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The present invention relates to toners for multi-colour or full-color

el eci r ophot ogr aphy for providi ngﬁ Gﬁé)é Pr i mages, particularly to

yel l ow, magenta, cyan and bl ack Toners tof providing a wide range of clear

mul ti-colors and two-conponent devel opers containing the sane. In recent

‘years, pesaptionrage form ng apparatus such as a copyi ng nmachi ne, conversion

from nono- col or copying to full-col or copying extensively proceeds, and

.t wo- col 6IELR Of yYHE INVENTIONAND BEIATEDIART col or 10 copyi ng machi nes are .

consi dered and commerci all'y devel oped extensively. There have al so been

pub- 4 i shdile peasent tinvention eatstas to rtenersdforumulti-colous lon fuskrcolerr dlestronbotagraphy for providing:

gr adat | owiticelpr imderst Pas¥eulerhalioaxstian: imegents, cyanrang blapiptosers foy promiding e widshrandsi of

‘Gakkai - §trgr mulficaglorsand vo-comenent sipYelopers Feting tegemet y,  Japan) " VoI 22, No.

1(1983), dhEpcenivaars\jgpn '"2339 foging fppaFat“sEE" 1398 PV'“F(B‘F" 'E‘e' mono-

accust oR¥Y "L°By' Ql fHl "°E°é|c "Ql%ﬁ"ﬁb‘i"b’tﬂﬁ?“é@ds é?i{@‘?%"%fﬁhw%én WET"?!?SI or
ro!

: t'§ ¥
Ere;&.fﬁ%ﬁ" ? ”e {g@gp %ﬁﬁ, raﬁ aveeQ;,Jgpan) ssa\rﬂ{ﬁgg ,%f%!a

| mages eher

sati sf aC" e\éplL di LQE«% Bs, bE ic '9!'"858 color nts which

_e| eCtEOPMtbQG{ ﬁBEéés dstoqﬁm f?’fgtﬁ S%Lé?udmg ﬁﬂfuPaH«PEél&l %8 %uu losgbélg
00! t QEiRbrogribhicVichite FGBY SortMlerl) Slaieley horedir® Nhve INBCHSBdoBerify YaachatPd sdtb AT €

_t hree poyweyey colors. 2 More specifically, the process is carried out

by causi n@olot @htige Foatiation b RRBlorOsdcibphatbgrishy RegenbrliyCBdte by RpRHRInG *BIBE WGt | Ve

| ayer t bsiguglor Bnes @l thice SE@PS sieneddly y6lian.TnEgeia aid dyarl witidh arethrae piimasy eloeIt ar y

col or/o Wi t Moge $pecifinaliy tHequrochss i§ canfadannt By expsingiightrayscirdmagresriginairta ge incidertt e a

phot 0C O Pibtacenduativé lryerrthroufh encolot-apareiion duanspfissiom éiter il @ compianeatgt colar withsaropaar t

(mat er i e9lor tesiormameleqirpeiatin Iatenbimage ¢n the pfietodendudtiveplayey Them therteneséfdire aolopisdeld The

‘above sPepsSuRped (Maiprieh sueh gsorlain paner Wrough daveleninacesd diersfes sipps: Jhe ebqyp stepnrare |

regi st ‘efepgitadHortapprs efihep GRlpre iseuerabiimestia registey wilh and syperpositign on h iouHienerhe

-sane "’%uge? on the nﬂggftggp@d %’F’p‘B%é‘éPe’pPi?ﬁéP"eF P@P@%%a'arsém%‘i‘ﬂﬁﬁ‘@@t% Rple fing %ﬁpn‘QI e’

fixing St 1'3“’ | nal The deve o R
ffected, 8 eve é gl d

olfecteg o8 Eéﬁg o % el b mee e RO
Pat eg& ?h‘gs ces thL sﬂ%%eégrr% ?;Eén les? %Jad%ﬁ,e&eb N \theSprodedd, e“t

No. 8 partieids such 48/ PaRiled &el BY foiiRSSE SsedddG HRN AltvG-cotpdidht BiveloperS has

been: mé&mﬁﬁ%{ﬂ&i Ynét3Rdla maghotid!GarddF RHBRAn tHIRGARS biCa deRd de@&aeranéms.hbasucnag hicles
of st eetyiifdricdl Slobie! Rntdihifg M arRagReticdibkiigBheratiny s GRINRH REEGNSIRHE IsUiRBbsed
COMPY i SinNGe Rorrh @N@TbrA Ginder IRJABEN 6 e FdsilEht thégnbt| fId0 Whb Ghe ShElghetie dnih ttius
-develso pormeniatonitidts)the FafEbe bf thal pdtoachdactice/ layen Havingain ekiciBiatic RBAK MY, thg tdnBigihei N a
_magnet.i. the biveth d-atyected Withendpchesttic labuidinagecto dewsiag hetlatennithags Indihis posess, Howeveh e _
_ f or m of tha tineushcootaider andhayailabie i soilll pértonr ie shel magnbticnigshdionmed fai the disvelthieg t he
magnet i fation.LssHhat thesde@doping efficientyd® lnwabar sxanpie, therefcae be e fcaselwhersmolycicotiuist i ve

| ayser’ haupliahly. Wherep deree argount picdavelonsnis ysaddeorderhie inamaes the rdeyeinping reffislandys it

att rd’bt @8““[96 a;lgrge é'?de‘E‘fsr’t?é‘tVa‘ielV?!°H"‘§t3@Pﬂ’atﬁ'ﬁfrﬁ‘g@a‘t ihis et/ teblp foneroyidingo gmaliagge. | n
t hi s pr bbb cepying tRachiop. Py ‘ 8t i fullicglor 6?&"!99 n"?%fh'a?] doHU% l?Fsé ‘P’ﬁe gowiagin

port onanpﬁ'a*e’ﬁgf ‘E‘F‘d" “?B’P @g1 so that the
devel Oplmﬁ‘n Ccrlt a’i anr ue to ra::e of3 Ty P%ess Ho ‘Paml:: fetic . rus a %? %:‘;@nl y 1 '

B s TR0 o LA Sl gv &.9 Bhtudon tﬂr& Ay i o

- 'ncreass‘o ?sgea,ss&cﬁa t&ghcﬁnr]ﬁXge biod el
devel opi ng; fameasr e g mg; of Qhorkl"dEL W B S GRL. aNd
li ght cogifibie 3R ltdaema M.rsaat ;fa& LEIRY honer 8T lHred R0 SdasH| T €5
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A color toner is required to satisfy the following electrophotographic characteristics:
(4) To have good triboslectric charging characteristic with little dependency on envirohmental conditions.
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For. this reason, full-color copying machi nes used at present generally have
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the. provisi r osidrPlo kmcﬂprlédgra?ﬁasqgl fhbist resin
provi des g nh Q'ﬂhuﬁiﬁr i RXRg alvBluR&bvefebd PaMicf siZe Ot PrANt s
%r fe&nﬁ 'b&hcles having sizes below 6.35 um and containing 9% '

whi ch dett@ﬁm ﬂﬁ @a msae 1369 By Blim
o - by weight or less of particles having sizes above 20.2 um;
L ',5(_; . the yellow toner composition having an agglomeration degree of 25% or-below and an apparent density of
0.2 to 1.5 g/em3;
the yellow toner having an apparent viscosity at 100°C of 10% to 5 x 10* Pa.s (10* to 5x10° poise), an
- apparent viscosity at 90°C of 5 x 103 to 5 x 10° Pa.s (5x10* to 5x10° poise), a DSC heat-absorption peak at
: 58 to 72 C, and a gloss of 5.0% or higher;
55 the yellow toner containing 0.1 to 12.0 wt. parts of the yellow colorant per 100 wt. parts of the binder resin;
. the yellow toner having chromaticity values of a* = -6,5 to -26.5, b* = 73.0 t0 93.0, and L* = 77.0 to 97.0;
" the yellow toner showing a triboelectric charge of -5 to -20 L.C/g with respect a ferrite carrier coated with
fluorine~containing resin-styrene type resin containing 70 wt.% or more of carmrier particles having a size
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when rmre we| ghts are put on the hue the’ spectral reflection
chanact eristic and.the col or reproductlon 30 characteristic of a toner
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Pa. s. .($erthe hav; QGSCPF’HET E%g 9 %’;t E

of 5. 0% é@s'fv 3{&91] A F@f f%tf»ﬂ 5""’19)'2”(3 npseelsogion pesk L. of
the yel l on rcon n to1 so?the hs rt;ntnde ofEhe o] t oner
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car r.i er- par THeQJldék? tohiér \EoimBostiors 'cgrﬁpngmg a blatk the? WRIcHR QuriPdontaMb 88edal a Birtiel Rsiff dnd!M -
(ZSMsmaamcdm&)ande.dnga@@ma toner .conposition conprises a magenta
t oner ashitkehbladk tbriét Showingalrefidetancatof HE &Sér hight in @l nebraiffrafedawileléhgEragioh &F 900 to
col.orant ,10e0vem;a fluidity inprover; the nagenta toner having a

vol ume- ater bleps tner bavinh @ velume-awfagd parficld ezeldf. 10.0u014.¢ omt edntrining 38 G8/Mip purnhentae r
or | ess désspbparticloh baying sizeaiplosi 6A53.rh@ideant@niGbe #ntyareighGor lese nt rerticlen bavidgisiags
wei- ghtjorab?"eggzéﬁ“ particles havi ngJ si zes above 20.2 um the nmagenta toner

conposft |"€Pnb'%\7‘?"ﬁ %‘Q@ InaviRgraatA0gPmeABIgR eearesrof 25k @rbelgw|aptamerparant d&iﬁmpfe nt
density 915 enta toner having an
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howi

col or ant tﬁeﬂ a tﬁbog Bwesrto 5‘@h@/g with respect a ferrite carrier coated with

fluorine-containing resin-styrene type resin contaming 70 wt.% or more of carrier particles having 63 to 44
um (250 mesh to 350 mesh).
. ~_ The present invention further provides four two-component colour developers each comprising (1) one
s0 of the above yellow toner composition, magenta toner composition, cyan toner composition and biack toner
composition, and (2) a ferrite carrier coated with a fluorine-containing resin-styrene type resin.

' “The present invention further provides a multi-colour toner kit for developing electrostatic latent images,
comprising a yellow toner package containing a yellow toner composition, a magenta toner package
containing magenta toner composition, a cyan toner package containing a cyan toner composition and a

55 black toner package containing a black toner composition.
: The present invention further provides a process for forming a muilti-colour image according to Claim 1,

" .using the above mentioned four two-component developers.
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"':t he magenta toner having chromaticity values of [err] = 60.0 to 80.0, [err]"
=+12.0-t0 -32.0, and [err] - 40.0 to 60.0; 15 the magenta toner show ng a
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or-more of carrier particles having a size range of 63 to 44 um (250 nesh-

10 350 nesh)Thesél¥fid Gt TedtrEdind avaAtagdst df EHR, presOntTrivortion @ill decoyd mdr® Bsparewdtipeiai N. . . .

t urn conpednsi@satioh of addllowing) desthiption’ &theé) praffiledbertbiodiments loDtha iptesend indlertiort takiéindih t v/

i pr over ; cddfindtine withytheradcomganyiltigedrawigpsa  vol une- aver age particle size of 11.0
to 14.0 um containing 30 % by nunber or |ess of particles having sizes -
bel ow &. 3BRIGADESCRIETAN HFTHEPRAWINGS, wei ght or | ess of particles having.

si zes above 20.2 um the cyan toner conposition having an aggl oneration
degree of 2Hguws dris we%wemcseemnaép'pyr@nwmmemwﬂ'?p o a @golor ?'W@PWW@ £Qpying 5
the cyan tdh@?““‘hm“f? "Er?° Bhef thej rsesprd jinventien is pealipd: poi se), an ar ent
viscosity aﬁ'g ee? r'jchl se °'E9S&°‘f’1€5f‘°va'ﬂg°6|3‘ﬂﬁplyoﬁ¥5tb‘§§k atde p'c“B“"[sé$ obfhe a

gt oss ¢t 5. an_toner .contai e
of the cyar %‘Eﬁ saﬁ@%g opk ] ks lived 'qg%%qgfﬂ"? o f;@"mwﬁw&g% wither
~havi ng- chr aﬁ'érty Fal u"es oanf"é’ ald” aghqggnia Jf e"P"P] E’@Bpﬁ %890,
and L = 31 FDB%nBmailly a.ggdrgmm b QRGhaR G s ga.o@mgg £8.%nbs, Eyaf mgr%dof

-5 to 1520 cEl 10, BrrbalRC s thifdd 'y dopdrpdsfidn: er and the yellow toner, _
f I bof i ne- CCHMoﬁiaﬁHnd}‘Gf BieSdbthingd My SB6mpdsHiBE o tishdyete bhét ahd {i‘nGc Vel tdfor, #RdWhrofflicity OF
carrier pardsgfebeSotdidd ib) Gupdrposifich of fAB @fanQbnePahd ifd yoflowltBhek AR arﬁﬁ&haﬁcﬁbh%ﬁ@tucuy
nmesh). The daha@bammmmasﬁvbegumpm@nprl sing a black toner which in turn
cont ai ns atFiguas is @ glaphshdwing @B specrBiCefiet@ndRE o RosPertiay WALrS andathel cairid lusgddin t y
IITDMQO‘ Ixampie 1f@nack toner showi ng a refl ectance of 40 % or higher in the.
‘near i nfrarfigira\@sed echginbticr mgipeqtiven fievd 0ant apparIE fon meaduling b dribkeléativechargaet ag a
vol ume- avertenge particle size of 11.0 to 14.0 um cont ai ni ng 30 % by nunber

or less of particles having sizes below 6.35 umand containing 9 % by Lo
wei ght or%ﬁéﬁ%ﬁ&ﬁﬂﬂ.@g_ﬂ%ﬂﬂﬂgﬁzes above 20.2 um 40 the black toner

‘conpos#ti-on havi n an a Iorreratlon de ree of 25 %or bel ow and: an asg%&g
density of |ty

xerr&) of5a orf Ulhg bql in ng h
at [err] ﬂﬁﬁ:e o ﬂ% e :gz?%f V%Vig?g ?&H %mea is gl;reelo;)e Y T
heat - absOLH i9) r ean ratus g ev o r-ﬁ, i; the
nto

bl ack n '1 g
4. 0, atr’i‘g 03 ApS Egetone%rghoow ng a tr| é:'(‘:tasf " ﬁarge _

0'n
of -5.to - ZGOMs‘Jsgcaae t&no.r e&aesﬁ.ena afu? kst 6 Iréthr rdemtnsdmw fa rotated to have a
f 1 uori ne- §R8bpMg dpparatie 52 Nacs tHe soBsdn¥iivd dn@® it N BRRE itadll S10thd Bndtdsernivs arimrais Of
car er e bebRed VA Bevedpor i thd AevsiBping 2Ppass -2, Gnd rea.afra tondhimagy RS,
i nvent wmrafnuér?dmem sypbpusitide on the samd tansferanhgtsiales destitbed Wbovelevel oper s each

conpri sing (g dewepdént ahd trivesfen lamygmijae) [condutten ér tird gpo Sourth aolorsgbia tvaay £ méler -

conposi t i wansfercyram 6 ip neatectip rapwesctibed muabet db limeswhile helding thetpors thei t@nsfer amathrigldd a
ferrite ctansfercthe preseribadl numbeér ofcdidr iroagehi-sursrrositioni Thy qowsa ehage fpr elentrostatiodransiesi n.
The™pt es elitPrefesghbhgucenssiyely in¢rease foowcm,sswecqhﬁlt@r\et besUly inesersing [thet trapgfer current

“devel o n °’éfhé’cif:fp‘ﬁ?§t°aﬁ"&f°r Q’F‘éﬁq SCU"E'H ﬁE&?chch log < é’l’sf%ﬂ‘"feﬁtrig{;mﬁéﬁkég
; r
ragenta ? ga v m uligegy ?{%9’ 2 8?58?8‘%%? A0 B g & s
conposi t i B %m %nprs Eupléhedqg gvelg g Al %I é1£ Qrg su pPed%%#l (? esFun rs
conposig i 9 b b Rl H IR Et S, ol S i faim
mul ti--col Voyl ngggigj SQJn Bfle sﬂm uBbd 3 spo&b%'a@g'te bBﬂ Q%d
:t WO- Coﬁpoﬂ&men {¥dfdctive developing apparatus. The replenishing toner is prellmmanly mixed uniformly

with a developer already contained in the developing apparatus to provide a prescribed toner concentration
... by means of mixing-conveying screws 12 (Figure 2) in the developing apparatus. At this time, the mixing
50 ratio between the carrler and the toner in the developer is a very important factor from the veiwpoint of
“development effect.

A developer attached onto the surface of a sleeve containing thersin a magnet is caused to rub an
electrostatic’ latent image to visualize the latent image with the toner therein. As a result, the toner in the
developer is gradually consumed to lower the ratio of the toner to the carrier, i.6., to lower the toner

86 concentration. Accordingly, the toner is replenished as desired. In this instance, if the toner is replenished

' exceeding an appropriate level, there arise difficulties that the image density is increased too much and fog

" 'is also increased. Accordingly, it is necessary to accurately detect the toner concentration in order to
continuously obtain images of a preferable color tone.
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The degree of agglomeration of a toner intimately concérned with the conveying characteristic and the
45 mixing characteristic of the toner is 25 % or below, preferably 20 % to 1.0 %, more preferably 10 % to 1.0
' %. The agglomeration degree is.a measure of fluidity, and a larger value represents a poor fluidity and too-
low a value is liable to cause toner scattering in the apparatus because of too large a fluidity.
. Figure 2 is an enlarged sectional view showing an embodiment of a toner replenishing-development
~_system using color toners according to the present invention. As a result of the operation of the system, a
s0 full-color toner kit according to the present invention is formed in situ in the apparatus. When a replenishing
toner and a developer already in the developing apparatus are mixed by means of the conveying-mixing
screw 12, an agglomeration degree exceeding 25 % leads to poor mixing of the toner with the developer
- {mixing of the replenished toner with a mass of particles comprising carrier particles to the surface of which
some toner particles are already attached elecivostatically). As a result, a constant and uniform toner
' 55 concentration cannot be realized in a short time, so that the toner concentration varies locally.
This leads to an ununiform developing characteristic of the developer on the developing sleeve 13, so
_.that ununiform development results for the same latent image potential causing local fog or density
irregularity.
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t he el ectrophot ographic characteristics. Thus, Japanese Patent Application
No,. 63727/1973 or 119363/1982 contains no specific description about
factors affecting the el ect rophoépg&eﬁ)géac ggharacteristics other than the
colorants.- W propose herein a color toner having a sufficient spectral
reflection characteristic in the near infrared 30 region and al so have
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It is desired that a color toner according to the present invention has an absorption peak temperature
accordmg to DSC in the range of 58 - 72°C, preferably 58 - 70 °C, more preferably 62 - 70°C.
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the' deve] opi ng apparatus fof a constant perjod of rotation of the screw Lf
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on the screw 16, so that the tonergkgaysgsggscable is liable to be plugged, -
and- due to -an overload thereby, the supply screwis liable to be broken.
For - these reasons, the apparent density is nore preferably 0.25 to 1.0, -
par ticul ar | yn prefte aahglisithe prrenrisdosBies at9e - Gugyl 190TEC ardi tnDSeghserption paek value,
appar ent = #dssetegsanf tof sreutinien @r meromen cimpgsitop, Mowoner spasies, & cwesitkingnagenly atwk a
acconpl-i shelpndsigation indigiol prop eandensaine poMplentyr providingoel bindss irgsingend trodhiation ¢anditiens -

particl. esthfaW thertinder rpinfram dhpsgicppponams.t he ki nd and anount of addition of

a fluidity. Il @"0’ £8PYINg sRrPetse dhenglasg jof an ﬂmﬂgeﬂﬁf‘l"ﬂbm@res'mf'@mﬂ' e injiting rpr of .
t he toner P ﬁp@f ia grde; i groyil P'%"eq‘B'FtVE’ BM'WC ip2@8s| orant contained in the -
toner.to. E&‘W@r ris f’"ﬁdé? °§’u"r$' higber. tJOB'iecPéefe"%W&%rﬂ ‘B'Ihfqh?r Agtass[q{e

col orant oner

A '

os ¢ er i or] in r i d '

