP RampR

; :
y}m ﬁ% agg it midog w1
Wi par t7 O Gl ..‘vi. il 'Ea% % ﬂ abi%'“ 2"&2’%5’@%&? obt, 7 a2 "9

a_vol ungy Y, g de g

count ef gnog eatfa..m .maese i ool R |

ed?)‘lh OI
atlng at erri’1 :

humi ¢§ fication an a speC| I C sur ace area of 39.0 n2/g (out5|de the

def i nedcdmpamfve Exarhpl&g Pr €sent - i nvention) as nmeasured by the BET nethod. As
apparent—froma graph illustrated in Figure 2, a significant falling in

I mage denaideyeioperSwas [pRpard@By Bibnding @00 Winparte be tBeDﬁ\hgntm 19D pripafean Bxbmpla 11 SkEEt S.
Conpar- a4 wepadxd rapsiiiea With Ao dpdrepholictty maificgioe pavingck hytirdphabicitya biE0 BBthare &veege | N
Exanyy epaiitle” strecut 01016 oricrdnhand Uiset.paft ofl caim qaidle tpartidles3@ntaipipg i6BMwb % afeCedarand cl es
CONLAi nharigg & Yolwote S¢prage paeticie]siza 3. PPaviciots 28 meabuiercbysandaizaorecopetert & béatingslpssef of
1..64 mi 33 whezon heatingat 400 °I9yafien hymiditnatoncand r&ta@pciﬂcaﬁuﬁ@atarqq@f 398 an?gf(outsidpgthent .
(out si ddefinedcrapgst in rthq) Pregang énvention) ras peaswed by ithey B F@ﬁ"l -d¥ apegrent ri’gmai! 9'Pg0| er r]
_af.t er . Hlsidied ip Figpredna significant daiisg infimegeiepsity was ebserypdt 8‘“3!? efrﬁo]“tﬁ 00teeRied ed by
‘the BETSMA®%hod. The results of the copying test are shown in Table 3. 35

Conpar 6I ve A devel oper was prepared in the sane manner as in
Exanpl'e the use of 1 wt. part of ceriumoxide particles -

cont ai ni nﬂd%&’e % Ofr aod eammg 2 ¥ R AV Sl AHGoMRS Lde S o
147 .1 Ghan oﬁa‘?’g" ;‘7%’ f" 5 O (rabing & o3 Emg Sl siz'? ik
on heat jyagn &k zn,%er oqme i i VoL 108 B0 (odhosd S| dofiod 5. mearea |
of - 18. Oprsezlngn Shlr! ufiidioktn W aPbEE UurrhcD R O B 0

measur e:deaQ&e& Bthé T HiBMuDdhe rIéUﬂs b8 dobyingdtbst bR3&hévY ratib 4. st are shown in

-Table. Conpar ative Exanple 12 45 A devel oper was prepared in the sanme ..
“mannes edmnaﬁuﬁmsmhenll except for the use of 1 w. part of ceriumoxide

- particlés containing 51.8 w. % of CeQ2 and having a vol unme average particle

si ze. of 4A5Rveiper waspreparettrathe saue ngnnanasth Eganeplec Uil mxoept, forahd aset of N gvt] e f of

0. 14 wtcefigro ioxitie aertichy contaiting 8C vaf4 eofr Cafla ndnd i hyirgna ivoluymen acbrage Padice fsize ok 44T ace

_ar ea ofmigroB a5 cmespureds by skizopel chynter.h hBRING fase 19bd-50 Ti& pe dedting abfi0Q IGeafisbpyi ng

remidifisation pd 7 specific surfacares o) 80 Mo\ feutsidehg,definedgange inthe PgprRat inypation)

pr epareﬁ"i‘e}‘is‘tr?ﬁ‘ebyé%ﬁr%ETn'ﬁ?WPé'rThégeﬁ“FF T FAPENO It 2R Rt T8I St he use of 1 wt.

part of celum |qe particles containing 72.5 w.%of [err] and havi ng a
VREENE KPR M. e size of 0.91 55 mcron as measured by an El zone-

