-1- COVPOUND BASED ON YTTRI UM OR HOLM UM WHI CH | S REDI SPERSI BLE I N THE FORM
OF X SO.:. The present invention relates to a conpound based on yttrium or

hol mi um-which is redispersible in the formof a 5 sol. Sols or coll oidal

di spersions are particularly advant ageous for the production of thin
coatings on substrates, for exanple in the fields of electronics and
optics. 10 These coatings allowthe substrate to be endowed with
specific properties, for exanple of nonreflection, of transparency, of a
filter or for protection. These properties are provided by the presence of

I norgani c particles whose size is generally smaller than 0.1 [err]m 15
Wil e sols offer such particle sizes, they have, in addition, the advantage
of being much | ess cosigMpoand gaddn @O tyTireTue R GorMian keatings provi ded
by techni ques of the sol-gel type or vacuun1evaporat|on The cost and
conplexity of these |imts RED BSE e FOR g ) sectors and to
tsubstrates or systens of suitable geonetry Fbmever the use of sols is
limted by sonme instability over tine, resultlng in sedinentation. In

addition, the cost of transport js, al s increased by the fact .t hat
besi des the active conﬁéﬁ es??ﬁaﬁqﬁﬁﬁ °BhR&§9F 25 F8ﬂp?$ﬁé IPRSESr OFs

suspended Sty b, £00(SY Glynb bl 3,40 I60ERL LY AARKCULALLY AdluRTiAgEOLS o

have -2 oduct capa beil ng dlsperse redi spersed to

5 sol.

Sols or colloidal dispersions are particularly
advantageous for the production of thin coatings on
substrates, for example in the fields of electronics and
optics.

10 These coatings allow the substrate to be endowed
with specific properties, for example of nonreflection, of
transparency, of a filter or for protection. These properties
are provided by the presence of inorganic particles whose
size is generally smaller than 0.1 pm.

15 While sols offer such particle sizes, they have, in

1, the advantage of being much less costly and

l
and@té substrates or systems of suitable geometry.

_?éﬁ%;ever, the use of sols is limited by some
ingtability over time, resulting in sedimentation. In
addition, the cost of transport is always increased by the
fact that, besides the active component, the liguid phase in

25 which the latter is suspended must be conveyed.

It is consequently particularly advantageous to have
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give a colloidal suspension. The present invention seeks to provide such a
product.. The present invention provides a conpound in solid 5 form based
on an yttrium or hol m um hydroxi de and on an ani on of a nonoval ent acid

whi ch has a pKa of from2.5 to 5.0, which conpound is dispersible or

redi spersible in water in a proportion of 3gt_least 80% and predom nantly in
the formof a colloidal dispersion. 10 The present invention

al so provides @ SOEEPTolabtt BEpdURPVEAbeORg Ohi sbiRed 62MPOANG MG Lo
conprises spray-drying a colloidal dispersion based on an yttrium or

hol mi um hydr oxgthee andodilodadnswspeafsiannoNDhal prdsemti dnwbhelohasexspléa of
from2.5 to 5.0. 15 The present invention further provides a
col | oi dal di spR¥_V¥ie el AeBredustuspendi ng or resuspendi ng the
abovenent i oned conpound, The present invention additionally provides the
use of such a di spersi Gief BFegﬁ’é‘: proFRCEPBnP BV s &t CRYPERRG bp solid

bstrate. Jh £t ' ' ' Lt hol m um in
The form of>a Fydbaaee PP b5 FE aael 3, bepaRaf i Whokhh 458 &n 18 o

, It g possi erm

apply here al sgniéh RFOWGLRRLENE LOYHLEKI HEs fOPRa €2 from 2.5 to JNE
hydroxide is present in the conpound with an anion of an acid. This is a

nmonoval ent aci 8. dhogelpKeoimpohn@n L & sperbible Tot Teddispek5ibIel 81 Rltkr
soluble in water. -3 -
in a proportion of at least 80% and predominantly in the form
of a colloidal dispersion.

10 The present invention also provides a process for
the preparation of such a compound which comprises
spray-drying a colloidal dispersion based on an yttrium or
holmium hydroxide and on an anion of a monovalent acid which
has a pKa of from 2.5 to 5.0.

15 The present invention further provides a colloidal
dispersion obtained by suspending or resuspending the
abovementioned compound.

The present invention additionally provides the use
of such a dispersion for the production of a coating on a

20 substrate.

The compound of the invention is based on yttrium or
holmium in the form of a hydroxide, it being possible for the
term "hydroxide" to apply here also to products in the
oxyhydroxide form.

25 The hydroxide is present in the compound with an

anion of an acid.

