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1. " PROCESS FOR THE MANUFACTURE OF ANNONM%M _QARI .
DOUBLE OXALATES AND THEI R USES FOR THE MANUFACTURE OF I© COPY
RARE- EARTH OXI DES AND RARE- EARTH OXI DES OBTAI NED. ,

The present invention relates to a process 1 5 for the

manuf acture of ammoniumrare-earth doubl e oxal ates, _and to
their use for obtalnlgﬁp¢%§% EQRt RHE MANUFACTURE OF AMMONIUM RARE-EARTH

It relates nore esp al tQ a r OCESS enabl | doubl e

oxal at es possessi ng g’ BE%/ TES AND THEFR USES: 508 JGF gﬂ“ﬁé&?"&%@ | ze

ovalate, 7 wans-mare oxriER BN MARE AR B BRAAED.

appl i cat i ons hb"phBgehL eLficeh0s A LLSULAL: ¢8 CpLaRbEg 2N

el ectronics but, at the presen ncrea mand

is observed gn thefgﬁrgﬁé ﬁQﬁuEEQ@HEEso?aX%ﬁSnL?m ﬁare—earth dofipkrol I ed

particle size. e conventional nethods

for obtaining oxalates, and tareheaktbSQXEégsobeaﬂpmhFCBaté -38PtK
described in the literature, in particular in the NOUVEAU
TRAI TE DE oxid8s. CH M E M NERALE (New Treatise on Inorganic .
Chem stry), _ Vol unme VI, (1959), p. 1007 by Paul PASCAL,
consists in It relates more especially to a process

enabling double oxalates possessing specified
10 . morphbloéy.ahd particle size to be obtained by
conversion of a rare-earth neutral oxalate.

Rare-earth oxides find numérous applications
in the field,'in particular, of ceramics and
electrdnics but, at the present time, an incréasing

15 demand is observed in the market for products having
controlled particle size.

One of the, conventional methods for obtaining
rare-earth 6xides; and which is émply described in the
liteiature, in:particular in the NOUVEAU TRAITE DE

20 CHIMIE MINERALE (New Treatise on Inorganic Chemistry),
Volume VII, (1959), p. 1007 by Paul PASCAL, consists in
calcining at between 500 and 900°C rare-earth oxalates
obtained by precipitation, using oxalic acid, of rare-
earth salts in the form of an agueous solution..

25 However{ such a process of manufacture leads only to
rare-earth oxides possessing a parficle size of between

3 and 6 pm.

It is also knowﬁ, according to JP 53—095911—A.
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calcining at between 500 and 900[err]C rare-earth oxal ates
obt ai ned by precipitation, using oxalic acid, of rare-

earth salts in the formof an aqueous sol ution. _ .25  However,
such a process of nmanufacture |eads only-to 2 rare-earth
oxi des possessing a particle size of between . 3 and 6 °
[err]m It is (Shspigadndbsirasts R« #0405 3)oodw prepare fine rare-

2t oni 0o AR A Pund S Wend A SR H d VLA oxtae

ear oxi des, an _ _ [ L , ! e
oo o oo TR R O S tth e, Wl
precipitating the Hrddi 4B ik t&_gaﬁtéajtrll{%rwioﬁh anOfaélIesondsr%ﬂékﬁbdx g;ﬁp‘ﬁ{ ed by

reaction of the aqueous 0 an yttrium sa asi c
aqueous soli}gg yety as ﬂ% [l & 40N, . [ ) m
resul ting hysdroxi e sﬁcilrjhrn?y vmt?'h 0oX |c&£1|qcfﬁlal% tﬁi%%éﬂf%gﬁ yﬂfén -
separating the pregt pigat | ded prgsit i dn A (ol '&q1't at
a tenperature of 750C. Th@ds)%;’giw' P= pré(;ac;ebs xl.eeaélcoIt-éj': I};lccor‘ﬁ?éng({l{) t ée