MO ume aLa-age 109
_counter, g JQ\‘?e?otp gireﬁf 8o Q?m anhOePQs i 11ara retBJ bse2ds 4Gk p

huri 93&9@‘“ g et B TR ey the
BET mti]‘@ﬂis gﬁeﬁ\eﬁs%ﬁHlﬂysarpglztg ecounter, a h(:zatmg |gss of 0. 14lwt% on tfas'f:ng at 100°C after

humidification and a specific surface area of 1.8 m?/g as measured by the BET method. The results of the

_ '_ © - copying test are shown in Table 3.
. B0,
. Comparative Example 13

A developer was prepared in the same manner as in Example 11, except for the use of 1 wt. part of

- coetium oxide particles containing 72.5 wt.% of CeOz and having a volume average particle size of 0.91

65 _micron as measured by an Elzone counter, a heating loss of 0.08 wt.% on heating at 100°C after

humidification and a specific surface area of 9.5 m?/g as measured by the BET method. The results of the
copying test are shown in Table 3.
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copying’ test are shown in Table 3. 14 °~ EP 0 223 594 Bl Conparative
Exanpl e 14 A devel oper was prepared in the sane manner as in Exanple 11,
except for the use of a silica wgdonesByFgprhobicity nodification and
having a hydrophobicity of O and an average particle size of 0.007 m cron.
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~ . E4J In {Exanples 12 to 20, [extrenely clear
- i-mages- havi ng- no fog were obtai ned which were substantially 50 free of
ini-ti@l .failing in image density and stable in reflecjion density fromthe.
initial sheet to the |ast sheet. t hea'0tHer xhand, ih Conparative Exanpl es
"9 to 14, significant initial falling in inmge density]was observed, and the
reduction in reflecting density of fapproximately 0.3 pr nore occurred in
any.case of fromthe first sheet tqd50th sheet and thus, only unclear
i fagd® having remarkable fog and irferior resolving ppwer- as conpared wth
‘those in _Exanpl es of the present irnventdongwere dbt ai hed. The effectiveness
"the 55 devel oper of the present inyention will be undprstood fromthe above
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*In Examples 12 to 20, extremely clear images having no fog were obtained which were substanfially -
. 60 _free of initial falling in image density and stable in reflection density from the initial sheet to the last shest.

65

On the other hand, in Comparative Examples 9 to 14, significant initial falling in image density was
observed, and the reduction in reflecting density of approximately 0.3 or more occurred in any case of from
__the first shest to 50th sheet, and thus, only unclear images having remarkable fog and inferior resolving

power as compared with those in Examples of the present invention were obtained. The effectiveness the.
developer of the present invention will be understood from the above results.

clai_ms
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th  Wx .* * . 0 0S OOgpf 223 594 B1 .

e- 1In N ro - MO 223 594 >~~~ 1 * *, * . .4) K>
O N , X 0 Ht e 9 id 45

i X1U) E4~ ~~~5 In Exanples 12 to 20, extremely

cl ear |nages havi ng no fog were
of initial falling in inmge densijty and stable inr
the initial sheet to the |l ast shget. On the other h
Ex&nples 9 to 14, significant inigial falling ini
observed, and the reduction in reflecting densixy off approxinmately 0.3 or
nore occurred in any case of fromthe first sheet t¢ 50th sheet, and thus,
only unclear inmages having remariabl e fog and inferifor resoIV|ng power as’
co&pared with those in Exanples ¢ - tion were obtained. The

ectiveness the 55 devel oper off the prgsent ipvengion wi || be understood
fromthe above results. Cains 14 * & <M 25 EP 0 223 594 B1 * C
L M S * 1. A magnetic dry dgvel oper, conprising: negatively chargeable
i nsul ating magnetic toner particlies_contajining, at feast, a binder resin, a
magneti ¢ substance, and an organd-chromnm um or -zinc]conplex; cerium oxide
particles containing CeQ2 as a prjedom nant gonponen{ and having a vol une
average 5 particle sizel|of 120 To & 0 microneter, a heating |oss
of 0.5 wt.%or less on heating-uq to’lOGTerFﬂ and a|BET specific surface
area of 15-n2/g or less as neasurfed—oy tHhe i trogen}adsorpti on met hod; and
hydrophob|C|ty i mparted negativelly charggable silicen oxide particul ates.
2.\_A devel oper according to Cainm1, owhehEIﬂDtHE cefium oxide particles are
i ncorporated in an anmount of 10 d. lot ocb wE. pafts per 100 wt. parts of
t he negatively chargeabl e insul ating magnetic toneriparticles. 3. A
developer according to Claim1l or] 2, wherein the hydrophobicity-inparted
negatlvely chargeabl e silicon oxijde rqgcugptg§ are incorporated in an
anmpunt of 0.01 to 3 wt. parts perf 100- wt .- paﬁts of the negatively