This is a monovalent acid whosge pKa is from 2.5 to

Thisg acid is preferably soluble in water.

»
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Exanpkes of such an acid are acetic acid, formc acid, propionic acid and
chl.oroacetic acid. The conpound of the invention is in the formof a
generally pul verulent solid. Its particle size (nmean particle 5 size
measured by scanning el ectron mcroscopy (SEM) nay be not nore than 10
[err]m It may be nore particularly not noge than 5 [err]mand at |east 1
[err]m In addition, the conpound of the invention exhibits two specific

characteristics: 10  gxamples d B8 QRCadBNCird bhickidi &R, Sithbkaier
redi spersible in water. On the other hand, it disperses or redisperses

predom nantly ddgid,herbpionbé acichlandi dhlodesqparisi eridr sol . The
dispersibility is defined as (P[err]-gger[])/PLerrl, expressed as a
percentage, P[err] bei Ahet hempound f fhgsimvenbionpigdipt thesisamded rn wat er

and P[err] being the_mass_of dry residyal_precipitate obtajned after
centri fugi ng (FRPTIINBPSRET LRty SPLAG -« FEE RATIAC 1| GUBT o AT PRS CLcle

preci pitate. ang, i t .The I i fer at
neutral, ofs op |%%§ﬁ%%u%fglggiﬁ’?l %gi{iéﬁ% ce?)%& %“S%%%%%Eg?yﬁs’ﬂ@g %a?bblé

Thi's di spersi bidé tnbrieS tHBASYS S DY tPdG BE doe FarRiedusiiy het &Rllebr at ed
50-m flask; this is nade up with water to 50 m and shaken for 15 m nutes.
The suspensi ontlodd & ned and genteddtugedgmat 4500 rev/mn for 10 mn. The

mot her liquors are then separated fromthe precipitate, which 25 is dried
overni ght at 120[ err] CInTréd#Fserer Siltsi Icompowrd t¢fe thenpBuARt &P tadibdEent i on
is thus at least 80% (1t may be at |east 90% and may be situated from95 to
100% FUrthernBV%,SR?ﬁ%ﬁﬁSnﬁ%ﬁﬁﬁcEﬁr%ﬁﬁ%cﬁﬁvention di sper ses

10 On the one hand, it is dispersible or redispersible
in water. On the other hand, it disperses or redisperses
predominantly in the form of a colloidal dispersion or sol.

The dispersibility is defined as (P,-P,}/P,,
expressed as a percentage, P, being the initial mass of

15 product suspended in water and P, being the mass of dry
residual precipitate obtained after centrifuging the
suspension, separating the mother liquors and the precipitate
and drying the latter. The water suspension is preferably at
neutral, or optionally slightly acidic pH (e.g. a pH of 4}.

20 This dispersibility is measured by placing 1 g of
product in a calibrated 50-ml flask; this is made up with
water to 50 ml and shaken for 15 minutes. The suspension
obtained is centrifuged at 4500 rev/min for 10 min. The
mother liquors are then separated from the precipitate, which

25 is dried overnight at 120°C.

The dispersibility of the compound of the invention
iz thug at least 80%. It may be at least 90% and may be
situated from 95 to 100%.

Furthermore, the compound of the invention disperses



- 4 -‘or redisperses predomnantly in the formof a colloidal dispersion.

I n:other words, this means that, once dispersed or redispersed in water,
nost of the conmpound is in the formof a sol and not of a solution. 5

This property is neasured by subjecting the aqueous nedi um obt ai ned by

di spersing or redispersing the conpound Lngwater to ultracentrifugi ng and
by measuring the mass of precipitate obtained after this ultracentrifuging.
Thi s nass corraspeddspbpsédop@dniaanely the pRecorh Pf eseddllididhfe 10

di spersion in colloidal form the other portion in the formof solution is
in the not her diispegsdonThin g rowoprieci Phintmeaper tbeporuiscd digpekeadt 60%
nore particularly at |east 75% of the mass of conpound_ initially

i ntroduced i nt¥F FEiEPERRFL|h watsr, most of the, coppoypddshrincfhe fasn
conpound is digpersed in.water and_is centrifuged at 4500 rev/mn for 10

m nutes. The aqué’ouss? sﬁrﬁ%rrrl\%‘f ant “obfarned’is next subj ected to centrifuging

at 50,000 rev/nmin for $2; DO SerAGCA0NDLstLeLME %@99&%{% He }ag':ﬁe&gs

i nvention, the 20 conpounds of thé invention may have t or mu
(A ferr] (OH) deatidm oBtwhhéd: bRRIGHREERg Yot IFddDsplerBOhgi tH8 Anpebaliesnt he

