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based on calcium carbonate of the order of a micron into the

15 plastic. The latter then exhibits improved behaviour.
However, it has been found that plastics reinforced
with calcium carbonate become much more brittle and that
their impact strength is weakened.
Furthermore, it is known to introduce inorganic

20 fillers in the form of particles of silica or of carbon black
into elastomers, and in particular into elastomers for tyres,
in order to improve the tear and abrasion resistance of the
elastomers. In turn, however, these reinforced tyres lack
flexibility at low temperature.

25 The present invention seeks to provide a product
allowing the impact strength and rigidity properties of
plastics to be reinforced at the same time and a process
enabling said product to be manufactured.

The present invention also seeks to provide a

30 product which makes it possible to impart low-temperature
flexibility to elastomers and a process enabling said product
to be manufactured.

The present invention therefore provides composite
particles having a mean diameter not exceeding 5 um and

35 comprising an organic polymer core at least partly covered
with calcium carbonate.

The present invention further provides hollow_



~2- particles having a nmean di aneter not exceeding 5 [err] and consisting
of a cal cium carbonate shell. The present invention also provides

suspensi ons of the above conposite particles and suspensions of the above 5
hol l ow particles. The present invention additionally provides a process for
the preparation of a suspension of the above conposite particles which
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15 The invention also provides processes for the
preparation of the hollow particles. According to a first
method the composite particles defined above are calcined.
According to a second method these same composite particles
are placed in a solvent for the organic polymer to dissolve

20 the organic polymer core, the mixture is centrifuged and the
hollow particles obtained are dried.

The invention furthermore provides the use of the
composite particles as fillers or additives in plastics and
elastomers and the use of the hollow particles as fillers in

25 elastomers.

The composite particles according to the invention
are particles of organic polymer, the surface of which is at
least partly covered with a precipitate of calcium carbonate.
The calcium carbonate may cover each organic polymer core

30 merely partly or completely. It is also possible for the
calcium carbonate to be partly embedded in the outer
peripheral layer of the organic polymer core.

These composite particles are generally spherical in
shape.

35 The calcium carbonate is usually in calcite form.

The nature of the organic polymers forming part of
the composition of the composite particles is of the type of
latex particles, that is to say particles of (co)polymers
originating from conventional processes for emulsion



The nature of the organic polyners formng part of the conposition of the
conposite particles is of the type of latex particles, that is to say
particles of (co)polyners originating fromconventional processes for
enmul si on -3- (co)polynerization of copalynerizable organic nononers.
Anong these (co)polynmers formng part of t’he conposition of the conposite

particles t nth

pol ymeri zation Wk%%%ﬁ oW ng%ﬁ%@éﬁ %e ﬁﬂz}?gﬂr‘g‘% aﬁd

chl oroal kyl (neth)acApaneshease o IPQ%’YNW (ﬁ%’%&ﬂ Rﬂﬂ"o d-'r at es in
whi ch the aldofindeAdiicH d¥ &fHY inbdeiite gt tilcils! tHerkd nca@r s ndiriFoneaich

as: 10 met hyl t | ;
B a1 avpacisiiy St SR Gy S b A2

| sobutyl ®r fordiowiy mdndiizdyacryl ate, 15 - arryl | auryl
and/ or i soanyl (rret h) cryI

et ex met hyl ,
butyl, 3,3'-dinethyl t‘yI %‘syc;tfutlﬁyd /ag%j: risoaérdopcy IE\(ZJrreatlh acryl ate, -
chl or oet hyl @mﬂﬂﬂkauwwaﬂaﬁ aad] adkyl or hydroxyaMhn%HChlanQﬂrYkﬂﬁﬁﬁ,in
| sopr opyl a%i{; }X-fé Gl 2l 4, ags’ﬁélb : F&iné)ff:%nm Sty s of
| i near or branche err| “saturate oxy | aC| such as: - vi nyl
acetate,. 2%arbon atoms, sughdsipropionate, - vinyl butyrate, - ally

acetate,qg Vi nyl vefsatqk&m§mj(ﬂggnygaﬁyrgtéradenark for esters of [err]
a- branched aci ds), 30
ethyl or hydrgkyeéiyl éﬁeth)acrylate,
- propyl or hydroxypropyl (meth)acrylate,
- n-butyl, isobutyl or hydroxybutyl
meth) acrylate,
15 ' - amyl, lauryl and/or isoamyl (meth)acrylate,
- 2-ethylhexyl, ethyl, octyl, methyl, butyl,
3,3’ -dimethylbutyl, isobutyl and/or isopropyl
(meth) acrylate, |
- chloroethyl (meth)acrylate, and
20 - butyl, methyl, ethyl, isopropyl and/or
cyclohexyl chloroacrylate;
b): wvinyl or allyl esters of linear or branched
C,-Cy, saturated carboxylic acids, such as:
- vinyl acetate,
25 - vinyl propionate,
- vinyl butyrate,
- allyl acetate,
- vinyl versatate® (registered trademark for
esters of C,-C,, a-branched acids),

30 - vinyl laurate,

- vinyl benzoate,

- vinyl trimethylacetate,
- vinyl pivalate, and

- vinyl trichloroacetate;

35 ¢): esters and half-esters of «,f-ethylenically
unsaturated polycarboxylic acids containing from 4 to 24
carbon atoms, such as:

- methyl, dimethyl, ethyl, butyl and/or
2-ethylhexyl fumarate, and



-

- vi nyl benzoate, - vinyl trinethylacetate, - vinyl pivalate, and -

vinyl trichloroacetate; 35 c): esters and half-esters of
lerr]-ethylenically unsaturated pol ycarboxylic acids containing from4 to
24 carbon atoms, such as: - met hyl, dimgfhyl, ethyl, butyl and/or

