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. Technical Field The present invention relates to a dispersion
of zirconium oxide and a process for producing the sane, and nore
particularly to a dispersion of zirconium oxide which conprises fine
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obtain a dispersion of zirconia (Patent Literature 2). According to
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30 A further process is known in which a zirconium salt is neutralized
with an alkali in water in the presence of a carboxylic acid such as malic
acid, citric acid, or tartaric acid to obtain a gel of zirconium hydroxide; the
gel is once washed and aged, and then sufficiently dispersed by ultrasonic
wave irradiation, or the like; and the resulting dispersion is

35 hydrothermally treated in the presence of the carboxylic acid mentioned



The invention provides a process for produci ng an aqueous di spersion
.of zirconium oxide conprising: reacting zirconiumsalt with an

10al kali in water to obtain a slurry of *particles of zirconium oxide;
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Z|rconiyn1salt and a salt of the at |east one stabilizing el enment
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t r eat ment 3 Caﬁ%n%glabox ﬁ greferably washed using an
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particles of zirconium oxide evenly dispersed in a dispersion nedium
.Accordingly, when it is used in, for exanple, an optical product such
as an LED sealing resin or an antl reflecfion film the di spersion can
be added to 30a resin as it is of a high concentration, thereby

-readily providi ngrige:@@mosi ieah @%hétthﬁvdh@ginarehtﬁh troegﬁlroa@aé vedispdexon of
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and repul ped; an organic acid is added to the resultlng slurry in an
amount of GHeohsce o Sah@ 1gyenippe tpayrofigieea papee st for parodBenig ¢t am i n
the slugry;qitherdiesWrtiRgnixtidli8el S hydrothermally treated at a
tenperature of 170C or higher; and the resulting aqueous dispersion

of zirconium oxi de is washed. Further according to the

process of pNjbgnk RYMIOMnE PhoblQgici ng an aqueous di spersion of solid
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or the zir®3finASAREE ‘&n’d‘oﬂﬁ@%é’l"ﬁledfaftth?éc atotpbagtovgrtefdhsriFsoigg and
el enent ar ghE6ACkLGM: Whi Qtél‘;’h"}‘m@hg%hémbﬁt %ltt% él§r1‘30thy%|r§%&%£1'1§;%l@édlb{g
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50C, pPef ethpirgswiting miztuemglea dpmpsrapureroh°C or higheg ﬁﬁtlhwihlas the
reacting ! hes gt ¢ORGHEL 88 kop QLidGE PhiGORLWN B sl ARkdniOh
the at | east one sStabilizing el enent ? I'n water nay
i ncl ude, foridxamplaening tiee hodedst avd etﬁkahzaegjemmselstol utl on of alkali
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35  preferably washed using an ultrafilter.



25is/are reacted with the alkali in water thereby a slurry of the
.particles of zirconiumoxide, or a slurry of the particles of a
coprecipitate of the zirconiumoxide and"the at |east one stabilizing
el enent is obtained, and then the slurry is filtered, washed, and
- repul ped i n wat elFuroh@r apasrdifg $3€¢hadnséaiby, inl DEe phvc sebisamBationed
second slurry has Qrg&erably an electric 30Ggo ductj¥i;y af 5%%‘2 /cnﬁ
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di spersion effect, and thus a dispersion of zirconium oxide_ having a
hi gh transp&ideddt thensrone hanehe shaseed sriet Adrichdesifiengin #dtanee placed
invention, ;hn RFghitheicAPiAlRt he slurry by filtering and washing the
previously obtained slurry and repul ping the resulting cake in water,
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20% by wei ght of the particles. Wen the slurry has a content of the
particles of zirconium oxide, or a content of the particles of the
copr eci pi t dféecnfoftthe Isiveaoininum oxi de and the at | east one stabilizing
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of the 25ziconi Hm oxi de, and the at, Ieait one stabili zi ng1 el enent |n
the sl urry°PEig&RtaRaCarhyt bt oF diedPy o2 Hidnbh 2pattga net savestibwpsyy 2
wei ght . dispersPICOf &irB8nin thedd BY QiR Uisfsrs$@t nfibh abeorganic
either the zirconiumsalt is reacted with the alkali in water thereby
obt ai nthg BREestrRyOLBRtaNAng the particles of zirconium oxide, or
the zirconi um salfe #RQel&8n30SAtEorlint BRiIA! of 8ASIn ARG BOhbEAeBFine
el ement are reacted with the alkali in water th_ere[t()% obt ai ni ng_t he
slurry conPartitleg afrérenpariving peideovarHe dsperseidping atdesrArsitie AR EBRi um

oxi de and hQ@oﬁfinkg%‘?hé}P?t A abld 12] 39 SLePR! ant HRRcdiNoflulE g%l{ch an

filtered, washed, ~ repul ped in water; an organic acid is added tSo
t he resul t i seaking repimar ampumtirofleihen fdie thardispersapn wppdpadded to
nol e t gf. i:f coni . ar . . t . unt

o thetsi r SaseiEedih O RL MR e e AR n Rl e Ny wRERIT Aovi AnB
slurry; andompesigkwesin hgvingladtigbriedtdotive batesdand aa ¢xaepemst ure of
170C or hi Epﬁlrs albgesl Urry to be subjected to the hydrothernal
treatment ha gl SO0 & bcontent of particles of zirconiumoxide, or a
content of particles of the coprecipitate of the zirconi um oxi de and

the at | eagh pRf,&! Al bh Al DSBS 19fcHHR! 1Y 1 to 20% by weight,

35 According to the process of the invention for producing an aqueous



10stabilizing element in the slurry is nore than 20% by wei ght, the

~Slurry has a high viscosity, and it is difficult to performthe

hydrot hernmal treatnent. Therefore, the content of the particles of

zi rconi um oxi de, or the content of the particles of the coprecipitate

.of the zircpehargi&Xofeidpdidhe:ale] £aslcoNemSIAPId tZddtgd OV RABH ailthli in
the slurry is parti_cul arl3{ preferabl 15within_a range of 1 to 10% by

wei ght . Thevafegdaitatt a | §1w5@’apm161f'aé>rf RYFOBi S edet heephpe supay 1s

of zirconi Lfmc%ddem%dt h& dPAIUI6E 8Sa RTor ENRicCARA 86 iRidlal © e ;e@%umg

zi rconi um oxi de and the at |east one stabilizing elenent in th

slurry by raRTHgnT AR %%‘P‘W‘CP%@H@ @@pé@lmoeanpgﬁ pepaiole et of ﬁb? in

Ot her T ds;-dghi RROST O ZAPLT IRY At URLIAFE W RYIPRhdially treated at

particular, according t invention, the slurry is hydrothermally

treated un@eterswearteu@@ﬁdw@l‘am hla"hdmtmdéh@rl@smlﬁwg)aﬁv?@%@%ﬁelSlon of

zi rconi um Qxl e B o4ie lgewzigélgédes of the coprecipitate of the

zi rconi um oxi de and the at least one stabilizing elenent are nore

effectively defl (f"ouﬁ;lhalt edcord@sing to libe prgegriscefaidiedin vg ngrh vy iog ugeiglan

and a hydr I t f

t he car box;./‘%%ﬁ%%gg ¥$el%%(ﬂgbﬁ§g{1§x8%§{1 Icrzl))Ee{)gIzlylcc%?tlclgl%1 %‘E}gea{(‘&%téﬁ-} L% il Jeast
Exanpl @8 ofoneheabilgainigeelaviet tramyedtad|fude aimmumzmnomytlgmcsanndgtswm,as

form C 2C1 IndlEBll 281 o ANdoBr O0LABLE,ACLS: (AT LOR §U:Sad NELES

pol ybasi c 4CdsSUTH "as oXa |c’ aéld, SUtal%onic “ati succ nic ac

fumari ¢ acistlalinikingleéé o eat nt:n tace d hbo@sahrfsmdrre;eéo’h,thaarrdalkah in water to

hydr oxycar b X lic CI ds suc S ctic acid, mal aci.d. tartari
nor Lo e & S graidRa ot g it TR b m A f ghe ot
salt of théemd}wytamhamgiehzrméﬂme thychmxmca;rﬁmeyéd cwaeheld, 4rod lepulped,