_ggcg;d'ds‘g Y m%} 531@ %;{e A b
bf tone mi

13.3 um & wﬁ‘e & b HIRBEh r@ogc% s 5

um -or- smaldgh, r%ﬁMP'cﬁ‘a% bl ek st ﬁﬁceﬁ'intﬁi?ﬁa%pecpre era y eror

|l ess, nore Wﬁfy%? ?Qllm)i rRéerta B¥d EWH%Brs%s Lt s@emély ! sldﬂ%ﬁ&a&'asdedthu%ﬁd Ridt then

such t hat 1aaauesr chdH rbpr6dubion & exitbinety feStlctéd. InlsadnCidase) 816 WS 3t ootk hexkachas LIRAE

pr efer abl y Figuwd 4 is Yis@fted 16 Aow/ IR dealiskb@iordat.y 5 Wt. % or less. If the |

vol ume- aver agiénpialoblaiéd b isdsdrpdditicncd cydrdaddl ¥allowa I0AE® IbupP BT hést listle @f hatd aZiowsin OF

| ar ger exeat@alio® whdn cofriparbdeitteotier calars olstainddruyrsepesmeitidne(a.g 2 biay araif red) Offeg thisrreasgn; Of

i mages, bhmlessicymy apfl yglloahawetcbromativies sabding d carfain Riel, it is difficait 10 0hiein igrdea sitisgood

pr oper t2p orelesfionp errbsatyertion. i cl es of 6.35 umor smaller (fine powder) is

cl osel y conribes eelorenss tavg e be elected de provifie g saipetioness Hugecasapasiievwbilediekingrmeolas

t oner conP2anse jilp cnsideration: Mar enecifisalliyiie desired jocselert fae mmmsoeaﬂg'@schwmaﬂcw

scat't éri ngranen In Sloyg4 agump.g shape iclosasto ap, githogenel hexagen &g hyeramaximugyatea

cont ai ni ng i’Bth%"iﬁ?"h'ﬂYf’B'é‘t" B PR MnPrREOYSLRRIRLY the *ﬂt@”‘%?f“@?ﬁ'%é"@égiﬁ%@"“ﬁﬁs

soi | i nﬁs [eﬁtowcthar]gl ng wite, soiling of optical fiber in the toner

concentrati on Mector, i noperability of sliding parts due to accumul ation

of scattereql (P TV Y gre%gbgt{1%qgrg§%t £ pro aarb e{zeéjmtéar&er to non-inage parts
in an elect rbos,gattdgs ' Grbfeiibly 78 Ged mg,gr BisaAg: Ve drumto cause fog or
t%

poor - claganl 'lﬂﬂb%d' ﬁéﬂkﬂgaé@toszroerﬂ&é La%ly%%"tcﬁﬁiﬁ inlife of the copying
machine.” ‘Accordi ng to our study, if the anount of scattering becones two- -

ti mes, .t hpudgbdt€tomedd t he interval of periodi cal cleaning is noticeably

decreased to 1/2 -1/4 or even less. A volume-average particle size of bel ow |

11.87um i[.nviat: 6.0 &XYBOIONEraieable 65.01tocS 0 indre Plefetably166.0 td 74®; powder at 35 the tine.
of tones pr &l u10 to rB2|0caelbrmigly £13.0ft@7.0.mabre pypierabielsd tof260mage qual ity, and

requires rrud-h4@0tweﬁﬂé)nntefelnwg@c0t0r5510heorpmeiﬁ@biy2¢a0mﬁ105tep in toner production

toinvite an increase in production cost. In full-color devel opnent, it is
preferred[qyﬂa‘!’"qfhe respective toners of yellow, magenta, cyan and bl ack

have Substantial | the sare partlcle si ze, art|cIe size distribution,
g;r

degr ee *of a gigrabl z% ?f%P "ab rz’éé’mc charge and
apparent vi Qg salo r‘g‘% 3 I% delt ] P'mage form ng process
40 is appli €d: tht ﬂe ?{?88 aﬁl unt of addition of the
col orant, (?qafq cont r ol agent and fluidity i rrprover are appropriately
controI‘,;e or t]ne respective colors. The toner and the two-conponent

devel oper predgig ssshbmiasl L2 B58f erred results when appl | ed to the

fol | ow ng devedopisddpsliaRpb.dbeloei nafter referred to as "J/ B devel opnent™” )
-Ref-ef ring-t-ax b6.gw3s.olpretorably@etot380. devel opi ng sl eeve 13 and the

phot osensi t iTh&retediiie LolbictuiertOof &R pisert IndditisnOshbuld prefefabli ety iti¥agBwingicdatidchs on

el ectrisc the elramaticitydidgeamng an AC conponent and a DC conponent is applied. In
t he devel opinAngle bedreo nyaniahd yalioyorids £13ed t hat the carrier on the devel oping
sl eeve 13 di)dwghp ésiwdenyan ahg magéntd)Ps pr%ferably 2.0 - 30 vol . % of the space
formed - bet ViibAngterhetwaen migeple pop wilee 0 4 ¥ and t he photosensitive drum 1. The
AC conponentiesinethe prgle Hefwepricysn gndyeliew rafefsite aniangleormed ehwrgn lineg ggwediing tha peto t he
peak-t & p @Jﬁa%q‘?‘é)g@ o gra;thg agre, RYiE @nq e kellew, ceprdingley esrepivaly e qrromatindy t o
2500 Vpp)d'?qm The @ngle B Sy nd raagentaendifpe prgledieesn magenirnd Fellow Fretipiline
toner is YAY0%Y between the devel opi ng sl eeve 13 and the photosensitive drum
1, whereby the toner on the devel oping sleeve 13 and the toner attached to
the surface of the carrier are transferred to the photosensitive drum1l to
develop the latent inmage. This devel oprfent systemis referred to as the
™J/'Bdevel opnment™ system In the present invention, the "devel opnent

regi on"



refers to a. regr on in whrch the toner is transferred or supplied fromthe
devel api ng™sl.eeve to- an electrostatic 55 | atent inmge-beari ng menber such -
as the photosensitive drum The vol Br® 278886Bdf the carrier in the Lol
devel oprrent ‘regi on may be calculated as [err] 7 EP 0 275 636 Bl wherer n

M denot es.-the coating anount of the devel oper on a unrt area of th

devel opi-ng-s| Ewkindeigesirior § polor fonprascding,a thegyespr in a k??sP'ﬁ‘émﬁf o
region,.p t’h%"stqsdﬁf *Hé?l% fistips, ef %P’P?eér ny é;;e?’ sé, fht :
per cent age d&%ﬂ” r,sofﬁyrfnwean "T"E%‘ §W98?/ 'y °r°e etz e
SpeC| fi I C e PYM?neU 3;916” %'H i ?]O . ?]C%'1l I'li r.n a]e

accor di nf '08% '=p£¥ %Eg i estérc;ﬁpogg;{@’a( e etﬁy ?éﬁvéthstyr o reféry?%i- -
0.05 cm p { ‘ , styfe

the toner 043 'ds : re t, sstérrto!, i A fisnt O céﬁorymgw&e
by direct |y srgg gtet gp &9 Fo-uky? o QUSolymdE Parehe-phenyl NBothdeRfle
from t he,Calbdnh r)a -&Mb ol BSpokyRBET anti O sifremeRdcAAbANIBRHEE - acldn ester
case where d rﬁﬁ?é’ Gi QEﬁtBrid@Q&W Bib-virg! dcBtite RbEREMEE, rdsRRARIEINaINS adit5@6in, ipherolie

10 J/B deersquaﬁ@(Wresmt Poyvebton v8in, ligw-rhdiulievain® ptyethwind, ldb@-nolseaaraveliaiypolypropylens,
pref erabl y ibivher s goh@Rthaie rebin,t dlicondCresh /katoneTlagin, Jit3leoeatinll @prpeta tcogiymer, Ceglsnea
hi gh devel opsiaid gdivingli ety resin drot the hdretthe pesdntinyentivu, mirtingariy prefegriad resingihay be
conpact -z psyreretasrylicsoidtektar-typet rosins, styrertesimtiactylisracid estortrtiorvesing. and pplpaster resins.. -
ful | - cot'or colmyiewoof rsharbimeling Jraiastenisticsh paticulasyoprefered resins Mayehgerslyetar iresins igbtgined
densi ty, . | ithiotgh mbg@ﬂ@m@oelei/%tllﬁpﬁml cemr@pnmttselmtsdff@g‘ bisphene! degyatvasceprempated by
ferrrte carﬂ"#@rm%ated with a fluorine-containing resin and a styrene-type
resin, {a,color toner according to the 15 present i nvention may preferably
have a\"i’q boel ectric charge of -5.to -20 cB/ further preferably -9 to -18
ucdg, still nore preferably -10 to - e above coated ferrite
carrier shows an effect of nadoa e@y ORd ROBg- &har gi ng

characterr s- tic of the color toner ” deveI oprrent. If the charge

S bel_o.\_/v,‘,5 5 uC/ g, noticeable scattering oCH he toner fromthe devel oping .
sleeve in the 20 copying apparatus at the t| me of devel opnent,

particul arl yhehioe bendledh tﬁmetatruay%nbbgtb RURG heb Yosb@Bsblytd f0Biive(ifftedbr of 1 or more
[err], 80 % jRildingSfs $uAlc+3) B2 10 GAlan SRRIGhCa R SRREONR Hotlialvbs, GH B twd- br Mbre:
char ge excemstloed Qarbdei@, acitt REmBdAGR br itsSanfdREd dr RS lodbrl M@ dsiér, 3ldnas RGElark @Bid, malsic -
st rongl y sd:Cacld) nair dnhfdiid Uhthacadit) d@6phiheiizS dor) ttrinfdility atio) PRRdmelliedTacIo nd! Infixtlresy
hum dity conetedii ons ([err], 10 %H), so that the transfer of the toner onto
t he - phot osens s mienmeherthhmsmqnmtmlmtbammmoﬂeaa .chob oi anceljey df draronithsnickel,
extre - Cliopipeir,cinic{ cobats margagpse,ch@miving wel rera eartheqienmmatsrin the shirface oxidizet! dumn ror in the
char ge¥ of sufecemomeidized forian pirncoxitle arfeiri@dermant thesevmotvbalioyse The pypduction process of
envi.r onnntthe casisniginey Repigularz dimited. col or toner for full-col or copying, the

fixability of ti Referesd & goahthg gprjeriwi Qs&n?tcf%l"ﬂ?"yf"l' BHepbgyermpptio fethed. The
col or m xr h@?‘éﬁ‘t %’PPQ t’”F“(Ea "?%‘I by g p@g| ta setrtper% s'é?P@‘s'gﬁ ﬁ@%@d“?}ﬂ"b
transfay 'e"ﬁ'"th‘" ‘3(‘1’ rou h one

Fixi ng SO as a?q e%aenam nochor oroe m ecfc ld r.:ﬂ l¥

t he respect % gr eQ‘ rE\ ‘ ‘f a?c % @a‘%ﬁny;ﬂ & or % 00
a_poor fix r;g d{ BCor e s el e ko VR pnd
M croscopi Cy fngauvt rnThJs IoN ihgrRite ria@% bQQJeE'sﬁ Iff or ify 8dintfinalighIdOM I € ection

of incident. | irghoatidgahoull &\hedlhtidUe Bostin Miateridl WY e VWstohniAed! \RE: thelfeiitBit] Q@fier
and even, eRfisgdthb Gbcle-eNiRhdd@nditidn N Mdy JoRdaIR BeGA & blobdrion of 0.1 GPREWIHE QFelerably
t oner COpY 0:5- 2004119 th 081, BudedIritnd @wRF.head projector) film the copy can
provi de - a dar khe3darieginay havéram)svefaQé paiticld’ SRR S100awnd, iptplsrabyl 85| -0 iuim, @ \predk@abhyan -
i mage..of arsoaléswei desired colour tone for reflection |ight, when the toner
has a poor fi Xiabdalriet, yn ifsrpanicukirip grefecred fotri, aneg Ik Semmsedodf tarmmot reagnelici fardts ol GwEnEY |
i f only sthecoftec aiih lai tegin icgmigiuation, dachees, thett éfes flabrifi-Goptaihing eesinaand 4 isttshetype resin.
occur, suc hExamopied efrthe combination include polyvinylidene flucride and styrene-methyl methacrylate resin; and
polytetrafluorooctylene and styrene-methyl methacrylate resin. The proportions of the fluorine-containing -
tesin and the styrene-type resin may be 90:10 to 20:80, preferably 70:30 to 30:70. t is preferred to coat the
_ forrite particles with 0.01 to 5 wt. %, particularly 0.1 to 1 wt. %, of the resin combination. The carrier may -
§6 preferably have a particle size distiibution such that patticles in the range of 250 mesh-pass and 350 mesh-
- on occupy 70 wt.% or more. Mesh sizes referred to herein are based on the Tyler system. A further '
preferred example of the flucrine-containing resin includes vinylidene fluoridetetrafluorosthylene copolymer
" {10:90 to 90:10), and examples of the styrene-type copolymer include styrene-2-ethylhexyl acryl
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terrperature offset wr appi ng of transfer paper about fixing rollers. If
these difflculties are obviated by providing a device for applying a |arge

amount * of oil, it leads to conplicaEPan2msiessey fi Xi ng apparatus, 40
i ncrease in cost and even degradati on of copied Image quality due to trace
of oil. A colour toner according to the present invention is ensured with

res pect t 0 FoPRYPAr (2080 to 82T gnd. ?W’%W’UW&W&W%‘@?‘M methgcry'als F@HOHW%(Z? 60:5
hi gh- terrper‘ata@lr@*eﬁ?)set by havr ng an apparent Vi scosrty at err err]
poi sey, prefe rg ‘&P %' al5iving i sbyp e?rerha'm érar p o provices
apparent Vi 'B?Tat’ °'f f"r‘]ha'% a"‘t B’°Y'%¢Prajd°i5ﬂ‘?p§'e %nghf’t@s'ﬂ]hwp?ar@%sf's-

nor e prefﬁer Iy L_err

art ref rred t
t he toner hiav%n all P%(ﬁtdse‘{? ?: conc on n é Pr "%g sf'f
[err] sati sEUTRD Blesrels s} oy fﬁéh f? A" l%%és ooé nr rJn bér&t 56%
50 At t Jo 'n“?g T&)‘?% &p r% f@ S5 %' .
measured“py,,a %(vélh nSih&Bds bd'i Sa?r&%l?éu&%gcd?t f %%Ex% Lih QR th '
the fixabl | iddo t he toner. ‘high a peak va ue provr es a poor
fixability, wﬁﬁs PidsdnDiertidhCd lnu.aral iMBrolef AP bé QddRd RS M6 RSP dofprising roarbrattlct,mnmg

particul arIass.tpaawastu.a@&wgefrm.@otmrrwttﬁdtaqedurl ng storage at a high
t enper at ur e agxanple® Nt AMbNi@ite Gmprovet Ry Ndlude Pbwdbr DN lybritkidonta@ing Weing C(Polyvinylidene

t ranspor tat fluodde powdel ad pavnafivatobthylenaf fowaerk; rdliphatick adid Inetay satandod stearatexdaaimed

unl ess’ t he date; dad stearatelo mistalysalis (zBIO oxije fdwderh Fne powderr aliiad (wel-romss $ilicaalty framesy
and the abssﬂrcpt supceptraated prodynt phsugh glicaoith sitkne) goupling RSO, itkaaiel capiingtagent or sificone
satisfied. 9t is desired that a color toner according to the present

i nventi on hasAdfpieisd slepn ?fd'H'd'ﬁ'e’HR“’t'Q‘Erﬁ%rbatﬂm giliga ewdet iobiginadobyDREDT| Rhase pxidation g
of [erT]? pﬁ"@?’bf‘%ﬂ‘ﬂ cal °€r -Piggase sfipacorciumen iiqae Bych fing silica ppwder oy, feysecample, bp
order to ac atiop of gpsesusoilicop detract "idT &y ppoydioper fisme. The basic
absor pt i on B¥4 i‘/‘ ?"t?emayrbte Pé“ﬁ‘&%?é%{ms to scrutinize a nonomer conposition,
mononer spegie £5055d ki agent, and a polynerization initiator or.a
condensay gériibbi 3 terbzfgér'bzpr ()4\5}|8'd| ng a binder resin and production-

condi ti.ons f o, Jar &g%cﬂrgﬁra&&est ﬁ'g%fso gfétrﬂ getelest &%@Q fifve NP LiRn amd other mleﬁl a .

full-color GRBY b sty Qe Sbtal halidesILudy 3s Rimifiin CHIGHIE it F GodottBMithHilicon
than in prigaidegd or photography in order to provr qual’i ty

el ect r ophot 0k fpéiéiret BEAEE SHica TG pdwRIBE bt wihich WREHbrnRF) ﬁaﬁicl@ Iaea\rs%ea.law it thSrafge”0
or hi ghess diaem 0p0Eh @M battichiafly Blefabiip babaY 0.008 100284, of bel ow 5.0 % provi des
deep and sonmbesmméreaign avalkbié siiadine POdRF proesd thebubt RiporaiRkel dXAERN GtI§icoh Validd tbe
gl oss ‘of " a Heametinite pedsart diantioreihhide thod doldl Unbee tislrademames Bsbshawn Baldwst | s of ~a
bi. nde’fresr n and the 10 conpatibility of a colorant with the resin. In
order~fo-provide a desi e ES5ary 10 BELUtTT) ze the

kneadi ngsscharacterrstrc Jwﬁﬁ:@@? %}oﬁ'rltﬂsyof t oner n“aggrial . The
chromaticity of a color {toner determines the range of| gpgl or feproducti on.
The respective col ors off yell ow, nagenta, cyan and bljagdg nustf be bal anced
in this, respect. If anylof yellow, magenta and cyan tloreg® hps an extrenely
| ow saturation or a devijation in hue, the 15 [atitudemoki?o] or

reproducfoi' on is extrenelly restricted. In such a case,| nbrashppe of a col or
hexagon as shown in Figyre 4 is distorted to narrow theoraaea I nsi de

t hereof. Green is obtai e%@_gu RabGcgps! tron of—cyan gngyerTow toners but -
is nost- liable to have 4 lower saturation when conparjeggw thl other colors
obt ai nedgby- superpositiqn (e.g., blue and red). For tlhygz£eason, unless

cyan and yel |l ow have chjomatici es exceeding a certain jiggel ,Jit is
difficult to obtain gregn with good EH-5 '
_ Wacker HDK N 20 (WACKER-CHEMIE GMBH) | V 15
TP N 20E
Do T30
T40

D-C Fine Silica (Dow Corning Co.)
Fransol (Fransit Co.)

It is further preferred to use hydrophobic silica fine powder obtained by subjecting the dry-process
sitica fine powder to a hydrophobicity-imparting treatment. Such hydrophobic silica fine powder having a
hydrophobicity of 30 - 80 as measured by the methanol titration is particularly preferred.
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"'20 color tone and saturation. Thus, col.orants have to be selected to

“provirde a saturation as large as possible while taking a color balance into. ...

consi.deration. Mre specificalgp/g2rdedespfliesi red to select the colorants so
that the chromaticity circle shown in"Figure 4 assume a shape close to an

"~ orthogonal hexagon and have a maxi num area. In the present invention, each

col or -t énkydrophabigitetimpartings freatrént riay| beowifenigd diyr tesatirigi thé tsilica/ ihel PowdaF with an' :
coor dergrapaiigon comppond| chrapletobreadting with or Geifig physicalih adsorbedt @ the gilvh fine godvd&. t 0 - 21. 5;
rmr e pr f@fﬂé?of’ the opganosjligon. campgundpincludp3 heyamethydsilgzanep rtisethyistidng, tidetbylte 88. O,

'E ylf’glo)gsn!age giynqjhyldg:glorosllanq_’methylmcUorpglalga? allyldingthyfchipra$itane, 82. 0 t 0
ms@m‘“v'sh'@&s"@e [bramemathyldimgtgehjorqgiiane,s @-clioreshyiidche), -

pr ef e sllﬁpp, r o Kidimet cimgos@arpotnqrgar@suylggrcaptaqatnmethxlz 0Oto

ate i Idl fufger dmthylgiem@sllaq_e;-

“t 3268 ’%é% e f{!’ %l M \ﬂ‘f"g}e%aa ¥ Ak 'S"Ee&ga *
metth sfu p ha to.1 silowe(ymtsrmrr@
Zh,%: Hicrd Efi’f"o pmég %d‘éo“é ’?% eI 4 5 T e e )
i

pr ef er abllleyhydl%ghoglc shica fhfo pgwdér blyChave'a artidld ;e ﬁ%l %f @06390 ? 0; mor e
pr ef efxakpiys 61‘516Q:ohﬁne§%lhpavaﬁa3ie H@qu::lﬁui T%Ianox g)ogavtalﬂ fw%m Thle ‘3 %PJ y -2.0.
t 0 5.AEROSIL:R-978.(KkhdrnefosDK KYyr ef er ab y -5 : é‘
. pr.ef er-aiheyfluidify-khptover Wraybe addva t6 0S A6 ih H@roﬁ&hdhrof 6 O‘n@ﬁﬁ v/t)fpaﬁsl"'ﬁ'efglraﬁﬁ @ﬁtto
N-Aiv e ri wioparis e e yair pdnis foa i Yonsa Bbiow 9.01 WE phr lal sobitangal 6RRbbittiaSimProvaribnt t he
chr orratriotiet gbtatied.gand more(than 181 pertdiedde/eiog anddiunig @ ihages@id prambied Ratteingl 5* ,
( i i) ohthgltasejethea@eparatusan and nmagenta: 95 [err] 15*, (iii) Angle between
ent alndivgpresent|inypption, A(js ot pdvisaklle to usbie celprant, s_ubl'easemlgblaaebatwme,rc ic§aventnd

| oy 3P PdrSeivers Y93 Bxpgipies phihpreelorinis sviteble for the purpesersé the ipregertt ineentior may55 poi nt

and ippluda. EFP“E"B'ERHQ'PP&‘E%"&Y% the zero point and the yellow coordinate, -

F P L ; Qirgct dfed &y Gl Pirech Bed.th G AcisicRagdle fi.\ Bpsie Reth d
EZSQQ‘CE %?9 %g 3 ﬁ'ﬁﬂ %'éﬁdciyé\r'p&w?e' APHiBog 8y C BRI hed. 9
Fﬁvg g]lhe i ment '-

