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(57) A high pH of the sol in combination with a high purity (a low conductivity) can be used in industrial
fields like cosmetics where Sols of the prior art cannot be used because they are too acidic.

In the applications mentioned above, however, in particular in the cosmetics
industry, it is important to be able to produce a colloidal dispersion with a less acidic pH
and/or a higher purity.

The object of the invention is thus to provide a colloidal dispersion with a high pH
with, if necessary, a high purity.

In a first embodiment, the present invention consists in a colloidal dispersion of an
oxide or hydroxide of cerium IV, wherein it has a pH of more than 5 and a conductivity
of at most 2 mS/cpa.

In a second embodiment, a colloidal dispersion of a cerium compound in
accordance with the invention is characterised in that it has a pH of at least 6.

Claim
8. A process of preparing a dispersion according to any one of the preceding clain.s,
wherein a first colloidal dispetsion is used as a starting material with a pH which is
lower than the pH of the dispersion to be prepared and the pH of the first dispersion is
raised while reducing the ionic strength by treating the first dispersion with a cationic
resin and with an anionic resin.
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A HIGH pH COLLOIDAL DISPERSION OF A CERIUM COMPOUND AND A
PROCESS FOR ITS PREPARATION

The present invention concems a high pH colloidal dispersion of a cerium
compound and a process for its preparation.

Dispersions of cerium compounds have a number of applications, specifically
heterogeneous catalysis, in particular the treatment of exhaust gases from internal
combustion engines (automobile post-combustion catalysis). These dispersions can also
be used as anticorrosion coatings or in cosmetics.

A number of processes for the preparation of these dispersions have been
described. However, known processes can only produce a dispersion with a very acidic
pH, i.e., generally less than 5, and with a high concentratiori of impurities, i.e., ion
concentration.

In the applications mentionied above, however, in particular in the cosmetics
industry, it is important to be able to produce a colloidal dispersion with a less acidic pH
and/or a higher purity.

The object of the invention is thus to provide a colloidal dispersion with a high pH
with, if necessary, a high purity.

In a first embodiment, the present invention consists in a colloidal dispersion of an
oxide or hydroxide of cerium IV, wherein it has a pH of more than 5 and a conductivity
of at most 2 mS/cm.

In a second embodiment, a colloidal dispersion of a cerium compound in
accordance with the invention is characterised in that it has a pH of at least 6.

In a third embodiment, a colloidat dispersion of a cerium compound of the
invention is characterised in that the colloids have a carbon content such that the
carbon/cerium mole ratio is at least 0.01 and in that the pH is greater than 5.

The invention also concerns a process of preparing a dispersion according to the
third embodiment, wherein a first colloidal dispersion is used as a starting material with
a pH which is lower than the pH of the dispersion to be prepared and the pH of the first

dispersion is raised while reducing the ionic strength by treating the first dispersion with
a cationic resin and with an anionic resin.

Finally, the invention concerns a process for the preparation of a dispersion in

accordance with a third — =
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embodiment which is characterised in that it is formed from a
first colloidal dispersion used as a starting material with a
pH which is lower than the pH of the of the dispersion to be
prepared, and an organic acid is added to this dispersion and
the pH of the first dispersion is then raised while reducing
its ionic strength. )

Oother features, details an& advantages of the invention
will become apparent from the following description and non
limiting examples which illustrate the invention.

In the remainder of the description, the expression
"colloidal dispers_on of a cerium compound" means any system
constituted by fine solid particles with colloidal dimensions
which is Ppased on cerium oxide and/or hydrated oxide
(hydroxide) in suspension in an aqueous liquid phase, the
species also optionally containing trace amounts of bound or
adsorbed ions such as nitrates, acetates, citrates or ammonium
ions. It should be noted that ifi these dispersions, the
cerium can be either completely in the form of colloids, or
both as ions and as colloids.

It should alsc be noted that the average diameter of the
colloids means the average hydrodynamic diameter thereof, as
determined by quasi-elastic scattering of 1light using the
method described by Michael L MéConnell in Analytical
Chemistry 53, no 8, 1007a, (1981).

Further, the term "purity" here reférs to the impurities
present as ionic species in the dispersion. This purity can
be expressed in terms of the conductivity of the dispersion.