ani on of the abovenentioned nonoval ent 25 acid; and x is snmaller than 2.5
and greater theater te mayraeemoridugingi sud by ywefasomitglthe e afd still
nore particularly from1.2 to 1.8. A process for the preparation of the
conpound of t R¥€écipitate obtained after this ultracentrifuging. This mass
correspondg to the portion of the species present in the
10 dispersion in colloidal form; the other portion in the form
of solution is in the mother liquors. The mass of precipitate
corresponds to at least 60%, more particularly at least 75%,
of the mass of compound initially introduced into the
dispersion. |
15 In the present case the compound is dispersed in
water and is centrifuged at 4500 rev/min for 10 minutes. The
agqueous supernatant obtained is next subjected to.
centrifuging at 50,000 rev/min for 12 hours.
According to one embodiment of the invention, the
20 compounds of the invention may have the formula:
| RE (&) {OH),_,
in which:
RE denotes yttrium or holmium;
A denotes the anion of the abovementioned monovalent
25 acid; and
x is smaller than 2.5 and greater than 1.
x may be more particularly from 1.1 to 2.2 and still

more particularly from 1.2 to 1.8.

A process for the preparation of the compound of the



-5- invention will now be described. This process consists essentially in
starting froma colloidal dispersion based on an yttrium or hol m um

hydr oxi de and on an ani on of a fopnoval ent acid which has a pKa of fromb5
2.5to 5.0 and in spray-drying this dispersion. The starting coll oi dal

di spersion may be obtained by reacting an ytiriumor hol mumoxide with the
acid of the type described above and heating the reaction m xture obtai ned.
10 iRefeatdnpewihbly row prddesor FRR- 2, 620, 437 in the name of the
Appl i cant Conpany, the teaching of which is incorporated here in the

pr esent application mﬂ?t?lQﬁﬂﬁﬁﬁsbégnfh%F?w%ﬁﬁ%@&ﬂFbﬁYdP‘§ﬂ@ﬁtana|§p@ms¢on
According to rred. enbodi nent of the 15, .inventi t.he rtin

oxi de used fo%’t e grg g%s RT0N 0 g?ﬁeddo%pﬁﬁ SR %ﬁqgﬂﬂﬁngEY TPty
of at |east 99%Ane HRIEnd& 4 Abh¥vel et Ac%suh%h%?aé %gaquénkféﬂ of
acid enployed for this specific preparation of the startlng I spersion is
deficient isn 20 5 aloabi.Onahd® & Giplayodeiiyg tHie @kpersadd 0 of the acid used
to the rare-earth oxi des, expressed as netal cation, is less than 2.5:1 and

hi gher than 1:1. The h&heistpttemgecalliobdal Jjesperaiby hapmsddberihédtioyt he
reflux tenperature of the reaction mxture. This 25 tenperature is
preferably frdifideFirg oY um orhbohmhen myister walhchle \amid afdthe

proportlonatelg sh te; %hgigb her th e ture. Once the reaction
tenperature is eac 837 PY %@n??gl }e‘y Frg? tgﬁ *h&§2F5HoR HFRTRour s,
obtained.

10 Reference may be made to FR-A-2,620,437 in the name
of the Applicant Company, the teaching of which is
incorporated here in the present application, which describes
the preparation of such a dispersion.

According to a preferred embodiment of the

15 invention, the starting oxide used for the preparation of the
dispersion is an oxide with a purity of at least 99% and more
particularly of at least 99.99%.

The quantity of acid employed for this specific
preparation of the starting dispersion is deficient in

20 relation to stoichiometry; the molar ratio of the acid used
to the rare-earth o#ides, expressed as metal cation, is less
than 2.5:1 and higher than 1:1.

The heating temperature is generally from 50°C to
the reflux temperature of the reaction mixture. This

25 temperature is preferably from 70 to 100°C.

The heating period can vary and is proportionately
shorter the higher the temperature. Once the reaction

temperature is reached, it is generally maintained for 1 to 4

hours.



