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EP0234816B1 Description FIELD OF THE | NVENTI ON 5 This i nvention
relates to processes for preparing rgyg ed particles of netal oxides
or netal hydroxides having an average pﬂ?@%ﬁdl aneter of about 0.1-10 um
and a sharp (narrow) particle size distribution, said particles being
preferably mwesshptian parti cul ar as spacer particles for display devices.
BACKGROUND OF THE | NVENTI ON 10 Particles of netal oxides or netal
hydr oxi des [P Of THEWMMENTONoarticl e size distribution are useful for a
vari ety .of applications, for exanple, as raw materials for ceramcs,
fillers for re@isnmenwpad@?%wfmmqm drepaing mhoﬂsmﬁbtayammwﬁhweshemetal
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of nmetal oxidigEkutigs. spigparticles peirgprpierakly used i Ragioyiasas gpaces particlegtier clispinndeyices- '
relatively Iarg (gqartlcle di aneter such as greater 16 than 0.1 um and have
a sharp par BAEKER Np.OF Tk INVENTION Bn. That |s li quid crystal di spl ay devi ces
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trodes, making the device defective. (f) Were a resin is used as a spacer,
It tends to change shape when heakpgr%gwééwe Is applied, whereby a liquid
crystal layer having a uniformthickness cannot be obt ai ned. There is thus
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Under these circunstances, t-he present inventors conducted extensive
research with the view to solvi ng m ﬁient I oned probl ens associ at ed
with the prior art and obtaining particles of netal oxides or netal
hydr oxi des whi ch have a | arge di aneter, are nono-di spersed and are usable
particul arly msecornpREeshabit prepeifig fn@ho-alé;ﬁ&bdwade\bhm. in\ViMecdidance it mid prosvht
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he alkalis used for stabuhzmg the dispersions include ammonia, aqueous ammonia, alkali metal
hydroxides such as sodium hydroxide, guaternary ammonium salts, amines, etc., which may be used either
singly or in combination.
The alcohol concentration in the seeded water-alcohol system is preferably 35-97% by weight. The
alcohol used include lower alcohols such as methanol, ethanol, n-propanol, isopropanol, n-butyl alcohol,
s5 isobutyl alcohol, etc. Mixtures of these lower alcohols are also usable.
Further, there can also be used other organic solvents in addition to water and alcohol, such as organic
solvents which are compatible with water and alcohol as well as with metal altkoxides.
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Furthermore. the particle concentration can be increased to about 60.0% by werght by concentration of
the solids obtained after subjecting the dispersion obtained to solid-liquid separation. In this case, the liquid

s5 component obtained by the solid-liquid separation can be used again as the reaction liquid.
When the dispersion obtained according to the present invention is aged by the addition of stabilizers
such as alkali in order to improve the stability of the particles, the particles do not aggregate or do not
undergo any other change over a long period of time. Furthermore, the alcohol in the dispersion may bs
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groups are preferably those having 1-7 carbon atons, desirably 1-4 carbon
atons. Such netal al koxi des nay be dilution with a diluent such
as alcohol, or in the formof a stoé(ﬁi&gs(f‘ﬁt%%‘n thereof. It is preferable
that the netal al koxide is added together J with a water-al cohol m xture to
t he di sper sibstiutddwith(ctherdrganie!spiventshe et al  al koxi de and. t he wat er - al cohol

m Xt ure are [hefpeticidldispasiahe obtiimedt ik ahehmannes as mphtdoadadtoye ardlsphericdl avithed pdrticle

al koxi de i diametered athont 0.11¢0 ivecsharp @l the pdnticienaideatistriblition tedef (b e §i 0y, ahdmbnoetispbryetic
and at thain the dieperdive. pddosling dke thb \roobss rgrasepatitigeparticlee as mettiosadl| abpw, it ds possige to

al kal'hes tdngolderepbrijsierdidmstee of he) (reingtrartides kany desizettvalye dalling withinithe emsedfiont | y
t he particP&tsi0zmdistri bution of the resultant particles becones

undesi rabl y [Subseguentish ahest e disparsian in ddqd i e ysual ey tspharierd partiglqecarg phiained having
condi ti ons QMé*fF’?‘H@'“WETt“&Pa‘Bﬂ'%M@ Fdhis¥iege @re 1k witeand pgy berpged H%éﬂac%'d’?’“ﬂ% a
pH of 10- 1?’“‘%"&%@3 to keep the heel sol alkaline, alkali is ad

th to.10f P senh ol MQIeAYeH pithe watgr.in the dispey: REYSion e he r Iaced with
hyﬁﬁﬁx?deso% ﬂ’ 'rw pgﬁmcam'seheﬁa%aé s ST 12y
in combi nal’

whle

d d
i's not part, lgg%’e iev% L RaeE Faalnibnd ré‘ %;te(?n ra{uﬁgabes\erii a?;e%bkc%l e
of wat er, Ofm,ﬂbvﬁ ksmae thJ e% éé 7 aecms.dm

heel sol ﬁ?ﬁ &y linsid 8 Gartic %verheat Sment,
hydrol ysi s He ﬁea’iE@ teﬁi SRSr!e S‘ovb §5d°b orcarbbriZe Owtidtiby b pattidids HREHsA ure
bel ow the crivhb G& of b ¥HpBfaiic-HeRw 250 . eqblqireféesmet 2% 1érigl8 nddrbfﬁrhﬁs keRaiok hPlacken
S y stiem bec giditd piRices) A thé ﬁeﬂt&ui Biatkbris O0H He BHE: Hishd)hé Lise@N2RSPeratddRkdedTy
en~T heot egmpec.as &lcthotteIYkINS] ad sintaing YdRurs Bbtiledhltiiel gaftialbs. t enperature. In the
rranner now das génefat the Bidekonig ttakbs plhde X b Gedatiiglt low | tyhtpetmtupy @GS frors 2601 V@00 CO
attach ont ehdnhiBe withe articiadOara\bratilin pdniclecdisymetel, ibut Highbr teaseeaturd ve rexpinatiosithriateasny Of
t he grown pampbtidé diameter. t he reaction systemis preferably 0.05-20.0% by
wei ght, nor e ipthefpeeserlinve@ion) Surthemdy iyhenvibe gitel alkoxite isresidast todle ehieded water-alcohol
concent reat system, Wi erganichaubgiance icerdable ebeisseing at disparsing inl. saisissystpra nag bg 3gdadytogether
wei ght, t heitnsaisimetel afoxide prd this\graaniel syhsieprs hepamestatiached. iageiberorith dhecmeialcalfdde
and thus t Rerelsis prdud anie the seedyWhampasticlep ghtaitaq aressublettedde Bepb figatmagnt %{ﬁdempeﬁ'”t'ehe
ot her hand2abavs 250 te higek rPaB'ﬁ'ﬂ%:é’H‘P'F‘%’t P’Gn@““&sme??cé’éﬂ?'rf p‘?ﬂ% Bxb'%l
D o e o Fepp e e A e r,qc L e
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concentrat £ ction t Saghl 0
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by vei g 09% bggl ﬂL cle Xre(e ceﬁ ?m%‘ O|Wh tréctt,o i,
net al QobiBhsh By the H58hiSivbhtioR bio @Bedt SpEleRAr ibsid B 9 their
with t he r%&an&&.o 83 raﬁn@‘?avﬁrﬁﬁ&laﬁqm&é fot Rin,38LI PAGLAIafy, Hhe m&e pmetslof:&,eeresem
obt §i ned aiRertéd adPEd a6 %bacbﬂdtforl RRf drybtdsC o & NobBed Glicht dHCexblBRY etB@NHat thd1e
use of an alspRaimageydbiited ab iskip myerRadi ng 97% by weight is not preferable
as the rate Ofhelpyodsss i prepardly phriesitohtad orfilhk GurfatlethEred MR S sPIRRGS kil @1 Atcadanie
The al coholwitit 68 qessbit aiverdion isnlisiiaed Ietaiibblow Siipls partinlesaare GiBaired by reodting thelbwhité be
addi ti on oblatkiesuluet miticled bisaineddn the grabrieeas aforedaidvariyeroating ahetbod olay be tsed b eng as
reacti on sywyem cdpabld hi epatingsibe instlanit particlesf e thb | seriach almostheniferinlyowith| synibetig crekird
in a propopeyders withoud capsing dggrghtion afstbel caated tinsulanipartidlesahdamaxanaple, shedolianing methed 46
added i risamsy bpoentionsd- of 2. 0-24. 0 nol based on the netal al koxide. The
particles d| siken dnsilant parfi¢ies 3@, plaged andep R dry %'9%39@‘1% (*JBtP&'i"'?I%P’? H'e‘t"'ﬁﬁa"&‘ﬂ'é\%a'ged
manner ar e Fe ﬂ‘?éfi‘"%a‘t‘f"e'i'/vlat"M’t"éto 'ﬁ E‘! @"%F%t é’P“‘BfP' F"!" "‘i n
particle s@ 1 l L]”fhe‘??
particle CHES%’\E E’"P ff'g‘h r\eﬁesf’ '? ?fﬁ‘rsgr t;’\%% E§§§°§ ? "Q'r's 594 wﬁ‘; g
wei ght,, thd helc (=] owée? \ heg aimo: r cl%s u{ebe% % rv% { on
in the di S E‘:f'gf“brd;gf ﬁg ﬁtotf to ‘ﬁé eb dQn o e between a
pr epari ng % q‘t” g??j“ of 'Ih
the presen e.l.e%% | Bblica . @mp thys ol reé. {a @Qn

enhanced;b ldﬁd 3t 1 saind HFIH e rhsiul£ht Sﬁﬁéles o SpRAEiipad f&&“thb%an@&éﬁh charg
Furthernormogmdganghlaglagamﬁncentrat|on can be increased to about 60. 0%

wei ght by conmAtthe birfdies Qhustdofteds Bt the Ssudab MeRROIwiaf & Syntridtitdieal bwidrs! £ used, for

di sper si on exdiiphi, BEEpadksr pFaibles fok idigptayddéviRps kit dpaddr phriicids i fiidS fiked b @ndangofi the 55
conponent obtained by the solid-liquid separati on can be used again as the
reaction liquid. Wien the di spersion obtained according to the present

i nvention is aged by the addition of stabilizers such as alkali in order to
i nprove the stability of the particles, the particles do not aggregate or
do not undergo any other change over a long period of tinme. Furthernore,

the al cohol in the dispersion nmay be 6
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EP 0 234 816 Bl substituted with other organic solvents. The particle
di spersion obtained in the nmanner gg8% JABhE gyed above are spheri cal with a
particle dianeter of about 0.1-10 um sharp in the particle size
distribution thereof ( a [err] 0.5), and nono-dispersed in the dispersion.
Accor di ngsyhieticlresindb @Rewrddle baves i 8§ fkel of the RIRPY Gdvids @ cOMBYUAYRRE $PAcHY Partidlds | S
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subst anceth nBs o?£ %Bét& hz ﬁd?uﬁ%uéﬂ Qarﬁiadr PAkidb 6 RS ak@&‘Sbe the
particles t et ﬁrﬁaﬁaﬁ lof pi@pdredhySHO bREdsed di theldbnt lifvEiibATBA hot dBMBhet tRspaledtC K
par i ¢l eselbdtbidadHocauDhEY 88 sprdricth MCdhapeOhridl alsoQhty G/t Erlahgd iR @Rbpe bl GpiMbaasH of

par t i cl eshdabbprésttle, dhd filiBer sy Have @th B BtecOha Gpaie \high WE pliityl ife BistMiMdaheYefid@l UE
of | esso t kisde tl(Pepicieibi Ghe\pPdsbr inlENtiGrEARIGEN migal bikoxaiel ght ness of col or

repr esent ed Displag devichs inwhials the aértickes piéparyd byth@ procasdes bf thes pradent inveativnl are greterablyh e
basi s Jl Suséd @irRds, §Paddfibrute ligli¢ ciybtal clisplew dévices, @lectrckorpis dighlhys (ECD)pldsma clispiess .
On t hat a(fPBlhquid antstal rintersk topchrpainels enbotomedslatingcblements.iete. pr esent i nvention are
used. spacer Jofassemblefisplay deviess sich a fiquisduystal dayicesousingdher digpersed prgicles Rbteiged by