Finally, the cerium compound is generally a cerium IV
compound.

In the first embodiment of the invention, the colloidal
dispersion has both a high pH of at least 4 and high purity,
shown by a conductivity of at most § mS/cm, preferably at most
2 mS/cm.

The colloidal dispersion of the second embodiment is
essentially characterised by a pH of more than 5.

The colloidal dispersion of the third embodiment of the
invention is characterised in that the c¢o6lloids contain a
specific proportion of carbon. This proportion is expressed
as the carbon/cerium or Ce0, mole ratio. It is at least 0.01.
This proportion is generally at most 0.5; in particular, it is
between 0.1 and 0.15. The carbon here generally corresponds
ta carbon located on the colloid surface.

The c¢olloidal dispersions of the second and third
embodiments of the invention preferably have a purity which is



expressed as a conductivity of at most 5 mS/cm, in particular
at most 2 mS/cm.

In each of the three embodiments described above, the pH
is preferably at least 6.

5 Each of these three embodiments has two variations which
differ essentially by the colloidal size.

In a first variation, the average diameter of the
colloids in the dispersion is between 4 and 20 nm, in
particular between 4 and 12 nn. :

10 In the first wvariation, the concentration of the

colloidal dispersion is normally between 10 g/1 and 250 g/1,
more particularly between 15 g/1 and 210 g/l. This

concentration is expressed in terms of CeO,.
The conductivity varies as a function of the pH of the
e, 15 colloidal dispersion. In general, the highér the pH, the

vesst lower the conductivity. For the first variation, this
“ene conductivity is more particularly at most 2 mS/cm. It can be
etee between 0.1 and 1.6 mS/cm:

_;‘ The pH of the colloidal dispersiom is nermally between 4,

:....: 20 or 5 if necessary, and 7, in particular between 4, or § if

A necessary, and 5.5.

In the second variation, the average colleidal diameter
is between 4% and 100 nm, in particular between 40 and 60 nmn.
L The concentration of the colloidal dispersion is normally
. 25 between 10 g/l and 1000 g/l, in particular between 10 g/l and
e, 600 g/l1, moreée particularly between 15 g/1 and 300 g/1.

. The conductivity wvaries as described above. In the

second variation, the conductivity is at most 2 mS/cm,
: preferably at most 1 mS/cm. More particularly, it is less
.o : 30 than 0.3 m§/cm: "It ¢can be less than 0.5 n$/cm.
: The pH is normally between 4, or 5 if necessary, and 7,
more particularly between 4, or $§ if necessary, and 6.5.
The colloidal dispersicn of the invention preferably has
a monodispersed size distribution.

35 Finally, in the case of dispersiorns obtained by processes
using ceriunm nitrate as the starting product, the NO3/Ce molar
ratio is less than 0.7, in particular between 0.01 and 0.7,
and more particularly bgtween 0.15 and 0.3.

The processes for the preparation of the colloidal

40 dispersions of the invention will now be described.

These processes all start with a first colloidal
dispersion with & pH which is lower than that of the
dispersion to be prepared.

The starting colloidal dispersion c¢an be produced using
any known means. Particular reference is made to the
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processes described in European patent applications EP-A-0 206
906, EP-A-0 208 581 and EP-A-0 316 205. In particular,
colloidal dispersions can be used which have been produced by
thermohydrolysis of an aqueous salt of cerium IV such as a
nitrate, in particular in acidic medium. Sueh a process is
described in Eurcpean patent application EP-A-0-239 477 or EP-
A-0 208 580. The monodispersed colloidal dispersions of the
invention are obtained from starting dispersions which are
themselves monodispersed.

When starting from a suspension with a high concentration
of CeO, which thus has a high concentration of impurities and
a tendency to settle out, it may be helpful to purify it, for
example by washing and decanting the suspension or the
starting suspension. The starting suspension is decanted
after adding deionised water and removing the supernatant
liguid. More water 'is added to the remaining portion which is
taken up again into suspension. This operation can be carried
out a number of times one after the other until the required
conductivity is obtained.

