Cerium oxi de powder The invention provides a cerium oxi de powder, its
production and its use. OMng to its extraordinary properties as an
abrasive and catalyst nmaterial, there are nunerous patent applications
and journal articles on the production of ceriumoxide powders. Cerium
oxide is generally produced by the «calcination of cerium hydroxides. or
cerium carbonates. The -cal cined oxidesLare then ground and sieved.

Anot her way of synthesising ceriumoxide consists in hydrothernal
synthesis, as described e.g. in US 5389352. Here, ceriun(lll) salts are

converted oxidatively, under té@rimféﬁm@%&mgﬁmer ature and pressure, .
to ceriumoxide, which-crystallises out in the formof fine particles. O
particular interest are spray pyrolysis nethods, in which a cerium oxide

pr ecur sor , Tgeneranl dm privey ffdrsm of cart urmes:0isdd ,pdwdexj disgd in a flame. A

met hod of §.hi CI’I d e.g. in EP-A-1142830. Pratsinis at al.
o & %e%tﬁ%% ""I%d%% ages 1356 - 1362 (2002), describe the

production of cerium oxi de powder of high crystallinity by flame spray
pyrol ysis firngetiumt sagetare mbinar v Jresoleents an xdlurasiob andtic

aci d, iso-cachang and2-ibut,analehy £xd dathon, &?égﬁ;{&g%igeﬁglons

oxygen/ nmet h e flarre The solvent m xture is es € production
of a ceri diH w1 HRS i P e Brefgctiom sbstemiial pyifeee from

coar ser paidwdﬁm o‘é&atulﬂc cagidh & Qe deads, - RAYKIRT S thea coarse
portion. P rltcll%ul arlgly advanta n_achieving a fi ne particle size -
powder t hat: PfomTF oS ﬁgﬁ‘%}‘f T HETIET PR ERE - cBPPUM

oxi de pr. eclﬁlgoma‘d oNidatise aand tédharedpotioh drml tdiesvay. fmhghewayebgge
particle %yﬂ%ﬂé%ﬁkﬁfV%%f@%%ﬂéi¥h@“§%n31sts in hydrothermal
synthesls,ras descrlbed e.g. in US 5389352. Here,
eeriﬁm(III) salts are converted oxidatively, under the
ihfluencelof temperature and pressure, to cerium oxide,
IVWhich crystallises out in the form of fine particles. Of
particular 1nterest are spray pyroly51s methods, in whlchia
'cerlum oxide precursor, generally in the form of an
aerosol is ox1dlsed in a flame A method of this type is
 descr1bed e.g. in EP-A-1142830.

: Pfatsinis et al. in J. Mater Res . vol. 17, pages 1356 -
1362 {(2002), descrlbe the productlon of cerium oxide powder
of high crystalllnlty by flame spray pyroly51s of cerium
acetate solutlons in solvent mixtures of acetic a01d iso-

‘octane and 2 butanol by ox1datlon using oxygen in an
.oxygen/methane flame. The solvent mixture is essential for
the productlon of a cerlum ox1de powder that is free from,
or substantlally free from, coarser particles. Acetic acid
alone leads to powders with a coarse portion. Particularly.
radvantageous in achleVLng a fine partlcle size powder _hat
;s-free from coarse portlons is an increase in the c¢e:ium
oxide preeursor flow rate and a reduction in ﬁhe oMy 1
flow. The average particle size is derived from the L&D
spectrum. Especially the feed of iso-octane, with itz high
combustion enthalpy and a high evaporation / combustion

rate, is said to reduce the proportion of coarser



spectrum Especially the feed of iso-octane, with its high conbustion

ent hal py and a high evaporation / conbustion rate, is said to reduce the
proportion of coarser 2 particles. It is stated that the specific surface
of the ceriumoxide particles, which can be between 101 and 240 n2/g, can
be altered by varying the ratio of cerium oxide precursor and oxygen. An
increase in the precursor feed rate wiZh constant oxygen flowis said to
lead to an increase in the particle size, an.increase in the oxygen flow
with constant precursor feed rate to a reduction in the particle size.
Only an avewagelprd nelty jparétsatedstret cane beptakencl camrbhe o&‘OG‘c@iEnt- No.

informatio iven,as to ho t hes distributed. Fr e TEM '
photograpﬁgdhﬁﬁggémf%%fﬂﬁt ﬁé gb@? ?%%Ib?H%eEW?ﬁﬁr§o aFPI Ies of the
fine portidh) hdvey, famede O@Lntdaeedmyova:ggxegathe rahiioholfaverduii gh
degree of 209t egal to,t he killed in the art that
preci sely %ggregaté%ﬂﬂ% tﬁ?%ét§£g¥%%n %% dn§§%$§§d§ g RFeﬁudFPFiculty
Especial | y %WQNFQWREW%ﬁhtﬁﬁ@&?@@t|@XY@%@dfh@WahSa%aaélVe ileadi $persi ons,

this can |sagkddse S& aﬂ@eaealéfo@ SUEd acent PnbeepOLI shednand, i g puneven
renoval . Ig%addltlon 16ﬁ?rsmns contai ni ng ceri um oxi de par el es of
this type oftBA dXhitiSGHIY PEGFETa®r | F259 TRER FespeErdpgtieni dentati on.

The pore silzegpand dheigighstribution are an inportant feature when
cerium oxi de powders are used in catalytic -processes. The cerium oxide

i stri but {OEe ahors Ao ers Bor el S SRt Ter PRakeksmnarom the
Fur t her moréQCusien thr dbe sisy tesna t be bhl glemabiestenabl these are ‘
dlstrlbuted From the TEM photograph on page 1357 it can be -
seen that the prlmary partlcles of the fine pOIthﬂ have
fused together into aggregates, which have a high degree ofF-
'aggregatlon.rlt is known to.the person skilled in the art
that preoisely aggregates of,this-type can be diepersed
only with difficulty.'Especiailthhen the cerium oxide is
used as an abrasive in dispersione, this can lead to
scratches on the surface to be pollshed and to uneven
rremoval In addltlon, dlsper31ons contalnlng cerium oxide
_ partlcles of this type often exhlblt only low stablllty
with respect to sedlmentatlon

The pore sizes and their distribﬁtion are an important
feature when cerium ox1de powders are used in catalytlc
'processes The cerlum oxide powder produced by Prat51nls

et' al has a blmodal pore 51ze dlstrlbutlon wherein 10%_"

of the pores are smaller than 10 nm,

Furthermore, the process'desoribed only enables small
quantities of cerium oxide (range'approx. 10 g/h} to be
'produced and is thus not very_ecohomical. No options are
given for scaling up the process. Furthermore, the use of
methane and iso-octane as combustible'gas leads to a high
proportiOh of carbon in the reaction mixture. Thus, the
risk of cerium oxide being contaminated with carbon is also

increased.



gquantities of ceriumoxide (range approx. 10 g/h) to be produced and is
t hus not very econom cal. No options are given for scaling up the
process. Furthernore, the use of nethane and iso-octane as conbustibl e
gas leads to a high proportion of carbon in the reaction m xture. Thus,
the risk of cerium oxide being contam nated with carbon is al so '
increased. 3 US 5772780 clains a di speBsion containing ceriumoxide for
the polishing of sem conductor substrates, wherein the cerium-oxide is
present in the formof aggregated Crystalline particles with a

crystallitesssze2980ne180he at AaBp30sNBh 5eneaesese<aéﬁ¥umuseaééﬁf$ﬁe
cerlunloX|gﬁ%_§ ;tlcles and the ceriumoxid contalnlngﬁglsper3|on s
di scl osed A>63887¢€| GF nESBNCEBFUSFOE SBRELFAL LM ¥®le  grain,

whi ch is obeaiuwedokydexidabirenent anmeherfbmmobmbeggre@@mwﬁient cerium
sal t d'Spe&§ﬁgt§85¥ﬁ%/%arghglggr gghOX|g¥yaQ§§}l§%peC|flc egéqgégﬁgfthe

bet ween 50 a denSIty o]
cerium oxi @eanppPmamny ¥Yeabroflschooropeothan IOrnnhethereMHECuhrkhe cerium

oxi de SeCOBQ@EYCQéé'Qnd“@h&hcb§1£ﬂrHﬁgdéycéﬂﬂéﬁﬂﬁhgoﬁls Q. st e pri mary

grains, is_|less than he secondary gralns erinmeter that is
free fron1@ﬂ§%%0%ﬂ@ has an.angle of less than 1200. The -cerium oxide
grain has a main signal in the X-ray powder diffractogramwth a half

width of nos tess26hap1fifsand ABraviget B@ﬂtglﬁlngnaa@@rtlbﬁpo}dltdé S an_
essenti al feature conpl teI crystalllsed Thi s

i
is said to dfsptaf %%aﬁ?aﬁggat @a%y 8§t§§ﬁtﬂﬁ 8 Shadaseiuble,
substratestrLEaBéﬁﬂlaerthmlsala dispersednlnonhaEﬁlngheebeuﬁmmxb&ﬁde

has a specific surface of between 50 and 500 m2/g and a
density of 0.8-1.3 g/ml. The size of the cerlum ox1de '
prlmary graln is no more than 10 nm, the 51ze of the cerlum'
. oxide secondary grain, which is formed by aggregatlon from
" the prlmary grains, is less than 1 pm. The secondary gralns -
have a perimeter that is free from edges and has an. angle |
- of less than 120°. " The . cerlum,0X1de grain has a maln 51gnal5
in the X- ray powder dlffractogram with a half w1dth of no
~less than 0.4° and no more than 0.5°. In addltlon it is an’
essential feature that the material is not completely _
crystalllsed This is sald to dlsplay advantages ln the

polishing of semlconductor substrates.