cer am o r Ba/preeasessidgsagbedihiereinbefars.fihey methods. or sei knowrrase edpliagblar | y, when the bl ack
particl es offhe Re@sest iswesfian ip fiyetratep Rlow with geference do Q@mples: Sutrtbe '"Y*}"H?!r‘l ig incRo ¥aYal s,
there i s BpledtRetr- such an excel I ent effect that the displayed i mges

obt ai ned Ere sr%arp and cl ear. The process for preparing particles
coat ed N rface thereof WI t h a synthetic resin in accordance with the

gresent Ve S\ﬁmah 4 :eot w n.b o Sysc arhtst.r'qeas@te Qrtat.mhrted
DY CO2t] it s% Al bl pie %J%“
ol of ty vﬂﬁs“ i ﬁﬁﬁ@ a re sti

coating tfbeob'm'ihsél ﬁt{% turBid " ligdi 038, WJM@}E% of sm‘JL“ FhdrticdMstHad been
synt hetgl CgisRadelt POWDErs Wi t out causi ng aggregati on of the coat ed I nsul ant

particles. AS WIS AR Bquidt () Waé Rinteaidlon GddvB1ah @gleous solution (3.3 g) in which NaOH (0.033
g) had been dissolved, and the mixture was subjected for 10 minutes fo supersonic wave ireatment to
obtain a heel sol comprising a water-alcohol dispersion in which the seed particles had been dispersed.
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45 may be nentioned. Wien insulant particles are placed under a dry

at nosphere, the particles are el ecgpgﬁaﬁtﬂegl‘l y charged. For instance, when
a netal of the netal al koxi de used € preparation of particles is
silicon, titanium zirconiumor tin, the resulting particles are negatively
charged, andTnéwi dbmedéshbol (TR ) Wi ka;btwm BiitiiAg AfBSNTS Whild@oRtrollinl e, pHEdA the hee!
resul ting foRwith eh@cniag® PO0SI5E andcihstett Waredadded fhaduapabid sihatandobsiis ovwhas gads ar e
coat ed by migtureatiatiy pitohol(1508.6 gpdne walea{3008\BI), land 28% 6ty silicale (2068 f)s Affed vonmpiptidre
oppoe_ot e cthadyition, |to the hiessitingimisturehwasaddad , an tahwogsy solubiant (204 g) ds whichpiaDiic(R.04 g ad

hel d™al mosheendissolved, attithemixiurefvae beatsid at T Cpand tkeps leiethat tdpperabeda@deuref a weak

el ectrost at i Ehysigal pwperfiesf the digpersinn thus loblginegrage shpwn indalflenl.| of f. Then, to

i ncrease t heAlsbenrgi af dhef particles pbfainasieas\semineday megpa et a Sesnrieg fyee Bipon aiFresespehe
particles @BMYTBS'@a'paPWWBM@Wﬁ%e‘tqo@)ﬁi‘eﬁipwmﬁnders by neans of the heat
generated on application of the inpact force, whereby the synthetic resin
powder s "%adBE#PBe 2o one another 55 and, at the same time, to the insul ant

S?ffqhéleiuch‘??fg et ot f%ﬁ@* oA e T B W ol P

et I e e el it e i oo 2o spcer

particl evl ces, e spacer U ¢res areflrmyflxed by
means of” tfge EP 0 234 816 Bl synt hetlc re5| n to el ectrode bases or the
i ke of the—gfz-epl ay devices and consequently the spacer particles used do

not nove. ASesQWt wds tdpSatetCHEIIR Haf a Al B3Pt alcbithi (1807 )N waSCR253NS and 28%
par tT,C' es éque&edmasmasgme% aRdbd% Gthft Silidaly (2268 HPWEHY sifhBibhsasly adied BveP 10 R@BLBNI C
i nsuT"anko P@é hdeb bt Sfifio SrAhSixiid of Biflyl ld6HoP&NA wWald® lafDhhe 8% bithilMEdteti C
resin 5 pmyvd@rsoBgveﬂ'{ymufsnsul ant particle 2 has been coated practically the

whol e sur f acenysfeairpapértiesi of the dispersonrblainéd ste siewh m Tablder s 3, but it is not

al ways necessary that the particle is wholly coated. As shown in the
schemati c Ewmpledg of Fig. 2, the synthetic resin povvders 3 may retain their
spherica shape and are cenented to one another, or in certain case they-
may be part | dmplaelwasgerfegipdrpxrent iahethyl plaghol (884 g), wata (443 9) andl A8%e Blby! siiate (426 9)

i nsul ant pwere pddedtothe heeksgl(dgt o) while adjpsting tirbeabsol 9 AHf120he synthetic resin
powders 3 CO\?EYSI"HQ’“’LPPIEeﬁ%ﬁ‘eld!&‘?ﬂ's"tﬁ‘aﬂbﬂ"%q goshopginebledr | ess, preferably |ess
than D)7, and nore particularly the dianeter of the synthetic resin powder
i s desiP%thi’EB'_ﬁl 2. 0 um preferably 0.01-1.0 um The use of this synthetic

' wd h h
Synt hetic & avte% ofal siept i O ntggfﬂ%fh'ﬂ el R B0 e 0 o el g
t he surface ﬁ“g"?d*é‘ 4 oa dgﬁ :An jbg%n gghown in T-E g1d| aneter D of insul ant

particl g, corresp s acer particle, and said dianmeter D
i s preferagly, Qsl 10 um In prepari ng the synthetic resin powders 3, there
are used tt'reﬁ'm-pl astic resins having a glass transition point of below 200
C. Qr, ther moeR{npld whsiShdada Baéptiht thefdUab UshalaClBPdistoitioR (184 gPsbhaMén by Bisgersinghe
use Of thesiop RhvitgtdnGavér@sel pakticl ieb BO1 AmOih ASwater-BIGINGH hiktGrd (P Péight ralib @1/ 55/45089 eth{d.

or t her s gikchbingter) 86 tHab SIDA A the) sautibr irhdigits 26) 0.6% Gy Seithy, Bridl 10 thisadispéioh @B |addedS
not pr ef er ety aicaholN(265 gl watea(5etig)tapdrpens ethyl skeste 4808 b be adopt ed when spacer
parti cl es ar @hysicaligtopertiesthf $hpldispersienabtaiped ard biwwp ér Tablelles t hus obt ai ned, when
used as spacer particles for liquid crystal devices in the manner as wl |
be nenti onExémpltZ7er, are incorporated into thernosetting sealing resins and
provi deds at the ci rcunferen- tial portions of substrates of the di spl ay

devi ces and, Eéimpﬂ%ewésa'ﬁ@a’tep r?ti?ep"é'i‘?é 'fed(PP ged aaﬁeect 1’1@°TS|°E| t(l‘lsﬂl Qb?%teﬁlby 25991'%{}9
portions whie 8 ?"ﬁ‘gﬁba‘éeéa&PP rpixpre (awpight ra plof sthyl
subst r at es¥Ahal ‘?%Hgl @'% ”i“ Eyéha etgfz%' a‘tq "ﬁéh"%‘i"s"ﬁ@%?t‘ "RG, addede
synt heti c P‘@ H gico I‘?g ft 5?; 9 nsul ant particles 2
fuse and’ are d’mpggess 'SP?{S'?-‘t"S"a‘"ﬁ P RIMIGh PRI synthetic resins

| ayers 4, Ir of substrates 5a and 5b for the display device. In this
case, the t-n%‘wt particles 2 are bonded by heating, and hence no surpl us

synthetic resNyade @S tling REFRRE HURET NadH 008 §) WAE 2Bl inda Ll (5¥ Bdi8ss, &
resin figh Mprofluct of CATALYSTS & GHEMICALS INDUSTRIES CO.,LTD) and then ethyl alcohol (100.7 g), followed
by stirring, and the heel sol obtained was kept at 35°C. To this heel sol were added over 19 hours
gradually and simultaneously, while controlling the dispersion to pH 11.5 with ammonia gas, a mixture of
ethyl alcohol (741 g) and water (676 g), and 28% ethyl silicate (407.4 g). After completion of the addition,
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30 therebetween. It is considered that the fused synthetic resin gather
around the side portions 6 of ingy Ep élcles 2. In the present

i nvention, accordingly the |nsulant particles 2 are alnbst equal in size to
the spacer particles. Al particles prepared by the processes of the
present  he\dipbrsion was chaRjel iwith @l abeoed SYRBGOER.0 giVAGIng Liseblved Ihéidh BIBOH [E37L g)C| €S
for di sphéedders Ccand Koyt hat toripeediretéc2hdussnt characteristics that they have
a sharp parRhysidabprifierties afehectiispbrsibbettidimen areehswnaoTbledl. | ed t o have any desired
partLTcI e size and can cope with delicate change in thickness because they
do nots aggmpieedt e, have a uniformthickness and are not visible by the naked
eye. Further, the particles prepared by the processes of the present

i nventi on domiryre ofl sPRIRRY! 2lqobed $456:F ghand satet BPaRPa) wirdoplnith stirtingyat 8 €. aprhia ik a

i N shape wangigpolpdsannpaniaygas (143 9)- Eﬂ?dﬁ we was dtargpd Wil titagjyp teteapropaxide ¢¥7-38 gh andor

pr essur e Stirgf fpr £ hpyrs while "91&9@“@'8% p&'rf"‘éi‘ﬂ"@!@?°"?ﬂért"“§'ﬂ%¥c%‘?”§'° FH'%"Q"H ['Hd‘rl ty
are oUPaP“’H‘é'HpW@FQ?er?H‘?Q orsgd H édpartlcl es o

tart fr iRypropyl re
Ey f[h.ef p?*gt,\gg 'e were gﬂbgsov%{ rg ra ua n SIm v%}ﬂaf: [f%%]é:gg: ;ﬁa i
S?glstréonf E&Ejﬁ? eq ’a‘\) ure )Z aogp E:ho g) EQD ?uECD)

; ;gi:f?é WY ﬁ Al % o t'}”p r%a?ss?r .QrF eV| Ces sucﬁ and k?ptqw d

phot ond o asse
crystal ewhgﬁéqwenﬂssf ﬁea#gpar&sﬁmee%sh&lmrmt@l ned by 45 the processes
descri bed herei nbefore, the nmethods, per se, known are applicable. The
pregent isRanpgdoon is illustrated below with reference to exanples, but the
i nventgpom TS T no way limted thereto. Exanple 1 50 A m xture of ethyl

al cohol (48GmixtareOpn] AB6l5 YR ber-bulyd ABeHaMsoglopamkoHoE (WMeightiritld =5 ti1Y dridvéiteR {308.65 &) . |
and i n t lvas kepteithdstiing ktvasd Csantaanhia nj@se wakldiséalveyf)ammbhie géso@ LT ¢)IThe miixtirel was \WaS
char ged whdrded 2BAziedbhiyrh tetriabutoxiclé €732 ghandalkirreidona hoors, wiiile 2gddingythe\pti gidbowf 11,

t et r aet hovherahyl aawhite turbid liginichBlliiod wiiichrpaitivieg Hed besh dippersetidvas olteiesdf t er stirred for 2
hours %0 obk baehsahweshirenared py idilufing the thuel otftained whitenuibishiagid Sibwith thacbeyetmentioned er s
of [err] mbxire §Adesd thairthe pdriislps Ha!!ieble'éﬁ amgunt i 8.p%rhycwpiohTiy temssof P+ dhe gams d
liquid ( |pyoc99a@ gsrimEximpledd yasdbracelloger exqert dattods beel eah (184 oBwesy a¢qqd H9iabeyena oH
(0.033 g)"eﬂ"ﬁ’ﬂeddé'étﬁreﬁléﬁgis\ﬂéﬂ‘dZﬁ??ﬂ'“?‘ﬁ‘é”ﬁﬁ*%t"ﬂr@‘%& subj ected for 10 m nutes
to super sorfitysicahRreperties ofthadispersign ehigined aresheyads T&BR 1 conpri si ng a

wat er -4 cohol di .E;E EI on in which the seed particles had been di spersed. 8
EP 0 234 P s obtai ned heel sol (974 g) was kept with stirring

2 G e b R 8 B 0
m xt ur g@g&g g&eﬁ?pwthe(&égﬁmﬁoﬂgmeﬁgg ﬁ@v&n% Téb:ﬁaopfs 8 g), and 28% et hyl

S|I|cate(2 Arter conpletion o addition, to the resulting

M Xt ur e Rg.asileExpeddueous solution (204 g) in whi ch NaOH (2.04 g) had 5
.beeqyd ssotved;—anmd—ttre m xture was heated at [err]. and kept at that

t enper at ur epxaMple 4 waOtbpsuted BRI 1l kheluFridfie bf diifyPaicthol laided MHas IFSTGS the BmbuRtiSk water

obt ai n@d aaded wals 8Y81g, did halbdrirollof thd gHathcan@donit lges Wadrdifbdtddash dabitiohl of 6@ 28@Sethy!
exam ned shisateme #ahediisola scanni ng type el ectron microscope (SEM to obtain a
‘phot ogr aph Rhysicahprbpettiat bicie disp@B00 pbtaisedsirecshown imTéilegl. 1. 10 Exanple 2 Exanple
1 was repeated except that the m xture of ethyl alcohol and water, and the
28% et hy|Compiritive Exampler3e added over 2 hours to the heel sol. Physical
proper4i es of the dispersion obtained are shown in Table 1. 15 Exanple 3

Exapl o1 vEXmPl o1 POttt e ko veen 11c) S e elrg 01423 gitHeon gl O
wat er ( Z%A %MWALS INDUSTRIES CO.,LTD) and also ethyl alcofiol (100.7 g), fO"OWGd by sfi

and the mixture thus obtained was kept at 35 ° C. without addition thereto of alkali.
Physical properties of the dispersion obtained are shown in Table 1.