I | kal t al | t t d pot
e pr Sher ath press ad 1 pdast T oS SRl SRl arts RALAERAREmTe

organi ¢ acipdrt Srusshd pyr Hsad pakt an aaﬁmmnanl@hnanﬁ thel Ar@atitnobndahe at
per nole p?rt of the zlrconl m or.t e taI ft of. the 4 rcomH
and the at [Pt oRERtZHE £ Iﬁ%“*e’rrb ‘}rﬁyt ‘UFP’y‘St}B’dJQ ermally
hydr ot her maléateldr £24 Qélm EREHAEDNL 70°8 HF ﬁig&{e&phﬁdfmmebu%hg &y umhie
parts, nost_preferably omlto 3 nole parts. Wien the anount of the
organi ¢ aciddSREsIyLEs t"’ﬁ‘éh g]ne mol e part per nole part of the

zi rconpgm or theyeoligto ANRHBAItAlseldN® Fef GRBL IR Itheadlcd18ASiRMRd,
stabilizing element in the sl urrcﬁ_)n the resul ti ng aqueous di spersi.on

of zirconi GRdokiddenselubie yaazndnas adiifratei aprceralrshag afdyodde 1amssd-
may have ad}‘Q{éséQ‘:a‘ﬂssCz%thum%ytc}?ﬁoﬂﬁgqlé ﬁ@f@ab@%@e&@% %Dﬂﬂéozﬁﬁ.lm

the organic acid is nore parts per part  of

zi rconi um sakt-t hs the alkedrrmmltw@f hf@éﬁxzd@ cﬁﬂiﬁamuaﬁéwﬂﬁéxﬁite Ia@ds%mmﬁ)@la
stabi I'i zi ng el eaRNL bi N LDE, ﬁhf ,aue@l% %@thmeewe%u@cts the large
amount used cannot be particu tained, and it is not

econonf&al . 15Aca‘éneohaig of dhe haé 1ﬁﬁ$‘éﬁtl¢ stebiliréng lamenbis apt pentioniarly
oxi de cont gijig, ki 04BN Corpidlsa s df Sk URIN AL 2% RALLLELLTsRALY
zi rconi um oxi de and th particles o e coprecipitate o

zi rconi um oxede &od ebclamzdte vdast thenet Jsrabphe sialy liefiegettmenhisad viopgium,
t he organi S e r er reat

hydr ot her n% '?l%lrugg%n lﬁl[%?ﬁfe 1 ’? égg}r%%g L%tera 5 t%ﬁﬁér@?u&gleogpggﬁal |y
170C or hi gh:dmlzpngfe&rabhyﬂwmum Zfiﬁﬂﬁ),lm\/%ielmidﬁewh}yx:hfemddmmed The
estl tThg AnBBUST Epurkr S SRS i as! Hoag P ThLbET so 20% by
sati sfact omyol“ertmmseﬂa:rretﬂwzuandmm dddieiton, it cont ai ns coarse,

sedi nrentary and art | and may hav .V Scosit
IS S S LR L ey L AR LR
pref er abl y addhidier salorofmheent Mﬁeﬂohbetﬂwﬂrﬁhgeﬂmbnt raeatrﬂantedt wmél tlse

shorter tha ne hour, the resultin equs. di,sper,si,on, of zir.coni.um
aTk Ohem water is not also par tl%u?qﬂ Cﬁjmlted nd the température is

35 usually within a range of 10 to 50°C, preferably within a range of 15 to



According to the invention, an aqueous dispersion of zirconium oxide
_having a content usually of 1-10% by weight of particles of zirconium
oxide is obtained in this way. The partitles of zirconiumoxide in

t he aqueous di spersion of zirconium oxi de obtained as above have a
.D50 in a ranige of 102-20 nm preferably in a range of 3-15 nm The
D50 is a particle size of a particle at which 50% by vol une of
particles is accimet@oddor reptting thauiresiupasaiicpe the g cppivmvisibaad
based par ti1gbaast syl 5 dduchQn a510Ras WIS R WAEYABHILa B ater may
scattering nmeth The particles of zirconium oxide 1 n the aqueous

di spersi on laf:hzder, donerameke de M heBtiaj ‘ﬁbwhlga@a\w@ha@om@n af phealids e
size di st iflidaofh Dreg by d 801MB.Pbe bARSni R st BPLY 2R 1HME BRubERS,

whi ch is a maxi num part ticle size obtained 1n a vo ased particle
si ze di strispiriion.of The zameaoum ¢hlsperdsitonsoift ofithe i lgasbrheetakilizing
obt ai ned ahgyg .Nas, ?nét'ia%ﬁ%ﬂ‘& Pc'ﬂcﬁie%] rORTRS SQPJOE Ainide A Gcb88%b @0 n
800 nm 20If necessary us washed aqueous di spersion 019

zi rconi um ofitbe alscoannwemlrtai@dthd:@mlttdf@hplﬂtp@set ofie conkiéntinateleoment is
met hod suc eyvapor entr on..usi r.ot e

or concent ?ﬂa ion Obzpﬁ) %th aﬁ %?ﬂ& C?%H?égl{{nlg gan %ﬁrht%ga?1 \?[1‘1"(:}1 Xﬁlp&?%lae%%
enpl oyéd. Isnldthen |orﬁ\zambnnnn staﬂlteonannemdrmumsmﬂhmdmcé thetznadosm)um salt

particul arl d it is 25 rable to copcentrat he
i Spersi on By Pt EilioaPe dtsh b RR D FRENERDE el PP RP oM bR Sl
Ther ef or e, sabcdodiofiglkalitdre ddideento amlgteﬁevvawre@tuﬂmjsmertsm@n thét is, a

zi rconi um oxi de, obt ai ned by..t he hydr tme be washed
2t Che aneiprRRras Tauraliednea el ane Hy fRe urrear e Bpge
is, the 30a1queﬁusdcﬁbs;perrﬁaprbele&npmy@ant r(?attﬁdasbytﬁmenﬂhltra@febhhr ati on,

t he res It|n ncentrate%é)alspe SIO IS d'|Ut6d111tt ter and

washed; ancﬁlegﬁﬁa PR MMy FALERY £6 ETSPTIYR S b A
algal nf_ : n the Snib@)&dadat_fk;%u@_rs@@m?ﬁ%ﬁ@ﬁe tzﬁ%oﬁ@ﬂ%_&ﬁlf ahtinﬂebs)élﬁ Bfthe at least
ultrafiltration dilytion o agueous spersi o rep

wher eby th@naq%}ég it lernensnat the Hiecen B O2h di agbﬁﬁl %@oﬂ@iﬁqd Fe
hydr ot her mBhat-g@aWwHRBE ak $he QAGENEILAL efprdfdrdblcl € remaining salts
produced as the by-products are repeatedly renpved together with

water. Thus, the [AGURBLRS G sPBFeng Breutipabaprtinfoxeaemeih the aqueous

concengg at @Qldt@mtﬂ%Y%uéﬂniﬁlﬁr(ﬁ?y%ﬁ%ﬁgé‘th%@tp1%ffe17dbrl§ QNEdHBRX%E 8o n YRt her
according to the invention necessar Eer5|on 5 obtalned

by the hydPnriRefnar lq%’a‘eat%eqw%@oly@bjne@ﬁ akbkalbbaepratgiebly a

di sper si Oncbl§(l:é’}gyra{1(alh SXERl fes/ epds M1, ultrasonic wave
irradiation, or dispersion treatnent usin a hi gh pressure

honogeni zer, to éiseaiding tgedieriad cadioso is i rovet the rzéeneingwm salt,
oxi de. ACCQ{ thgzé ?Q%}%J&lheﬁ}d S %eé)é‘lsea% %B@rs%bgﬂlﬁgg element

zirconi um 10 oxi I spersion nmediumis water ca ]
obt ai ¥ i s/ahé seqrdpd W%énthehelk@nlspemt@n thedibom el utityeo faieepanticles of

di'sper si on, Ls; ORIABEd,! § ERLACLE, DY AN RLIAT CoRAlYARLye Bt the

di spersi on of zirconi um OXI I Spersi on

organi ¢ sokwentjumnekivkiaghl ti“aasat e s rooyees ttaibél zideselentyedt iabdtein¢dand
is, a dlsp l.rco |ch co es 1 n i.cles
of zirconi gﬁn’ig %)%B %flugléf fé‘ picffgglb(gr sgcgjhg\é] r?;ﬁcms‘g%gérnfo gﬁ%‘g%}%sga
hi gh transpaceentcyluranp b®hebhaisnddained secon‘ﬂﬁehmrga:mscpmﬁénfdﬂy arselrotric

parti c arI er m.,scible organic solvents are

pref era gml%‘é%%ﬁgrc’f scﬁ%fcén 8t d&Hic solvent is not particularly
limted, and W&)Inlg‘uﬂemdh,wﬁé)ﬁ thx afipdomiual saa]hafaxce}aelxﬁpImlzmmhmZOas
met hanol eth and_ 2- propanol phatic.c ic.acid este

Such as et ROYOREIs B naif R EPRG Y br R EEh Pl A Eat Heute SR G o
acetone, neilyr eidivin keloeids 1&6.ﬂﬁbd[&ie|dyahs b9gbptodudiet OMen pakydaytrioe
al cohol s syuch 88 LML Ene: 8LHEoby 320 BLaPEY e 20 Th S Hont i sare

35  with the alkali in water is not sufficiently removed from the second slurry,



remove water or the dispersion nedium to obtain a slurry, the slurry
is diluted with an organic solvent, and the ultrafiltration is
performed again. In this way, the proced&re of filtration and
dilution is repeated, whereby water, which is the original dispersion