The process for the preparation of the colloidal
dispersions of the first two embodiments essentially conslsts
of raising the pH of the starting dispersion while reducing
the ionic strength.

Several processes can be used.

Firstly, dialysis can be used.

In the case of dialysis treatment, a dialysis membrane is
used which 1is resistant to the pH of the dispersion or
suspensién and which has a cutoff diameter such that it is
impermeable to colloids. It can, for example, be a cellulose
nembrane with a thin wall and a cutoff diameter corresponding
to a molecular weight of between 12000 to 14000 daltons.

Ultrafiltration can also be used. In this case,
ultrafiltration is alternated with dilution of the
ultrafiltered suspension using deionised water.

Electrodialysis and dilution can also be used. 1In this
case, the c¢olloidal dispersion is circulated and diluted &n
the central compartment of an electrolysis cell provided with
anode and cathode compartments separated by the membranes of
the central compartment.

In a preferred process, anicnic and caticnic ion exchange
resins are used.

Preferably, highly acidic c¢ationic resins and highly
basic anionic resins are used.

Cationi¢c and anioni¢ exchange resins are well Xknown.
Examples are cationic resins containing a polystyrene
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backbone. in particular, those with sulphonate or Ht
functional groups can be used. Examples of suitable cationic
resins are Amberlite IR 120! or Amberlite IRN 77%.

Examples are anionic resins c¢eontaining a styrene-
divinylbenzene copolymeric backbone. In particular, resins
with quaternary ammonium or OH™ functional groups can be used.
Examples of suitable anionic resins are Amberlite ZIRN 78% or
Duolite A 101F.

It is necessary to use two types of resin. They can be
used simultaneously. They can also be used in alternating
fashion if the anionic resin, which is alone the cause of the
rise in pH, does not produce a very high increment in pH.

The resin treatment can be carried out in any suitable
fashion. The resins can be brought into direct contact with
the colloidal dispersion. A preferred method consists of
placing the resins in bags formed from dialysis membranes of
the type described ab&ve and introducing these bags into the
dispersion to be treated.

The ratio of the mas$s of cationic resin to the mass of
anionic resin can be between 0.1 and 1. The gquantity of
anionic resin is defined by the pH to be obtained. The
kineztics regarding the resin treatment can be defined by the
time required to obtain a unit increment in pH. Thus the
resins can be added so as to obtain a unit increment in pH in
5 to 7000 minutes.

The process for the preparation of the co6lloidal
dispersion of the third embcdiment of the invention includes
an additional feature.

This feature consists of adding an organic acid to the
first starting dispersion.

This organic acid is preferably selected from the group
formed by acids which are solubie in water and have a pK, of
between 2.5 and 5.0. It is an aliphatic acid in particular,
more particularly a saturated aliphatic acid. Examples are
formic, acetic, propionic, butyric, valeric, citric and
malonic acids.

The quantity of ac¢id added is notmally between 0.1 and 20
mole $ of acid with respect to CeO,.

The next part of the process is identical to that
described for the preparation of the colloidal dispersions of
the first two embodiments, i.e., simultanecusly with or
posterior to the acid addition, the ionic strength of the
dispersion is reduced.

A supplementary subsequent step can be added to produce
more concentrated colloidal dispersions.
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Concentration can be effected by evaporation, osmotic
compression or ultrafiltration.

The principle of osmotic compression is the equilibration
of the chemical potential of water across a membtane.

This is effected by placing the collcidal dispersion in a
dialysis baw, for example of cellulose material, the bag being
placed in an agueous solution with a chemical potential of
water which is different te that of the agueous phase of the
dispersion. This can be effected, for example, 'using an
agueous solution of pelyethylene glycocl (PEG) and NaNO;. The
concentration of PEG fixes the osmotic preszsure and thus the
final concentration of the colloidal dispersion of the cerium
compound .

Ultrafiltration can be carried out at this stage in the
manner described above.

All the steps of the processes described above are
preferably carried out at room temperature.

The colloidal dispersiens of the invention as describes
above or obtained using processes which are to be described
can be employed in a number of applications. Examples are
automobile post-combustion catalysis, lubricaition and
ceramics. They can in particular be used in cosmetic
compositions, in particular in the preparation of UV screening
¢éreanms. They can also be used on a substrate as an
anticorrosion agent.