50
Example 11

A mixture of ethyl alcohol (96.8 g) and water (0.186 g) was kept with stirring at 15°C., and in this was
dissolved ammonia gas (2.72 g). This mixture was charged with 28% ethy! silicate (0.375 g) and then stirred

s5 for 5 hours to obtain a white turbid liquid (IV) in which seed particles corresponding to 0.1% by weight in
terms of SiO2 had been dispersed. To this white turbid liquid (IV) was immediately added 0.06 g of an
aqueous solution (0.6 g) of NaOH (0.006 g), and the mixture was subjected for 10 minutes to supersonic
wave treatment to obtain a heel sol in which the seed particles had bsen dispersed in the water-alcohol
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aqueous ammoni a (1026 g), and 28% ethyl silicate (2268 g) were

si mul t aneousl y added over 10 m nut (#314?&6 e heel sol in place of the
addition of the m xture of ethyl alco and water, and the 28% et hyl
silicate to the heel sol over 19 hours. Physical properties of the

di sper si ondispatsivh.Tdhethes cbiaad hdensol QDD §) kbpt with stiriigat 85 *23 whiladithoflinglthéVAss! sol to
repeat ed epitaps with ainmedid gis, wbredddd qvaB1p bours gradudlly dnd 4lthultinecusig a2Biuretdn yihyl
silicate (#&fbold)556/2 grarcidhind (472 d).leed B8% lethglcilicatel 8.5 g). Afdricbraplatidf tisthe arigiitior) ¢he
heel | sol t dispetdioh Machafday withcan agpeoopeiutione(8.0 @f oftNaOH §0.6312 rd twated bit 781 G.carld bepkat
shown i r Thitemperatugfor Fhaurspl e 5 Exanpl e 4 was repeated except that the
anount et hyl Paysicglrsperdierht the\giggerdanoblgingghare shewn iafable Tadded was 164 g, while
the heel sol was adjusted to pH 11.0. Physical properties of the dispersion
obt ai ned aP#™el8d8n in Table 1. 36 Exarrpl e 6 Exanple 1 was repeated except

t hat there S used a seed d er si on bta neg\ by dj spersin err]
havi ng & d (%8 Vézj F% W "’ed
whij

wei ght rat

? gmeter
sol utron a %3;'m§§§7° o 9::' e o e§5 of "é 'hy|
al cohol @ ﬁf:t el
propertu&%%@ dé i 'rmngpm paersaaf ofd n alls slk
Exanpl e SUHHE Rhrtebif ﬁt@w@ .uu héd@ﬁrgﬁéd%y

obt ai ned bNoqu aSB&ﬁn%'d?Gth{d%Tcﬁﬂol hawm aft 'waldr 263 38%), I%ﬁ& &u'nGl I@Wﬁrt'&% yl &lrddﬁ‘ ' ”
a wat er - al gehpk). Aok bahipiotibrpof W diiion! R reBuily nadrd Hadiha@bd With 0 lagRB@ dolEhqior SO
t hat_[ err] gy onNaOHe(199 b} héafd aBEHBCNINT kbp? allihde WmpbratRif@thourand to this

di sper sizpn Wehgical(ekertics/d® the Jispasidrsobinby bre shown otabled. 1 g), water (7.8 g) and
28% et hyl silicate (3.49 g). 50 Physi cal properties of the dispersion
obt ai ned aEempleasn in Table 1. Exanple 8 To water (81.6 g) having di spersed
therein NaOH (0.006 g) was added silica sol (2.3 g)(SI-80P, a 55 product
of CATALYSTS inta @kieihdlagiidi BixuNDISEIRR)) B@h @Dethyl Bldphaliwaler tweight retiolof 64.9B%Desl digsalad. 7
g), fol loweaména gas (358 plaand te s wal @dded 8102 particlesi{248i8rod hiaving gn Rvsyage partic) ee#a"rter gfo
this heel §Bumyechtaig@sees dspersion i whinhte e Barticles mang fost %y l"@tﬂhédﬁs Wkl e
control | i n&P thisesepd Sigeersigngyes dmmerlistely) adgled\an pausefARiviion 1Y 9) #f NpOH Grsé fang fhey |
al cohol (7@8;;;% "H’ﬁ‘de\‘f(é&%'Ple 6"7’8r @"""'&Fﬁj'“?%s@{“ﬁ F"°§5°F" %t‘%“(‘ﬂ'b?h “" ‘m"i"e
conpl eti on

with an®h t° av tﬁ sg Rﬂ ,ﬁ}g
) ?zs yA 1,%,,@? SRR ‘r B o
tion | har d wrth
Amxture égét aé@ Qur o et vvrth
stirringg , bésmt §yg
m xt ure vvas @5‘3 m zb a%% agartr&arae&argﬁ. aﬁe\]z?spgr%ro&)obtaﬁiw msﬁdﬁf?rs f or
an of typ i

2 hours whilam hdasaorn atwaaﬁ,

whi e, tur bh\dasﬁruﬁurrsdur{\ nt tmdn ed/\kd Gbid rwrrromfal Sfaliad RE AndlinG PGS slzoma state
obt al ned. 4yghation 9P said\Vpartidsofnd SAmNgd 81 Imébisng af sténning UFpeCdidcRon@idrovddpé ESEM).
turbi d ls gBurilerriole] unioinity | ob PEKIOP ¥ikze dlswiBlion wao reéplbadnted Iy D adelfficishted uniforitye(C,)
| i qui d anpinditaed by thh Dikwing equeiioght in terns of [err]. To this heel sol (184
g) kept with

- P70,y
Coefficient of uni formity (Cv) =
2D
P
50
Dy: Particle diameter of the particles when the cumulative total of the particles was 16% by weight.

D : Particle diameter of the particles when the cumulative total of the particles was 84% by weight.
Do:  Average particle diameter.
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stirring at [err].

while controlling the dispersion tgppksdgidgM t h anmoni a gas,

wer e added over 4 hours gradually and simultaneously,

a m xture of

i sopropyl al chohol (166.5 g), water (311 g) and titanium 15 tetrapropoxide
(281.3 g). After conpletion of the addition, the dispersion was heated at
70 C. and kept—at-that tenperatyre for 2 hours, Physi.cal properties of the
di spersi on obtjai nedgare ghqwy ifn|Tablle {1} Ex | & I Xxture [A]
(486.5 g), of n-but)ﬂ al gohjoli/ ifsepropyl] &l ¢ohol atio = 1/1) and
wat er {(398. 05{g), v kept |wilth stilrdinglat [edr] his mi xt g e was
di ssol v&d ammgni a%ds (71.72|g). |The |mijxfuie S wifth zircom um

t et r abut oxi de (1&@% g) 4] ogi mﬂ @i o oho ) Klisti ng the pH of
above 11, whenjebyeaowhite ttutbijd{litquid [IKI] itn rficl es ha@g been
di spersed was obt & ded. 25 Afhgell golf wa repar ed li | uting @he thus
obt ai neg white turbid I'iduijd{[]I}] wiith the dbove nedl mi xture® A] so
t hat the part iretes—+nr—t+he—H-gie--a At—1-04045%-by luei nterns ef ZrQ2.
The sanme proce¢dyre as in{Example{9 sitheh fofl ow? bpf that toethis
heel sol (184 gg wepe added the above- [nmenti oned|mi [ A (166.589).’. and
zirconi umtet fabut oxi de (28d]a! g} ol Bhwnsiotal opadpesad i {he di spePsfon

obt ai negl are $héwa EnoTahle™1™ FONCENFAFRT e Ay inpge 1 g
repeat ed except st haf aqueBiS| RaBHC 8l 8 PoR| asCaPkel | npt #ddeg {okthe
white turbid lji@uidg[1].}3 Physiical | propett e| di gper&i gna
obtai ned are $hBwn Pn Tabl ¢ 1. Compajative!Eka ple & waS I epeated
excep{_t hat =t e anount o TNy "tomoir—adiett 3 the ‘am)u'ﬁt"&oa,

wat er 48 adg’e£ wa$ 615 ¢ gnj nojconirol jot the p AMoNpa gas oS
ef f ect ed onmadldi tijon @f ihqé P8% et hyl $ibli cajeltp | | sof*. ,PRyS§i Bal
properties @f jthe|di sfer $Ppf] GbtarheicaresApRne| 1 19| Cgrgagapi ﬁe
Exampl e 3 45 Exanpl § 8 was|Peped| egeereept| that +te Q%l g)> s, aeaded
silica sol (2{3 g](SI880P, |ajptofuetjo CATALYETE CALSmIgl\I%S?RFES
CO., LTDP and &l solethyl al¢ohol €100:i7'a). 1fbllowe ifrifald and fhe

m xture thus ¢bhained-was keptjat fefr].|wWthout}a hefePolof =

al kali. Physig¢al propgrti&sepl|ipaldiaps]s|8inphia &1 sh gnaTgble
1. 50 Exanplejll A _§1§ ut g1 81 elehy u;hj,;:gw,q - 3P4 Bg dat ey, ‘(:Oglgeag)
was kept withistifring af [efr].| angl {nlthis hap vefl agmonaasgas
(2.72 g%. Thi $ m xture was{chalfgediwth P8% et hy [ e (00335«:9% Bnd
then stirred pP5 TOr 5 NOPT §_[OTODCHIT T H Wt ur b 'j(ﬁvﬁf’n wlj ch
seed particles corresponfiT g} Po™ 0?19 By 18| Bha| Bhsi P [etir® Balj peen
di spersed. To|this whitelturpid {iquid{(]V) hap p| agdgda'o;;ag-\g of
an aquegus solution (0.6{g) pf OH (0] 0p6jg),]ap § xfura fa8 > &

subj ected for{10 m nutes|go pupefspnfciwave [ r paf opt at-n-~a-heel sol
in which the geed partic 85 haf eLF\n dj spefsked{ip 1 ghal ef - al cohol 10

EP 01234 816 Bl di spersi D(g To| t hel t hus pb} al ned| heBl 8ko| {108 g)kapt with
stirring at 36.* C. whil®icbnirpllihglthelhpel 5o|@tB] pH f11.5 w¥H*amoni a
gas, wes#e added over 19 hours gradually and sinultaneously a m xture of

et hyl al cohol (4558.7 g) and water (47.2 g), and 28%ethyl silicate (16.5
g). After cofis feat theinostbstantial ditlerence isrpbsanied between particle sizes as measured by SEM and the

optical transmission type particle size measuring instrument means that the particles obtained are mono-

dispersed.

Accordingly, it is understood from Table 1 that the particles obtained in the present invention are mono-

dispersed and moreover the coefficient of uniformity C, thereof is small, and also from'Fig. 1 that the
present particles have excelient uniformity.