-medi um is 4Rl @gad otzgahttea&ﬂgi%rﬁ(fde%ﬁtosgw@gtsauﬁ atnlal'{shetﬂﬁnyis

di spersion of zirconi um oxi de whose d Per sion 3 nmediumis the
organi c solhbéiﬂl'to‘dé@ﬁn@]é}’dm%ﬁeﬁedt 16 difficu th abiaun tthettipfeckod, disgprsion
exanpl e, i i

of 71t cont ahy Ght RS aip SRR S 00 TBHL T e P Ra P ek L Epea b elley
obtain a d|0§|@elt0§|b®rph:ﬁallz¢d coni um oxi de of which 5 di spersion nedi um
is the ter ms l; h i

or gan ¢ a0l vent  TeTEet Sece Gpf 2 SFRinvEROh AN o8 WELELa AR Sufey by
di sper si on folfte vingcaon msbxngiéh@fplwhlocﬂslsdpb;ﬁansd@rhuruedamdnlesulmeg the
anot her or gan I €..,0bt ai n Th ne

o 21t coni Un b RECHED bn SRR ARy b B VAL A SRS Bl
usi ng, for mxarel sﬂ;;uadb\ea:&hsa rsi:ahle;x td bbsonibe slavey.i rAh:dllaatlmeﬂy thne cake
di sper si on Lreatment  usy n h sur rm enl zer, as _occasi
demands. nﬁ% efglr% r%fal gﬁ Ch ? dFaﬁe% Ooflvrﬁeiaﬁlsre er%sn%g)%f' 5
Exanpl a¢ behﬂ\l!\/ ubudsdie wmeerrtfadmtlm nat a Idlemdeenixdhhes etlogh pressure
Hereinafter, in Exarrg Iﬂé‘ -0013, a fractional nol ecul ar

wei ght of 1T5BBR5°HA hfazf'c‘f‘iflaéldmog}e 3ff- Kasei Chenicals Corporation

was used for ul t raf dédoriid dAboR)Ahdi Apertuanssitz er ohe dispai sinosmlofand
zi rconi umo de was neasured in a dance with a dynam

scattering " t%ﬁ fﬂ%‘? A4 Lf ﬁ‘ﬁ’%ﬁlﬁﬁ%?]@&“ W18 ’s%‘icgf)é “gh"%‘ ER gbs |
Here, the CHIE@HHEI@QteS'Ith%1éB§r@l’r§vi&1@n@tﬁé%ﬁn(r§f of i pireiced opiup@mun@bgme
dispersed in dis rsif) . Atransmttapce of dispersion of irconi um
oxi de Was PERANEdEDHY BIE?FPP\’QEGEW@aEﬁ ehEts RO ozddeppdy; |3ntgle&St one
l'i ght pat h gkgpaidingfeldemp) waich UshAlya A4 $icbh il 4 BYS Qbed by welght of
spect rophot onet er_ (V-570 _manuf act ur ed by JASCO Corgor ation)

vi scosity dhediarpisles onW&fenzmec%lr\ﬁlmh@ﬁuadéowélt@éat ﬁrlb?dt{?é%ﬁf girconium
turni ng- f orge; ¥ nag lceﬂtél\é ch' ﬁ&oﬂgﬁﬁéleﬁ%\f’ﬂi@‘c parfi peitadE & thY Ar&nPum

Conpany, limted). 30 Exanpl e sg bs persion of zirconium oxide A
f

)
0.76 L of &Xhﬁl%adé@@e@u@%ém@u Bizing edomenmodmes drangé0 by weight,

concenbgpat iggp x%co%aﬁr HPH% lshﬁng 1¥tH1EhUHh&Q'hQEéf‘3?e D AdASRAENES 8fit Qe
of 0.03 35 nole/L, as wel an aqueous_sol ution of sodium

hydr oxi de siar Wa?hﬁ@lfaswlém%m treyfbgicstt washipg) este%eSrUé‘hpﬁf eparEds used,
The m xed %g??%‘éﬁe%lo%f*éﬁz'epﬁoﬁfoftﬂ?cozdﬁﬁpgkf@ }?Nlﬁlggj ahsdNency

yttrium chl he aqueous solution o | um hyJ}r oxl| de
wer e pour eg¢aanot be oddminad.neld th o imvertee, pﬂheaetqrdnnt@ééherparhméewmﬁ ch

0.74 L of purd %3\1\@%e5x1la@dop%ﬁg cbeeh ARVANCFa Plillcs L IHEROpEIGHAE 371 HE"

oxychl ori de an ttrrumchlori were neutralize

time tB5be zmneummxﬁewxd almej at hemstaorsd efrabjlieingalemettem tlie alurry is
coprecipit e zi con lde and t It phu t ai ned.

The sl urry%mafélg%llgillqgrprg elv?\‘i/(}l)sl e granﬁ Ot}el % rlb/uggé\(}ﬁeg fe?? so t hat
one liter of a slAu:r:oydmgstooﬁhealmdltnfn s s};h fsoth dbowteanhem/alse 511‘69@hyn

10\/\/e|ght|nterms zi.r i u i.de apd wtt xude

nad anoel el & st itk the gl Sahey ARk MEby BegEh Ry iRy 1Y

parts per mshmmamg thé ;ia&tﬁ:ﬂesaai)mt:omfum foexi e rdlothajmlamﬂutdmayt anduhe

inthe Iurr f acelc aC|d added to the slurr an

sul g AR AE AL RGPy & ety S BAsed o thimikatign

150bt ai n av&ta’taﬁihﬁﬁﬁf}i obi fpensithe sIdhe donmadlingetie plhigpdesiofnheas

washed . . . . e
coprecipitate of the zirconium oxide and the at least one stabilizing
element; then the slurry is filtered, washed, and repulped in water; an

organic acid is added to the resulting slurry in an amount of one mole part

35 or more per mole part of the zirconium, or per mole part of the total



using an ultrafilter to obtain a dispersion A having a content of 5%
by weight of solid solution of zirconium oxide containing yttrium

(Di spersion of zirconium oxide B) 200.78& L of a m xed aqueous

sol ution of zirconium oxychl oride |n a concentration of 0.6 nole/lL
.and yttriumchl ori in a concentration of 0.03 le/L, as me }

053 L of B AR S B BTG 67 sith Bimidya0a HBO NG Tement in Hhe
concent r at isOir1§f ahdSHEDd1astLisey &rdthePakeld- tréAtedThXedeaGéeatsSre of 170°C
sol ution of the zirconium oxychloride and the yttrium chloride, and
the 25 aqué%dggQB}utlon of the sodi um hydroxi de were poured at the
same tine into aTWeeélhpﬂ'ﬁ £ bOBubRAEL PEo b1 ByWhdtBRrBral 4rdatdfe UL also a
wat er had been t hereby the zirconium oxychl oride and. the ttrlum
chlori dé V\épetwfr%ﬁ%as af ZrKentEreRifeeot & cpBtedptiatasidat &b thand
thus a slurbyrQfipRatd bF'tﬁé zﬁfcoﬁnﬁﬁmﬁﬁé Rinteaite 2f 1daRe oﬁbrsQQBﬂPﬂth' de
and the yttriumwas 30 obtained. The slurry was filtered, washe and

repul ped i lpmesat whterals & tmE0Ynkey Maisht, d?fleéel‘ﬂblln‘ rlyto\/\k&%dh’t Wi

whi ch soli GWHQHEEQ'[ Li5 ﬁ%eb &1%9%1&"%60%&15@1 idé] §:C PR H@Pl%t%@ the

and yttrium oxi urry an l'ectric conductivity of

pS/ cm particles of tl%cc@rgm(pstamuef t@mmscqmmrrrmk@lep@md the afcd@e#t one

anount ; gf t I e

aci d wid agiSyHARE AN PR0thl Ay I B Dn b R0R B Bl GRSy

hydr ot her rréulalsya hi@latvmoatty,zm@t oy d¥ficolt o p@lfobmauhne hyilroahsrmeént

di spersion., n d WA

ultrafil ter % Ji)rp’gl #}g& ?ésleélﬁglggnﬁg&&aw nge\l\gglt(}g%?g% Qgrf%g&l% Omde ?11

of solid schatioobemf o"zthecpmtumgmﬁ‘dhem@prmlpimge yt thé gmcoBium omde and

(Di sper si on, of oni 0., of Lan..ague e

Sol utton ofdiatashf O ERGkamen: sl Sy R R 0 RE e B et anty

and 0. 53 LuuthanaaqmgeuﬁlsmimO%OMyakngbdlun1hydrOX|de havi ng a

concentration of ;1.7 noles/L were p lg f E 10aq eous q!g&kon of

the zirconi um oxycHl YEPge° 3%151 ¥he® ‘%u SULTsH GPPER % etH%I YEEr h

hydr oxi de wersenpomreddaf ot tiee sankcles o thatcopfedipratebf &id oircorbnh @xide

into which 0.7 ter..had bheen t her eby. t he Jrc nlum

oxychl or | A& RE b1 Fed BRI DRSS et s Pec By b o 8

zir C|Om um nglrdlele/saﬁa oktaiingly rdpel éalicuf bdhrasn Btlllléxeweﬁds msdgel@; tagd ].:LS