The colloidal dispersions of the invention are
particularly suitable for the treatment of metallic
substrates, in particular steel substrates containing chrome
and/or aluminium or alloy substrates containing chrome and/or
aluminium.

Exanples are martensitic, ferric and austenitic stainless
steels; the latter type can be stabilised with titanium or
niobiun. Further examples are refractory steels or alloys
such as Fe~Cr-Al, Ni-Cr-Al-Y, Co-~Cr-Al-Y or Fe-Al or Ni-Al
alloys.

The substrate needs no particular pretreatment prior to
the treatmwent apart from coanventional degreasing and cleaning.
The substrates may or may not be pre-oxidised.

The dispersion can be directly deposited on the substrate
from the suspension of the invention using conventional
coating techniques such as dipping or spraving.

Following deposition, the substraté has a layer adhering
to the surface, and it cah be handled.

The substirate must then be heat treated, to remove water
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Heat treatment is usually carried out at a temperature of
at most 600°C. This temperature may be lower, for example at
most 400°C, depending on the nature of the substrates.

Examples will now be given. In the examples, the
conductivity was wmeasured using a CBDM 83 (Radiometer
Copenhaugen) conductimeter with a CDC 304 measuﬁinq cell.

EXAMPLE 1

200 cc of an agueous colloidal dispersion, obtained by
adding water to a dispersable cerium 4+ compound synthesized
as described in patent EP-A-0 208 580, was placed in a Pyrex?
flask.

The colloid diameter was 5 nm and the cerium 4+
concentration, expressed as CeO,, Was 172 g/l. The
conductivity was 57 mS/cm and the pH was 1l.l. A sealed
dialysis bag of cellulose material (cutoff diameter of MW
13000 to 15000) containing 18 g of RH cationic resin
(Amberlite IRN 77) and a dialysis bag containing 20 g of ROH
anionic resin (Amberlite IRN 78) were simultaneocusly immersed
in the colloidal sol. The colloidal sol was then kept at room
temperature in the presence of the resins in the stoppered
Pyrex flask.

The replenishing conditions for the resins and the
evolution of pH and conductivity of thé colleoidal sol are
shown in the following table:

TABLE 1
pH before | Conductivity | Mass of RH| Mass of ROH
Time introduction before resin resin ‘
of resins introduction | introduced| introduced
of resins
0 1.1 57 mS/cm 18 g 20 g
3 days 1.32 34.6 mS/cem 17 g 18 g
6 days | 1.68 16.9 mS/cm 18 g 17.5 g
8 days 2.69 2,14 mS/cm 17 g 17 g
10 days 3.3 1.82 mS/cm 17 g 17 g
13 days 3.93 1.62 mS/cm 19 g 18 g
15 days 3.97 1.58 mS/cm 17.5 g 17.5 g
17 days 4.04 1.57 mS/cm 17.5 g 18 g
20 days 16.5 g 16.5 g
22 days 4.54 17.5 g 18.2 g
24 days 5.4 | 1.54 mS/cn 0 Q

The concentration of ceo,, deternined by oven drying an
aliquot of colloidal sol and calcining at 1000°C, was 138 g/l.
The colloidal sol obtained was stable as regards settling and
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gel formation for at least 6 months. The c¢olloids had an
average diameter of 5 nm.

EXAMPLE 2

400 cc of deionised water was added to 500 grams of a
dispersable cerium 4+ compound obtained by thermohydrolysis of
a ceric nitrate solution (Ce0, = 60 g/1 and r = OH/cedt = 2)
as described in patent EP-A-0 208 580.

A first purification phase was effected on the dispersion
by decanting and removing the supernatant liquid. - After
homogenisation of the dispersion previously obtained by
stirring, the pxecipitate was allowed to settle out overnight
and the supernatant liguid was removed. A further 300 cc of
deionised water was added and the dispersior was homogenised
by stirring. This was again allowed to settle out ©vernight
and the supernatant liquid was removed. 150 cc df deionised
water was added and after homogenisation, the major portien of
the cerium 4+ coffipound was in the colloidal fornm. After
elimination of the small non dispersed portion, a colloidal
sol was recovered which had a CeOy concentration of about 510
g/1 of CeD; was recovered.