' fl" er or ding to the present
. nFasgt? lﬂ\g ] § ell .
, _Bonzj
char Q:QIEI%' 'B?i al Ca ﬁ %Eﬁ Iek BV C\)Iﬂyle’fsl ﬁrazc anine §§ %j reSI ns
I ncl yad Mé‘anﬁ:en @Re@el yners an copo rs 0 s'tyren and vati ves,
such aspapRlikiyt pré6rRa pigfaht¥ Fal MENES ddaSd ollowAgientsinETiblRYac fuﬂﬁ\&l‘&eand copper
St @hBaledybridedignbhe)iad paiclaly Broferrédt dfbEMEy |R<EI&B§6L§J'@9§ le dyes.
St yr enerdaictiati prolrrdd examples YER lnciudb:y¢.£ Mgmént1Yéllok NizO Gl BighdhP bI6WETS, C.l.
st yr @igment Yelldw 8 611 FigtneaDYalidw T4 C.1. FidmshEvsRow ), €I, @.gaﬁhtdaeaGPOI Yighlent Red 3,
©styr éePigroeny Red 25C 1. Rige®btcRed ) BA.| Rignens R¢dsT, \OICPigméne Blay 15,3510 Pigmbr Brdape.l yner,
'\srt/yr SpRpet tphijalocyening| pigwento [heingmbro, tos thyaee tebdaytioytamitiomythyl t groupe,p eddy BEpper
st3jr ehbalegyanye isarepreganied by therfollowing stexcterapfoemjd (15 erhigh bave agbihelboyanie)
st.yr &kpletende whieh 2/t $ earbpxybgnzamidemethyd grobl indhedornsdf B ealte arewsttachéd. net hacr yl at e
copol yner, styrene-
-/
e

- 560
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;et hyI thacryl ate copol yrrer styrene- 'butyl met hacryl at e copol yrrer
styrene phenyl- net hacryl ate 10 copol yner), styrene-net hyl a-chl oroacryl ate
.copol ymer and styrene-acryl oni tgoid 8757¢a6)d1 C aci d ester copolynmers; vinyl

chioride resin, styrene-vinyl acetate copolyner, rosin-nodified naleic acid

resin, phenollc resin, epoxy resin, polyester resin, |ow nolecular melght
”polyethylene Iom#nnlecul wei ght pol ypropyl ene, iononer resin,

pol yuret-hane resin, sHljgﬁkLLesin, ket one resin, ethylene- ethyI acrylate
“copol'ymer,” xylene resin vinyl butyral resin. For the toner of the
present invention,
~acid gster-type res ns thacryllc acid ester-type resins, and :
" pol yester -resins Vi e of shar ' i ng characteristics, part|cularly
preferred reS|G§gf% __geﬁy_§&er re obt ai ned t hrough, pQquondensatlon
of "at".I'east a C onent seilect om bi sphenol derivatives :
. represented by the é nulﬁ: CH [erf] wherein R denotes an ethylene or,

Iar referred resins may be 15 styrene-acrylic
gne-

propykene. group; x gnd arxesmectlvel y a positive Integer of 1 or more. ..
of 2

~providing the sum (gy
~derivatives, and a two
its anhydride or its lo
acid, mal ei c anhydride,
yronﬁllitic.acid and mi

e-{0 on an average) and their substitution
- funitioned car boxyl\ c acid conmponent or

est &r,. sucfy as humanic acid, maleic 30
,lai_, tere _blﬁgl]_ic cid, trinellitic acid,
). The€ carrd er fused In the present
vVenti on may be conposed of, Ir an alloyf of iron with nickel,
copper zinc, cobalt, nmanganese) cﬁro ' and rare/earth elenents in the
surface oxidized formor in the surface n- oxi di zednform or of an oxide

or\_)egorlte formof these metal or alloys. The productlon ocess of 35 ‘the

carrier'is not particularly linmted. It is preferred fo cdat” the carrier
wth a resin, etc., particularly in the above-nenti oned J/ B net hod.. The

~carrier my be coated with a resin by ﬁélf al k1. ishivéht R4 85, i or
@ph“g%aaf?

suspensi onPMcuurlmo%t?é?;:ﬂg;g?%%1 3 ki ng the coating -

~ mat er eal Salmnt;ﬂymee. f r whithtdaRsitvay i er

surface maps artie erajoahefi ey cAgEs@ Y8 Wéolra ijd roP ngogibt?‘l% iDwt. désanaenpl e,

be pol ytdb%ﬂ?t&‘é’?sﬁ@f’wmeﬂbo”" 'Ho’Bﬁ’{ Kl %ﬁ o rﬁj MQ&PEN 0RIBE oDMbes MR ,12. wt. parts

pol yvi nybrpieepie oFl JOW | mglos rs S yellow I96th )48 §le6N, rddRd Bkin ¢olk.al conpl ex of

di-tert aP"9‘bqj’P ng%[l"?pé 'f ” &rlﬁovfd);ﬁ‘iher Régofta aRCeyyh toners,gespactively, may

~ pol ya®® de, ?r googlvnepanamopmaéwmoe 0 e iparts, b IPLwidpasts or
its Iakeg a&ly ?trel and l'um na fine powder. Th:q‘jie ;gatl Q%PZP -
mat erial P ol tid rqmwmmn corftietiony the japdjtion oh (AT he ™ -

~ahgye Coa Eﬂi s %ftagz'tgl%lfdtgﬁhsb l'ﬂgﬁh@:ﬁbﬁ&ﬁims cartidnatd ¢aes thesiaranisip be gepad,on, 5

.S at i sf emaBit mda@a Bibidng ofrthédiaber ety thg@hapsansitiye gramtp ingfabilize the

pr. opor &)uéé fRasth, ﬂ:;ég afounpefafieccatoipnts i S black tpneyshoyld praferally b 3 B4R &G o
t he carr Q{s Thﬁm@%ﬂtsalthermvylerhesue an average particl SI ze of, m
preferably ﬂgemrrad)mnmlm eolgrends for a'BY'9'“936%La°'S nor (Y rﬁj ?Is'taﬁggg ::y o ;@ﬁw
par\u,cul Plghigntps efossazetipd cadrpigmentangea ?RBHEH Phibglogypni °etY'?? 6$ e of
- Cu- Zn- e rdiibs. ofciba yelicw wigmantathe easli mprr@amd p'gmen a mg A Yg“ow 17or Gl
fI UOr i. Ne-1GOAS i thie mpierably exampies: 5‘9 eg‘l’r P LCE i en{. 7, and

- combi nat iPigmentXsilerdt3. §191MARP3% PR &g ene rret hy met hacryl ate.
resin; arw qopk IR FYBB Plg'ﬁ%::rmﬁagelﬁ ry 5r &9 Q%g:ﬁb' khelFRb4RE Enatgaidlity ©hen.
The pr opor t# BrisoereinRg 19 m, H QLR f SSpréterriado Lfea Sdlgtlbana-thispaoredesi n
may bewgdenenacceidiog 108 ?I E & l T,tho éﬂe t8lor36ke/d? thel thnet. The medretic eurge gortieht
‘the ferr |“P%at'b°a? 198 O % ms@I complex s¥éh aP @ niotal ctiiplel yof Skytsubgtitged galicylis  of
the resi r? | exa OQQF.J éoﬁ{ple%t/dv’éﬁnarypduwisalrcablagtldhamaﬂeaatwap"!ar’é@l"ém@ ze
di stri but®® en .%9 ttoQ?JnEH ifs b @ropbriion di ©.1 RGNSt pérts 2B Eoraiby AS il wt- gpits @300
mesh- on Gﬁ, Wor faiQr nore. Mesh sizes referred to herein are ba ed on

‘the Tyfer s g.:e.ﬁt;g.ow%;rrdtst h6thode i@ freaiasusioly thi physicel rudpettinechragigizngdhe 1gpft 26°7]
resi n i no, yderesiit Rvbritiseaeintibenalyi adatived: af | uor oet hyl ene copol ymer (10: 90 to
90:.10), and exanpl es of the styrene-type copol yner include
st'yr ene- 2¢ghdmitlelses vistriagtioy | at e 10

® from Coulter Electronics Inc.) is used as an instrument for

kkaki K.K.) for providing a number-basis distribution, a
d a volume-average particle size, and a

Coulter counter Model TA-il (avallable
measurement, to which an interface (available from Ni
volume-bas:s distribution, a number-average particle size an
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EP- 0 275 536 Bl copol yner (20:80 to 80:20). and styrene-2-ethyl hexyl . -
~acryl ate-nethyl nethacrylate copolynmer (20 to 60 5 to 30: 10 to 50). The
coated ferrite.carrier satisfyi Eﬁotb%s%?@ie conditions has a sharp particle
si-ze distribution, provides a preferabl'e triboelectric charge and provides:
a devel oper with |rrproved el ect rophot ogr aphi ¢ characteris- 5 tics. A

t Wo- conpaaentorpasetop availasty frine Caor BX) @t dynetibki Ng a col or toner accor di ng
10 t he prEsendasuremeniital O %-NaGl Faggeogsa salitian as en aBcttolytic) salwion ist promaredcynasdgta at i on

I.n. 1 he reagemtigrge sodiim Shididetinte4100 350 o the pledtolytidosojutitn, @1 . 1845tne) o 8 swiackft, whi ch.

gener alfrajerghivoan alkylbengenssutionic adid salt, inaddehes a Gienarsenitand 0.5 GnECoTy, pesfecily to 200
resubt dng. 1of & sagplej ipprgddeddiberstp+ Theopsultent dispersipmefdthe Grraple imthe eoleckaldic diavidirer
conce ntﬁuiaeqtqslrfo @fdispergion troptment fog abppt 1 1 3 gistutes by meane i an pikasprie Fiansesar andsiheran d

scat t ersbleptest oy agsiromept Ph%a‘%?@ﬁga?‘ﬂ%b“%mé:sj@&ﬁe%% A P “?3'1‘9 P

Jwer ot SH%%%P%P S e b oy Q\e qeg%*a %g’ o %'?P@" .
'T 3'( si ‘%Q or 5 er cl g%w

flui i tb\': ?X&g% Ig“"(’g"%gjé%f’;’gﬁ% o 0%8 ﬁ' tpﬁ ??Z i é‘%%g zegg{léemay

i nel udeg sF,ﬁ
powder aaﬁ\éﬁglun}gtra %%o%rtca ene povvder) aI [ phatlc acid met aI salts

-(zinc S(Q)Q%E,%gm,og%&éym st ear ate | ead stearate), metal salts (zinc oxide -
powdgr), fine powder silica (wet-process silica dry process silica),

shLf ace  t iRadgGEmeRe Ugredls b Bs 8 rlobsim 1 Svaludting FREMURMEST 4 SehpRUBH! a tdnbt anate ...

coupl i RmP@RIBA containfg|d MLRANE infrdver. A high&a95brRétatioh ABgredOi juabsdl td irdpyesbritRipeyrer NaY
be fi ndiuisity 6t @ spepeler obt ai ned by vapor phase oxidation of 20 silicon
hal'i de, - cad dnaabtraingnt for Me@a®msit] Rowrder Mestéri(@veithbis ifrbin ¢asokévwacMicrbn KK.) &idsedca powder
ma%—d’of or Exanepiussmebie a(#60 atrm@0-miesh) Sleveo a0 amoit00lmeshpsievefand atoaurs (200-meghon
t et r acsiovy prdesuparposadyigdhis brdei fgethe fabeyaand $4ieon mavirdtion tablet A accurglely rmesasmed be
r epr es SAMRIY inggn FnopntohB g i elagedl o the 260 uméembswquaﬂmvmwsggg is qublecrteﬂ al so
‘possi bl vibigiagferabpaut I8 r?&f°é9§ #“Fﬂé“ﬁ)%ﬂﬂﬂ!@?"s @6f ansippyt yoltagefg ther iRsationablg|of 8L7 Mes by
usi ng &fthérviaRipn, pmplitde o thoangn of 80 590 i (Frheasteb soalacatopt 3-9)¢ The; walahisraf dha de
t oge he’*F’“‘&!? {a2inp o8 319 Rsppeiie Sever P’eu"éeaﬁi'?é’f‘g CRigHipte o gaglomerafienciion th flioyiRgder |

of ~whi CAYHI®L L primary particle size is desirably vmthln the range 30 of

“fromO: o r1| r Pk n & 2 t am el
@mrq%@ﬁﬁﬁ'@gdg ﬁ%\ R >5m a'% f?s%o‘l & §idve 963 ﬁﬁ’ﬁiaﬂéﬁ%ude

ht
oxi dgtion- of deto be usedl%t'& ent |nvent on i nc

-t hose sol ﬂmeléaﬁlﬁé b&f&% te" :ﬁél@ur&ﬁéﬁ?ﬁ léﬁsmﬁbiﬂd‘@no@@&@%ndﬁ&s of 23°C and 63 %RH and is

AERCS! leutjdutdaROMediBromant undsr tfie bonditions of 23+ C and 89%&H0 300 380 TT 600 MOX170 NDX. .

80 COK 84 Ca-O-Sil (Cabot Co.) M5 NE-7
. (3) Apparent density

S Po_wda_r Tester (available from Hosokawa Micron K.K)) is used for measurement of the apparent density.
‘A 260 um (80-mesh) sieve is placed on a vibration table, and right under the sieve, a preliminarily weighed
_ 100 cmi3-cup for measurement of apparent density is placed. Then, vibration is started at a rheostat scale of
/' 2.0. A sample is gently poured on the vibrating 260 um (60-mesh) sieve so as to pass through the sieve
40 -into the cup. When the cup is filled with a heap of the sample, the vibration is terminated and the heap of
. the sample is leveled at the top of the cup. Then, the sampile is weighed accurately by a balance.
o As the inner volume of the cup for measurement is 100 cm3, the apparent density {g/cm?®) of the sample
is obtained as the sample weight {g)/100.
' The sample before the measurement is left standing under the conditions of 23*C and 63 %RH and is
- 45 subjected to measurement under the conditions of 23°*C and 63 %RH.

(4) Apparent viscosity

: " Flow Tester Model CFT-500 (available from Shimazu Seisakusho K.K.) is used. Powder having passed
60 through a 260 m (80-mesh) sieve is used as a sample and weighed is about 1.0 to 1.5 g. The sample is
_pressed-under a pressure of 100 kg/cm? for 1 minute by using a tablet shaper.
The pressed sample is subjected to measurement by means of Flow Tester in an environment of
“temperature of about 20 to 30° C and rslative humidity of 30 - 70 % under the following conditions:
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-_._45 L ' MB- 75 HS- 5
EH5 Wacker HDK N 20 (V\ACKER—CHEM E GNBH) "V 15 N20E T 30 T 40 D-C Fine
Sili,ca (Dow Corning Co.) Fransol EPb375kse B9 ) 55 It is further preferred
to use hydrophobic silica fine powder obt ained by subjecting the
dry-process silica fine powder to a hydrophob| CI ty| nparting treatnment. Such

hydr ophobic silica fine powdqt \ ity of 30 - 80 as _
measured by the methanol titr ag qﬁé Qg‘ preferred. EP 0 275
3

636 Bl A hydrophobi city-i npart af

‘silica fine powder with an org@g@mALl c ound apabl e of reacting with
or bei #g physi cal | y adsorbed ﬁggg |39 kde po vder. Exanpl e of the
organosi |.i con conpound i ncl uqeiq anef fﬂqk fldgpzane, trimethylsilane,
trimethylch- lorosilane, trirehRyhgt hoxwaimmagsm) di et hyl di chlorosil ane,

met hyl trichlorosilane, allyldi sejexeshl aasul ane, aﬁl - 5

‘I'yl phenyl di chl or osi | ane, beniy#mjmmeahy qtdcuzqaﬁzb ang,
br omor8t hyl di et hyl chl or osi | dme—=a=chttroet tyttTTch- |orosilane, -

B-chl oroet hyl tr,i chl | |l an hl or.0 l,or

trior gan%ﬁ‘o\s éb‘é resuRzEnP g‘]em era?dre-gpﬁuarlent on t{/%"r’rnéel’ e ) alpéarent| erns‘géfs Agl ?\hos Tnglla at 90°C’

acrylate, viny rret Y1 aee oxyS| I ane, and furt her di nmet hyI et hoxysi | ane,
di et h,gl %; Ricpaicwyi | ane, di phenyl di et hoxysil ane, hexamet hyl di si | oxane,

- 1\3~di Vi nyI tetranet hyl di si | oxane, 1, 3-di phenyltetranethyl disll|oxane, and

di met hyl polslly 9XBRASoHN@Nd Mhge shritplds2ars | rep¥iadlBndiitink SyolV, midgdres yam, Biack, 16l
cont ai ni R@peFEliorDETEn=gSl Sndyyelica, Wi (SaPétPifiord 6f nSigerdd arld@arl).eindiglRen (sijerdositicand

t he |i ke of dyaeasd velyw)pen piaie gapdt SUth ad bunfiGwel pdPek hslid Bansier haper. Tite svid Enagesnip thends .

TheHyadr egshaitveccobisl drecatljusien e fpoaahcmageedengity 61 the mindeyof e ®. 2epcEadiig to neasirementi n

t he rangéy @ FeflBction) Bensiton@ted (preferdblyMquiblcRD-21f# avdiiablecionmMeBsthe@d.)y avai | abl e
product s meSuch saditl inkgesTmay fanexamele) Do ¢hiajnel [by bsieg 4 Iassrreoiuy icenying machine (avaitablafRmS)| |

R- 972 ( NiCags Ktx@rtmgqusetmowﬂg’s of 3 toner cppeenation efi%-y10 %oy epplept meoeatadféfa* g the -

toner in b!&°$ﬁ"6 Splentiaropirastof 350 ‘t’éo YG"‘M“V"?S‘QPE‘%' “g“@f‘se‘ffém %f“t

parts %‘P’e t aﬁf‘c"?ﬁa "”‘%F‘§ 7§Hf"i"al

ef fect OPV f‘_? ﬂ 'W{S S

s o B o e sgazt:s% ef,ﬁ

‘toner h% ‘dt?city co nrd’?' Q(E* J?égm E Pbtal oﬁm tﬁlaotgfl ol
h 'Bjas

use a oI

~Sol verl }ae% y 38 sy Eéids‘d?uw Btk Seafthing naﬂatﬁe e acfrmatt

present wwmwss efgﬁ)éfésﬁcbﬁtﬂﬁn 5138 inkdlal S0 RG basearass%souemn yq%&.onﬁxanpl es of
the dyes may inclu Direct Red 1, CI. Direct Red 4, C 1. Acid Red

1,\2. 1. Basic Red 1, C.|. Mrdant Red 30 C.l1. Direct Blue 1, CI. Direct

eleffected by treating the o

Blue 2 C.I. Acid Blue9 C 1. 'Aoj Blue 15, C.I. Basic Blue 3, C.I. Basic'

‘Blue 5, and C. 1. Mrdant Bl uee ﬂ* t he pignments may
incl ude: -Napht hol Yellow S Hans Irf er manent Yel | ow NCG, Per manent
- Oragnge GIR, Pyrazol one O ange, Ben2| dine Orange G Permanent Red 4R
Wateti ng Red calciumsalt, Brillijgg Carmine 3B, Fast Violet B. Methyl
Vi ol et®Lake, -Phthal ocyani ne Bt ue, Fast(a3kys @l)ugs(x@nd | ndant hrene Bl ue BC.
. S 390 :

730
Z= I R(A)-S(A)-Z(X)
* 390

. -wherein S(\) represents the C light source, X(\), Y(A) and 2(\) represent color matching functions, and R()\)
s0 represents a speciral reflectance.
From the X, Y and Z values, these chromaticities (a", b*, L") are obtained from the following equations:

a = sdo [(XDG)'® - (Y/Yo)'R]
= 200 [(Y/Yo)"® - (2/Z0)'?]
55 L= 116(Y/Yo)'® - 16,

wherein Xo, Yo and Zo respectively denote the stimulus values of the light source color and are represented
" by the following equations:
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'{Partrcularly preferred pi gnents may incl ude disazo yell ow pi gnents,

i nsol ubl.e azo pigments and copper 30 phthalocyanrne pi gnents, and

“particularly preferred dyes By gb E@src dyes and oil soluble dyes
“Particularly preferred exanples nay |ncF C.|. Pignent Yellow 17, C.I.
Pigment Yellow 15, C. 1. Pignent Yellow 13, Cl. Pi gnent Yel | ow 14, C I

Pi gnent Yellow 12. C.1. Pigment Red 5, C.I. Pignent Red 3, C.l1. Pignent Red =~

- 2,-C. |- Pignent Red 6, -C.I. Pignent Red 7, C.|. Pignent Blue 15, C.I.
“Pi.gment Blue 16, copper phthal ocyahd®e pignments having two to three
‘carboxybenzani donet hyl groupsX, and &oppék) S6(Apht hal ocyani ne pi gnents,
-represented by the following s ?ruleﬂaI formula (1), which have a

pht hal ocyani ne skel eton to which 2 - 3 carboxybenzam donet hyl group in the -
formof - Ba salts are attached. 40 45 50 55 12 EP 0 275 636 Bl [err]
Particul arly -preferred exanpl es of7-?ﬂ/es may._r ncI ude C. 1. Sol vent ‘Red-49, -