SstSfrslr | ption given ddlution of %h SPcOfffl lsdit t4nd he BELIMGdwsLw fine
' solution such as ammonia solution, then in treating the
‘resulting hydroxide slurry with oxalic acid, and
10 finally in separating the precipitate obtained, washing
it and calcining it at a temperature of 750°C. The said
process leads, acéording to the description given in
JP 53-095911-A, to the production of fine yttrium
oxide. The particle diameter is between 0.9 and 4.5 um,
15 - the crystals having the shapé of small plates with
rounded edges. |
Hoﬁeve;, in some applications, rare~earth
oxides such as ytirium oxide possessing iarger particle-
sizes are required. Such sizes cannot be obtained with
20 rare-earth neutral oxalates used as a precursor.
| One of-the objects of the present invention
is, in particular, to remedy these drawbacks by
.proposing a process for the manufacture of ammonium
rarg-éarth double oxalates possessing large particle
25 sizes, for example between 5 and 10 pum.
Ammonium rare-earth double oxalate should be
understood to -mean a compound comprising one or more

rare earths combined with ammonium and oxalate ions



oxide. The particle dianeter is between 0.9 and 4.5 [err]m 15 t he
crystals having the shape of small plates with rounded edges.
However, in sonme applications, rare-earth oxi des such as yttrium
oxi de possessing |larger particle 3 sized are required. Such sizes
cannot be obtai ned, {40 1éar§'xﬁf£é%.é‘-“&éé"t@%‘é@%@&&?&&' &Pt ér
precur sor. e or - the o Jec%s of “The present 1 nveniTon
is, in particular,céfﬁiﬁgggghghese dr awbacks by proposi ng a process
for the manufacture of ammbDni um rare-earth doubl e oxal at es

possessing large particle 2Phe expté85iohOfafaasptendesnEendSoand 10
[err]m Ammoni um r are-earth doubl e oxal ate shoul.d be

under st ood to MeanuRdEPEPELAILEONBARStRE €D6meht8Db8aring atokid eneabéhs
conbi ned with ammoni um and oxal ate i ons '

3 enab$i ng shapweenr5W #rd 2Xi {eéAclasbeeprbdlorgdingtes the

cal ci nati on. The expression rare earths should be
under st ood to neanlahthahidenfambdyyi ag wedli asnyhbeivm bBearingeaheminc57
and 71 (inclusive) belonging to the | ant hanide famly, as well as

yttrium bearing atBwiger 39.
' To this end, the invention proposes a process
for the manufacture of an ammonium rare-earth double
10 o oxélate, characterised in that it consists in:
- mixing, in an aqueous medium, at least one’
‘rare-earth neutral oxalate with a compound capable of
liberating ammonium ions and a compoﬁnd capable of
liberating oxalate ions in solution,
15 - .separating the precipitate obtained,
- .and, where appropriate, d£ying it.
Rare-earth neutral oxalate is understood to
mean a salt in which all the acid functions of oxalic

acid have been neutralised by a rare-earth cation or
20 cations. | |
’ According to a feature of the invention, the
quantity of oxalate ions added ié sufficient to have a
mole ratio of oxalate ions to rare-earth ions which is
advantagéously not less than 2 at completion of
25 precipitation. In effect, the yield of conversion of
the neutral oxalate to a double oxalate will be higher

and equal to 100 % if the C,0,°/RE ratio is high, and in

particular greater than 2.



nurber 39. "~ To this end, the invention proposes a process

for the manufacture of an ammoniumrare-earth double 10 oxal at e,
characterised in that it consists in: ' - mxing, in an
aqueous nedium at |east one rare-earth neutral oxalate with a

conpound capabl e of ' | i berating a ni um_iQns and.,a conpound cgpabl e
of | i berating oxal at EHRUNds §8gg%l of 2&ieratlng agﬁonlum ions
separating the prec¢ipitate.obtained, . - and, wher.e

appropri at e, dryin%hifpau%lon Whlag are SW%%ﬁE%SaFPﬁ ﬁ&&t%§W38§&P§tngg

understood (0 o11 GRAAA G LA GAlurile RRsFHAS LR, Of oxalic

aci d have been neutralised by a rare-earth cation cations:

