~N

~ EP'0 357 376 Bl Descri ptlon BACKGROUND OF THE | NVENTI ON 5 Field of the

I nvention This invention relates to coloring fine particles and toners for
devel opi ng el ectrostatic images uskn rfb3 §§T°cP1part icles. More specifically, it
relates to col ori ng fine particles wherein a coloring agent is unifornmy

di sper sed Desedptipmout and the particle surface is nodified, so rendering the
particles suitable for use as toners, paints, 10 inks, resinous coloring
mat er i al s BARHCRAUND DR EHE IYENTANr eby the use of said coloring fine particles
as toners in |aser printers, liquid crystal printers and other printing
devi ced t SRR ERYpesA | ect rostatic i mage perm ts a clear i mage to be

OKQI ned. Descr.i ptjon o r or Art 1 n ctron c h ra

| at®ent el ect ']'st:'%lenm qﬁ'

phot ocondtfg:ft'f"mt gﬁf%e pa%e WF oric i e e ﬁ:

devel oped W .ggsartfe. aan%@ *:Z ﬁ ae&,loﬁ E JsaEh’: Raont
ti

and t he
its a ol

el ectrostg,tné%g me re genera‘Tﬂ?y manu acture By addi ng CST'SFf’ﬁ"g’

her add|t|

agents an ves (charge control agents, offset inhibitors and
| ubri cant esdipsionlof thepier Aer mo- plastic resin, nelting the mxture to

di sperge these agents in the resin, mcrogrinding the solid obtained, and
cl assi fyi ng hhRctrdaphdtoghgphy) andtént blectricalamage i forn ba i Phatadbiitivé§lippdrivompriding iaCl es
Wi th the d¢actodordlictingratetisl such asaaidhiam, lead adedr dadinibm stifidsodeeslopes Bjsioader developer,
di sadvant agesfered topapex behotherishppbit@andtenub@dt ure of toner by this grinding
net hod. Fi r sinkhe pridr brb thednbes dsed focdeyelepinglelpctroatatid images werb ganerellymandfasturestby adding
pr gcesses cplpting agéntacandatherfadditives (charde corirsl g28nts, offsat inhibitersaadilubrigants etcy) to thermo-
toget her vilastie res], Belting fhegistredo disnarse theesr agamielin thieyesin, m} rminsu o s¢lid obfajngdgand
obt ai ned, cipiifvieg the W‘Sﬂ%@“‘?‘?@g? oRingelpring fineparticlgs willxtha desiped perticied) amgtere
particles vm T’l‘?”c“l’?@ flenaverctevers| FFF‘!YF'E’%? a39eqigiad W"A“E?dPF:‘?PfG‘”éV’e obtpneE by this gripding ¢

"'° 'afgfﬂ'é“ coRsef ipcluding m remrfg
iR wgg% i e gg e
process wa S%H'"% 8’81"1" rt} P8 't{E‘F h! was%"

s ue?ﬁ?q volv this

part icle Cg% e SI e%lag "%I Sl‘lI g‘ tpﬂeo ut
there werg .m% edﬁﬁetg but feQU4H phoblemd M€
kneadi gg RE &H&ﬂbﬂg
agent and gy ﬁﬁng édd\bﬁxﬁrdd&m Qﬁ Mnly iﬁ‘th& Ran VAQS l’e@ult tﬁéoo?onﬁ htfand dhBige ERLQT | NY
agent and Jgéid Wéfe oy st ibu&qmﬁ&oﬂu? 6 RGNSl dhaid Shikdivididl BaHidId wab ifrbr@f Sind thTehe
fricti onaldegrbeérgasontionione Vsl imd28 Wb Aok Moksver, Mk 16 & R lienci¥d Svakd ¥ner pgticRR Of
resol ut i osmarerdshis s £ad¢bdsari Gonditiehdeachieve highéiqualifylimayes, 86 suct gidbieths are lidblelteNasidn C Y
to wakes t anfatureDTtietd iC4 It t6 1B bbilRy 6 Prebdit Grindifg rRachifeGoduye BAliit ismal daficles; bitev e
hi gher qualevdnyif smab perticles san imLoblaingd, the lcaloring agentslandithage tantralayantsardpoorly distfiutedr €.
There i s @olhersiig considerdble sedbtefingtofitheéleqtrostatisiebarger i Ndi ng machi nes to produce
toners with Inouded to praolve thése yariohs protlemsrassociatedradtt togers produtesicdby geinding enethibdsadtherd
gmﬁ col or imethodapé meryfagtvingienersgevedoen rreposed g mhtaserawl%ﬂ?@mrppl ymetization andisuspansion

ere s rowaigetionMetentdublicationg Neg SHO 361110281, BUQ #H1968)- 1@71%%]@4711%7%156@% to
resol ve t we%%“%ﬂ?%%“ﬁ%mté' gethed. selering WF'PW'%%HHS mmerw ij’FF‘Yﬂ&l n

net hods, d&fafdfedie @P"’m%‘q‘?"ééf“lﬁ"‘ '°Pt6’H8’r

emul si fi caﬁ?"ﬂ 'N"%EP asff)%qg(%) %;g‘ 5’% @Fggp

P bl in te J| rove
4$( 1|9(7: i nes oygr)asl %%ig: ad are sphel i a?r%t eexc Il%nrtfltﬁ ity
materials's %§e ﬁdWe

n%ﬁ‘fﬁé mﬁaﬂﬂcﬁxh‘%ne?{ t'BrQ F?stl as the
POl YT | Z 3o RORUEcos BFs ARbUrshg d &ﬂdn@gurﬂ&arﬁy&g@ﬂ% ik O S
carried oy teﬁ;%nﬁ&re& Svelt B WARRIAY £f réindifPdhthe SuPtadedr thb RiderChé aaetmmrsvp}o%sﬁ.asl of i One
step. FNi SonF 0/ bedMafBctsdty He@AVirdhthéht. SBERRAN BSME oné? Barbada\6Baibd by 3blyerizstidh B
met hods, Jpibrokial 4h@ hiMelaVeiyRBodlN SLFRESS tohdy whidl &ih¥iBsio HlaphSieRNdRive sipp&it 6 diFffeult e
need to i gicey endteanitdiCinbifective] eness of the product Moreover, as the
particl es f ovaias nethedsiaieseeh gdposed 16 @asolittiese prodleins, ddi bxaniplsiag iursglosam Jhjanése
fri cti onalPatehtalralyicOpes Nori $HO 181(1986)-255354, SHO 53(1978)-17736, SHO 63(1988)-17460, and SHO
55  61(1986)-167956, but either they were not completely effective or they led to increased cost. JP-A-60-21055
discloses the features of the preamble of Claim 1.
An object of the present invention is, therefore, to provide a riew type of coloring fine particles, a method
for manufacturing them, and a toner for developing elecirostatic images using these particies.



There are, however, sone problens even with the manufacture of toners by
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55  used as a toner, an image of satisfactory quality cannot be obtained.
The following substances may be used as typical polymerizable monomers in the suspension polymeri-
zation. They may either be used alone, or two or more of them may be used in combination: styrene type mono-
mers such as styrene, o-methylstyrene, m-methylstyrens, p-methyistyrene, a-methylstyrene, p-methoxystyr-
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sarf.ace of the particles, and variation of the properties based on the
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agent to the polynerizable nononmer in the proportion of 0.001 to 30 parts
by weight, and nore preferably in the rOf)ortion of 0.002 to 5 parts by
wej ght. The foll ow ng substances an%‘*g exanpl es of cross-1inking
agents: 15 (A) Conpounds with at |east 2 unsaturated groups in the
nol ecul e which are capabl e of poI merization, (B) Conpounds with at least 1
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Japanese Pat ent Lai d- Open NQS. SHO 59(1984)- 221, 384, sHO 59( 1984) 221, 305,
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[€rr] [*rr] 40 where x is 99, and n is the integer 4 or 5. If type (O
conpounds e X /& 8% aaen s the dnteger 4.0ri5,Jf tyeR{(S)eampoyndeyarg used as cross-linking agents- however,

monomers with groups that can react with the functional groups in the type (C) compounds (C-i) must be in-
cluded in the polymerizable monomer component. Typical examples of said monomers (C-i) are type (B) com-
pounds.

45 Examples of type (D) compounds are ZnO, Zn{OH),, Al,03, AI(OH);, MgO, Mg(OH),, sodium methoxide
and sodium ethoxide. If type (D) compounds are used for cross-linking, however, type (B) compounds must
be included in the polymerizable monomer component.

Examples of type (E) compounds are chlorosulfonated polyolefins represented by the formula:
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nonomers with groups that can react with the functional groups In the type
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polymerizations may be used here. Examples are peroxide initiators such as benzoyl peroxide, lauroy! perox-

50 ide, octanoyl peroxide, orthochlorobenzoyl peroxide, orthomethoxybenzoyl peroxide, methyl ethyl ketone per-

oxide, di-isopropyl peroxydicarbonate, cumene hydroperoxide, cyciohexanone peroxide, f-butyl hydroperox-

ide, and diisopropylbenzene hydroperoxide, or 2,2’-azobis-iscbutylonitrile, 2,2-azobis-(2,4-dimethylvaleroni-

trile), 2,2"-azobis-2,3'-dimethylbutylonitrile, 2,2'-azobis-(2-methylbutylonitrile), 2,2’-azobis-2,3,3-trimethylbu-

tylonitrile, 2,2’-azobis-2-isopropylbutylonitrile, 1,1'-azobis-(cyclohexane-1-carbonitrile), 2 2’-azobis-(4-me-

55  thoxy-2,4-dimethylvaleronitrile), 2-(carbamoylazo) isobutylonitrile, 4,4'-azobis-4-cyanovaleric acid, and dime-

thyl-2,2'-azobis isobutyiate. It is preferable that these initiators are added in a proportion of 0.01 to 20 % by
weight, and more preferably 0.1 to 10 % by weight, with respect to the quantity of polymerizable monomer.