-6- The process of the invention is characterized in that coll oi dal

di spersion is spray-dried. Spray-drying is drying by spraying the m xture
into a hot atnosphere. The spraying may be carried out by nmeans of 5 any
sprayer known per se, for exanple using a spraying nozzle of the

wat ering-can or other type. So-called turbgne sprayers can also be '
enpl oyed. Wth regard to the various spraying techni ques capabl e of being

used in the present prahesprod@fLioENeRe NByvdiriBR0e RS ) 2@ the
fundanmental work by 10 WMasters, entitled "Spray-Drying" (second edition,

1976, George Cothti wopdblifishetisspersdndond . spmavt-deriedse of sprayi ng enpl oyi ng
equi prent of the type described above, the work will generally be carried
out with a solid exit PERPETSRNIRG éf PFoiROPH 6Prvied ke mikture into |t

will be noted t. the spray-drying operation can alsgp be carried out by
means of a "f Iclég%'t PEER gfrl?’y?br xgﬁﬁggli‘ﬁ ‘TarYe%teyﬁérﬁéﬁ‘gl?}ﬁeéPyb?‘eﬁﬁé of
Appl i cant NPARY 224 SEt rti C r |3 FR-A-2, 257. 326

FR-A- 2, 419,@7)54 and FR}’%?Z%%%? HOBEL ?#’?sé’éc/%“{é’relet Eg%go%egsﬁaﬁgmaa?g%z%ﬁot

gases) 20 ar eofirinemwatBranfeddrCdr BRhEANEAY, TdoQWall D@ BuMARLeL% Wﬁ{,larsThe
m xture to be dried is injected along a trajectory coincidi ng wi?h he axis

of symmetry ofcathalsel beabmplayeabt Withsredatheacsahd gasbsys apdalihg al | ows
the nmomentum of the gases to be transferred conpletely to the mixture to 25
be processed. HHfPNJsEEE FRRRLIe dfabeing| wred dnddlie pupeetbprosesshe one
hand the pul verizat in%g, tha% IS Jo saé t he. conve sign gf the initial
mxture into fite dropl et$ Ahd >Gh *FREDE Fatde FREIYISAYRS He~knby
?ggﬁlere; S Sﬂi Al iedkersy" LHELEDLE » I8y eEL SR V(2BLE LEBLASICY o6

George Godwin publishers - London).

In the case of spraying employing equipment of the
type described above, the work will generally be carried out
with a solid exit: temperature of from 90 to 130°C.

15 It will be noted that the spray-drying operation can
also be carried out by means of a "flash" reactor, for
example of the type developed by the Applicant Company and
degeribed particularly in FR-A-2,257,326, FR-A-2,419,754 and
FR-A-2,431,321. In this case the processing gases (hot gases)

20 are driven in a helical motion and flow into a vortex well.
The mixture to be dried is injected along a trajectory
coinciding with the axis of symmetry of the helical
trajectories of the said gases, and this allows the momentum
of the gases to be transferred completely to the mixture to

25 Dbe érocessed. The gases thus in fact fulfil a dual function:
on the one hand the pulverization, that is to say the
conversion of the initial mixture into fine dropleté and, on
the other hand, the drying of the droplets obtained.

Furthermore, the extremely short residence time (generally



- 7 - shorter than approxinmately 1/10 second) of the particles in the
reactor has the advantage, anong others, of limting possible risks of
superheating as a result of excessively long contact with the hot gases. 5
Dependi ng on the respective flow rates of the gases and of the m xture to
be dried, the entry tenperature of the gases is generally from400 to
900[err]C and nore particularly from600 to 800[err]C, and the tenperature

of the dried spbitherd XH@ANAPBEbYihdNyl 10160sdEH BN IJfCtnd0particles inAS far
as the flash reactor referred to above is concerned, reference may be nade
especi al | y t ot geeastbrohaBRcle 2338 3%k, Fhosg corisirst, sobf 1Limiwidygust i on
chanber and of a contact chanber nade up of a doubl e cone or of a truncated
15 cone whosePuppEtlpariskg ¢&r gererimati®onbast i trewitarberxopesivélnt o t he

contact chanber_via narr Qw passage. The upper part of the conbustion
chamber is pr ?/’l’%ie%m%atct’f gﬁ%pgﬁ?ﬂg"%lqa&ﬁfng the fuel phase to be

i ntroducedg Furt her nor, .ehlagngpgyy‘gﬁeg %{g%@@@?@é a#ﬂ&.l Yde2520£0tnEQ éée%l

i nner cylinder, thus defining’insi centr zone and an ‘an

peripheral zopga HAViHY rpitheeatd WS Hildddt eHe &O¥ry MRNFRSLERAE tor LigWAr ds

t he upper part of the apparatus. The chanber includes at |east six
perforations daséesiibaitgsheswdlyafromeatt coeS0DPPC|and butreppetetalilarigver a 25
nunber of axially spaced circles. The total area of the perforations
situated in tBEORCHRY §a%0O0SF . t ARA chiferperg thee vaf Fhendriedf eplidkdml e of
the order of 1/10 Lo 1/5100 g_f o he {'_%nal area of the perforations of the

sai d coaxial PRfgFally from 110 to :

10 As far as the flash reactor referred to above is
concerned, reference may be made especially to Figure 1 of
FR-A-2,431,321.