ACCOf ding t 0 a fea_llli!b%r%ftet RemohMet 1i9hs When broug_htqli%'%i %anac_QXaJi%The
ions added is sufficient to have a nol e rati o of oxalate ions to

rare-earth i 8ns whwahers advant ageously not |less than 2 at
conpletion of 25 precipitation. In effect, the yield of conversion of
the neutral oxalate to a douldse aoxainatldmiitling examglier, ammoniumamdtewias, t o
100 %if the CJerr]O[err]/RE ratio is high, and in particul ar
greater than 2. ammonium chloride, ammonium acetate, ammonium hydroxide

or the like may be mentioned.

Likewise, compounds capable of liberating.
10 oxalate ions which are suitable for the invention are
all water-soluble or -insoluble compounds which
liberate oxalate ions when brought into contact with

water.
As a non-limiting example, oxalic acid,
15 crystallised or in solution, or alkali metal oxalates
or the like may be mentioned. |
In one of the embodiments of the inﬁenﬁion,
ammonium oxalate is uéed as a compound'for the
simultaneous prévision of ammonium and oxalate ions.
20 = However, it is possible to use this ammonium oxalate-
mixed with a compound providing ammonium ions, such as
ammonia, for example, or a compound-proViding'oxalate
ions, such as, for example, oxalic acid.
According to another feature of the
25 invention, the quantities of compounds capable of
liberating oxalate.ions arid/or ammonium ions added to
the medium containing the rare-earth neutral oxalate

are determined so as to have C,0,”/RE and NH,*/RE mole



4« Corrpounds capabl e of 1i berat| ng ammoni um i ons I n
solution which are suitable for the invention are all water-sol uble
or -insol ubl e conpounds which : l'i berate ammoni umions when brought
into contact with 5 wat er . 5 As a non-liniting

exanpl e, amoniumnitrate, ammoni um chl ori de, anmmoni um acet at e,
amoni um hydr oxi deratios ofHrneheléskethamy e andnpxﬂﬁﬁrably not less than
Li kewi se, conpounds capable of l|iberating 10 oxal ate ions which are
suitabl e for the i2wlntadbrecempletion of gpreqipiakivmbl e or -insol uble
conpounds -whi ch - | i berate oxal ate ions_ when_ brought  into contact
with wat er . - Rare- earthﬁ&e%F¥E%l?¥%4%Fﬁﬁ %Rhﬁ%l%reoxallc
acid, 15 - cryst | 1ised or in so| ut| oxal at e

I
o e ke may berdantavestely SSLELED e8F Bng®lap Rt fon DAR N hriiame «
of the |nveq§|on a””EH£H£hQéa'Eéé?%ﬁl&ﬁedd?épﬁg&f&ﬂoﬁggriﬁ% the

Eopiym -
si mul t aneous pr oVi SI (o} anmonium anfl oxal wever IS

possible to use t%édéﬂﬂﬂﬂﬁﬂ”bﬁxé‘éﬁﬁfum oxalatdl X&¢ Wﬁbxé‘uf@”@?uﬂﬂese.
provi di ng anmoni uniions, such as ammoni a, for exanple, or a

COﬁpOUﬂd provi di ng oxalate Although the process of the invention applles

perfectly well to the cerium rare earths, it is more
especially'suited to the yttrium rare earths.

10 "Cerium rare earths" is understood to mean
the lighter rare-earth elements'beginning with
lanthanum and exfend;ng up to neodymium in accordance
with the atomic number, and “yttrium rare earths*
denotes the heavier rare-earth.elements in accordance

15 with the atomic number, beginning with samarium and
finishing with lutegium and including yttrium.

| The concentration of rare-earfh compound is
not critical.
.The rare-earth neutral oxalates are obtained

20 by all known and cqnventional processes such as,'for )
example, by precipitation of the rare-earth oxalate by
adding oxéli& acid to a solution of a soluble rare-
earth salt sﬁch as a rare;eartﬁ nitrate.