2- et hyl hexyl fumarate, and -4- - met hyl , di nethyl, ethyl, butyI and/ or

2-et hyl hexyl nual eate; ‘Qg:'ﬁﬁrll h Y 1inflRS,: ucl; 1,” but 1n)é! ,?ryy
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at ons, such
- styrene,

10 - a-methylstyrene, 4-methylstyrene,

2?methylstyrene, 3-methylstyrene,

- 4-methoxystyrene,

- 2-hydroxymethylstyrene,

- 4-ethylstyrene,

15 - 4-ethoxystyrene,

' - 3,4-dimethylstyrene,

- 2-chlorostyrene, 3-chlorostyrene,

- 4-chloro-3-methylstyrene,

- 4-tert-butylstyrene,

20 - 4-dichlorostyrene, 2,6-dichlorostyrene,

2,5-difluorostyrene,

- l-vinylnaphthalene, and

- vinyltoluene;

g): conjugated aliphatic dienes preferably

25 containing from 3 to 12 carbon atoms, such as

- 1,3-butadiene, |

- isoprene, and

- 2-chloro-1,3-butadiene; and

h): d,ﬂ-ethylenically unsaturated nitriles

30 preferably containing from 3 to 6 carbon atoms, such as

" acrylonitrile and methacrylonitrile.

Some of these main monomers can be copolymerized
with up to 10% by weight of other monomers, gso-called
comonomers, of ionic nature, such as:

35 - the «,B-ethylenically unsaturated carboxylic acid
monomers mentioned above, including mono- and polycarboxylic
acids such as:

acrylic acid,

methacrylic acid,



- 1, 3- but adi ene, - | soprene, and - 2-chl oro- 1, 3-but adi ene; and h):
[err]-ethylenically unsaturated nitriles 30 preferably containing from3 to
6 carbon atons, such as acrylonitrile and nethacrylonitrile. Some of these -
i n nononers can be copol ymerized with ug to 10% by wei ght of other
nononers, so-called conmononers, of ionic nature, such as: 35 -

t he [err] et hyl eni cally &4 gsghu@ated carboxylic acid nononers nentioned
above, including nono- an polycarboxyllc aci ds such as: acrylic acid,

met hacrylic acid, itgcomdice@@igei d, itaconic acid, fumaric acid, and

crotonic acid; 5 fumarlc-aghuylgaup nononer s cont ai ni ng secondary,
tertiary or quaterrzed anm ne grQ% such as: vinyl pyridines,
di et hyl am noet hyl neFW 'sulphonated et hyl eni ¢ nononers such as:

vi nyl sulghonat e, styr @te;ymdnﬁjmommmaﬁ containing symotﬁamyonlt@ré'tMm c
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unsat ur at ed °Fafx acry am de, acry anrde and -
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pol yhydroxyet hyl at ed _algeq %‘ﬂo?xat’%ﬁ QG 1R Richome&h stehP @lakv vidylacet at e,
or anphoteric polyners ca so be enployed wi thin the scope of the present

i nvention. es3ebpmate omtympne SULPHONRES| ates may be 20 nentioned nore
particulggly. They nay Adtex3eedeés et enic monomers such as

sulphopropyl- (dimethylaminopropyl) acrylate;

- amides of unsaturated carboxylic acids, such as:
acrylamide, methacrylamide; and

- esters of (meth)acrylates and of polyhydroxypropyl

15 or polyhydroxyethylated alcohols.

Anionic polymers, such as polyvinyl acetate, or
amphoteric polymers can alsc be employed within the scope of
the present invention. _

Copolymers of styrene with acrylates may be

20 mentioned more particularly. They may advantageously be
chosen from butadiene-styrene copolymers containing
carboxylate, sulphate or sulphonate functional groups, and
butadiene-styrene-acrylamide copolymers.

In the composite particles according to the

25 invention the organic polymer preferably has a carboxylate
functional group content of from 1 to 50% by weight of
ion-forming monomers present in the organic polymer, and an
amide functional group content of less than 5% by weight of
ion-forming monomers present in the organic polymer. '

30 The organic polymers generally have a glass
transition temperature of from -80°C to 200°C.

The composite particles usually have a dispersion
index of not more than 0.50, and preferably lower than 0.30.

The dispersion index is determined, here and in the

35 case of all the other dispersion indices defined in the text,
by the formula:

Des ~ %16
20,



thosen from but adi ene-styrene copol yners contai ni ng carboxyl ate, sul phate
or sul phonate functional groups, and butadi ene-styrene-acryl am de
copolyners. In the conposite particles according to the 25 invention the
organi c pol yner preferably has a carboxyl g e functional group content of
from1l to 50% by wei ght of ‘i on-form ng nononers present in the organic

pol ymer, angpappimde functional group content of |ess than 5% by weight of
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using TEM.

15 The diameter of the organic polymer core is usually
from 0.04 to 5 um. The thickness of the shell or of the layer
of calcium carbonate generally does not exceed 200 nm.

It is usually at least 1 nm, preferably at least 5 nm and
more preferably from 5 to 70 nm.

20 The dimensions given above are given purely by way
of guidance, because it may be more or less difficult to
determine accurately the size of the organic polymer core and
the thickness of the calcium carbonate, insofar as, as
indicated above, the latter may be embedded in the outer

25 peripheral layer of the organic polymer core because the
organic polymer is soft and deformable. When the organic
polymer is soft, for example when it is at a temperature
above its glass transition temperature, the calcium carbonate
can become embedded therein. The measurements of the size of

30 the organic polymer core and of the thickness of the calcium
carbonate will therefore be modified as a result of the
existence of an intermediate layer originating from the
interaction between the organic polymer and the calcium
carbonate.