US 6221118 claims a dispersion containing cerinm oXide '
- particles of low crystalllnlty, ‘which con51sts of prlmary '
epartlcles with an average diameter of 30 to 250 nm The
cerium oxide. particles 1n the dlsper51on have an average
dlameter of 150 to 600 nm. The cerium oxide particles arer

obtained by combustion of cerium carbonate.

fIn the German patent application with the appllcatlon
number DE 10251029.6 of 02.11.2002, -a pyrogenically
produced cerium oxide powder with a specific surface of 15
to 200 m?/g is claimed, which consists of a coarse portion
of crystalline, non—aggregated particles with an average
diameter of between 30 and 200 nm and of a fine portion-in

the form of aggregates of fine crystalline, fused primary



particles of low crystallinity, which consists of primary particles with
an average dianeter of 30 to 250 nm The ceriumoxide particles in the

di spersi on have an average dianmeter of 150 to 600 rim The cerium oxide
particles are obtained by conbustion of ceriumcarbonate. In the Gernan
patent application with the application nunber DE 10251029.6 of .

02.11. 2002, a pyrogenically produced cérium oxide powder with a specific
surface of 15 to 200 n2/g is clained, which consists of a coarse portion
of crystalline, non-aggregated particles w th an average dianeter of

bet ween 3Q,and 200 wapdarpfa@efé@@ 2O5E té n@l%]}asttegr 00t 3gareoqLes of.

fine crystalline, fused primary 4 par es w th an average aggregate
di aneter off 5% PBEUFRA it W@@Eﬂ%@u%%@SFnoﬁﬁaﬁoﬁpopéés?a@ﬁ@ﬂ@bﬁﬁbund

capabl e ofpeinej anrﬁfé’t\dﬂid &cht Mt @=£Lhih LkBBchedByb&anegibho'is' gehedrdrfo a
flame, which_ s fron1a ngiogen 002? énlng nmbust i bl e gas, :
preferablfiﬁ?&W%g %ﬁ]Qﬁ&Q& fE 5P 2 oY ahtq PTS??géﬁnﬁPﬁture and
is react ed:dirddmaa:l}:iﬂfm gadi s ghe geraiel pchyfrofet heafilubd dxeplset o£f mam t he
at om ser (ﬁ %5#*3€é% a&iigu gha&?&r srgég@%gr hhan 70.ms here and

t he veI00|t lon nmixture in e reaction cﬁa EF i's between
0.5 and ZdﬁSFhamﬁﬁfVQﬁﬂpﬂﬂm;Qﬁ b&@gﬁhul@x@eeeleEapfesmedh&saaomaﬁbda

val ue, of ga{i{ qqggo g@% fgaqgwgoc;ﬁé%ég ih ?Péé?ééft Bels| OBoCEJ/ U@ﬁe%' de

partlcles I S-known. e ceriumoxid €art|c es-are _pro uced in i
hi gh- t enpeft Ul redl@aidy hehgerrrab19n anirhnee w tHRi aaap@moaf cerium

salt sol Utdlﬂi’iﬁseﬁ\ﬁsﬂb@d@eé@%%\t&l&h@ nfeacthenrzome hAst e baymeal fine.
droplets. In this.way, - a e obt ai ned i ch con5|st
substantlaei’}'f‘ife%? ?ﬁ%eo%ﬁ‘%gt%g J?)‘?f@?‘&%aﬁfa ?ma? PhrtFEPEsl-Ar | east  some
of From WO 01/36332 the production of cerium oxide partlcles
- is known, The cerium oxide particles are produced in a
highjtemperature-reaction zone;rgenerally a flame, by ‘
_Qxidation of cerium salt‘solutions, which are fed into the
.reactienVZOQe in the form of fine droplets. In this way,
aggregates are obtained which censist substantially of
approx1mately spherlcal primary partlcles- At least some of
these aggregates have a cenospherlcal structure with an
aggregate size of 1 to 20 ym. In“addltlon,_the cerium oxide
eomposition may also contain acihiform'(grape iike)
.aggregates w1th an average aggregate diameter of less than
500 nm. A cerium oxide composition 1n which the.
cenospherlcal aggregates predOmlnate is preferred., A
“dlsadvantage of this cerlum ox1de composition is that the
'cenospherlcal aggregates are unstable and friable, and can
;therefore dlSlntegrate ‘in an 1rregu1ar manner in :
gappllcatlons in whlch energy- has to be appiied, e.g. shear
enerqy, durrng 1ncorporatlon into. dlsper510ns Furthermore,
"the fragments obtained after dlsper51on can lead to an |
undesrrable, non- unlform, unpredlctable particle size

dlstrlbutlon in the dlsper51on

On the one hand, the prior art shows the keen interest in

cerium.oxide, and on the other hand it becomes clear that



t hese aggregates have a cenospherical structure with an aggregate size of
1to20 m In addition; the ceriumoxide conposition nmay also contain
aciniform (grape-like) aggregates with an average aggregate di aneter of

|l ess than 500 nm A cerium oxide conposition in which the cenospherical
aggregates predomnate is preferred. A5 di sadvantage of this cerium oxide
conposition is that the cenosphercal aggregates are unstable and fri abl e,
and can therefore disintegrate in an irregular manner in applications in

i o CCEHLS5G DEARY 0 o eSNGH W ENSI e dHrNg ey porat on

i nto dispersions. nor €, nents taine i'spersion
can | ead tenghcteddéspdablea m@ﬁeﬁhﬁioWhthuﬁpféﬁr@@ébpéOp%It1@$e si ze
distribution in the dispersion. On the one hand, the prior art shows the .

keen i nt en@spair 1 e8I MADY e jiHb %ﬂﬂ&ﬁtﬂlfrcé@ﬂ%'éxﬁ%%éy%&ar
that 5 even snall chan es | the mg%ch t.he reactlon i.s ‘conducted
|l ead to alMEPEFPRIC RPFF G %ﬁ%ﬁ%ﬂ% SH PRI TR UG TEEEES ons

conta|n|ngcmerluhem&td&—ﬂb@%a@ﬂcaﬂﬁpﬁﬂh@hﬁn@artWutﬂlthduﬂncﬁ@aslm@

sem condu I, éj%% em.cal C lishin Wth t
|ncrea5|n§3%nﬁﬁﬁa uﬁﬁégflon o) ‘%E%ﬁé%téﬂ? ﬁ%g%&%?éﬁfﬁap%ﬁ %?Idhsls of
central i mgorteariceal Thergimtaficehe enbodi nents disclosed herein is
therefore to provide a cerium oxide powder that is suitable for the

pol i shi ng 1¢fe $8M GANGYRS %n%&%ﬁéﬁé@%?écﬁo&@ﬂﬁ?@f@in OisathQEéPS'Eé' on. A

further object 1s to provide a process for the production of cerium
oxi de. WP&WI&%%@%WW@%&@%@S heveiabis £er pRevide a

cerium 0X|pdﬂ1@@fih’zy N GedtispRiRicbM dibdigites as a component of a
dispersicn. A further cbject is to provide a process for
the production of cerium oxide.

A further aim of the embodiments disclosed herein is to
provide a cerium oxide-containing dispersion with high
stability. The cerium oxide should be readily incorporated
therein and should exhibit high stebility with respect to
sedimentation. Another cbject is a process for the
production of this dispersion.

In a first aspect, there is provided a polycrystalline
cerium oxide powder in the form of aggregates of primary
particles, characterised in that it has

- a specific surface of between 70 and 150
w’/g,

- an average primary particle diameter of between 5
and 20 nm and

- an average, projected aggregate diameter of

between 20 and 100 nm.

In a second aspect, there is provided a process for the
production of the cerium oxide powder as defined a bove,
characterised in that an aeroscl is reacted in a flame

burning in a reaction chamber and the solid obtained is



stability. The cerium oxi de should be readily incorporated therein and
shoul d exhibit high stability with respect to sedinentation. Another
object is a process for the production of this dispersion. In a first
aspect, there is provided a polycrystalline cerium oxide powder in the
form of aggregates of primary particles, characterised in that it has - a
specific surface of between 70 and 1505anR/g, - an average prinmary
particle dianmeter of between 5 and 20 nmand - an average, projected
aggregate di aneter of between 20 and 100 nm_In a second aspect, there is

provi ded & é&ﬂ?ﬁaﬁeqi%?QWMQQﬁKQ?%ﬁOBﬁ ﬁH?%ﬁﬁ?GﬁﬁoxM@?%ﬁﬁﬂe# 8s

defined a e Q%ﬁ i flame

bur ni ng I%Q§¥§8%C ahggﬁﬁ%%a frb@ %ﬁ d ob aln elq’{hégl'r%faseparated

fromthe QQQEQU§o§uﬁ§bﬁn@@§taﬂ‘i@ﬁ§lBetﬁ@enaﬂr@ﬁ@4®Sw1@r%)délfea§i E&em@n

atonlser gas, preferably air, and a solution containing between 2 and 40
. % of acompiund c@ﬁﬁoaa@.tﬁa@oaaﬁrbedcbnveetedmtoXEGE|hy1OX|de by

oxidation, t he flane i S tained froma hy ontalnlng conbusti bl e
gas and pP?ﬁgﬁ igphy, t gga@ﬁnlﬁeo Fﬁlpﬁg % Hdépﬁﬁ8x§€8ﬁaﬁ¥%%ﬁ&e at

least the sapp wg%hgégogndsgﬂfagggyaw a@le | Empypai £ £S; |ty aduced

into the reac ion C da 5

1.5, wi tholkarhdas bey g verirc uhakedrer, omt heguotihenisaak quAatsup g the
proportion of oxygen in the primary air, the secondary air and the

at om ser gasonidéryt acontai pyimexygeny dﬁvﬂd@dO§MCEHelQmml@hethe cerium

conpound to be o
reaction chamber, for lambda, it is true that 1.1 < lambda

< 1.5, with lambda being calculated from the quotient of
the sum of the proportion of oxygen in the primary air,
the secondary air and the atomiser gas, if it contains
oxygen, divided by the sum of the cerium compound to be
oxidised and the hydrogen-containing combustible gas,
each in mol/h, the discharge velocity of the ligquid
droplets from the atomiser unit into the reaction chamber
is greater than 500 m/s, and the velocity of the reaction

mixture in the reaction chamber is greater than 2 m/s.