The compounds capable of liberating oxalate

25 . or ammonium ions may be added to.the medium containing
the rare-earth neutral oxalate in crystallised form or
in the form of agueous solutions.

These compounds may be added simultaneously



I ops, such as, for exanple, oxalic acid. : According to

anot her feature of the 25 I nvention, the quantities of conpounds
capabl e of , | i berating oxal ate.i ons and/ or amoni umions added to -
the nediumcontaining the rare-earth neutral Bxalate are determ ned

so as to have (err]OJerr]/RE and NH err]/RE nmpj e \ . ratj os of
not | ess than 2,aﬂ%j%ﬁ%ﬁ%ﬁ%&ﬁ%ﬁ&wnr4ﬂﬁéi¥rﬂﬁrSi°W1Y without IfAHATHRE of
pr.eci pi tation.

: . Rare-earth peutral | at &s_whi

advant ageous| y suifttb%l}é"?lo‘? ?%ec?’h‘é%ﬁef‘gfh gt r?’??‘g aéfgﬁaf\g%%%air%m
oxal ateror o m APty PRLRHE] HSuevEl, the rafh IMEMRHICHIR AR o
the i ti N , t | ' it
(Do LTYention GBPLEG, o inROEASE U U pd L0k CELIUE U SHELEPS
cerium rar & eart Ngeal 2 0ES S OPLmbPe B the partidle LiA!Els{ANSIEAGAD

el enents beginning w . anum and ‘extending up to neodymumin
accor dance ‘Wi th the wpEbeeRMDRE  canéenttitions & (€Y, ) hand

NH,* ions in the solutions are not critical and can vary
within wide limits.

The conditions of impleméntation of the

10 process are fairly uncritical for obtaining a double
oxalate. Nevertheless, control of the rate of mixing of
the different sélutions or thé rate of introduction of
the crystallised products into the medium containing
the neutral oxalate, of temperature and of the stirring

15 of the mixture enables the ﬁorphblogy of the
precipitated double oxalate to be modified and
controlled.

Furthermore, the ﬁemperature has an influence
on the conversion yield, since the solubility

20 coefficient of the double oxélate and of the neutral -
oxaléte increases with a rise in.temperature.

According to a preferential feature of the
invention, the process is performed at a temperatu;e of
between 50°C and 90°C, and preférably between 60°C and

25 g0°cC.

. According to anether préie;ential feature of
the invention, the separation of the precipitate is

carried out between Szmin'and_Z h approximately after



denotes the heavier rare-earth el ements in accordance 15 wi.th the

atom ¢ nunber, beginning with samarium and finishing with | utecium
and including yttrium . The ;oncentration of rare-earth
conmpound i s not critical.- The rare-earth neutra

oxal ates are obt ai . Ke d \ ' I p S such
oxal ates are obt sy Adon P Ay ARN AN FANKENIRNFIL RGeS iR, o1
adding oxal i ¢ aci ¢ dciflitd fiih Hay 5O dlliring or otiAibeAl t such

as a rare-earth nitrate. e conpounds capabl e of

liberating oxalate 25 OFh AT B B it TR R AR deh e e g um
cont ai ni ng the rare-earth neutral oxalate in crystallised formor

in the formof aquaskst£08 WhAPNSs generally referred M Sfs GOBXBHAsE My be
added si mul t aneously . 6 or

successi vel y5 rapiajeing &f ovhey wéchi;plita'trélljenci ng the yield of
conversion of the neutral oxalate to a doubl e oxal'ate. However, the
rate of introduction can The preeipitadtd lalsncimed idiesgpatdtad Sfae of
the double 5 oxal ate, for exanple on the particle size distribution.
the supernatant liguid by any solid/liquid separation
process such as, for example, filtrafion,
‘centrifugation, decantation or the like. It may also be
10 subjected to one or more washes in ordér, for example,
to remove soluble salts.
 The ammonium rére-éarth double oxalate can
undergo a dryihg iﬂ'order to evaporate unbound. water,
for example by a thermal t;eatment at between 509C-and
15 100°C or a drying under reduced pressure.
The process of the invention enables an
| ammonium rare-earth double oxalate possessing a mean
~particle size of bétween 5 and 10 um approximately, and
édvantageously.between 7 and 10 pm, to bé produced.
20 These particles are cubic in shape.