When the polymerizable monomer components are made to undergo suspension polymerization to give
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gr een | akenuipped witaa afirrey; driett bas sypphyctabingl b esflex congenssr aikba thizrmometerdA mixtunegf a@oly-2 Ofr
nore nmay thesizahegubnpmercontiningcd7iSmarts dfstyrepe and fopagte ofgiyaidyl olethagpate whicly iad been

parti cl esprepired bdferehand; end Snadewf bergoyhpepaxide Hissolvedin the onomer, Was ifitiodiicdd ipfo the flask
\el;ect r oniand Hiep stisted ayttigh speadiso asstoabtain 8 yhifeem suspension: Ghaipistare wap hestaddx B3€ wyile
Fucci fat eb"’“ﬁ!ﬂlk'&"!"’%%@f‘@"@ﬁ“"‘iiw i’ﬁ%ﬁ%@"@f"“ﬁ'&&ﬂm’ﬂ!}"e Aftepeagying eufthe pelymeshuni ¢
acid, N Neat 'E’P‘F“&ﬂ‘h Fegf?i’?ﬁ’ea a9l é’ﬁ'&)ﬁé"t""l PROXYAr9vEs wasdhuseptained. o pl exes
of salicyli O’EE Bf °EY?€P° gro °6‘ff@ft°9 per "‘UP“’FPBI‘"@ used
in conbl \i b s' %{m

poi nt im r gfjﬁ” gﬁ By 'Wpfc‘ﬂu w??é nl ng
pol nt %1 ¢ . n isdoivba: gﬁg

saponi f i Ciﬁﬁ'o'd fb&ﬂ'ﬁl 1asi]lb bl§ o?nep % va hu%seoa”d

hi gh al cqjagk & sty?ﬁ?u@% phrEYof R-blt %Er aH@@ péitsd &?vmypl;en né)'w
i N conj UnerbiiaAfl togdtherwih 88 Sartd 8 saia chrbon bhaR grieisdlyimefds Ioaaﬁ.g egbn Jsm si bu-
addi-ngo t hsfirile GRS TS 6 22NEHoBE (AL yalbroRIePRdsthen irer8ducad) Qnd\fﬁ’errb&liiﬁg fiRiurROdS
can be USstifled dEB0RU Rkrety aTTKEH(Mombier (@ekadhiuki Rika KeyyaR.KA fHS MlnSo BEYS bistélh ¥\fBr ae
pol ynmer i zeahdion. The mixture was heated to 80°C while blowing in nitrogen, and stirring was continued at this temper-
ature for 5 hours. After carrying out the suspension polymerization reaction, the mixture was them cooled, and
the suspension of spheroidal coloring fine particles (1) was obtained. The suspension (1) was examined in a
§5  Coulter Counter (aperture 100 um), and found to have an average particle diameter of 7.01 pm and variation
coefficient of the average particle size of 18.5 %.




nmonomer | conponent is polynerized, addition to the suspension of spheroidal
coloring fine particles obtained after polymerization, addition to the wet
spheroidal coloring fine particl e§P83P%47A84 by filtering and washing 35
after polynerization, or dry blending with the spheroidal coloring fine
particl e ppeeis20bt ai ned after drying. Fromthese nethods, a suitable
net hod can be chosen and in sone cases several nethods may be sued con-
currently. [B87 partsefsieiopizadwatercontaining3 perts ofgissrived pohwliny ploohgHPYAROS, Kuraray K<) wes es
shoul d pr @freduaqsﬂ%l #sipiar Hask inthat yeed infynthesiy hAmemmemWnﬁmrfwﬂiha '
_.pref er bl gontpining § PWSB’fﬁVFP"% 20 payis %WB&Q‘EY'%P’M% Rartf dlyi hanzene, vdioh hedheen han
0,001 40 P b°f°t gndglenther wip Sperte plbriliant >ﬁ6° é%?se“‘?'
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proper Ngg!gd tegl?e % %"Y' "Ei I.." grédt er

r"s. n po rea ron, mrx
" 10 155 Vs o ret ngsr p&hﬁari@"f @as . and
miy ea F‘aﬁe ﬁré'%ﬁs %‘?fi it 'dBUma or
devel opi ng, &S&p of5 g.ﬁ%nd tion coeffr Q%r %.! C es to
be added may be varr hin w de T mts ependr ng on therr type ‘and
di amet gr . sirknebids quantrty is too small, however, the effect of the addition

may be difficult to obtain, conversely if the quantrty is too large, there
may be adverrEEpr&feﬁﬁ'SWﬁstﬁéisaﬁleﬂﬁﬁ Syntiebie 1, lekdaptitiat In placdvhs(pRrtabTdarBéh\blaciogarevlya |

st abi | i t ymeduspaitéiefy pewdered maghetiamaterialpMapico BL-200 ([Titah IKegyo Kik) avefprusddastdad, and thet

t hei r pr opspénsiomofisphethidallcotoinglfi® partiaids3)imas vistaingd! The ampension ¢8) pashbanrdidhave@n 1 t 0
R0, par#@s iieragepaylicle diametenof/9695 pwand vadatibQ Coeffizientsf by avaeige bertidsfsizs pt1idrick dall
coloring 50 fine particles. In applying this invention, said organic
particl esSydipsi€ used in conjunction with said inorganic particles. The

heat treatnment is an extrenely irrportant and necessary process to nodify
the sur f ace The Prpgedure Fe saﬂP&&l" Sygihesisi1 ﬁh?tr“b?'%‘g"fq Rartp Pfé’dm 3igohol 1 part
nper?t u?é"P'E°"f°é ’E°K%§P't )r‘”aF Hied Ilns &'1 Y"‘Efr?t"a‘ﬁ'é‘ "H‘bt

rin Ine

occur at %M yB

clear nodffin%d 8%@%33 g'p';s a%ﬂ;" 9 avaﬂ" SR rﬁertewggag ihe
terrperature exc"é"e S i Scee #*0 far and this not onl y
renderg theysybse- quent crushing process difficult, but also causes the

coloring particles obtained to have a very large particle si ze

di stributi ofgarbhd biack giaft Bhifihet WhSobtahdl by 4 GmitaP MEREAAS Synfhedis 1 %&é&'ﬂa&é’tﬁd&&&% 50
t 0 150 er ydtércontiiingSiaRs o dBdtived SRl biHhcibAt (R teAa N deChrsiictlot ot RegFS Sfakd K § hi S
heating pw&aRRAucePrio alsiiiafflasi tothatiBadin Synhesi€ R Alnib@irs 67d pifaisbie Hbnéier obtipo-

ef f ectss8 nentdohtaifingdo parts/dbstirénd, 15 pafis 6f R-Buty1QcHylate aiB paitdof pdiybutadisiR(NISSO-PBI30d0N a
uni f or m pproduciodf BippdnsSotia KUK which hdd bebrEprépated @eforeéhkind, d6gdéthbi with 5D (p&resads Sarbdnibecief or e
and part i grafie polymor, 2ipaitsaf @zablsiehiutylohitrilecand 1 \ait 6f8,2'-pzobis ¢2,4-dimethyivalerctittrite) a@s thed ONer
f or devel injwedacpd@hda simitar opdration o synteegis 3, was tariies! optrte bistaimsrlspenbibva(S) 6fdfmi spherakiab S
\nat conpl eslaghg/find@articie) The suspenaient (S-df ephiersidelchladngdine partiden (§) waeexambediis 2 Cotlat  t he
parti cPe Guntetapdrues 1P@umitefind that aniaverageperticleidiamdtes isc3@ iumiandvatidtion edefficientof thaini ¢
and or ganf¥erepapatideszesi3d% 5 profound effect in achieving this fusion
state, because if these particles are added, the particle boundaries are
not so ea¥y" F"?s'ﬂ%st royed even i f the heating terrperat ure and tinme are

S o A . ,s;r*;% il %@f.ﬁh “@;,dm

g/[err]. %rraet rva ﬁ@ s f a%wegmse%t %{o
col oring méz Srticid THe £ a S80Er ddu ﬁnd‘i‘ﬁ%
It can al gobig gé:;ﬁl:tfélb@ m&h'ltls&' arBQ£ &éfﬁée?n‘t‘&f?he ef&F'@ £5%E Or 1Nn-

10 crsgpased pressure. Further, suitab e organi c solvents may be used freely
during thexahga treatnment in order to pronote the fusion. Crushing of the
product may be carried out by neans of any crusher used industrially to
pro d uce powdesoparts of the suspension (1) of spheroidal coloring fine particles obtained by Synthesis 1 were filtered,

washed, then dried and heat-treated by a hot air dryer at 90°C for 5 hours so as to obtain 150 parts of a fused

