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FOR THE PREPARATI ON OF POLYMER PARTI CLES The present invention relates to a
process for the preparation of polymer particles containing polyner of a

vi nyl arene nonggogpmed a foam ng agent and to pol ymer parti clpegmeotosse
foamed articles. 5 Parti-cl es that contain such vinylarene polyner

and foam ng agent are generally known as expandabl e polyners. A well-known
expandabl e pol yner is expandabl e poly- styrgne. Expandable polystyrene is
produced on a conmercial scal e by suspension polynerisation. The 10

foam ng agent is usually a | ow boiling hydrocarbon, such as a C3-C6

hydrocarbon, in partiprRoce5SPRORaTHE THREARMIONDOE pol.ymety rexericressed for
maki ng foamed articles that are produced by expandi ng the pol ystyrene
particles. In the expansion process the foamng agent is (partially) 15
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hydr ocar bon f oam nge Hganiowap @xipahdabl & polywew s £xpandable poly-
styrene. Expandable polystyrene is produced on a
commercial scale by suspension polymerisation. The
10 foaming agent is usually a low-boiling hydrocarbon, such
as a C3-Cg hydrocarbon, in particular pentane. "The
expandable polystyrene is used for making foamed articles
that are produced by expanding the polystyrene particles.
In the expansion process the foaming agent is (partially)
15 released and may be emitted into the environment. Such
emissions are regarded undesirable and ways are sought to
reduce the amount of hydrocarbon foaming agent.

In US-A-5,096,931 expandable polystyrene is described
which contains a small amount of a polar polymer and some

20 water and some hydrocarbon foaming agent. This product is
manufactured by suspension polymerisation of a mixture of
styrene and the polar polymer in the presence of the
hydrocarbon foaming agent. The disadvantage of the
product obtained is that it still requires the presence

25 of a hydrocarbon foaming agent apart from minor amounts
of water.

It would thus be desirable if the amount of water
could be increased at the expense of the amount of
hydrocarbon foaming agent. One possible way to increase
the amount of water would be to enhance the amount of
polar polymer in the polymer particles. However, it would



of water. It would thus be desirable if the ambunt of water could be
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process conprisdEn up into articles.
Surprisingly it has been found that more water could

be incorporated into the polymer particles if the

10 polymerisation is conducted in two steps. The amount of
water that can be used as foaming agent is such that. one
may refrain from incorporating any amount of hydrocarbon
foaming agent.

Accordingly, the present invention provides a process

15 for the preparation of polymer particles containing the
polymer of a vinylarene monomer, which process comprises:
a) mixing a polar polymer capable of absorbing at least
0.5 g of water per gram dry polar polymer with a
vinylarene monomer;

20 b) pre-polymerising the vinylarene monomer in the
mixture thus obtained to a polymerisation degree of 15 to
50% to obtain a pre-polymerised mass;
c) suspending the pre-polymerised mass into an aqueous
medium to yield suspended particles; and

25 d) polymerising the suspended particles to complete
monomer conversion.

The present process is capable of yielding polymer
particles with satisfactory expandability properties that
do not contain an organic foaming agent. These polymer

30 particles can be separated from the aqueous mixture and
expanded to yield pre-expanded particles, which are
optionally treated further to obtain foamed articles.

Suitable vinylarene monomers to be used in the
present process are well known in the art and can

35 suitably be selected from styrene, o-methylstyrene,
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a) mxing a polar polynmer capable of absorbing at |east 20 0.5 g of
wat er per gramdry polar polynmer with a vinyl arene nononer; b)

pre-pol ynmerising the vinylarene nmononer in the mxture thus obtained to a
pol ynmeri sati oRygogigiesa of 15 to 50% to obtain a pre-pol yneri sedreErsn3co2s
c) suspending the pre-polynerised mass into an aqueous nediumto yield
suspended particles; and d) polynerising the suspended particles to

conpl ete nmonomer conversion. The present process i s capable of vyielding
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particles, whichsgyeermtionally treated further to obtain foanmed articles.
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wel | known in the ar cans ecte from
[err]- netﬁylstyr@bﬂprhWBSﬂ?ﬂTégéssP@HS 9 of water per gram of

polymer. The absorption capacity is determined accordlng
to ASTM method F 716-82. Suitable absorption capacities
range from 0.5 g water/g polar polymer to more than 200 g
water/g polar polymer. Although any polar polymer can be
10 used, it is suitably selected from polyvinyl alcohol,
polyvinyl acetate, polyacrylic acid, polyethylene glycols
and cellulose derivatives. Polyvinylpyrrolidone (PVP) is
a preferred polar polymer. This polar polywer is
completely miscible with water within the temperature

15 range of 0 to 120 °C. The absorption capacity is
therefore taken to be higher than 200 g water/g of dry
polymer.

Another preferred class of polar polymer is

constituted by starch and modified starches. The

20 modification of starch is suitably conducted by
esterification or etherification. The water absorption of
starch can be increased by gelatinisation. Starch may
also be modified by etherification of part of the
hydroxyl groups, e.g. from 0.1 to 10%, with an alkyl

25 group, e.g. a C3-Cg alkyl group. Part of the hydroxyl
groups may also be esterified. It is possible to make
esters with a mono- or a dicarboxylic acid. Suitable
acids include acetic, propionic and butyric acid, and
malonic, maleic and succinic acid. Preferred acids are

30 succinic acids which contain an alkyl or alkenyl
substituent. The alkyl or alkenyl substituent has
suitably from 1 to 16 carbon atoms. The dicarboxylic
acids may be used in such amounts that from 0.1 to 10% of
the hydroxyl groups are esterified. Preferably the mono-

35 ester is formed; the remaining carboxylic group may be
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the hydroxyl {meth)acrylic acid and maleic acid. These compounds are
10 preferred because they can also polymerise with the
vinylarene monomer. Maleic acid is particularly
preferred.