Mofeover, the size of the particles of r;re-
earth double oxalate obtained is dependent on the size
of the particles of neutral oxalate used, the size of
the double oxalate being greater than that of the

25 starting neutral oxalate.
One of the uses of these ammonium fare-earth

double oxalates is the production of rare-earth oxide

obtained by thermal decomposition of these oxalates.



Nbrebver, the concentrations of (CJerr](Jerr])[err] and NH[ err] ions
In the solutions are not critical and can vary wthin wide limts.
The conditions of inplenentation of the 10 process are fairly .
uncritical for obtaining a double oxal®te. Nevertheless, control of
the rate of mxing of the different solutions_or the rate. of

i ntroduction of t he E?V%FQFP&§§&g§rGﬂﬁbp?rFﬁF&etﬁézﬁe&|J € rare-
cont ai ni ng t he.neut.ral oxal ate,. of tenperature an ft tirring
15" Mo e mi xt GRE TN Ees PETRIRH, R RGP rERE Lt oS HARRTEL (.

doubl e oxal ate to Qﬁaﬁ%%%f&gdﬁ%%%talHX-siﬂffyf“yJ'%%at of the said double
Furthernore, the tenperature las an i fluence on the conversion

yield, since the sghiatid Yised0as a GR&hirERNt Hfweves ,dedpletdnd ¥t taid
of the neutral oxal ate increases with a rise in tefnperature.

Accordi ng tosa pretondifdidhng @F Whtrafall Rreatment dfARY IdDUbIN SRNIREARSS
Is perforned at a tenperature of between 50[err]C and 90[err] C, and
pref erably betweenthe] gardtGcdred siZ2e . of tHH exildé may be slightly
According to another preferential feature of the invention, the :
separation of the ghidfierendt €£xigm that of tdwy xedahe. between 5 nin and 2 h
approxi mately after

Thus, the oxides obtained by calcination of

the double oxalates of the present invention have mean
10 particle sizes of betwken 5 and 10 gm approximately,
and preferably between 7 and 10 uym, with a g of between

m
0.35 and 0.6.

The factor ¢ represents the particle or grain
m

15

size dispersion and is calculated by the following
formula: |
s $es ~ P16
20 ' m - R Y
in which:
| ¢, : represents the particle diameter
for which 84% of the particles have a-diameter of less
than ¢,,. | ' |
25 o ¢.s : represents the particle diameter

for which 16% of the particles have a diameter of less
than ®,.
50t represents the mean particle diameter.

The thermal treatment or calcination is



7. conpletion of precipitation. During this period, the

reacti on nedi um may be kept stirring.or otherw se. Thi s
step permts a rearrangenent of the crystals and is generally
referred to as a step of 5 agei ng of the9precipitate.

The precipitate obtained is separated from the supernatant |iquid by
any solid/liquid sepaeralby carriedpputest sutemperaterecqfinbetween 600°C
filtration, centrifugation, decantation or the like |t g aLso be
10 subj ect ed t@@nt20P *For andaaf¥antageruety ’PﬁFwﬁﬁﬁnﬁP% C an

renove sol ubl e salia _ The ammonium rare-earth double
oxal ate can ﬂﬂd%rgo a drying I n order to evaporate unbound water,

f le b th |t and.: .
186[@???@ gr g grylﬁgnﬁnde:e?égﬁ %P§€1$ﬁegl§8[férhgkéﬁﬂlnéé g process

of the invengion egghl,88t@Bnal manneﬂ"ﬁ?nbﬂgbkﬁﬁﬁ Eaftéoﬂgﬁéhé Qéﬁbﬁie As
possessing a mean particle size of betweén 5 [err|m