This consists of a combustion chamber and of a
contact chamber made up of a double cone or of a truncated

15 cone whose upper part diverges. The combustion chamber opens
into the contact chamber via a narrow passagde.

The upper part of the combustion chamber is provided
with an opening allowing the fuel phase to be introduced.
Furthermore, the combustion chamber includes a

20 coaxial inner cylinder, thus defining inside it a central
zone and an annular peripheral zone, having perforations
situated, for the most part, towards the upper part of the
apparatus. The chamber includes at least six perforations
distributed over at least one circle, but preferably over a

25 number of axially spaced circles. The total area of the
perforations situated in the lower part of the chamber may be
very small, for example of the order of 1/10 to 1/100 of the
total area of the perforations of the maid coaxial inner

cylinder.



cylinder. -8- The perforations are usually circular and are of very

smal | thickness. The ratio of their dianmeter to the wall thickness is
preferably at least 5:1, the mininmumwall thickness being limted only by
mechani cal requirenents. 5 Finally, a bent pipe opens into the
narrow passage, the end of which opens antgo-the axis of the central zone.
The gaseous phase driven in a helical notion (and consequently called the
hel i cal phase) is naderhep pefrfargasongearer abliylly rqidoulaedasddaretat an
orifice made in the annular 10 zone;, this orifice is preferably situated in
the | ower par¥Vesy mald Addeknens ortha medisberhi thelhélippgtephte ethr wald

.the gaseous phase.is preferaply introduced at a | ow
B?re;g\lljvr gaisfl?g(gpﬁ‘éﬂré‘ﬁ%ile’rﬁaﬁrfgﬁéﬂbwia\‘ﬁp(}é’?sfhgf{'l str}ieb TRITUR Wahk o essure
| ower than 1 1 : | r a f from0.2 to 0.5 bar
above the exi ?tﬁ Fﬁgﬂgsréergieﬁ'rn ‘%a F%h%ﬁ%&c%r%\it}"g%? ggéﬁ e#gaeir%gq{sl%g% %‘fs’t hi s

helical phase is genergdanif, om Bont GiHW opkss ANt Prafee nabkbdwf f o830 to 60
ms. Furthernore, a fuel phase, which may especially be 20 nmethane,” is
I nj ected axi althg &hdoof)hwiikkd apenseneitd ahedagpensfhthentcenthel cadigal zone,
generally at a speed of approximately 100 to 150 mis. The fuel phase is
i gnited by any known rEithgasgorpepPhags cirifear ént fchdliclalangtioe faid cal
phase are in contact. 25 As a result, the flow inposed by the
gases in the ﬁ&PFSW‘T)‘ééSYad’é‘ltlﬁQe’s‘hf)lIé‘?:]emzi‘l‘ioﬁbaﬁeée’cs F2der ¥petf o i 4 whi ch

coincide wit hgfegglrgiﬁ é){r,g%.%%&g&{li:ggsincgo %nhXE’S%P&i %a%e in the annular

10 zone; this orifice is preferably situated in the lower part
of said zone.

In order to obtain a helical phase at the narrow
passage, the gaseous phase is preferably introduced at a low
pressure into the abovementioned orifice, that is to say at a

15 pressure lower than 1 bar and more particularly at a pressure
of from 0.2 to 0.5 bar above the existing pressure in the
contact chamber. The speed of this helical phase is generally
from 10 to 100 m/s and preferably from 30 to 60 m/s.

Furthermore, a fuel phase, which may especially be

20 methane, is injected axially through the abovementioned
opening into the central zone, generally at a speed of
approximately 100 to 150 m/s.

The fuel phase is ignited by any known means in the
region where the fuel and the helical phase are in contact.

25 As a result, the flow imposed by the gases in the
narrow pasgage takes place along a set of trajectories which
coincide with families of generatrices of a hyperboloid.
These generatrices are based on a group of circles, of small-

sized rings situated near and below the narrow passage,



These: generatrices are based on a group of circles, of small- sized rings
si tuated near and bel ow t he narrow passage, -9- before diverging in al
directions. The m xture to be treated is next introduced in liquid form

t hrough t he abovenentioned pipe. The liquid is then broken up into a
plurality of drops, each of them being 5 gonveyed by a volunme of gas and
subjected to a notion creating a centrifugal effect. The flow rate of the

liquid is usugbkyrd rivddgidgt On 11T Sireth@ohal i 0 of the quantity of proper
notion of the helical phase to that of the liquid m xture nust be high. In