In a third aspect, there is provided the use of the
cerium oxide powder as defined above as a polishing
agent in the electronics industry, for the heat

stabilizing of silicone rubber and as a catalyst.

In a fourth aspect, there is provided a process for
the production of a dispersion comprising the cerium
oxide powder as defined above, wherein said cerium
oxide powder is pre-dispersed and then dispersed in a
liguid medium, preferably agueous, with dispersants

and pH-regulating substances optionally being



oxi di sed and the hydrogen-contai ning conbusti ble gas, each in nol/h, the
di scharge velocity of the liquid droplets fromthe atom ser unit into the
reacti on chamber is greater than 500 mi's, and the velocity of the
reaction mxture in the reaction chanber is greater than 2 nis. In a
third aspect, there is provided the use of the cerium oxide powder as
defi ned above as a polishing agent insghe electronics industry, for the

heat stabilizing of silicone rubber and as a catalyst. 1In a fourth
aspect, there is provided a process for the production of a dispersion
conpri si

ng t.he cerium oxide po r as, defined gbove, wherein said cerium
ol Be. powdar i o i Bl e RsrEe i At D dn G SPorsen 1 36 TP Fuk & vaes &
pr ef er abl y;- i i r and; ul at i ubst ances
optionalI?lbglngygggwkkrgggﬁpg %?Q%%%t |nlﬁﬁ;Eﬁ%hﬁﬁﬁh%%5$gﬁ§Before t he
pre- dispersing or being added during the dispersing. In a fifth aspect,
there is provided the use of the dispersion as defined above for the

pol i shingIsf a oki 8t asgawtal therkayier seranédesr mhipokyer pst d@ta ne' nmeans
that the primary .particles_are crystalline and fused ipto aggregates.
Wthi n t h8 b HEOBT SenEG Tventi 6RO %het £ or ApFitier 3 Par itcl es'  means
particIes&gygi@fgnanﬁgggjy&éoigggrgj]the 6 reaction and fuse together

[

to form aggregates as the Treaction progresses. The term aggregate within
the meaning of the invention nmeans primary particles of simlar

structure and size that have fused together, the surface of
The term ‘polycrystalline’ means that the primary

particles are crystailine and fused into aggregates.

Within the meaning of the invention, the term ‘primary
particles’ means particles that are initially formed

in the



which is smaller than the sumof the individual, isolated primry
particles. The average primary particle dianeter and the average

proj ected aggregate diameter (ECD;, Equivalent Crcle Dianeter) are

obtai ned by i mage anal ysis of TEM phot ographs. Both sizes are defined as
nunber - based within the nmeaning of the application. Fig. 1 shows a TEM
phot ogr aph of a cerium oxi de powder accérding to the invention. A powder
with a specific surface of between 90 and 120 n2/g nay be preferred. The
average prinmary particle dianeter can be between 8 and 15 nm and the
average prejeotied agel egale dhouELer betreen a39-a58:2Q Am cRer subsequent

use in dispersions, it has proved advantageous:-for the primary particle
di aneters %?qﬁﬂﬂ?zPrQ%ﬁ§§ﬁ?%1ST??bh??%nath?%ah%aﬂétPHHtthﬁoﬁeéﬁléﬁerage
v?l 366 m off tdres cﬁlrafmtﬁgon ?heims;brﬁw&pfpah@@mé L@feglﬁtﬁiak‘;] Bhg range
o] .6 mt n1or %.0f t t einthe r eo mio-
1.8 m Forsqtarnuca C%r%]ﬁ?fﬁy Ha talil%Y% ére?%?eh}ﬂeio ﬁﬁ]% EhrdeT€ans t hat
at | east 68%adf Idusmaﬁﬁ&ncﬁh&nathe|ﬂma @éngheoin@EVMéeal6 dsdlhdedm or
95% of t "ﬂﬁ;%ﬁ €.d4n a range.of between 2 and 18 rim Fig. .2
shows a di'stri i"on dT Ehe primary particle dianeters of a cerium oxide
powder accordlng to the invention. Simlarly, it is advantageous if the
aggr egat e Hhanmsteiage favidnarnapdow- ol 8t ¢ poetoh. aTa| shreaNsrelgt, for an

avefagte d\@ﬂdb%cfﬂéizi 4 é&@&@cafan@gg{ﬁgaés dﬁaa?&ﬂenat C't:L%%%Te468% og 5g/hé |
projecte ate ers are 1n e range o ; mito m or (.
of the parl%aga?régelar &% THE e +RirgePBr 1age &n8fySls ot ril -

~photographs. Both sizes are deflned as number-based within -

0

the meaning of thé application. Fig. 1 shows a TEM
photograph of a- cerlum oxide powder accordlng to the

1nvent10n

A powder w1th a spec1flc surface of between 90 and 120 m2/g

Emay be preferred

-fThe average primary'partiele'diameter can be between 8 and
1 15 nm and the average prOJected aggregate dlameter between
' 30 and 70 nm. ' '

,For subsequent use 1n dlsper51ons, it has proved
advantageous for the prlmary partlcle diameters. to have a
narrow distribution. This means that, for an average wvalue
m of the diameter, at 1east 68% of the particles are .in the
:ﬂrange of 0.6 m to 1. 4 m or 95% of the partlcles are in the
_grange of 0.2 m £o 1. 8 m. For - an average primary partlcle
_dlameter of 10 nm, thlS means that at least 68% of the
fhpartlcles are in a range of between 6 and 14 nm, Qr 95% gf
the partlcles.are in a range of between 2 and 18 nm. Fig. 2
rshows:a distribution-of the_primary particle diameters of a :

cerium oxide powder according to the inventiom.

Slmllarly, it is advantageous if the aggregate diameters
have a narrow dlstrlbutlon Thls means that, for an'average
value m of the.progected.aggregate diameter, at least 68%
of the projeeted aggregate diameters are in the range of
0.6 m to 1.4 m or 95% of the partiCles are in the range of



0.2 mto 1.8 m For an average, projected aggregate dianeter of 40 nm
this neans that at | east 680 of the particles are in a range of between
24 and 56 nm or 95% of the particles are in a range of between 8 and 72
rnm Fig. 3 shows a distribution of the projected aggregate dianeters of
a cerium oxi de powder according to the invention. Preferably at |east

70% particularly preferably at |east B0%of the aggregates of the.cerium
oxi de powder. according.  to the invention can have an .area of.less than -
1500 nn2 It is also preferred that at |east 85% partlcularly preferably

at | east 90% wf:d he @g]greg%%ogvé%@e%%eggégea § ?I%% saccording to-
er

the invention havedag area of less than enbodlnent
the ceriu &V dEe PR hgicas bt i mvehersh 68R hivebhe

corrptiSIgtl cmazﬂeﬁlem tatrexllln Faﬁrah?e ?o@(rjbéth@eénlrinﬁcénd‘r’]\@@ 8N b&lef%%“%?f 1.7

X < articul ar referre s_neans_t hat areas of -

ceriun(| {“Ia%&loipacfpu(cée%ﬁ eatnjtf?caerlf“ilf?fﬁE \ng%?%e?%e%z?ngrgz PPesEdE -0 t he :

sur f ace. 13ﬁQW3xﬁnﬁﬁatnxbuﬁmqminfithmnpfnﬂecmedtaggkaghyelﬂlaﬂétEk%Id of

catal ysis r The cerium.oxi'de powder
&PWQ%}ﬁHP A%e ;%aan%@L\n/ g@@@f@ll’l?“&é thg 111}{?8?%

according to the invention a tot sodirum To °Bf 1 ess than
500 ppm particularly preferably | ess than 100 ppm especially .
pr ef er abl Fi¥<Eral vak B0k gk - e W‘Eﬁﬁﬁ%b@ﬁbmpr@ferabilyahtf deasuny

appl i cati A% qRrtHe Wil dgd fod her SERe COREUEH 05 AJUSLider gecgraﬂl cul ar
form the cerium.oxi de powder accordl ng to the invention can have Fess

than 10 ppm om'& HENERHY T G DO |13 #5021 O nkepar Eened58Posm®to the

surface. This can be determined e.g. by large-area (1 cn®). XPS anal yS|s
(XPS X-raylt nicku Glcs p hetedfed 1ecéd Orhasp et roseopydss A baygicﬁléﬂ?y

preferably at least 90% of the aggregates of . the cerlum
oxide powders- accordlng to the 1nventlon have an area of
less than 4500 nmz‘ ' o

In another embodiment the cerium oxide powder accordlng to

the 1nventlon can have a comp051tlon Cer.WLth x = 1.5 < - 1;12 i
7 < 2 on the surface,_whereln the range 1. 7 ; X < 1 9 may be.ﬁbﬁlyf'

particularly preferred. This means that areas of 7 e
.:Cerlum(III) oxide (Ceﬁh) and cerlum(IV) ox1de (Ceoz) are

present on- the surface This comp051t10n may be 1mportant -

partlcularly in the fleld of cataly51s (Oxygen Storage’ff.*

oxygen generatlon) : ‘

The cerlum oxide powder according to the 1nventlon can have

a total sodlum content of less than 500 ppm, partlcularly '_- ,
'preferably of less than 100 ppm, espec1ally preferably less-jhﬁ%
. than 30 ppm. The sodium content is critical for many -

appllcatlons, partlcularly in the semlcondnctor 1ndustrfﬁ'