approxi mately, anda guide, @He¥ashageadthiynbeinecsar aaﬁlylﬁetﬁééimnoto be
produced. 20 These .particles are cubic in shape.
Moreover, the sizembhuthe padt 6chenref appreximately.
The invention will be lllustrated by some
examples given below, exclusxvely as a guide.
10  Example 1.
| A suspension containing an yttrium neutral
oxalate dried beforehand at 30°C is brought to 85°C.
A 0.255M solution of ammonium oxalate is
~added in order to have the following ratios of species:
15 | GO0 /Y =2 |
NH*/Y =
The reaction medium is kept stirring fdr one
" hour.
The precipitate is recovered by filtration
20 and washing with water, and is then dried at 100°C.
' Its ammonium yttrium double oxalate structure
is confirmed by X-ray analysis.
| This salt is then calcined at 900°C for one
hour.
25 The particle size characteristics of-the
oxide 6btained'are determined by analysis with a CILAS®

granulometer.

The yttrium oxide possesses a mean diameter



earth doubl e oxal ate obtained is dependent on the size of the-

particles of neutral oxal ate used, the size of t he doubl e oxal ate
bei ng greater than that of the 25 starting neutral oxal ate.
One of -the uses of these ammoniumrare-earth 10 doubl e oxal ates is the
production of rare-earth oxide obtai ned by thermal deconposition of
t hese oxal at es. $so equal to 5.9 pm and a g equal to 0.44.8
The norphol ogy and particle size of the raré® eart h oxi des obtai ned
by deconposition of a double oxal ate is generally simlar to that of
t he sai d double oxal ate used as a precursor. However, depending on
the 5 condi t i B¥8mBle  Bernal treatnent of the double oxalate,
the particle.size of the oxide may be slightl different fromthat
of the oxal ate. gxampx?hgs}st%ﬁpﬁégﬁﬁgdobP&%n@&ESygéﬁlcination
of the doug5?18§§k§tgg gf tF% R ggigg,invention have nean 10
particle sizes of between an& 26 _eran1appfoxinately, .~ and
preferably between 7 and 10 [err]m w ghpas{ecry g between 0.35
and 0. 6. _ =

| ' NH/Y = 4

The oxide obtained possesses a ¢;, equal to

8 ym and a g equal to 0.6.
m

‘10
- The yﬁtrium oxi&e obtained by calcination of
this double oxalate is illustrated in Figure 1
(magnificatiﬁn 1200 times).
For comparison, Fiqgure 2 illustrates the
15 oxide obtained by calcination of the starting neutfal
- oxalate (magnification 1200 times).
Example 3
Oxalic'aci& is added to a suspension of
yttrium neutral oxa%ate in order to have a C,0,°/Y ratio
20 equal fo 2.35.
This suspension is heated to 85°C.
A 3.1N solution of ammonia is added so as to
obtain an NH*/Y ratio equal to 1.13.
The mixture is kept stirring for 30 minutes
25 and the érecipitate'is then filtered off and washed

with water.

After drying and ‘calcination according to the

process described in Examples 1 and 2, the oxide



The factor [err] represents t he particle or grain ‘15 ' si ze

di spersi.on and is cal cul at ed by the foll ow ng forml a:

[err] i n which: [err] represents the
particle dianeter for which 84% oiflthe particles have a di aneter of
| ess than [err] 25 [err] : represents the
particle di anepptained is bpalyisiedhwit¥ af CIDAShagrambkometa®. alldi aneter of
| ess than [err] - [err] represents the nmean
particle di anepessesses a ¢s equal toTie unhemndala tg@eauaént 0 & -ci nati on
IS 9 generally carried
out at a tenperature of between 600[err]C and 1200[err]C, and

advant ageously between 800[err] C and 1000[err] C
The calcination tinme is determned in a :



5, conventional manner by checking for constant wei ght. As _a
guide, the calcination tine can vary between 30 —mmutes and 6 hours
approxi mately. The invention will be | ‘“““M\Hme
exanpl es gi'ven bel ow, exclusively as a guidel2 10 “““