1 litre of this colloidal sol was added to 172 g/l of
Ce0, in a Pyrex flask. The colloidal diameter was 5 nm. The
pH was 1.56 and the conductivity was 21.1 nS/cm.

Four sealed cellulose material dialysis bags (cutoff
diameter MW 13000 to 15000) each containing about 1% g of RH
cationic resin (Amberlite IRN 77) and four identical dialysis
bags each containing about 15 g of ROH anionic resin
(Amberlite IRN 78) were simultaneously immersed in the
colloidal sol. The colloidal sol was then kept at room
temperature in the presence of the %tesins in the stoppered
Pyrex flask.

The replenishing conditions and the evolution of the pH
and conductivity of the c¢olloidal s¢1 a&are shown in the
following table:
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TABLE 2
pH before Conductivity| Mass of RH| Mass of ROH
Time introduction before resin resin
of resins introduction| introduced| introduced
of resins
¢] 1.56 21.1 mS/cm 4 x 15 g 4 x15 g
2 days 1.76 9.7 mS/cm 4 x 15 g 4 x 15 g
8 days 2.8 2.3 mS/cn 4 x15 g 4 x15 g
10 days 3.7 1.7 mS/cm 4 x15 g 4 x15 g
13 days 3.86 1.64 mS/cm 4 x 15 g 4 X.15 g
15 days 3.9 4 x15 g 4 %15 g
17 days 4.11 1.62 mS/cn 4 Xx15 g 4 x15 g
| 20 days 4.22 1.5 mS/cm 4 x15 g 4 x 15 g
22 davys 4.61 1.38 nS/cn ] 0

The colloidal sol was concentrated by osmotic compressibn
as follows.

The colloidal s0l was poured into the cellulose membrane
described above and closed at its lower end.

The assembly was equilibrated in a solution of 0.005 M
NaNO; at a pH of 4.61, for 7 days.

The cellulose membrane/colloidal sol assembly was then
immersed in an aqueous solution with the following
composition:

- 5% by weight of polyethylene glycol PEG with a molecular

weight of 35000,

- 5.10°3 NaNo;, and
- pH = 4.61 (HNO,).

The colloidal sol was recovered after 3 days.

The concentration of the colloidzl sel was 178 g/1000 g
of dispersion, equivalent to 210 g/1 of CeOj.

The average colloidal size was 5 ri

EXAMPLE 3

Three sealed cellulose dialysis bags (cutoff dJdiameter
13000 to 15000) each containing about 20 g of RH cationic
resin (Amberlite IRN 77) and three identical dialysis bags
each containing about 20 g of ROH anionic resin (Amberlite IRN
78) were simultaneously immersed in 500 cc of a colloidal sol
with a colloidal diameter of S0 nn, which had been
concentrated tg 705 g/l of CeO, using the technique described
in Example 2, with a pH of 1.04 and a conductivity of 43.9
mS/cm. The ¢olloidal sol was kept at room temperature in a
stoppered Pyrex flask in the présence of the resins.



10

15

20

25

30

35

40

45

10

The replenishing conditions and the evolution of the pH
and conductivity of the colloidal sol are shown 1in the
following table:

TABLE 3
pH before Conductivity| Mass of RH| Mass of ROH |
Time introduction before resin resin
of resins introduction| introduced| introduced .
! of resins )
0 1.04 43.9 mS/cm 3 x200¢9 3x20¢g
5 days | 1.2 19.8 mS/cm 3 x 2049 3 x 20 g
| 7 days 1.9 6.11 mS/cm 3 x20g 3 x20¢g
10 days 2.46 2.56 mS/cn 3 x 2049 3 x 20 g
12 days! 2.54 2.14 mS/cm 3 x 20 g 3% 20g9g
14 days 2.86 1.68 mS/cm 3x20¢9 3 x 20¢g
17 days 3.07 1.56 mS/cm 3 x20¢g 3 x 20¢g
19 days 3.24 1.24 mS/cm 3 x 30 g 3 x36g
21 ‘days 3.40 1.19 mS/cm 3x30g ] 3x30g
25 days 3.51 1.00 mS/cm 3 x30g 3 x304g
31 days 3.%2 0.92 mS/cm 3 x 30 g | 3 x30g
35 days! 3.75 0.84 mS/cm 3 x30g 3 x30g
' 38 days 4.01 0.80 mS/cm 0 , 0

The colloidal $61 was concentrated by osmeotic compression
as follows. !