substantially so free
flection density from
nd, in Conparative

ge density was

char geabl e I nsul ati ng magnetic tcnercbaf?lcFes 5 #. A devel oper according
to Caim1l, 2 or 3, wherein the gane-cnronlun1co lex is added in an
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in Examples 12 to 20, extremely clear images having no fog were obtained which were substantially
50 free of initial falling in image density and stable in reflection density from the initial sheet to the last shest.
On the other hand, in Comparative Examples 9 to 14, significant initial falling in image density was
observed, and the reduction in reflecting density of approximately 0.3 or more occurred in any case of from
the first sheet to 50th sheet, and thus, only unclear images having remarkable fog and inferior resolving
power as compared with those in Examples of the present invention were obtained. The effectiveness the

55 developer of the present invention will be understood from the above resuilts.
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'Z: anbunt of 0 1to 10 vvt %based on the weight of the bi-rder—r-esi n——5—+

“-developer ‘according.to Claim4, wherein the organo chrom um ﬁiﬂH mll

ch_r_om__um conpl ex salt- 20 tyPgp P M chrom
salicylic acid, chrom um conpl ex of an al' Kyl sal icyli c

- conplex of a d| al kyl salicylic acid. 6. A devel oper accord| ng to Claim 15
or -3, Wher @infaghdtie dar ddddlsper comprisingipl ex is added in an anount of 0.1 to 10

1% based oMmelydielyVehaifiabie finsulBtig Ihagekic tori prticiébeofitainig, (i Vedsp BeindacRenda ng .

_ t o cl ai m 1 magnetiS@substarte, avhi@n eginotchemdmgarmczbmglexconpl ex is a zinc

acet yl acet onecedempiidexgartizles cantainBHGAOE anppradomprantcomponentpnd bdving ia olerae average

. conpl &x... 8parficlelsizeedf ddcte 4Qaucromidterga beatingrigss pf @& wtitorog logd o heptingiyp fe100° € laed a
magnet i "c- -t GFEspdeific suface drepod (12 0/ prieB@s measursH &y Hlealyogantagsormion methedy andoper

_‘accordi.ng .t o 'eHrephepigity-iyeried negatively chesgasblp isiicon oxde parigdlateh el ectric resistance . .

of [err] or nore. 35 10. A devel oper accordln to Claim9, wherein the -
nagnet i &t Arflerelepgiicserdiag BCigig 19 wepraj the garium ﬁ&g?@f@@fegdbﬁtam&@ %er
190 wi® palot1 §° DIV-RAHR PR AR, P?"éé’T ‘H° "°Pi""°‘A°B°éQPé'P'%|B§‘Fa" BAngCHeer BRrURIRS

precedi n% E wher et n t tlgqfre mp cé}? avera agret icle

size of ‘? nfeg re mc rp Zted% gn'g %d W

~clalm Wne }gp aLrﬁ(deS con par at es have
rop

a met panol | c ICI ty oor nore. 13. A devel oper accordl ng to

~any precgd V\”&bv@l&p’ét %co%?\%rte'd?aut\ hye 2y ] Gherbif She orgdnoRnidintiC&ploR 34 Rdded irftn

styrene/ acambuneomttsﬁoweﬁlb&edan%%@m%msbha&wnl c ester resin or a
pol yester resin. 14. Use of a devel oper according to any preceding claimas

a one- CBIP Artsidlopdicacedraifieto Clam 4 Wreil i cgaholchpMmiconplextis ach@MiuMODmplek Salt-