A suspension containing an ytt{rium neutr al oxala @ deied Bef Srehand
at 30[err]Cis brought to 85[err]C CLAIMS A 0. 255M sol uti on of
ammoni um oxal ate is dded, i n. orde have t follo ati os of
species: 15 : £ de‘pceﬁje#orﬁ qr[ er r Wptea%tdée 4%

NHerr] /Y =2 ammon:.um rare-eagtt}?%&ﬁ?fé O&%Qméﬁa%eﬁ éf{) {19 for

one _ hour . e precipitate’ is recovere

filtration 20 yﬁsggﬁgh ithiyater, and is then dried at 100[err]C
Its annnnlun1yttr|un1do | e oxal ate structure is confirmed by X-ray
anal ysi s. 5 - milkifg; sa_{,t, éu% ddedos | hd i 2ta 90 £4¢ 14nd OF
one - hour. 25 he particle size characteristics of

t he oxi de ©dneteLPLRI Reiet £1 %f@ﬂa@é’ ek V&1 Sompdiind cdpA &réd
granul onet er. The yttrlun1OX|de possesses a nean

di anet er liberating ammonium ions and a compound capable of

liberating oxalate ions in sdlution,
- ‘'separating the precipitate obtained,
10 - and, where appropriate, drying it.

2. Process according to claim 1{
charaéterised in that the mole ratio of okalate ions to
rare-earth iéns is not less than 2.

3. Process according to claim 1 or 2,

15 characterised in that the compound éapable of
liberating ammonium ions is selgcted from ammonium

" nitrate, ammonium chloride, ammonium acetate and

ammonium hydroxide. .
4, Process according to one of the
20 preceding claims, characterised in that the compound :

capable of liberating oxalate ions is selected fiom
oxalic acid, crystallised or in solution, and alkali
metal oxalates.
5. Process according to one of claims 1 and
25 2, characteriéed in that ammonium oxalate is used as a
compound capablg of simultaneouély liberating ammonium
and oxalate ions. ' | - .

6. Process according to one of the



S L ?eszatczzuamm\ﬂm\\ﬂl\

fol |l ow ng ratlos of species: err]/Y =
2.63 . : NH err]/Y 134 The oxi de
obt ai ned possesses a [err] equa 8 [err]mand a [err% ual to
0.6. 10 preceding "%ﬁé’%ﬁ't [Gharasherd ssst amédlqiyf&ﬂ G-t/ BEn apd

t hi s doubl I | | t ed F on 1200
ey 01 25k W ACA D E B o ot ETRERGLSTRELAL
oxi de obtai ne o] stargin

(rragni fication 1%@8:6% fﬂoq:a 1e§§ Q:fhan arxr;pc* I%fneer"gbl%r not less Qc)il%& %e.l

acid is added to a suspen5|qn OfProcess é@ééf&ﬁﬂd“ﬂgrﬁﬂe‘Bﬁﬂéﬂéf'n or der

tohmmeaqew]mew]-JYra
5 precedlng clalms, characterised in that the rare-earth

neutral oxalate is an yttrlum, europium, lanthanum,
heodymium, dysprosium, cerium, gadolinium or ferbium
oxalate, or a mixture of these.
8. Process according to one of the
10 preceding claims, éhéracterised in that the
precipitation is carried out at a température of
between 50°C and 90°C, and preferably between 60°C and
g0°c. |
9. Process according to one of the
15 preceding claims, characterised in that the séparation
.of the precipitate is carried out between 5 min and 2 h
after completion of precipitation. |
10. Process for the manufacture of a rare-
earth oxide, characterised in that it consists in
20 calcining the ammonium rare-earth double oxal&fe
obtained according to one of the preceding cléims,
after drying where appropriate. |
- 11. Process according to claim 10,
characterised in th&t the calcination temperature is
25 between 600 and 1200°C, 'and preferably between 800°C
and 1000°cC.
12. Rare-earth oxide'obtaiﬁed according to

one of claims 10 and 11, characterised in that it



20. equal to 2. 35. Thi s suspension IS heated to

85[err]C ' A 3. 1N solution of anmonia is
obtain an NHerr]/Y ratio equal to 1.13. ﬁ Hmmn um]H",

kept stirring for 30 mnutes 25 and the precipitate is thenh fulmere
of f and washed : wth water. ' After drying and

cal ci nati on accpogsegsés ahparticle sjizecefsbdeweenb®dand Happ|eand and 2,
t he oxi de - obtained is analysed with a ClLAS granul ometer. It
possesses a [ erptrefquablyob@tiveen] i and 30 pm; | wibhaa dbspension index