§5  block like material with the particle boundaries remaining that had a bulk density 0.30 g/lcm?, Fig. 1 is an elec-

tron micrograph of the fractured surface obtained by breaking this block (magnification x 5,000). After breaking

up the block, it was crushed by a Labo Jet Ultrasonic Jet Pulverizer (Nippon Pneumatic Mfg. Co., Ltd.) to obtain

the coloring fine articles having fine unevenness on the surface. (1).
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arid particles. The average particle size and particle size distribution of
the coloring fine particles so obtained may be 15 freely controlled. The
average particle dianeter shoul d FBRE¥ATSBLr ef erably be 1 to 100 [err],
nore preferably 3 to 50 [err], and nost preferably 3.5 to 20 [err]. The
vari ati on cogiehtheseqatticied (1} were examinajiea Paultbri Goliterdapeeture MO0t M), tihi eyeraderpaiticle dion
shoul d al swetgrwa$ foursilid ye A8 ndr, and tig(raridtionmefficient ofipartitiedierdter was 1851 %.JaBg 1 shows
vari at i onthe eestifsiobusing thepayartigles (1hwithout oodificatjen asaitener (S)jeraieveinding glectiostatigiimages he
st andar d ey elagtiogiaticpjoteqenier{Txpe 4698, Rieoh Kikeh e di ameter and multi- plying by

100 29 The toner for developing electrostatic imges of this
went i onEY28P8Rt ai ned by u5| ng said coloring particl es but the average
di aneter is fer& err r’rP efea errrl
or der to pbt E%‘%g 5 &‘ Yg;‘%da o@ﬂé‘%%&‘ s%;em fil-
partl en %a % t?e@t@mxe u | iﬂ SUl urewas ﬂ§ al | y
Sg?ie ?c' es' i %i'artm EstBﬁ;aiﬁ] wab% ‘Hﬁl@s‘ﬁ g b

I | | h d
desired. éy'@ihesi & 1h Exahigle F  dblain e bd dofos i heeséﬁ" qmﬁgﬂ FSRide L O
add char Q&tﬁeﬁﬂmenﬂegfﬁa PfiSlreiiR¥ ofUsing iRbm M\’x\ﬂndiﬁl lon J&P? pﬁ‘uﬁklﬁéiro— The
Chargetsre&&ic%%sﬂ&ﬂele&ﬁ&tamoﬁer(‘fvpéﬁdso R§,)uded in € m)nomer before

t he nono- ner containing a dispersion of coloring agent is polynerized, or
t he col or Exaghpleisane particles of the invention can subsequently be treated
with the charge regulator. so that the |atter adheres to their surface. W
shal | now dédgsdrmiaibeof the suspensios (1) of spheroldal euloning tiet particledoptamedin Syrdliesis i werk Gikdraabvi NQ
odi 2re nwashedyarid then deddatG06C @der réviycadmepesust to give 15D partstofephereidatcatrping finelpartidési ve
and t he i Fhesnspherpidal colering fing perticlesiwere hedhireatedrat $1G5Gfar/1 hatt $o astaphtain 4 fysed block
speci f i edlikematerigl wifhe nagisis beyndagies rgmeiningthet hagadiik densityf 0.28 g/omp.Jbis Bagkwas espish-
dei oni zed¢Hydhesgne ae ‘0‘-"&'“25%11’ fogbigin theGplgring ﬁ?ﬁ pagiicles,(3b [Tabjer{l sheys tbe Rspperiiss
i nt r oduce®f Hene eagicles € apbine fopHa ofpeing then withoptrodificating.paa tene Chfgisisraloring BIPFE;  a
refl uﬁco?ﬂ@r’fﬁ@f’s'éﬁﬂe'é"t piaticieBotepeier (Tyre #1604RigoR KKG: 2 pol y- nerizabl e nonomer
cont ai nin |§ parts of styrene and 2.5 parts of glycidyl nethacrylate
whi ch had~B&8R prepared beforehand, and 8 parts of benzoyl peroxide

di ssol ved iRy Ef e ens%\@(%oté};}.&%&'&?oﬁn'f% arl ﬁ;‘mﬁ% &H&Ehfg%%ﬁ d at
hi gh spee
80C whi | ef ﬁe gﬁ%ntrkh Jk&’ﬂ oﬁ?( E%rd’fh &ﬂ&atur{%éb%‘ h@&

at this tﬁmﬁ‘é &EtUnrdFsp ﬁrpanﬁéésrc%ﬁbélﬂn Hémi ﬁhc% &ifdnad tHe%ﬁMr@&he&%rﬁcﬂEhe-
wat er Wasedsg Keat-&elatecdl 80°8 uRddr ¥ FlRlcedbie uFeQﬁEﬂhMﬂgﬁp@Pfdﬂrs%%%bm%é

obt ai ned. fuddd bRK Kike nfaferisl Wi (i@ barfidhds amaﬂzsrernembtﬁé&aeawud%wasz\mmkwded
t oget her B waeaashédby thelsbmd hethdirab m Emboditiént €0 bbtainthe irdgliarRishaped Eicking fins phr S hi
Kasei KogwoesdX) and 1 part of a charge control agent (A zen Spilon Bl ack
TRH, Hodoga Jablddashea thédmopertiekofithepe particlas (43 aond the msuite of using them ivitbuamadd]ficatiab asl 00
rpm The gploost (4} for deyelopingmtecdstaticip@besdh aweibcirostatitprdtotapieo{MPH000, Samaiitn bl ack
\gr-aft polymer to be used as coloring agent 897 parts of deionized water
cont aiffi né‘a@P'pérts of dissol ved pol yvinyl al cohol (PVA 205 Kurar ay K. K.)
was |ntroduced |nto a S|mlar flask to the above. A mixture of

pol yneri z s Bﬂ'@'e'h SRS'HﬁPﬁPﬂ?ﬂﬂgf'magilﬁ@mwﬁd@? o 5"%%@% s of
i

n- but yl ar ed
bel fq ehma riaw: arfi d es ui de|r g‘f s%

co orlng r%;n% &f ﬁ}é:éq ‘E}q]% ng fin argz]ef 1Pbe esof
2,2 aZObthéseg lces ut l ti
resultl ng éfé u hu ‘f<a
Kogyo K K or 5 mn so as to o ta n a un| ormsus- penS|on The mxture
was heat eghainple §0C While blowing in nitrogen, and stirring was continued at
this tenmper- ature for 5 hours. After carrying out the suspension

pol ymer i zat he48 paresEthb Sudpenbibie(6)6f ¥phbroidal CEISHng HIRPaBOSY cBRinedin Syrkrasis SwarpMizFddon Of
spher oi dakashea, and kHag dried BESOPCUNUéreddaced proysuac g Isa paite ot spHedidabebfoRify Tk pattides) Was
exam ned Thesesspheoidal &Sineihg fihe péctideswere hatirestéd kt 80°C 6D 1 haiiF $0|a)s to cbtaih affaued Blodk@ikdrav e
an avé¥ aguatgrialwith tHegariicle bandariesybmainifylth4t bad g bulkidensitynef 025 g/om?. Tioetidck wassmished t he
aver age plithe) same methodasdrf Exa@pls 1 4 obtain the coloring fine particies (8). Table 1 shows the properties of

these particles (6), and the results of using them without modification as a toner (6) for developing electrostatic
images in an electrostatic photocopier (Type 4060, Ricoh K.K.).
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EP 0 357 376 Bl Synthesis 2 897 parts of deionized water containing 3 parts
of dissol ved pol yvi nyl al cohol (PVA205, Kuraray KK.) was introduced Into a
simlar flask to that used in SynFﬁ@§7fs37i.B1A m xture of a polynerizable
nononer comnponent 5 containing 80 parts of styrene, 20 parts of n-butyl
acryl ate @entrold. 3 part of divinyl benzene, which had been prepared

bef orehand, together with 5 parts of brilliant carm ne 6B (Nonma Kagaku K. K)
as coloring1 s of the puspensionft) ofisrhbroidal selering finepaiticles abtainedin SBithesis 1 werefiltered,

2, 2- azobi Washed, andqriedat $C yndets reduced Aresggre 648 minhg for 24-howrs tnpblain,150nags efife com-
resul t§ ngParpapicalpina dine pertictes ). 3000 %‘E)ardp by a T.K. Hononixer (Tokushuki
Kakogyo Kk, Ta"l'ﬁi'r*’"@”*rﬁﬁﬂﬁ"é@"}?“&%“’? : a“z&?’ﬂd%f (rand e Rty g theyp withpptmod-

m xt ur e “ﬂfb%%?’“?ﬁ's%b‘["@f fer SkprpipRIng egigsttic imdostiin 2 ostalic, photocorier (TNRP was
10 -conti fi%de hi s tenperature for 5 hours. After carrying out the
suspengi og, polymeri zation reaction, the mx- ture was then cooled to room
tenperature, and the suspension of spheroidal coloring fine particles (2)

was obt ai negsg dhifs %@%&a&?ﬂ ﬁébﬂ’-‘%‘éo@é&% Réxdi 118, T8 75Uk bdarbbodk fia-100R
(aper t ur emiddbisti Ridel K.K.) #H32.5'pai4'6 alcha RiroPhpeRt{Rzeh&pidhidck FRID wkerH gt hibed

5. 55 [ er r4 HéHasheMmikdr3lididntknéddd 4t1160°6 fdr 3@ inib) @ pRY¥SFAGBadBREdd cObIGH 1B 'iiz'@a Rinp &P- 8