In'a'particular form, the cerium oxide poWder accotding to'
the invention can have less than 10 ppm onrthe surface-ana
on layers of the particles close to the surface. This can
be determined e.g. by large-area (1 cm’) XPs anal&sis"(xﬁs
= X-ray induced photoelectron spectroscopy). A'layer close -
to the surface means a surface produced by ion bombardment
(5 keV argon ions).



to the surface neans a surface produced by ion bonmbardnent (5 keV argon
ions). 8 In addition, the cerium oxide powder according to the invention
can have a carbon content of less than 0.1 w.% particularly preferably
of less than 0.05 wt. Sources of carbon are nmainly organic cerium oxide
precursors and organic solvents. The cerium oxi de powder according to the
invention is free frommnicropores withga pore dianeter of | ess than 2 nm
deternmined by t-plot according to de Boer. The volune of the nesopores
with a dianmeter of between 2 and 50nmin the cerium oxide powder- '

accor di ng nt i : 0 / '
partlcular%ﬁ %@glggg%fy %%tggghgﬁ O%EE %B&%gé.ﬁ%%%r%f%%'gésg%gles an the .
ceri um oxi HeVpBhter areordvAgatecthen randsritoripleker ablap éxHi bit. %,
nononodal §aﬁ€1Qﬁ§aflpUpr@ﬂeraﬂhysoﬂeﬁaéstQ%%n whes %Qengg%dgH%gﬁé

plotted ag ore dianeter, no marked nmaxi mum (point. Wt
sl ope) %%?éotnatﬁeg?aﬁ BEFHREN SCARYTSEXAFR PTREUSSOESy dMghe  t hus

increases on@snantsqlvenhsthe pore diameter. Fig. 4 illustrates this fact
using the exanple of a cerium oxi de -powder according to the |nvent|on to

ai d under siaocop;  [he. | AYeALleD. Lt BRrLavides, 8 progess for the o

productlon of the ceriumo acc
is charact%?@@e@l¢ﬁopﬁé@8awlbbr@sbbrﬁsdﬂ@meﬁed o aesslananbarmmng |n a

reaction chapberiaed bhe:sglbe Q@E@kﬁ?ﬂg ) Hﬁe%o gpa&ﬁ%e@oﬁ

gaseous substances, wherein fhe aerosol “i s produced ffoman a onlser gas,
pr ef er abl y& %Jmes%ﬂﬁr%$s%¥9?|%ndéeﬂﬁﬁﬁﬁlﬁé weern 2. aﬂ§n§04@mM1ﬂ%uﬁezi'

CerlUﬁlCOW@QﬂD@mt@ﬁidéa@oﬁ@er according to the invention can be

between 0§.40 and 0.60 ml/g, particularly preferably between'
0.45 and 0.55 mi/g. i

The mesopores in the cerium oxide powder accordlng to the |

- 1nventlon preferably exhibit a monomodal 81ze dlstrlbutlon
Thls means - that when the pore volume is plotted agalnst

' the pore dlameter no marked maximum (p01nt w1thout slope)
occurs in the range between 2 and 50 nm. The pore volume )
thus 1ncreases constantly with the pore dlameter Flg 47235F

1lllustrates this fact using the example of a cerlum ox1de

powder accordlng to the invention to ard understandlng

The. 1nventlon further prov1des a process for the productlon

of the cerium oxide powder according to the 1nvent10n,” _
:_Wthh is characterlsed in -that anlaerosol lS reacted 1n a -
,‘flame burnlng in a reaction chamber and the’ solld obtalned.‘j

is then separated from the gaseous substances whereln'““”

"f”-' . the aerosol is produced from an atomlser gas,.i -
preferably air, and a solution contalnlng between 2
and 40 wtt.% of a cerlum compound that can be

.;converted,to cerium oxide by oxidation,
the flame is obtalned from a hydrogen—containlngf

combustible gas and primary air, whichjcan be airi

itself or an air/oxygen mixture,



converted to cerium oxide by oxidation, the flane is obtained froma

hydr ogen-contai ning conbustible gas and primary air, which can be air
itself or an air/oxygen mxture, 9 at |least the sane quantity of
secondary air as primary air is introduced into the reaction chanber,
for lanbda, it is true that 1.1 < lanbda <_ 1.5, wth |anbda being

cal cul ated fromthe quotient of "the sugn of the proportion of oxygen in
the primary air, the secondary air and the atom ser gas, if it contains
oxygen, divided by the sum of the cerium conpound to be oxidised and the

hydr ogen- contalnlgg: onqu%g%La?%g %gh in gﬁéggyﬂégg?a e

vel ocity of the I|qU| reaction
chanber is great aritsary 5010: s, llahrbdme@eimcmtyhef rehetrhieact i on m xture
in the reaction I.|s greater than 2 nis. The cerium oxi de pomder
according to the invention is obtained by a conbination of the

above-menti oned feahungsiwad,f idiyi dual f8at ur e ki e gulsi deqt ge limits
clainmed, this leads. to a_ceriumoxide powder Wi th an unfavoura | ar ge

aggregat e di amet ervidit/ /GG (et 1Gr Fat Fotr bed a € @Er SBe puPtRemE RE

conposi tion of thithd ypen eannate beréob et 8L b £ eoBygihennt RecCghiiwmQxi de
powder is to be used as.an abra%éve in_the se?%conductor i ndust,ry.. The

proportion of the Teri (MTSHFOURPTH The Fof utiont Fe I BEFwEEs - 21§n&t40
W.%in the prOCESEHHR£MHthEyg$nIfﬂivlﬁwéthOMheL@MﬂrofatheSC@&KQmﬂO ;

sense econonlcallkbﬂﬂgand to be oxidised and the hydrogen contalnlng

combustlble gas, each in mol/h,

the discharge velocity of the -liquid droplets from
: the atomiser unit into the reaction chamber is

. greater than 500 m/s, and

- the veloeity of the reaction mixture in the
reaction chamber is greater than 2 m/s.

The cerium oxide powder accordingrto the invention is
obtained by a combination of the above-mentioned features.
If individual features'lie outside the limits claimed, this
,leads to a cerium oxide powder w1th an unfavourable, large
aggregate diameter and/or to the: formatlon of a coarse
portion. A composition of this type cannot be tolerated
e.g. when the cerium,oxide powder is to be used as an

abrasive'in'the semiconductor industry.

TheiprOportion of the'eerium compound in the solution is -
between 2 and 40 wt.% in the process aceording to the
’invehtion. Lower values make no sense economically, and
with higﬁer values there can be problems with the
_eolubility; It can be advantageous to select a proportion
of the cerium compound in the solution of between 5 and
25 wt.% '

The nature of the solvent, whether agueous, organic or
agueous-organic, is not limited in the process according to
the invention. It is dependent on the solubility of the

cerium compounds used. However, 1t may be advantageous to



wi th higher values there can be problens with the solubility. It can be
advant ageous to select a proportion of the cerium conpound in the
solution of between 5 and 25 wt.% The nature of the solvent, whether
aqueous, organic or aqueous-organic, is not limted in the process
according-to the invention. It is dependent on the solubility of the -
cerium conpounds used. However, it nmay jge advantageous to 10 use .an
organi ¢ solvent or mxtures of organic solvents with water- For exanple,
al cohol s such as et hanol, propanols or butanols or carboxylic acids such

as acetic |on|c Cl h exangi-c .acid.can

Hal.ogen- con ag%|ﬁ%%§ Ven gv%%t O l%euu%%dgfbufg?ﬁéﬁ ﬁggﬁeFﬁgt“Bﬁgduct
purifi cat ientet ep%OJar@@ntdlej oanhctdﬂyOhec@sshrysaadhsnoﬂ.heproalaedlessnr
advant ageoys o JdHes NA ULL108- I e: C&?i&'&“ §§890H§d§c8%§9 balhheg%g> gls 2 an

according to the invention i's: no anic cerrum ‘c

pr ef er abl y2Bd usee tThEsexRBR Beacidr Ca@x]aﬁ’pllée% eHpd @gank@ﬂmgmm h as -

cerium i SopsDRYh @ Cvan CEI44MACLLSEE, bﬁ@rtﬂgyaﬁééw eﬁatoia%auc%e“ um
oxal at e, cer1€n12 et hyl hexanoat.e m xtures of the above. Cerium

2- et hyl hex@oks Jec%%hmba?’i?ﬁ&%nl%?ya%%%?% yYbBeGEsHaT Thansh et it&®¥can be
fed i n undere al ggessdvanioigdoh®. 1000 bar, preferably between 2 and 100
bar. The atomi sation of these solutions can be perforned e.g.. by

uItrasonlcTﬁgcggéﬁgeogfaﬁhéeééélﬁﬁe ?H%Ehndgbﬁsgﬁcﬁnngﬁ gfggeggr mhen a..

nmul ti -substance nozzl € can bé ressur és of "u
mul ti - substepeed vz zte t@euseﬂenthemelﬁsnothélEEVtha@eganap thelwmoplets

.Cﬁ?eﬁg. 5;%@&%@ "o 988e £éfin1Y ok Mise8asThebCoRhaLAS. gyygen. ‘a very.
example,'cerlum alkox1des, such as cerium 1sopropylate, '

cerium acetate, cerium acetylacetonate, cerlum oxalate,f‘;
cerium 2- ethylhexanoate and mixtures of the above Cerlum

2 ethylhexanoate can partlcularly'preferably be used

'The solutlon can be fed in under a pressure of l to
1000 bar, preferably between 2 and 100 bar.