repul p e wate at. one_liter, of a slur was, oht ai ned o

whrch 2011 deRirm Ao ot Sroeaiam olh i Hes e 6oty iLgribe 1RRENEPRr FRP

had an el egliih§ ©AEUGELhYIhX119fir@D@dSheMRr severe con8%idng 4131 ARéRfore

parts per ngle parﬁ of the 2|rconuﬁ§ in_the sl rry of aceti c, acid

was added t8ePREVSIH PLZLr 0wt vith 8% At ihsgP #HtIG Eﬁ &1 g coprecipitate of the

hydr ot her W%Hc)én‘h'iﬁaéﬁge 3tn 200G f Mas? HRUERLERZRR AehedttdRNBbEe ent

di spersion. The trans|lucent djspersion was washed using an

uItrafllteP~%6“HBbéﬁﬁ aelafst-si on C having a content of 5% by weight

of zirgeni um oxi de. tHeDh.SRehS e, of caZx'Ho‘%?ﬁ'cLHE‘l&”é'n‘éea B 4280y A8 bbxfific acid

m xed aqueous sol ution of zirconi umoxychloride in a concentration of

0.6 nol e/ L aaadrafarsbhumsenl ved dbeisalis @ﬁ)ﬁt?e?ﬁl”rb&ﬁ’bﬁ agtd or 6Benol e/ L,

as well as 9d5§x}ca%o§§’h@%ﬁpi{§ay5£’ﬂs‘dtﬂeoﬂsé)cf SEQAM'EH&B’Qf% deghaving a

concentrati on of nmol es/L were prepared. The m xed aqueous

sol ution oﬁnamen@uﬁeon@wa@kyém@@pu@ sh @ﬁéommﬂ%dnﬁ@w@rap&banénd

the 30 aqueays; 3ol %{Eicp%{%f 82 ROThUMR Y db g ‘é?c ﬁ@ﬁ% 9Q19:‘Hr§éjo§‘£h$ hgig,

sanme time into a precrpitation reactor 0 pure

wat er Had bedenpuscid; hareimjc ehisl, zfummm tamdoaydhn@)}eﬂ@lecwndm%éhe salts

al um num C%Q%éo‘i‘e r dI6YLL b'o§§ﬂ 1&§1§u P 15{;1!1@ abP1 B8 alic. acid

copr eci pi t at ed, us a’ slurr art| es of a coprecl pitate of

t he zir conitarmagxi eietdamtltd'lecxdl amd gilmcmas a8bbbtrad tleelsalfhdhsrentr y Asashe

filtered, h r i.n r t r of

a slurry vva\é%ﬁo%?ﬂé} ne dﬂD %991 e déjcrjltlgg h@’o% al%%xyégf‘ﬁ?% fog%%{ahn%ﬁl%
alkali metal salts such as sodium salts and potassium salts are preferably

35 used.



10 (Di spersion of zirconium oxide E) 0.76 L of a m xed
aqueous sol ution of zirconiumoxychloride in a concentration of 0.6

"nmol e/L and magnesium chloride in a concantration of 0.03 nole/L, as

well as 0.53 L of an aqueous solution of sodium hydroxide 15 having a

, tration of 1.8 mol d. Th d .
Colutton of the 7% BUMAUTR-GGA v GE ol O16e agreet u FHTbRPas )™ AR

the aqueousarsohbt bOBnOmébE H0BruTLRYPeOXicle PRt @f pheredoaiuhher shae
tinme into a reC| pltatIOE react or int(é) ﬁ/nicfl 0.74 L of .ﬁure ter had
been put, tHREFeBFOLRE oFtHE FHGM GRyTNT 6PF dé 1aRY PHe SHfgHEsTEfement in
chloride wa-m s?laﬁguw 8k ihg@eoalerhital s arm cbil e The ebﬁo@ﬁ)pfsﬁﬁtdl"biﬂimchom 1
and thus a slurr rtlcles of a coprecipitate of the_zirconium

oxi de afd tRe %é@il %R&ﬁﬁ%ﬁahéafwmel%q%mlew&é i | Péyeadhe amount

washed, an%f&%@%@@@lld AiBYE Ge BRI S0 WAL pAREplt hRfle BhrBoSEHY £i¥cHEim,
obt ai ned of whi ch so id content was 5.5% by weight in ternms of

zi rconi um oXi e kgl ﬁﬁm’é@lﬁrﬁh@xﬁlﬂ@nwﬁéa§ﬂtﬁhﬁyﬁw§és‘258ﬁ shplpidizing
conduct i vi téieﬁlfenjcﬁﬁ t?/ecsﬂhrry, the res@ﬁn&‘3 Qqﬁgo{?@ﬁ?s;@@ﬁo% cﬁeillwlﬁrrp@kfde
of total anount of the zirconi um and %e magnesi umin the sl urr]i\}:la
acetic aci dlqwlﬁdmaﬁéﬂ§lh@%¢®fr ?I;ansaﬁaem%ebrléﬁﬁq 1Ry hﬁ‘i@t amhéghas
hydr ot hgr maj;Ly,difeat e et o2B0CERE, FHRAUES §806RE BF thAoflHE%oid is more
di spersion e cloud I spersion was mas using an 3 rafilter

to obtain athdmsémcémmtﬁawmgwée pent ehtheofirg9aiwn v igisttods] swbougt of the
sol ut on_of,,Zid,Gan] UMQKLIS 1690 3h 0100 TRIREITLNT 1F ik SRELS! 8R ot
further subjected to wet nedia dispersion treatnent to obtain a

di sper si on vEhivdwviaftpcts cbatarde amoB%: nsedeiaghtotdfe parteodavim dxtiadeed, Al
0.76 L of Us ;sol ution of zirconiumoxychloride in a
concentr at ?IBE]S é%g(f.%g&r?rll%ﬁah and titaniumtetrachloride in a .
concentlpati on of Accd8dimy @/ﬂ.b,e imyewslon, abe @1 &S ylofoiramiangueads containing
solution oy sodium, hydr0x).ds Ny 1000 e REENLT ALY B diOo T G d-the
wer e prepar e& € m Xxed aqueous SO *Tre 21 5°Coni um

oxychl ori depsanitléhef thé amwnmeateacmt}m zdeanami oixlivde aqdetmesatslcelaat boR
of the sodi dr oxi,de oured t the sane .tine

precipitati %%{1 HRE S SE TRos fﬁe Olg?nb%?%d\ﬁétsélrbsﬁ%ﬁe%égn put ,

t hereby t heh;zdrrocbéltrummny@dﬂdedtl dith ca gl d i did et intad reic elanbnt @i tr BChd rdo i i ed et rae

neutralized at th tQ be caprecipitate | ur,

of 10" BRr ¢ ertReTaRu R B B BT80S o6t eRer p b I b G0 Ehe Wien
titani um V\&&eQbﬁtﬁldﬁBQL theil'eﬁtﬂfel’n}th@ﬁeerﬂlﬁ&I ada ﬁ&gﬁﬂ‘f@dtu@@df \Iﬁ@w}m@d
in pure wat er at one liter of _a slurr was ontaln |1 C
solid content® %&ﬂgrga}&lﬁw%ﬂww Arspgr oAt Z&i?%ﬁ%%’g}f %0& have 2
titani um owa@&fam@ys;h yﬁép/amey,aﬁn@Ilﬁcatdrdhﬁoﬁonﬂ@tﬁithmg Yo s e 300 RS rovAy
1586.3 g (3 nple parts perwni) e part of total agg,unt of the zirconium

and the ti tdHl a#RTSRALAG Par agd maFihave R ildeRadsdsded to the

slurrygsand the Wh&ﬂf&h@k?ﬁb@&@eé’ﬁ&e@ﬁ’ﬂw Nengwd iy oheaahthed 0o200C
for 3 hours tqg obtain a cloudy di sgﬁgrm on. .The cl oudy di sg%rm on was

washed usi iFeasranly Bakepisesr Wl%bt e the é’déﬁ@?l”tﬁ%“bﬁfl tFeaReBhEIBE 159%
by wei ght ofy 36l %%@aﬁé %toh‘a?”t}fglgédlﬁ%%' méwsdﬁssef&ahw&graoh&@ﬂl SilHe
The dispersion was further subjected to wet media di spersion

treat nent tdpesbradi mave disypleisnsd i eratiengyatedat afdibpngopassenei ght

of zi rconi Wnyowe ﬁ%alf%a&%rg%bg&equglltﬁag lawg%&s'eggte@t}%‘é@lgﬁaﬁd ehud the
m xed aqueous sol uti‘on of “Zi rconi um oxychloride in a concentration of

0. 6 noP8/ L desireg eanemschisoerdeniaf fane onctistesarl Bacwfium o03idepvéyh a hagh
wel | as 0.33,} 1e"i-g&y Y53 %esc%t%ﬁé)c{‘ Oiogggirﬁghﬁ'%%%fa@%g@t‘fh&& Ames
concentration o nmol es/ L were prepare e m xed aqueous

sol ution ofartetr@smbleohutmn@iﬁﬁ@hlﬁd‘rmheeélﬁdtaHee Sitter $nantataineyoit de, obdatned,

the 30, adusatio el LoD0! 14 BRoagHIWMANSthIq, Nense PONTCth BbulD6:

sane tine in I ecl lon r I’ Into pure
shorter.