| at enso | mMagpe ninboazo dyee vigortiun abmaiesof baliciie\aeit oghpaiivirucompiag oben djyBalisgic acid or
-cdmalrenant chrosigm pamplexcei laalintkptsajoilic eddies | sol ant es de toner, pouvant Qre.
charg6es negativenent, contenant, au noins, une rdsine servant de liant,

une subs& aﬁsevﬁmgwranewe@la'mri é @hﬁl Vé’ﬁ@'“d\‘ﬁg@fﬂ#"ﬂﬂec gempisrrinpdsedin SHEmount ofje
zinc; des Bare1%Wi%Basgd gxthejweighd ot bioder 8t enant du CeQ2 conme constit uant
-predo?ﬁ nant et ayant une nmpyenne vol um ue du di anbtre de particules de 1,0
“a 4,0 m¥%rb %Eg "&'bl?r‘t' é}r'f"’c‘ﬁ&u] ?F’é”ﬂl‘i@ﬂf"&’f?é’tﬁ'ﬁ agetastons oy
pol ds- Iorscﬂ“‘ﬂﬁ’f ?:ﬁ QTAFEMPIEE Y Are Risainge Tj‘re de 100 C et une surface
17 8. ER 5 1 1111 1 ecl _
infer.j oure 9% a% }0 %'j'_ 'l'ef‘?&mg é'?'%’néé%r%'eéﬁ)e ar eﬂé"?on@ﬁgﬁ/ gatl" 3%#&"?1 on.
d’ azote ; es partlcul es d oxyde de silicium pouvant Atre chargdes
- négati V@Eﬁtdeve?d%rodé@dr&lﬁgsto Biahth B, v&%fn@‘e@n%ﬂetﬁ%n@%@ B elELHE rsMRABEer 18/ acm or
- Dovel oppat gidfe. SUi vant | a revendi cati on dans | equol les particules

d' oxyde de c6rium sont incorpo- r~es en une quantite de 0,1 & 5 parties en

.. poi dsaspoter Aldelepar ticomling o [0RIntl S, WiRseind tib trhaghetie onslcontkins POas 106 ot. paitcsr the S
toner, poumgteuaubaambaérgeesn pagat the emdatesin. kK, 10 . . D6vel oppateur suivant =

la- revend| cation 1 ou 2, dans |lequel les partlcul os d' oxyde de silicium

pouvant 13t Aedegéiepey wsrdmegetanwemng ciainx (pheteinctbe matelic toerf sk valumsasvaghr e
dr ophobe pariaimyize of & & Porigrester une quantite de 0,01 & 3 parties en poids

pow’ 400 parties en poids des particul es magn~ tlﬁues i sol antes de toner,

pouv ant "@t ﬁedqyﬂ%qe%ég@rqw b9+ 3y ANREA qmg claim, wherdin the hydrophobicity-imparted silicon oxide
, articulates have a met noltc hydrophobicity of 40 % or more.

_ 13. A developer according fo any preceding claim, wherein the binder resin is a styrene resin, a
45 . styrene/acrylic ester resin, a styrene/methacrylic ester resin or a polyester resin.

14. Use of a developer according to any preceding claim as a one-component developsr for the dry
" development of an slectrostatic latent image.

- 50 Revendications

1. Développateur magnétique sec, comprenant :
' . des particules magnétiques isolantes de toner, pouvant &tre chargées négativement, contenant, au
~ 'moins, une résine servant de liant, une substance magnétique et un complexs organique de chromé ou
56 - de zinc ;
' des particules d'oxyde de cérium contenant du CeOz comms constituant prédominant et ayant une
moyenne volumique du diaméire de particules de 1,0 & 4,0 micrométres, une perte par chauffage égale
" ou inférieure & 0,5 % en poids lors d'un chauffage jusqu'a une température de 100°C et une surface
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164 Dével oppateur 'suivant |a revendi cation 1, 2 ou 3, dans lequel Te -
~conpl exe organi que de chrome est ajoute en une quanti llm ﬂ

pol ds, sur la base du poids de rg 15 ?§+§§nt de Ila ml M‘lmtumﬁur
sui vant |a revendication 4, dans |oque e

un col orant . nono-azo que du type sel conpl exe de chrome, un conpl exe de .
chrome d' agéeliqus HETGEIL G Enféristive 2015 m2/g, GENETL'eNeCost] MosikgeiaE IerrbUédéiﬁ'hdiﬁrpﬂon

conpl exe or'gafi gbie Ye hrone est ..