‘The atomlsatlon of these solutions can be performed e, g by)

: ultrasonlc atomlser or at least one multi- substance nozzle._
‘The multi-gubstance nozzle can be used at pressures of up
to 100 bar. When a multi-substance nozzle is used, there 1s'
the advantage that the droplets can be produced Wlth a gas
-jet If this gas jet contalns oxygen, a very 1nten51ve

© premixing of the ox1dlslng agent with the cerlum contalnlngf;;s
1compound can be achieved. ‘A mist eliminator can 1’“

advantageously be connected.downstream

'An:essential feature of ‘the process according to*the?"ﬂ
jlnventlon is the malntalnlng cf the factor lambda whlch

in the process accordlng to the invention, -is between l.l
and 1.5. Outzide this range, no cerlum oxide powder _ |
accordlng to the invention is obtained. With lower lambda

- values, there 1s the risk of incomplete oxrdatron, and with
higher lambda values, mainly powders containing a coarse
portion result. A lambda value of between 1.2 and 1.5 has

proved advantageous.



prem xi ng of the oxidising agent with the ceriumcontaining conmpound can
be achieved. A mst elimnator can advantageously be connected
downstream An essential feature of the process according to the
invention is the maintaining of the factor |anbda, which, in the process
according to the invention, is between 1.1 and 1.5. Qutside this range,
no cerium oxi de powder according to thgii-nvention is obtained. Wth | ower
| anbda values, there is the risk of inconplete oxidation, and with ,
hi gher | anbda. val ues, nmainly powders containing a coarse portion result.

A Tanbda vale of, % efugen 1.2 ng} %%Qgéedp{?vﬁﬂe ngn%%%eous _‘#O(ﬁ@ﬁl |

coar se pOI’tI on 1S so -obt ai ne schar gé vel ocCi
dropl et s fGforhltchd igngid serondmits | fian t Hee @*eemr:en uhanbe.nt@nd:hdme

vel oci ty afeds drfatd@tMatdilghe 'Jbi@@ltﬁaéﬁ' phechanper Ly ?nlg&&%léﬂe the

clainmed limts. The term'coarse portion' Wthin. the neaning
i nvent i on_lrr_efté‘res FE Gy Hesias hligh euktade Bhansteimsg 1#@\5@9( han 100
nm Anot her: essential feature of the process according to the inventi on'

i s the quamd ttyarﬁxf &ﬁmrmdaa@ozauronﬂtvvpdunedthetﬁeahmﬁgr gactinen chamber.
Thi s mnust .at ast correspqnd to th guan rimary.air to obtain
the ceri umnoﬁn% vﬁféLTre Sp%cocd)racﬁ ej[% ‘ﬂ%‘% n‘f”ifgﬁag?f \ééLﬁﬁ]Iqt&I of

guanti ti esnafe s:éramda}o/rm r are fed in, "an-increased proportion of coarse
portions nust again be expect ed. A process -in which double the quantity

of primar A d,s gsﬁ‘sqeﬂfﬂ KRepandarys atﬁehﬁfocgégvggcﬁgdggéa%%o%% It can

al so be advant-agéous 1 restrictor Is provid e redction e:nanber
Thi s Can[ﬁnqﬁﬁgqqqnﬂﬁthe\annﬁkﬁy of secondary air introduced into .

the reaction chamber. 'Thls must at least correspond to the
quantlty of primary air to obtaln the cerium oxide powder
according to the 1nvent10n If smaller gquantities of
‘secondary alr are fed in, an increased proportion of coarse
: portlons must again be expected A process in which double
the quantlty of primary alr lS fed in as secondary air has
proved advantageous

It can'also be advantageous if a reetrictor ie provided in
the reactlon chamber ‘This can be p081t10ned at varlous
p01nts 1n.the reactlon chamber With this, the degree of
mixing of the reactlon components, and the velocity '
thereof, - can be intensified. In general, a turbulent flow

will be particularly'preferred

: The process accordlng to the 1nventlon can be carrled out
in such a way that the reaction mlxture is cooled to
-temperatures of 100 to -200°C after leaving the reactlon
chamber. This can be achleved by 1ntroduc1ng water wvapour

into the.reactlon chamber at one or more points.

The separation of the solid from gaseous products is not
1imited'in the process according to the invention. For
example, a cyclone or a filter can be used. It hasoproved
particularly advantageous to use a heatable filter. The
temperature of this filter can preferably be between 100°C
and 200°C.



points in the reaction chanber. Wth this, the degree of mxing of the
reacti on conponents, and the velocity thereof, can be intensified. In
general, a turbulent flow wll be particularly preferred. The process
according to the invention can be carried out in such a way that the
reaction mxture is cooled to tenperatures of 100 to 200C after |eaving -
the reaction chanber. This can be achijgeved by introducing water vapour
into the reaction chanmber ‘at one or nore points. The separation: of_the
solid from gaseous products is-not limted in the process according to

the inventqyon u%@ge]y i PhOYECOREi o BulhbLer GROCRGMPRIS W has:

pr oved partl C advant ageous to use a heata
t enper at ure v tHis Flidner ¢an preferably be between 1000°Cantd200C. 12

The tenperptoge: i hdhe digacti Opgﬁ@@@@%l nBasyEed. 19060@ abgl stob%f'a”‘e

can preferably be “bet ween 10 C and - 14 OC particularly preferab

bet ween 1 OC a?d 1250C. ows a diagram of .an arrangement’ for the |
producti o IﬁPQ%ﬁlﬁuﬂ R AEEORAFRG EofPRe theveROFEREITRE
key is aS(ﬂbmhmmrefhuminxxﬂﬁﬂp@w@éﬁlﬂt@grdﬂhguﬁbOKhée1npéﬁﬁdb@QrTh% =

primary ai tihl e pas = secondary ai.r.6 = reaction
chanber ; }rﬁéstrlc %ié ?ona??réégfgcong ?18938ﬁ5?é@ °Fhecerium . - -
oxi de pomd@?eQHﬁﬁﬂﬁﬁ ﬁg=th¢ Invehri oh tanobeususbleagaa.;pdl Fslilageggent

in the el ects o GshdidMsdiny; £0r régetbsatcﬁéaﬁéhswg pLogiligape rubber

and as a catalyst. -The invention also provides a dispersion containing
t he cerlLﬁﬁRﬁ&Qﬁ?%kNﬁ%r-é@é@@é?hgd%%cﬁhég?nventlon The dlsperSion '
according:to the invention can-have a liquid :

The cer1um.ox1de powder according to the 1nventlon can be 3-
used as a polishing agent in the electronics 1ndustry, for

"the heat stablllslng of S1llcone rubber and as a catalyst

"The 1nventlon also prov1des a dlsper51on Contalnlng the _{v a

cerlum oxide powder accordlng to the 1nvent10n.ﬁ'

: The dlsper51on accordlng to the 1nventlon can have a llquld;,fgé L
phase that is aqueous organlc Oor agueous- organlc The

liguid phase can preferably be an aqueous phase

The dispersion according to the invention preferabiy'has!ahgﬁn
average aggregate dlameter dsg in the dlsperSLon of less-

.than 200 nm partlcularly preferably of less. than lOO nm.

'Preferably at least’ 90% of the aggregates 1n the d:Lspers:Lon._:;.':"-It'i
,accordlng £0 .the 1nventlon ‘have an aggregate dlameter of '
- between 200 and 300 nm and no aggregates w1th an aggregate ,;7

A dlameter of more than 500 nm.

The content of cerlum ox1de powder ln the dlsper81on
accordlng to the invention is not limited. It lS preferably:h
between 2 and 20 wt.%, partlcularly preferably between 5 '
and 10 wt.%. A content of less than 2 wt.% makes no sensefj.
from an applicational and econcomic point of v1ew with _
contents of more than 20 wt.%, it becomesg dlfflcult to keep-_u
the dispersion stable with respect to sedlmentatlon for a

reasonable period of time.



phase that is agqueous, organic or aqueous-organic. The |iquid phase can
preferably be an aqueous phase. The di spersion according to the invention
preferably has an average aggregate dianeter d50 in the dispersion of

|l ess than 200 nm particularly preferably of [ess than 100 nm

Preferably at |east 90% of the aggregates in the dispersion, according to
the invention have an aggregate di aneterz of between 200 and 300 rim and
no aggregates with an aggregate dianeter of nore than 500 nm The content
of cerium oxi de powder in the dispersion "according to the invention is

not |imteghe ld: S gler n a % partlcuIaH
preferably B%tﬁ%é%a,J' Jﬂggyrdpgémgﬁcgﬁ?eEgvégtﬂess AR %%kes no -
sense fr oy £Mﬂ|Q%ﬁEQﬁﬁ@nbndTbé©n©ﬁﬂcCpntnﬂbutevtswa\Nﬁdbllxnﬂﬁ@ts of

nore than @0 e %iddehecomes difficult to. keep the dispersion stable
W th respect.-to sedlnentatlon for a reasonable period of -tine. 13 The

dlsperS|oq3acc gﬁ_to the invention can contain at |east one
di sper sant” FYM Tt 2D Best WBFPTsPRGUDSE t 9 adirsiser si on.