C.1. Saolvent Red 52, C. 1. 25¥gdtvent RMW DOORC 1. Basic Red 12, C 1. .
Ba.s_it‘,’ Red 1, and C. 1. Basic Red 38%%s for the content of the colorants, a
yel l ow col orant for providing a vy w toner, which sensitively affects the

transparency of an OHP film y_ p € used in a proportion of 0.1
‘to 12 wt. ‘parts, nore preferdidy ééﬂ/\{z‘&)ﬁ’a

the Qi nder resin. A proportion of re than 12. w. parts provides a poor
reproduci bility of mxed colors of yellow, such as green, red and skin

color. 30 A magenta col orant and a cyan colorant for providing the
nmagent ge)aHesk-aayonstion peaRe sccordihg®MBCt | vel y, may preferabl y be used In a
proportion of 0.1 to 15 wt. parts, nore preferably 0.1 - 9 wt. parts, per

10(}~§M pRSC standé for hidertritildeanning edlstimetrn case of a bl ack t oner containing two
“or nor e chbiterenitiscaming cadsimetat DSC\7 (avdileblatiahy Perkim Eipfer Omp.pisubedn 20 Wt . parts in -
‘total is Apahdieistagcuraiels weighed rinl b n @0 tnkge peeisfablyabbut 0 angr Thee samiplecis Elagasicont dne '
~¢col-or asluminug ree witlh hesusel oban &apty Alumingm een 83, thp seference land; isj sybipeiedtg BSEcindhesed

- st i ckj_rRyReTatre, Engey pfe30 * Enie 208 He aloh PMperely; reisipe rele Qi & &/mim iy e iepyirgrmenhaf -

fi xal8i I"P’fg; teppgratyrg jaad pospa Gpmidify %?Hﬁ%fﬁ‘P"(ﬁ’Pakt'ﬂfé"%"dP Berain isa leperptwe 3t wlsh ¢ oner
‘shoul d et e Peak isyobsgyvertn thp temparatuee rangp of 4y 199°C ‘parts of the binder
resin. TP{’ ferr d conbi nation of colorants for providing a black toner may .
be t hat)dfCRGIEEPE°t ype yel | ow pi grrent a nonoazo- type red pignent and a -

| Coppa%r ph&J‘ﬁ&%ﬁm% %ﬁovt at?% e%e.sl% UL%R{ :9!%% RAA criktho bt {h@ 9@‘ the

yel | ow aides {ﬁ ol il el e

1L 5 49 @ctﬁrg@d d &rylthgene%%mﬁ %h nEU &ls6L rﬁr a‘ﬁ& cﬂﬁ' hahddFor bR eP- 40V

- yel | ow shdogde filen/Ta%utlds

MORGAZ GehdlphenBisiovied WRA' L 50GMeddticieer 23 &itr@BRAém Beshown MIFidurd 6 ardi cgvBRsf wilked 7,

and dshenetd PBY. T ofabivighy 8thé eontainpre2204 weighatl @EddnotB® Py e (@) Then, B gspiraior Bl ue

15, 1t cospaabdsof gariesliatingachtdrial @ dedstawitd iespept tocOpdrty @htactigg the comtaimeat @2 is dperated,

: st abi | iaadethb hanenie giset containarhia reyy@adsl by sugtion dhrough addtiction pert 272 euffiziedilyn(grefemablyHfor
g_lentabdunmnnth) white ¢aniralling rivet preasere at & vagup gedger2Sat| 25mug'g. by edidsting axss or

t hi'yre c @pRpiog cartighvave 26 cHharepding ghihis dime 2@ petertigl raater 28 conngeled fodle canfalaercyl or

t one‘“’oﬁ"et 'H%"‘t"b cappeiier haying & Gapaciiangy &e‘”‘E’o’ﬁt“'f*"tS’F"ﬂ'aﬁ!{e‘f‘rf""'FFlaq(r he dptal aweightpf dhene gn

or gan I"éwa%%w %s“ffdr?ﬁ‘t ﬁ?m@ﬁﬁbl"‘@)&gbm’w g ioetiastieich Rt COLPE cyl i ¢

“aci d éhed?"e” s.‘E?z)'H?"F A n§ co t?eilr]%r argy but%l_;al icylic
or more efer } ﬁ%‘fl e ran rg
t

acid).

e fo
type resrrrffarg t ‘i‘se f seés 100
BroPgriehof o Spdtatty) Fookiba ks 24
: - oP@'s: QF vi ylrg flulel‘?ti% t&raﬂuoroethylene copolymer and styrene-z-ethylhexyl acrylate-

.- methyl methacrylate copolymer.

" The sample (toner or toner composition) and the carrier used for the measurement are left standing for
- at least 12 hours in the environment of 23°*C and 80 %RH before the measurement. The measurement of
50 triboelectric charge is also conducted in the environment of 23 *C and 60%RH.

: {8) Gloss
A gloss meter Model Vg -10 (available from Nihon Denshoku K.K) is used. The solid color images used
65 for measurement of chromaticity are also used herein.

For measurement, a voltage of 6 volts is supplied to the gloss meter from a constant-voltage power
supply, and the light-projecting angle and the light-receiving angle are respectively set o 80°.
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“Hereinbel ow, various methods for neasuring the physical properties

‘characterizing the tone according to the present invention are inclusively.
descri bed. (1) Particle size di stépg%sg gp Coulter counter Mdel TA-1I
(available from Coul ter Electronics Inc. §6| S used as an instrunent for

-measur-enent, .to which an interface (available from N kkaki K K') for .

pr ovi-di ng _awwaﬂﬂradﬁameﬁt ahids staridandt aciustment ate| domdetbd Dy Susitiy St stanislatdi plate. Ehen, -
nunber - aversuepnepiais icotiucted by placimya sampte inage arv the Sgreplep febli @iddurtherziey supardosingl 3
EP-0 275 tt®8&6n Bisspmbegtnofathite pameuThy vallis indicatechor! thb diepléyr ayerre@ ingth ukiks: M this &me,

- connect ethe Fo$1hehangsommewich isssetltodheNhigiie and thecngle-sensitivity changapverswitdhde et 9 45t i ¢~

sol uti®n-P& prepared by using a reagent - grade sodiumchloride. Into 100 to

150 ml of tfiPemessaemprl| spmples Baying en nrage dengityimthe rapge §t-5¢ Glyr f act ant

.prefer abl@/ an al k?él benzenesul fonic acid salt, is added as a dispersant,. and. ..
0.5 to 5

It ant f th t d
el agpeg%? S';;j g °ff se*érrbbg@g;' :;;;*dé'; 3 Tt e G Faly e S URLRE! o0
di spersef” .nsﬂfm&.%r b ey s ol O
in the ra{hﬁ&a a ove- nentil one ulter counter
‘Model on‘%mé%g\?ef Wn@dét&te‘al%%egsuﬂn%’ & ‘éﬁ?ﬁpéﬂﬁ&iﬁ réﬁbc?én[:ésmﬁdn&n

and a @umﬁéusstmacﬁ cBlbrndl 1\ ehrti&Hin thé hePinkrd leidn!| s of the” vol une-basi s
dixst'ri bution and nunber-basis distribution, 10 the vol une-average particle

si ze, theiopRyReprbi@e (%) by nunber of toner particles haV| ng particle sizes
of below 6.35 um and the percentage (% by weight (i.e., %Dby volune) of
particl es Ineingdroghabititydf silicsi fine povador Beviny @ sidffac® inpartesf w:ﬂwhehyslmmpdbeim io measugade
cal'stl zat b the(Mthari titratioretestt whinh ixiegdusted &6folldwe. aggl oner ati on degree is used as
a nmeasur e f%mplevsilicadiné mgwdeh 0.2 igl) lsd! och intoa5G pref watgreincp 250amtferignmeyer’s flask.
conposi t Mgtharabistaddledi driepwize from 2 dmetunfilris wipleramoynt B tynalfica e@%gﬂ@ﬁﬁ?’a‘t’"howﬂﬂﬁ fsee
is j udgeepﬁt’ﬁw&‘ é?’?r‘é’g'é'i’ft‘" the fiask fseqonstantly Eﬁ"’?‘}/bbm*!"ﬁ@f %’ﬁ?ﬁ‘)’P

oca o sffg'rg%gﬁe Mgpﬂﬁ%ﬁm %FWE% hojiee iyl pid I‘??g'ﬁ m“f;ﬁ ehos
MES h) s &? onerakrt accordu)ﬁ aé he p! on m ge ?oHQeedr s%goflﬂ% Jsgﬂe vg '&g&r orJc Fsom
w‘?}@ﬁ ool

t he abov y N an. .
amunt o%""% "‘”“"é‘j eﬁ%m s
“table g r’.’a % biOhobrth ic d%ﬁl@l@ Mp ﬁarrg e NS

of an ' nﬂ‘étn I‘é%nﬁla&ﬁtafn@r fnbxﬁy ¥ds, 1 P rﬂdt@ cording fo tHe idéHlorPis Whdly Rfrhéibs a
arrpl Tt Ud@etloﬂfoﬁh_;QbFﬁm@mQfmﬁﬁlorcogﬂnm el heostat scal e: about 2.5). The -
wei ght s of - Aefeinbdiow IRNRbRnt IBVERICR | i6) hoRNspbdiftallyCskpIaiNdd With rSo@N@Sto 3pexifictmamplesd t 0
cakeul at anctb&n;ﬁgg\}emmms on fromthe fol |l owi ng equation: Aggloneration

E‘F’ESIy 2 to 200 5 ng, of a sarrpl e i s added thereto The

- degrees(% = (sanple weight on 260 um (60-nmesh) sieve/5 g) x 100 + (sanple- - ..

- wei ght.- orxdf@e um (100- mesh) sieve/5 g)x 100 x 3/5 + (sanple weight on 80 um -

(200-mesh) sieve/5 g)x 100 x 1/5 30 Thesanpl e before the measurement is

| ef t standlﬁ?g' ¢plor daners yerecrseRared jby ragding cdlasants) and harggacooiraliagantishoyn i thy fllawing ¢ o
measdr endakle inhe indicated prepariens seenestively 105190 wt. Rpris of @ Pojygster o3 oRpiprey Ry FendgRRlan: y

-35 Povilde of Preroyidized bispheneland Bumanig Atidiosokawa M cron K. K.) is used for

-measurenent of the apparent density.
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A 260 um (60-nmesh) sieve is placed on a vibration table, and right under
the sieve, a prelimnarily weighed 100 cnB-cup for neasurenent of apparent
-density- is.placed. Then, vibratigpmmdgedsted at a rheostat scale of 2.0. A
sanpl e is gently poured on the vibrating 260 um (60-nesh) sieve so as to
pass through the sieve 40 into the cup. Wien the cup is filled with a heap
of the sanple, the vibration is termnated and the heap Qf the sanple is
| evel ed at thE Thercup.—Them—fte—sampteti s wei ghad |accurately by a
“bal.ance. As t volune of the cyp for neadurement i g00 [err], the
appar ent. dens err]) of thg sangle is obtdined as t‘hegsarrpl e wei ght
(9)/200. The b efore the asurgment is | 4ft standlg'nguunder t he
condi ti.ons. of
condi tions of nd %RH. (4) Agparent vigcosit FrbwTeSt er Model _
CFT-500 (avai| al g firom Shi mazu $ei safusho K. K. l i s ufed > PBw@r having
passed so thr ough a 260 um (60- mgsh) dieve is uged asfa | & and wei ghed
i s about 1.0 to_m105 g.<The @anpl ¢ is gressedwnder a pressue<wf 100 kg/cn?
for 1 mnute ing @ tlablet sap;er The prqas<ed sa Imlﬁﬂlbjectedto
nmeasur ement by gegns| of H ow Tesfer in an envirgnment of § ature of
about [err] d#rel dtive hunmdity of 30 - 70 %Lnder he
condigt i ons: 5Bl ER_QL 275 634 Rl ‘ [er /m n) SET
TEMP 70.0 PEG|(dqrr]) MAX TE 0. NTERV L o DEG PREHEAT
300.0 SEC L 20 0 KGF (k E 1. ,.,NM*’(rm) DIE (LENG
1.0 MM PLUN g 1L.8 [erel [ ¢r QFomthhe resfl tghtg o
Tenper at ur e- Appal ent dﬂe‘n5| ty curye, a garent densmtl%s gf Q he sanpl e at
90 “&C and [efr] {az g read and Tedo (5) Chronegti G t ﬂ)tall 7
col ors of sol d i . ‘uoﬁng._yelﬁo gqagenta
‘cyan, black, fedj(syperpgsition ofg'm enta and )el'aovm:, vt uper posi tion
~of magenta and c) an) and green (sube pesition of §yag a gegow) on
pl ain paper sjuehjas upf | ower pajperg a tramnsf ¢r @apear. o ha solid inmages
intffle 20 r ﬂe:ti oljor® &eladhudt &l ko ha e@nE ¢ BeBity in the
range of 1.5} 8 % a cqﬂdl Nggt @y Masg)r gmaht gbyS a |r Iegtlﬁ]ﬁer‘i‘él t omet er
- (preferably Mp8el R 4 lav@i I$hblle ér mAvtBet (:o. SHch% |mages may
for exanpl e be obtaijne singi{adager col or do in rra:eh|~ne=(avallable
- fromgCanon K. K. ) | um er‘;‘:’s t o&'diti- c'{hs of'é a‘&'t cﬁ\er C ncgnt r.-atu»or:g of 9 - 10 %

an

I
1
e

gre

nd 68 9RH afd is |46 subjectled to measumement under the

for..each.of . yel | oV |meflenta@ ap Hd|blBc fhd]a Pot gnt Gl gecaptrast of 150 . -~

- 250 V and

nvi L(ﬁ ngal cgneytiorg; f_g‘e_gT]_g‘ (»0 HQ 2%‘ < 4-’These solid
i.mages are s

jegted tm aBUPEMEN O Spe.it real | et algEes mn t he range

of\-390 - 730 Jhm by dsi rg fa hi h-s,pé%:d spectd al- Iurx‘g naﬂ ﬂwe'ger%(aval | abl e
~f r omeshur akanmi | Shi ki dai aKgnkJuSho [ KiK. ). "ThEn "t e §ri §ti rﬁjlys ®al ues of X, -
Y and.Z of eaﬁch Lol ifd ‘Pnageus&hp efar ¢ MaSurdd a(,?,orgl ng LB g S
SR _ g § ﬁﬁ@
-/ 8 & £ 6 &
g o H @& &
4 2 Iy N o
. ul O 5. ~ S 8 -~
o] ~ ) o 0 O O E o
o ~ o « < 13}
0| o 8 P -t _ 0o
B > O « - o 0
« * Y o

Each color toner was prepared in the following manner. A mixture containing the above ingredients in

the prescribed amounts was sufficiently pre-mixed by means of a Henschel mixer and then meit-kneaded

: on a three-roll mill at least two times. Afier cooling, the kneaded product was coarsely crushed to about 1 -
50 2 mm by using a hammer mill and then finely pulverized particle sizes below 40 um by means of a

' pulverizer based on an air-jet system. The fine pulverized product was classified to provide the particle size
distribution according to the present invention mainly by selecting 2 to 23 um. The classified product in an

-amount of 100 wi. parts was externally mixed with 0.5 wt. part of hydrophobic silica fine powder
~ (hydrophobicity = 85) treated with hexamethyldisilazane, as a fluidity improver, to obtain a color toner.

56 The color toner in an amount of 8 - 12 wt. parts was mixed with a Cu-Zn-Fe-basis ferrite carrier coated
with - about 0.5 wt. % of a 50:50 (wt)-mixture of vinylidene fluoride-tetrafluoroethylene copolymer
(copolymerization weight ratio = 8:2) and styrene-2-ethylhexy! acrylate-methy! methacrylate copolymer
{copolymerization weight ratio = 45:20:35) so as to provide a total amount of 100 wt. parts, whereby a two-
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.Z-8722 "Method of Measurement for Col our of Materials Based on the ClE 1931 .. .-

St andard Col orinetric System', and chromaticity val ues or coordi nates {a*,

b* and L*) are obtained fromthe £ | s‘,t,ggwﬁ val ues. so Mor e
specifically, the stinulus val ues X Y and Z are obtai ned by using
specified achromatic light-C as the |ight source, a two-degree field f or

t he col. ocompherdévglopen was pregare@ind t he spectral refl ectances of the sanple in. .

t he -Fange -df ths HDove-déSbibedinmarnerafour developes| respbctit@y tontalning dchesof fdoediffdrit oolers,g - - 5

equat i onge.. Yellew, magbrta, @van @80 Xjack, eyerecrmenated. Inlvens@statiqpivif cgortremeductjon chgracteristic

r epr esen@ndiohegscattering ths confantrationsefshe tanees ¢f arelloy. B@entemyasad tbiacinin dhsedovalepers

1 ef | ect amere made 8wt Toh@whe 1§ v figiad 10 st Betospectiyalte chromaticities (a*, b*, L*)
are obt ai nedrefspesiralrefisctarces e geae iffrared engion of thpse color, énerp ﬁ"‘g patecoeaior ey e y

denot e t ﬁ'«‘;""”gt"l 'FfﬂH"iJ? F\R&'T%ﬁ‘%ﬁf thgtiadargq ‘@Vﬂ’eng‘?)lﬂrslé@“ﬂé?"a?‘a“&ﬁﬁ pegver ijhe.region @d by

the fol | & atlons Sctea 0 275 36 £ 6%,‘,%( at - ad OJ Bl Q1

K n u a
Beror ol msm"% ﬁmg;ﬂ&;ggrm "fgﬂ;if% j: Sl 'Léanagg il
PerklnE ‘%e }S‘ agp Iels accu &1
preferablyﬂb o efmandt @fersél‘qlwr@sph&v LA SheR e wmmémr&aefma. Jnae

use of agngiTejah eWVefBWoHé?narﬂSbIJcP FonbC TRE BlMeRt BF Hansfer SIPILE RS trdridfelRroral
the t egPehdrder Whs SRNAR foP theTRagnth BnerDB50(mA tor el FEPRAGR 360 A R} thb HEliow Andr &id

[ 8]/ M Asg MaA tdithe BRYK oAMENt Of 25 nornal tenperature and normal hum dity.
The absor ptA Rplemshinly tdnef ippieoyithe SUPPIE bdlevi 6 iA tHe@dNpRdomieling cdble Ans Glippleda itia
absor pt i déveloping apparatb Rer tireaghi the tohe stgplpedrtatsUdomnetiad gethe Hevédping prpaiajus. Wiheh

Tri boel etiordeesiapingrapparagias was rofated it stival atem position Spawiste forthd-plptosensiive grumsiethe f or
e asir2e meapienigifed doner wigowktermtyr igedcin arvgey sbért instand vish the Aleyrlopen already fcoufainedrip khe

t oner f orfeveloping eenaratis kyf the rectinn edf des Mixing AN oYX SAEVC 27. 1P &arm| 3 tWe-09iNRONAG)

wei ght r &evelepesiwith -acconsiant fsercpepceniation. The gevelpar aie supplid) te thyj deyploping sleayedn 3f 50
- 100 m clorent Amerm Pvbipe rdayripper teeulaing l?!ad‘id“ 3'140“‘% AeasHel. chrged, tona'bB'eﬁemowaB t o

1.5 %é)gf t't"ﬁ@“%%&k@ﬂ Pﬁ?t&sf’[!ﬁ“léfe hG "?9§“"8|¥a°rh gog%f’r";@s‘%%: @ §
for- s !
L mwa i mfﬁ P
f
'Corrposedcﬁﬁtt cf’ it sﬁdets @é%§i&e a't sﬁnmﬁ ﬁlc g veyuc:g of . © 7
contaghi EbGlert EdEthﬁB@bfriﬁJto cén%erﬂ%ﬁﬂtﬁ dev@lB dopiIfd mécﬂln5 &e%ﬁ‘&&\h&b@‘eﬁ i's

-.removed. Ry prdvdd h Qb NinBe0GensityS Bdn! iR 2add0éft cogyf ngsuf bk OHPMirh, Yihd RarRpASRYP oy teOT.
about tmsmaﬂu&@s,)nawms&@@mbaidl | ng the pressure at a vacuum gauge 25 at
250 mm Aqg. Tay wribdéletirici ch@rgésof alsDyelich, inafent) Bfan Ghd BatkvienerHOwerd is.aracag) i-189 1#¢/g,t hi S
't i\ of a13;5qiCGzn éridati6. e Clgr reé}ﬂctwanrragnteesjsﬁows the elepshitMnay dicthe tiboelbotrit loiearguentithem of
-a capaei tyn Wdnenontie evvicaperss.t ance C (uF) is denoted by V (volts). The tot aI
wei ght of . tSevera matamietasr fonfhie espediive developers iirptie i dovainproeitr reglorn indthid canaropial wirg.