Vinylarene strains can be crosslinked by using cross-

linking agents having two or more vinyl groups. The most

i5 convenient cross-linking agent is divinylbenzene. The
latter compound is very suitable because of its complete
compatibility with the vinylarene monomers. Preferably,
polymerisation is carried out in the presence of a
relatively small amcunt of cross-linking agent, e.g. from

20 0.001 to 0.1 %wt, based on amount of vinylarene,
preferably from 0.01 to 0.1 %wt. This amount of cross-
linking agent makes that the molecular weight of the
vinylarene polymer increases, while substantially no
cross-linking is observed. It has been found that such

25 polymer gives polymer particles of increased
expandability.

Cross-linking can also be achieved by using cross-
linked polar polymer, e.g. cross-linked starch. The
starch can have been cross-linked with a dibasic acid,

30 e.g. o,0-dicarboxyl alkanes having from 2 to 10 carbon
atomsg, such as adipic acid.

The polar polymer is suitably added as a polymer to
the vinylarene monomer. It is, however, also possible to
prepare the polar polymer in situ. An example of such an

35 in-situ preparation is the formation of a mixture of
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The present invention makes it possible to
manufacture polymer particles containing a relatively

10 high amount of polar polymer and water. These amounts are
suitably higher than the amounts employed in the polymers
described in US-A-5,096,931. Advantageously, the amount
of polar polymer ranges from 2.0 to 20, preferably from
3.0 to 7.5 %wt, based on the weight of the polar polymer

15 and vinylarene monomer, and the amount of water in the
particles produced, before prefoaming, ranges from more
than 3 to 40 %wt. If the content of polar polymer is too
low, the water-adsorbing capacity of the resultant
particle may remain unsatisfactorily low. If the amount

20 is too high, the mechanical properties of the foamed
article, made from the resultant particles, may be
adversely affected.

The pre-polymerisation step may be conducted in any
known manner. This includes anionic polymerisation, free-

25 radical polymerisation and thermal polymerisation. The
degree of monomer conversion can easily be controlled in
thermal polymerisation by increasing or decreasing the
temperature. Therefore, thermal polymerisation is
preferred for the pre-polymerisation step. Preferably,

30 the thermal polymerisation is effected by heating the
solution to a temperature of 60 to 180 °C, preferably.
from 110 to 130 °C. When the desired conversion has been
achieved the temperature is reduced and the polymerisa-
tion stops. It is most preferred to carry out the pre-

35 polymerisation step by thermal polymerisation in the
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PCT/ EP97/ 0360%olar polymers are used. Preferably, the conversion
varies between 15 and 40% of the vinylarene monomer,

10 preferably between 25 and 40%. It is believed that due to
the pre-polymerisation the mobility of the polar polymer
in the pre-polymerised mass is reduced, thereby
facilitating a fine distribution of the polar polymer in
the pre-polymerised mass. It is believed that by this

15 fine distribution the water-uptake in the form of minute
droplets is favoured.

Subsequent to the pre-polymerisation step the pre-
polymerised mass is suspended in an aqueous medium. The
volume ratio between the aqueous medium and the pre-

20 polymerised mass wmay vary between wide ranges, as will be
appreciated by a person skilled in the art. Suitable
volume ratios include 1:1 to 1:5 {pre-polymerised
mass:aqueous phase). The optimal ratio is determined by
economic considerations.

25 The aqueous medium may contain one or more
conventional stabilizing agents, such as polyvinyl-
alcohol, gelatine, polyethylene glycol, hydroxyethyl
cellulose, carboxymethyl cellulose, polyvinyl
pyrrolidone, polyacrylamide, but also salts of

30 polyacrylic acid, phosphoric acid or pyrophosphoric acid,
maleic acid, ethylene diamine tetraacetic acid, and the
like, as will be appreciated by the person skilled in the
art. The amount of the stabilizing agents may suitably
vary from 0.1 to 0.9 %wt based on the weight of the

35 aqueous medium. For completeness' sake it is observed



-5- .acrylic acid and vinylarene, in which acrylic acid is polynerised in
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The free-radical initiator can be selected from the
conventional initiators for free-radical styrene poly-
merisation. They include in particular organic .peroxy

15 compounds, such as peroxides, peroxycarbonates and
peresters. Combinations of peroxy compounds can also be
used. Typical examples of suitable peroxy initiators are
Cg-Cap acyl peroxides, such as decanoyl peroxide, benzoyl
peroxide, octanoyl peroxide, stearyl peroxide,

20 3,5,5-trimethyl hexanoyl peroxide, peresters of C3-Cjig
acids and C1-Cg alkyl groups, such as t-butylperbenzoate,
t-butylperacetate, t-butylperpivalate, t-butylperisobuty-
rate and t-butylperoxylaurate, and hydroperoxides and
dihydrocarbyl (C3-Cqg) peroxides, such as diisopropyl

25 benzene hydroperoxide, di-t-butylperoxide, dicumyl-
peroxide or combinations thereocf. Radical initiators
different from peroxy compounds are not excluded. A
suitable example of such a compound is o,0'-azobisiso-
butyronitrile. The amount of radical initiator is

30 suitably from 0.01 to 5 %wt, based on the weight of the
vinylarene monomer. The process is suitably initiated by
heating the reaction mixture to elevated temperature,
e.g. in the range of 60 to 140 °C.

The polymerisation process of the step d) may

35 suitably be carried out in the presence of a chain



thermal pol ynmerisation by increasing or decreasing the tenperature.
Therefore, thermal polynerisation is preferred for the pre-polynerisation
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pr e- pol yneri se®ardseularr shgcddmer ek dhyngtdylstyaerfg a fine distribution
of the polar pol ynghe free radical polymerisation is suitably carried

out at a temperature of 60 to 140 °C, preferably 80 to

10 120 °C, and a pressure of 0.3 to 6.0 bar, preferably 2.5
to 4.0 bar. These reaction conditions are well-known to
the skilled artisan.