(SU| tﬁ;ol e mcs]ggmeamt swean e ( M@tlﬁla&ﬁyﬁjbbeacﬁlagﬁﬂtt?me&@ )égﬁi Szlhéltkchl éS

met n) acr ya{rhn& rrers e ts, an po yVvi ny

al cohol s; maté?ﬁg%fﬂgfy %¥V%H¥FaggD8bPE%e Yebsraseddtblfich as

annonlumIQﬂﬂ%ﬂlc&nﬂﬁﬁﬁ&peﬁmbmngosybshyheae Iauchlaetmmmdmﬂﬂmﬂlaﬁryl _

sul fate;, watmr I agtive substances, ch as
S AP ether %ngen ;é&%ﬁl EEEF% %mmggﬁ q;

pol yoxyet hyl-ene | auryl yet ene” gl yco or
wat er - sol _Q?%ﬂﬁQ%¥P¥ﬁxﬁﬂ%@—l%%h@etﬁhﬁﬁﬁgﬁrﬂ@tana dibshanaleai meichlhe

proportiOmsﬁpdﬂybxyéﬂk¥ﬁéﬂ@ lﬁhfﬁfrQtﬁ@@fsbgﬂyethylene glycol
mdnostearate and/or water-soluble amines such as

monoethanolamine and diethanolamine.

‘ The proportion of the diSpersant in . the dispersion

: accordlng to the 1nvent10n can preferably be between 0.1
~and 50 wt. %, based on the cerium oxide powder in the
 61spers1on Values of between 1 and 10 wt.$%$ can be
;partlcularly preferred.. ) '

_The dlsper31on accordlng to the 1nventlon can preferably be
‘alkallne A range of between pH 8 and 12 can be |
Vpartlcularly preferred. If a modlflcatlon of the pH to
higher values is desired, this can'preferably be achieved
7W1th alkallne substances that do not contain a metal ion,
esuch as e. g ‘sodium. Ammonlum hydrox1de or
tetraalkylammonlum,hydrox1des can be particularly '
'preferred

.The 1nvent10n also provides a process for the production of
the dispersion according to the invention, which is
characterlsed in that the cerium oxide powder according to
the 1nventlon is pre- dlspersed and then dlspersed in a
llquld medlum preferably aqueous, with dlspersants and pH-
regulating substances optionally being initially present in
the liguid medlum before the pre-dispersing or being added’
during the dispersing.



according to the invention can preferably be between 0.1 and 50 wt. %
based on the cerium oxi de powder in the dispersion. Values of between 1
and 10 wt. % can be particularly preferred. The dispersion according to
the invention can preferably be alkaline. A range of between pH 8 and 12
can be particularly preferred. 1f a nodification of the pHto higher -
val ues is desired, this can preferablyike achieved "with alkaline

subst ances t hat do not contain a netal ion, such as e.g.. sodium
Ammoni um hydr oxi de or tetraalkylannnnlun1hydrOX|des can be partlcularly

preferred 5 Fhed en al.s rov: 8, POCEsS 4 for th uction of
the di sperspgﬁl z]afg t&l g to o i nlv%ﬁ |l()rrl1pt%tfc ?Elnghgpgc%éﬁip?é&lw t hat '
the ceri urﬁmadéopﬂomﬂf@rrlmm?chdfg rovdehendvimpensast peeddospelsed and.

then di sparesd dtAng shigiig, dmdim nﬁ@&f@@%@%&&fgy%g&uﬁl sper sant s

and pH regul ati ng_substances optio being initra present in ‘the
liqui d nmed®BeGLy -t he pre- di spersing or being added during the '
di spersing. 14 Another possibility consists in that, during the

di spler Si ngjlm’@%mhlw&re%@m%téﬁ gx:_r d,eodﬁav@lﬁrdféwl dﬂ@ﬁeé:%éﬂlﬂbléndé%b pH :

regul atin tances are added.to the.liq ium alterpately.

U trasoni %" Qr{fa o%ht oé?%eéodld‘?%%m]f%? gé(og'ﬁb’TeSt%F%r CEFPABRE for the .

pre-di sperSSlqing aSR@ﬂGIrrastIanmaxraCIKm)esor ﬁmﬁeaﬁdﬁtr‘etfaira&rél KA) or . -

those fro I Suid f t ersi n S are mills or
By YL%%]ﬁﬁe’ I_f|c>§r &®ne lﬁlﬁefsngggs d;sreedirlp%po %j[ Igil ’Fi Qr Fgﬁﬁﬂi?‘?n

attrition ener SSI
kneader / mféers. Tﬁ@géﬁefre(ﬁnamesmmts hiee syeisible wmked planetary

.kneader/mzxer The effectlveness of this’ system 1s 11nked
to a suff1crently hlgh,v15c051ty of the mixture being
worked to 1ntroduce the high Shear energles requlred to

_ break down the partlcles ' ' '

' In.additibn, high pressure“homogenisers can be used. In
theée devices, two pre- dlspersed suspension Sstreams under
hlgh pressure are depressurlsed using a nozzle The two
'dlsperSLOH,jets collide with each other exactly and the

: partlcles grind one another 'In another embodiment, the

- pre- dlspersron is also placed under hlgh pressure, but the
partlcles colllde with armoured wall areas. The operatlon -
can be repeated as often as de51red to obtain smaller
partlcle sizes.

- The invention also prOVides the. use of the dispersion
:accordlng to the 1nvent10n for the pollshlng of OdelC and -
'metalllc 1ayers )



to a sufficiently high viscosity of the mxture being worked to introduce
the high shear energies required to break down the particles. In.

addi tion, high-pressure honogeni sers can be used. In these devices, two
pre-di spersed suspension streans under high pressure are depressurised
usi ng.a nozzle. The two dispersion jets collide with each other exactly
and the particles grind one another. hm another enbodinment, the .
pre-dispersion is-also placed under high pressure, but the particles
collide with armoured wall areas. The operation can be repeated as often
asdesiregmgﬁi g; Ain smaller particle sizes. The invention-also provides
the use o & I'spersion according to the invention for the pollshlng of
oxidic and_ netallic layers, 15 Exanples The specific surface is

det er mi ne@Hen seesdrdancaiiace IﬁP@QEEEmAHQ%elﬂE@ﬂph@ﬁ@gcapWstare obt ai ned
with a H tmaghiggiBM . i nstrunent, nodel H- 75000-2. Using the CCD canera of
the TEMinstrunent and subsequent i mage anal ysi s, approx. 2000 - -

aggregates _are _evaluated in each case wWith respect to-the primry
particle angf dgor EGREHRRT sl %ﬁ“éa%%?gattt ropBLtRrell THMh as sodium

cont ent arichs tstmicatt Omﬁideﬂai 15‘@0@:«621 Lmia»xgdea@omdar cambeadeterrined by
| ar ge- ar eg, n%kil %Han%{ -rag |ndui photoelectEﬁ@
spectroscop q%n(ﬂ?(nnﬁ¥ % ?%% TnTBki HEIBOMﬁEPIHEre 0
deternlne@gmragaxeauﬁn&xevaﬂddﬁe@rlg|®a¢hsca$e naSHdreapetbetblnhe

structur e%)rquatrhye p%t%.@l]@ é&g agéiégggate d:l.ameters

The surface propertles, such as sodium content and
stoichiometry of the Cerlum oxide powder, are determlned by
large-area (1 cm®) XPS analysis (XPS = X ray 1nduced
photoeiectron Spectroscopy). ' '

The st01chlometry of the cerium ox1de powder here 1s
determined on the surface in the original state based on

the fine structures of the Ce 3ds,; and 3da/;-

The sodium content is determined both in the'orlglnal state
and after 30 minutes' surface erosion by ion bombardment
(5 keV argon ions).

Sodium content (wet chemical): decomposition withiH§SO4/HF}
determination by TICPMS. ) FR

The pore size distribution is determined for‘mlcroporesff;
(< 2 nm) by t- -plot accordlng to de Boer, for mesopores (2— _f,ﬂ
50 nm) by the BJH method and for macropores (> 50 nm) by Hg

1ntru51on

The dlsper51ons are produced by ultrasonic treatment
ultrasound probe (Bandelin UW2200/DH13G), step 8 100%

5 minutes) in water. The average aggregate diameters dsg of
the cerium oxide powders are determined with an_LE—5OO |

particie size analyser from Horiba.



The sodium content is determned both in the original state and after 30
m nutes' surface erosion by ion bonbardnent (5 key argon ions). Sodium
content (wet chemi cal): deconposition with H2SO4/ HF, determ nati on by

| CPMS. The pore size distribution is determned for mcropores (< 2 nm by
t-plot according to de Boer, for- mesopores (2- 50 nn) by the BJH nethod
and for macropores (> 50nm) byHg intrys on. The di spersions are produced
by ultrasonic treatnment; ultrasound probe (Bandelin Un2200/ DH13G, step
8,100% 5 m-nutes) in vvat er. The aver age aggregate dianmeters d50 of the
cerium oxi de Eowders are determined with an LB-500 particle size anal yser
from Hori bas mpl e 1:" 1200 g/ h of a solution of ceriun(lIl) .