The colloidal sol was poured into the cellulose membrane
described above and c¢losed at its lower end.

The assembly was eguilikirated in a solution of 0.0075 M
NaNO; at a pH of 4, for 7 days.

The cellulose membrane/Zolleoidal sol assembly was then
immersed in an agueoug solution with the following
composition:

- 5% PEG, M W 35000,
- 0.0075 M NaNO3, and
- pH = 4.

The colloidal sol was recovered after 2 days.

The concentration of the coliocidal sol, determined after
drying and calcining an aliquot of the colleidal sol, was 518
g of C&0,/1000 g of dispersion, equivalent to a coneentration
of 935 g/1 of CeO,y.

The average colloidal size was 50 nm.

EXAMPLE 4
200 c¢ of a colloidél sol of CeOy containing 81 g/l of
Ce04 was introduced into a beaker. The ¢olloidal dlameter was
50 nm. THe pH of the colleidal sol was 1. The ionic
conductivity was 32 mS/ecm. 1.2 ¢ of commercial concentrated
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acetic acid (Prolabo), i.e., an acetir acid/Ce0, molar ratio
of about 20%, and 20 cc of a cationic resin (Amberlite IRN 77)
pretreated with a 1N HCl solution and washed with deionised
water to a pH of 6, were incorporated into the colloidal sol
with stirring. After 12 minutes, 10 cc of anionic resin
(Amberlite 78) treated with 1 M NaOH and washed with water to
a pgH of 6, was introduced. The cycle was repeated until a pH
of 6.9 was obtained. After separation of the resin by
decanting, the colloidal sol had an ionic conductivity of 48
us/cm, The colloidal diameter was 50 nm. The soplution
exhibited perfect long term stability. The concentration of
nitrate, expressed as NO;/Ce0,, was 0.66% by weight. Carbon
determination indicated a percentage of 0.97% of C/Ce0;. The
€e0, concentration was 60 g/1.

EXAMPLE 5

Example 4 was repeated, replacing the acetic acid bye@il

eitric acid. 1.2 g of solid citric acid dissolved in 10 cc of
water was introduced into the colloidal sol after 1 h 20, with
stirring. The eitric acid/Ce0, ratio was 2 mole %.

The cationig/anionic resin was added as described in
Example 4, until the pH was 6. After separating the resin by
decanting, the colloidal sol had a CeO, concentration of the
order of &0 g/l. The solution exhibited perfect long term
stability.

EXAMPLE 6

200 cc of a colloidal CeO, solution containing 141 g/1 of
Ce0, was introduced into a 1 litre beaker. 100 ¢c of water
was added with stirring. The pH was 1.1 and the conductivity
was 29.9 mS/cm. Quasi-elastic light scattering measurements
indicated particles of about 5 nm.

50 cc of cationic resin (Amberlite IR 120) ptetreated
with hydrochlegric acid was added. At t = 8 minutes, a further
50 c¢ of cationic resin was added. At t = 16 minutes, an
additional 50 cc of cationic resin was added. At t = 24
minutes, a further 50 cc of cationic resin was added. After
stopping: stirring at t = 32 minutes, the resins were
eliminated from the reaction medium by decanting. The.
recovered colloigal sol was then treated in the following
cycle: 28 cc of anionic resin (Duolite A 101, treated with
NaOH) and 8 minutes later, 25 cc of cationic tresin. This
cycle was repeated until a pH of ? was obtained.