al kyl sal i cybdomyet ou un conpl exe de chrome d'un acide dialkylsallcyll- K.,*

-que: 6. Develdeppaiceles d'ewide de Isiiciunt \penent@ars iclangéis négaayaméht atequellels e@éeéoniéé
_conpl exe . owgaracechydepiwbeic est aj.oute en une quantite de 0,1 A 10 %en
poi.dss. .sur..l.a base du poids de |la resine servant de liant. 25 7. .. S
Devel oppat aéwlomatewamvamtda reverdlicetion 4t {lanm lepuel Jos Brligulescd'oxidende ¢4d bt ingorpo- -
conpl exe of 'ﬂ'ﬁ@u@é‘éﬂe 9 A parties op p @K%‘OEPH@GS@R!'WW descnagiqules mapnétigngs exe

'_rragndthue‘;':ﬁ %P'gg ga e ou su reurera
35 10. Dev pat euF cat on 9, dans loquel le toner . .

magn~fi qu en&%ﬁda{%ﬂrt su?‘\’rgnt@h JeQle foh 1 e§ oﬁ”% BAAG Sudl Fo bdinpRdD SigaHidus d@‘i‘:%m[a logue

pour 100 pé]&kd ‘énunb Qudnfts 95 048 103 Sﬁﬁdidéesuﬁﬁrb)!s%% pBis bd BSke sedvint il Oppat eur
suivant |'une quel conque des revendi cations prdc~dentes, dans |equel |e

_toner nagnbdveioppdtetr faRNER ROEvendititiDA, A&Ha Fogué) lid dbingiem dganﬂueadaa&hrdmecke: Unablolafiul es
de 5 & 30 wbrioraaditpler &6 typd 2ol ddmplaked e @bwoiis, Eltondlbice Ide Lth@me Lidcizie rsglicglicte un
reverrdi cat ¢opmpxgde-chrahend'as aciddakgisdlioigel oul ubscoppietel deldhemed!unayide dielkylslidyli-ci um
_auxh]uel | esquw. Atd confdrd un caractbre hydrophobe, possbdent un caractbre
"hydr ophobe, par titrage de nithanol, dgal ou sup~rieur a 40 % 45 13

D6vel op§at Biyplognateyiaelon 2 igreadigatien bcﬁ*n@w% damsslequel i qRIMRiexe ioRRIaYerdecring @Rk ARt dans
| equet |a ?'US‘PHW“%F?Q-H@ 1986 P17 eaifls i o baTRtuPgids AlagRsing sgyashdd liathe r esi ne de
styrb’ﬁe/ ester acry % une rosine de styrbne/ ester ndt hacrl}/ll ye ou une
resine ol Y8 @Fteurf&- a'uﬂﬁ Preedeaten . By '8 Lip Sppeizssoaghiplo est un

quel conque®d® xer@'ff'e%@?" f°f'%r’|'§°?ﬂ’ IR FoRE mﬂ'%’Wéje Ziggracide piqoll ?ygt eur a un

consti t yan évgl ate \{?’ungg:@ CO t'tﬂ)ﬂg J gﬁe ng? é&lleto o magnéti-
| ect i e e Tpe
gagﬁr‘%ﬁsgege nze| c {g %a(% ﬁ ‘?ﬁ %en €s umc al t: 56r negativ aufl adbare :
I.sol.i.er @ndgsvelBBRARG éua&ma T&eﬁcréa@dnlaﬂa%ﬁs |e@?ﬁue%ﬁw%5m&ee¢daseﬁs A& istanceSi Ne

.magne-. t. Séidteiq b%ﬂ%uﬂéﬂgh,@pﬁl@ﬂg@ gano- Chr om oder - Zi-nkkonpl ex bei nhalten;.
Cer oxi dt oi | chen die Ce@2 als einen vorherrschenden Bestandteil enthalten

und dise 1@i D&el&ﬂialdﬁﬂﬂwarﬁ& revendii€atith € AansT&bieldd toner magnétique contient 30 & 10D lpdrtibsi énl | | |
111111 Tp | doid3eis Gosbtandal madrstidua ipbur h00Cuetied en paidsele (i rShecsevamt dd Jidit.bi s 4, 0