% 15 15 Sytehdierhis fump of BRer WaBrEKeH P totiiowiidh Of G2 AiiI-23Fm patticle/side P & iishbr, rediticed S
that | n plire@owdet byodd uasdni cibhet @alvst, NipsonlPnetiatié MB Oy, Ltd)Rind thé povafef disssifliéd a
powder ed byeginedmatic classieion (MDS, Nigapni Rrdurbiatic R C4.,Tlitd. ot olifaht) 150 plirtd<of fhe\srfigaristh @6l-

i nst ead, ainglfitelperticiess(R)cTeable & showk the plopertiss dithese admpanisagpeticle (2) and therdeg4ts ¢fagingras
obt ai ned. tharheittoutspdificatioras @ 8dmpatdson fonar (R)ifot deveinping electrosidtic insages ingncelgoostaticihe-

i aet2er fofoplr (Type 4840y RicobrikcKyar i ati on coefficient of the average particle
size of 19.1 % Synthesis 4 The procedure was the sanme as in Synthesis 1,
except that in place of 3 parts of polyvinyl alcohol 1 part 25 of a
noni oni ¢ surfactant, Noni pol 200 (Sanyo Kasei K K. ) was used instead, and
the m xture was stirred at 6000 rpmby a T.K Honom xer. The suspension of
sphe,r(f'fdal coloring fine particles (4) was obtai ned and when ex- amined in
a Coulter Counter (aperture 100 pm), it was found to have an average
particle dianmeter of 5.82 [err] and variation coefficient of the average
particle size of 21.5 % 30 Synthesis 5 Carbon black graft polyner was
obtaingd by a simlar nmethod to Synthesis 1, and 897 parts of deionized
wat er containing 1 parts of -dissolved anionic surfactant (Hytenol N 08,
product of Dailchi Kogyo Seiyaku K K. ) was introduced into a simlar flask
to that used in Synthesis 1. A mixture of a polynerizable nononmer conpo- 35
nent contai ning 80 parts of styrene, 15 parts of n-butyl acrylate and 5
parts se®f pol ybutadi ene (NI SSO PB- 3000, product of- Ni ppon Soda K. K) which
had been prepared beforehand, together with 50 parts of carbon black graft
pol ymer, 2 parts of azobisisobutylonitrile and 1 part of 2,2'-azobis
(2,4-dinmethylvaleronitrile) was then introduced and a simlar operation to
synthesis 1 was carried out to obtain suspension (5) of the spheroidal
col ori*hg fine particle. The suspension (5) of spheroidal coloring fine
particles (5) was examned in a Coulter 40 Counter (aperture 100 [err]) to
find that an average particle dianeter is 6.30 [err] and variation
coefficient of the average particle size is 19.3 % Synthesis 6 45 The
procedure In Synthesis 5, except that in place of 5 parts of polybutadiene
5 parts of HYPALON 20 (product of E.|I. duPont de Nenmors & Co.) and in place
of 2 parts of azobisisobutylonitrile and 1 part of 2,2'- azobis
(2,4-dinethylvaleronitrile) 3 parts of benzoyl peroxide were used to obtain
suspension (6) of spheroidal coloring fine particles. The suspension (6)
was exam ned in a Coulter Counter (aperture 100 [err] to find that an
average particle diameter is 5.91 [err]and variation coefficient of the
average dianmeter is 21.5 %
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ti'cles (4). Table 1 shows the properties of these particles (4), and the
results of using them wi t hout nodification as a toner (4) for devel opi ng
el ectrostatic inmages in an el ect r F503p] ¥ Bﬂot ocopi er (NP-5000, Canon KK).
40 Exanpl e 5 1048 parts of the suspension (5) of spheroidal coloring fine
particles obtained in Synthesis 5 were filtered, washed, and then dried at
50[ err] C under reduced pressure to give 150 parts of spheroidal coloring
fine partigle A} joring fine particles were heat-treated
at 90[err] ghfgr” b@;@ﬁp@eﬂy ?gLB fal n a fused hlock |ike 4 mat eri al
with the particle Hﬂ&i AWSHET hi 1§ R FERPIRSBu Y dBndWYEET 0. 30
g(Lerr] TiEpynben IEAREE EYReshE&qubten Iﬁ-esamm hddeak- in Exanple 1 to
obtain the col ori adiateopacbértiRienb) . ITakie ekanlpes e Wopeeri es of

t hese parti hg§ S()Ta_ilgd%;g]ie Crogiwe{ SEE]_% tUﬁhchs t fi‘ﬁli_ﬂ W t hout nodification as

a tonej (5) evel I'n an el ectrostatic

phot OCOpI er (Type lopalofhRIKEY | IBO"“E)F&HW%“B ipag Rvsobf the
suspensi on poéiienf cBapI'E mmlerchodehgTB+m,pab'shd:bescmumaﬂed( Kr)Synt hesi s
6 were fil tu%&ﬁg, ama§mﬁ»e q&@nbheao&iéér&qlaaioéo{e;ricb g, t,eadw;%ﬂ pressure

to give 15Q part rpigal PIING artic es hese spher oi dal
8RS b TBSELRAEofd, FLUPdyn Foh

coloripg fi s were 'he trea [ferr]C for 1 hour so as to

obtain a fdé‘e& Bl OBQ@GPI Reabuptiomaterial with the particle boundaries
remai ni ng that hadita vad lexdetsed ybyofedpylbggtherfdesihile bt etk amstcr ushed by

the sane mgihod g3 aR @@mloatald@ Apyahp mggé:cﬂegvcbpg( dwasmr iecl es (6).

Table 1 sh e ese l'es (6), the results of

ysi ng #he %gsf’hogtlpnﬁg'l M:cgfq r?r ag ‘frgg{ré?( ?6 for devel oping electrostatic

i rrages in an el ect Feggiagic photwopiesarnimgpe MDGGheRl %hs&K)ce ofEp 0 357

?_76 Bl C?nt%mho&ebzg&Bthagfséﬁ&?getsmﬁ 5EY i;mifiay mhesmfyro{ij:lal %OLIO“ Sg :

ine particles o d&e& %5 sb;?. Ewei a? g tedPshefeadtyd dried a
uce n‘rﬁe—ig

50[err] C under a re ssure o ours tal n 150
parts 8f tHeBEER °5 th?)af"l‘%%en ?Rﬂadf‘f*ﬁgb?'lﬁ‘épydé’ﬁt |t€Fe§a(’i}m]’Ieabqeé’ 1 shows
the propertdhegtoNot hbse conparison particles (1), and the results of using

them w thout nod- tfé&ditagn pe«spar@ﬁmansm tev@dehatdd from €RYeimiyeny

I h
0L oF oS AU MRSy SagiRng L HGEb G BCE R TYpe 4000" Ticon

Kasei KK), 18.7 parts of carbon black (MA-1 OOR, M tsubishi Kasei K K.) and
2.5 parts of a charge control agent (Aizen Spilon Black TRH) were first
m xed by exdmpr¥chel m xer, fusion-kneaded at 150[err]C for 30 min by a
pressure kneader, and cooled to give a lunp of 15 toner. This |unp of
toner ssas br30k@ts ofuerdsid 260 (gilivating pafticle ProducBddbyNigpon Rl Kid.)avas added 10110503 partsher ,
reduced t suspensien {Jpafithercolbring fine particles eliained irCSynthisds 1, ardalibeed Jietoughiy. Dieamixtite eesat | C
M g. Co. , filtered, Washaindiied brel heatviteted byl actetair dryedati9)°ClorSrhouraad asdo atitas 1638 parts of /DS,
Ni ppon Pniaerdiack likefraateri@ovith thetpartiple beunddsiestemainifgthpichad ¢ bulk density of 04p afcin’s This col -
Qring fi nb!oqbaqa% Prekeegp-(anz themrerisghed by Uitrasonic JehRulverizepi®S2 (NippomPneumaticdify; Gapkid) son
part | esat@ °fa1ﬁ69’€‘ﬂe° teln eriaring fite paddiclepchayingfinfiunevennespiitie sidace G as a

conmparis on t 2rdrdee 3 o8 F'H ‘%{;1,? ee ters(gtogfzﬁpr%aqe ézgghm :ﬁ:y revse;rltggflt:gng them 'c
pho- 20 out m f|c io s a m9§ for deevelopmg elec? tatic Images in an electrostatic photocopier (Type
060 Ricoh K.K.).
45
Example 8

10033 parts of the suspension (4) of spheroidal coloring fine particles obtained in Synthesis 4 were filtered

and washed to obtain a paste of the particles. 13 parts of a colorless charge control agent (Bontron E-84, Orient

&  Kagaku Kogyo K.K.) and 20 parts of hyperfine calcium carbonate of average particle diameter 0.1 pm (inor-

ganic pigment C.1.77220) were then mixed uniformly with this paste. The resulting mixture was dried and si-

multaneously heat-treated at 135°C for 2 hours by a hot air dryer so as to obtain 1086 parts of a fused block

like material with the particle boundaries remaining that had a bulk density of 0.35 g/ecm3. This block was crush-

ed by the same machine as in Example 7 at a rate of 8 kg/hr to obtain the red colored fine particles (8). Table

&5  2shows the properties of these particles (8), and the results of using them without modification as a toner (8)
for developing electrostatic images in an electrostatic photocopier (Type 4060, Ricoh K.K.).
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40 45 50 55 12 EP O 357 376 Bl [err] [err] [err] EP 0 357 376 Bl

(N.B.1) Particle properties: 5 Particle dianeter: It was
examined in a Coulter .Counter ERA3P1378PAe Coulter El ectronics, Inc.).
Variation coefficient: It was examned in a Coulter Counter (TA-1l type