35 The composite particles according to the invention
preferably have a specific surface of from 1 to 100 m*/g.

The specific surface is the BET specific surface
determined by nitrogen adsorption in accordance with ASTM
standard D 3663-78, established from the Brunauer-Emmett-



more preferably-from5 to 70 nm 20 The di nensi ons gi ven above
are given purely by way of guidance, because it may be nore or |ess
difficult to determ ne accurately the size of the organic polynmer core and
the thickness of the cal ci um carbonate, insofar as, as indicated above, the
| atter may be enbedded in the outer 25 perlpheral Iayer of the organic
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: The calcium carbonate is preferably in calcite form.
15 The hollow particles usually have a dispersion index
not exceeding 0.50 and preferably lower than 0.30.

The hollow particles have a mean diameter not
exceeding 5 um. It is usually at least 0.04 pum and
preferably from 0.1 to 0.3 um.

20 The hollow particles preferably have a specific
surface of from 1 to 100 m*/g.
_ The invention also relates to suspensions including
the above composite particles.

In some cases these suspensions will be colloidal

25 dispersions. Throughout the description, a colloidal
dispersion means any system consisting of fine particles of
colloidal dimensions of organic polymer which are covered
with calcium carbonate, in suspension in liquid, especially
aqueous, phase. It will be noted that the calecium carbonate

30 may be present either completely in the colloids or
simultaneously in the form of ions and in the colloids,
without, however, the proportion represented by the ionic
form exceeding approximately 10% of the total of the calcium
carbonate in the colloidal dispersion. In the invention,

35 colloidal dispersions are preferably used in which the
calcium carbonate is completely in the colloids.

As indicated above, it is also possible for the
calcium carbonate to be partly embedded in the outer
peripheral layer of the organic polymer core.



The cal cium carbonate is preferably in calcite form 15 The

hol | ow particles usually have a dispersion index not exceeding 0.50 and
preferably |ower than 0.30. The hollow particles have a mean di aneter not
exceeding 5 [err]. It is usually at least £.04 [err] and preferably from
0.1 to 0.3 [err]. 20 The holl ow particles preferably have a
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i ncluding hollow particles defined above.

15 A process for the preparation of a suspension of
composite particles according to the invention includes the
following stages:

- a latex is placed in contact with calcium
dihydroxide, and

20 - carbon dioxide is added to the mixture of latex
and of calcium dihydroxide obtained above, whereby calcium
carbonate precipitates on the latex particles.

The liquid phase of this starting latex is generally
an aqueous phase and preferably water. In the case where the

25 latices have been obtained by dispersion copolymerization of
organic monomers the liquid phase may be hydroalcoholic.

The nature of the latex particles is of the type of
the polymers of the composite particles defined above.
The calcium dihydroxide is preferably in the form of

30 a suspension of calcium dihydroxide particles of variable
size. This calcium dihydroxide suspension may be obtained by
various means: from calcium oxide or from a calcium salt to
which a base (e.g. NaOH, KOH or NH;) has been added.

Preference will be given to calcium dihydroxide

35 suspensions in the form of milks of lime. The use of calcium
dihydroxide obtained from calcium oxide makes it possible, in
fact, to avoid the presence of impurities in the calcium
carbonate precipitated at the surface of the latex particles,

in contrast to the suspensions originating from, for example,



the above hollow particles. The |liquid phase is generally 10 aqueous or
hydr oal coholic. The hollow particles in these suspensions of holl ow
particles have the same characteristics of the nean dianeter, dispersion

I ndex, specific surface and shell thickness as the hollow particles defined

above. 15 - A process for the preparation of a suspension of
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di hydr oxi de 3i moﬂ._r/ddgar ably in the formof 30 a suspension of calcium
di hydr oxi de particl es«qf YadAE S Genbtiad 157! fatN iy Uy de guispensi on

may be obtained by various means: from gal ciumoxide or froma calciumsalt
to which a Yxydecasify meagunedak 5[°et£rﬁ) has been added. Preference will

be givemgo cal ci um ity Gl ddfenta s VT ithes privdeis icvnBiftgriik miniing
lime. The ysiéf ctal ci_ um di_ hydr oxi.de ai ned .from csal cisum qxi e‘s”%nkiéi?irixé
possi bl e, i B e e Vel (YRS e 1@“6:1'1 ci-um
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better cont callodfunt randionsdresiisn fsxmes,owhileh RRardgitates qroithe fatex
reduci ng; d hedyilifies in suspension in the mixture. '
In order to preserve the stability of the latex
during the process and to prevent its flocculation, a
stabilizer is generally added to the latex before it is
placed in contact with the calcium dihydroxide.

20 The stabilizer chosen may be a nonionic surfactant
of the type: ethoxylated alkylphenol, polyethylene glycol
and/or polyvinylpyrrolidone.

1 to 50g of stabilizer is generally added per kg of
latex, and preferably less than 20g/kg.

25 In the case where a surfactant-type stabilizer is
added to the reaction mixture in order to stabilize the latex
it may be necessary simultaneously to add a foam-suppressor
to avoid the excessive presence of bubbles.

According to a first alternative form of the

30 process, it is possible to introduce an inhibitor of growth
of calcium carbonate into the mixture of latex and of calcium
dihydroxide. This inhibitor makes it possible to control the
thickness of the layer of calcium carbonate precipitated at
the surface of the latex particles.

35 It may be chosen from citric acid, citrates and/or
phosphate-based agents and from the latex stabilizers defined
above.

The inhibitor is introduced into the reaction

mixture before the carbon dioxide.



Strength to a mnimm 5 The particle concentration of the
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into the reamliciumiddhydroxidse t he carbon di oxi de.

15 The carbon dioxide is usually introduced into the
mixture of latex and calcium dihydroxide at a flow rate of
from 40 ml/h/kg to 200 1/h/kg of the mixture of latex and of
calcium dihydroxide. The flow rate may change as a function
of the quantity of latex to be treated and the thickness of-

20 the calcium carbonate layer which it is intended to
precipitate on the latex particles.