The present invention enables the skilled artisan to
manufacture expandable polymer particles with relatively

15 high contents of polar polymers and water. Accordingly,
the present invention also provides polymer particles
containing a polymer of a vinylarene monomer, a polar
polymer capable of absorbing at least 0.5 g of water per
gram dry polar polymer, and water, which polymer

20 particles contain from more than 3 to 40 % of water,
based on amount of wvinylarene. Preferably, the particles
contain from 4 to 16 %wt of water. These particles are
expandable without the presence of a C3-Cg hydrocarbon
foaming agent. This makes that the particles can contain

25 less than 0.5 %wt of C3-Cg hydrocarbon, more preferably
less than 0.25 %wt, based on amount of vinylarene. Most
preferably, the particles contain no C3-Cg hydrocarbon.
The amount of polar polymer can be varied in accordance
with the desired amount of water. Advantageously the

30 particles contain from 2.0 to 20 %wt of polar polymer,
based on the polar polymer and vinylarene.

The polymer particles wmay further contain several
additives or coatings in effective amounts. Such
additives include dyes, fillers, stabilizers, flame

35 retarding compounds, nucleating agents, anti-static
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the pre-polynerised mass. It is believed that by this 15 fine
distribution the water-uptake in the formof mnute droplets is favoured.
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onto the particles via known methods, e.g., via dry-

coating in a ribbon blender or via a slurry or solution
10 in a readily vapourizing liquid.

The particles have advantageously an average diameter
of 0.1 to 6 mm, preferably from 0.4 to 3 mm.

The expandable particles can be pre-foamed by
conventional methods, e.g. by using steam, to yjield

15 particles having a reduced density, e.g. from 80 to
140 kg/m3. It will be appreciated that in order to
vapourize the water included in the particles to effect
foaming, the temperature must be higher than used for
C3.Cg hydrocarbon foaming agents, which have a lower

20 boiling point than water. If steam is used the use of
superheated steam is required. Foaming can also be
effected by heating in oil, e.g. silicone oil, or by
microwaves.

The pre-foamed articles can be further converted into

25 foamed articles in any conventional way.

The present invention also relates to foamed articles
containing a polymer of a vinylarene monomer, and a polar
polymer capable of absorbing at least 0.5 g of water per
gram dry polar polymer, in which the amount of polar

30 polymer ranges from 2.0 to 20 %wt, based on the polar
polymer and vinylarene.

The particles obtained can be used in the preparation
of foamed articles.

The invention will be further illustrated by means of

35 the following examples.



that during the suspension step c) and polynerisation step d) water is
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selected from ntional initiators for free-radical styrene poly-

neri sation. They iAclexperiimepsr wagutarrtrdanitc ysdmgxpol§vinyl- conpounds,
such as perOXIgfﬁom&ﬁ-qun%&eg ande@{@%ﬁﬁge%@beaiwnéepén@erOxy
S

conmpounds can 0_be used. Typi cal %rg es of suitabl Eerox Initiators
are 06-C20 acy®t pinldPes The, ¥Rt ﬂB’E Yo &ABACHEY RENEBSI PHRressde,
oct anoyb peroxwate mcatee arthan [2@100i dateRfg dry BIPS Thier iexpklpyimehexeaoy |

per oxi de, pere ,_Ec&fd gyergt]ug[l [_’;,r},o | ghsy i %r rﬂ Bcée[:"f] P bké(llxdg{ oups.,

such as t-butylperbenzoate

cetate,, t-
t-butyl peri sobit9E FiRenzond Peﬁ'ﬁf‘gfiﬁem&@/’l Eil a’t‘\é'tla"ﬁd’rh&‘&%ﬁe?b’ﬁ‘éﬁ%n and
di hydr ocar byl fd&3¥ exr rjous .eimhe) mistaxedesas lsefedtadigiosogr dpyl 025 hour

b hyd
oo ot s CTEie Hfve el ARBOL BELAS ¢! SUPLngOIRE! B8eicing 1o

conbi nat i ons cal_,ini |at ors different I'rom perox
are nogoexc|ud@%ghyy viscous liquid (styrene conversion was 17% was

suspended in a solution of 3 g PVP and 1 g hydroxy ethyl
cellulose (HEC) (to stabilise the suspension) in 300 g
water at 90 °C while stirring wvigorously. The reaction
mixture was kept at 90 °C for 8 hours to complete the

15 reaction. Subsequently, the reaction mixture was cooled
to ambient temperature to yield polymer beads which were
separated from the aqueous phase by filtration. The beads
were foamed by subjecting them to hot silicone o0il at
150 °C. The beads contained about 10% PVP as determined

20 spectroscopically by NMR. The water content of the beads
and their expandability when heated to about 140 °C
(expressed in ratio of volume of the expanded beads to
volume of the beads before expansion), are shown in
Table 1.

25 EXAMPLE 2

A similar experiment was carried out as Example 1 but

with 0.5 g DBP as initiator. The pre-polymerisation
reaction was conducted for 45 min at 80 °C. In the
resulting viscous liquid the styrene conversion was 18%.