Coul t er EEssriple®ni cs, Inc.). 10 Frictional charge: It was

examned in a blowoff powder charge tester (Mdel TB-200, Toshi ba
Chemi cal  K.1BS0B partsiofitye suspension (1) of sphepsidat colbdmgfipeparticles obtained in Syhthesisviwengfitteredni t h
i ron car i washedBR-diqitt SOG wadeMeduced pressiute for § houtsgio piRIB10P partecafithe partidlesadliparts | t
was exani pléarop|R-83direphobis silicachierionAsresily wasedder terand mixed unifasgly with tbe eacticles Jhent i ¢
cQpyi ng i frAngmidyre way eicimated at TPCdor 1oy by §rhoigiv drye0E asfto ebiaimnmfysad bock
Foggi ng: llkepmateriglwith thepagicle heypdaries remainingfhat hadabulk densityof 0.38 glem3Thls Blagkoyam crishe

ground Sméﬁwmmc@ggg m%?éw ot e of TR S0ED i 0o P PGS O i
| d a ﬂ‘o thz erti '? %parféﬁes() d t P, hou if 2%
eVl U3 e B oA geragatl Feors %ﬁ‘gﬁggﬁ:g% Fine log, Fel Sy O

fromthe %@ﬁbt ained by copying the facsimle test chart No. 1. 30
Exanpl e 7 30 parts of Aerosil 200 (silica fine particle produced by

Ni ppon  Aer 0Sblssiarts of thd@sepeHaide @) drSpnbhidEiolBitg Fifle Hticib ShrGikb 'Hwagﬁic fdteral Gb-
col oripg {anB&in Bintnbdid B weretitbrad 448 WashBd t§yi044b%§th§fttk,paﬂ£l&.mp§|%&ﬂ£ rp hiirge ThE
M Xt ure Washtrbliabdn (B8Atron &8I Gribnt KK Kogld (k. KIRBAtalkiREBI9% 6F abiive Borldftbentiahd S paRs  at
90- [ er r ] Coff SEAHOS THRAKES PS0(sphdricd BilicAparibies of avbragh pértidle ddmeter b.95R, MigdbPSHoKibakG-
mat eri al  yaki Rodyb €o.[1d. Ywefd nixed Qhifoehily withdhel pastbfspHagbidalipaiticlessdntainifg th&kmélmeticimiay Of
0. 45. g/ cniefidlrahd thé mixsure dried and simultaneously heat-treated at 80°C under a reduced pressure of 40 mmHg
_'\\({ 20 for 5 hours so as to obtain 1496 parts of a fused block like material with the particle boundaries remaining that
N : had a bulk density of 0.52 g/cm?. This block was crushed by the same machine as in Example 7 at a rate of

35 kg/hr to obtain the coloring fine particles (10).

Table 2 shows the properties of these particles (10), and the results of using them without modification
as a toner (10) for developing electrostatic images in an electrostatic photocopier (NP-5000, Canon K.K.).

Control 3
10503 parts of suspension (1) of the coloring particles obtained in synthesis 1 were filtered, washed, dried
and heat-treated by a hot air dryer at 90°C for 5 hours so as to obtain 1503 parts of a fused block like material
30  with the particle boundaries remaining that had a bulk density of 0.30 g/em3. This block was broke up, and

then crushed by Ultrasonic Jet Pulverizer IDS2 (Nippon Pneumatic Mfg. Co., Ltd.) to obtain the comparison
coloring fine particles (3).

55
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bl ock was broken up, and then crushed by Utrasonic Jet Pulverizer |DS2

(Ni ppon Pneumatic Mg. Co., Ltd.)_40___at_a rate of 13 Kg/hr to obtain
coloring fine particles having fi PO &R hess on the surface (7). Wen the
particles (7) were examned in a Coulter Counter. (aperture 100 [err], they
were found to have an average dianeter of 8.95 [err] and a variation

coefficient of 17.8 %

Table 2 shows the results of using them w thout
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nodi fication as oner (J7) Tgr Jdevieropi ng g ecrrostati|c rmages 1 an
el ectrostati c phpt ocgpi er , Ricoh |KK). 45 Exgmple § 10033 parts
of the® suspensiop (4 of dpher gi dal [cgl gr i igne gartidl ds oBt aigdd in
ynthesis 4 were| fil gered 8nd wgshddS & ﬁb& i @ a gastg |og thg pagticles. 13
parts of a col orf essfcharige cdntrol| agent' (Hoft r osd E—§4,<Ori§nt 0 Kagaku
Kogyo K. K.) and RO pcé’rts e cal ci Um carbonat g of averagq particle
di ameter 0.1 [ er—tt+rof +her—feed
uniformy with this pastd. i ed and si -
mul t aneously heaf -tr @at ed - l:éot & r dyer so as
to obtain 1086 pprtsgof a h §t he=par 8ilcl e
boundari es remai pi ng§t hat eter ] . %Thi @ Jbl ockwas
crush-sed by the] san® na 7 at rat ¢ of 8“1kg/hr to
obtain the red c ' s (8). Teble 55 shows the
properties of thgse partifjcles (8), |nd the rlesults of using them w thout
nodi fication as p t omer (8) f devel oping el ectrestatifc i mages ir an
el ectrostati c phptocepi er é‘el;y SA06P g R €0 KI%. 2 3 EE 0 357 316 Bl
Exanple 9 10503 part € of sjuspenpio® §1) b4 sprggero't?,dlal':’a‘ colgori fine
particles obtainkd i & Synt-hesip 1 were filteré‘d, washed| hd &ried lat
50[err] C under rpgduced prijessurge for{5 hours fo obtain 1503 parts t he
particles. 30 pajts—5 AETpSTT—R972hyproptobrc—syca, n
Aerosil) wa$ addpd tg and mixed uniformy wifh the partjcles. The yesulting
m xt u® wasfd hen| heafe-t r gt ed at, 11p[err] C fpr: 1 Ipur py @ h@@ aiy| dryer so
as to obtaim a flised gl ockd i keomat 28 &) ot ! he'f‘goartg I# b&undgy§ es
remai ni ng tfat hpd asbul K dens| £y of D738 g/farr] % ThPs| & oclé wa¥ ferush- ed
by the same machjne &s inf Exanple 7}at a ratp of 5 kg/pr to obtaijh the
col Ori3Pg fine pafticles () . Thhle shows the propertibs of the
particles (9), apd the repy)tsja uping then w thgut rmbific:«;g;ion as 10 a
toner (9) for deyel oping [?ctr%ta ic imagep in % el eptrosgatic
phot ocopi er (Typg¢ 4060, &h K.%(.) Exanpl e mui:@ébarb;%(ﬁ t;i';e
suspension (3) o] spheroif& cpldripg fine par%' P Pt GE & ragneti c
materisal ob- 15 ftained ihssynftisi b+ ® Derp Pid tred pr Sdsiedto give a
paste of the par{icles. shar | § of @-\m@;r &sfe cRaryk contr & ent
(Bontron S-34, Ofient Kagpkg K%kﬁ(ﬁ gontai gFng 35 Po oty active
constituent, and}29 parts] & SE H’ jF.KI% P3p(sfgherical | silgca parficles of
\ayverage particlefdiameter| & 3[pr&], | I g)(zn Shokubai Ka-} gaks Kogyol Co.,
Ltd.)) #ere m xedjuniform} g} h & he sl & of tRer oiglal Fﬁitgiclgfs
contai ning the mhgnetic np-g tief il , | S t%l@ n@tﬁure“ﬁri ecy &hd =
si mul taneously hgat-treatpd & | gD[ ef rf & uhge ,§1§ed%ed @su@a of 40 mrHg
20 for 5 hours $0 as to pbi-tt-P—ddOp—parto—ot—t—itset—bl-ettte—nat eri al
W th tlFe particl ¢ boundarfes rgemaining g hat had @ bulk density of D.52
g/[err]. This bl ¢ck was cfushefl by {he Saie (eklEBre as in Exanple | at a
rate of 35 kg/hr{to obtaih the|colo iﬁl@g’lne i3 iZles (10). Table|2 shows
the properties of these pprticjes ([0‘),‘5. d {he gé&sults of using them
w t hout nodi fi catd Ltonel (] for JﬂmuLL.n.pj_n.g_eL.eu.msLa.t_i_a_;nngesin
an el egtrostatic photocopier (NP-5000, Canon K K.).