35 In order to wash the thus obtained aqueous dispersion of zirconium



10 (Di spersion of zirconium oxide H) The di spersion of
~zirconium oxide A having a content of 5% by weight of zirconium oxide
was diluted with methanol to a content 3t 2.5% by wei ght of zirconium
oxi de, and concentrated again using an ultrafilter 15 to a content of
. 5% by vei ght; @f ZI{ARA8EUWRDAIEn iJRexEhhHEd QBiBNEnGORGRRhAAEL @Bsin, a
procedure were repeated five tines to obtain a dispersion H of which
di sper si on ditfgiinn deadypiot krinel2 serd ingtiedn Hadnempsphentn glegugdplysis, or
wei ght of Ziy DL HR Q¥ HCsia2 (Y SRSLBIQN 1By el GRPIHEUOXIIHE he)inTBEtion,
di spersion of zirconium oxide H having a content of 5% by wei ght of

zi r coni um dkedeettesl Wi haf martidul Arlveli mytedethieyrevieat ohidrass. B iegteétiabes to
2. 5% bygvel ity ol flLA901diM OXhd% 3R CANGERLLA) 6 AGRIMLST Ng 2
rotary evaporator to a content of 5% by weight of zirconium oxide.
The 25di | uti on ahctordimeitt tlat irore it edur euemrsedispperp @i Firgeni ppgxide
to obtain :sper siqn i Gh _dj ' i L. Lyl ehia
ket one and%\ﬂgél;ﬁ:g%h%dﬁgn(lﬁ%%%m ngl ggﬁ@g’r %?%%ﬁgky%%gﬁ?%nﬁ oxi1 de. e
Conpar at i vés Bhamipled ih 806D sperBhopaofickisrdoriremiox deide)in the aqueo s
L of a m xed aqueous.sol ution of ;zi tconi 0 i i .
Goncent rat R Or0 8 pgietr Lol gf bFERed TSIV Rabee Di0dn a range of
of 0. 030noI2e20 nmspwekrably . $3ahgohf @nlagueouThsdDid ion ofrtadelisian of a

hydroxi de in a concentratign.of 1.9 nple/L.were_ prepar The mxed
aqueous solptftl?’c‘} e(‘)‘? “Q?Slcﬁkseogib%% 1R ’S’/%Ltl“\’(!)ief’d‘oé aﬁ%dmflﬁéejteftﬁr%fr{t]]ﬁn%{(ee
chloride, anthlid® POUeAUSidd & a0tadtibonboded hertsddi dire dyshroxitden wer e
poured at the sa time, into a.precipitati on yeact i nto,.which 0.74
L of pure VBEZFUIS cp%ééir?’“ﬁ’drt‘%ca]f&étr@ t‘?ﬂggz‘?l?@b%fuﬁ%?&@ﬁfl\é\%sdog and
the yttri umisdeheaindexideria theul qwdd zedisabrdibe Eareednimm boideeas obtained

coprecipitated, .and thus a slurry aof rticl of coprecjpitate
of thel3i r AHRVEAANIE BAATRE Y1 AEMREEoBETRAR . OPERSTUIFS was
filtered, yweshadbland £.ap RY, WRidHIILaWRLLIm 66 bhaiclengzd bbedined ia a
slurry was obtained of which solid cqontent i '

, S a C 5.6% by weight in
terms of tHelumedRARednhide saFfdistel tf‘f‘l-u%%ia@é‘?“? &GS Ahd an
electric copdisglhm &¥idefaslAmaPéE AbotdBas I B ahnBniTot £h RAFHPOE tiBteeat a
part of total amount of the zirconiumand the yttriumin the slurry)
of acetic a8 ¥rethdfetP® 8™-he slurry, and the resulting mxture was
hydrot hgrmal |y tireal.eds Aly, 1p0Ehhok a3 hRaW dudd sk Bk fhidn b ahsdowe@Rl oxide
di spersion having a content of 5% by weight of solid solution of
zi r coni um oxicaacerBsehi nfoythe purPoThet eerpartsrbaAnvnadnatiias Wt as
subj ect ed tegagﬁ}aH?Q'c?ng&?bqgﬁ%h%ihrge@%@ﬂ& 42 poRhE &l o2 cHh8ASI-ateR By
havi ng a contéent of 5% by wei ght of “zirconium oxi de. (D spersion of
zi rconi um odtuidilEration 61ng oh wltnafildr agpiebaeeployedon Lafthei inggRti9m
oxychl ori dey.i i f Q. / U i de
e concent apsERERERDHIERMAR, or difh BRFEEUATS ML IME DY <
sol uti ®h ofprstxdiabhe hydposérdeatatie dovynsentaraby dheofltuafd tpaiien usieg an
pr epar ed. ‘mg rfiﬂ%gld aqueous solution of the zirconium oxychloride and
the yttrium ¢il'oride, and the aqueous sol ution of the sodium
hydr oxi de wer e pdlreedfat, kheordame toithe inmeotian25hprgoiepins difmrysion of
reactor into which 0..74 of e t.er, h b I
S r cont um GRreR S GG iRt b AR S B B R et Ra Y A hed ot
the sane tithe samdbeicoprien i tsadeedenandetlhusng theurltyafaftepar That es tbe

a coprecipitate of,.the zirconi um gxigde and,th tdri um was,. o |

The ol 8 r§ aikepp i apaaTon L Reare i atsL Bl tped T A B R A g
one liter @bndéni@asédidispardsorobd dilneel ofithkiatier said dasbad eabdwhs 5. 6%
by weight in terns of the zircaonium oxi apd the yttrium.woxide. Th

of urry had "SRUEHEE SRRV SRR GRLY OF g@saﬁgtﬁéphm again. 1R tH5 was, The
(0.5 nol e pabtedPer oMU EcPadentoftibAtd] tlanulph fidfrativer 2hd chhition afidhe

the yttriumin the, slurr of aceti.c gcid added to,the 35 sl.urry,
y agueous dispersigg is repeated, w erebmie aqueous dispeérsion of y

35  zirconium oxide obtained by the hydrothermal treatment is concentrated



was further subjected to wet media dispersion treatment to obtain a
~Sdispersion Il having a content of 5% by weight of zirconium oxide.

(Di spersion of zirconiumoxide Il1) 12 0.76 L of a m xed aqueous
sol ution of zirconiumoxychloride in a concentration of 0.6 nole/L
-and yttriunghkQbhdgni @aRQQﬁ%HEE@é LORKOT, gopﬂ)’%hge@.m&h@/ rhpe AR AN LEmASed
0.53 L of an aqueous solution of sodium hydroxide in a concentration
of 1.9 nol dpeetiarewphepatad. Tines, b edivgquesisresion pbaltepna oxide can
2i reoni um Gyl AGkARCAND 06 YhULEHBLCR! Rhlkdgy oARH LhRIAGHRRUS
solution of the so Ium hydroxi de were poured at the sanme tinme into a
precipi tation redbtishei aceondingRoghpdnyentioputlenegaserrhadieskiane [Hien

t her eby 515t MQhitdey ¥R d;
neut r al | ze %taﬁﬁgfgg e %%% %%F%I%Q?gtg?gll%{%% %B%e}{ﬁd us a sl urrw;/
of particl ebspérsaon@pneg;l ﬁonteanampife aﬁEazlsmﬂhlldmmﬁand@W@n’é irpadiation, or

yttr I um Wasdl%’gé gslltt';llﬁq%e%;l;:rﬁ?erﬁ #Elrn)é ? HE%’LSQ hé’iﬁg?@&’zeﬁ% Jk&%%%ﬂj

in pure water”s one er "o urry was obtai ned of

solid cont ehets:mxabaéiu@%d)ghsyengﬂwm ofmwe:rrrmnoﬁxzm he zirconi um oxi de
and the yttrium |de Iurr nelectrlc n I\ 35
pS/cm 4% % r{h%%r Céueous di%? dSLi? h O\fgtrl%cﬁ%%u%lf

t he zi nooniaxidand v.tHlehytfspemm)m mnéchansimwrayér oan mmhxmm:ed ratkis way.