2- et hyl hexanoate (49 wt.o0) in 2-ethyl hexanoic acid (51 w.% are atom sed
through a m&l@/lwldsjh @ ghlanei@r of GeB8ium(ihIb 2-ethylhemanchadmber using

ot (5,180 Dy fEre, A prutgromen.gas LA 5onsi8)1 pcoh byduonen (10

n8/ h) and rlmary alr whi'ch the aerosol is
react ed. |whaddiltiomozzl20 wiilh @fdswoh@ar 9fai)r8alfﬂ@ LRtPoguUESRATHAN t he

reaction chamber. u%ﬁf%*fcwrmwmh ardengtdn kB FRyandqas dhameter of

15 mm through whij e reaction mxt re 1s _passed, is,installed in the

reaction cHambbsthey owf thelregame (1 Qf?‘e/rh)coﬁ?@ r%r1W%‘éYc%%¥uH8do@bOMer

i s separatgegd bﬁMﬂ@aSﬁ@UﬂlﬁeﬁbStE@CQérUSbmg1@ febteed.Exanploes tddrp 9. are -

per f or med as Example 1. _th n1|t|e used an d ot her
process pa#@n‘@té} é)afgggr?cl? AR - r%?ﬁTja%T]éo‘ﬁu%(ﬁ €1é65 ﬁS F8§]tr| ctor

is enployedhamber A restrlctor with a length of 150 mm and a . '
diameter of 15 mm, through which the reaction mlxture 1s

‘passed ‘is 1nsta11ed in the reactlon chamber below the

flame. After coollng, the cerlum oxide powder is separated

 from gaseous substances using a filter.

i-EXamplesi2 to 9. are-performed4in'the same way as Example i;

. the quantltles used and other process parameters can be
taken from Table 1. In Example 5 no restrlctor is employed '
and cerium(III) nltrate is used 1nstead of cerium(Iil)

- 2 ethylhexanoate

The phy51co chemlcal data of the cerlum ox1de powders

robtalned can be taken from Table 2.

The namlng of the dlsper31ons corresponds to the relevant
powders. Dlsper51on D1 corresponds to the powder Pl from
'Example 1 D2 corresponds to P2, etc.
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(dri .i HOLn 4 'dm--11}i BEd-'"Il N-A-m-.i va ,.HAmS5O01d o"

Ap,. 'daH-a1l . dyI NN- S mw'd-.i OomO.--1 Nmmm:.1Nl' "I
m4 mrt W>1 14 m1l mmHvwv OxamxmOmmm- .fi . fi a>z a a
am.a . 18aOh~ ouomM-oow-- Hw-- Na-i - Inci 01 OTJ
tDV t0O-. Oh-\ o~P. o ~-Ow-MLn N~ins . d, d14 d\ OO.CGN °~
tON- ko'r -. -hrn O Ow- ml.diﬁhﬂm)NO()EjQ-N(D 'm 43 43
wd. MIn LOUn In {i - P,'LO.COOo O Mu) rn of rl to ~-'_-~0If| P4
F-A d (r) dp ap, ONQ. 7i O- pdUa) c-1"'a) aj U Ocb6 it U -1
_ .- U 4 %aQ)B. Aggré&age dlamgtergllu ﬁl%ﬁ@f%l&ﬁgh'l al ' - '
|Dispersion _ _- _ Dlr' D2 'VVV'eDB;; , b4_i7
average | vm | 156 | 147 | 114 | 130
90% less than| wm | 237 | 236 | 203 | 205 |
95% less than| . nm 280 277|237 | 249

‘a) Content of cerjum oxide: 2 wt.$

The examples relatlng to the productlon of the cerlum ox1def '
powders show that a powder accordlng to the 1nventlon,: e
which 1s free of coarse portions, can- only be obtalned |
 within narrow limits. The powders Pl to P4 accordlng to the;ilgfgj
invention are free of coarse portlons and have average ' -"g
-_prlmary partlcle dlameters of between 6.88 nm and 12 80 nm ”ff":"
| and average aggregate dlameters of between 30 20 nm and o
46.40 nm. : '

: In EXample 5, a mlxture of coarse and fine- partlcle cerlum-'
_‘oxide, which is not according to the 1nvent10n 1s - R
‘obtained. The parameter lambda, the velocity -of the aerosoljsﬁh"
droplets and the velocity in the reactlon chamber lle

.out51de the values clalmed

'Ih Example 6 too, a ‘cerium oxide powder cons1st1ng of a %
coarse and a fine portion, Wthh 1s not accordlng to the

' 1nventlon 1s formed. Although all the process parameters

h'w1th the exceptlon of the secondary alr,.lle w1th1n the

' ranges clalmed no powder according to the 1nventlon is -
obtalned

In Example'T the lamb&a-value as well as the ve1001ty of
the aerosol droplets and the velocity of the reactlon
mixture in the reaction chamber, is outside the clalmed

range. In this case, in addition to a coarse portlon of



roa ar mHro. i a caidJv-1->Db) "m-. m-.-1dda7 Oaa) -- N
. Q tn'o 'l ~" o0- - tti ..y sto 0 (d-a) | ax 19 Tab.3: Aggregate
dianeters in di spersions') E]sper3|on D1 D2 D3 D4 Average nm 156 147 114
130 90% | ess than nm 237 236 203 205 95% | ess than rim 280 277 237 . 249
a) Content of ceriumoxide: 2 wt.% The exanples relating to the productlon
of the ceriumoxide powders show that2a powder according tothe - -

invention, which is free of coarse portions, can only be obtalned within
narrow linmits. The powders Pl to P4 according to the invention -are free

of coar secrégatmoeela@dpe@msraver 299N R Y P Lh €| EafhafrLgEs 40k et ween.
6.88 nmand 12.80 nm and average aggregate dianeters of between 30.20 rim

and 46. 48R n Exanple 5, a mi-xture of coarse and fine- particle: cerium -

oxi de, which is not according to the invention, is obtained. The
paraneterrhaﬂhdap1Ehe vebacmhxmp%.ﬂm@ﬁﬁﬂcmaﬂuedﬁ@@lehSEﬂaﬁpLBe9vet@%ity

in the reaction ch ut. e ues cl ai

t oo, aceriumoxi de 8Ré§F g%ﬁglgin&ﬂ‘ o%?s% %£§SQCF|W%lS§nFFon

whi ch i s mot accordung to the Mﬂ“ﬂﬂﬂﬂQHh is forned. Although all the-
process paraneters, wth the exception of the secondary- air, l|e mnthln

the ranges.chaimRds BY RAWA ALY {9 the {AVERLIOA Lisve a’

st01ch10metry Ce0;.g on their surface, determlned by XPS

analysis.

Furthermore, it was found that the powders Pl to Pé'”s”“rlﬂr
according to the invention have sodium contents of less
than 10 ppm on their surface. ‘

Flgures 2 and 3 show the narrow dlstrlbutlon of the SR :
dlameters of the prlmary partlcles and of -the prOJected ftfl"

~ aggregate diameters using the example of powder 2 J;g;

- The cerlum ox1de powders accordlng to the lﬂVEﬂthﬂ can bej_w
readily dlspersed and, even with a low energy 1nput yleldg;',

average aggregate dlameters of less than 200 nm




obtained: In Exanmple 7, the | anbda value, as well as the velocity ,of . '
the aerosol droplets and the velocity of the reaction mxture in the
reaction chanber, is outside the clained range. In this case, in addition
to a coarse portion. of 20 cerium oxide powder, a high proportion of
carbon was also found. In Exanple 8, too high a | anbda value and in
Example 9,.too0 coarse a dropl et dlstrQButlon |l ead to a product which is
not according to the invention. The powders P1 to P4 according to the

i nventi on have a stoichionetry CeOl.8 on their surface, determ ned by XPS
anal ysi s. CRadiiser nore, it was found that the powders Pl to P4. according
to the invention have sodiumcontents of less than 10 ppmon their

surface. Bl guias,2,and1d sshow Lhe,pacy puk dhstabbuth opngl <Lhe o8 ameters of

the primary particles a e projecte aggr egat € "di ane ers usi ng the
exanpl e of pAREETEIRLEFh e fc a1 uma oK | e boWHes s elezordiagisedt he itheéntion
can be readijlyy ylisspersed and, even with a | ow energy input, yield
average aggregate dianeters of less than 200 rim 21 dains 1.

Pol ycrystal | i.ne cer ispmcdide povkiere | Gif therhosn 0f adgo1 sgahesy of pri mary
particles, characterised in that it has a specific surface of bet ween 70

and 150 mZ/g an avekageayd rmﬁynqmaytpai:eldl@rmieﬁﬁetoérb@fv\BéﬂwéenaBd 20 nm

and and 20 nm and

= an average,_projected aggregate diameter of
between 20 and 100 nm. ' '

5‘2. Cerium oxide powder according to claim 1, characterlsed
in that the speC1f1c surface 1s between 90 and
120 m2/g

3. Cerium oxide powder accordlng to claims l or 2
_characterlsed in that the average, number based prlmary

partlcle dlameter 1s between 8 and 15 nm.

4. Cerlum oxide powder accordlng to claims 1 to 3,
characterlsed in. that . the average progected aggregate
diameter is between 30 and 70 nm.

5. Cerium oxide powder according to claims 1 to 4,
characterised in that at least 68% of the primary
partlcle dlameters lie w1th1n a range of between 0. 6 m

_and_l 4 m, where m 1s the average prlmary partlcle'
- diameter. '

6.,Cerium oxide powder aCcording to claims 1 to S;l '
characterised in that at least 68% of the projected
aggregate diameters lie within a range of between 0.6 m
and 1.4 m, where m is the arerage_projected aggregate

diameter.

7. Cerium oxide powder according to claims 1 to 6,
characterised in that at least 70% of the aggregates
have an area of legss than 1500 nm?2.



an average, projected aggregate dianeter of between 20 and 100 nm 2.
Cerium oxi de powder according to claim1l, characterised in that the
specific surface is between 90 and 120 'nR/g, 3. Cerium oxi de powder
according to claims 1 or 2, <characterised in that the average,
nunber - based primary particle dianmeter is between 8 and 15 nm_4. Cerium -
oxi de powder according to claims 1 to 32 characterised in that t he - ,
aver age, projected aggregate di aneter is between 30 and 70 nm 5. Cerium”
oxi de powder according to claims 1 to 4,  characterised in that at | east

68%:1 of1 t heg pr ¢88i ¥mn @aiaécb@wdlearratc%&am@; widt mlrallag aa_nq,e;c’f bet3 wecég 0.6 m
an ere mis.t aver ry rticle _dianmeter rium

oxi de pomderthQB?ﬂFﬁﬁl?S cﬂa|ﬁ§g£ g g%as %ﬁthQWQQqung?ﬁﬁ LeR least
68% of the projpeeted aﬁggregaﬂesdlahamemsdd«ammtrun a range of between
0.6 m and 1.4 m where mis the average projected aggregate diameter. 7.