30 The pre-polymerised mass was suspended in an agqueous
phase consisting of 1.2 g HEC and 3 g PVP and 0.5 mg
potassium persulphate in 300 g water. The polymerisation
was continued for 6 hours at 90 °C to yield complete
polymerisation. The reaction wmixture was cooled to

35 ambient temperature to yield polystyrene beads. The PVP



sui t abl e exanpl e of such a conpound is [err]-azobisiso- butyronitrile. The
amount of radical initiator is 30 suitably from0.01 to 5 %, based
on the wei ght of the vinylarene nononer. The process is suitably initiated

by heating thewoasetsoon m xture to el evated tenperature, e.g.pcmiErofssé2noe
of 60 to 140 [err]C. The polynerisation process of the step d) may 35

suitably be carried out in the presence of a chain transfer agent. The
person skilled in the art will|l appreciate-tliat- these chain transfer agents

can be sel ected ia¥eRer sepéﬁélsbeﬁgcmaésa%ﬁl?o%{gky& dBY GUNAR afad-
n- dodecyl nercaptan, t-dod c'\:/l mer capt an, .5 n- but ﬁ nmer capt an or

t - but yI mer capt an EXPRBABPLEUCA TS i dNcEABLENYs such as
pent aphenyl et han&XAMBHRE| B particul ar the dinmer of [err]-nmethyl styrene. The

to 140 [err]C proferaply g Ty Sptriibht Snotadlidh HIEIMIE" ©°
0.3-10[errg to 65§ FOFEYFEneARY. 3 G EVE. WapaPYb] ¢tk tah PP lymeriGpsich t o
{o"ihel Sk 55 Lirocte Pobuie ofiess oo dmscoyet o Mot oo
to 15 - manur BepReRsod 08 4K CRESARET ATs HORuR, oS Bttt fonegn
contents of pol aRipbPgRRrECRNR ause. Aubseduerfily, the reaction mixture
was heated to 80 °C under vigorous stirring to provoke
10 pre-polymerisation. The reaction mixture was kept at this
temperature for 45 min to yield a viscous liquid (styrene
conversion 18%). The liquid was suspended in an aqueous
medium consisting of 1.2 g HEC and 2 g PVP in 300 g water
at 30 °C. The reaction mixture was kept at 90 °C for
15 5 hours to yield complete conversion. The reaction
mixture was cooled to ambient temperature and the beads
produced were filtered. The PVP content in the beads was

9%w. Water content and expandability are shown in

Table 1.
TABLE 1

Example No. Water content, %wt on Expandability
total bead
25
25
20 4

20 COMPARATIVE EXAMPLE

50 g Styrene and 5 g PVP were homogenised. To this
mixture 0.5 g DBP was added. The resulting mixture was
suspended in 300 g water. Whilst stirring the suspension
was heated to 80 °C. The suspension turned into a white

25 latex without any distinct droplets being formed. After
4 hours at 80 °C the mixture is heated to 90 °C for one '



the present invention also provides polyner particles containing a polyner
of a’vinylarene nononer, a polar polyner capable of absorbing at least 0.5
g of water per 20 gramdry pol ar polynmer, and water, which pol yner
particles caoy, gkﬂl jomnmore than 3 to 40% of water, based t of

vi nyl ar ene ané ave an average -particle dianeter of 0:1 to Tﬁﬁgﬂ&mwp
Preferably, the particles contain from4 to 16 % of water. These

particles are 25 expandable wi t hout ghe_presence of a C3-C6
hydr ocar bon foanlng ent kes t hat .t articles can contain |ess
than 0.5 %t of C3- E@gﬁ d?%gawﬁ r?nﬁs ﬁﬁggﬁgrg | SMPEERE { HEPF B TGt |

based on anmpuntangf thﬁnyaanéhengmdtmtefna abpitehbapex twidlesatcairiyai N no
C3-C6 hydrocar kgribl@ beadsThe anount of polar polyner can be varied in

accordance wt esired amount of water. Advantageously the particles
contain from 2 st of polar pol yner, based on the pol ar polynmer and
vinyl arehe. The poRymsmbear of claxgem\sdaie lexperiments m&ercairxﬁid out

addi tives or cqal Widenl Bnf bAGLALY Cof MR Alehe §'A§h1320 82 andddid ipRfinknc! ude
dyes, fillers, stabilizer | apre retardln% ounds;  nucl ea |n agents
anti-static P?§QU§§P%§ 120 or 2 he 1n1t1ators were 18 g DBP

and 8.9 g tert-butyl perbenzoate (TBPB). The pre-
polymerisation was conducted at 120 °C for 2 hours in the
10 absence of the initiators (Mode 1) or at 80 °C for 45 min
in the presence of the initiators (Mode 2). In the former
case the initiators were added to the mixture after
dispersion of the pre-polymerised mass in the suspension.
The suspension medium consisted of 43.6 g PVP, .26.1 g HEC
15 and 36.1 mg potassium persulphate in 6550 g water. The
suspension polymerisation was conducted for 4 hours at
90 °C and followed by heating at 120 °C for 2.5 hours.
The results of these experiments are indicated in
Table 2. The Table also includes expandability results of
20 the beads which results were determined by measuring the
volume expansion in silicone oil at 140 °C.

—_ IABLE 2
Exp. PVP, g | Pre-pol. | Conversion Water Expan-
No. after pre- content, |dability
pol. Bw
4.1 79 Mode 1 18 29 4
120 Mode 2 30 37 4
211 Mode 1 20 38

EXAMPLE S
Styrene (79 pbw) was placed in a stainless steel
reactor and stirred under nitrogen. Starch modified with
25 5% sodium n-octenylsuccinate ("CERESTAR 062E7" from