According to a second alternative form of the
process, the latter may include an additional stage of
maturing after the precipitation of calcium carbonate on the

25 latex particles. Its objective is to create a more spherical
layer of calcium carbonate on the latex particles and to
decrease the specific surface of this calcium carbonate layer
at the surface of the latex particles. This stage of maturing
is performed by heating the reaction mixture or simply by

30 leaving it undisturbed at the reaction temperature.

The invention also relates to a process for the
preparation of organic polymer - calcium carbonate composite
particles, wherein the suspensions obtained by the process
described above or one of its alternative forms are dried.

35 According to a preferred embodiment of the invention
the separation of the composite particles from the reaction
mixture and their drying are carried out by atomization, that
is to say by spraying the mixture into a hot atmosphere

(spray-drying) . The atomization may be carried out by means
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= 10 - The process according to the invention is advantageously carried out
at a tenperature of from20 to [err]. The choice of the tenperature nakes
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the reacti oQuantity of motion of the gases to be transferred completely
to the mixture to be treated. The gases thus perform, in
fact, a dual function: on the one hand the comminution, that

20 is to say the conversion of the initial mixture into fine
droplets and, on the other hand, the drying of the droplets
obtained. Furthermore, the extremely short residence time
(generally shorter than approximately 1/10 of a second) of
the particles in the reactor has the advantage, among others,

25 of limiting possible risks of overheating as a result of an
excessively long contact with the hot gases.

Depending on the respective flow rates of the gases
and of the mixture to be dried, the entry temperature of the
gases is from 400 to 900°C and more particularly from 600 to

30 800°C, and the temperature of the dried solid is from 150 to
300°C. |

With regard to the flash reactor referred to above,
reference may be made especially to Figure 1 of
FR-A-2,431,321.

35 This consists of a combustion chamber and of a
contact chamber made up of a venturi or of a truncated cone
whose upper part diverges. The combustion chamber opens into
the contact chamber via a small passage.

The upper part of the combustion chamber is provided
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thickness is preferably at least 5:1, the minimum thickness
of the wall being limited only by mechanical essentials.

Finally, a pipe elbow emerges into the small

passage, the end of which opens into the axis of the central
20 region.

The gaseous phase driven with a helical motion
(called helical phase in what follows) is composed of a gas,
generally air, introduced into an orifice made in the annular
region; this orifice is preferably situated in the lower part

25 of the said region.

In order to obtain a helical phase at the small
passage, the gaseous phase is preferably introduced at low
pressure into the abovementioned orifice, that is to say at a
pressure which is lower than 1 bar and more particularly at a

30 pressure which is from 0.2 to 0.5 bar above the pressure
existing in the contact chamber. The velocity of this helical
phase is generally from 10 to 100 m/s and preferably from 30
to 60 m/s.

Moreover, a combustible phase, which may be methane

35 in particular, is injected axially through the abovementioned
opening into the central region at a velocity of
approximately 100 to 150 m/s.

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



‘Wth regard to the flash reactor referred to above, reference nmay be nade
especially to Figure 1 of FR-A-2,431,321. 35 This consists of a
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at the small
The ratio of the quantity of proper motion of the

15 helical phase to that of the liquid mixture must be high. In
particular it is at least 100:1 and preferably from 1000:1 to
10000:1. The quantities of motion at the small passage are
calculated as a function of the entry flow rates of the gas'
and of the mixture to be treated and of the section of the

20 said passage. An increase in the flow rates produces an
increase 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

25 another in the region of convergence of the two streams. The
velocity of the liquid mixture is additionally reduced to the
minimum needed to obtain a continuous flow.

According to another preferred method the
atomization is carried out in such a way that the temperature

30 of entry into the atomizer is of the order of 200°C and that
at the exit is of the order of 120°C.

The composite particles in suspension may be
optionally subjected to a treatment imparting water-
repellency before the atomization operation, in order to

35 prevent their agglomeration during this atomization stage.
This treatment imparting water-repellency is found to be more
or less necessary, depending on the chemical nature of the
agent for treatment imparting water-repellency and on that of
the suspension medium.
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15 temperature rise of the order of 3°C/min until the

temperature of 650°C is reached. The particles are then kept

at this temperature for 5 hours.

According to a second embodiment of the process for
the preparation of the hollow calcium carbonate particles the

20 composite particles made up of an organic polymer core
covered with calcium carbonate are placed in a solvent for
the organic polymer, whereby the organic polymer core is
dissolved, the mixture is centrifuged and the hollow
particles obtained are dried. The drying is performed at a

25 temperature of from 25 to 200°C.

The invention also relates to the use of the
composite particles as fillers or additives in plastics and
elastomers.

These products are émployed in particular for any

30 plastics intended to be reinforced against impacts, such as
polyolefins, polyvinyl chlorides and their derivatives (e.g.
polyamides and polystyrenes).

It is found that the introduction of composite
particles according to the invention gives the plastics a

35 good rigidity and, at the same time, a higher impact
strength.

These particles are also employed in elastomers such
as natural rubber, polyisoprene, polybutadiene and copolymers
of butadiene and of styrene.



in these conditions the proper notion of the gases is inposed in its
direction and its intensity on the drops of the mxture to be treated,
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The stabilizer employed for this latex is the
surfactant Cemulsol NP30, which is ethoxylated nonylphenol.

Operating conditiong:

20 T = 25°C
Reactants Reactant mass Characterisgtics
or flow rate
SB11l2 latex in 74.10g mean diameter
suspension in water = 135 nm

with a solids

25 content of 30.25%

milk of lime 18.28g viscosity

containing = 0.05 Pa s
2.76 mol/kg of
Ca (OH),

30 purified water 904.51g

Cemulsol NP30 3.11g

CO, in the form of 40 ml/h/kg

CO,/air mixture

containing 30% of CO,




at this tenperature for 5 hours. According to a second enbodi nent of the
process for the preparation of the hollow cal cium carbonate particles the
20 conposite particles made up of an organic polyner core covered with
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The concentration of the suspension is 2.7% by
15 weight.