25" Control 3 10503 parts ofsuspension (1) of the coloring particles

obtained in synthesis 1 were filtered, washed, dried and heat-treated by a
hot air dryer at 90[err]Cfor5 hourE S¥7388YL optain 1503 parts of a fused
block like material 30 with the particle boundaries renmaining that had a
bul k ‘density of 0.30 g/[err]. This block was broke up, and then crushed by
U trasonic Jet Pulverizer 1DS2 (N ppon Pneumatic Mg. Co., Ltd.) to obtain
t he conpari s@hBcdDOrusignigi Kpulesrtiizéhegd radde: 35 40 45 50 55 EP 0357 376

$ﬁ [er :ﬁ]J ﬁ5 EP lo'l'ﬁé7ex3t7§x)lﬁk (PuBrebiGiH b'“l“é}.e (Wl ‘l‘,ﬁﬁéﬂ' ﬂg)beea@ltregt eSUSI g
e crfushin Rl verizZing

Ut rasom& f aﬁlﬁ ver| 2P Iﬂg%rf?\fmlzon %ngﬂ]d’}%é'erézﬁﬁ IB%% l?:r_qum) (N. B. 2)
Pa icle pro‘fftﬂf“f“iaése Mfg. Co., Ltd. Particle di amaters and variation
coef fi ci ent s(N.&.2)aBarstiamle pnoﬂ'ab-liesl Frictional charge: This was neasured

by a Bl ow O f POWde'i’aQ‘?éﬂa dYBh€ters and vax(frﬁsii&hb@o%@feﬁks% 'ag_Mbdel

TB- 200) usi ! mx# re the toner wiwth an iron carrier wa Teppun
K. K : DSP-1 céntratlon 5 % by weight) Fluidity: The fluidity
of the tonerFlvmlpaellgthal‘lsy eye. [err]The toner particles appeared
separate, and fl owe@dhs8oedd | neasdbed by a Blow-orgfﬁdn&;jer maeﬁe M&ﬁﬁt IBC|3€)S
appear gl ribhCnentACKIET: SRIRINTh. 2 bURR! ¥
| mage eval ua?roosns aré %%10%1 Ph &’3 Il:'x "S.}%r

with an 1ron carrler Dowa Tepp K K.: DSP-128)

(toner concentration 5 § by weight)

Fluidity:
. * The fluidity of the toner was judged by eye.
©OThe toner particles appeared separate, and flowed
smoothly.

_ OThe toner particles appeared to stick together
"somewhat, but flowed normally.
(N.B.3.) Image evaluations are as shown in Table 1.

25

Example 11

86 parts of a polyolefin fine particle emulsion of average particle diameter of 0.5 pm (active constituent

35%) (Chemipear] S-300 (Mitsui Sekiyu Kagaku Kogyo K.K.) was added to 10503 parts of suspension {1) of

385 the spheroidal coloring fine particles obtained in synthesis 1, and mixed throughly. The mixture was filtered,
washed, dried and heat-treated by a hot air dryer at 90°C for 5 hours so as to obtain 1533 parts of a fused
block like material with the particle boundaries remaining that had a bulk density of 0.45 g/cm3, This block was
broken up, and then crushed by Ultrasonic Jet Pulversizer IDS2 (Nippon Pneumatic Mfg. Co., Ltd.) at a rate

‘g\/ of 11 kg/hr to obtain coloring fine particles (11).

40 When the particles (11) were examined in a Coulter Counter (apérture 100 pm), they were found to have
an average diameter of 6.95 pm and a variation coefficient of 18.0 %. Table 3 shows the result of using them
without modification as a toner (11) for developing electrostatic images in an electrostatic photocopier (Type
4060, Ricoh K.K.).

45 Example 12

10033 parts of the suspension (4) of spheroidal coloring fine particles obtained in synthesis 4 were filtered
and washed to obtain a paste of the particles. 13 parts of a colorless charge control agent (Bontron P-51, Orient
Kagaku Kogyo K.K.) and 20 parts of melamine formaldehyde resin fine particles of average particle diameter

50 0.3 pm, Epostar-S (Nippon Shokubai Kagaku Kogyo Co., Ltd.) were then mixed uniformly with this paste. The
resulting mixture was dried and simultaneously heat-treated at 135°C for 2 hours by hot air dryer so as to obtain
1086 parts of a fused block like material with the particle boundaries remaining that had a bulk density 0.35
g/cm3, This block was crushed by the same machine as in Example 7 at a rate of 12 kg/hr to obtain red colored
particles (12). Table 3 shows the properties of these particles (12), and the results of using them without mod-

8  ification as a toner (12) for developing electrostatic images in an electrostatic photocopier (Type SF-7750,
Sharp KK.).

17



86 parts of a polyolefin fine particle enulsion of average particle

dianeter of 0.5 [err] (active constituent 35% (Chem pearl S-300 (M tsui

Ski yu Kagaku Kogyo K. K.) was added BRP3¥BSWPYarts of suspension (1) of 35

the spheroidal coloring fine particles obtained in synthesis 1, and mi xed

t hroughl y. Ekieplérisxt ure was filtered, washed, dried and heat-treat ed by a

hot air dryer at 90[err]C for 5 hours so as to obtain 1533 parts of a fused

bl ock |i ke nat0503 palts efthelsuspersiopél) of snhkroidi celeridgfineparticlesobiainedinySynthesis 1w filterdadi| Kk

density of wisheg and dried at]50°Cluniles raghiesd lprepause fonSdieurn topbtain RGP parteef therpadides 3G parts

UI t rasorfi c ofeyperfig Radicies of apryiicomss-linkin iaf MR- 3108 (Sokenifagaku 545.) wag added to grd mixed4 t o
{11 kg/ hrunifosmiy withthepagtisies, The epsuiting mixtyize was theg beqt-traated ag 1§0°C for 1 hoyydy a gt air dryer

par\f'f cles (;I 85 to\pbtain a3 fusad;bipalfikp materiabwith the.particles paupdaries yamaining that hagtp bulk,dpnsity of

t hey were 6"' %wmggsmemmasww %ﬁaﬁﬁ&%ﬂ’b’é‘f bigjn cgfpring

coefficient fing, Tab hows .t h 5| t hou
o 1o o L el B B e
el ect r ost at'¢ tocopl ype ﬁfj%a@ 'Rs f 033

parts . of they 'ﬁ, 1Q‘en3| on (4) of spher oi daI coI oring fine partlcl es obt ai ned

I n synthesis were filtered and washed to obtain a paste of the particles.

13 part g5 of a40384 kb B soblRhddh (ﬁ‘afﬁpﬁé?&daﬁaﬁ‘dﬁh ﬁn@%ﬂ&l&l&%ﬁmﬁﬂgaﬁdn&mna%ﬁﬂék-u
Kogyo K. K. )taifddth SyRtnébRisiwaredliterdddnd Whdhed tb Give ek sfe KEDartiBed. M daltd 6t afatof gaste Bifa

aver age parchatl &ehti@dnarbres-3h Drient Ragakd Rdgid K KIFBshEdinig-36% oMNicivaanstiueit daa o b’e%gaku
Kogyo Co., okfiré.phrticied of styfaRdiadili MetefitNbflatsrage yartitié diarhdiér 9.3 Glass trihkition Rimpératuidg
m Xt ure wassom) iwath rated usiformly il tRepéste vf Sphabidal firdphrticlesdontaining he magnstidmaerialy and
hUI r dieoy e tiseomigtere tidedabd stinultadddBdy et ttepted bt 88°C und@rd rdsluced lpresukecof AGihaHg fat 5 houtsh

t h& parti clseadto obtaim1462 partsafiafiusadbiyck liveimatbriatiwith the pakticld bowsdarigs i@m@dingthat hidsr hulk.
Thi s bl ock dersy ofi0.52Igisar®. A his bln@(veantssmmhﬁeemacﬁnﬁsamﬁa@pﬂ 1t a rateroh 20:kglhf to] 2
kg/ hr to olsbainsoleriag fieanagicedi(iflar t i cl es 2 Tabl e 3 shows the Emopert i es of
t hese parti cl| Eble@phows thapioperiies of thess !asﬁcbﬁ (14} portthe seeuifts af usiqg themwiput morlification

i cati on®as aaamrréw velpping elpstyosfaticyimagesdn anejactiestatie photopapier (N-50P0. Sanon KK.).

el ect r ost atii& 1g gt predies: Type SF- 7750, Shar p K.K). 17 EP 0 357 376 Bl

Pgiab danerp ¢ i i
Eé??.p'c?ei%p ey i 401t LR Ry bt GRCHRR ana i oa ot
SO[err] g u he MR '%%2@ R5E oﬂﬁe‘? l%e o‘i_: Ul Ectlo® qP‘; 1503 parts of the
particl esM!;ﬁ \ p © astfi i né Pa F g‘fles%o acr I i c cross-1linking
material MP- 3, feld b&ﬁ@#—bﬁ'ﬁo\ﬁd&cw& @ﬁﬁkhﬁbg cﬂé}ﬁlcam( S ModtiTE-HoflbgW! t N

the Parti ClosSure afifl iR Wit dnlidn Sibt Rdtiont 999 biPkdignly. f OF
1 hour by qNblg?)madggeﬂrug%nson as tégﬁg%ﬁ?’r? as fusec?l”gJ | ock |ke'°rrat eﬁ’a W th

the partd cl esTHiR4B ptomRal by EupFihgthdakhilh 3achdMaNd. ﬁ,shyhnkcndﬁ&&le&;verwpe@oea&mhxx

g/ cni err] . sFlnrso, BheACk K\ NPBODG; lcasbnikyk. t he sanme machine as in Exanple 1 at a
rate of 15kgdding: to obtain coloring fine particles (13). 10 Table 3
shows the pr Ofmeiptes@se arfabseneesat spotsrin the barkaruhd uectoithe taner wae hivdstigatedl USi ng t hem
w t hout nodinklinserepraiucibity:a t oner (13) for devel oping el ectrostatic images in
an el ect ost &lhisovap slugted frpre the ¢asp|otrealie @ comi of fabsirlleltgst chit Npgsl e 14 15

10453 parté-"‘@!""ﬁ?!@%ﬁ%penm on (3) of spheroidal coloring fine particles
cont ai ni ng a Thaspivare vallalechyimeking,dcopy efifacaipile testalamtNeeti s 3 were fltered and
washed to give a paste of the particles. 41 parts of a water paste charge
control ,agent (Bontron S-34, Oient Kagaku Kogyo KK.) containing 35% of
active constituent, and 29 parts of fine particles of styrene-acrylic

mat eri al of average particle dianmeter 0.3 [err] (glass transition
tenperature 60[err]C), were mxed uniformy with the paste of spheroidal
fine particles containing the magnetic material, and

50
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20*the mixture dried and sinultaneously heat-treated at 80[err]C under a
reduced pressure of 40 mmHg for 5 hours so as to obtain 1467 parts of a
fused bl ock like material ‘with t heER%#%3%¢81 boundari es remaining that had a
This bl ock was crushed by the sanme nmachi ne as
in Exanple 1 at a rate of 20 kg/hr to obtain coloring fine particles (14).

bul k ‘density of 0.52 g/[err].