‘M kroneter, beimAufhei zen auf 100 C einen Hitzeverlust von 0,5 Gewi chts-%
oder . went. g@évelmpdtem sylvarBFineguelednfidestsl covalisisations, piéesdentes, daBs feRya) lecioer magnéti-ger |
Wi it demePrisddesine frfogenne reknigiegiy diematre darpagioviessdodih Sopigiombteas:  und

: hyﬁ-ﬁo‘phom zi tatauf- wei sende, negativ auf | adbare Siliziunoxidteil chen.

CEnt wi ckI‘%rW’f&'&ﬂ’PaﬁFfs "G'E,‘H ”19 qBP&‘BB‘i“&tF" fReegdenigs, dlapg |eauel jeg Jpagieules) chen
i'n einer ﬁ(’% g 8 rplliglug. %T‘ \@egﬁ,ﬁ? é‘g’ "8 YEceRoPe. RESTRORT (U8 BIFER i n
den negat i W9%A%M %(?B'htf'"éﬁede]'g gl o°é’r'7" &i%chen Tonertel | chen

'3'622%%‘ §Q§C év§|ﬂ&> Q‘Er"gl ar§| g&u}% G e&esf%%ﬁh g}é oltes) QS{s arfﬁ"‘"qé‘%‘j@, e

Si-li zi unoxishehhiciRen hJ‘réQh nev vmchtstellen pro
“hunder t Gevméthht stell gn I n n negat Y auf I adbaren | sol i er enden,

magnet i §4.hemsalionein %kﬁﬁtﬂﬁuﬁéuﬂﬂﬁ'l@wu&c&hmdes revendications précédentes comme déve-

50. loppateur & un constituant pour le développsment & sec d'une image latente élecfrostatique.

'zi nc- EDTA (s de &P eueantiireghergdeg epasiveptetiol i ni que. 8. Devel oppat eur
sul vant 1" upe quel con ue des revend| cat i ons rdscdent es uel le =~
t 0]‘\@’(10 [%: Iop ur suiv g' l Ies lclgﬂ waptqu .
ug pati %?Z qu esr g qnoc . r:epog sgdes egq;)'j'u:ules eng‘rpg?r ??eﬁ"
el ? B4 acm

Patentanspriiche

1. Magnetischer Trockenentwickler, dadurch gekennzeichnet, daB er folgendes umfapt:
565 .
negativ aufladbare, isolierende, magnetische Tonerteiichen, die mindestens ein Bindeharz, eine magne-

* tische Substanz und einen Organo-Chrom oder -Zinkkomplex beinhalten,
Ceroxidtsilchen, die CeQ; als sinen vorherrschenden Bestandteil enthalten und die eins volumen-
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4 EntW| ckl er nach Anspruch 1, 2 oder 3 dadurch gekennm
‘Or gano-Chr onkonpl ex .in 15 ‘ei ner Menge von 0,1 bis 10 mmﬁn L
auf - das..Gewi cht *des Bi ndehar zs- zu%g‘%rkgw 1d 5. Entwi Ck‘mmn “g

4, dadurch gekennzeichnet, dae der gano ronkonpl ex ei orkkot Pl eX
sines sal zartigen anoazof arbstoffes, ein Chronkonpl ex der Salicyl sdure,

si ' Chr onk o Bpdogene QiuftBschrdtiichd TalchenilsBer vonS1,0 Y 4.8 Mgt b THUMSIz6 AR1100°C-

Di al kyl sal'i eibromitzsvdriist von 0XIGEwichts-% offer whigenuddine’ BETOspB2ifAERIbsAIBChS vo2 1808 3,
~dadur ch gskeden»enighwé mitdiaii Sticetbfifdsaptionsvaianick gampésesn, basitan et hieorebizieuto, 1
bis 10 Gew ehisendéonbgetivgdindbanafSildiano@alcteht des Bi ndehar zes zugegeben wird.