Example 14
50

In a mixture of ethyl alcohol (487 g) and water (389 g) kept with stiming at 35°C. was dissolved
ammonia gas (71.7 g). This solution was charged with 28% ethy! silicate (17.4 g) and then stirred for 2
hours to obtain a white turbid liquid in which seed particles corresponding to 0.5% by weight in terms of
Si0; had been dispersed.

&5

To this white turbid liquid was immediately added an aqueous solution (3.3 g) of NaOH (0.03 g),

whereby a heel sol (A) comprising the seed particles dispersed in a water-alcohol dispersion was obtained.
To 87 g out of the thus obtained heel sol (A) kept with stirring at 35°C.,while controlling the heel sol
(A) to pH11.5 with ammonia gas, were added gradually over 19 hours a mixture of ethyl alcohol (455 g) and
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di spersion was charged with an aqueous solution (3.0 g) of NaCH (0.03 g)
and heated at [err]. and kept at 5 pplyajsslgpgBerature for 2 hours. Physical
properties of the dispersion obtained are shown in Table 1. Exanple 12 10
In a water-al cohol m xture (3238 g) with an ethyl al cohol/water weight
rati o of 89#alet (386.9), siinsimodousyiwithasesatiyl iizste (90 giS Aty condpietiort @ tHehidditionpiBe dishdaidn
[err] part ivdscshargdd3 Bitty am agdeass soiptiam (18 @ at) NaQid(t.0 g), cheatbdiae 7&1C.,odnd et atnthat
wher eby a dempbratirg foe @ hows wherebyohdistersiod (1) wes akleingdh This alisparsich () awas dridet 2090 unt
to 4% by wetbipintpovgprpatighes. of [err]. To this seed di spersion was i medi ately
added "an saque Shesthusophipined powdsp periiciest (1 Igh @pte (dippegrsey)in azpaling reein (10Rta) (a8 epery resin,
subj ect ed fRS‘Pd“&QB’ 39f el &y Mitgui Jogwy %'@mce's,v!m/)eto 1PrORRIP 13 ik comprsitien; Pulstrpfescior laigp
conpri si ng ad LrE Cjsolay dayier TS gliAidoRY (PEYHNG ghey ithus ebtaingd inkcFampesition cons e
particles. "F&““E’?f@""? h?is‘"‘bt?f'%ﬂ‘ﬁ*l%’b “ﬁ‘@@'la"% 81 ak'é‘B'f‘a‘W“P'ﬂp@W rt'i“? Hﬁssaf‘“bf@“’r P which
whi | e cont rt@f‘ ﬁa'i‘? g:?é’ (3 dual W
over 5 h8u t' WL °(9°gw %(ﬁ’a Q' "8 nhd
?Sﬂ)r ]Str

S'W'taneod'S‘T ni?l’" 16 S o éﬁfél‘é"ﬁu,.% anpil s
cok

ll
R M@” R i i

UUO

045 glas on FWh%ﬂ QFaBéan%nto (}tﬁ rﬂﬁonp ﬁbrg aga’ @eeﬁ o
Tabl e 1 Exabatk ﬁs &5aS head our Bt ¥dou beun Kay/cm? 1ot eluldVhe 1 resin,
al cohol /“ﬁt\@ﬁreﬂ?ﬁ(ﬂl}ﬁecésadf bélls%f‘lafg@ ll iP&yshl Westay e Q&QW @re%ﬁ’ed anmoni a gas (258

g), and to think tHeSortitt @Ele nas bitaineaichlisGbrasige 11408 i) dispRy Hévides) Baid@ YdNon 6t being
particl e dimewies Wit the Todlingl FasihOwRIij6uted liquie CHBlalElias PRINBI niRtionBd eIV whéresy SR
particl eso Uit piysthl@isfidg deyicseasgdbtainedt terns of [err]. To this seed di spersion
was i medi atel y added an aqueous solution (161 g) of NaOH (1.61 g), and the
resul tant nbrnhpedéswas subjected for 10 mnutes to supersonic wave treatnent
to obtain a heel sol in which the seed particles had been dispersed in a
wat er - al cohol Telthe gisparsien{ (k) kephiwithosirring B3P "Rewdre sdsled gl alohol 6B gl apdavater (Sh
stirring? r@olodhe taytingmixiwe. whileyoskaling thepH ay 155 wigy grammania gk dreggAdadcamdusile ovar o
with nit rog‘ﬁ!a 88, m"&Wﬂ%ﬂ@' H'E@P’@Qﬁg)\ﬂa%w?‘ﬂe@% m‘ﬁ?“ Ysfyrvyith Wbs"ﬁétél(sz%l

thus kept w8 9516?5@!?" ' ‘9% rfess'“%ﬂwfeaw%%@?ﬂé"“ﬂfa" anyepys solution B o) of
(305 1 g) tﬁ »g? 70 % heel sol (B) To this
si mul taneoJ?P il e t Stéh % g‘% v‘8? g)fhe%ge
addi ti on¥ il ! '
“
g) of NaO—| Z,:fg ﬁ E{esl ip rsngggsasrgc ith ;Ei%é% gg £ N aOe
hour- @74 %é&:efuagt
Tabl e 1 T %F-é?i%zdbab tb tﬁnﬁ& sp erl ca rt | c es pr esen

in the diSper }iQRSigR8 cAsRLHipky ddv 3w§§tﬁ§&%ﬁ3&d RABRIRY %m@m\e(‘pmm%'nv&ampne
exanpl es wafy dJBépt Hatfe Mis TBBINSY Swdé partilbs G g)tvfsﬂanﬁé'ﬂal%& fAlnd %Qﬂugﬁ@sﬁﬁg 8 to
Si ze neasurdrére dhShI soRIRBditioh ARG PEder PticRB 40.0508) veRYdidpersadoin 1k SRtk BiBohol to
K K, and gréjrrepadispbisibs Si ze and state aggregation of said particles were

exam ned by neans of a scanning type electron mcroscope (SEM. 40

Furt her mar eExamplefil®r mty of particle size distribution was represented by a
coefficient  of uniformty (Cv) ‘indicated by the followi ng equation. [err]
Coef fi ci ent offo theidispersion (i) (1426 §) cbRined HOE ample]15 kept¥ith tstirdngoat 5 a¢reners adgpd pthy
particles wheohol (e o} andiwaleri (1 @loTaihe ggsuktingmixpire; Wiilecasniygling the ypiiyre aepld i-Swith
[err]: Paimmaniacgag werfoddded grpduelycovei 14 haurseasmixtyearpf ot qlaghal (i8¢ oy andt (275 ).

t he par t #c| @eulapeousy withyR3% pihyl ificater (236, )- After pqrmpjeli 9%"%"9'@?% theresyitingixturgowas
EP 0 234 g1¢haieqd with an_aqueous soluiion (65 g) of NaOH (0.7 g), hpqted at 70 C., and kept at that temperature for

2 houwrs at obtam a heel sol (C).
To this heel sol (C) (1324 g) kept with stirring at 65 *C. were added ethyl alcohol (185 g) and water (151
g). To the resulting mixture, while controlling the mixture to pH 115 with ammonia gas, were added
s0 gradually over 19 hours a mixture of ethyl alcoho! (93 g) and water (150 g), simultaneously with 28% ethy!
silicate (82 g). After completion of the addition, the resulting mixture was charged with an aqueous solution
(68 g) of NaOH (0.6 g), heated at 70 C., and kept at that temperature for 2 hours fo obtain a dispersion (i),
which was dried at 200° C. to obtain powder particles.
A large liquid crystal display device was then prepared according to the same procedure as in Example
85 14 except that the thus obtained powder particles (1.8 g) were dispersed in the sealing resin {100 g) to
prepared an ink composition and the powder particles (0.1 g) were dispersed in 1 litre of ethyl alcohol to
prepare a dispersion.
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X 4-0- 20~mmemeeme . . EP 0 234 816 Bt L e _ 4 co- .
1. '1 0 k a [.0. | .0
40 O 10 <#&xdmp17 ' '00 (W, 0000 -' 00 O - O
11434 43 c93

43U) V - To the hesl sol (A) obtained in Examplé -14 kepl vith stiéDG@¥3530., while controlling3hg heel sol to