CErlun1OX|ge ?%yg&ﬁ gggardgg% %% %E%b@%fhgtrq 1a%ﬁ|a§ter| ed in that atrﬁ‘
e s

| east 70% of e aggrega ave an area of nne. 22" 8.
Ceri um oxi de pbadectaccoedi Ag tbagl ditmbab toCiiachamaosetnsodOmntthat at

| east 85% of theraggregates .have an area of |ess than 4500 nne. 9, Cerium:
oxi de powder according to clains 1 to 8, characterlsed |n that |t has a

CeOx conp05|t|on on the_ surface of 1.5 < x < 2.
10.Cerium oxide powder accordlng to clalms 1 to 9

characterlsed in that it has a total sodlum content of
1ess than 500 ppm. : (.

ll.Cerlum oxide powder accordlng to clalm 10 7
'characterlsed.ln that the sodlum content on the surface N

is less than 10 ppm-;'

'712.Cer1um oxide powder accordlng to clalms l to 11 ,
'characterlsed 1n that 1t has a carbon content of less
than 0 1-wt. ' B ‘ B

13.Cer1um oxide powder accordlng to clalms 1 to 12
characterlsed in that it has a mesopore volume of O 4
to 0.6 ml/g ' e

14 . Cerium oxide powder accordlng to claims 1 to 13 -
characterlsed.ln that 1t has a monomodal mesopore 51ze
dlstrlbutlon

15.Process for the productlon of the cerlum ox1de powder
accordlng to claims 1 to 14, characterlsed ln that an’
aerosol is reacted in a flame burning in a reactlon ;ff“'i?ﬁ':
chamber and the solld obtained is then separated from

the gaseous substances wherein -

- . the aerosol is produced from an atomiser'gaS} S
preferably air, and a solution contalnlng between 2
and 40 wt.% of a cerium compound that can be-'

converted to cerium oxide by oxrdatlon,_"



10 . Cerium oxi de powder according to clains 1 to 9, characterised. in
that it has a total sodiumcontent of |ess than 500 ppm 11. Cerium oxi de
powder according to claim 10, characterised in that the sodi umcontent on
the surface is less than 10 ppm 12. Cerium oxi de powder according to
claims 1 to 11, characterised in that it has a carbon content of |ess
than 0.1 wt. 13. Cerium oxi de powder acggrding to clains 1 to 12,
characterised in that it has a mesopore volunme of 0.4 to 0.6 m/g. 14.
Cerium oxi de powder according to claims 1 to 13, characterised in that it

has a nononodal mé@@%faﬁézgse o mﬂl@&t ELOm &%y&’f@&éﬁﬁcéﬂlalﬂg Py

producti on of the cerium oxi according to clains
characterised in teeEbE-i2be 0%F ¢%dr@5£@%HW|%1%ffW%hﬁhbGﬁﬁlH@ BA T

reacti on chanber fgg@i@ey§q&¢dapp;@kpggnlﬁlkhgﬁeseparated from the
0S0

gaseous substances, wherein the -aer is produced froman atom ser gas,

preferably air, angkasodtitina §&@éa@maﬂglb§t&\@e@e@ondaﬂy4alﬂ a% of "a
cerlun1conpound t hat, can be, converted oxi dation, 23

Che lame | o obt alNEHATBTA hyar GUErOCBREd: My CEBMEBSLFbPE gas and
primary air, whichclanbde, air  itself or an alr/oxygen m xture, at |east

the sane. quantlty of secondary air as. prinmary air is introduced into the
reacti on -chanber,for lambda, it is true that 1.1 < lambda. < 1.5, :

with lambda belng calculated from the quotlent of
the sum of the proportlon of oxygen in the prlmary

-:air, the secondary air and the atomlser gas if it
coﬁtalns oxygen, lelded by the sum of the cerium
compound to be oxrdlsed and the hydrogen contalnlng
combustible gas, each 1n mol/h

ﬂg_{ﬂ the dlscharge veloc1ty of the 11qu1d droplets from
- fhe atomlser unit into the reaction chamber is
greater than 500 m/s, and

" the veloc1ty ‘of ‘the reactidn mixture in the
reaction chamber is greater than 2 m/s.

lS(Process.accordiﬁg'to claim 15, characterised in that
the solution contains between 5 and 25 wt.$% of a cerium

‘compound.

Hl7.Process accordlng to clalms 15 or 16, characterised in
that the solution from whlch the- aerosol is obtalned 1s

o organlc

'18.Process accordlng to clalms 15 to 17, characterised in

that the cerlum,compound is an organic one.

19;Process accordinglto claims i5 to'18, characterised in
- that the aerosol is'produced by an ultrasonic

atomisation or at least one multi-substance nozzle.

20.Process according to claims 15 to 19, characterised in
that the lambda value is between 1.2 and 1.5.



for lanbda, it is true that 1.1 < lanbda.<_ 1.5; wth |anbda being
calcul ated fromthe quotient of the sumof the proportion of oxygen in

the.primary- air, the secondary air and the atomser gas, if. contains. ...

oxygen, divided by the sum of the cerium conpound to be OX|d|sed and the
hydr ogen- cont ai ni ng conbustible gas, each in not/h, the discharge
velocity of. the liquid droplets from the atom ser unit into the reaction
chanber is greater than 500 nis; and the velocity of the reaction m xture
in the reaction chanber is greater than 2 m's. 16.Process according to .
claim15, characterised in that the solgélon contai ns between 5: and 25
wt. % of a cerium conpound. 17. Process®according to clains 15 or ' 16, :
characterised in that the solution fromwhich the aerosol is obtalned i-S-
organic. 18.Process-according to clains 15 ta-17 characterlsed i t hat
the ceriunkéoRpodnasi scanxehgeni e dWeinD Fr deessactordidid: Cﬂﬂﬁb 15 -
to 18, charactgriSelel Buatitalcyt her asiasalals aomdmsedmxceammlﬁargasm ¢
atom sati on or_-at Ieast .one il ti-substance nozzle. 20. *Process: accordtng S
to claims 15 t82k90L cRAMEETR iFdd- in that the | anbda val.ue is. between 1.2 . .;

and 1.5. 24 21. Process-according to claims 15 to 20," characterised:inm =" .:

that the goantirbyest secondiinyy ais ¢kaimé ckd asohPgh §§aﬁ4ﬁﬁeﬁﬁ8%ﬁl¥ﬂuy
air. 22. pr OC%%ﬁtaEC%r%t’%%cEtﬁ £l Al ”&é@ai?e&lmchﬁéa%rdtsi% ldharﬂl:t@é a

restrictor is-instal e reactlon chanber

23 Process accordlng'to clalms 15 to 22, characterlsed 1nffg"
that the reactlon,mlxture is cooled to temperatures of S

100 to ZOOOC after. 1eav1ng the reactlon chamberﬁtz_f"4

24. Process accordlng'to claims 15 to 23 characterlsed.ln;;;‘f;"
that the separatlon.of the solid takes place u81ng

fllters at temperatures of between 100 and,200°C

~-25 Process accordlng'to clalms 15 to 24, characterlsed 1nf?"’ h

that the temperature 1n the reactlon chamber measured,:;i""

: ,O-S.mrbelow the flame, is. between lOOOOC and_1400°c

26. Use of the cerium oxide powder according to claims 1 to
B . 14 as a polishing agent in the electronics industry, for
the heat stabilizing of silicone rubber and as a

catalyst.



23 Process according Co. clains. 15 to 22, characterised in that the
reaction mxture is cooled to tenperatures of 100 to 200C. after | eaving
the reaction chanber 24. Process according to clains 15 to 23,
characterised in that the separation of the solid takes place using
filters at tenperatures of between 100 and. 2(10C 25_Process according to
clainms 15 to 24, characterised, in that the tenperature in the reaction
chanber, measured 05.mbelow the flam® is. between 1000C and. 1400C] 26.
Use of the cerium oxide powder according to clains 1 to 14 as a polishing
agent in the electronics industry, for the heat stabilizing of silicone
rubber and as a catalyst. 25 27. Process for the production of a

di spersi on200Nprb&d iy dohetRerpryaRXida poWleali speeak 6h N 16k Al Mend - 14,
wherein said cerjumoxjde powder is pre-dispersed and then dispersed in
a |iquid medi uRTTPref 8F 5 yp%‘fﬁ‘ﬁf‘e‘bu%?cgﬂwg dfSpetedtt slahtr pEPPEYN ati ng
subst ances opt sena@l ldgeheinngoxid t icalkigrpr esenire-aitherdduiadanediarm bef ore

the pre- dispersing or. being added during the dispersing. 28. Use of the

di spersi on accgjr%ﬁ’%gse(do gl a"?n??‘?mf%rm‘f%ﬂ“'pdﬁ rﬁ8£¥5f agii?‘a‘il%' afttret al li c

| ayers. dispersants and pH-regulating substances optionally being
initially present in the ligquid medium before the pre-

dispersing or being added during the dispersing.

28. Use of the dispersion according to c¢laim 27 for the

polishing of oxidic and metallic layers.