Table 3 shows the p esults of
usi ng them wi t hout i ng
el ectrostatic i nmage : Canon K K.)
(N.B. 1.3 Partlclepoperis.les ¥ red in a
Cbulter Counter (Co lterEEl e oefficient
30 This was megsuredl inla ( nics Inc.:
TA-11"). Frictional : IS er Charge
Met er (Toshi ba Chemjcal K K. Ntdeu TB-200) pstng a n?xture o1t he toner
with an“iron carrief (Dewa T¢ppyn KK DSP-EZS) (Longr congentjration 5% by
weight). (N.B.2.) |rfage ¢ eval atijog:| 3% w rgs masuregforgeq by copyi ng
facsimle test charf No. °'1 ugi Ad €l et Lo%f & | cf cog e Tgpe %0&J, Ri coh
K. K, SF-7750, Sharp K K4 of KH- 5008, Canon| & K. di®g: &h¥ |presence or
absencggof spots in t he Hack rogynd jdue to thg tonér wds i nvestijgated. Fine
l i ne reproducibility—40Q IHi s evalupted fromithe ease jof; reading a
copy of facsimle tg¢st chart INo.J]-1.] Cl eani ng}jpropertigs: These re
eval uated by makingla cdby off fdcsijrile testjchartsNo} 1. 45 50 B5 EP
0357 376 Bl EP 0]357 376 aCl&in& L A ﬁ%uxL§og nﬁnufék r&ng fine
cpl ourizmg particles o=datisf to s &h (ﬁoursr}g p_artltglgs wo fuse
tdgether into a blo n drushi ng the block Fo fli fie pdir tifckes havi ng
substantially the s e § dinen>|on as tHe particljeg prior to
fusion, characteris ef-es—eo—betfused—beitrg—obt-ai-ded, by
suspensi on pol ynmeri e florm of spheroids wijth an averﬁge
parti-cl® dianeter o [drr]} and by heating tHhe,spheroildal
particles to aedenp 2q[erf g 202200 ér](ﬁt'ﬁer&by £as) §g t he
fusion into thg bl ogk wighout Ednpllete ﬁ’y'-‘ﬁes Byi ng c%fe—ﬁpar@ée’ﬁ
i nterfaces. 10 2. metZhod s qlaijred in d i m 1,®chgract e sd :in thatthe
fused R} ock hag bul k densityjof 0. to 0.9 g{cnB, preflerably 0.23to O.
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3. "A nethod as claimed in aim1 or claim2, characterised in that the
variation coefficient of particle di- ameter is O to 80% preferably 0 to
50% 15 4. A nethod as clainmed in BhY3P328RYing claim characterised in
that the average particle diameter of the fine colouring particles is 1 to
100 [err],clamaf erably 3 to 50 [err]. 5. A nethod as clainmed in any
preceding claim characterised in that the spheroidal particles are
obt ai ned 20 A methddyorsnssyfeatisingfinereoloyring particiesicomprising caugiod inesplpusing pastidles tasfites
conpanent cortegethet infga blodk@nd then @@hindihe bledkddfine @#@r’ﬁﬁ%ﬁ"@sﬁ'}tﬁw the sap ayprage
cross- |4 nki ngflireanelon as the particles privnte fusion coharpeterised by tha partised o da fused 'L°F“§|°h‘f""°d by
charact eri sed "ﬁ'%cPS‘Vﬁﬂ’IGBFPF-H the fsn (of spherpids with an 4 r'?F'E""%tﬁ'G'P‘ﬂ?’%F g"
part icles wi t‘i'i theysphegpidal pxficlep fojadempersture;of 308 (ﬁfh%{gby(FF'gf"ﬁﬂ’d Ysion 10 m
6, charact erltgee‘lp"f‘?f't ot complgfely, F’%'@“lﬁpéﬁ'ﬁ'f’@?eﬁff“e?'he |nor gani ¢ and/ or or gani c
particles swrthnthe eof tho I
C ai m 6° ori CIAJPW?‘T a:;ﬂ'a?; i s*é‘afaf‘ﬂ"sf%'aﬁ‘ g‘ﬁef&?ﬂ Q‘Pﬂ‘d‘”r%{‘ de"sq &t% ﬂgotfé%agam c
and/ or 30 I'cles is within the range of O 01 to 100 parts
by wei ght tﬁbmé r;g Ghinte8 im'C3kim R & i 3Y chbfaiRba i nek (N6 vHBAERcBdrficn A BEE LIS
9. A net hod o4, prefafabi ggo%gﬂl ng claim characterised in that the
suspensgon po yrrerl sation of ¥he spheroi dal particles is carried out using
a carbon b} ackmahdifds clailell Wy fréceding Q4iMLdhbragerREEi that 8BS avbfige Prtidhe didhetsr bf thed
particles prameeaslriiypsricRBlshechod gmiretbratEs 80 @y preceding claim 11. A
toner for devel oping electrostatic inmages using fine colouring particles as
cI ai ned i ns.Cl Améthali@s cldithed thZny prededingdlaira,charhaiérisaiin that the sphervidal partides eeobleined e d
t hatot he ayeuspersiodpaymetisationaf a pdymefisable momimecompapentsertainingdH01 to 38% By weighP 0
[err] Pat ent preferahiy 0.002 ¢ 5%5of b crob§-limkingadeathr en zur Herstel | ung fei ner
Far btei | chen, beinhaltend, dal feine Farbtellchen zum Zusanmen- schnel zen
zu ei nem Bh-ockmethod:as|cleimed ipany dreceding dlelm ghasagterignd by iincorporptinp swaliidiametss ingropiie | m
wesent | i chen ajf/es AEgsais parfidlasiwith BhA spheridalpaiigen wi e bei den Teilchen vor der
Fusi on %er kI einert wird, dadurc ekenn-_zei chne Le Teilchen, die
rusammengeCcrtyintas s Ceine. Wﬁmmﬂéﬂhﬁ&rmaﬂ@ﬁm%‘m@aﬂcraﬁ%’%@mw

in Form von Hﬁﬁ)‘ﬁ F“Qﬁ'ﬂ ren Teil chendurchmesser von 1 bis

100 nm undy d”ﬁ?c ”EE'm‘E:%.m SRRy .-5&'&@ ﬁlhh%ﬁb%x.%gm B inb SRt
30 2 qgﬁ Q
\élogck 0 Inz vcﬂ1 S%Pr& t: garp@[o g der F g I'c en@ e\?\n&r fgﬁl Fn

Ei n Verfahren gemal nspruch 1, dadurch gekennzel chnot, daB der

zusanmengeg; C RS cibiheé in amypreceding @i &hdrhdidib & il MGk thd sﬁsdéhéfon(bogm&(s&ﬁﬁ of the

bevor zugt O, ?spmr&dappa?tlcﬁéfé%ﬁﬂgﬁutus&gacﬁbéh bRk frard polymeBlAVH cdlodvhg REeatN 1 oder 2,
dadur cheisgekennzel chnet, dal der Variationskoeffizient des

Tei | chendufec [rife<6l6urRag ﬂartmies pibtucd byatialiod as tlaitedin anygectditeddich.gt . 20 | 11111!
1111111 11 11111111111 EP 0 357 376 B1 4. Ein Verfahren genrilei nem
der vor her gtih extdmeenfordesgodiigelvetrostiticimages ugjadfine naalriogwaeticles dedidiniet imClain 8y e

40  12. Atoner as claimed in Claim 11, characterised in that the average diameter of the fine colouring particles
is 3.5 to 20 um.

Patentanspriiche

1. Ein Verfahren zur Herstellung feiner Farbteilchen, beinhaltend, daB feine Farbteilchen zum Zusammen-

- schmelzen zu einem Block veranlaBt werden und dann der Block in feine Teilchen mit im wesentlichen

gleichen mittleren Abmessungen wie bei den Teilchen vor der Fusion zerkleinert wird, dadurch gekenn-

zeichnet, daf die Teilchen, die zusammengeschmolzen werden sollen, durch Suspensionspolymerisation

50 in Form von Sphéroiden mit einem mittleren Teilchendurchmesser von 1 bis 100 um und durch Erwérmen

der sphéroidischen Teilchen auf eine Temperatur von 30 bis 200°C erhalten werden, wobei das Zusam-
menschmelzen zu einem Block ohne vollstindige Zerstorung der Teilchenoberfl&chen bewirkt wird.

2. Ein Verfahren gem#&B Anspruch 1, dadurch gekennzeichnet, daR der zusammengeschmolzene Block
55 eine Dichte von 0,1 bis 0,9 g/cm3, bevorzugt 0,2 bis 0,7 g/cm? hat.