WO 98/ 01501 PCT/ EP97/ 03607 conpounds
and | ubricants. OF particular interest are coating conpositions containing
gl ycerol - or netal carboxylates. Such conpounds reduce the tendency of the

particles to agelegomsrt e. Suitabl e carboxylates are 5 0| PG fEpot03gePN O-
di- and/or tristearate and zinc stearate. Exanples for such additive
conpositions are disclosed in GB-A-1,409,285. The coating conpositions are
deposited onto the particles via known netheds, e.g., via dry- coating in a

ri bbon bl ender Obehfégtﬁrsﬁékﬁél/uﬁra S0hUtinOBnlBmount & B 3 ¢l lo¥ vapouri zi ng

liquid. Th t : d Ly di ameter of 0.1 to 6
- pref or ably { POEDA90t B9 it HREBROAAHabp e A TFCIE (e BESBRot Poancd

by conventi onal nhehnélsct@rg They mmufgegt esprchouged|khdlm waterparticles
having a reducedageax?pt;yonecapaéi@ﬂa%o1tzo 1&9%9!«}5@1-1} tmo ! fllelaesaail%g?' at ed

that in order to_vapourize t %Iud articles to erfect
f oani ng, the tenﬁe? 'dFt‘eO?m%F %garﬁ%&nbg tﬁﬁ s%oplf"'br ESRriny 60pb Pr]
hydrocar bon foanshgregenvas addesh tiardearkaveio®Omixturdloiiheng point than
water. |f steam igy géﬁgtt& ysanyd x%'aaeweagsd EEQMRAS d LY fo%d Foam ng

can al so be effecte ealnqﬁe{n oll, e.q. I cone oil, or
m crowaves. The BPem?'B‘éT'r%‘ﬂ apq kaRts atakh bé FE‘F‘P?\’éﬁ*t‘b’%ﬁf\\f&I’t ad5i ﬁ‘tlﬁs

Subsequently the temperature was lowered to 70 °C and

10 kept at this temperature for 130 mins. The styrene
conversion in the pre-polymerised mass was 48%. The mass
was subsequently transferred into a suspension poly-
merisation reactor containing 226 pbw of deionized water
and 0.9 pbw HEC. The suspension was heated for 240 wmins

15 at 80 °C, 60 ming at 90 °C and 60 wmins at 120 °é. Then
the reaction mixture was allowed to cool to ambient
temperature. The beads produced were filtered. The beads
had a water content of 7 %wt, based on the amount of
styrene, starch and water.

20 The beads, having a density of about 1050 g/dm3, were
exposed to an air stream of 135 °C. Expansion of the
beads with a particle diameter of 0.9-1.25 mm, resulted
in a foam with a ‘density of 110-140 g/dm3.

EXAMPLE 6

25 Styrene (80 pbw), maleic anhydride (0.5 pbw in 3 pbw
styrene) and modified starch crogss-linked with 0.4%
adipic acid ("CERESTAR 06309 from Cerestar Benelux B.V.)
(5.3 pbw in 11 pbw styrene) were stirred under nitrogen
at 30 °C. The cross-linked starch used had a water

30 absorption capacity of 19 g water/g dry cross-linked
starch. By heating of the mixture to 130 °C in 70 mins
and maintaining this temperature for 110 mins, styrene is
converted by thermal polymerisation. Subsequently, the
reaction mixture is cooled to 70 °C within 40 wmins. The

35 styrene conversion is about 39%. A solution of 0.4 pbw



25 foamed articles in any conventional way. The present invention also
.relates to foaned articles containing a polyner of a vinylarene nononer,
and a pol ar pol yner capabl e of absorbing at |east 0.5 g of water per gram
dry polar p in which the amount of polar 30 p es from
2.0 to 20 @&#%ﬁﬁggéd on the polar polyner and vinyl arene. e p3@$$gles
obt ai ned can be used in the preparation of foanmed articles. The invention
will be further illustrated by neans ot 3% - the foll owi ng exanpl es.
WD 98/ 01501 . PCT/ ER97/. 03607 - 10 -
EXAMPLE 1 An eI§<l_3pPer‘-’llnr':ri\er?t’2 sbwcglrnr:?ezc'inosutplﬂ%isr%'rﬁgleyVFﬁy?g f)?r?% iHhe (PVP)
with a weight misdrege wasl bompaenieedt of0 360D, Jbe. mikouwateas absor ption
capacity of thsfddRuesRdyddisperded IRIE2d iy Q8 WRLRT 66 délyw Rz, The
experinment was_conducted. by stir |n€ $0<%ﬁ8t rene and 5.508 of PVP and 1 g
of di benzoyl paRloOAWPISEET ¥8s; hreted o r " 85eRCf oF 18h RS The
m Xt ur eSwas heatt &P t°€ add] 420] Gihsrat). ROAL tungeeldi tompkateustiyitene
intensive stirgdNgne ikt syl th8%dfds obtd¥rftd Yalil SCRYSeL i Qi tyg ene
conver si on vvaslg ]%[}gn S Sus enged I N a?so ution 8? % g E’?/%’ %@ef% %ydr oxy
et hyl 8 rch content of 4.8 swt.

The beads obtained showed the same foaming behaviour

as those in Example 5.
10 EXAMPLE 7
Styrene (75 pbw), maleic anhydride (0.5 pbw in 4 pbw

styrene), and modified starch as in Example 5 (5.3 pbw in

and a st

15 pbw styrene) were mixed at 30 °C. The temperature was
raised to 120 °C in 60 mins and the mixture was kept at
15 this temperature for 160 mins. Subsequently the‘temper-
ature was lowered to 70 °C. The styrene conversion in the
pre-polymerised mass thus obtained was 32%. To the pre-
polymerigsed mass were added 0.4 pbw DBP, 0.2 pbw TBPB and
0.04 pbw divinylbenzene in 6 pbw styrene. The mass was
20 homogenised at 70 °C. The pre-polymerised mass was
suspended in 226 pbw water containing 0.9 pbw HEC. The
suspension was heated for 240 mins at 80 °C, for 60 mins
at 90 °C and for 120 mins at 120 °C to yield complete
styrene polymerisation. The beads obtained had a water
25 content of 10 %wt and a starch content of 4.8 %wt.
When the beads were exposed to an air stream of
135 °C, an expanded foam was obtained with a density of
80-120 g/dm3.
EXAMPLE 8
30 Styrene (77 pbw), maleic anhydride (0.5 pbw in 3 pbw
styrene}, TBPB (0.025 pbw in 3 pbw styrene), and the
modified starch as used in Example 5 (5.3 pbw in 11 pbw
styrene) were stirred at 30 °C. Polymerisation was
started by increasing the temperature to 120 °C in
35 60 mins and keeping it at this value for 50 mins. The