10 particular, it is Tenedakhyeato leazired®8dliantkxyr éheralhiyed rigm 1000: 1
to 10,000:1. The nonenta at the narrow passage are calculated as a function
of the entry tigwid s Fhrenghgblze ahvverephtomed nime -t Bhpeliqwial dd and of

the section of the sgid passage. An increase_in flowrates results in an 15
i ncrease in tﬁ@egi}%’égiﬁ“ tuﬁelﬂg?)&.anI"rFaﬁl’réé’e%o‘#ﬁ‘?Rﬁ'or‘??cPh@fp?}b?}%rb% on of

the gases s icQRQédei it 9ol EChE %Sg{;gxgi %‘?‘%##é@&sittoy ono;:{]gndrops of the

m xture to be treated Ichare se one another 17 t he regi on

of convergenc@rgheife 4 Wartlti2ags1 df¥ectl TRRCELLWirdae ol gﬂé%%&fi% 'S
furthernore reduced to the m nimum needed to obtain a continuous ow. The
conpound i n sakudiivrirad o.be raventmbn i s obtained as the product of the
spray-drying. The invention also relates to a colloidal dispersion 25
obt ai ned by suspendi ndfisr negdgs pEntlha Fuantidy epf t promtits petéebl ef cdmpound of
t he invention )
helical phase to that of the liquid mixture must be high. In
10 particular, it is generally at least 100:1 and preferably
from 1000:1 to 10,000:1. The momenta at the narrow passage
are calculated as a function of the entry flow rates of the
gas and of Ehe mixture to be treated, and of the section of
the said passage. An increase in flow rates results in an
15 1increase in the size of the drops.
In these conditions the proper motion of the gases
is imposed in its direction and its intensity on the drops of
the mixture to be treated, which are separated from one
another in the region of convergence of the two streams. The
20 speed of the liquid mixture is furthermore reduced to the
minimum needed to obtain a continucus flow.
The compound in solid form of the invention is
obtained as the product of the spray-drying.
The invention also relates to a colloidal dispersion
25 obtained by suspending or resuspending in water ﬁhe
dispersible compound of the invention.
The dispersion thus obtained consists of colloids

whose hydrodynamic mean diameter, measured by quasielastic

light scattering (QELS). is generally from 5 to 200 nm.



The dt spersion thus obtained consists of colloids whose hydrodynam ¢ nean
di aneter, neasured by quasielastic |ight scattering (QELS)., is generally
from5 to 200 nm - 10 - It should be noted that this colloid size my
vary with tinme. Thus, freshly prepared dispersions wll have, for exanple,
a nmean colloid diameter of from5 to 60 -nmo Aore particularly from20 to 40
nm In the case of older 5 dispersions, for exanple aged two days or nore,
this dianmeter will, fofteskewplide behpotednthE: tt(hiSOGOhmidTmiaeﬁaFyi catkar | é
from80 to 160 n The di spersion may exhibit an yttrium or hol m um oxide
concentration “fﬂ"Fg‘]t LABA - r CAHr £ueshdy| pYeRArefp dispersions wild BRves £oose to

neutrality ande,lajm%sler’m%emgﬂ té%ﬁlilo%ﬁl éi;ﬁé)tnér&o@ tf%?él %'efcf’Fi‘ ally, the

; ; ﬁ)fﬂt ore
i nvention relates to the use of the I spersion O ro h&

di spersi bl e coygraurdidessrihad abexesofr, the tﬂ@oggggbﬁp f3e3 coating on a
Substrate. 15 This use is made in a manner Ich 1's known per se.

For exanpl & tdisspeurissbnal eforTeykampl BBYgaDttvRe dRROSE thasl. thR@ deRpstds on
of the dispersion on the substrate may be carried out directly using the
di spersi on of WiHd.2Gornexamplon e Enpho$ld rep E6ven: i mmed peoaticnlarly
techni ques, for exanple of the dipping or spraying type. After the
deposition ha 18k 0chPr 188 ™t the substrate has an adherent | ayer at the
surface, which makes i%?ca

substrate i s subsequently ‘ﬁ%%e-ertsgfé’é’:) g‘%i?gexmai%cytegh fPerium or nolmlin
oxide concentration that can reach.l mole/litre.
10 Its pH is close to neutrality and lies more
particularly from 6.0 to 7.5.

Finally, the invention relates to the use of the
dispersion obtained from the dispersible compound described
above, for the production of a coating on a substrate.

15 This use is made in a manner which is known per se.

For example, the substrates may or may not be
preoxidized.

The deposition of the dispersion on the substrate
may be carried out directly using the dispersion of the

20 invention by employing conventional coating techniques, for
example of the dipping or spraying type.