' pH 11.5 with ammonia gas, ere-gtddually added over 19 hours a mixture of étifyl 4iEcholtSOB ) aridy, |
i s ne%w whipio (3007 8be SimvitEnesaisly fith 28%cetiyb ailieatsi (2268hg)r Afterrompletion of dhe atiitighs the
~~~~~ resulting-mixture was|chargedwith an aqueous solution (204 g) of NaOH (23p)] hegted at 70 ° C., amd kept at
d| S per sedhatiampasstae s 2 hovra tacohiaine 3 disrarsion @V)- Gibis fispersioniVioyastdied BP0 Cs tosobigin |
and al so PR |es1 hat t he present partlcles have excellent unlforntty
Exanpl e 14 '3’39 ! digplayd opapcasding tn fh °\ﬁHP%P’° e

th st’f f‘fﬁ °"" h‘”%'s
whs char oREPYY 8 a‘%sﬁﬁ/ﬂ%‘?ﬂm 48? 9 ot aat;?'eﬁ e SR Py ooy ?lfmﬁ’bt?r s
to obtai np?p%? P i d 1 i quid in which seed particles correspondl ng to

0. 5% by welaht 354.9f Si Q2 had been dispersed. Ss To this white turbid
l'iquid ya ded an aqueous solution (3.3 g) of NaCH (0.03 g),

wher eby”a hqglee Slia (riNtel GRS bSicBS whrd Srepsies alibfuin &5 55 sSHheS BIBEGIEY b Bxdinple 14
wat er - al cghgh ?ﬂl‘l SoAFniidn@IlY kAGWh z&@'a 8 catat-ﬂn QZbléh Wét‘& a6 usbd'fR sbid!Sas¥Dt i ned

heel sol (A)cnk@Rbrisiistdl 1ardd liquid\Systll didftayCa Wré lofiliafol) RicddRitlg 16 Uhe (A)
to pti 1. mousvidgmetigapni a gas, were added graduarly over 19 hours a m xture
of et ﬁb al apnl coll #ascufigft withG dlatond cuitht & its’cdfireSdortiol tightaide por{idh&ad Bt side portion,

Si mul t aneousrdythwvithidkned8 %F difuiy lerystall lay»a lof eéch /fdrign .wad\fnite@surezioby medns oot anf eldchien
addi tion, tihierostoppersi on was charged with an aqueous solution (103 g) of
NaOH (1.0 g{) Thecaesentedn thp dmagp poertiems abf koapst specert dadicles @oguegatet! particidsh wasDexbroineds ,
wher eby a dbsienaked ayeq and whas e\@btoesi ¢oawse sppér padicle weas ebseyypd( ald dewice whasigredeches 200
C. to obtaivetestiveder particles. -~ -The thus obtai-ned- powder particles (1
g) were disge les (14 gnds Fa?t‘%@""?@@t“ﬁ g&wsgz ando/n S@pdigyid Frysielia stopgly digleelricand
sol d by Miquidgrysigh atpmueﬁmr% Was uspgh@n Example 16 and-Gomparativ Fxamplor aad 8. SBR liquid
Subst r at e@ﬁﬂr‘”?’&'ﬁ %)’és ySee i @‘?ﬂf?é? a1d & Exramples Sang 8., T figyjel givetal (Mesck) was
printing ¢7d T ! dispiay ISHEAS 3 PreBRCD e REATIIeR (95 Hiek Patiemansy t pptain

ori ent |8W ﬁ%ﬁﬁ?éﬁ@“ﬂf ®3ni nate conprising the glass substrate on which
transparent el ectrodes and orientation nenbrane had been forned. 10
Subsequently, in 1 litre of ethyl alcohol was di spersed the powder
particles (0.01 g) obtained in the manner as above, and the dispersion thus
obt ai nggd was sprayed over portions of the substrate for a large crystal

di spl ay device placed in a spraying chanber kept at [err]. and 3 %

hum dity, said portions being not provided with the sealing resin. The
subs&“ate was then subjected to predrying at 90 * C. for 30 m nutes, and

t hen 'pl aced upon the surface of another substrate for a | arge I|qU|d
crystal4di spl ay device, conprising a is glass substrate on which
transparent el ectrodes and an orientation nmenbrane had been forned. The
substrates thus assenbl ed was heated for 1 hour at [err] . under a pressure
of 3 kg/cn2 to cure the resin, whereby 100 pieces of cells for large |liquid
crystal display devices were prepared. Into the portion of the thus
obtainel cells for large liquid crystal display devices, said portion not
being provided with the sealing resin, was injected liquid crystals as wll
be nentioned bel ow, whereby a | arge
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20 liquid crystal display device was obtained. Exanple 15 To the dispersion

(1) (114 g) kept with stirring at 3Ep §o3)\8i
To the resulting m xture,
wer e added gradual ly over

water (51 25 g).
wi t h anmoni a gas,

fdded ethyl
Ile controlling the pH at 11.5
19 hours a m xture of ethyl

al cohol

(63 g) and

al cohol (638 g) and water (814 g), sinmultaneously with 28% ethyl silicate
(325 g). After conpleti¢n of the gadrtron, the regulling m xture was
charged with an aqueous{sol ution ({65 g) qf NaOH (9. ®g), heated at [err].,
and Kept at that tenperature for 3 hours jt ofoptai p élgegl sol (B). To this
heel s6I%(B) (94.6 g) kept with stlirginglat8[2F ]| vgBeSadded ethyl al cohol
(116 g) and water (95 g]. To the 30 fesulitiBoy & x} urgg ghijl e controlling
the pHto 11.5 with ammpni afgas, Verg gradull§ yw adddﬁuorrger 19 hours a

m xture of ethyl al cohol (3G g) gnddwat ér §lf3§§ , ®i°n§l tlaneously with 28%
ethyl "silicate (207 g). Aftdr congl efi on |ofgtdd ﬁiij goa, {the resul ting

di spersi on was charged wth an aqyeous sqgl ugi“orE ’CE% égf NaOH (0.7 g),
heated at [err]., and kgpt at that tenperatgr;‘eufg'_gflg_ g to obtain a

di spersion (11). This dispersion (I1) wag dgi @'gtg[gequ.gto obtai n powder
particles. 35 A | ar ge—ti-gtH-g—gi-si~aht-ch-Sitay—tevhce—-was t hen prepared
according to the sane pfpce@ure ag inj Bxanplle {14 pxcgpt that the thus

obt ai ned powder particl g8 ( § 5 g) |werp (dilsperded | n tthe sqaling resin (100
g) to prepare an ink cop®dbsti on-ang | Hepowddr phrtijcles |(0.05 g) were
dispersed in 1 litre of et.h%l a8 a)Bp8i & preySike h @|8pBrgion. 40 Exanple
16 TQ the dispersion (I zﬂ-% 102&@;-)6;& dliopedejidicExhn@l{eid5 jkept with
stirringoat [err]. were uegdgeﬁh | 1al dol an ter (127 g). To
the resulting mxtyfe, /gigg gamtnolljng t i 11. 5w th ammoni a
gas, were added graglual |¥ Sver 49 ihoufs & mxt e al cohol (164 g)
and water (275 g), g6 s|gultageously t I te (156 g). After
conpl etion of the &idit|$n, tHe résul ing ged with an
aqueous %ol ution (65 g)|&fs WagH (0. [ 9)|, and kept at that
temperature for 2 hours Et:ﬁbfaﬁn-agoelm heel sol (O
(1324 g) kept with stirfe uaagg E;'y%r ohol (185 g) and
water (151 g). Tother§:§gugggn=ix uy €, the mxture to
pH 11.5 ‘,yé/ith ammoni a gag® #wgrg Sddefl B( ﬂ)ra ug hours a m xture
of ethyl™al cohol (93 g){&rgigwat®Er (LS50 ig i w th 28% et hyl
silicate (82 g). After pofpletiontot—itHe ulting mxture
was charged with an aqugous|sPl utiloh lgES ), heated at
[err]., and kept at thal tenpgratyre fdr a di spersion
(111), wgich was dried ht fr%k 8i3Y8in § s. Alarge liquid
crystal display device wa hgn epaird e same procedure as
in Exanple 56 14 except t&@tgthe t huis {ol ticleg (1.8 9)
wer &, di spersed in the sgala pg*resiin{ ({40 i nk cbnposition
and the powder particles §0{1 g) \wefe di $ op et'hyl al cohol
to prepawe a dispersion 33} i EP{0] 234 ¢ To8t he heel sol
(A) obtained in Exanple| 14 kegt @ B[siBiby S whiEes @ntrolling
the heel sol to pH 11.5| wi& h &ihchihelgds: y addﬁducgver 19
hours a m xture of ethy] al¢ nol (1p09 {0]) r| (3Q07gq] ,

simul taneously with 28%-ethyl _sililcatle i L..can I§tg@n of the
addi tion? the resulting mxture wag|ghdwog gleous gaf étion (204
g) of NaOH (2 g), heated at [err] || =am]= tenparagur § for 2
hours to obtain a dispersiog (1V) {gllhi g wds gr§&d at 200 *
C. to obtain powder particl@s. A ||3fde |l i QU i sgl ay. device was
then prepared accordingto Phe sanf@| pr qce8ud nplie 14 except
that the thus obtai ned powder partﬁ:l S . d] sparsed in the
sealing resin (100 g) t —
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prepare an ink conposition and the powder particles (0.1 g) were dispersed
in1litre of ethyl alcohol to prepgy
di spl ay

4-9 15 Large liquid crystal

indicated in Table 2 were also used in sone cases.

qhgiaﬁpersi on. Conparative Exanpl es
evices were prepared according to the
sanme procedure as Exanple 14 except that conventionally known spacers as

Characteristics of

| ar ge

liquid crystal displgyreeviees—as—pureparef—werg—epattated according to the
foll ow ng nethod. 20 (1% Thé clel | whs cht lofff W th ajdi anond cutter at
its gentre portion, Irightsgdide rtiop ang llefg sfdeg portion, and the
t hi ck s of liquid cpystaliga rngg a8 rgi@ sgireasured by neans of
an el ectron mcroscopg.| (&) Ihe presepced (g jtRe 2 egportions of coarse
spacer particles (adgtqohfaed p&r ?dl"es) NaE leXaf he' Py the naked eye, and
when even one coarsel Epdetr partficlie Was pbsler ved qaiq devi ce was graded
as 25 defective. (I8 Exanpl es 14tant 17! and!Cohparafli ve Exanpl es 4 and
7, Smc'™ i quid crystiak {(a d4trongl y {di el ectrilc quuid cHystaI, a product of
Merck) was used, in [E§dnplé 15 andiCofpar ptijve |Exanpl e 5 and 8, SBE i quid
crystal (Merck) was ju§ed, 4ijns Exanplies L6 ahd [Conpral atli y¢ Exanples 6 and 9,
TN liquid crystal (Me*qkyaes| Gsied | SThe 3 aBdseﬁIi&tuq 8nystal display
devi cegg as prepared [weries Bxadr| Bedsfi @l | t k2| B pErfﬁ)rEg.nEG' to obtain 30 the
resul ts’ as shown in Tal&d3. B5 [40 (45|50 b5 (14 FR 0234816 Bl ,. 1
A~ 54 V .5~~|~~~r~~~+~~~~~ -
of .02 g c 54 014 4710 986 054 a00 10a:
A 4 . i | ' L ﬁo O] o4 i { 10 *0 J~I
*1 X~~ip@d o 1 {18 | a 1]10
W} gNMO54N@1XN| | ,|vd oo~ ~ ~ 0 40.
20/0. " O A al t. s _ 0 OlA]Ofe 0|M P4 9%*4
0.. . 50~~ aug wlvo|lolw Sl |ljwiBlaT 0 _ _ 0
3 a idl 32554 offgeigleinivis] /ety 1 15
60 25 j~z~ ~§T¢§~:" L1811 °400p R 7|7 |SFPa ®
-
s 1gdgh
3 |EZE
[ -~ 4~
30
— 2
[ [}
%6 § "
™ T @
35 @ o wlolojw ojlmalalololo 3% o
o o -+ o [ T+ [} o [ - [+ T o ]
£ laloloim| a|a|lala]w|e g2 &
~ £7A P
v 0
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4 440 co" 4t 0 Nt t (1

| ~~~~~~~~~ Example 18 F o~ 40
HO T ' 18~~~~~~~~~~~ 1910..C
"1 ~~~~:1~~" The ddpersion (1) oBtaired inVExample(4 was died at 118C. & ébidh vhité pddermartictes.000 O
0 " a a Subseguer@y,*the thus oljained Gvhite PowderOparticl®s were subjecfbd in an air Btmosphere t6 heat O

~. 0 T¥va tegmeny4t 3502C. for 3hours, wherdupon Hlackpdrticiesiwere] ebtaingd. $4. *% *% s s
S 0 0p  of largegliguid crgsial gisplay device Was thep) prepdred accgyding toghe same pEcedures in Bxaple
a® "4 3 14 expeet that the black powder particles (1g) were dispersed in the sealing resin {100g)Ho prepare aink o
oo 0 O Fompysition gnd she poyder payticles {0.01gwere djspersed in 1(jitre of thyl glpohol.c 010 214 i -
14 41 14i tUW O 0 0 0 0 0 0 0 a00 15

of %o Example 19 | | | .54

14 ii v~ The dispersion (I} ghtained in Example 15 was dried at 110 °C. to obtain white powder partIé S.

§ubsequently, the thus obtained Q;IIK pomé;;cﬁ icles were subjected in a nitrogen ﬂthsphere*to o
(Reat treatment at 750 C. for 3 hours, upo articles were obtained. ’

A large liquid crystal display device was prepared according fo the same procedI(re%é 'Iﬁoé'“ pIPiIQ