cellulose (HEC) (to stabilise the suspension) in 300 g water at 90 [err]C
while stirring vigorously. The reaction m xture was kept at 90 [err]C for 8
hours to conplete the 15 reaction. Subsequently, the reaction m xture
was cool ed to anbient tenperature to yield polynmer beads which were
separated from the agqueous phase-by filtration. The beads wer by
subj ecti ng t heWP PR silicone oil at 150 [err]C. The beadsP§3h¥§ﬂ§§H
about 10% PVP as determ ned 20 spectroscopically by NMR The water
content of the beads and their expandabililydhen heated to about 140
[err] C (expressed in ratio of volu of thi eéganded eads to vol une of the
beads before expakEMBRYAtUre R\ FIASFIEHteY19esEeased {o filp°E o WRILE | ar
experi ment was catheedtpuénascdixesndionl ibuthei phe Op&l yndiBBegk masist | at or

The pre-pol yneri sat.i.Qk i s conducted for 45 mn at 80 [err]C. In
the resulting visgghgg?%ﬁﬁg%%t éygtyrene conversion was 18% 30 The
pre-pol ynmeri sed mass Ha8okykih R L1awraylaBaEetdp s & d¥ui)st TBEBof 1.2 g
HEIC and 3 g PVP and.Q. powp ma@ﬂwm&uhagabeoﬁ BP0 ith }&fyg'féne-rhe

pol ymeri sation was_continu our 9 i e 0 te

pol ymeri sation. Tﬁé ngé%:t‘f’%% ;r'é)é&cgr% \l/d\:é% @%& gﬁiﬁ%’gﬁé‘? "YasasngfléhPBkger
tenperature to yi dpuogenjaatiehe Wengesuifdng\pixture was suspended in an

agueous medium consisting of 139 deionized water,
0.57 tricalciumdiphosphate and 0.1 pbw Natrosol (a

10 cellulose derivative). The suspension was heated at 80 °C
for 240 mins, at %0 °C for 60 mins and at 120 °C for
120 mins. The polystyrene beads thus obtained were
separated from the suspension by filtration. The beads
contained 12 %wt water and 4.8 %wt starch, based on

15 amount of polystyrene.

When exposed to air of 135 °C the beads yielded a

foam with a density of 80-100 g/dm3.



WO 98/ 01501 PCT/ Epg7mmmm I“HHL“ |“|
content of the beads was again 10%w. Water content and exp

"shown in Table 1. EXAVMPLE 3 A thlrd S|n1Iar experlnent was Carfied out in
which 5 5 yrene and |vr v ed to poly in

t he presencew&!’a@l%g g DBP and S@'EE W%Hﬁ@‘f perbenzoatl;e@'rﬁﬁl Ir’#ﬁ?l ators.
This m xture was stirred under n|tro§EPLNGED 12 hours. Subsequently, the
reaction m xture was heated to [err]C under vigorous stirring to provoke

10 pre-pol ymerisation. The reactiomr déxture was kept at this
tenperature for 45 mn to yield a viscous liquid (styrene conversion 18%.

The liquid was suspended in an aqueoug Eggltﬁgcgn3|stlng of 1.2 g HEC and 2
g PVP in 300 g water at 90 [err]C. Th ' m xture was kept at 90

[err]C for 15 5 hours to yield conplete conversion. The reaction

m xture was coohed pR,cdud &r tt?x@p@&-éiaﬂfétf&d 551\% SRR Baeéueeéswer e

filtered. The PVP coptent i.n th; beads ér content an
expandabi | ity aFeREHHRHPY FREmS YferTﬂéLE ﬁ?égiﬂﬁﬁQ? Nﬁnomeﬁatﬁplﬁgntent
%\ on Expangabcéss yeompailsesead 1
1412 a 25mixing a polar polymer caﬂébfégof absorblngzgt least
5 0.5 g of water per gram dry polar polymer, with a
vinylarene monomer;

b) pre-polymerising the vinylarene monomer in the
mixture thus obtained to a polymerisation degree of 15 to
50% to obtain a pre-polymerised mass;

10 c) suspending the pre-polymerised mass into an aqueous
medium to yield suspended particles; and N
d) polymerising the suspended particles to complete
monomer conversion.
2. Process according to claim 1, in which the polymer

15 particles obtained are separated from the agqueous mixture
and expanded to yield pre-expanded particles.
3. Processg according to claim 2, in which process the
pre-expanded particles are treated further to obtain
foamed articles.

20 4. Process accoxrding to any one of claims 1-3, in which
the polar polymer is polyvinylpyrrolidone.
5. Process according to any one of claims 1-3, in which
the polar polymer is starch or starch modified by
esterification or etherification.

25 6. Process according to any one of claims 1 to 5, in
which the amount of polar polymer ranges from 2.0 to
20 %wt, based on the amount of polar polymer and
vinylarene monomer.
7. Polymer particles containing a polymer of a

30 vinylarene monomer, a polar polymer capable of absorbing
at least 0.5 g of water per gram dry polar polymer, and

Sheet Has Been Re; laced :

T \|||



20 COVPARATI VE EXAMPLE 50 g Styrene and 5 g PVP were hoM£ ﬁ&l“l“ﬂ“'“l
this'mxture 0.5 g DBP was added. The resulting mxture was .
300 g water. Wiilst stirring the stspen frepted to 80 [err] C. The
suspension tur glof¥op 2 White 2% THI H%Eféwﬁﬁ% it any di StRrCREPITISM et S
bei ng for med. ter 4 hours at 8( [errREPUAGEDN xtufe is heated to 90 [err]C
for one WO 98/ 01501 .
PCT/ EP97/ 03607 - 12 - nore hour. The mixturé? s cool ed to anbient
tenperature and tb}StEESU\bﬁiw P EIEH pagtachbst Conttd X fdnh eldireafiyiani si bl e

beads. EXAMPLE 4 nher ar.ge wer e
carried out in whi 8h49h%w'én%ﬁn‘fa%oefr'stb)?‘rsgﬁeégvaém%gg‘lo OP&H’q{aht%%% arount of
PVP was 79, 120 oB.211Pglyméme panticlesr aceeréing &P igh@-g whright ert - but yl
per benzoat e (TBPB},oﬁa@r grtwiémnfdns:atmomemsmmomm edtatofl 20check] C for