After the deposition has been carried out the
subgtrate has an adherent layer at the surface, which makes
it capable of being handled.

25 The substrate is subsequently heat-treated.

The heat treatment is generally carried out at a
temperature of not more than 600°C. This temperature may be
lower, for example not more thaﬁ 400°C, depending on the

nature of the substrates.



The heat treatment is generally carried out at a tenperature of not nore
than 600[err]C. This tenperature may be |ower, for exanple not nore than"
400[ err] C, depending on the nature of the substrates. A thin layer of
rare-earth oxide, with a thickness which is generally lower than 0.1
[err]m is thus formed on the substrate. Exanples will now be given. 5
EXAMPLE 1 Synthesis of the sol Synthesis &t a sol is perforned as descri bed
in FR-A-2,620,437. Mre 'fs)}trem sely, one litre gf 2N. acet,i amg

introduced i nto a therdostid daveEaet or*emiEa s Phest & f‘é’?’?‘]‘%’f‘ Next ,
180 g of high ty.y e adgded; n

reaction a jurvg&%iﬁ %ﬁ #%Igénﬁ%?l%h gfé é(}l%n"’lfsﬂfalro\?(:aldSman%js ﬁ%e\gsé]’ég??%n%s then

al l owed to ageubgkratdd further 3 hours 30 m nutes. The suspension is

coll ected and centrifuged at 3500 rev/mn and the supernatant is recovered.
The characteristics ofE:téa@Jsacsl wdild tde Beoldiowmng: - particle size: 6 nm -
pH 6.8 20 . - concentration: 160 g/l as Y203 - enpirical formula:
Y(OH) [ err] Ac[ &aMPBErdyi ng 200 mi of sol are spray-dried on a | aboratory

Buchi, with an engry te eraturg of 245[err]C and an exit tenperature of 25
119[err] C. esis o

Synthesis of a sol is performed as described in
FR-A-2,620,437. More precisely, one litre of 2N acetic acid
ig introduced into a thermostated reactor and is heated to

10 70°C.

Next, 18Q g of high-purity yttrium oxide (4N) are
added.

After 30 minutes’ reaction a jump in pH from 3 to 6
is observed, and the solution is then allowed to age for a

15 further 3 hours 30 minutes. The suspension is collected and
centrifuged at 3500 rev/min and the supernatant is recovered.

The characteristics of the sol are the following:

particle size: 6 mm

- pH: 6.8
20 - concentration: 160 g/l as Y,0,
- empirical formula: Y{OH), ,Ac,,
Spraying .
200 ml1 of sol are spray-dried on a laboratory Blichi,
with an entry temperature of 245°C and an exit temperature of
25 118°C.

Thermal analysis of the powder shows a release of
acetic acid from 25 to 150°C and then of H,0 from 150 to
245°C, and then a decompogition of acetate in two stages

{(245°C ~ 320°C, then 320°C - 397°C). After 600°C the product



Thermal anal ysis of the powder shows a rel ease of acetic acid from25 to
15Q[err] C and then of Herr]O from 150 to 245[err]C, and then a
deconposition of acetate in two stages (245[err]C - 320[err]C, then
320[err]C - 397[err]C). After 600[err]C the product - 12 - obtained is
yttrium oxide. Redispersion 30 g of powder,,are stirred into 50 m of water.
The m xture obtained is conpletely clear. éentrifuging at 4500 5 rev/mn
for 10 m nut esoiia@egdigePpt i {upe gkl et whose weight is |ower than 1% of
the weight of the starting powder. The sol obtained has the foll ow ng
characteristi cBedispeastibnl e size: 15 to 20 nm 40 to 100 nm after 2 days 10
- concentration: 166 g/l After ultracentrifuging for 12 hours at 50,000
rev/mn the colloid préfogtebresvwdesi grer sthared 2gtoEXAVEL B D watewPARN | VE A
starting sol is, synthesized $s,in Ex§nglg 1..15 Instead of -bein

spray-dri ed, iTHFOnf PBGREReE P SRERIGFELY T ze SEPTFRGNI IR attwgsBBV\ders

bt ai ned ' | : y ool | f 180, f
V203, The 15 qui " Abtaraed i Bl o, Solot g heTie Sinitse VRath ©

After centrifughnthwer ¢BASI U€rSPl thdRghE| OA dre $Ra2B8RE ViSSlhly t he bottons
of the tubes in both cases. The supernatants are inspected using QELS. Only

very little scatter isThlesesVeshtaineshhandthat &sllodwdhgt heansdterdialtipeesent
is not a sol but a solution.
- particle size: 15 to 20 nm, 40 to 100 nm after 2
days
10 - concentration: 166 g/1
After ultracentrifuging for 12 hours at 50,000

rev/min the colloid proportion is higher than 77%.