EXAMPLE 2
Preparation of a dispersion according to the invention

The reactants employed are the same ones as in
Example 1.
20 On the other hand, a foam-suppre'ssor is added in
this case, in the form of Rhodorsyl® marketed by Rhdne-

Poulenc, because of the formation of foams.



EXAMPLE 1 The | atex enployed is of the SB112 type marketed by 15

Rhone- Poul enc; it is a styrene/butadi ene/ acrylam de anionic terpolynmer of
Tg = [err]. The stabilizer enployed for this latex is the surfactant

Cermul sol NP30, which is ethoxylated nonyl R?}e}gol . Operating conditions: 20

T =[err] Reactants React ant nmass aracteristics or flowrate
SB112 | at exh +4-—10¢g Fear—eHareter—sHsperRsteonr—+R—wat er

= 135 nmwi [ h a s@eéedlstadtts contleReacttadt da¥sm| | Chafadtteristics

18. 28¢g vi scosity containifn r flow rate = 0. Pa s
2.76 mol / kgl of Ca(OH) 2 30 pur i |e%1water 904.51g Cemuf sol NP30
3.11g C2 i ff the_torm of 40 rnrkg COo27rarr fnxture contal ni ngl 30% of
[err] - [6SBldgidatex wlthsa (i [ od *Ihto a|r IV LHCYREN |2 mixture
prepar ed bef orsdbids damtentics® the Cenul sol NP3) and=t 185pwmm fi ed wat er,
Is added with st-irrin%;( The mlk jof linme is thenjpoured into the rleaction
m xt ure and| car bon di %de 5is PHubbled in. Stirjing i s continued :
t hr oughou he reactjo resifstivi f the mxture is neasured in
paral I el .>Wen i e%%%&?es‘&?%her t han 3%59&”] he bubbling of [efr] is
stopped. A Fuspensron oi conpositle particles |nclud|ng an 10 organj c

pol yner cor p RRRASTERY Ini t F %9%nncarboﬁ§9é whi clh are conpl etely

i ndi vidualiged, with & sbhi@ser of 140 nm

content of 10%

purified water 212.5g

10 milk of lime 590g viscosity

containing = 0.05 Pa 8

3.096 mol/kg of
Ca (OH),

CO, in the form of 220 1/h/kg

15 C0,/N, mixture

containing 10% of
co,

SB112 latex is introduced into a reactor and then a
mixture prepared beforehand, containing the Cemulsol, the
20 purified water and the Rhodorsyl, is added with stirring. The
milk of lime is then poured into the reaction mixture and
carbon dioxide is bubbled in. Stirring is continued
throughout the reaction.
The resistivity of the mixture is measured in
25 parallel. When it becomes higher than 0.500 k@, which
corresponds to a reaction for 5 h, the bubbling of CO, is
stopped.
A suspension of composite particles including an
organic polymer core covered with calcium carbonate, which
30 are completely individualized, with a diameter of 160 nm,
measured by TEM, is obtained.
The composite particle concentration- of the
suspension is 30% by weight.
The inorganic carbon content of the suspension of



‘measured by TEM is obtained. The dispersion index is 0.4. The
concentration of the suspension is 2.7%by 15 weight. EXAMPLE 2 Preparation
of a dispersion according to the invention The reactants enployed are the
‘sanme ones as in Exanple 1. 20 the other hand, a

f oam suppressor is added in this case, In Phe f or m of Rhodorsyl [err]

mar ket ed by ggl%es&@o#’a@{]&%t%c § 50fg tgt!i? PR YiP @caéd)agﬁgngErFa?g;r(l

React ant s ar ac ‘stics or ow rat

with a ofp13255g/1. mean di aneter solids content of

= 135 nm 60%xampre 3Cenul sol NP30 17. 79 Rhodorsyl: enul sion

30g with a mntent of 10%pur|f|ed vvater 212.5qg ,10 m | k
of i me Preparatigm, of a suspension 2l he invention:

= 0.05 Pass 3.096 nolTHe) rdfadtardd Zanhﬂfdﬂed razt&a:rfeorsama‘ ones ) ik h/ kg 15
CI)Z/NZ m xtyye c ta\m ng 10% of [err] SB112 latex is introduced into a
reactor and *xture prepared beforehand, containing the Cemul sol,

t he 20 purlwodorsyl S added with stirring. The mlk
of lime is then pouregd infgadhe reaction mxture and carbon dioxide is
bubbled in. Stirring’is contlnued

Reactants Reactant mass | Characteristics

or flow rate

10 S8B112 latex in 71.4g mean diameter
suspension = 135 nm

containing 30.25%

milk of lime 47 .5g viscosity
containing 2.80 mol . = 0.05 Pa s
15 of Ca(OH),./kg
purified water 927.76g
Cemulsol NP30 3.14g
CO, in the form of 220 1/h/kg

C0,/N, mixture
20 | containing 30% of CO,

SB112 latex is introduced into a reactor and then a
mixture prepared beforehand, containing the Cemulsol and the
purified water, is added with stirring. The milk of lime is
then poured into the reaction mixture and carbon dioxide is

25 bubbled in. Stirring is continued throughout the reaction.

The resistivity of the mixture is measured in
parallel. When it becomes higher than 0.500 kQ the bubbling
of CO, is stopped.

A suspension of composite particles including an

30 organic polymer core covered with calcium carbonate which are
completely individualized, with a diameter of 145 nm,
measured by TEM, is obtained. The theoretical thickness of
the calcium carbonate layer is 5 nm.