di hydrat e added.to the slurr the resuj.tin
ys ot her i By s hgatisgesionaparsy 328 irRtRalibhis i hf Saihedde
sedi nent ar yrepll addyby Eh‘l&n‘%lalﬂ]ﬁdi yommv\asﬂae@bmsdmgf arrcuhmrafmduﬁenf schich

that it had,.a content 5% ht of soli zi.rconi.um
oxi de cont dAPHG! Q/?t“i“?‘ﬁfh 142 826 i Vet MW@EC%EB{@%{B@&OP%W
nedi a di spelesceibetir SaiveeRhat 0s,abtaipersioti SPAKSd G bklchaa’wnllﬁg’l aomprises
cont ent of 5% by wej ght_ of zirconium oxi (Di sper sion of

zi r conitim dikngigariyles of ZHCOIHu?IBOE“{}} "ﬂr?’ﬂéﬁp%rcﬁ? theaprgandp sgvent

zi rconi um oxUE LS BREH £t ot pAREEAY ERh ibebRhikhd m)I e/L and yttrium
chloride in a concentration of 0.03 nole/l, as \Aﬁ d; OXB]EB L of an, .
aqueous sol uti on gre SeERM SRR ti Rargicagaplynk Britgthaish Wafer mgscible
mol e/ L wer &, BLapatAden g rhX oM rAHEOUSH S Qe+ Blls@ble dlgdrie solvannisuibt
oxychl oride and the yttriumch]oride, and the aqueous sol ut |{§n of the

sodi um hy drisitifal ey dipétade d et myeinehpre tip e XpIJe a2 [P Balisialaeh s such
react ki ntg, W@'tﬁgn%eéf}hgnglf a&l&rﬁ-p‘ﬁ@bgﬁolh%qilpl?ﬁlﬁh Pitthoxt ierDy et R8s such

zi rconi um oxychl ori an ttriumchloride were neutralized at
the 5sane tdsethyd asetatepred impsthal dermarr] allukatac Ketenrsp Yichhas eretag:

of a copr e%h@fﬁs)ﬁteeth% ktele(??@' a{r?&)mdé{%?)f%ociﬁt?flgehnﬁe X)totlﬂé&@ﬂﬂ‘,"aﬂcohols such

obt ai ned. lurry was ltere , and repul pe n pure water
so that ones étheent shy @il umd/elesrioh raidnedxbireatnfdhessid o suredmeragls

5% by el Ot L1l 0P8, 21 ch DPIELEONUMPILAR,AN %l 5 i bHTLGIe.

The slurry duct i vi

g (0. 52h0l a:hpamfsaqmeparmdnelap&rpreﬂblab&eal anount of the zirconi um and

the yttriumin the slurr u {r :
18 SHAdE ¥ ke Bla AATMITLELL 93&1%(19% {HbRLE ;A@aeasisd&%ptggsm

the slurry, and t e resy g M Kt ur er was ermally [t T eat
200C for 3 dfm:rcs;rﬁunnbknienol&amh@@d@ailwpeamrohy tTheorghoudsoldespetlsi on

15 was washed usi an ultrafilter, so that .t had t.ent 5

wei ght of saocﬂe&ugocﬁﬁ{’f’osﬁegfls ISR TRPEa HEAES AP nll%ggg)or}y%nlen%Ve S?) R,
resul ti ng dirspelisbogamiasdl vty nswhj edded theravet faiteeixzamdlespea‘&aa@n
treat t to tain i spersion |V,.havin acotent h
of ot TaBn meahp Bare Bt IRE e CRnb oA Gr B SaPIRhe B vifaRtetiidlto
of zirconi lﬂéhﬁ)ﬂedﬁaf?el{& thefdi§hersiow entdiom, aveshowa dlorifakhe slurani
transmttanges iscosities of djis ions of..zi rconi um Qxi de

o oo Tt i pEk APt silbent Ay Bl by R HR e TR 5 e
2, a parti ghetlsbzeadithlrpetiore PBOlshWH andShitioalie repaeted] wthereby

artlcle at whi ch 50% by, vol une artjcles S
P water, WthhOIS %he origina? d1£ ers:lton med\i\ﬁm is replaced by the organic

35 solvent, and thus the dispersion of zirconium oxide whose dispersion



accunul ated fromthe smallest particle side in a volune based
_particle size distribution, and a particle size distribution Dmax
shows a maxi num particle size obtained il" a vol unme based particle
size distribution. 29 Exanple 1 "S'.3 i ,LeL> 0c) Cll1.-i" C.)
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Ag a further method, for example, water which is a dispersion
medium of an aqueous dispersion of zirconium oxide is replaced by a water
miscible organic solvent to obtain a dispersion of zirconium oxide of which
dispersion medium is the water miscible organic solvent, and then the
water miscible organic solvent is replaced by another organic solvent,
whereby a dispersion of zirconium oxide of which dispersion medium is the
another organic solvent can be obtained.

The thus obtained dispersion of zirconium oxide may further be
subjected to wet media dispersion using, for example, a beads mill,
ultrasonic wave irradiation, or dispersion treatment using a high pressure

homogenizer, as occasion demands.

Examples

The invention will be described with reference to Examples below,
but the invention is not limited thereto.

Hereinafter in Examples, "Microza" (ACP-0013, a fractional
molecular weight of 13000} manufactured by Asahi Kasei Chemicals
Corporation was used for ultrafiltration.

A dispersion size of dispersion of zirconium oxide was measured in
accordance with a dynamic light scattering method (using UPA-UT
manufactured by Nikkiso Co., Ltd.). Here, the dispersion size refers to a
size (a diameter) of particles dispersed in dispersion. A transmittance of
dispersion of zirconium oxide was measured by putting the dispersion in a
cell having a light path length of 10 mm, and using a visible-ultraviolet
spectrophotometer (V-570 manufactured by JASCO Corporation). A
viscosity of dispersion of zirconium oxide was measured using a
turning-fork vibration SV viscometer (8V-1A manufactured by A & D
Company, limited).

Example 1
(Dispersion of zirconium oxide A)

0.76 L of a mixed aqueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and yttrium chloride in a concentration of 0.03

mole/L, as well as 0.53 L of an aqueous solution of sodium hydroxide
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having a concentration of 1.9 moles/L. were prepared. The mixed aqueous
solution of the zirconium oxychloride and the yttrium chloride, and the
aqueous solution of the sodium hydroxide were poured at the same time
into a precipitation reactor into which 0.74 L of pure water had been in
advance put, thereby the zirconium oxychloride and the yttrium chloride
were neutralized at the same time to be coprecipitated, and thus a slurry of
particles of a coprecipitate of the zirconium oxide and the yttrium was
obtained. The slurry was filtered, washed, and repulped in pure water so
that one liter of a slurry was obtained of which solid content was 5.6% by
weight in terms of zirconium oxide and yttrium oxide. The slurry had an
electric conductivity of 235 pS/cm.

86.3 g (3 mole parts per mole part of total amount of the zirconium
and the yttrium in the slurry) of acetic acid was added to the slurry, and
the resulting mixture was hydrothermally treated at 200°C for 3 hours to
obtain a translucent dispersion. The translucent dispersion was washed
using an ultrafilter to obtain a dispersion A having a content of 5% by

weight of solid solution of zirconium oxide containing yttrium.

(Dispersion of zirconium oxide B)

0.76 L of a mixed aqueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and yttrium chloride in a concentration of 0.03
mole/L, as well as 0.53 L of an aqueous solution of sodium hydroxide
having a concentration of 1.9 moles/L were prepared. The mixed aqueous
solution of the zirconium oxychloride and the yttrium chloride, and the
aqueous solution of the sodium hydroxide were poured at the same time
into a precipitation reactor into which 0.74 L of pure water had been put,
thereby the zirconium oxychloride and the yttrium chloride were
neutralized at the same time to be coprecipitated, and thus a slurry of
particles of a coprecipitate of the zirconium oxide and the yttrium was
obtained. The slurry was filtered, washed, and repulped in pure water so
that one liter of a slurry was obtained of which solid content was 5.6% by
weight in terms of zirconium oxide and yttrium oxide. The slurry had an
electric conductivity of 235 pS/cm.

86.3 g (3 mole parts per mole part of total amount of the zirconium

and the yttrium in the slurry) of acetic acid was added to the slurry, and
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the resulting mixture was hydrothermally treated at 230°C for 3 hours to
obtain a translucent dispersion. The translucent dispersion was washed
using an ultrafilter to obtain a dispersion B having a content of 5% by

weight of solid solution of zirconium oxide containing yttrium.

(Dispersion of zirconium oxide C)

0.76 L of an aqueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and 0.53 L of an aqueous solution of sodium
hydroxide having a concentration of 1.7 moles/L were prepared. The
aqueous solution of the zirconium oxychloride and the aqueous solution of
the sodium hydroxide were poured at the same time into a precipitation
reactor into which 0.74 L of pure water had been put, thereby the
zirconium oxychloride was neutralized, and thus a slurry of particles of
zirconium oxide was obtained. The slurry was filtered, washed, and
repulped in pure water so that one liter of a slurry was obtained of which
solid content of zirconium oxide was 5.6% by weight. The slurry had an
electric conductivity of 258 nS/em.

82.2 ¢ (3 mole parts per mole part of the zirconium in the slurry) of
acetic acid was added to the slurry, and the resulting mixture was
hydrothermally treated at 200°C for 3 hours to obtain a translucent
dispersion. The translucent dispersion was washed using an ultrafilter to

obtain a dispersion C having a content of 5% by weight of zirconium oxide.