[err] (gimeaspreds follaws. t ri boel ectric charge (uC/g) of the toner is cal cul at edm o

‘as; CxVi([err]). The carrier used for the neasurenent is a ferrite carrier
coatéd with fluorine containing resin-styrene type resi n and conprises 70

w. % df nor [eTerapryf 75 - 95 WL %[ Of partif |n slzes n }he
range of 451\65\%\44?{10:&5011@ Bate m'r-n-(x/br E Q cprrier
is aferritg gt ed 9 §

- vinylidene 1rl uorl d%E? et\laf | h%}&f'h{/l e cgpg'lt yner_an e Vr@en 93 hy} hexyl

acryl ate- mpt hyl net hacrjyl ate copol ma )
cryl gge- methy ylate, copol yme

___Q

Yellow 91.1 -19.3
Magenta - 33.4 92.1 ‘ -15.2
50 “Cyan 33.8 90.2 -16.6
Black 34.1 89.9 -17.7

- 86 _
Figure 4 shows a chromaticity diagram obtained at this time, and the Table 1 given below shows the
chromaticity values and gloss values for the respective color toners.
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The-sanple (toner or toner conposition) and the carrier used for the
measurenent are left standing for at least 12 hours in the environment of
“‘[érr] -and 60 %:H before the nea he neasurenent of 50

triboel ectric charge is also CO%@%%

RH. (8) doss A gloss neter Model [err] -10 (avail able from Ni hon Denshoku
K. K ) IS w58 thbhesps@ivé 6hidk @nevs shaWe gRsappsra vistsifies at @2 andeiNe 1 angfOSC heat-

chr omat jiiibdon dteBkshsS Show @l TRES @itdlowfard patzibusimnwsithution agglomargtionofegBe\iafit s i s
- suppl i eghphrantidafitgbOshBwhRtTasle 8 bAGR.a const ant - vol t age power supply, and the
light-projecting angle and the |light-receiving angle are respectively set
to 6G . 16 EP .0 275 636 Bl Zero.llpggfg fdj ustment and standard adj ust nent
are- conducted by using a standard plate. _ _
‘phactng-a-sanpl e image on the sanple table, and further by superposing -

t hereon thr sheets—of Wit e paper T The valfjues T ndigated on tfje di spl ay

are read inf¥ paticdty hijs time, fhe S - $/ 1Q ghangeoyer switich is set to
‘the S0side nd Thewangl e-s¢nsit3Vvity chHangeqverswitfch ﬁ)’/‘ﬁo%%t tlo 45 5 '
-60. For ne nt, > les having an imade densitly in the rgnge of 1.5
0.1. (9) Spé¢ctral reflectafce 10 Yet nonR-fixed ilmages after{ transfer

are measur efl.Yélliusy the reffl ectGulted 8t gneB7 grtf cl esSchdnstfitut- ing
the yet non{fixed inages o the transfer natjeri al arfe neasured.j A

n the environnent of 23 C and 60% . - -

Then, measurenent is conducted by. ... .

-speciFophot-piagantaK- 2A (ayai G {robd Sbcmet0 sty ubenls Ind. ) i's Used

to neasure $pectral reflecfances inlthe randge of 70Q - &]0 0 nmi A toner
concentrati rE¥af a devel opgr T8 dbt ¢ctd conpgring the
iC
=)

L H'Q)y e i g
refl ectance$ qf toner 16 particle f each qol nd t arrigr in the
neag_gnfrar acPO]Péﬂ? on. (10) Hydr{)'p‘io ngﬁlﬂe ﬁ/d‘?o h’oE?C?ty off silica fine
powder havi| i Hth—a—hydfephobtetity—t+s—reasttred 20 by
the nethanol titration test, which is conducted as follows. Sanple silica

fine.powder (0.2 g) is charged into 50 nl of water in a 250 m -Erlenneyers =~ "

flask. Methanol is added dropwi se froma burst until the whole anmount of
the sis1ica is wetted therewith. Durpgnéhps operation, the content in the
flask Is constantly stirred by neans of a magnetic stirrer. The end poi nt
can be observed when the total anount of the fine silica particles is-
suspended i [1qdid, and the hydr ophobtsl 29 | epresent ed} by the
percent age ¢ Ehed hafRPITER he’ ?%%?’dg%q%t'%!e df aﬁifér and methenol on
reachng th i t.ag sener it accppglepg td t\rll\geﬁipeg'gﬁt invention
may be for it of the respdctive color tongers each contained in a
separate tomer container, suclyp as 4 bottle, gdaptgd for storage, of may be
forapd as a|stellvwiHe 9810l or foned s0%idpl ired |in a cob$rBgCmachi ne. .
Furthgr, "thg full-colfor_toner &kit rrayyge f éBEd ag 30 a sgr7 f the

C n:,”q? S

Q

respective -iﬁ?ﬂe‘!%qrss ofXHgent a, |l ow gdnd bl ac paratply
charged in hanber g i i gl e tlone opt&iner.] In any.gase, th

full-col or. §or&™ ki t acgbﬁl’ﬁfﬁg to tlhe ﬁhg’éﬂ{'l on ig finall ?/91"% med ps a set
of :'mdr. __coI r%fé)&g.rs in7?1:f:’|’6|4.' c.olﬂr cgpg;’clpg_%chi ne. Hergi7r_1|qel ow f he o
presewmt i nvgniTon is{nmore specificglly explained th reference to} specific

Conparatlive Exanples. {35 Exagple 1

Exanpl es ang

R 1/
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FoUr col or toners were prepared by addi ng col orants and charge contr ol
‘agent shown in the follow ng table in t he indicated proportions

réspectively to 100 wt. parts
40 - of - propoxi di zed bi sphenol

contai ning the above
"~ pre-m xed by means of a Hensc

of

and
‘Bl Each c¢ol our toner was prepared |n the follow ng manner. A m xture

m

Xe

Qo536

and then meli-k

BY resin obtai ned by condensation
acid. 45 50 55 17

ingredents in the prescribed anmounts was suff|C|entIy

neaded on a

“three-roll ‘mll at |east two

coarsely crushed to about 1 -
finelyspul verized particle si
on an-.air-jet system The fing
-the:particle size distributiop
selecting.2 to 23 um The cl ags

FI mes.
5¢ 2,

At er cooling,
ohm
red :gel v

&4

t he
by using a hame
v um bg ns
z%d pcr;odu-ct was .
ing to the presen
pr oduct in an ano

kneaded product was’
 m |l and then

bf a pul veri zer based
|l assified to provide
[ invention mainly by
nt of 100 wt.

was externally mxed with 0.5
(hydrofihobicity
i nproover, to obtain a color t
- 12 wt. parts was m xed with
about 0.5 wt. % of a 50:50 (
fluorigde-tetrafluoroethyl ene
8:2) and styrene-2-ethyl hexyl
(copol ynerization wei ght rati
of 100 wt. parts, whereby at
was prepared. In the above-d
coht&isai ng toners of four dif
bl ack,. were prepared. In cons
and toner-scatterlng t he con
~cyan and black in the develo
10 wt. % respectively. The s

Figure 5 shows that a |afge
in the reéegion of 900 - 130
col or electrophotographyﬁppp
repIeQ%shlng devel opnment esyst
shown Tn Figures 1 and 2. Th
200 Hz, 1800 Vpp between the
net al sleeve 13. The devel op
toners were effected in the
toner,gsand bl ack toner. The d

e ¢

pRo

. par1
65) treated mﬁnh he
ner
as..;CU Zn{

55

‘of hydr ophobi ¢
kamet hyi di sil azan
The color to
Fe< basi safertite
e pf Jinylidene
(copol yneri zati
b- et hyl net hacry
35) so as to pro

ranner, four deve
pl ors, i.e., yel
h of col or-reprod
bnS: of Mt he t Shers
pr & neade 9 w %

boated carrier ar

bf | ect ances in the near

silica fine powder
b, as a fluidity
ner in an anmount of 8

carrier coated with

pn wei ght ratio
at e copol yner
vide a total amount
conponent devel oper .
opers respectively
pw, nmagenta, cyan and
licti on characteristic
of yellow, nagenta,
B wt.% 10. wt. % and. .
infrared

shown in Figure 5.

é@%nca in spectral ref
\wrOpyi ng test was con
iss @ bvjded_ wi t h g 10

and'haV|ng an C&ﬁhot
515 Rab §ct8d dhile
Q§@nalt|ve drum 1 and]

ransfer of the r

ectance i s observed
duct ed by using a -’

psensitive drum as
appl ying a bias of
t he nonmagnetic -
bspective col or

ne nmagenta toner

pr transfer appl

cyan toner, yell ow
ed to the transfer
b0 mA for the cyan

bl ack toner. A

he toner-conveying

corona 15 charger was 200 my fof § he| magenta toner, 2
-toner, 300 mA for the yellow ft ngr® ang 150 mA for the
repl eni shing toner suppl ed by gha«dﬁﬁ | 7, sctewnl6a n t
ca 4 was supplied to the s e~ N N N
e 5| = = F
0
3
® g /ul 8 & 4
Q o]l A 0 g ©
o £l 4 o &
H o O & >
B#] » = O m

. . .
Example 2

55

Example 1 was repeated except that the colorants for magenta were replaced by 0.8 wt. part of C.l.

Basic Red 12 and 0.2 wt. part of C.I. Disperse Violet 32. As a result of a successive copying test conducted
- in the same manner as in Example 1, good images free of sweeping traces were obtained even after
2.0x10* sheets of copying. The parameters of the magenta toner are shown in Table 4 (Tables 4-1 to 4-4).
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.devel opi ng apparatus 2-2 through the toner.supply port 15 connected to the

‘devel opi-ng apparatus. Wien the devel opi ng apparatus was rotated to arrive

at a position oppoiste to the p e drum 1, the 20 repl eni shed

toner was uniformy mxed in a \rlgyergﬁq%rsté?/nstant wi th the devel oper

al ready contained in the devel opi ng apparatus by the action of the m xing

and conkeypleg screw 12, to form a two-conponent devel oper with a constant

‘toner concentration. The devel oper was supplied to the devel oping sleeve. in

a col or antExawniahvasxgpdated ee@pictha ercolorg foradyamgestzhanged /B0 vdmvis bfcC.inBigmentvel vy

char gedBiue ik end the celprant ps yeltoy avas thangedido £8 wtirertpefdiloBisnesetvelow r ie PsWtfi ng a

negat vip worylng tess donduaiad: in ot samp enanaer e in Bxamele 1¢ peiengels ingages iapcqf 4og and with

~devel op#esAcolerhslaregyere thteingd. She pajameigsnentte it Mgaeler 2reissw PN IARE & t he -

devel opi.ng sl eeve 13 and the photosensitive drumwere opposite to each .

ot her .. Eﬁ‘%ﬂﬁw exanpl e, the distance between the sI eeve and the

phot osensr r um eve ng

Phe 4 i rqeatsﬂrﬁgpt o el s e‘f ?c. o
m ow’13. dm he sa

an ori gt.ﬂﬁit E,Ej s %, o & aana t.sra\ee "t‘i s &&.Lt.c oggl b fssive

ara e

copyi ngqyd gvgd ow ﬁQ oner of
t he toner concentratron h eve op er In the copyrng nachrne were wel |-

-condug:t Eshmip@ sPr OVi de a stabl e i mage densr ty. Even In case of copying on an
ONR/fi | m—Tte transparency of the resultant toner inage was al so very good.

The tri bo&kasdd 1 RasGHaEe Sxcopt tiafife ¥RdrinNor BIRE #Bre @hangtard the dhowhgrkschgtior S
were -15.8 uC g, -15.0 uC g, -13.5 uC g and -16.1 uC/ g, respectively.

Fi-gure- 3 shows the depender - o T} charge of the 35 cyan
tonewo on the environnents. S?stef'wémb‘é Hw}tﬁrs l he respective devel opers
in the devel opment region iingkALSefw3qR abured as follows. 40

Coating rate C/(T+C) Tri rter on DeveI oper

(mg/[err]) (te?t he - sleeve
.35.2 .. A successive ¢ yr for 1.0x10* sheets was op M;Etf%e] e manner as m Example 1 §§e
g2 12 accuracy of detection of erzoow tron in the developer was gfougmactrcal use. 90.2
]

-16.6 Bl aa'pe parameters of the black r-31p sj'_rown in Table 4. 89 9 ) 1'7 7 55
Figure é "%E%%e %a’gggqmat icity diagramobtained at this tine, and the Table

1 given he chromaticity val ues and gloss val ues for the
respepti Ve, whsQBeaidd excoptiiat fhe %&éaﬁéé E by SHiy 7. 6P ol &rtioR! OF
toners SRRWEs 4 fSunctd B s Bnd)tteaGiP b SarkeSman u{ @At imaYss Cniired N

peaks agotisdam¥iehdity rd3ligiids BRI Wke n@tnﬁradiiaaﬂlir Iaedeetaee Z&céirb& e Bk itABr showed a
aggl onmegpattiapianedRbdecs? 18 RChr BRI toRhEke the AStodtivn FXheSBEBBoncéhtraidh hﬁsta?arebel ow. 5

Takle 1 Chromatic ity to b*
L* .. 35 . CompafatiecBxamhpl@er Yel | ow -16.0 82. 0 87.0

.7___;5 %Magenta : 71.0 -23.0 50.0 16.1
.. . Q/gmmple 1 was repeated except thatghe ¢piorants fgr rhage(ita were repj@ed by 4.0 wt. part§) ogC.l.
. - Lithol Rubine pigment 57 and the content of the chromium-containing organic complex was changed to 10
- N\’ Wi parts. As a result, the resultant images were poor in color-reproducibility and showed a low saturation.
40 During the succassive copying, the toner was spent to the carrier to lower the triboslectric chargs,
whereby the scattering of the toner in the apparatus became intense and the optical fiber for detection of
‘toner concentration was soiled to cause a detfection failure on copying of 0.8x10* shesets.
An extensive charge up (excessive charge) of the toner with the carrier was observed under low
temperature-low humidity conditions to provide a considerably low image density of below 0.8 as measured
. 46 by a McBeth reflection densitometer.

~ Comparative Example 3

. Example 1 was repeated except that the cyan toner was caused to have a broader particle size
50 distribution than defined by the present invention such that the volume-average particle size was 14.5 um,
particles having sizes bselow 6.35 um occupied 35 % by number and particles having sizes above 20.2 um
occupied 7.0 % by weight. As a result of a successive fuil-color copying test conducted in the same
manner as in Example 1, the cyan toner caused scattering in the machine leading to staining on the back of
. .transfer paper and soiling of optica! fiber for detecting toner concentration on copying of 0.2x10* sheets.
65
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‘Brack 1.0  -1.0 . 31.0 12.3 Table 2 Item

‘Apparent. vi scosity(Pa.s) DSC 30

absor pti on Toner at [err] epo2rseseB1 at [err] peak
Yel | ow- [err] [err] Magenta [err] Cyan - [err] Black
[err] 40 45 50 55 20 EP 0 275 636 Bl Exanple 2 55 Exanple 1 was

r.epeat ed Gorpaptve Eramipledt e col orants for nagenta were replaced by 0.8 wt .

part of C.I. Basic Red 12 and 0.2 w. part of C.I. Disperse Violet 32. As a
r esul t of abrempledswisyepesls yraept thatdhe eolorantsdoramagenta wiake obanged teadfh et parts of ..

: npl e - Fithe) yeing pigmens 57-(Tee ’%F'taEWﬁ?F wgretnoerd@@'m?@od@ﬁparfﬁw low sayratign; The

[er r] Ehé%ﬂgg"tﬁpn?fébweﬁ “"°'T‘H*i§'“p)§ﬂ"§ 4 6s et Braed ke @A thick araft outside e wRAeS n

Tabl e 4 By te pregeptiqvention. 5 1 EP 0_275 636 Bl Exaﬁ? é Eﬁ f é
repeated ¢ F@gﬁar'g o T g eGSR & 48 7 AN 0 OBk 06 4

- Pi gt Fes Bt , and the colorant for yellow was changed to 2.3 wt.
parts f-C1. Dsperse Yellow 54. As a result of 6 the copying test
conducted in the sane manner as in Exanple 1, preferable inages free of fog
-and wi th good col or bal ance were obtained. The paraneters of the cyan and
yell ow toners are shown In Table 4. Exanple 4 10 Exanple 1 was repeated
except that the colorant for yellow was changed to 4.6 w. parts of C. |

‘Pi gnends Yellow 13. As a result of the test conducted in the same manner as
i nn-Exanpl e 1, good conveying characteristics under successive copying and
sati sfactory m xi ng characteristic of the devel oper were observed. The - -
paraneters of the yellow toner are shown in Table 4. 15 Exanple 5 Exanple 1
was repeated except that the colorants for black were changed to the :
folNLowleng prescription: C. 1. Pignent Blue 15 1.4 wt. parts C.I. Basic Red
1 1.8 wt. parts Valifast Yellow 3120 1.5 wt. parts A successive copying
test for [err] sheets was conducted in the sane manner as in Exanple 1. The

25

35

- 60
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25 accuracy of detection of toner concentration in the devel oper was
“sufficient for practical

i'n Table 4. Conparative Exanpl egd
~the colorants of black was replac
As a result of a test conducted in the same manner as in Exanple 1,

use.

parts of

The paraneters of the black toner are shown
¥anpl e 1 was repeated except that

0375 est

only 7.5 wt.

car bon bl ack.
t he

resul tant images contained noticeable density irregularities and were not

24

practically acceptable, hecause the black toner showed a spectral
refl ectance of 10 &o or-bEel ow td nake thdg detdcti ol of tlhe t¢ner _ o
concentration unst§i€s B5 &orfpatati @ [ExGn]l e D |ExR ) e [was fepeat ed
except that the [cofqpalth fqu magehtaddre dqpl afqd ky }4. @ W . Parts of
C. 1. Li-thol Rubi ne%ggewt 57 dnd the cdntent] of tlhe chrom ym cont ai ni ng
~organic conpl ex waswhanped to |10 wt. pqrts. {As a{resulit, the regul tant
i mages were poor[TITotro-Teprqauci bty ang shoyeda{row Jatur4ti on. 40 °
During the succefss§ve copying, |the toner| was |spent| to tlhe cdrrieqf to | owner
the ®©riboel ectrif gharge| whergby the sgatter|ling df thg tongr injthe
- ‘appar atus becane| i gt ense|l and tHe optical| fibgr for] detdctionf of toner .
~concentration goi | ed|t o wayse ~a detgcticor| fafllure;dqn edyyi ®yjof 0.8x104
sheets. An exten igeﬂ”cﬁa“ge adp {(excesss e emgrgel} |of «t He tunrerg/\,ith t he
Car’rgser, was obse undgr lowljtenperature-Iqw hurfidity conditionds to
proyide a consi der y | pw i mage densityl of Hel ow]0.8 gds negsureq 45 by a
McBeth reflection densitpmeter.] Conparatfi ve Bxanplle 3 Hxanplie 1 Jas
repeat ed except af & hejcyan tloner was [causdd to {havela brdader |particle
size so distributi op&@hap defired by theg predent ilnvent|i on quch tlhat the
vohuge- average pprt|{dde fize wgs 14.5 u parlti cl gs haJi ng di zes {bel ow 6. 35
um occupi ed 35 ¢ Rugber &Ad lpari cl'®g] hdvilng RilzeS! gboWR [202 lum
occupi ed 7.0 % by igjm Asta fres¥l t of] a Succesdi vé flul I=dol & |copyi ng
test conducted ih & sa manrjer as in [Exangl e 1,] the jcyan {t oner] caused
scattering in the ¢hi ng | eadi ng to stajning on tlhe bgck of} trarsfer paper
and &oilingof op§ ¢a—ft{ber—ftqr—detectifig—tomer—doncerjtratioroi| copyi ng
of [err]sheé&tls. pb% PE EP 0 475, 636 Bl Conparatijve Edanpl g 4 E{anple 1
was repeated exce%} that |t he cdl orants fjor gent g werg charjged tjo 2.6 wt .
parts of C. I8 Ri t_“_l : Rubi ne pifgnent 57.1 The fresyljtant | i gdes ygre poor
col or-reproaucti pm \_/i“f_ﬁ g | ow saturation Thel 5 -negeptia torer u-,?kowed
“chroffaticity valbds|a8 ol 622 o & - Tand £+ of<d2 whilch <arle ah 1] out si.de
‘the ranges speci %4 Py {he prasent invehtion The pargneterls of jtoners
~used in Conparat| e |Banmples 1} 4 are a so shown |in the foljlowinqg Table 4-
(Taples .4-1 to 4;4) 1 10 15 20 25 30 40 45 50
R ol o Y H 9
—1 M ] @ ] ] M ]
vl o 0 [|x o o 0 9 o H
-~ > N U~ O O o coN | P 9
. ] + e, . g P o] B . 0O - O - . c .
C o] 152N g e o~ ™ NP ]| P~ | g | O
R o D~ | P PHe e = — — o 4 —
e 15 | & g 9 |3 |4 |3 |8 |s=
: — o o - —l o « e} «
2 |8 |& 2 |2 |4 |8 |2 |o
. _ [
NY] + =y o
- ) o o o | o | |0
—t — - ~ Hoe Mo~ g-al‘
g |2 AREREYIEC Y
] o a o gg om g«s
s0. & & d | & |SE|SE|34
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'_'5-'5"23: " EP 0 275 636 Bl [err] EP 0 275 636 Bl [err] 25  EP 0 275 636
Bl {err] 26 - EP 0 275 636 Bl A cyan toner was prepared in the sane manner
'ds in Exanple 1 except for usi Ngg

g4t yl methacryl ate copol ymer
having an apparent viscosity at err] oF above [err]poise) and an 27 EP
0 275 636 Bl 78000; apparent viscosity at [err] poise), apparent viscosity
at [err] Pa.s ([err] poise)). The thus obtained cyan toner onbi ned
with the yellow tongr to p ovi dg a gregn collor. The rgqsultq are jshown in
: the follow ng Tabletog Er Wi hthose obt di ned |i n E4anpl g 1. Exanpl e .1
Conpar-ative Exanpl el4 3 ! 10.4 % 3.0 %{Chronaticity 10
ar s -54.3 -35.0 b* 16. 1 16.1 L* _
40.0 . - 4039"’15 Thus, onlly a dreenjcol or] witHh al gloss of . ..
3.0 %and in a dark |tore was objaiped. |Thg dyan tjongr jwag flurghef conbined,
with the yell ow tondr amd {he npgenta tloner {t oocdrrg outwcc#py‘Png of
mul ti-col or imges, but“’wea | at {t ude of} col dr regdrodugti on mwas njarr ow.
oo
oo, 18 Clo |0 “o = |5 ‘o o
o~ ol - » X % ] x » % ®
ST = T R R N I BN B B
2 5 4? I L B B e L B
Q 0
o 0
& 3
()]
-]
S > ~ < 0 < < . < <
o g9l e|e2iele|e]e]s
o
o al| = R % ® » » X
dleleles sl 2l
‘% tU P ~ - w L 0 Ty n
30
B n -g -gm -gm'
~N ™ ) -
TR
o h o | @ o o |BoelBo|Bmo
35 = —t 1 - ~ Hd | B | HA
S [} [N o} o |do| | o e
8| s El 5 |E5|E5] &8
0
. & | & A & |[SE|SE (S
N
140