The concentration of the suspension is 3.2% by



T hroughout the reaction. The resistivity of the mxture is nmeasured in 25
parallel. Wen it becones higher than 0.500 [err], which corresponds to a
reaction for 5 h, the bubbling of [err] is stopped. A suspension of
conposite particles including an organic pglymer core covered with cal ci um
carbonate, which 30 are conpletely individualized, with a dianeter of 160
nm neasur eg, % EM is obtained. The conposite partlcle concentration of

t he suspension-is 30% by weight. The i norgani c carbon content of the
suspensi on EXAMPLE#nosite partlcles is 15. 8g/| that is a[err]
concentrat i @afs ol pRiesitddmccor di ng

to the invention: e“rea ’nf e ed are fﬁé sane _ones as
in Exanple 1. Operatith§ cﬁﬁ?(ﬁtﬁ s (STOP Yf@f r%é%ézfﬁt“? ones afedttant
mass Cheg a@xampdle as or flow rate 10 SB112 | atex in 71. 49
mean di ameter suspen A = 135 nm cont ai ni ng
30.25% m Ik of linme % Skatin itions: vi scosity containing 2.80 npo
=0.05 Pa s 15 at #}QRJQZng purified water 927.76g Cenul sol
NP30 o ' 3- 149 [CIIJ e Fornrof 220 1I’illlkg [bll] mxture 20
contai ni ng B0% of RemckaBBB12 | at jxneaqtmtoma@od i Charactentsbicand t hen a
m xture prepared beforehand, contai nipgeilie £eo! $ol and the
SB11l2 latex in 75.89g mean diameter
10 suspension = 135 nm

containing 29.57%

milk of lime 56.42g viscosity =
containing 2.80 mol 0.05 Pa s
of Ca(OH),/kg

15 purified water 918.02g
Cemulsol NP30 3.16g
CO, in the form of 220 1/h/kg

CO,/N, mixture
containing 30% of CO,

20 SB112 latex is introduced into a reactor and then a
mixture prepared beforehand, containing the Cemulsol and the
purified water, is added with stirring. The milk of lime is
then poured into the reaction mixture and carbon dioxide is
bubbled in. Stirring is continued throughout the reaction.

25 The resistivity of the mixture is measured in
parallel. When it becomes higher than 0.5 k@ the bubbling of
CO, is stopped.

A suspension of composite particles including an
organic polymer core covered with calcium carbonate which are

30 completely individualized, with a diameter of 155 nm,
measured by TEM, is obtained. The theoretical thickness of
the calcium carbonate layer is 10 nm.

The composite particle concentration of the

suspension is 3.6% by weight.



purified wa
into the re
continued t
measured in
of [err] is
organi ¢ pol
i ndi vi dual i
The theoreti
concentrati
Prepar ati on
enpl oyed ar
[err] Reakt
| atex in
= 135 nmco
cont ai ni ng
purified wa
f or m of
SB112 | atex
bef or ehand,

10

15

20

25

30

ter, is added with stirring. The mlk of line is then poured
action mxture and carbon dioxide is 25 bubbled in. Stirring is
hr oughout the reaction. The resistivity of the mxture is
paral lel. When it becones hlgg%r than 0.500 [err] the bubbling
stopped. A suspension of conmpdsite particles including an 30
WIBMET & covered with cal cium carbonate which are conpletely
Z"H___—Tﬁ'a dlaneter of 145 nm neasured by TEM |s obtalned

il (4 ) QLLE A4 12122819 ‘L‘.‘L_L!_;‘ -0 A EE

on of the m&@fdﬁhﬂé émp?féﬂa as “tHE saﬂ@lcﬂ{as NPLE 4

I 5—:

gpf a su§E§n5|on according to the invention: The reactants
ones as in 5 Exanple 1. Qperating conditions: T =
ants Ope¥astrirantcormBitiddenr act eri stics or flow rate SB112
75..899 mean di ameter 10 suspensi on
nt ai ni ng 'ﬁ%rnlk of |line 56. 429 Vi scosity =
D, 80 mo . 05 Pals_.of Caﬁ ék 1b
E“*a"“gii’é;sozg CenuRESC mass’ | CRarag %2 ’rﬁ?T n the
220 1/h/kg [err] n1xtureonoﬁ1GWHrmge3®96of [err] 20 A
HE-Y S et o wlaoaat.ax a4+ I~ Aot Ri-an.ar
IO 1 IILIUUUDCU LILILL A4 (&9 LI \"2 %A\ "4! “urTru crrenta M LN I\Eul(a |.ll \.a'.lMl\.a
COﬂt%BIﬂmglahexChwulsdl and74 he4g mean diameter
suspension = 135 nm
containing 30.25%
milk of lime 113.21g viscosity =
containing 2.80 mol 0.05 Pa s
of Ca(OH),/kg
purified water 861.23g
Cemulsol NP30 3.16g
CO, in the form of 220 1/h/kg
CO,/N, mixture
containing 30% of CO,

SB112 latex is introduced into a reactor and then a
nixture prepared beforehand, containing the Cemulsol and the
purified water, is added with stirring. The milk of lime is
then poured into the reaction mixture and carbon dioxide is
bubbled in. Stirring is continued throughout the reactiom.

The resistivity of the mixture is measured in
parallel. When it becomes higher than 0.5 kQ the bubbling of
CO, is stopped.

A suspension of composite particles including an
organic polymer core covered with calcium carbonate which are
completely individualized, with a diameter of 170 nm,
measured by TEM, is obtained.

The theoretical thickness of the calcium carbonate
layer is 20 nm.