are
1

[~~0 | i
I a ;] Oy
except that the black particles (1.5 g) obtained above were dispersed in the sealing regin gog B) to pre

s s U s o e

an ink comlIosition and the black particles (0.05 g) were dispersed in 1 litrg I:f ethyl ﬁmhol.0 1
40 1 1 1 1 1 1 1 1

1 sl# 1 Example20 - @ oa' 01 | I } 1 1 , I t ! I
! ) 20 > S~~~ fid:. 14 iiu 460
| | The ispgr&ion (i) obtained in Examfj 16 Yas dfieds#l 110 C. to obtain white powder particles.
010 55 Subsequently, the thus obtained white powder particles were subjected in an air atmosphere to heat
treatment at 750 ° C. for 3 hours to obtain black particles.
A large liquid crustal display device was then prepared according to the same procedure as in Example
25 18 except that the black particles (1.8 g) obtained above were dispersed in the sealing resin (100 g) to
prepare an ink composition and the black particles (0.1 g) were dispersed in 1 litre of ethyl alcohol.

Example 21

30 The dispersion (lv) was then prepared according to the same procedure as in Example 17 except that fo
the heel sol [A] of Example 14 were added a mixture of ethyl alcohol (1509g) and water (3007g) in which a
water-soluble phenol resin (9.5g) (a product of Dainippon Ink and Chemicals, Inc.) had been dissolved.
This dispersion (lv) was dried at 110 °c. to obtain white powder particles.
Subsequently, the thus obtained white powder particles were subjected in a nitrogen atmosphere to
35 heat troatment at 300 C. for 1 hour to obtain black particles.
A large liquid crystal display device was then prepared according to the same procedure as in Example
. 18 except that the black particles (0.5 g) obtained above were dispersed in the sealing resin (100 g) to
A\ prepare an ink composition and the black particles (0.1 g) were dispersed in 1 litre of ethyl alcohol.

4 Comparative Exampie 10-15

Large liquid crystal display devices were prepared according to the same procedure as in Example 18
except that such conventionally know spacers as indicated in Table 4 were also used in some cases.
Characteristics of large liquid crystal display devices as prepared were evaluated according to the same
45 method as described in Comparative Examples 14~17.
in Examples 18 and 21, Comparative Examples 10 and 14, Smc* liquid crystal (a strongly dielectric
liquid crystal, a product of Merk) was used, in Example 19 and Comparative Examples 11 and 15, SBE
liquid crystal (a product of Merk) was used, and in Example 20 and Comparative Example 12 and 13, TN
liquid crystal (a product of Merk) was used. The large liquid crystal display devices as prepared were
50 examined with respect to their performance to obtain the results as shown in Table 5.
The Y value (a value represented on the basis of JIS Z 8701) of the black and white particies obtained
in the foregoing examples and comparative examples was measured in the following manner.
Each of the black and white particles was placed in a cylindrical cell and measured for Y value with S &
M color computer (SM4-CH Model, manutactured and sold by Suga Shikenki K.K.).
55 1t is understood from Table 4 that the black particles obtained in the present invention have a patticle
diameter of 0.1-10 im, a sharp pariicle size distribution and, moreover, they are black in colour.
Furthermore, it is understood from Table 5 that when the black particles obfained in the present
invention are used as liquid crystal spacers, the liquid crystal layers comprising the same are found to be
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16
was dried at 110 C.

t hus obtai ned white powder partic
heat 5 treatnent at 350 * C

ng“ﬁﬂﬁ&aq

articl

es.

EP O 234-816 B1 Exanpl e 18 The dispersion (1) obtained in Exanple 14
to obtai n whi

Subsequently, the

S were subjected in an air atnosphere to
wher eupon bl ack particles were
obt ai ned. less iragulpe inl thigkriess aridyextellbnt Gi Sptkaliyy SRAINGIE aliR Snofebdn af aRevlial irgisdydi Ng
to the sapegoppraomedure as in Exanple 14 expcet that the bl ack powder
particles (1g) were dispersed in the sealing resin (100g) to prepare an ink
conpq@sition and the powder _particles (0.01 g) were dispersed in 1 litre of

for 3 hours,

et hyl % cohol . 10 Exanp] e 19 The}di spersi oR- (I'l}) obtained in Exanple 15 was
dried at 110 *C. to obtgpin white]powder paratgcl es. uSubgequently, the thus
obt ai ned white powder particles ywere suybj e@tgad ingg.n;trogen atnosphere to
heat treatnent at [err]} for 3 hpurg, vher §tpor bﬁéjc2<,,= articles were
obt ai ned. 15 A large |IquI d crystal |di s@ity [deVidGke Mas prepar ed
accordihg to the sane procelure ps §n E I@%ZS;% °" that the bl ack
particles (1.5 g) obtaijed gabove wWe¥ e ql pered g mst seal ing resin (100
g) to prepare an ink conposftion|and theg Btatg | dog Gi §¢s (0.05 g) were
dispersed in 1 litre of} ethyl algohol . |EkaBpt | 208 4G @he dispersion (I11)
obtainegd in Exanple 16 jas dried ai [edd] <4 RFF%di te powder
particles. Subsequently, fﬂhe t huf ptiaijned i fe o,v\del‘ particles were
subjected in an air atninsﬁhege t cat {trgafment gt| [egr]. for 3 hours to
obtain black particles.| Afle ge | Latsld [craist ab | didpleay] devi ce was then
prepared according to theas uprgoab'l?ﬁre 343 i 3 e 25 18 except that
the bl ack particles (1. 8Ug)£-g)E N f bovd Wwer ¢ aplsper sed in the sealing
resin (100 g) to preparfe§dm 5k rracpsmiqn angd the bl pck particles (0.1 Q)
were dispersed in 1 |itirgidfs &t hyl{ plicoholl.| Exanplle 21} 30 The
di spersion (1v) was thd 8%h8red labdoididg tolthd lsank procedure as in
Exanpl e 17 except that |t® t% heell 6ol |[ All of Exanpl e 14 were added a
m xtur & of ethyl al cohql§(1509g)t anpiwat er] [(30p7g) [i n ihich a wat er-sol ubl e
phenol resin (9.59) (a|pg8d@&E af Da |ln| ppan I nk and Chem cals, Inc.) had
been di ssol ved. This di %6!;8‘13@ (J:V:)c S «f6ji ad atqf{,arr' . to obtain white
powder particles. Su‘t_)seq‘%mtﬁ o t-he—t s ﬁta‘i hediWki t £ powder particles
were sybjected in a jitjirpgeng it nnsphe.r«e t ¢ {35 heat ,trelat ment at [err]. for
1 hour "to obtain bl &k |{@E8iT8es A' Eafgeljiqujd q yst;al di spl ay devi ce was
t hen prepared accor di ng % 87t*he e procedure Bs irl Ex.arrpl e 18 except that
the bl ack particles (0.5 g) obt3gine ;abov¢ i ised in the sealing
resin (100 g) to prepaie ag ink jcgja@ps|t i-gn aclg particles (0.1 g)
were dipspersed in 1 litre @f ®thy~ecohgs ti ye Exanple 10-15
Large liquid crystal dilsplay deui ges warelq ordl ng to the sane
procedure as i n Exanpl ¢%8 KLT}.t theatstugt al Iy kKow spacers as
i ndi\cated in Table 4 wgre aIsQ Ysdd| i n| so ra terlstlcs of large
liquid crystal display|deyi qes_gsRiaPar te acogor ding to the
sane 4% nethod as descihi hgd |§E¢cﬂﬂ [af i VR 14-1E. 1% Exanples 18
and 21, Conparative Examptes anaers 1 ysﬂal a strongly
dielectric liquid crysfal& e%Mch e r , |nn ampl e 19 and
Conpar ati ve Exanples 11 agld 1 - WA THTO pr@dust of Merk) was
used, and in Exanple 20 apd Cz)ntarajlt!va € 13, liquid
crystal‘s(a product of Merg) Va8 | B88iS Tha&id chyst@l displ ay
devi ces as prepared wele %0 |ekarfis '6i-i/\4 t ke o] @ helﬁ'rus gerfor mance to
obtain the results as $hown |i; Ta Ie§5 The 16 val u€-represented on
the basis of JIS Z 870f) of the |djglek. PRGN € Rl Iesb obt ai ned
50 vetf eot O] OV E«n "t gﬂﬂﬂ
5 Q| i tliﬂ ':lﬂ
N ni iy
a H ® gc
Al (84| |33
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I n the foregoing exanpl es and conparati ve exanpl es was neasured in-the
foll ow ng manner. Each of the bl ac? 4v§)| t part Icles was placed in a
cylindrical cell and neasured for val ue WI S & M col or conputer (SM4-CH

Model , manufactured and sold by Suga Shi kenki K K.). 55 It is understood
from Tabl e 4 that the black particles obtained in the present invention
have a particl e di anmgrer—of I Iga sn?'r'p‘ TTicT g~ ST ze distribution
and, noreover, they are black iln ¢ol pur| Fu thEr rq, ift is understood from
TabI 5 that when t hel bl ack jpariti ¢l e$ obta,;ﬁ Iy _Lkeupr,ﬂ;ent i nvention are
used as ¢iquid crystal spgcers, the [iqpi d@crdysal ¢llager%|conprising the
same are found to be 17 8 HPy0 234, 81H] BIS | p SirBaofillgf | i n thickness and
excell ent in operati gmegglmgrcg ael,.8 norieover & jaggokexeel lent in display
performance. A: O Ead N OI-PliPe9AZIH| &iF81'808 '
(A - s T FTi| 04~1—t 0
0. 0 " toa X—~~~ Qg e B VA I S A V 0
oco~~~wa ", *0 0 o 4 30 0 e Y | . - ~~=
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Example 22

55
The dispersion (ilf) obtained in Example 16 was dried at 110°C,, and powder pariicles (1) were
separated. The thus obtained powder particles (95 g) and methyl methacrylate resin powder (5 g) (a trade
name MP-1000. particle diameter 0.4 .m, a product of Soken Kagaku K.K.) were mixed together to adsorb
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25 40 a EP0234a8&BI 0 0 O 0 01- W
0 25 I |0 i i n | -.
| the resinlon the particles. Further, the phrticlesOverdstirred by rtheans of atralt miiito- coat-the resid @a thel
$4 particles (powder particles (2)). a uGa |
| 95 A large liquid ctydtal display device was then prepered adcordihg t@the $&ne prodddure &in Example 00
0 .k, O excépt thatlthe @owder parficles (1) {1g) were dispersed in the sealing resin (100§) % prepare Bp ink
* \r% ¢ompogition and the powder partifles (2) (0.011g). wegd didpersed in Qlitre ¢ ethyDalcoh@ to prepar§ al4
94 O Odispegiop and the substrate asspmbipd Neghepted at 180°C. CDO.i 01
010>101"I_01" " e |0 45
V4_ - -Example2d
O0~~~~~ 50 22 55
The di é‘ber Si ‘;}"al’ M '@B'Féfy és ?gms'" Wg"aam?
particl es® ° ' % 'g w‘éﬂgw}%‘i" z and
met hyl ne age °ﬁ'3v%l "° °’t"?3 % &k '“° '1 '?ﬂ
di anet er - $ Jé aéw sy o Wdpalb g per Lo

|ce u e
adsorb 19 %%; § '?a rmsn?féa'?b%e fﬁﬂ]ﬁ%ﬁ 't}llwcfshe particles
were stirr g 9 bl ne L85 WaE Bbingi byt it s

(powder pariigh .ﬁ§s£ mep ea{ Biht Es'&kﬂl d WS TR lingtlid RJsRY (MERY) #& HBsted &RMNn

pr epar ed aC&&frﬂ'ﬂé\Sa pled. RGhSRAIED BYINaE SlibjeBled deﬁlnfEQiWh@ cotrif@gar Rpdratbrih@soohe
powder, par tic] Rdur éol at(tﬂegepaw paticlis WoRY rBiidreti ndvdb if @l ligind ciy 8l lidyer( 3fdCiBoredktér
prepar @ an thékcbwas@emiahdd with fespdttitolit dispravmasrmpast i cl es (2) (0.01g) were

di spersed (@) larde liqiie coistabdispydy dalicashadre Subjeptod ad Geal cybiles et wiomin 1hé) Hedtifigoand