CLAI M5 1. Process for the manufacture of an

anmoni um r ar e- e@r ©h Hétﬂ?énoﬂaﬁét andcfafacterised in that it

consists in: 5m - ) m Xi ng, in an aqueous medi um at | east one



rate-earth neutral oxalate with a compound capabl e of - liberating

anmoni um i ons and a conpound capabl e of | i berating oxalate ions in
sol uti on, - separating the precipitate obtained, 10

- and, where appropriate, drying it. 15 2. Process
according to claima1, : characterised in that the nole ratio of

oxal ate ions to rare-earth ions is not less than 2.

3. Process according to claiml1l or 2, 15 characterised in that the
conpound capabl e of | i berating amoniumions is selected from
anmoni um nitrate, ammoni um chl ori de, ammoni um acetate and

anmoni um hydr oxi de. 4, Process according to one of the
20 precedi ng clains, characterised in that the conpound - capabl e
of liberating oxalate ions is sel ected ABYARACT ~oxalic acid,
crystallised or in solution, and al kal i nmet al oxal at es.

5. Process according to one of clains 1 and 25 2, characterised in

t hat anmoni um oxal gte is used as ound ca abl e_of

si mul t aneousl y | i bBREFERY E%FFEMUFACTU% x%‘l“&?’g V¥ RARE~EARTH
6.  Process accifidid gk AHrdy ANl THEIR USES FOR THE MANUFACTURE OF

RARE-EARTH OXIDES AND RARE-EARTH OXIDES OBTAINED.

The present invention relates to a process
for the manufacturé of'an ammonium rare-earth double
oxélate.

It relatés more espécihlly to a process for
the ménufacture of an ammonium rare~earth oxalate by
conversion of a neutral oxalatg in the presence of
o#alate'and ammonium ions.

The product obtained may be converted to a

rare-earth oxide, for example by calcination.



13 preceding clains, characterised in that the C[err]O[err]/RE and
NH err] /RE nole ratios at conpletion of the precipitation are not
| ess than 2, and pref-erably not |ess than 2.5. : : 7. .
Process according to one of the 5 precedi ng clains, characterised in
that the rare-earth neutral oxal atgqis an yttrium europi um

| ant hanum neodym um dysprosium cerium gadoliniumor terbium

oxal ate, or a mxture of these. 8. Process—according to
one of the 10 preceding clains, characterised in that: ?_e
precipitation is carried out at a tenperature of he et 53¢ B
and 90[err]C, and preferably between 60[%_5]’q and Q(ﬁmﬁﬂmwl
o

i

9. Process according to one of the 15 precedi ng cl ai
characterised in that the separation of the precipitate Is
out between 5 min and 2 h after conpletion of precipitation.
10. Process for the manufacture of a rare- earth oxide

Bi um

L L .

characterised in that- it RSy, e

. . AN ¢
rare-earth doubl e oxal ate . .? Vr Ay —I\«a\\ :
; Y » o :

N
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obt aj ned acc
wher e appr op
characterise
and 1200[ err ]
12. Rare-eart
char act eri seq

l {n‘that the cajc

C| a8 MHYetdbab) vy
h|oxi de obt ai ned
| rrthareTt

particle sizg

» of between 5 _an

e preceding clains, after drying

11. Process according to claim 10,
nation tenperature is 25 bet ween 600
bet ween 800[err] C and 1000[err]C.
pccording to one of clains 10 and 11,

14 possesses a

10 [err]n1 and preferably between 7 and 10

[err]m wth

a dispersion index [ergify.of between 0.35 and 0. 6.
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