50
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]Cbnparat|ve Exanmpl e 5 A magenta toner was prepared in the same manner as in

Exanpl e .1 except for
nethacrylate copol ynmer (wei ght -
DSC heat - absor pti on peak at [err
~li-abl e to cause blocking in the replenishing hopper,

usi ng styrene- 2-

eththexyI

B0 G,

cul ar wei ght

acryl at e- net hyl

= 25000) having a
he resultant .nagenta toner was
was |iable to soil or

stain the surface of the devel opi ng sIeeve 13 and could not stabl e produce

magent a t oner i mag
"Exanpl e 6 A magent
except . f or using a
heat -bsorption pe
characteristic wt
-color-reproduction
Clainms 1. A proces
conprising the ste
i-magé? beari ng nenb
a first devel oper
i'mage on the 40

i mage onto a trans
develpplng to supe
naLerlaI second,
developed respecti
respectively a col

g O
epar ed

i nked
he e

18 g

repeat
d<F i 4t
t8] &V
codnd
(Q)

(B), (O and (D) bgi

magerda, cyan gnd
fourth devel opkd i
‘transfer nater]al
wherei n each 'sa

cont ai ning a fui di
(O @ (D) whikh it
sel'ected from yel
carrier coated wt
type resin, said c
25% or below, an a
col odf toner havin
30% or |l ess by nu

r | ess by weight -
vi scosity at [err]
~heat -sgbsor pti on pe
“triboelectric char
apparent viscosity
poi se) ). ~The thus
prowi-de a green col

t ogetmer with thos¢

Exanpl e .4

qu

Exampl

rent 4
and fi
ol our
i -cold
conpr.i
nd sai
sat™ |
yanuan
a fiu

nposi t}i on
y of (.
rage p

avi ng

pSr &t

¥ &5
0 udg

toner

& areg

in Eé@ﬁp|

Exanmpl

avi ngl an aggl on

1.5 g/cnB} and

brat i
each

[UUI T bIIvU[b
in tjhe sae ner ps in] Exanpl e-
pol ygst er kesinl havi hgea PSC
t d&onereo of &n Fol or-m xi ng
afd lshBwep 2 ppofer
re—of—b% le 1.
our ijmage py el pcLrophot ography,-
ctrosft at«i cf | at eht _«4 npge on an
ePeclt rPstht c | aGen} i mage with .
(A),fto formalfi'rs} devel oped
i -Sa-p—+pt devel oped
tlhe_stleps o charngg and
eI%p lemage on| sad di t ransfer
eI,‘Bp d TrelgeS vhi §h hafe peen
and ffourth devgl dpef conpri sing
id 45 col ouf toners (A
nd bgi ng sl ectied frpmye|low,
xing |said [first}y secpnd, fhird and"
tonerls (A} (B} (CO]and [D) on the
ge on thejtrangfer fraterial,,
ses (J1) a [col ouf ton copposition.. .
pectijve coj our [oner| (A, (B)
a i nde® restn Bn® al col or ant
ck¥col oranf s ahd'9(2) a ferrite
-contj@i mi ng nes|n anfd a styrene

pbn degr ee of
respective -

le sikze of] 11.0{to 1.0 um with
Lzes bhelow 6 35umahd with 9%
above 20. ?, unl” an ppparent =
sty af [prf] pofse), a DSC
.0% of fi ghel. Aan® a -
respect tp 28 78000; :

VisSgost Ty at ferrriPa.s ([err]
nbi n Wihythg oyel Jlow toner to = "

N &,_f D1 QM e ThDI €

=8 & LY pibg pitive

% |43 |5%] 5%

A

4 |SA|SE |84
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.,.G O-S-S_ D

'10.
a*. .. -54.3
40.0 15 Thus,

% 10°

2" % 3.0
-35.0 b* 16.-1
only a green coggy
oner vvas

dark tone was obtained. The cyan

toner and the nmagenta toner to carry out copying of nulti-color inmages,
reproduction was narrow. Conparative Exanple 5 A

‘the latitude of.

col or

Chromaticity =

16.1 40.0.

gyl ow gloss of 3.0 %and in a
urther conbined with the yell ow

but

nmagenta toner was prepared in.the same nmanner as in Exa pl e 1 except for
usi-ng styrene-2-{ et hyl hekyl 'a:ryl af e- nefhyl ;‘hac yl,at el gopol ymer
(wei ght'-aver age |nol ecul af wei ght ={25009) hayi#g a heat - abpospt i on peak
at [ers]. The rgsultant pmgenta toper was |i blhie t czﬁjs |OC<IE’SInthe
repl eni shing hogper, was}liable tofsoil |25 of Stain tik Lﬁfac & the . ..
devel opi ng sl eeMe 13 and{coul fi not{stabfe pr dgce géht Boner jrages -
‘under copyi ng or} a=l ar ge numbpr of sheegs araji ve Egarrpl e 6Ww0 .. A
"'magenta t oner s @repargd in|the gane fanne s:i Bgam)l C 53 f or
using ¥ highly dro§slinkpd po|yestgr regin haviing & Bgc 1Q§f‘-a & ption
‘peak at [err]. TheSresul jant foner|was r& i x{ i ch ar:ﬁ:tﬁlstlc
with the other dolor tongrs, hnd s1ovved a por-er CJImrgr =|c5§ju:tion.n '
characteristic tjhan the fragenja toper . P A jor ocess for
formng a nulti-jcol our ifage py el gctrophot ogr@phy| &Gwfih@no| the Steps of
farping a f-irst*ejpcfmc aticllatept i nh pge-hearingl m$er,
devel oping said{fiwmst el pctroftati ¢ | at ¢ mage Wth alfi stg
devel oper- conprilsi-Ag a cplour{tonef (A ] to formalfirst{devel pped iwage on
the i mage-bearirlg Yenber| trahsferfing $aid first gevel oped i nhg@ oo a
tragsfer materigl ,Hrepeaji Ry [h® ste@ of Thqrdfngjard deveéd op ngtq;,'
-superpose onto daid firsf devpl opegl i mac;e onfsaid {ransfer matgrgal 9
second, third ar]d ddourt hj deve| oped]i mage¢s whijch haye beeph deve oped-u
‘respectively w tffi-a secojid, tprrd and—Tourtdever pper _CcPnpris| n i
respectively a dolgur toper (B), () ang (D) sal d col ou tone’s.ﬂ(A)’a,( B),
(O an¥ (D):’bei Mo gl | di fgrent oanbl leI eI egj ed|{from eléj ow nrggnt a,
cyan and bl ack tlongrs, apd™fiking paid |rst saacmd, third anfl &oureh
devel oped iﬂages ok the fol ouf tonfrs (5\ , and {D) on the t*f ansfer
mat eri al t of8f or rfe—rtHtitecotopr i‘n’gc oh—thettranstet e ettad V\berﬂ%:' .
each o’% salg devel gpers ponprjses (1) ajcol oyr tongr comnpositi pn'Ucor-gal ni ng
~a- Fluidi-ty- nprdved and paiod fespegtivelca ofr )ton#r (A (><<,B) @ (D~
whichin turn cdnt™ins af |eapt a gi fe{ resi n and{a col prant pgel ect@d from - -
yel l ow, nagent a,[tyarm anp—btapk coforan a2y Ta ferfite<hr i erd coat ed
wi Nva mixture df a¥luofine-tontajning re5| and styrane'ty %esﬂ’n
sai d ‘cgl our tongr CaNpos ti onf havi ﬁg anJ aggl gneratifon degree o %
-bel ow, an-appar gntygeasity of] 0.2 /[ r;%, nd eagh respec |v
colour toner hayi n§ % Ro| ufe- avé’trage"’ba t%tl zelo™ 11]0% o {4 dm WI
30% or less by nu Bf | pert] cresihavi hg si es™ bel o® 6. B5<urn afd Vg 9%
or e$s by wei ght f--‘par iclep havling sjzes above 20.2, gm an ap_par
vi scosfity at [err]:: [err] poi ;e),'kn apparent jvi scogity a E‘
poi se), a DSC h at-af'bsor ptioni peaklat [err]. la aloss of $.0%0 gh@r and
a triboel ectric {charge -5 o-2)uC/§witlt5espe=céto2,§ o
: E ) ¥ P <
4 ) o o o 0 K K K
& |33 %% |8s |58 |43 ;
' & 8 g‘ E %E o8 Qag' L]
ARRERERH AL BH RE
g1 a1 A 4|54 (34 |34 | 2
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Comparative Example 4

A cyan toner was prepared in the same manner as in Example 1 except for using styrene-butyl
" methacrylate copolymer having an apparent viscosity at 90°C of above 5x10° Pass (5x1 05 poise) and an
apparent viscosity at 100°C of above 5x10* Paes (5x10° poise) (weight-average molecular weight: about

27



.EP 0°275,636 B1 * C L~ M S * said ferrite carrier having 70 wt. % or
nore of .particles in the size range of 63 to 44 um (250 nesh to 350 nesh),
and wherein said yellow toner CE 6!7933984 to 12.0 wt. parts of said yellow"
colorant per 100 wt. parts of t bi nder resin and has chromaticity val ues
of a* = -6.51t0 -26.5, b* = 73.0to 93.0, and L* = 77.0 to 5 97. 0, _
sai d mergmoi spphremadscesiy bini 10SC:01.5k1050Pal § (106X . pojse) ppamht visadsily patRON€:a2. &0or ant
per. 10®avd (2.8pat pase)f the binder resin and has chromaticity values of a* =
60.0 t o SheGhusizbtained dyan @nerovas dGmigined with Ihe yellow(orgr lopragide @ gregmaercipamestiner
~cont ai raee shovin in the Tdllo@ng\T ablejegether with thase ebtainedin BeMmelednt per 100 wt .. parts..of
- the binder resin and has chromaticity values of a* = =8 to -28.0 b* =
- -30.0 to -50.0, and U* = 39.0 {Opxafpid Sajoﬁlp&?hﬁgkxamlaar contains tw or
nore col orants and clerptet-typ—veattesof—a* =—3—5—+t0o16.5, b* = -6.0 to
10" 4.0, and L* = 26. 9980 _36. 0'9%hd |each of3°sé| d yel|ow, negenta, cyan '
~and black toners has acwraﬁdtiatyt hnce of 40% or higher in fhe near infrared
- wavel’engt h region of [§66—tp—+OPO T2 A Procgsy accorfing to claim1, _
wherein said fluidity inpgover co,rgqri ses hydrog;pbl c sijica fine powder. 15
3. A process accordirg toLcI ai N 1yoQy 2 Wherei nggge el ecirostatic |atent

i mages are respective d—w-t-h-latoner—uhrder t : application of a
bi aselectric field between an i rra e bearing rrenber devel op| ng sI eeve -
cary y| ng Bwe oply agegen celenith 8 jnwgloss ofp.0 % andy '

wh t e qyprlenes wag. urifc cprniied WHB ypllog do ha“ﬂé“’da '?}ﬁ H?' %‘“’VR °°8‘£:’?a°s
acgcr)(raljlr:’ﬁ@‘“'f'8°'ﬁrl"a?9ﬁfz?u i latituge, pf pelc T °§9§‘§8’f i gl flfIBd conprises a freqzency

of 1000.to 300 I;Imzka d a peak-to-peak voltage of 1000 to 2500 volts. 25 6.
A Mceﬁg—iébggéﬁ—@gﬁo any preceding claim wherein each said devel oper

contains E a% to d” f é{;aPJa% LN GimePASRE &Nint BEmpIE eS8 foraRilg Qtykhe0 10

- WL pardys rgﬂfeoéb%lyn?é? fwoldheavbfage Rdlobutar Meight® 250009 having.a A -
proces%s@qgg[ gdﬂﬂioEBeaﬁ 2836, wherein in each devel oper the carrier of each
sai d devetansdufiant ABgenth t&fdr was lisBlé Q6 d@Se Piddking &l o SdplAistig HoPper,avad BébleinsoiB. A

pr oC®s Sy 8Gia MieTluAste loP thd Ayveldpiag S16kvE @3 ahdadolid nudstEbBiprodudeanagents foeer inagesipndes 1. 5

10 40%dapyingWnmegd muned eiespnent region. 35 9. A process according.to

claim8,- wherein the toner is transferred fromthe surface of the carrier

~and t hecapedkiveExafiplet devel opi ng sl eeve carrying the devel oper to the

- nmage- bearing nmenber to develop the electrostatic |atent inmamge thereon. 10.
' A pr 0cessAaeaentaipreg weprepeed i e sememanepras i ExRElp arcaptiorusing a pighhyerpssiinked
l atent, now%gew@vm@é? SGfieat-ahpqrmtion peak at 7¢ 10 ThR(payity %ﬂg’ Y37 Rogrcin 'qﬁ?"" the -

magent &h stigowith the H@erc‘jf‘!{’ﬁ 199855 11G Fapwed RPOLPE CPIBPRIRAEN B 5B a°§°|q T ack

- deved opié‘?ge'PtBW‘UPﬁF’@E‘PEI oped col our toner inmages. 11. ‘A process according to

.cl algg 8 wherein the devel oped toner inmages are electrostatically

transfe W% 1o the transfer material in the order of the magent a toner

i mage,. ‘I he S %Pﬂﬁﬁ &(Mﬁmuwﬁa&b@'dﬂw& R&SgrébRy, comprisiFE ¥ stpd of BfninY #CK
toner i mag t ol %@e%% hddbebring Gmedibg?, eveloii® Edid first S16:trBdtatic ididast at i C
tr é'n’s/f Q'fua RéidpelC ¥oMpribif € lcolbFBEHRS (A} 18 6Nl tet Melbkibd Gmadeltd the
appl t“’cat i me.gganhﬁ ﬁ\,ggﬁ:‘,@r currents satisfying the conditions of: transfer
current f @bnsteiing BRE E8E ddvdlopee imagsrogea arsoamaérial, current for the cyan toner
I'mage < t kepaating theGstpt @Néhafging ahd deveidping to symlrﬁoswont@m firstrdeypatoped image of e3id
current f drénsten enatalial,cdecdndibird andefgreth developed images which have been developed respectively
. with a second, third and fourth developer comprising respectively a colour toner (B), (C) and (D), said
colour toners (A) (B), (C) and (D) being all different and bemg selected from yellow, magenta, cyan and
black toners, and
fixing said first, second, third and fourth developed images of the colour toners (A), (B), (C) and (D) on
“ the transfer material to form a multi-colour image on the transfer material,
" wherein each of said developers comprises (1) a colour toner composition containing a fluidity improver
and said respective colour toner (A), (B), (C) or (D) which in turn contains at least a binder resin and a
~ colorant selected from yellow, magenta, cyan and black colorants, and (2) a ferrite carrier coated with a
‘mixture of a fluorine-containing resin and a styrene type resin, said colour toner composition having an
agglomeration degree of 25% or below, an apparent density of 0.2 to 1.5 g/cm?3, and each respective
colour toner having a volume-average particle size of 11.0 to 14.0 um, with 30% or less by number of
" particles having sizes below 6.35 um and with 9% or less by weight of particles having sizes above
20.2, um, an apparent viscosity at 100°C of 10° to 5x10* Pa.s (10* to 5 x 10° poise), an apparent
viscosity at 90°C of 5 x 103 to 5x10° Pa.s (5 x 10* to 5 x 10° poise), a DSC heat-absorption peak at
58°C to 72°C, a gloss of 5.0% or higher, and a triboelectric charge of -5 to -20 n.C/g with respect to

4
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13 A process accord| ng to any preceding claim V\/ne on'er,' _
magenta toner and cyan toner satisfy the following wmmiﬂ“ﬁw hi ps on
‘their chromaticity diagram: t he EByB27S@/E1 and yel m an angl e
of 145 15 deg., the cyan toner and rragenta toner forman angle of 95 15

o dng. 100 a;‘g%rtt BodB 95716 0830 P SRR %Eéarefn PR g S ang
gofg'r g‘r‘][ i aﬁjg?d JLntu%P 45 LaRbil e%eﬁm% i ond? 1) ﬁﬁlﬁe r%{eﬁgﬁxo@gﬂé} r‘gseult% ¢ 09
EP O 7§re rf?j e%irog SQE&M%%H%P%& t&ggb}?ior g?%\ﬁ and an apparent density |

of 0.2.to 1.5 g/[err], —Col-our nme- average o
‘particle size of 11.0 Eo 14.0 ump EWH‘SD%Wa@@ng'%;ber of particles
having sizes bel ow 6. 3'5 umogasnd W tip Do % br 1 esszpy, wel ghy of particles :
havi ng si zes above 20.R-—tm—ap—4pparent yiscosity at [er] poise),
appargnt viscosity at [@?’P'T‘at‘?}"y [err]l poise), a DSC heat-absorption peak
at [err], a gloss of H 0% ar hi ghess4s and|l a tri besbectric|charge of -5 to
~20-uc/g with respect fto abferrijtetgcarriper coatesltwith afm xture of a
fluorine-containing regsin-dtyrefe 4pe resin, sabo carrier having 70 w. %
or nore of particles imtThesTZze rTange of 63 to 4ZF um (250 nesh to 350

mesh) s 10 s, oty GrddH ol 'a i&%&éd%na GPdHH 1 aﬁv&agosth.ﬁédm 14, wherein
Sai dbi NdFnel 531 ok W WA SN B YRk 4 mEGRhE fonbD Bary 3 Booyifg

styrene -ofRLIBAENMmbdes, Hut flo REHES of LolE Fepr&iattdn Whs bW YESter resin.
col our toner conposition according to claim 15, wherein the binder resin .

conpri sapmparAivb EREgR 5 0bt ai ned from a di- or nore-functional carboxylic

aciddnda bisphenol derivative represented by the 15 formula: [err] 25

wher ei n R Alenagéres toner wdshyrbared i0 rthed sanpynermer a¢ URXamisle ainskcypt oreusing Shearbizv el v

a posi t iethgihexyt auyyate-mbthll methacyla® Epdymeli(megit-heragel moleruler welghbt 25000 hangon an

aver age.DSTheatAbsoritioupeak e Cconposi tion according to claim 16, wherein the
car bogy! i cThacpsiitant magantactore] whs ke tih caugblocking dyr the peplopishinoshoppry. wis litkleriersot

aci d, mer 8ipip thecsudace phthe |devebm'nqap¢vaé3 WH'&I“P‘@@@W@WW%F@W? Feaeri images upper

trinell |°P?Y@9§B|3(P'9W@ﬁ@fls'?9ﬂsc acid and m xture thereof. 18. A col our toner

conp05|t|on according to any of clainms 14 to 17, wherein the fluidity

i mpr over®PeXARAMIAR 1 uori de reS| n f| ne powder poI yt et rafl uor oet hyl ene