The composite particle concentration of the

suspension is 5.2% by weight.



purified water, is added with stirring. The mlk of line is then poured
into the reaction m xture and carbon dioxide is bubbled in. Stirring is
continued throughout the reaction. 25 The resistivity of the

m xture is neasured in parallel. Wen it ?corres hi gher than 0.5 [err] the
bubbl ing of CO2 is stopped. A suspension 0f conposite particles including
an organi ¢ plaYifE @re covered with cal cium carbonate which are 30

conpl etely indi VI Elual i zedf, wth a d| arreter of 155 nm neasured by TEM is

obt ai ned. T4 RS is12i > &8-.ci um carbonate layer is 10
nm The cormOSI te pamnesls'u i fauuaina‘d tihe EESRARSINONd Wrd &odding
wei ght . éo - EXAI\/PL.E 5 Prepar.ati on %rs]penm on acc&r dj n%ﬁt 0 the
i nventi on: 3@&1 tﬁ“pﬁ?@ Satry i35 Bg0fnf &
Oper ati ngs c«altdltheom::.tT 1i2[°e:r.r] React ant s React ant nass

Characteristics or f lAO%MeQ‘ %Jﬂ&;@( ofrl spher:,fgg. c%n%ggn.te r@%es

di anet er suspenS| on al ni ng
30. 25% i | kmgde jupe of an organi® ppjymer cong coyered ww@qmmm 2.80 nol

0.05 Pa s ofca%gg)t%/ K RIydafined Wat er 861. 23g 15 Cenul sol
NP30 G2 in the form of 220 1/h/kg [err] mxture
cont ai ni ng m&r] SB112 latex is introduced into a reactor and then a
20 m Xt e pPrepareti Dalrdildileg PAToS @lo Ak liktrention.

The powder obtained in Example 6 is calcined at

630°C, the rate of temperature rise being 3°C/min and the
duration of the plateau at 630°C, 4 hours.
Hollow particles of calcium carbonate of diameter
15 smaller than 0.2 um (by TEM) are thus obtained.



Purified water, is added with stirring. The milk of linme is,then poured S
into the reaction m xture and carbon di oxide is bubbled in.n”w wi’m,”ﬁm”
continued throughout the reaction. The resistivity of the h ""
measured in 25 parallel. Wen it becones Bi,gher than 0.5 [err] the bd
of [err] is stopped. A suspension of conpOSite particles including an
organi ¢ polyner core covered with cal cium carbonate which are conpletely

i ndi vidualized, with a dianeter of 170 nm 30 neasured by TEM is obtained.
The theoretical thickness of the cal ci uadMBonate |ayer is 20 nm The
conposite particle concentdcipdii e ﬂ&ﬁi&%&ﬂﬂﬁ&%&éﬁ%ﬂ&h&ﬁﬂh&ot -
21 - EXAMPLE 6 Pr,par%%lon of . conposjte particles., The suspensi on obtai ned
in Exanpl e ZXCesfind) Jdfhpod Tigifg AR OTEARIC RARSH FWe At ry i s
[err] and thNaiadt artlsy eoverdesd vithA qawiam caxbaiatey of spheri cal

conpositegparticles de f. an or i 0l yner .CcQre .cQye | cal ci um
car bonat e5i S obt ai ne?.a' EX?I\?&@'@'% %ﬁcd‘rig# oér?(ﬁlaﬁ'o Ilo%éz;z%%i%vi%%
accor di ng t calwiumerbanatete gowrnlalfterifiegnd n Exanple 6 is cal cined at
[err], the rate of LI il dieid R KA I 'do AVhile WY 3 iviHesdixd Nehe

plateau at [err], 4 hours. ow particles “of cal cium_carbonate of |
di amet er 15 ofgania rolamer Aig & qtymsperhytadiens, forRpiyReR Fontaining

CLAI M5 carboxylate, sulphate or sulphonate functional groups or a

bbFi ng

10 styrene-butadiene-acrylamide copolymer.

4. Particles according to claim 3 wherein the
organic polymer has a carboxylate functional group content of
from 1 to 50% by weight of ion-forming monomers present in
the organic polymer and an amide functional group content

15 lower than 5% by weight of ion-forming monomers present in
the organic polymer.

5. Particles according to any one of claims 1 to 4
wherein the glass transition temperature of the organic
polymer is from -80°C to 200°C.

20 6. Hollow particles having a mean diameter not
exceeding 5 um and consisting of a calcium carbonate shell.

7. Particles according'to any one of claims 1 to 6
wherein the thickness of the shell or of the layer of calcium
carbonate does not exceed 200 nm.

25 8. Particles according to claim 7 wherein the
thickness of the shell or of the layer of calcium carbonate
is from 5 to 70 nm.

9. Particles according to any one of claims 1 to 8
which have a dispersion index not exceeding 0.50.

30 10. Particles according to claim 9 which have a
dispersion index of less than 0.30.

11. Particles according to any one of claims 1
to 10 which have a mean diameter of from 0.1 to 0.3 um.

12, Particles accoiding to any one of claims 1

35 to 11 which have a specific surface of from 1 to 100 m?/g.

13. A suspension of composite particles which
comprises composite particles as defined in any one of
claims 1 to 5 or 7 to 12.



“1. Conposite particles having nean di aneter not exceed| ‘“:“‘ ?M“\
conprising an organic polyner core at |east partly cover \
carbonate. 5 2. Particles according to claim EreH n" he

cal cium carbonate is in calcite form 3_ ,,Particles according toclaiml
or 2 wherein the organic polymer is a styréene-butadi ene copol yner

cont ai ni ng car boxyl aty I t 10
%ﬁﬁﬁ o‘}.h@ilﬁl%wf ;iﬁc.i:tt';@l%s Wiy or a

styrene- but adi ene- acré‘ amlﬂd : I cl es according to claim3
wher ei n t he compaiiaes AaiHaw mtdcéeaeo@swd@tfémﬂqéﬂ Y R Rf GRia &of
from1l to 5@% hy wei ght of ion-form ng nononers present in the organic

pol ymer and an am de functional cQ tent 15 | qwer t n 5% wei ght of
i on-f orm ng mononer s Peséh® ’ﬁ'qﬁ’et%rﬁe%rg %"‘%‘ © 5@?’ ich