2 hours in the 10 n|t| to at 80[err]C

for 45 mindn thehkffiEQ@ﬁEQm&f I?IF%"' Yaf‘8r §3 %Oléy’\@?oc%gbq(}he former case

the initiators weoe abditpgmén p&ns:zmbetsuascardengdﬂ:@p&émmrﬂ ofr fhein which

pre-pol yneri sed S¢ el Wy eonsiet ed of
”@ﬁ%&ﬂg‘gﬂe 395%%%%‘ gﬁnﬁ@% SHSHES SE L

43.6 g PVP, 26.1 assi ersul phate in 6550 g
wat er. The ased on the polar polym vinylaren
10. Foamed article containing a polymer of a vinylarene
10 monomer, and a polar polymer capable of absorbing at

least 0.5 g of water per gram dry polar polymer, in which
the amount of polar polymer ranges from 2.0 to 20 %wt,
based on the polar polymer and vinylarene.
11. Use of the polymer particles of any one of

15 claims 8-9 in the preparation of foamed articles.

heet Has Been Re] laced

R |IH




«

suspensi on pol yneri sati on was conduct ed. f.dgr 4 hours: at QO’Eérr]C and

foll owed by heating at 120 [err]C for 2.5:fhours. The results-of 4hese
experiments are indicated in Table 2. The Table al so i n¢ludes expandability
results of 20 t he beads which results were determ ned by neasuring the
vol ume expansion in_silicone oil at 140 [err]C. TABLE 2 Exp., PVP, g
Pre-pol. ConvkesibificwEeko incorpegate e polar polymer into theyfter

pre- conte b b E YR POk, ¥ ; Sy
59 44 olygﬁg%éhé bgbégé%%ﬁsigg pol%merlsuﬁqg$lbeca%%§4F£%3 911

Mde 1 20 polar polymgg would washXawpl EndoStyree aguerdspphessahl aced
e 5™ ™ S ShhoREREL g HfsShheRed ity baoas S gl e
93/ 01503 little polar polymer is incorporaR€Wd ERIY @3e0Zesulding
n 15 phw Sty rERES hbeaqABA"« BERHE r SRREor OB e HhaG PGS Ss FRrCRGied had &
wat er absor ptieakeapapi intof thdse pateticdedry nodified starch. 5 A
solution of 0.8 pb&&%ﬁ%ﬁgfgggyzigbﬂ%lngeknfguﬁgwthat more water could
be incorporated into the polymer particles if the
10 polymerisation is conducted in two steps. The amount of
water that can be used as foaming agent is such that one
may refrain from incorporating any amount of hydrocarbon
(t} foaming agent. |
Accordingly, the present invention provides a process
15 for the preparation of polymer particles containing.the
polymer of a vinylarene monomer and having an average
- particle diameter of 0.1 to 6 mm, which process h
comprises: _ |
_ a) mixing a polar polymer capable of absorbing at least
290 0.5 g of water per gram dry polar polymer with a
vinylarene monomer; |
b) pre-polymerising the vinylarene monomer in the
mixture thus obtained to a polymerisation degree of 15 to
o 50% to obtain a pre-polymerised mass;
- 25 " ¢) suspending the pre-polymerised mass into an aqueous
medium to yield suspended particles; and
d) polymerising the suspended particles to complete
monomer conversion. . '
The present process is capable of yielding polymer
. 30 particlés with satisfactory expandability properties that
do not contain an organic foaming agent. These polymer
particles can be separated from the aqueous mixture and
expanded to yield pre-expanded particles, which are

optionally treated further to obtain foamed articles.
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st'yrene was added to the reaction mxture.l The.tenperature«i-:n the feactor
was increased to 80 [err]C in 30 minutes dnd kept at thi-s fenperature for
155 mins. Subsequently the tenperature was,Lowered.-to 70 [err] C and 10
kept at this tenperature for 130 mins. The styrene conversion in the

pre-pol ymeri sed nmass ,was .48%, The nass was subsequently transferred into a
suspensi on pol y- n§PF§é‘E’i]—8nv o MRSt Ztg%?ﬁ)\fv}%ﬁ‘{d’er? dSed water

and 0.9 pbw HEG o Lhets O A ISR WP P4 dT 48 ldhd canat 80
[err]C, 60 minS at 90 [err]C and 60 mns at 120 [err]C. Then the reaction
m xture was al seisably &solselechas dnon aferenan &M PeseErPreduced were
filtered. The beads had a water content of 7 %w, based on the anount of
styrene, starch and water. 20 The beads, having a density of about
1050 g/ dnB, were exposed to an air streamof 135 [err]C Expansion of the
beads wth a particle dianeter of 0.9-1.25 mm resulted in a foamwth a
density of 110-140 g/ dnB8. EXAMPLE 6 25 Styrene (80 pbw), maleic
-anhydride (0.5 pbwin 3 pbw'styrene) and nodified starch cross-linked with
0. 4% adi pic acid ("CERESTAR 06309 from Cerestar Benelux B.V.) (5.3 pbwin
11 pbw styrene) were stirred under nitrogen at 30 [err]C The cross-I|inked
starch used had a water 30 absorption capacity of 19 g water/g dry -
cross-linked starch. By heating of the m xture to 130 [err]C in 70 m ns and
mai ntaining this tenperature for 110 mns, styrene is