3 A

fine g0 Maep smarate L s eara ead st é %(

oxi o' 1 xﬁé e ki i 5:&;.:
col our o rtm h b{ﬂ& ) Bt QJngfg NGy sﬂo %10@7 s,;r ua, ckevf ol the
| TRr OV eln St | CA T e Spovel our toner

conposi tion accord| ng to claim 19, \/\herel n the flui d| ty | mprover is
hydr ohqdiimssi | i ca fine powder having a hydrophobicity of 30 to 80 as
‘measured by the nmethanol titration test. 21. A'colour toner conposition -
accor di ng A@roasss 6 foringl dauli-doldud intdde by @IEBFdpRItdYERpRY, @3mpriBing theVskeps PRbInGingd t he
fluidity ifingracesstyie atehdinagb on paNhaedbaring eneinD&e teveldbing aid FrstCadcbOMtatit Citdt
con‘po’gl ti Oimage @ity difing dbwlopbratompisingCd nqlour Snag(A)). 14 fdrm bfirsit devederet! Smage dnhtke
fluidity imggehearingreemi®Bl0 W . parts of the toner. 23. A colour toner
conposi t i o¥engferiog ehidfigstidevelongd ipgectnin aandfer mater@l?  havi ng an agdgl onmer ati on
degr ee Of rpp@pting the steps of charging and developing to superpose onto said first developed image on said
transfer material, second, third and fourth developed images which have been developed respectively
with a second, third and fourth developer comprising respectively a colour toner (B), (C) and (D), said
colour toners (A) (B), (C) and (D) being alf different and being selected from yellow, magenta, cyan and
black toners, and
fixing said first, second, third and fourth developed |mages of the colour toners (A), (B), (C) and (D) on
the transfer material to form a multi-colour image on the {ransfer material, :
whersin each of said developers comprises (1) a colour toner composition containing a fluidity improver
and said respective colour toner (A), (B), (C) or {D) which in turn contains at least a binder resin and a "
colorant selected from yellow, magenta, cyan and black colorants, and (2) a ferrite carrier coated with a
mixture of a fluorine-containing resin and a styrene type resin, said colour toner composition having an
agglomeration degree of 25% or below, an apparent density of 0.2 to 1.5 g/cm?3, and each respective
" colour foner having a volume-average particle size of 11.0 to 14.0 nm, with 30% or less by number of
particles having sizes below 6.35 1m and with 9% or less by weight of particles having sizes above
20.2, um, an apparent viscosity at 100°C of 10° to 5x10* Pa.s (10* to 5 x 10° poise), an apparent
. viscosity at 90°C of 5 x 103 to 5x10° Pa.s (5 x 10* to 5 x 10° poise), a DSC heat-absorption peak at -
58°C to 72°C, a gloss of 5.0% or higher, and a triboelectric charge of -5 to -20 LC/g with respect to- =
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50 o t.-o 20 % and an apparent density of. 0.25 to 1.ﬁg/[er—r‘]——an‘d’wh‘e‘r‘ei n -

thecol,our toner has a vol une-  average particl e size o

contains 25 % by nunmber or |ess OgpRidis havi ng SI Ilmu ”“F and
~and

contains 7 % by weight or |ess of partlcﬁes havi ng si zes

has .an apparent viscosity at [err] poise), an apparent Vvi scosMy at

[err] poi se) sadbrite chrmes aviriy 70 .. %%0roiord1bfglaxitles ib Thedike réhge of G3Ltb 44 0MAR50 mesh to
_conposi tiondscweshili ng to claim 23, having an aggl oneration degree of 1.0 to
10 % and amndyhpesiresad ybliovsioey contair® .03 to $2.0 wB payisob said yellemeplamdnbpasi100 wheartgof our
t oner has -athedindereresiy andage chyemativity| velues of @* 51-6.3 1o -26.5.0”" F3730 o #BL.and &1 nI79® %
by nuniser of79.s8id magentrtoner edntains (9o HED Wt pasts otraldangoentaclarnt ean 4003W- parts pitihe
275, 836 Bl binder resin and has chromaticityx valugs of a* = 60. gtma%h‘{ gi h%O 5) -@g% ncweI Hpo(tﬂ

| f £9-0 said CYP&\)‘?’}? confaing Q- 15%!3%“2&?”2 of gpjd %x t

ot Terr) o ik el % P e e q;,«i' 4

(errl ot ; ‘g T i % o TR attreataa%t;a' ”B
0

0.1to 12.0 e”" ar\'/'\‘/ co ora g' "1%7 y 00" the b| nder resin

and havi. ’Q?‘Ahﬁr&%@é !?gﬂgtd)hgvtgldléﬁﬁ 1Onvhé|'em “said qwﬁlt} anrt?vgr é:mphses‘h gép&birc%h%é; fit

and L* = [our toner conposition according to clat m
25, whisch contal ns by weight, 0.5 to 7.0 parts of the 10 yellow . .
colorant gem plé@ssRdtdrdingb clalft1 B DeliRreld M6 biBetrostdtic Ifterft Mgl ard ABRICIVOR MBTIpsd on
accor di ng t @it¢ hadnst didleOthe APplicaiBe b4 Biad BlBctiETidid Bétledh Gh amégel baring| eeitetlarddrom
C. | . Pi gmentevémbih@sibeld carfing onddf gl tdveldimrd. ow 15, C.|. Pignment Yell ow 13,

Cl, Pigment Yellow 14, C . Pigment Yellow 12. 15 28. A colour toner

. corrpe/saot | 49N Azpeasesscicerrdinigdo gl B herdirmtherbia®Gediris fidid comprisescanrAQ doepgrehtt ow t oner .
has chromaticity values of a* = -11.5 to -21.5, b* = 78/0 to 88.0, and L* =
'82.0 to 9B. & propgss eqc%mqmrc'at"oﬁemeeggmﬁsmlwwc figld GProRrinRs & pauensy Af 1900 008G ei n
the yeI | ow ﬁaﬁ@ram&moq??'b\f?ﬁqqeeft(&m Piwlinf 20 a* = -12 5 to -20 5 b*
o dPinght § PReRaE=aIng % precoing . e g %@d@r oot Sopa W&"/rra' fia
accord ng-t | r ta
t oner cont afﬁ'f dsedb":lh%fjedﬂ'f’perﬁn ?ﬂtb 1@%‘% P35 ¢ dhe q”d QLR (PR °8I Rerts olie

100 parts o °®he’ bi nder resin and havi ng chrorrat|C|ty val ues of a* = 60 0

to 80. 0, 'P* T roc;% ch&ng t%% aQn 6, reln ﬁge\%l% aQEr gf%aatlﬁldpdegé?éfggrhag aper
corrpos;,otlona@%% isider 56 @160 contai ns
parts of the nmagenta col orant per. 100 parts of the b| nder resin. 32. A
col our tagen frRBRABE I toRRE BlobidNg clalth, WherbifidQLalrier cbdupiedNa 1©i40% e cReMY &
col orant i sdelophiéneebgbh.om 30 0.1. Pignent Red 5, C.I. Pignent Red 3, ..
C.MN/Pigment Red 2, C.1. Pignent Red 6 and C.I. Pignment Red 7.- 33. A col our
t oner. goNgaORipracess mcmudlrrgtln relgint 8 whbrein the3her 8 rasfer8@ fromihe rsaface ditae camripeaidathe
t oner has chulacmtfi a tlévgloping sieaye carrying the Gdysloper do The .ifGagetbsaring ibThbér to alevelp. tha
'and L* = 40electogtaigtatent ingGe Bureond col our toner conposition accor d| ng to claim
. V\herel n the magenta toner has chromaticity values of a* = to 74 0,
ib* \1/8 100 A-Pasess, ac%'ﬂ!f‘gl_“ any EIQFGG"Q gjaimqwhgreinthe elacirpgiatip fatent igagas a@(ﬁw
accor df"ng tﬁgeﬁ?a\f rféde 5‘ genta, devaloper, the guan-davejoper. ity yefloy developay

k eveloperto m d

oolour toner images.

11. A process according to claim 10, whersin the developed toner images are electrostatically transferred
to the transfer material in the order of the magenta toner image, the cyan toner image, the yellow toner
45 image and the black toner image.

12, A process according to claim 11, wherein the slectrostatic transfer of the developed cyan toner images
are conducted under the applications of transfer currents satisfying the conditions of: transfer current
for the magenta toner image < transfer current for the cyan toner image < transfer current for the

50 . yellow toner image < transfer current for the black toner image. .

13. A process according 10 any preceding claim, wherein the yellow toner, magenta toner and cyan toner
satisfy the following angular relationships on their chromaticity diagram : the cyan toner and yellow
toner form an angle of 145 % 15 deg., the cyan toner and magenta toner form an angle of 95 * 15 deg.,

.56 and the magenta toner and yellow toner form an angle of 120 £ 10 deg.

14. A colour toner composition, comprising a fluidity improver and a colour toner which in tum comprises at
least a binder resin and a colorant, the colour toner composition having an agglomération degree of
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40.. . toner containing by weight 0.1 to.."'15 0 parts of ayan col orant per |

-1Q0. part;s of the binder resin and haV| ng chromaticity val
‘to -28.0, b* = -30.0 to -50.0, ?o 6?‘8 0 to 59.0. 36. Qmawmllmlmnm
conposition according to cl aim V\h cont ai ns by wei

parts of the cyan colorant per 100 parts of the bi nder resin. 45 37. A cyan .
t oner cones ér tbwa GR0ErdAppEreltQehditRion0.3 % 05 ghfnd, Addareidbut bRerduany & ediama@nt i s
sel ect ed f average(particleRizg vE Nt.0 Bl O ubh with30% oPlegmyniuniBeiid paficleschiasling sipgsdblow

pht hal ocyaasnan padgvit®t % ohlass bygveijht of p@tickesrtadngydiees aboze2l.lomen apparapt dacpsity 50

38. A col cinoaenairotiompt®siPas (1¢* &cto i@ ipoge)t @ apparprnvgénsity38 901C &7 x tiitde Bxn- the
cyan & oner10h&as ¢ e b &i10% poiss), adXSCdatabsarption peaR at 58 ° G272y C, Bygloss of §8%ort o
-45. 0, andhigher, endjtribpeieglric; chale 0BG to ROarglgryith saseact todrfprogicerrieneodectwindi migure o

cl ai'm 38, ahidpsineroantpining yieFT-stysene AYpR Jasine st aREel Raving 7Q) M % more of particlesjigth t o

1 25.0, b* sizerange of 6340 441m (250 megh tpB50mesh).0 t o 57. 0. 55 40. A col our toner.

it di ng t f 14 t the col t o
SO W oREE Ak Sl SR il B B SRS BT
of 40 % or®Hi atﬂ"t‘é?e e °H% ?%‘f"?&?‘% 8|”°§Wd’{ APPSR 900 to 1000 nm

and V\’h' gg' /{' iou??f&r:& rn o¥| é{: gf%tooélarg whez P Onl P I'OSIR com sgs o
: ob re- @agd ai %ﬁv \Br} L |0n
accor,gh ng fg,p,u arm4 nCont ai ns, par

colorants per - 100 parts of the bi nder resr n 5 42 A coI our toner
conposition according to claima40 or 41, wherein the colorants conprise a
di sazo-type yel |l ow pi gnent, a nonoazo- tT 8 red pignent and a copper

oner conposition accordi ng

pht hal ocyani ne-type bl ue pi gnent C:

to ‘slaim 42, V\MI‘-Q-I—IQ-(-OHQ—d.LS@ @ el RO b —Li-hg R

nonoazo- type red pignent Xand t he\ah | gCcy¥ e/t ype bl ue pi grrent are m xed
I n-weight ratios of 1:1.5to 2.5:0T totl. 5 A bl ack toner conposition

-according to claim42 or 43, wherein thEHgi sazo- type yellow pignment is C1.
Pi gment  Yellow 17 or 13; the nonoazo-type red pi grrent is C.I. Pignent Red 5
or 7% and 15 ht hal oc an| ne type bI ud ment is 0.1. Pignment Bl e 15.
45. A col d'ﬁ‘F’et“dE?% QE‘SE Qé ‘g'd grﬂﬁ pfpeﬂtvr'arar?es“zr intggeygf 10r
‘wher ei n t H&HPEY "gt“h 399 F%‘FPa‘t“ra&aY Q?al ues of a* = -2.0 to 5.5, b* =
-5.0 to '?’ lp é%xp com gsztlog atbg d? Q gﬁ 1é Qﬂhel%mnt% %ﬂr&%‘lc ald{d |£ gé]gc'tedkfto‘l il:ig)

lei

CO”WJ;S' n :ﬁxpy& & . toP 'Aikaril hﬁteﬂgan dfi allcO

accor di ng ,pe,,ﬂ,pgc,@ py,g il ,thé?eofragen a toner package cont aining a
magenta toner conposition accor |ng to any of clains 30 to 34, a cyan toner
package1s o0 taldunitsgr orfpbsition S536rHInG WTRHS bit didis a8 GO AT WiBreinOtha IMid infpkcdbr® 35

t 0\39 and venykdedd: Hudriaé a6sirD AK pOet; Optlylotrafub@etiyldie als fowb&! zRe rRpaRts] icalEium
‘acconrgli ng stearaiipadisteatdien KinG oxdba powded Filica fidb pdwder ¢k amiktard of e vErherp therebOr
-devel oping el ectrostatic latent inages, conprising; (1) a colour toner
conposi 19.tA ealounoeradmpesition acnagdingfto claian 18 wheteit teJltidinaimprovér)is bydraphetiict slica
carrier cdaepavd@lt h fl uori ne-containing resin- styrene type resin. 30 48.

A corour devel o according to claim47, wherein the ferrite carrier has
an aver atbé\ F ?ré:ogtpgsélognacoz@mg to claim 19, ‘wherein the fluidity improver Is hydrophobic silica
fin powder having a hydrophobicity of 30 to 80 as measured by the methanol titration test.

21 A colour toner composrtlon according to any of claims 14 to 20, comprising 0.01 to 10 wt. parts of the
"~ fluidity improver per 100 wt. parts of the toner.

-22.. A colour toner composition according to claim 21 comprising 0.1 to 5 wt. paris of the fluidity improver
per 100 wt. paris of the toner.:

23. A colour toner composition according to any of claims 14 to 22, having an agglomeration degres of 1.0
© 50 to 20 %, and an apparent density of 0.25 to 1.0 g/cm?3, and wherein the colour toner has a volume-
average parlicle size of 11.5 to 13.5 um, contains 25 % by number or less of particles having sizes
below 6.35 um and contains 7 % by weight or less of particles having sizes above 20.2 um, and has
an apparent viscosity at 80°C of 7.5 x 10° to 2x10° Pa.s (7.5 x 10* to 2 x 10° poise), an apparent
viscosity at 100°C of 10° to 3.0 x 10° Pa.s (10* to 3.0 x 10° poise) and a gloss of 7.0 % or higher.
65

24. A colour toner composition according to claim 23, having an agglomeration degree of 1.0 to 10 %, and
an apparent density of 0.3 to 0.8 g/cm?, and wherein the colour foner has a volume-average particle
size of 11.7 to 13.3 um contains 20 % by number or less of particles having sizes below 6.35 um and
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{0100 um 49. A colour devel oper according to claim48, wherein The
ferrlte carrier has an average particle size of 25 to 70

col our devel oper according to cl alEp ,‘97 ége%qel n the ferri rm,m 'IEH{!‘" “IH
average particle size of 30 to 65 u 1 col our devel opér &cco

any of clainms 47 to 50, wherein the ferrite carrier is coated with O. 01 to
40 -5 W corltéine @SR by Maight' 1 166851 gaRibledRavifg Bikestabiév® 202 uimDgndfHasion dppere@aREainNi Ng -

‘resin and t-laeg0s Cyor €0t Qo 1QP[FRu.sM (€08 itd110° Pdise) fan @h BpareflEASCIsPAI10GCLA N OA togx1DOPLS ai m

51, wherei n{ohe Zefcipbies)carrier is coated with 0.1 to 1 w.. % based on the"
carri'er of a mxture of the fluorine containing resin and the styrene type
T esi n. §4525.-B3colode owdr compaditiorehapgrding scayrafi claigist1d ta A4 whdrei thaicatgur4ghet s oydllow
“wher ei n t he tdnpresmprisingdyreiphta P dp 120sparis gl rdveliovecolorant pan d0Q gape of thesbindegresinandced
i n a wei ght hevingjchromgticityvalugs oi" §08-55-26.3 bt 5| 739rto &y endbls &t 7707 8i ng to cl ai m
51, wherein the fluorine-containing resin and the styrene type resin are

ni xed in % fegolpHt topesicpypgsitiony pecaiging g" dejm725. whigh gogtaing, béf dyelgly oéé‘?/ép&ﬁ@? of the
accor di‘ng’ tde'Q}’{)‘f“"B'P"t(?P' ﬁoﬂﬁ’a@'f’ffhﬁbgﬂ‘” r‘Wi‘erel n the fluorine-containing resin
i's polyvi nre fel uor i di ) &rfz g | ene or VI ANN d from
fluori de-: e‘gr g ﬂwgﬁ? E%eatq 15 Pﬁ“rﬁéﬁ%&% géneEt8$9I ? Gl.
styrene- net. }@mﬂ;e& r' H Ihex I acry

copol yper or styrene f et hyI hexyI acryl ate met hyl net hacryl ate copol yner :

55.56. A £0Ia0kiouf! $oh8! ERMosifidnCRcSHHRG t& AmC b biBme 25 WhET Gnbreih e yellow toner has

f1 uor i ne- coRkahaticROvaluBSofar = S11v8 19)21Is08NE 74 6 t@BAS Lt Slepghd apay. oet hy! ene
copolyner, and the styrene type resin is styrene-2-ethyl hexyl

acryl at e-zeetahgplouneieh asnipokidnCacCaiiny i tRim 263 Aherein e yallod/tbned B&s dBdomaticity values of
* Qb M8 =*1230b catsabtSp ras o7, aner £ 8R0e910ur Er zeugung ei nes
mehr f ar bi gen. Bi | des durch El ektrophotographie mt den Schritten der .
Er zeugungBoe iArmalourdonst emmpesitidatacersdingt to snhel iglalmst 141i¢ 8% wRerbid $w caladr tenenie mmagenta
'Bi | d- t r agendheer cpetaining. Dy weight] 841 &M% Quparte| afl agnagenta ealargnh parJAO partstad the binder resin
el ekt r ost at Peatiing Pheeresticityrvalpes dia’s= 9.0 toci09ebh 1130 i 3ERans Kt é?°t°cﬁ910 ei nen
Far bt offer (A) enthilt, umauf dem Bil d-tragenden Tell ein erste

ent wi ckel Yed wlarrtonsy corppasiiion-seeordipg. fo WEWT%@W@"‘G‘@% b% RIGHN P-4 o 3'P9°P’§‘?1°f the
ent wi ckel t efPEgnaFRLoragt per K40 pags ot the bider{8¥hmt eri al , der W eder hol ung der

Schritte. &e cIG 9 r%r &D@ tnvgcgc q t:lai'ﬁ\néoqh'fm %gralﬁr L&a ce.J| én?Isggt -
Bild 10 & Cﬁ% @H i% t

ulnd ei n vie t(LaHE entw ckelte Zu scﬂ%@ﬂtﬁiﬁi |\:gfn£t 'e n‘i:m zZwe engh?j es_____. .
einemdri tten bzw. einemvierten Entw ckl er, der el nen Farbtoner (B) (C)

bZW (D) #ntahadidur t6HaE \WbrAlkdBhibn WoRRG B Eldim :W)Qﬁl or03% vihoinihb Glagsmth 6N @kas
(AN (B), ( Ghromaity(Valueddtlae= 68036150066 -Hionsl-2a0dend Us= Gob kess.0. pur pur nen,
bl augr géshen und schwarzen Tonern ausgewi hit sind, und der Fixierung des

er wahnt eng4e Asdolbar, tomwvedrhisitionCctdrdigto Lefaiin 83, @hérein tmrrhagiamk ®héraias Birbrdlatisityovaiesi e n
-Far bt onern afa" = 66,04 74.0.8) 180 ®) -26.0chnd D) = 4410 tociih Coer t r agungsnaterial, um auf
dem Qoertragungsmaterial ein nehrfarbiges Bild zu erzeugen, wobei ] eder der
- er wNant enSSEAtalowidprar cemepsitian, aedoiding te-ambef (el 4ste RAnvhereiii e epleur Nanex i8|a cyen
Ver bes®er unipnéfeontaining By, wpight| O 1eln J S partsied # ypnaniaiend per WQepts é'?? 'F%ﬂebfeélhéi‘d
(A) ( B) N vmg&Ber?tgly Wﬁgﬂat = -§8 o -28.0, b* = -30.0 to -50.0, and L* = 39

. 36. A colour toner composition according to claim 35, which contains by weight 0.1 to 9 wt. parts of the
cyan colorant per 100 parts of the binder resin.

-37. A cyan toner composition according to claim 35 or 36, wherein the cyan colorant is selected from C.I.
Pigment Blue 15, C.1. Pigment Blue 16, and copper phthalocyanine pigments having 2 to 3 carboxyben-
zamidomethyl groups.

so 38. A colour toner composition according to claim 35, 36 or 37, wherein the cyan toner has chromaticity
values of a* = -10.0 to -27.0, b* = -33.0 t0 -45.0, and L* = 44.0 {0 59.0.

39.- A cyan toner composition according to claim 38, wherein the cyan toner has chromaticity viaues of a*
. = -14.0 to -25.0, b* = -35.0 fo -44.0, and L" = 45.0 {0 57.0.
. 85 .
40.. A colour toner composition, according to any of claims 14 to 24, wherein the colour toner is a black
~ toner which contains two or more colorants, shows a reflectance of 40 % or highter in the near mfrared
wavelength region of 800 to 1000 nm and which has chromaticity values of a* = -3.5 to 6.5, b* = -6.0
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54. A colour developer according to claim 51, wherein the fluorine-containing resin and the styrene type
_ resin are mixed in a weight ratio of 70:30 to 30:70.
50
55. A colour developer according to any of claims 47 to 54, wherein the fluorine-containing resin is
polyvinylidene fluoride, polytetrafiuoroethylene or vinylidene fluoride-tetrafluoroethylene copolymer, and
the styrene-type resin is styrene-methyl methacrylate copolymer, styrene-2-sthylhexyl acrylate
. copolymer or styrene-2-ethylhexyl acrylate-methyl methacrylate copolymer.
55
- 86. A colour developer according fo claim 55, wherein the fluorine-containing resin is vinylidene fluoride-
tetrafiuoroethylene copolymer, and the styrene type resin is styrene-2-ethylhexyl acrylate-methyl -
methacrylate copolymer.
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8. Verfahren nach Anspruch 1 oder 2, bei dem die slektrostatischen latenten Bilder jewsils unter Anlegung
eines elekirischen Vorspannungsfeldes zwischen einem Bild-tragenden Teil und einem Entwicklungszy-
linder, der einen der erwhnten Entwickler trégt, mit einem Toner entwickelt werden.

50 4._ Verfahren nach Anspruch 3 bei dem das elektrische Vorspannungsfeld eine Wechselstrom-Komponen-
te enthéit.