7. Entwi ckl er nach Anspruch 1, 2, 3 oder 6, dadurch gekennzei chnet, daO der
Or-gano- Zidk Eotwigkiennaeh Anspich 1, dadkirehigelenazeichest. aleb die [Gerepititelichendin giner Menge von 0,1 -

Zi nk- EDTA- Ké¥ 3| Gewichigleyen prohupderiGepickigtelion dydancegetyrpifiadoaten isoligendsm mpggratischen
nach ei nem dePtYhaReigereRdBR Ansprtche, dadurch gekennzei chnet, daB der.

Eﬁgnet iﬂsg}heﬁg@n%% el'ir‘](éﬁt gulg't])c%el ekt r| sche Auf I adbar%aeKé]%b;ds;éFg : 3lrlfg }E %ﬂ?
i

T ll rﬁaa Iqer. é pro

e okl 2?”93%'&%'3" PR e e @Hg%. i T a"ﬁag%f* Bine

Toner 30 P' %ﬁ% WI l ¢ oqgrr r’g; E&éba& O?d’aﬂo-e lexdw
Cewi Ch St el ﬁé} | gena owi

vor her gehen en Anspr che a urc <ennze| chnet, aB tISC e Toner
ei n vol unenBRREG HacH Adshblu&i £ dI&Jréthsﬁaﬂie%mee dapaer%rsunacﬁ,@mwﬁiesz 1R SHromkom-
besitzen. 1giex bibsVsdiahigen Modazdrbuib] &in URIEMIRIMPRR QB SaicyBSR( bia evontikampiex h
gekennzei cheiaér AlgiRalicylssareiogel sipCradmkomplexehtr Dialkyligliciskueiss enden

Si |1 zi wnoXi dtei |l chen ei ne net hanol i sche Hydrophobi zittt von 40 % oder mehr
‘besii- zeh. EdBickiEmact Ssprch hoddecs, meduraiagekenorsithnet alal: detcdigahnrZipkkemblex inciindur ch
gekennzei chiMetge vdmp.ll bisd SeWchieitHmwrager aul d&t Gawishtres Bindeharzes zugegeben wird.

Styrol / Acryl esterharz, ein Styrol/Methacryl esterharz oder ein Polyesterharz
ist. 45 T4, EW\CMEH&%Q"S@W%& r# 6ot R depuchgriphneaichash ¢ rdey, BroRea-Faksereiex ein
Anspr Uhe  alFgk-A¢etyiacPtak SorRipresit @H@FRTA"W’E’H‘ gder gip ZinkPeliogdvesriiomelek fsting ei nes

el ekt r ost at sch l-atenten Bil des. 6
' Entwnckler nach einem er vorhergehendan inspu%che, dadurch gekennzeichnet, daB der magnetische

~ Toner eine triboelektrische Aufladbarkeit besitzt.

R -.30 8. Entwickler nach Anspruch 8, dadurch gekennzeichnet, daB der magnetische Toner einen elektnschen
: - ~Widerstand von 10'° cm oder mehr besitzt.

10. Entwickler nach Anspruch 9, dadurch gekennzeichnet, da8 der magnetische Toner 30 bis 100
- Gewichtsteile der magnetischen Substanz pro hundert Gewichtsteilen des Bindsharzes enthih.
86 '
- 11, -Entwickler nach einem der vorhergehenden Ansprliche, dadurch gekennzeichnet, da der magnetische -
Toner ein volumenbezogene mittlelje Teilchengréfe von 5 bis 30 Mikrometer besitzen.

: 12, Entwickler nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, daf die hydrophaobizi-
: K\/ 0 titaufweisenden Siliziumoxidteilchen sine methanolische Hydrophobizitéit von 40 % oder mehr besit-
' zen.

" 13. Entwickler nach einem der vorhergehenden Ansprliche, dadurch gekennzeichnet, daf das Bindeharz
""" ein Styrolharz, ein Styrol/Acrylesterharz, ein Styrol/Methacrylesterharz oder ein Polyesterharz ist.

14. Verwendung eines Entwicklers nach einem der vorhergenden Anspriiche als ein Einkomponentenent-
wickler zur Trockenentwicklung eines elektrostatisch latenten Bildes.

50
- 68

19