3. Ein Verfahren gemaf Ansﬁruch 1 oder 2, dadurch gekennzeichnet, daR der Variationskoeffizient des
Teilchendurchmessers 0 bis 80 %, bevorzugt 0 bis 50 % betrégt.
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Tef | chendur chnesser der feinen Farbteilchen | bis 100 prm bevorzugt 3 bis
50 pmbetrfigt. 5. En Verfahren Eqpem‘i | 3 el nem der vor her gehenden
Anspruche, dadurch gekennzel chnet, oﬁ?ﬂa'fseakpha- 5 r oi di achen
Tei |l chen durch Suspensi onspol ynerisation ei ner polynerislerbaren

Monormer k ongpo i Verdshredigbhat dinemder@orG@dehbiden A@prdiche, dattyrchygekennzeighnet) daiyier miftieres
Gew. - % ei nes Talizhenddrahunegsender fembs Farbieilolent] dbis 10Rpm, beieorzugl bis S0iup betsigt-ahr en
genal r ei nem der vorhergehenden AnsprCche, dadurch gekennzel chnot, daB
anor gani - 8 o Ein Verfahsernrgsmafh ejnesyier qu)'?wh?“ﬁ%{?ﬁ]sﬂféfhchﬁéW?rﬂk°M‘E‘F\‘f9Fndfiﬁ"%?H'?E‘sser
i n di e ssphar deidischernefichye dyreth 8yspengioaspelyraaripatiop. piner polymerislerbasen M%mﬂﬁm
gent.i BAnspr u@htheitend 0001 bis R0 Geweah hevarzugt A0p2 bispFew eings Yarpetzupaspyfiets Y er
anafga- ni sci¥8h und/ oder or gani schen Teil chen I m Bereich von 0,001 bis 10
gmliegt. [58 My Vegiflhre ehrrri A”SAB:';“C%G«QQ.%E ez(bn gllihrofha angrgani-
gekennzel c n&"veﬂgl%’"(ﬁg' Y e %E%" Pragyr: ﬂgw i
or gani dEhen Ileiug %ﬁ"’l%"ﬁ%‘%gﬁc é,}(gﬁf, ) hlﬁ\gg%rbﬁ%gﬁm C tcsant'glh%e egggeén
auf 100 Gewi chi'santeil e der sphfroidischen Teilchen liegt. 20 9. Ein

Verfahren ge rﬁilﬁlﬂ& AEE AnsPrLENS, GHalIRA dEdn YRRt da K\ Gor mRiferd Burdhmesser der anorga-
gekennzel chngjschef @hidlbrorganRchei falsHeR MPBEPAiSHVEA 0,601IbisO0 widisgts Phf I oi di schen
Tel | chgn unter Verwendung sines ru~gepfropften Polyners als Farbemttbl
ausgef f hr tg, Wighflverfditen Jesia® Andpak 6det 7,[Madurcgokarmizbictinet, darodal Miscumgsvidhditander Wi e
i n ei nem der axérsdnRtide Drirsderorgdhisdhsn TeliheicBereich Yon 0,01 bisd PO Gemlivhtsaritdile béziogen auf
Toner zur Ent woe Geld¢hgsantbilder spbiraidischen Teiich&i llegker unt br Ver wendungf ei ner
Farbteil chen, we in Anspruch 10 beansprucht. 30 12. Ein Tonerwie in
Ansprueh 191 IEieVesphrercgeman dinetu der Norhergabander Auspriiche, datiurshgiekennzaichnet; dalt die Sus-
DUt chnesser deensioospolymerfsation deri sphimidisctienTeilshen unter Yarwendung.eines ruRgapiiopfee Balymerss 35
1. Un proc6d@isFérpmibieliausgefiyivide fi nes particul es col orantbs consistant A
provoquer |a fusion de fines -Ear.t I - cules colorantbs en un bl oc et br oyer
ensui.te | e%|Fsine Exblglchem bamestalt pach ejnprMethoge, wie inginew;def varhiergehanden Aagpriche baap
nmoyennd® que IB¥Narticul es avant fusion, caracterise en ci que |ea
particul es, devant etre fon- es._sont ..obt e S rpol L hon
suspensi on'ts 'a'l?’?eéz‘r T‘HB'%‘H‘@ ‘*@E{W&’P@ﬁ"@’ééﬁg "é'%wl;eﬁw%?‘g‘ pet""re eﬂﬁ’ée i8idh Wer%%@%ﬂ”ﬂ"e
particul e de yiulikojo pm et chauffage des particul es sph6roddal es A une
tinmperg} urﬁé% ﬁperﬁiemgguchq‘Fb&fprm@ht%ﬂﬁrcﬁ“kﬁﬁnzdl@hﬂi Qé’mprﬁitlel'e%zﬁdrlﬁb%&dep le

Jl

1

bl oc sans detg\tn Farbelithbs SHEN um betragtnt er faces des particul es.
proc6de selon |a revendication caracterise en ce que le bloc fondu

possade une masse vol um que 45 apparent. de 0,1 A 0,9 g/cnB, de
pr ~f 6r enc ergiendlcationsO0, 7 g/ cnB. 3. Un procede selon |l a revendication 1 ou |la
revendisgati on 2, caracterise en ce quo Is coefficient de variation du
di anetre de mpkdcédslde fabadatishalefingd pafitglesctalorantes nsdstanea pravoGuehlaB@idn d&fine$ partin
procede sel orulks eolventiean undioe aichbogériensuite Ip blbcende fites partiades ayantsessiblementdaméne | e
di anet r e noy aimedsionyagyenne jqua lésparficdesfavantfusipm caractirisécen ce gledespattipiissdenantdtre fon-A
400 pm de prd@éscroptnbtenues par palyBérisption en susppnsion geus drcforne| dg sphéraides ayhs 4in diamétre
revendi®¢at borReyes dspetieyin des! & 109 mmet eheyfiage das pasticyingasphéeidales # unetempégature de 30 4
spher o~dal es 2%Rt cesBtansurefetgs proyagpes afusianop febjoc sans défeuie priidmment leg ipterfaens gesant
nononer e pol PAYFYSabl e cont bnant 55 0,001 A 30% en poids, de
preference, 0,002 5°/|0 dI un_a ent .de reticul ati . Un_proced6 selon |'une
. D) é tion -] e bjoc u @ masse volumique
des revendtcatiPEg yol %'g@nfgégz'% r&ﬁ?ﬁ‘?ﬁfd;ﬁv I?j %ﬁ%o@%ﬁ%ﬂ oo

particul es | o) ganlot]Ues 'odl? porge{'ﬁ? ques de fAr bl e dianbtre aux

particule S3.S Rﬂ%&@&@@&&ﬁa revendication 1 ou la revendication 2, caractérisé en ce que le coefficient de variation
du diamétre de particule est de 0 & 80%, de préférence de 0 & 50%.

Si on

5 4. Unprocédé sslon'une des revendications précédentes, caractérisé en ce que le diamatre moyen de par-
ticule des fines particules colorantes est de 1 & 100 um, de préférence de 3 & 50 pm.

5. Unprocédé selon l'une des revendications précédentes, caractérisé en ce que les particules sphéroidales
sont obtenues par polymérisation en suspension d'un composant monomare polymérisable contenant
56 0,001 & 30% en poids, de préférence 0,002 & 5% d'un agent de réticulation.

6. Unprocédéselon l'une' des revendications précédentes, caractérisé par I'incorporation de particules inor-
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ganiques et/ou organiques de faible diamatre aux particules sphéroidales.
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21 11111111 1111111 HE 11111 11 1111 *C L N S* EP O 357 376 Bl 7.
Un procede solon | a revendication % %%rac erise on co quo le diametre
noyen des particul es i norgani ques 980 263 8hni gues so situe dans |a game
do 0,001 a 10 pm 8. Un procede solon |l a revendication 6 ou |la

r evendi cat?- ort/nprocédd seleniayeyendication 6; earagtérisé en co qup lediamatrkamayer despretichles inorganiquiss
particul os |ﬁH?Wﬂ“HHR?@@E“PGEFSdﬁWGGBQO%1M ue dans | a plage de 0,01 A
100 partles 0| ds ar rapport a 100 parties en poids dos particul es
spher onaI Eyendicatiop § oy 'atﬁ?Yé"‘i!Fé@“ﬂe CARCHriseenice Aue leyfaprosde mélange

ﬁ ?ﬂ) iporgaigp ans Ig,plfgeids 4,078 400 parties o1 Roiss par
gg@fg%?eg 5:%”% tpﬂ%g% gggﬁﬂ’%ﬁﬂpﬁﬁpﬁ@?ﬂgﬁ%rg grlaff6 sur du noir de
carbono 1Q, rog&,g 013 0 0. artlcu es, .C Ioerant es
prodeo s el RIS Em Wi 4 e e D

toner pgpur es electr
particul ss coI orant es soI on | a revend| cat | on 10. 12. Un toner solon

| a r evenditaFingspatibuleS RloRfie prodif IS sbiBn Fling BB réve lgnes
particul es colno- ranttaes os Gtgnd ?jsgda%&% a 20 j'll,lm 20 25“%“%%"%%83@&50 55 22

1 1!'11111 141 Uk 'tcherlgoliGe dévelbpp&ment d'images électrostatiques a I'aide de fines particules colorantes selon
15 la revendication 10.

12.  Un toner selon la revendication 11, caractérisé en ce que le diamatre moyen des fines particules colo-
rantes s'étend de 3,5 a4 20 um.
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