subst r at e assimgiryee was sopbatat €dmas bptesan] -20 ECanmpl 80°2G., a@ display Apedembnch af tHear ge
| i qui d cr ysdesitesctvas pdndigmedevi ces was obtained in the sanme procedure as in
Exanpl e 22 except that the powder particle (1) obtained in Exanple 22 was
subj ect?®d in a nitrogen atnosphere to heat- treatnent at. 750 C. for 3 hours
to obtain black powder particles (3) and the thus obtained black powder
particles (3) were used. The characteristics of the devices prepared were
eval uated by the nethods of Exanples 14-17. 15 The cells for liquid
crystal display devices (LCD) were evaluated by the follow ng nethods. (1)
Di spl ay’® performance of LCD was confirnmed when the LCD was obtai ned by
assenbling polarized light filnms so that transparent |ight is obtained when
TN inquid crystal (Merck) was injected and an electric field applied.
Further, LCD cell was subjected to centrifuging with a centrifugal
separatsg)r at 800G for 1 hour so that the spacer particles wer e render ed
novable in the liquid crystal |ayer, and thereafter
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20
Large |iqui

d crystal

the LCD was confirnmed with respect to its di spl ay performance.
di spl ay devic

(2)

@y ected to a heat cycle test

wherein the heating and cooling cyc e mas repeated 4 tinmes between -20 C.

and 80 C., and display performance of the devices was confirnmed. 25 30 35
40 45 50 55 2Be resulisBbigiravard3showbit Tdes.r esul t s obt ai ned are shown in Table 6.
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Claims
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1.

A process for preparing mono-dispersed particles, characterized in that hydrolysis of a metal alkoxide

is carried out by adding said metal alkoxide to a water-alcohol system having dispersed therein a metal
oxide or metal hydroxide as a seed, and, while keeping said dispersion under controlled alkaline
conditions at pH 10-13, allowing the hydrolysis product of said metal alkoxide to attach onto said seeds
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pepr ngnoo- i pese ari ce, hgacgrza—ytht—yToyss fa etlal oxd iscaredoudy. ddn
"si rea lo Set ae-l oo |yt iPrie o fri ea oxie o ntal hydoxde s4
sed afd whl epn. ad4i pri_rlgdrc kI lc@hijtinsat H 0-1, [loin th
yr | sspout of si ea loietogtc Sl&d -~ a ;a2 EP 0 234 818
Bl C{L M S * to effegct particle
growt h thereof. 2. The pI‘Oj espg Wn claim1 wherein the al cohol
concegfration in the water-+al gghol { systiem ils 35- 97% by weight. 3. The
process as clainmed in claiml i%eg ei n tihe dl cohol is nethanol, ethanol,
n- propanol , isopropanol, n{ & § %8l oholg qr i sobutyl al cohol. 4. The
process as clained in clai mflf yf&k ei 1B t|h& dqoncentration of the seed in the
wat er - al cohol systemis 10} & :'O.E)S-@.O‘%hy weight in terms of the oxide
concem ration. 5. A procesg 3 g pg eparijng Yl ack parti cl-§s, characterized in
that hydrolysis of a netal |al kbxi®¥g is jcarni ed out by addi ng said netal
al koxi de to a water-al coholl & tET v i spersed therein a netal oxide
orgeret al hydroxi de as a seeecﬁ aryd, | Wg lle Skdepi ng sajd di*sper si on under _
cé#rolled al kaline conditiidhp84t8 153 W 10- 13, @l | oyi ng the hydrolysis
produét of said netal al koxi de&taos ptt%adh “ont o sagq,%gedg.,to effect particle
grow h thereof, and in thatf t {-H-cHes ~eparaE%d;£rQ§1§t he di spersion are
subsequent |y subjected to he At rient catl a te “h'b%’t ugd above [err]. 6.
The process as clained in ¢l a hhet di & tthe al 8¢ cBlcentration in the
wat er - al cohol systemis 35{ 2 9™hiby \)yei ghtgs 7." The process as cl ai ned
in cl& m5 wherein the®al c¢ho Het hgnol | et hanol, n-propanol,
i sopropanol, n- butyl gl cohol oru-;i'- sohutiyle 4l cohol . 25 8. The process as
claimed in claimb5 wheweinltde &&terg rlay gn of the seed in the
wat er - al cohol systemi & 0. 5;“9..9“” by—vetght in terns of -the oxide
concenjration. 9. The procegss as'f'aiq dgn claim5 wherein the particles
separated fromthe di sper.siﬂcm arexbuly gctged to heat treatnent at a
tenperature of fromJ[err]. 3b - :
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Claims

ss5 1.

A process for preparing mono-dispersed particles, characterized in that hydrolysis of a metal alkoxide

is carried out by adding said metal alkoxide to a water-alcohol system having dispersed therein a me.tal
oxide or metal hydroxide as a seed, and, while keeping said dispersion under controlled alkaline
conditions at pH 10-13, allowing the hydrolysis product of said metal alkoxide to attach onto said seeds
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10. A process for preparing particles for use as spacers for d

devi ces, characterized in that h)ﬁ; ﬁ/ T%é’lf a netal al koxide mmﬁm"mu"lm”“'
out by addi ng said nmetal al koxide to a vvater al cohol system havi‘ng®

di spersed therein a nmetal oxide or netal hydroxide as a seed, and, while

keepi ng saitd efiécbttichigiowtiapglest. control | ed al kal i ne conditions at pH 10-13,

al l'owi ng the hydrolysis product of said netal alkoxide to 35 attach

ont 0, sai @ sBewscess astikieed inréun it @hereig the alcbhot dvacestrdtion iatte viater-titxb! sydtem is 35-

partq cl es s¥fxabyweight.f r om t he di spersion are subsequently coated on their
surfae€s with a synthetic resin. 11. The process as clainmed in claim 10

wher ei n BheThglprsersias cleimed intolaim il whereim the jglcohebis methariol gthariol, Bpopanh isepra@anoh 19 by

wei ght . 40 buyl alqahel opjsphutybacold)- ¢l ai med in claim 10 wherein the al cohol is

met hanol , et hanol rog)anol I sopr.opanol , n-but al cohol or isobuty

al cohol ﬁgg@esaraae'g H&ﬂ" ﬁ‘ﬁ c?,'l"%ﬂ“ﬁﬂmf(?feﬁhé?e@ fithe Yﬁ%"'@!‘i?@éﬂﬁ'ﬁ"at'ﬁ on

of thd? seeom? OpePY, Vgt '"éﬂ"ﬁ"t)ﬂ(’)']°°§‘9%?°é'f‘ﬁ"1{§'°" is 0.05-20.0% by weight in

i R gf;gof Ry
lle ga ﬂ%ns at :
a| se ffect

met al al ko
wat er - Ico)’mfé3
:
&@Fbla&&esg@é F%ﬁ\ t%b;?ﬁhé &ﬁy flre ybsequently

hydrOX|de i
controlled ;&[,,gagd tgqeaq gntgqse,@‘;e,agﬂ oW ng SI's prooduct

of said netal alkoxide to attach onto sald seeds to effect particle growth
t hegeof , antheipfockddab climee ln it b whdrals the RicatioN@fcdaatie iR iR GhateRBicdnicy g Isigs! es
separ abed fgmamyiveghtli Spersion to heat treatnment at a tenperature above
[err] are subsequently coated on their surfaces with a synthetic resin. 55
15. The [r othegpsocess as klaimew bk diaim 5 Wherein thé alcbtel ie matharfol ethénol irplopanolniseprdpart, non i N
the wat er - autwHctholoy isoteiyl aleh@5- 97% by wei ght. 22 EP 0 234 816 1

*C L M S * 16. The process as clainmed in claim14 wherein the al cohol
i s metadol The@ragess @b claimed nsiaim® I""he'?'Eﬁ'BICQfFWGT'O" of,the ered in the walér@lconst systemligit v |
al cohol . wom@%mvor@wgm&gmwmweemc@ #ot 14 wherein the concent rat i on

%m‘fféi’“a?o

of the seed_in the water-al cohol system5 I s 0.05-20.0% I n
terms of 9% hEOPARHS a8 SRmad i clgm EH“"’ 8‘“9?%°'i§ep%ﬁ‘°“d@ﬂ”i‘°c4@§'s'ﬁ? é’%é fh'P a
pr ocess as 'PF*&H"WEB"H%"&H‘?‘"&P’@& 6‘1"h"f;5°clt°a1°m spacers for di spI ay devi ces.

10 19 he P repar ed
Ap %r dupa Vic ﬁa Tizo yrl
by a pr ch S%E e ls égz E SSIZE% ié ? %?cée If:o(g h%l ﬁ qui d
crystal di S .ﬁfzﬁm 3 Ay .n éawd. Q}ng
von nonodi s &Pal gig?ns EE%%
ei nes Jfkta n.a@dr%mhrim?eo@iaaﬁd ahﬁiéé pa.utee 'freme
Wasser - Al koéi%rsno§¥r§'fs@d§b&b £6on Mot shrfhcdd with @ sprrlid reﬁhn I'oxi d oder
‘Met al | hydroxid als Keinme ent h~| t, und w~hrend man di ese D sper5| on unter
kon§r,ol | &r tierpretbieddsi chihednn Baisl mgkua@mhé)acohafdoﬂ&ntm@ i Shelvihdr-alcdhBIsyStars is
Hydr ol yseprssbriibydeghiVet al | al koxi ds an den Kei men anhaften | 1Bt, urn deren
Tei | chenwachst um zu 20 bew rken. 2. Verfahren gemaB Anspruch 1, worin
di e Al koHel Kenxeassraatdabwediim cidmmo\Mssia rtheldidobdi i mé&lyambicethadd, propaBal isGerapantt
betragt. 25n-byl aliehofanspimty! gleaplaB Anspruch 1, worin der Al kohol Methanol,
Et hanol , n-Propanol, |sopropanol, n- Butylal kohol oder |sobutyl al kohol i st.
4. Verf afifefhe 3s Alaiged inclaim 10 whareim the icencratiatian of the seedrin the walkiedigepol systatie m
Vasser® Al ko 8P5-2%% aviveight & tems oty idesopconplionysgedr ~ckt al s

Oxi dkonzentration, betr gg
14. A process for preparln particles for use as spacers for display devices, characterised in that hydrolysis

of a metal alkoxide is carried out by adding said metal alkoxide to a water-alcohol system having
dispersed therein a metal oxide or metal hydroxide as a seed, and, while keeping said dispersion under

50 controlied alkaline conditions at pH 10-13, allowing the hydrolysis product of said metal alkoxide to
attach onto said seeds to effect particle growth thereof, and in that black particles obtained by
subjecting the particles separated from the dispersion to heat treatment at a temperature above 250°C
are subsequently coated on their surfaces with a synthetic resin.

§6 15. The process as claimed in claim 14 wherein the alcohol concentration in the water-alcohol system is
35-97% by weight.
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30 5. Verfahren zur Herstellung von schwarzen Teil chen, dadur c I, '
gekennzei chnet, daB man eine Hydro | Met al | al kOXI ds du (!Hﬂ H!’”

i ndem man das Metal | al koxid zu ei ngﬁ ssgéﬁ,&l kohol - Syst em gi bt+ ” ,”",
di spergiert ein Metalloxid oder Metall hydroxid als Keine enthalt, und

W~hr end mafe. dhe p@cdss SPAEIMRDIR itk ©F wikepsi the bicohor & MBthaHok athary; h%pﬁe:dissmwamn

bel pH 10 bi s-bif1 ddohdi or isabotylkshdty dr ol ysepr o- 95 dukt des Metall al koxi ds

an den Kei men anhaften 14Bt, um deren Teil chenwachstum zu bew rken, und daB

di e aus det7. Dhg process mclanbgﬂem [cRirmtewheibini the toacenbation bl theeddedh o tad wager-alcohol system

War mebelsand| IQ032910%cyrveightlie tepres of theroxidpeanbealralioR 50 * C unt er zogen werden. 6.
Ver f ahren gent B Anspruch 5, -worin die Al kohol konzentration in dem

Wasser - Al k#fldhe Siesof paricies HRPered Py a@rocess agslaimedjrymy iPepgeding Tiainyas snaeareler ¢jeniaiB
Anspruch 5, WeY9ek der Al kohol Met hanol , Ethanol, n-Propanol, Isopropanol,

n- Butyl al kohol oder | sobut Ia kaohol st 45 a Verfahren genaB Anspruch

5, worif dT9e %!R"Fd'hc' Kﬁl aé}l&ﬁf 9@?&9@?"’%&%’81’“%9%?'%@“6@’ #i s