(Dispersion of zirconium oxide D)

0.76 L of a mixed agueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and aluminum chloride in a concentration of
0.03 mole/L, as well as 0.53 L of an aqueous solution of sodium hydroxide
having a concentration of 1.9 moles/L were prepared. The mixed aqueous
solution of the zirconium oxychloride and the aluminum chloride, and the
aqueous solution of the sodium hydroxide were poured at the same time
into a precipitation reactor into which 0.74 L of pure water had been put,
thereby the zirconium oxychloride and the aluminum chloride were
neutralized at the same time to be coprecipitated, and thus a slurry of
particles of a coprecipitate of the zirconium oxide and the aluminum was

obtained. The slurry was filtered, washed, and repulped in pure water so
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that one liter of a slurry was obtained of which solid content was 5.5% by
weight in terms of zirconium oxide and aluminum oxide. The slurry had
an electric conductivity of 173 pS/cm.

86.3 g (3 mole parts per mole part of total amount of the zirconium
and the aluminum in the slurry) of acetic acid was added to the slurry, and
the resulting mixture was hydrothermally treated at 200°C for 3 hours to
obtain a translucent dispersion. The translucent dispersion was washed
using an ultrafilter to obtain a dispersion D having a content of 5% by

weight of solid solution of zirconium oxide containing aluminum.

(Dispersion of zirconium oxide E)

0.76 L of a mixed aqueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and magnesium chloride in a concentration of
0.03 mole/L, as well as 0.53 L of an aqueous solution of sodium hydroxide
having a concentration of 1.8 moles/L. were prepared. The mixed aqueous
solution of the zirconium oxychloride and the magnesium chloride, and the
aqueous solution of the sodium hydroxide were poured at the same time
into a precipitation reactor into which 0.74 L of pure water had been put,
thereby the zirconium oxychloride and the magnesium chloride were
neutralized at the same time to be coprecipitated, and thus a slurry of
particles of a coprecipitate of the zirconium oxide and the magnesium was
obtained. The slurry was filtered, washed, and repulped in pure water so
that one liter of a slurry was obtained of which solid content was 5.5% by
weight in terms of zirconium oxide and magnesium oxide. The slurry had
an electric conductivity of 156 nS/cm.

86.3 g (3 mole parts per mole part of total amount of the zirconium
and the magnesium in the slurry) of acetic acid was added to the slurry,
and the resulting mixture was hydrothermally treated at 200°C for 3 hours
to obtain a cloudy dispersion. The cloudy dispersion was washed using an
ultrafilter to obtain a dispersion having a content of 5% by weight of solid
solution of zirconium oxide containing magnesium. The dispersion was
further subjected to wet media dispersion treatment to obtain a dispersion

E having a content of 5% by weight of zirconium oxide.

(Dispersion of zirconium oxide F)
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0.76 L of a mixed aqueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and titanium tetrachloride in a concentration
of 0.03 mole/L, as well as 0.53 L of an aqueous solution of sodium hydroxide
having a concentration of 1.9 moles/L were prepared. The mixed aqueous
solution of the zirconium oxychloride and the titanium tetrachloride, and
the agqueous solution of the sodium hydroxide were poured at the same time
into a precipitation reactor into which 0.74 L of pure water had been put,
thereby the zirconium oxychloride and the titanium tetrachloride were
neutralized at the same time to be coprecipitated, and thus a slurry of
particles of a coprecipitate of the zirconium oxide and the titanium was
obtained. The slurry was filtered, washed, and repulped in pure water so
that one liter of a slurry was obtained of which solid content was 5.5% by
weight in terms of zirconium oxide and titanium oxide. The slurry had an
electric conductivity of 392 pS/em.

86.3 g (3 mole parts per mole part of total amount of the zirconium
and the titanium in the slurry) of acetic acid was added to the slurry, and
the resulting mixture was hydrothermally treated at 200°C for 3 hours to
obtain a cloudy dispersion. The cloudy dispersion was washed using an
ultrafilter to obtain a dispersion of a content of 5% by weight of solid
solution of zirconium oxide containing titanium. The dispersion was
further subjected to wet media dispersion treatment to obtain a dispersion

F having a content of 5% by weight of zirconium oxide.

(Dispersion of zirconium oxide G)

0.76 L of a mixed aqueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and yttrium chloride in a concentration of 0.03
mole/l., as well as 0.53 L of an agueous solution of sodium hydroxide
having a concentration of 1.9 moles/L were prepared. The mixed aqueous
solution of the zirconium oxychloride and the yttrium chloride, and the
aqueous solution of the sodium hydroxide were poured at the same time
into a precipitation reactor into which 0.74 L of pure water had been put,
thereby the zirconium oxychloride and the yttrium chloride were
neutralized at the same time to be coprecipitated, and thus a slurry of
particles of a coprecipitate of the zirconium oxide and the yttrium was

obtained. The slurry was filtered, washed, and repulped in pure water so
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that one liter of a slurry was obtained of which solid content was 5.6% by
weight in terms of zirconium oxide and yttrium oxide. The slurry had an
electric conductivity of 235 nS/em.

140.8 g (1 mole part per mole part of total amount of the zirconium
and the yttrium in the slurry) of sodium citrate dihydrate was added to the
slurry, and the resulting mixture was hydrothermally treated at 200°C for
3 hours to obtain a translucent dispersion. The translucent dispersion
was washed using an ultrafilter to obtain a dispersion G having a content

of 5% by weight of solid solution of zirconium oxide containing yttrium.

(Dispersion of zirconium oxide H)

The dispersion of zirconium oxide A having a content of 5% by
weight of zirconium oxide was diluted with methanol to a content of 2.5%
by weight of zirconium oxide, and concentrated again using an ultrafilter
to a content of 5% by weight of zirconium oxide. The dilution and
concentration procedure were repeated five times to obtain a dispersion H
of which dispersion medium was methanol and which had a content of 5%

by weight of zirconium oxide.

(Dispersion of zirconium oxide I)

The dispersion of zirconium oxide H having a content of 5% by
weight of zirconium oxide was diluted with methyl ethyl ketone to a
content of 2.5% by weight of zirconium oxide, and concentrated again using
a rotary evaporator to a content of 5% by weight of zirconium oxide. The
dilution and concentration procedure were repeated five times to obtain a
dispersion I of which dispersion medium was methyl ethyl ketone and

which had a content of 5% by weight of zirconium oxide.

Comparative Example 1
(Dispersion of zirconium oxide I)

0.76 L of a mixed agueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and yttrium chloride in a concentration of 0.03
mole/L, as well as 0.53 L of an agqueous solution of sodium hydroxide in a
concentration of 1.9 mole/L were prepared. The mixed aqueous solution of

the zirconium oxychloride and the yttrium chloride, and the aqueous
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solution of the sodium hydroxide were poured at the same time into a
precipitation reactor into which 0.74 1, of pure water had been put, thereby
the zirconium oxychloride and the yttrium chloride were neutralized at the
same time to be coprecipitated, and thus a slurry of particles of a
coprecipitate of the zirconium oxide and the yttrium was obtained. The
slurry was filtered, washed, and repulped in pure water so that one liter of
a slurry was obtained of which solid content was 5.6% by weight in terms of
the zirconium oxide and the yttrium oxide. The slurry had an electric
conductivity of 235 pS/cm.

86.3 g (3 mole parts per mole part of total amount of the zirconium
and the yttrium in the slurry) of acetic acid was added to the slurry, and
the resulting mixture was hydrothermally treated at 150°C for 3 hours to
obtain a translucent dispersion having a content of 5% by weight of solid
solution of zirconium oxide containing yttrium. The dispersion was
further subjected to wet media dispersion treatment to obtain a dispersion

I having a content of 5% by weight of zirconium oxide.

(Dispersion of zirconium oxide II)

0.76 L of a mixed aqueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and yttrium chloride in a concentration of 0.03
mole/L, as well as 0.53 L of an agqueous solution of sodium hydroxide in a
concentration of 1.9 mole/L were prepared. The mixed aqueous solution of
the zirconium oxychloride and the yttrium chlioride, and the aqueous
solution of the sodium hydroxide were poured at the same time into a
precipitation reactor into which 0.74 L of pure water had been put, thereby
the zirconium oxychloride and the yttrium chloride were neutralized at the
same time to be coprecipitated, and thus a slurry of particles of a
coprecipitate of the zirconium oxide and the yttrium was obtained. The
slurry was filtered, washed, and repulped in pure water so that one liter of
a slurry was obtained of which solid content was 5.6% by weight in terms of
the zirconium oxide and the yttrium oxide. The slurry had an electric
conductivity of 235 pS/cm.

14.4 g (0.5 mole parts per mole part of total amount of the
zirconium and the yttrium in the slurry) of acetic acid was added to the

slurry, and the resulting mixture was hydrothermally treated at 200°C for
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using an ultrafilter to obtain a dispersion having a content of 5% by weight
of solid solution of zirconium oxide containing yttrium. The dispersion
was further subjected to wet media dispersion treatment to obtain a

5 dispersion II having a content of 5% by weight of zirconium oxide.