After stopping stirring and decanting, the resins were
eliminated. The recovered collioidal sol contained 30 g/1 of
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Ce0,. Quasi-elastic light scattering measurements indicated an average diameter of
50 nm, indicating agglomeration of the primary colloids. The ionic conductivity was
152 uS/em. The solution exhibited long term stability to settling and gel formation.
An aliquot underwent ultracentrifuging and the colloids were recovered by
5 decanting. Determination of the NOj in the colloids gave a NO,/CeO, conceantration of
the order of 0.3% by weight.
COMPARATIVE EXAMPLE 7
The following test was made according to the teaching of US 5,132,048.
4.56ml of 17N acetic acid and 2.71g of ammonium acetate were added to 24g of
10 cerium hydroxide. The volume was increased to 70ml by addition of demineralized
water. The mixture was stirred. The pH of the suspension is 3.7, thie conductivity is
e 50mS/cm.
After filtering, the mass of solid recovered is 30g. This precipitate is dispersed in

aesr 60ml of water.
noe 15 The sol presents a pH of 3.7. The conductivity is 8.4mS/cm. 7
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. A colloidal dispersion of an oxide or hydroxide of cerium IV, wherein it has a pH
of more than 5 and a conductivity of at most 2 mS/cm.
2. A colloidal dispersion according to claim I, wherein it has a pH of at least 6.
5 3. A colloidal dispersion according to claim 1 or 2, wherein it has been.obtained by a

process using cerium nitrate as a starting product.
4. A dispersion according to any one of the preceding claims, wherein the average
diameter of the colloids.is between 4 and 20 nm.
5. A dispersion according to any one of claims 1 to 3, wherein the average diameter

10  of the colloids is Between 40 and 100 nm.

6. A dispersion according to claim 5, wherein it has a conductivity of at most 1

ot mS/cn.
et 7. A dispersion according to claim 5 or claim 6, whetein it has a conductivity of at
::':;ﬁ most 0.3 mS/cm.

15 8. A process of preparing a dispersion according to any one of the preceding claims,

Lt wherein a first colloidal dispersion is used as a starting material with a pH which is
::'f ‘< lower than the pH of the dispersion to be prepared and the pH of the first dispersion is
STy raised while reducing the ionic strength by treating the first dispersion with a cationic

resin and with an anionic resin.
20 9. A process according to claim 8, wherein the pH is raised and the ionic strength is
reduced by treating the first dispersion by dialysis, electrodialysis or ultrafiltration.
10. A process according to claim 8 or claim 9, wherein it includes a supplementary
step of concentration of the dispersion.
11. A process according to claim 10, wherein the dispersion is concentrated by
25 evaporation, osmotic compression or ultrafiltration.
12. The use of a dispersion according to any one of claims 1 to 7 or a dispersion
obtained using the process according to any one of claims 8 to 11, as an anti-corresive
agent on a substrate.
13. The use of a dispersion according to any one of claims I to 7 or 2 dispersion
obtained using the process according to any orne of claims 8 to 11, in a cosmetic

composition.
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14. The use of a dispersion according to any one of claims 1 to 7 or a dispersion

obtained using the process according to any one of claims 8 to 11, in automobile post-

combustion catalysis, lubrication or ceramics.

15. A colloidal dispersion of a cerium compound as claimed in claim 1, substantially
5 as herein described with reference to any one of Examples 1 to 6.

16. A process for the preparation of a colloidal dispersion of a cerium compound as

claimed in claim 8, substantially as herein described with reference to any one of

Examples 1 to 6.

10 DATED this 21st Day of September 1998

‘ RHONE-POULENC CHIMIE

Ple Attorney: RUTH M. CLARKSON
o Fellow Institute of Patent Attorneys of Australia
¢ of BALDWIN SHELSTON WATERS




10

15

ABSTRACT

In a first embodiment of the invention, a colloidal
dispersion of a cerium compound is characterised in that it
has a pH of at least 4 and a conductivity of at most S-mS/cm.
In a second embodiment, the colloidal dispersion Iis
characterised in that it has a pH of more than 5. 1In a third
embodiment, the colloidal dispersion is characterised in that
the colloids have a carbon content such that the carbon/cerium
mole ratio is at least 0.01 and in that the pH is greater than
5.

A process for the preparation of these dispersions is
characterised in that a first colloidal dispersion is used as
a starting material, with a pH which is lower than the pH of
the dispersion which is to be prepared, and the pH of the
first dispersion is raised while reducing the ionic strength.
For the third embodiment, an organic acid is added to the
starting dispersion.



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