5. Verfahren nach Anspruch 4, bei dem das elekirische Vorspannungsfeld eine Frequenz von 1000 bis
, 3000 Hz und eine Spitzezu-Spitze-Spannung von 1000 bis 2500 Volt hat.
. B8
' 6. .Verfahren nach einem der vorhergehenden Anspriiche, bei dem jeder erw#hnte Entwickler 5 bis 15
. Masse% des Toners, bezogen auf den Entwickler, und pro 100 Masseteile des Toners 0,01 bis 10
Massetsile des Mittels zur Verbesserung des FlieBverhaltens enthait.
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“Far bmal zahl -a/¢s, eh%rv.%hrfils 20.2 uhfonths luﬁre* r%rnbbre vrskcs?fﬁbg 96'-% voft4 50108 B 2105 =
45,0 bi's 57 Fra @5+ 108 Distd 10° FrdkshY, SREEcbIRARNIGoMCH FlON o a6° &Mﬁwn&b@sm* bi s
24, bei -der pikes0.etriRisey\me ememr&s‘zrvwvuerodmrwér Hat, der zwei oder nehr
Farbm ttel enthKlt, in dem nahen Infrarot-Wllenl ~ngenberei ch von 900 bis
1000 nms e2sqrdRarbidedrintsehuog pgchadinspoch 43) dié eidar Aggldneratiosgrgd vomd.0 bis 10 % und eine

. Far bnaBzah| -svlWeinbare \Qighteavon 0,3 Bs 9.8lg/@n?thabyndbtiei ger der Farbtoner -efie Onitjere T4ildPengriige L *
= 26,0 bi s IGnehaittel) 4en 1117 biFBBthon batn?0s Bhedey wenigoh apihdie Zehd ihezpgen, Jpilcheranit

di e Masse bdréfiganon menigen ge 638 pmeenthdls uridl §Masep ¥ todertyepnigerzkeiichgn it SriiBen Yoy melr der
- Far bm ttel %t a|u[m enthdlt und eine scheinbare Viskositit bei 90 * C von 10* bis 10° Pa.s (10° bis 10° Poiss)

und eine scheinbare Viskositét bei 100 °C von 10° bis 2+10* Paes (10* bis 2+ 105 Poise) hat.

. " 26.. Farbtonermischung nach einem der Anspriiche 14 bis 24, bei der der Farbtoner ein gelber Toner ist,
der, auf die Masse bezogen, pro 100 Teile des Bindemittelharzes 0,1 bis 12,0 Teile sines gelben
* . Farbmitiels enthiiit und FarbmaBzahl-Werte von & = -6,5 bis -26,5, b* = 73,0 bis 930 und L* = 77,0

45 bis 97,0 hat.

26 Farbtonermischung nach Anspruch 25, die, auf die Masse bezogen, pro 100 Teile des Bindemittelhar-
" zes.0,5 bis 7,0 Teils des gelben Farbmittels enthélt.

s0 27. Farbtonermrschung nach Anspruch 25 oder 28, bei der das gelbe Farbmittel aus C.I. Pigment Yellow
17, C.I. Pigment Yellow 15, C.. Prgment Yellow 13, C.l. Pigment Yellow 14 und C.l. Pigment Yellow 12
ausgewdhit ist.

28. Farbtonermischung nach einem der Ansprliche 25 bis 27, bei der der gelbe Toner Fa_rbmaBzahl-Werte
65 ~von a* = -11,5 bis -21,5, b* = 78,0 bis 88,0 und L* = 82,0 bis 92,0 hat.

" 28, Farbtonermischung nach Anspruch 28, bei der der gelbe Toner FarbmaBzahl-Werte von a* = -12,5 bis
. -20,5, b* = 79,0 bis 87,0 und L* = 83,0 bis 91,0 hat.
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" 42. Farbtonerm schung nach Anspruch 40 oeder 41, bei “der die Farbmttel aus
“ei nem gel ben Pigment vom 48 Bi sazotyp, einem rot tlﬂmm m wmu“
Nbnoazot'yp und ei nem bl auen Pi ggprj22a¥si84pf er pht hal ehen.
43. *Far bt oner mi schung nach Anspruch 42, bei der das. gel bé Pi gment vom

- Bi sazotyp, das rote Pignment vom I\/bnoazotyp und das bl aue Pignent vom
Pht hal o3y &arblabeypisthandvbesh einem viat Arspdistent 4/iim 241 bei ldef ddyiFarb®er ein pupuBe) Teheh s

-1, 5 "gemn séshiders auiidie Mhdse tEedoem Procl 07 Feilerdes BindamiitplharzesD. biss HQTsile aipesqwepmas, b ei

~der das g&rbwittpls gntbéitung GabBaizahi-Werievan 2] = G0,0IREN0. Wet F3W bis7-33Qend U #63 | das
rote Pi gmbis60H6mh Monoazot yp C | .. Pi grrent Red 5 oder 7 |st und das bl aue
Pi gnént -vom Pht hal ocyani ntyp nent Blue 15 ist,

Far bt on®r fFAtoPRIAL °’H%R:PF°E|AH‘°EPFH°EIQ? dmﬂg r“'La 59 bpzpgen. ‘2{21000-@'“ ﬂ%srB"éf’éF““g'Bﬂwarze

Toner Far Bt LBHP0 Toledeapypypnen Fahmitgls gty 5 5« = -5 0 bis 3,0und WL =
--270b 5.0 h EPO
R e L o SR o

. C.l. Pigment

gel be Toner machung nach el nem sprUche ent h , einer
Pur pur - 2 Rieh B3P YA 3d %Q%Pbé%ﬂ’dmga et FatinfaBskhildrte von
~Anspr Uche 'i*g.B g&%ls tjgﬁ§bw®éﬂﬁfnd B 2ugpeRs80naf pakkung, die eine

bl augr Une Tonerm - schung ‘nach ei nem der AnsprUche 35 bis 39 enthalt, und
ei negs. S warb®nehAIREHuRP AdeH M@spnith 33,8deNder Ger purpufite TeRYT FerbrhaB28HI-WoRE ahNg) =nea;th
ei nem der pAnapyy chasdBiskien whb Leatabis 544 Rat. Far bent wi ckler fUr die

Entwi ckl ung el ektrostatischer latenter Bilder mt (1) einer

Far bt on%& iFarbohamigchueg hac ieinermdeieAnspaicher1d dise241 Wei Idersder| Barbtorgr I )OlaeﬂrﬁmmToner
Ferrit- Tr ésfjedey, alérdigrMasse| begegent bral 108 ntbélendpin Bindemitielhagey 0obis 350 rfﬁ"nﬂg'
beschi cht dlaudrénen Fabmittals pathiievndyifagiaaehiiiert vampr UEA ble728.H,& = disr
Ferrit-Trivgd¥ efHebinfehare Teil chengr6Be von 20 bis 100 urm hat. 49.

Farbentw ckl er nach Ans ruch 48, bet dem der Ferrit- ;{ é’l i&l ere
Tei | chetfyFaBEnemyise ﬁ@ﬂ pAch Angpruph 35, dig, aup EH" a'\f'asseﬁﬁemqf’ar'ﬂ% éﬁeg' F%sr p.dgg\ﬁt fspruch
49, bet dé?ﬁ?:lb'?'s& fﬁ°}°"°r‘?°§ BFQ"@J’F’HE P8R Tei | chengr 6fe von 30 bis 65 um

deSr r IFt uor% ! ! %lazgﬁm al%n%-lm“ ng IIJ Iﬁ%v is'3 @drlﬁlﬁ%e asCl'UnQrJ
2. Fl N % I'ZES VOIHSter typ besc chtet ist.
5 ar bentvvl C

1 Magsess, F%%ﬁ@ﬁﬂcrﬁ Qzﬁr)-\ngp"—?uch 35, 3¢ bdde b7, 1R E\é?rdeM)l&IéhMG‘9‘or€$€$arbmaszahl-Werte

Fl uor - ent kg &ende o visaz7ze 6 Hmiodmmﬁfms =V bl 5ol0tat. yp beschichtet ist. 3S.
“Far bent wi ckl er nach ei nem der AnsprUche 47 bis 50, be! dem das

Fl uor - esg. iBabjrondTonbimischung Gadiashspriaah 38y isaidBtdgr Whugylipe Tonee FarbmaBkén Weseeydnaa t nis
voR_90: 10 =h14,0D8:-ZD, geni-350iis d40dnd 3G S0 biseildwht wi ckl er nach Anspr uch 51,
bei eem das Fluor-enthal tende Harz und das Harz vom Styroltyp in einem
‘Mass ev etthiFarblenesmiseiyng 0acB @ingin sleansprichectdi bis: 2 bejj dagider Tarblopey sifeehyiresk Teer nach
ei nem der iskidepyatoser mah arhmittal enthgh, incrlom naben "Ff!a[?BWﬂ@’i'?Pﬂff"?eé‘?ﬂ‘é’q‘ﬁqozb's 1000

“Pol yvi nyl ino einep Baflexigpsarad vorpd) Brader hdher z8iakynd FpimatsahiVerte von & = -3,5 bis 6,5, b

Vi nyLi denf BEitterundia A 3888 P heh- copol yner i st und das Harz 35 vom

Styrél t rol - hac v a n i
Styrol %1p|'—_5 %%E*E%F‘ ¢h c} io g’qouo e'?‘gg{ 9?28?99, pro 100 Teile des Bindemittelhar: |

S.s _
2- Et hyl hexy‘°1 acry acryl at - Copol yner i st.

42, Farbtonermischung nach Anspruch 40 oder 41, bei der die Farbmittel aus einem gelben Pigment vom
45 Bisazotyp, einem roten Pigment vom Monoazotyp und einem blauen Pigment vom Kupferphthalocyan-

intyp bestehen.

43. Farbtonermischung nach Anspruch 42, bei der das gelbe Pigment vom Bisazotyp, das rote Pigment
" vom Monoazotyp und das blaue Pigment vom Phthalocyanintyp in Masseverhilinissen von 1: 1,5 b|s
50 2,5:0,5 bis 1,5 gemischt sind.

.44, Schwarze Tonermischung nach Anspruch 42 oder 43, bei der das gelbe Pigment vom Bisazotyp C.l.
Pigment Yellow 17 oder 13 ist, das rote Pigment vom Monoazotyp C.I. Pigment Red 5 oder 7 ist und
das blaue Pigment vom Phthalocyanintyp C.l. Pigment Blue 15 ist.

55 .

-45. Farbtonermischung nach einem der Anspriiche 40 bis 44, bei der der schwarze Toner FarbmaBzahl-

Worte von a" = -2,0 bis 5,5, b* = -5,0 bis 3,0 und L* = 27,0 bis 35,0 hat.
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56. Farbentwi ckl er nach Anspruch 55, bet’ dem das Fl uor -ent h

Vi nyl'i denfl uorid- Tetrafl uorethylen- Copol'ymer ist und da mﬁiﬂﬂ"mm”m
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cef{te matibre, procddd dans | equel chacun des ddvel oppateurs conprend (1)
une conposa. tFabenteiekldr aanbrAnsmudhetdy bet dami der datrit-Triigen giee) thititene Tdilchoagrbtel van B0 bis @5 t e
et | e toner upohsk.eur respectif (A, (B, (© ou (D qui contient, 37 EP O
275:636 Bi - |LIELE] LT 11] | 111 * C L
N S 2 ¥hudabentwitkar) naqw'"ﬁmrqqsmm@cneég iI$S0.et demrder errittraget mibP.0bjs & Hlagrelont
choi'si ent r &oagen aubpesy Tidges eingr Mieghungedps Flugr-entigliendas Harzes yndesles Haryes yam Syspup ¢
ferritique baselicketdstyn rrel ange d' une r65| ne contenant du fluor et d une

er co

resi ne du_t osi.ti-on un de
z?za r% g elb err |s1 z é‘
159 85 ﬁ@ﬁaa'é% M?\ Pn% e e o i ﬁ e

vol ure dugdli iEkid) s Ribb 'd‘éPA,E udfe. 4} %o aoeilékmo 'ﬁ# chQr{AnEEDrlrd?zSun‘J%aé”ﬂar{O
des part 1C i Styror a §vdn b@%&& ingm et ou noI ns
% en poi ds des par cu es ayant es t res supbrieurs & 20 2 Un une
Vi SCOSb& 65&%@6%&%r GachQENsSrudihes1 1653 déin EasXFlea-entﬁéﬁerﬁIe (HAR und d&s Marzl b HiPlomDI
-une Vi scosi lemerd Maadotdthizinia véh(roB0 8. 30:70(gehfi@ntasing. X 105 Pa.s (5 x 10 & 5 x 106
poi ses), un pic d' absorption de la chaleur, d aprfs |'analyse '
- cal.or I'nut 88. dredoraitkied aaht sirdin dor AdgprifitBe A7 Big 5€, bel Bem das Flsvr-bthditbrala tHaeRolyvioyli-
~superi eur adenfiforih @blyteaiiuadibyiepeoder iVinglidenfubrid- tptraflucrethylén-Gopol@@erui®y gnd das Harz -~ - - - -
_r el at.i wee e ntvoraBtyroligp Stymal-Methypmsthacrydpt-Gopelyaet. SHEe-EEthwhenylachpaiZ@palyreer oderi Ywolde
particul.es @&tfyiheylaglyiatidotoidmethagiyist-Gapolyer 83 a 44 um (du tam s n 250 au
tams n 350), et dans | e uel le toner jaune contient 0,1 & 12,0 parti es en
poi ds du '\isoIFBfP%ﬂ‘i“l" 'eé d‘\ﬂ‘?p"ﬂlo SBarhef edem ndﬁor’:df‘:?"ﬂ@"alte&d? EF’ﬁe"E‘é'f"@%{H?
liart et a gﬁ’/ % l V'E?‘ir difat $9j 198 o' HatRe V@I 5 Shyroltyy §W'%'3'Eﬂ‘é'"?‘§'a€fy'é’
93,0 ef’ 1 ‘@ a%yg-f:oaolyrﬁregstt oner magenta contlent 0,1 a t6 15,0
parties 1%811;‘09%1 col orant magenta pour 100 parties en polds de resine
servant de a des valeurs de chromaticit4 a* de 60,0 a 80,0, b* de
11202 - 826hckle e U500l sl cByrkind BRTUENBRASABHLCH, Simprfls 8 oo
partieg en Q&Is @antdu col orant cyan pour O parties en poids de la resine
servant de |i a@nforrdr ufle PRMIBVAARGY SiodkBstRialid Ao Csln? éh s’hppdﬂl_ed im3ged &~ dGappht colle
-30,0 & -50pknithe lniagél @lecifbsiticue Jdontd, ave® uh PRfiler MBVelopFelslit béhirerdtLin tonbr Roulsur de
deux -col or amd)spoet foneti@r prentidsl Image déveibgpda kirde suppait d'itlege; 3, 5 a + 6,5, b* de
-6,0 A 4,0 et Atranckérer Gfte PremidBGmBgeatsvaldppéesur cresndidrage sanstadne, nagenta, cyan
et noi 6 a une ¥ gdpbleciearitapes de charge et de développement pour superposer, & la premidre image
développée sur la matiére de iransfert, des deuxiéme, troisidme et quatriéme images développées qui
ont été développées respectivement avec un deuxi&éme, un troisitme et un quatridme développateur
Comprenant respectivement un toner couleur {B), (C) et (D), ces toners couleurs (A), (B), (C) et (D)
étant tous différents et étant choisis entre des toners jaune, magenta, cyan-et noir et
56 & fixer les premiére, deuxiéme, troisitme et quatridme images développées des toners couleurs
(A), (B), (C), (D) sur la matiére de transfert pour former une image polychrome sur cette matiére,
procédé dans lequel chacun des développateurs comprend (1) une composition de toner couleur
contenant un agent améliorant la fluidité et le toner couleur respecitif (A), (B), (C) ou (D) qui contient,
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revéndi catpameu pipérisurddiOc’s dappdp B9j0B (e ionayews d°ﬁ‘é?§é’§ | =ques

| at ent es- SIU'nt dével opp~es avec | es devel oppat eurs so succ~dant dans |'ordre

‘magenta, c jaune et noir. po iicener
“coul eur®" ci‘f subvagiclg &ﬂegiﬂ%nf #&s (’ %éh S’S"‘ﬂﬁ‘xﬁ?’ﬁ@g’b‘g?" fi?slrcrprrages
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e?Fa(SOUPG

‘mat i bre:de, tr.ansft, er an dans heTal 1$ilintal BlodiRERALe, lafdfted ' sbnmge “
du tonef 39 eﬁ?}g " ip'agﬁfr{ézdlﬁmﬁ%gﬁg adjELea icafiéh iiudeﬁ’;ﬁ\% Slbdtrib@en@s polarisation 38
12. Proce ¢ hoprarkt PHBESIbGR riaRdhordo d&VasHperhent peant len desakediappatours.

6l ectyostatique es | mages devel oppees du toner cyan est conduit avec

appl 1 Call Qoddfs SENRER rSveRdication28)SdaRs Teqablile Srainp Sileotrituel dss patasisafion comprend une.

“Sui vant es: comPosamb tie Brant dfber t pour |'image de toner magenta < courant de:
transfert pour |'image de toner cyan < courant de transfert pour |'image de
t OREL | BUNB0cEJE SuNaANk rekendicatiors#.edahs fequal 14 thampcfisctiguecde polarisatigh cpmp{gyidy une 3
Procagid ‘Stirqasnbe 4e11000 ¥ @e00dizrotjue tehsion prip@ied ide @r?§°93‘f°§§:ddent es dans | equel
le toner jaune, le toner magenta et le toner c an satl eé reI gtglrrons :
angul al BesPreagdé ayitapts!'uge ausicengue @P%@Vea‘ﬁ'ﬁﬁw’éfep EE °q‘%g ?g %ip Gyan et

| e toner J@um”Féﬂﬁéhte“rﬁPFd%ﬁgPEe’&é' '3 pase,d gf"ebﬁpﬁte‘ir yaReEee e oner
‘magent a 1dagentF'B¢"ﬁ‘i§Nt'aUﬁ'i"téﬂﬂ%’éooo@“g?)e" RAdsAULdreh o { oner magenta et e toner

j auneff or ment n ang % cEn 0 uard %o %ﬁgo sdh;:tlgruégjgfogpgg@r 1eC Qipb&itilde ce

Pr, )
conpr eneint(ilﬂ‘g5 ! Uit a{?&l)’mé ndggg"t' %mb‘ toner coul eur qui conprend
quant ..a | ufevHeP RSN ST PR servant e litant et un colorant, la
conposi ts' Olgrogé%é grﬂ@ﬁtr I'une quelconque des revendications précédentes, dans lequel le support occupe 154
T 48 40 % du volume de la région de développement.

Q Procédé suivant la revendication 8, dans lequel le toner est transféré de la surface du support et de la
' surface d'un manchon de développement portant le développateur 4 l'éiément portant I'image pour

développer sur cet élément I'image électrostatique latente.

10. Procédé suivant I'une quelconque des revendications précédentes, dans lequel les images éloctrostati-
ques latentes sont développées avec les développateurs se succédant dans l'ordre magenta, cyan,

jaune et noir, pour former des images développées du toner couleur.

‘66 11. Procédé suivant la revendication 10, dans lequel les images développées des toners sont trans'férées
par voie électrostatique sur la matigre de transfert dans I'ordre de I'image du toner magenta, de I'image
du toner cyan, de I'image du toner jaune et de I'image du toner noir.
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40 .

dans laquelle R désigne un groupe éthyléne ou propyléne ; x et y représentent respectivement un
" ‘nombre entier égal ou supérieur 3 1, & condition que la somme (x + y) ait une valeur de 2 & 10 en
moyenne.

- 17. Composition de toner couleur suivant la revendication 16, dans laquelle I'acide carboxylique est choisi
dans le groupe constitué de I'acide fumarique, de I'acide maléique, de I'anhydride malique, de I'acide
phtalique, de I'acide téréphtalique, de l'acide trimellitique, de I'acide pyromellitique et de leurs

. mélanges.
50 : _
- -18.. Composition de toner couleur suivant I'une quelconque des revendications 14 & 17, dans laquelle
I'agent améliorant la fiuidité est une résine de fluorure de vinylidéne en poudre fine, un polytétrafluoré-
thyléne en poudre fing, le stéarate de zinc, le stéarate de calium, le stéarate de plomb, I'oxyde de zinc
en poudrs, la silice en poudre fine ou un mélange de deux ou davantage de ces substances.
55
19. Composition de toner couleur suivant la revendication 18, dans laquelle I'agent améliorant la fluidité est
de la silice hydrophobe eén poudre fine.
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32. Composition de toner couleur suivant la revendication 30 ou 31, dans laquelle le colorant magenta est
choisi entre e Pigment Red 5, C.l,, le Pigment Red 3, C.l., le Pigment Red 2, C.I., le Pigment Red 6,
65 C.l. et le Pigment Red 7, C.I.

~ 838. Composition de toner couleur suivant la revendication 30, 31 ou 32, dans laquelle le toner magenta a -
les valeurs de chromaticité suivantes : a* = 65,0 & 75,0, b* = -17,0 & -27,0 ot L* = 40,0 4 55,0.
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47. Développateur couleur pour le développement d'images électrostatiques latentes, comprenant : (1) une
composition de foner couleur suivant I'une queiconque des revendications 14 a 44 et (2) un support
ferritique revétu d’'un mélange résine contenant du fluorfrésine du type styréne.

- )

48. Développateur de couleur suivant la revendication 47, dans lequel le support ferritique a un diamétre

moysen des particules de 20 4 100 um.
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