(Dispersion of zirconium oxide III)

0.76 L of a mixed aqueous solution of zirconium oxychloride in a

concentration of 0.6 mole/L and yttrium chloride in a concentration of 0.03

10  mole/L, as well as 0.53 L of an aqueous solution of sodium hydroxide in a
concentration of 1.9 mole/L. were prepared. The mixed aqueous solution of
the zirconium oxychloride and the yttrium chloride, and the aqueous
solution of the sodium hydroxide were poured at the same time into a
precipitation reactor into which 0.74 L of pure water had been put, thereby

15 the zirconium oxychloride and the yttrium chloride were neutralized at the
same time to be coprecipitated, and thus a slurry of particles of a
coprecipitate of the zirconium oxide and the yttrium was obtained. The
slurry was filtered, washed, and repulped in pure water so that one liter of
a slurry was obtained of which solid content was 5.6% by weight in terms of

20  the zirconium oxide and the yttrium oxide. The slurry had an electric
conductivity of 235 pS/cm.

140.8 g (1 mole part per mole part of total amount of the zirconium
and the yttrium in the slurry) of sedium citrate dihydrate was added to the
slurry, and the resulting mixture was hydrothermally treated at 150°C for

25 3 hours to obtain a cloudy and sedimentary slurry. The slurry was
washed using an ultrafilter so that it had a content of 5% by weight of solid
solution of zirconium oxide containing yttrium. The resulting was further
subjected to wet media dispersion treatment to obtain a dispersion III
having a content of 5% by weight of zirconium oxide.

30
(Dispersion of zirconium oxide IV)

0.76 L of a mixed aqueous solution of zirconium oxychloride in a
concentration of 0.6 mole/L and yttrium chloride in a concentration of 0.03
mole/L, as well as 0.53 L of an aqueous solution of sodium hydroxide in a

35 concentration of 1.9 mole/L. were prepared. The mixed aqueous solution of
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the zirconium oxychloride and the yttrium chloride, and the aqueous
solution of the sodium hydroxide were poured at the same time into a
precipitation reactor into which 0.74 L of pure water had been put, thereby
the zirconium oxychloride and the yttrium chloride were neutralized at the
same time to be coprecipitated, and thus a slurry of particles of a
coprecipitate of the zirconium oxide and the yttrium was obtained. The
slurry was filtered, washed, and repulped in pure water so that one liter of
a slurry was obtained of which solid content was 5.6% by weight in terms of
the zirconium oxide and the yttrium oxide. The slurry had an electric
conductivity of 235 pnS/cm.

70.4 g (0.5 mole parts per mole part of total amount of the
zirconium and the yttrium in the slurry) of sodium citrate dihydrate was
added to the slurry, and the resulting mixture was hydrothermally treated
at 200°C for 3 hours to obtain a cloudy dispersion. The cloudy dispersion
was washed using an ultrafilter so that it had a content of 5% by weight of
solid solution of zirconium oxide containing yttrium. The resulting
dispersion was further subjected to wet media dispersion treatment to

obtain a dispersion IV having a content of 5% by weight of zirconium oxide.

Transmittances and viscosities of dispersions of zirconium oxide A to
I of the invention are shown in Table 1, and transmittances and viscosities
of dispersions of zirconium oxide I to IV of Comparative Example are
shown in Table 2.

in Table 1 and Table 2, a particle size distribution D50 shows a
particle size of a particle at which 50% by volume of particles was
accumulated from the smallest particle side in a volume based particle size
distribution, and a particle size distribution Dmax shows a maximum

particle size obtained in a volume based particle size distribution.
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_ Dispersion Content of zirconium oxide (‘Eéoby wei ght) Particle size
distribution D50 (nn) Particle size dis i buti on Dmax (nm

Transmittance at wave length of 800 mu (%9 Transmittance at wave

_length of 400 nm (% Viscosity at 25Q[LaPRE) 24 CLAIMS 1. A process

for produci ng an aqueous di spersion of zirconium oxide conprising:

reacting a zirconiumsalt wth an alkali in water to obtain a 5slurry

of particles of zi peaisimbPybeRicihbldreslfgousaiipengionastdziFapulpi ngide

the slurry; adding an organic acid to the result slurry in .
armount of d’ﬁ@%?lé‘gpé?%c%ilgmlécﬁfé‘ﬂmhﬁﬁg Pa a‘bﬁm‘f%é 12i‘¥%%ﬁ:tﬂn?%r}ﬁ“i‘ﬁe

slurry; shydnefResmpditycibs 8RLIrAEniiE okeSdtl filtBein ¥iddhen@taml repulping the
tenperature _of 170C or higher; and washing the resulting agueous
di sper si on sbRrFAAddERE S NPT EEESF REBHIUFRDXFHEND S uATY ig @asgmpegnt of one

produci ng ap; RAHLAUS: HioSPees PN et ardi JIGHRI MR AN LEL 1€ @RPELSHHY!
reacting a zirconiumsalt and a _salt of at |east one stabilizin N
el enent sellwetreshermailyitupa hogtharagRBEE NEm bt iem P bif teaMRE R4 RES 8grlt7 fc

or higher; and washing the resulting aqueous dispersion of particles of

10 zirconium oxide.

2. A process for producing an aqueous dispersion of zirconium oxide
comprising: reacting a zirconium salt and a salt of at least one stabilizing
element selected from aluminum, magnesium, titanium, and rare earth

15 elements with an alkali in water to obtain a slurry containing particles of a
coprecipitate of a zirconium oxide and the at least one stabilizing element;
filtering, washing, and repulping the slurry; adding an organic acid to the
resulting slurry in an amount of one mole part or more per mole part of a
total amount of the zirconium and the at least one stabilizing element in

20  the slurry; hydrothermally treating the resulting mixture at a temperature
of 170°C or higher; and washing the resulting aqueous dispersion of
particles of solid solution of zirconium oxide containing the at least one

stabilizing element.

25 3. The process for producing an aqueous dispersion of zirconium oxide
according to claim 1 or 2, wherein the aqueous dispersion of zirconium
oxide obtained by the hydrothermal treatment is washed using an

ultrafilter.

30 4. The process for producing an aqueous dispersion of zirconium oxide
according to claim 1 or 2, wherein an aqueous solution of a zirconium salt,
or a zirconium salt and a salt of at least one stabilizing element selected
from aluminum, magnesium, titanium, and rare earth elements, and an
agqueous alkaline solution are added at the same time to charged water

35 which has been in advance placed in a precipitation reactor so that the



15 elenents with an alkali in water to obtain a slurry containing
particles of a coprecipitate of a zirconium oxide and the at |east
" one stabilizing element; filtering, wasHPng, and repul ping the
slurry; adding an organic acid to the resulting slurry in an anount
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zi rconi um and ﬁhe at least one stabilizing element in 20 the slurry;
hydr ot her neith}ilizipatslagenhare asatteidnyithi e @dleaktingy g¢e¥per at ure of
170C or higher; and washing the resulting agueous di spersion of
particles of solid solution of zirconium oxide containing the at )
| east one si.abi | iThepgradeesémt prRBRiThenroress di@pelpﬁi@ld@gtzirrgoawm oxide
aqueous 50t SRELELRN Bl LEOMUME 3,3 CORANT 1h8 LML bieZion of
wher ei n 't he aqueods di spersi on of zirconi um oxi de obtaine t he
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process for produci ng an aqueous di spersion of zirconium oxide
according to claim1l or 2, wherein an aqueous solution of a zirconium
salt, or a &ircoMhinpsrkts dndpeodaliie afdiapetdastof aheosiabidxiidé ageording

el ement sel ected fyom al um num. magnesi um, titani um. and.rare earth..
ol ement's.  ARCEIATR o ER R A A JARE SO B RRIeioarod RS SaRE e
t o changed dBpersidh twhiieheas been in advance placed in a
precipitation reactor so that the 25 zirconiumsalt, or the
zirconiumsalt and the salt of the at |east one stabilizing el enent
are reacted7 W t h apraddsalfor ipRodadi@k.a dispersibiCoDzi@e@siant okider afhuhidly
an aqueous di spersion of zirconi um oxide 5according to any. one of. .
clains 1 tAPCTHRRR MR 15405880 SPEFREo eoPmﬁ%P%Bﬁ’iné? s3%§ ygplacing

obt ai ned i sHeWikpefsisHh €8 of @h8iagRRbEE MRshd @A MBALirconivin okide
process for producin% a dispersion_of zirconium_oxide according to .
cl ai m 35 wihteined by the PIarsoRroeFEREnem 1Y Snp&f chtimsy! 9 OPXklte eanHce
10di spersi op1#d&gatnment. 7. A process for producing a dispersion of

zi rconi um oxi de of which dispersion nediumis an organic solvent, the
process conprising replacing the dispersion nmediumof the aqueous

di spersion @f zi r&?%‘q‘d@bﬁﬁ'd@ chRi APLALHEGH R¥m RS PHARER $s 86EAREALITDLY O
any one of claims 1 to 6 by the organic solvent. 8. An aqueous

di sper si on b pioceshparardingdo wmvcind of olsimisnhb? & by the process
accordisgg to any one of clains 1 to 6. 20 9. A dispersion of

zi rconi um oxi de which is obtainable by the process according to claim
7. 9. A dispersion of zirconium oxide which is obtainable by the process

according to claim 7.