EXAMPLE 2, COMPARATIVE

A starting sol is synthesized as in Example 1.

15 TInstead of being spray-dried, it is dried in the oven or by
freeze-drying. The two powders obtained are redispersed as in
Example 1, in a concentration of 180 g/l of Y,0,. The liquid
obtained is centrifuged at 4500 rev/min for 10 minutes.

After centrifuging, a considerable deposition is

20 observed at the bottoms of the tubes in both cases. The
supernatants are inspected using QELS. Only wvery little
scatter is observed, which indicates that the material

present isg not a sol but a solution.



- 13 . CLAIMS 1. A compound in solid form based on an yttriumor hol mum
hydr oxi de and on an anion of a nonoval ent acid which has a pKa of from2.5
to 5.0, which compound is 5 dispersible or redispersible in water in a
proportion of at |east 80% and predom nantly in the formof a coll oi dal

di spersion. 2. A conpound according to clggm 1, which is dispersible or

redi spersible in water such that at |east 60% 10 by weight is in the form
of a colloidal dispersion. 3. A conpound according to claim2 which is

di spersible or redispersible in water such that at |east 75% by weight is
in the formof a colloidal dispersion. @uAIMSA conpound according to any one
of claine 1 to 15 3 which has a particle size of not nore than 10 [err]m
5. A conpound according to any one of clains 1 to 4 which has the
formula: RE (Af[err] (OH [err] in which:_2 RE denotes ,yttrium
or hol nmium A denot es(jt'he gn’??ﬁ?‘?ﬁn‘% H& ﬁﬁ?’tbgafr%ﬂ‘t' REFEAdeE e HEF i m 1;
and x is smal | er . Qre r._than . A accaording to
any one of clé?n%&rlmt%ggfgdgggﬁ%%rag%ﬁ otnhgﬁn%%jé(\)}gloefnta gggggigg&g%eaﬁlg acid. 7.
A process foryhhen MA03 3kh08s Ofréhn COEPRUNE, 65 WAl edmbBuddY: Hne of clains
1 to 6 which conprises spray-

5 dispersible or redispersible in water in a proportion of at

leagt 80% and predominantly in the form of a colloidal
dispersion.
2. A compound according to claim 1, which is
dispersible or redispersible in water such that at least 60%
10 by weight is in the form of a colloidal dispersion.
3. A compound according to claim 2 which is
dispersible or redispersible in water such that at least 75%
by weight is in the form of a colloidal dispersion.
4, A compound according to any one of claims 1 to
15 3 which has a particle size of not more than 10 um.

5. A compound according to any one of c¢laime 1 to -

socmn. AT

20 RE denotes yttrium or holmium,

4 which has the formula:

in which:

A denotes the anion of the monovalent acid defined
in c¢laim 1; and .
x ir smaller than 2.5 and greater than 1.
6. A compound according to any one of claims 1 to
25 5 wherein the monovalent acid is acetic acid.
7. A procegs for the preparation of a compound as

defined in any one of claimg 1 to 6 which comprisere gpray-



- 14+- drying a colloidal dispersion based on an yttriumor hol m um
hydr oxi de and on an anion of a nonoval ent acid which has a pKa of from2.5

to 5.0. 8. A process according to claim7 wherein the 5 coll oi dal
di spersion is prepared by reacting an yttriumor holmum oxide wth the
acid and heating the reaction m xture obtajned. 9. A col | oi dal di spersion

obt ai ned by suspendi ng or resuspendi ng é.%%ﬁbound as defined in any one of
claims 1 10 t Q. ..o d i Sj ccordi | ai i ch has
a hydrodynam ‘grﬁier% adic;'%%glzgélri?%f %r%gﬁ'oil’%%e rogim %tggﬁgnoar# rnf%m e of a
di spersi on asnhglefdneed aRaCbal i %ionl@£18 foiodd1Rn¥ aduat iRibPfhaa Goating

on a substrate.
pKa of from 2.5 to 5.0.

B. A process according to claim 7 wherein the
5 colloidal dispersion is prepared by reacting an yttrium or
holmium oxide with the acid and heating the reaction mixture
obtained.
9. A colloidal dispexrsion obtained by suspending
or resuspending a compound as defined in any one of claims 1
10 to 6.
10. A colloidal dispersion according to claim 9
which has a hydrodynamic mean diameter of the colloids from 5
to 200 nm.
11. Use of a dispersion as defined in claim 9 or 10

15 for the production of a coating on a substrate,

A A0