accordingst @fan.y:n@m:m‘e Paritincled ast ddﬁmdq Me]@mast mhis:lt icomprises

tenperature of anllat%g! Xgﬁ";ne i heﬂdzl(? [d% [and2Q:hen add1ng'6

I—bllowpartlcﬂn VI g a nmean
consi sting Mamcmalhmdmrttmrﬁt% ngmnure 7'10 cauge me@g.md:@ﬂmm@ﬁ &Ehey

one of cl ai @k Ga¥iRiAlb WP el RS glrdlaa el | or of the layer of

cal ci um car bonat e does not exceed 20 Particles
according to clai m 7 Mirer & PrAseasaQaarding 4o, cladm I150|"’1"(ﬂr°c’ﬁb & ayer of

cal ci um £@r a1 iizerd rl@ﬂa'ildéa Hb HHe QatexPVdficHed tAden pliated dmny one
of clainms 1 to 8 which_haye s.per\sf,d?1 ndex, not exceedi ng 0.50. 30
10. Parti cIC&‘téﬁctol"ﬁ i’é’ﬁi éi?‘é €+ di spersion i ndex of |ess

than 0.30. 11. Parti d]'7e.s ax:grai:eq; tacccardionge tof cdladimsl 61 wherkdnnii die have

a nmean di anﬁp%%%ga%%q\%%%% a%‘ieqéj }% Jht tgxes according to any

one of cl ai ave C su ace of from1 to 100

[err]. 13. A suspensildh ofA mnqnesis @W%Qes#%@ﬁ%dﬂprﬂ%’é’brﬁﬁ?ﬁ
particl eps agpdef ItRf df ARLIANGH iF AdFed] der kP of/ Ldtekd.

19. A process according to any one of claims 15
to 18 wherein an inhibitor of growth of calcium carbonate is
introduced into the mixture of latex and calcium dihydroxide.
20. A process according to any one of claims 15

20 to 19 which is carried out at a temperature of from 20 to

40°C.

21. A process according to any one of claims 15
to 20 which further comprises an additional stage of maturing
after the precipitation of calcium carbonate on the latex

25 particles.

22. A process for the preparation of composite
particles as defined in any to one of claims 1 to 5 or 7
to 12 wherein a suspension obtained by a process as defined
in any one of claims 15 to 21 is dried.

30 23. A process for the preparation of hollow
particles as defined in any one of to claims 6 to 12 wherein
composite particles as defined in any one of claims 1 to 5 or
7 to 12 or which have been obtained by a process as defined
in claim 22 are calcined.

35 24, A'process for the preparation of hollow
particles as defined in any one of claims 6 to 12 wherein
the composite particles as defined in any one of claims 1
to 5 or 7 to 12 or obtained by a process as defined in
claim 22 are placed in a solvent for the organic polymer to



= 23 - 14. A suspension of hollow particles which conprises holl ow
particles as defined in any one of claims 6 to 12. 15. A proﬁmwmt“unmnum
preparation of a suspension 5 of conposite particles as defi i s 13*

whi ch conprises contacting a |latex w th_cglcium di hydroxide, and then '
addi ng carbon dioxide to the m xture to cause precipitation of the cal cium

carbonat e Ory;leh vl Chd Pridatli®S polmet RIAGES THy Gl IR 1% deitPilfuged
wherein a 10 stabilizer is added to'the latex before it is placed in

contact wit RachdheahaldaviRarkisdef obtprined, af&drigd-ording to claim 16
wherein 1 to 50g of wmbi lusetlof Tofiad tiepdet idfl dsitatX delfined [irDCans

according to _cl ai 7 wherein | ess th 20 tabilizer is ded r
kg of |at ex.°n@.°£: & & &Hd 8 i‘%y °619|é’%{)fé’ce| RIREifSs %m%% n
an i nhi bi% obyofthgr patdvesis e clafiineal Honatlains 220 tasodiddenantar taddlitiivtes e
of latex andg.c | j | da. rocess according to any one of
clains 15 Zg'nt ZJ]' &cﬁmgq@a%?iae ouét%sg't a tenperature of from20 to
[err]. 21. A process docotfienpfi haldpowmaniriclies e defined) ighiany RS her
conpri ses aiMddidinNd & a%e & JBitHd Hardiidlled FbHYiED By tHE g¥ocess
cal cium carbonate on the |atex 25 particles. %1?11? A process for the

prepar at i on &% defiRegd d@ Shaim 3k ok deas i iiesa v & PWerFains 1 to
5 o0or 7 to 12 wherein a suspension obtained by a process as defined in any
one of clains 15 to 21 is dried. 30 23. A process for the
preparation of hollow particles as defined in any one of to clains 6 to 12
wherein conposite particles as defined in any one of clains 1 to 5 or 7 to
12 or which have been obtained by a process as defined in claim22 are

cal cined. 35 24. A process for the preparation of hollow



B R -

particles as defined in any one of clains 6 to 12 wherein the conposite
particles as defined in any one of: clains 1 to 5 or 7 to 12 or obtained by
a process as defined in claim22 are placed in a solvent for the organic
pol ymer to -24- dissolve the organic_pgkynmer core, the mixture is
centrifuged and the hol I ow particles obtalned are dried. 25. Use of
conposite particles as defined in any one of clains 1 to 5 or 7 to 12 or of
the particles obtained 5 by the process_as defined in claim22 as fillers
or additives in plastics and in el ast oABRIRASE se of hollow particles as
defined in any one of clainms 6 to 12 or . of the particles obtained by the

process as defined in, el a1l 31t Git.didst Cakadlad CMESSrre
PARTICLES, HOLLOW CALCIUM CARBONATE PARTICLES
PROCESSES FOR THEIR PREPARATION, THEIR USE AS
5 FILLERS OR_ADDITIVES IN PLASTICS AND
ELASTOMERS

Composite particles having mean diameter not
exceeding 5 um and comprising an organic polymer core at
least partly covered with calcium carbonate; and

10 hollow particles having a mean diameter not

exceeding 5 um and consisting of a calcium carbonate shell.