20,0 Gew.-% °© garg|ft§u %Pﬁy(?ﬁ‘"ceﬁetrfgt 9. Verfahren gemaB
Anspruch 5 & aus der Di spersion abgetrennten Teil chen einer

W-r mebe- h%ar?mqa"sgmg’h ei ner Tenperatur von 250 bIS 1000* C unterzogen

wer den. ;504 1Qpg Yehf rf‘e&é&{&%ﬁr%&h Sbrdn ViikndE! &n éin Q&hﬁetvﬂé H'Lb‘ﬁ
al's Abst andshyg Eﬁo@ée BticiaY Qulchibtit iHdam $ie o Eéil %m@.aew DkondlaB
man ei ne Hydighuys ‘Elb? 'dﬁkeﬁermﬁr .a& KlQ)N/leﬂﬁoxﬁLHdGrmléf Ydroxid nfﬁaé?lth‘ﬂl'f‘%nd wihrend
Met al | al koxi Ghahidgé f&r&%ﬁﬁrﬁ& alRYIBERAEG ngeﬁﬁiep 90 1Bis€#3i Halt, man das

di spergiert eiyirokyipat &ésdmadnamm&&taaldlahydmmadh b e I RIeRA tTBithénwashBdm zu
wahr end zgran @ewiken.Di sper si on unter kontrollierten al kalischen 55

Bedi ngungen be! ‘pH 10 bis 13 halt, man das Hydrol yseprodukt des

Met al | al kozi derfanrendeinid<arisprach 'amhﬁfdieeﬂkahaﬂtnzenmnimrdem Wasbdr-AlkehohByslamt G rbisAx
bew r ken, undedaB belwigt.aus der Di spersion abgetrennten Teil chen
anschlieflend auf ihrer Cberfifche mt einemsynthetischen Harz beschi chtet
wer den. 29233. Vegighren) @B gAGprach 1. worin der Alkohol Methanol, Ethanol, n-Prppahgl| |spgropanolj fi- | |
* C L M Sutylplohol gsef isgbuivlalkeeligtB Anspruch 10, worin die

Al kohol konzentrati on in dem.\Wasser - Al kohol - System 35 bis 97 Gew. - % betragt.
-12. Ver f afrr /8 mif, Arspryein 1. Wgrin dig Kpnzeniration dey Kaipy in der Yasenr-AlkeholSystgm 0.05

n- Pr opanol Ibés P&?&n"éi au d‘"ﬁ%ﬁf"ﬁPéf"f?ﬁ??ﬁtfat'%g?“aptsobutyI al kohol ist. 13

Ver f ahr & 9 Ans 0 aarin d @nz;a%t ratel on d bman emeg'ycm)me
vasser - AI kG SQBV q tiw e%ieta %&%‘W% '}%:: r-AlkohoI-Sy em jéen

Ox'dkonzen“aafaé lgﬁn | ""’s "'° JV iﬁ%ﬁ:&.ﬁwm Widake

die Ver " 935 &h
gekennzgg chniy iﬁ@'h ik &m eX%ﬁnaﬁéﬂSﬁ .bé&@&l .ﬁmaé iyt Eﬁ oLund
i ndem man dagj.p/l Yok Dishdis ,&,Uabgbtrbﬁmn itfh -aftb infifth b dlurﬂab%u b?n&“ n

di spergiert eﬂen.pévag,eybg@am 85006 QhterMfortvbrilen. ydrOX| d aI S Kel me ent hflt,

wahgend man di e Di spersion unter kont rollierten al kalischen Bedi ngun- gen
bei pH 10 ki vedswdnaeinis ARPructns wolitdi® AMysholRdn2ahttition thamMRdssdrlAbiobSystht FbistiTn
Kei nen asmhaf tGaw.-debirigt.i S um deren Teil chenwachstum zu bew rken, und daB
schwar ze Teil chen, erhalten durch Unterziehen der aus der Di spersion

abget r ennt &n Vhdahranhgemis| Areprushv-b.nwbrshdendAlkehg Methandi Btsancl onropanslu lsoprérandan-b
250, C, anscBulyiaBehotiodanis¢tiutylatkol@biety f | ache mit ei nem synt heti schen Harz
beschi chtet werden. |, 15. Verfahren gemaB Anspruch 14, worin die

Al kohol Kon8enfterighrangemih Asservrlvoodn dinKprramtation det Kalnssiy dgnWasgpr-AlkohobJystag, .05,
betragt. 16. bFEA0OGavek- @'é??&ﬁc'ﬁﬁ&ﬂ’“d@ﬂzeﬂﬁam%?ﬁgﬂer Al kohol Met hanol ,

Ethanol, ng Pr\%ﬁahpe%l gemé? Agspn}%ﬁ 5, wonnn&ie aUtXer %llsiég'glgrl ab%gt(?gnntgris glléllge}{lleﬂell'( rmebe-St

handlung bei einer Temperatur von 250 bis 1000 ° C unterzogen werden.
50
10. Verfahren zur Herstellung von Teilchen fiir die Verwendung als Abstandshalter fiir Displayvorrichtun-
gen, dadurch gekennzeichnet, daB man eine Hydrolyse eines Metallalkoxids durchflhrt, indem man das
Metallatkoxid zu einem Wasser-Alkohol-Systemn gibt, weiches hierin dispergiert ein Metalloxid oder
Metallhydroxid als Keime enthélt, und wihrend man diese Dispersion unter kontrollierien alkalischen
55 Bedingungen bei pH 10 bis 13 hilt, man das Hydrolyseprodukt des Metallalikoxids an den Keimen
anhaften 148t, um deren Teilchenwachstum zu bewirken, und daB die aus der Dispersion abgetrennten
Teilchen anschiieBend auf ihrer Oberfléiche mit einem synthetischen Harz beschichtet werden.
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25 17. Verfahren gema8 Anspruch 14 vvori n die Konzentration d

dem Wasser - Al kohol - System 0, 05 bi -% ausgedrl| ckt al alllm,m“m"lm”"l
Oxi dkonzentration, betrigt. rwendung der nach ei nem Verfah

vor her gehenden Anspr Uche her gest ellten Tellchen als Abstandshalter far

Di spl ayvan.r veranreigeiss ARSpricH .10 MesimRIRCAKDBoIA I [Hem ONlasddi- AU Sy3tefh 35 bis

Tei | chen nagiGewi-sesswrafer f ahren, wie in einemder AnsprCche 10 bis 17
beansprucht, hergestellt werden und far die Verwendung in Fllssigkristall-
Di spl ayvder Varialirem gemésy Anspaste e nwasin ndr  ABGhoRéMethanhi, CEthdnaln s-Plopaniel, dsoficigandie n-

pr eparat i onBldﬂalwbdﬁmbwlammmspersees, caract6ris4 on ce qu'il consiste
; effectuer ,'hydrolyse d un alcoolate netallique en ajoutant cot al cool ate
nbt al | i qUd Yeriakrensgesad haspeugiy 1 werdrotie Kenaentratign & éﬁem i dems WassarcAlkehehSy gy @65

bt al | | que i1 20 Gy Bk 6‘5@9%9@%3&4*@3@“@!?"@& Lquo germe et, tout en 40

mai nt enant | a di spersion dans_des condi t | ons aI cal | nes cont rgl les & un pH
de 10 4 1%, V%'ifa'l"%n é}efsreéé“ Va'a (piicheg: fPr plyvpIy

fixer aux ¢ T " %ﬂ }dem?g\é@- (S:gdG
suivant |a a% a ﬁg egwagre on i on |e ak n Beﬁ
|s it %dé MQ laﬁi( xlq ?

syst bme eaul Q€0
erhaﬁ rzie der

revend;scatlgi_p:'eﬁ 10 é;{' (ﬂ E%
propansl nopgaE oo g.o A Tncaénf R e oy ) eaalrfo ?"ualb
Sobutyl | AU St 3k 40 bt Lo @ﬁﬁgﬁib&aﬁ%e%eskmc aRacbeqe
concentration du gerne dans |l e systene eau-al cool est de 0,05 a 20,0 %en
POi (S, ©XBI VéffterGork® ARSENGANU/ Wdrin @b AlkoRibfRnirdion IRTdeMEWEsdiAlKBRoPHyRtoR 3508k de
parthdl es gl;eamwbetrsga,r acteris4 en ce qu'il consisto a effectuer
| " hydrol yse d' un al cool ate netal lique par addition de cot al cool ate
m~t al | i que. Werldirers \germiBAnspaich ak.Cedmin dvy Aikohdd Methanol,dEtsanelr 8-®rapanok dsop®panal, Bn
oxyde nbt al Bityjatehd adastisobutytiohgy e net al | i que en tant que gerne et, tout en
mai nt enant cette di spersion dans des conditions alcalines contr8lees & un
pH de #0 1& Ygfahrén hewid8 dasorick 14 moriudie Kefizénjretiop [dordisimpdn torn Wesset-AlkobolSistem P.pque
se fixer subis P&&Gere%meusaprdsiokt alsOxidkenzentration. hekdgtcr oi ssance de partlcul es, et
‘& sounettre enswto | es particul es separees de |a dispersion A u
traitemerns Yenengy q% Lger ych eingop Vigrfahirep deq gorhsygehenden Ansprliche hergesteliten Teilchen als
1111111111146stesdshg ‘fiffﬁ'i'sﬂ'ﬂyl’%"%‘“ﬂﬁ?& terrper ature sup6r| oure A 250 * C. S.
Proc6d8 syi vant Iarev ndi cat i 3_[6) aco térgat on ea
dans |e sys h H) Spl’ggl[ %It e(: nd 8(? ie ' Vefwendun .%ﬂcvam
| a revendic sf'rﬁe §§j§§f %37'%95 it nI"e net hano <1u ano g

yvor ¢htu en o
pr opanol nor | T ano al cool butylique nor rral ou | "al cool
I sobut yl i oc d6 SU|vant | a revendi cation 5, dans |lequel la
concen%ér a%?%'r?'%ﬂmg;(rarne dans | e systene eau-al cool 10 est de 0,05 a 20,0

% en poi GS, pRXdAk | dBERsRRIIINAIL PiMcBIBS hidhddRPersbes) ch@Bierisd -en o Ofu@0@nsii ¥ aftboilen
revendi cat i pHydflyseiiin Ac8hiab MiRilique BA dioRirt E& aketfatdIRétilioslh 65 sysRM8 baRScolQydnt
di spersi on Aispersétohdbi SRR olyBEBRINHAE o ubl Rgrdx@MEPaétalques en At gl GetneleQblt &n C.
75 104 Pr opeidenaitialisp@rsioitiand Me<l onpifidnk | altHlings caneSifdsteas pif d810 @ 13! b ldisserds
comme i nt er praduti d'l@dvdlasesdedmcoalhtespaallime fss fixbr afxf geoiea poyr o afictiecurieIpissance de
qu' il consi paiculgs.ef f ect uer |' hydrol yse d'un al coolate nmetallique en
ajoutant cet alcoolate netallique & un systene eau-al cool ayant di sperse
dans son ZePlecddh seyeptie ravenciseiion judans ipaweh lafpprienssesiancd'alndel i sk aime asiralcephest deie
gerne #t, t8uk9&H% anwrids. enant | a di spersi on dans des conditi ons al cal i nes
contr8l les a un pH de 10 a 13, a | aisser rodujt d'h se de

Rl Cool 2 e PR st s revamdicn 1 s el ook 5 fTebthoptl FiARReL 4 Biopeel et
croi ssance HEPPpRAto} b °8'sb“tylﬂ”eﬁ\°'5"§'\?ét'?'?°°'é?9§ 1| es surfaces des

s0 4. Procédé suivant la revendication 1, dans lequel fa concentration du germe dans le systd@me eau-alcool
est de 0,05 & 20,0 % en poids, exprimée en la concentration d'oxyde.

5. Procédé de préparation de particules de noir, caractérisé en ce qu'il consiste 2 effectuer I'hydrolyse
d'un alcoolate métallique par addition de cet alcoolate métallique & un systéme eau-alcool ayant

65 dispersé en son sein un oxyde métallique ou un hydroxyde métatlique en tant que germe et, tout en
maintenant cette dispersion dans des conditions alcalines conirGlées & un pH de 10 2 13, 2 laisser le

produit d’hydrolyse de I'alcoolate métallique se fixer sur les germes pour en effectuer une croissance

de particules, et & soumettre ensuite les particules séparées de la dispersion & un traitement thermique
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14. Procédé de préparation de particules destinées 2 éire utilisées comme intercalaire dans des dispositifs

d'affichage, caractérisé en ce qu'il consiste & effectuer I'hydrolyse d'un alcoolate métallique en ajoutant

, cet alcoolate métallique 3 un systéme eau-alcool ayant dispersé dans son sein un oxyde métallique ou

35 un hydroxyde métallique en tant que germe et, tout en maintenant la dispersion dans des conditions

alcalines contrblées & un pH de 10 A 13, & laisser le produit d'hydrolyse de I'alcoolate métallique se

fixe aux germes pour en effectuer une croissance de particules et & revétir les surfaces des particules

K/ de-noir obtenues en soumsttant les particules séparées de la dispersion 3 un traitement thermique 2
une température supérisure 3 250° C, d'une résine synthétique.

15. Procédé suivant la revendication 14, dans lequel la concentration d'alcool du systéme eau-alcool est de
35 & 97 % en poids.

16. Procédé suivant la revendication 14, dans lequel I"alcool est le méthanol, I'"éthanol, fe propanol normal,
45 I'isopropanol, I'alcool butylique normal ou "alcool isobutylique.

17. Procédé suivant la revendication 14, dans lequel la concentration du germe dans le systéme eau-alcool
ost de 0,05 & 20,0 % en poids, exprimée en [a concentration d'oxyde.

s0 18. Utilisation de particules préparées par un procédé tel que revendiqué & I'une quelconque des
revendications précédentes, comme intercalaires pour des dispositifs d'affichage.

19. Utilisation suivant la revendication 18, dans faquelle les particules sont préparées par un procédé tel

que revendiqué 2 I'une quelconque des revendications 10 & 17 et sont destinées & &ire utilisées dans
55 des dispositifs d'affichage 2 cristaux liquides.
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