¢
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converted by thernal polynmerisation. Subsequently, .the réégtf;i on mixture i-s
cooled to:s70 [err[Cwithin 40 mins. The 35 .  .styeene .comversien is about
-39% A solution of 0.4 pbw WD 98/ 01501_° fo- R

PCT/ EP97/ 03607 - 14 - DBP and 0.2 pbw TBPB in 6 pbw étyr ene was added and
the m xture was honogenised at 70 [err]C. The m xture_was subsequently
di spersed in 1§§ﬁ&ﬁ#§&ﬂiﬁeﬁﬁth %@69%5%P¥Ef£l%ﬂ%dsh§pﬁh§iBﬁtmﬁéﬂﬁeated f or
240 mins at 80 Jyrddiatld thds Shese cRaifOciensiérangedes BhAspat 120
[err]C to yield conplete styrene polynerisation. The beads obtai ned had a

wat er content &elearfd P REFIPERRt efichfaz G2 oka 5-FhkYbeads obt ai ned

showed the sa J%' dehavi our_ asqd ' | e~ LE 7
-Styrene (75 pbw), ﬂg?% hﬂﬁj%ride (%.gyp %f?%gﬁ_p w?s???%%%}?egﬁggﬁb i'fied

starch & in EvaipltyBrgscappbw ¢n tSopbwineycapeinwePeefitxeddaar80 [err] C
The t t 3l i - tur
copt ot 15 SR Mo d? 8 s Behba ity POEhIRE, TRHEVER 20T

ature was | owempedtticulay erthg Glimére of ywemetbphseysena.in t he
pre-pol yneri sed mass t hus obtained was, 32% . To_t he pre- pol rised,mss
were added 0.4 pbw%%lﬁthu % é’%ﬂ“ﬁbﬁaﬁb%df i 'E)%% EnEaTR18%bw

styrene. The ngsg WAS a temperature of 60 to 140 °C, preferably 80 to
10 120 °C, and a pressure of 0.3-10° to 6.0-103 Pa (0.3 to
6.0 bar), preferably 2.5:10° to 4.0-109 Pa (2.5 to
4.0 bar). These reaction conditions are well-known to the
€:§ skilled artisan.
| The present invention enables the. skilled artisan to
15 manufacture expandable polymer particles with relatively
high contents of polar polymers and water. Accordingly,
the present invention also provideé polymer particles\
containing a polymer of a vinylarene monomer, a polar
polymer capable of absorbing at least 0.5.g of water per
20 gram dry polar polymer, and water, which polymer
particles contain from more than 3 to 40% of water, based
on amount of vinylarene and have an average particle

diameter of 0.1 to 6 mm. Preferably, the particles

£ contain from 4 to 16 %wt of water. These particles are
=25 expandablé without the presence of a C3-Cg hydrocarbon

foamiﬁg agent. This makes that the particles can contain
less than 0.5 %wt of C3-Cg hydrocarbon, more.preferably
less than 0.25 %wt, based on amount of vinylarené. Most
preferably, the particles contain no C3-Cg hydrocarbon.
30 The amount of polar polymer can be varied in accordance
with the desired amount of water. Advantageously the
particles contain from 2.0 to 20 %$wt of polar polymer,
based on the polar polymer and vinylarene. | ’

The polymer particles may further contain several

35 additives or coatings in effective amounts. Such RH%ACEMEMTSHE&
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20 . honogeni sed at 70 [err] C. The pre-pol yneri sed mass. was suspended in
226 pbw wat er containing 0.9 pbw HEC. THe ~suspensi on was heated £ or .240
ntns at 80 [err]C, for 60 mins at 90 [ercr]‘gzand for 120 mins at 120-[err]C
to yield conplete styrene pol ynerisation. The beads obtai ned had a water 25
content of 10 %, .and a starch,content of. 4.8 %M. n the bgads were
exposed to an & VeEmise K [dé]'rﬁ'ﬁ’c,&a]nl%anﬁ%@lf Yidvs ‘gf)l?r&? ned with
~a density of 8@etdRddmdZompdunds, nucl¥atEng 4JehtdWantetetL£tpahydri de
(0.5 pbwin 3 pbw styrene), TBPB (0.025 pbw in 3 pbw styrene), and the
modi fi ed starch as used in Exanple 5 (5.3 pbwin 11 pbw styrene) were
stirred at 30 [err]C. Polynerisation was started by increasing the
tenperature to 120 [err]Cin 35 - 60 m'ns and keeping it at this val ue
for 50 mins. The WD 98/ 01501

PCT/ EP97/ 03607 - 15 - tenperature was subsequently decreased to 70 [err]C
whil e the styrene conversion in the pre-polynerised mass obtai ned was 28%
A solution of lauroyl peroxide (0.66 pbw), TBPB 5 (0.2 pbw) and

di vi nyl benzene (0.02 pbw) in styrene (6 pbw) was added to the _

pre-pol yneri sed mass and, after. honpgeni sation, the resulting m xture was
suspended in an - : -

MCS17/TS9085PCT
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aqueous nedi um delonlzéd water,. 0.57 -_¢ S
teical ci undi phdm B hm ﬁ w Natr ds@l:i(&;10 . . celiglose = .= |
derivative). T heat ed q;SO{eH]CforQMOrnns ‘at 90

[err]C for 60 mins and at 120 [err]C for 120 m ns. The pol ystyrene beads
t hus obtai ned were separated fromthe suspension by filtration. The beads

contained 12 %t water and 4.8 9%wu starch, based on 15 280988 5ofPCT
pol ystyrene. Wien exposed to air. of 135 [err]C t he beads yiel ded a foam
with a density of 80-100 g/ dnS. TS 9085 PCT CL Al MS 1. Process for

the preparation of polynmer particles €oht&i hiMgSthe pol ynmer of a vinylarene

mononer and having an average particle dianmeter of 0.1 to 6 nm which
process conprises: 5 a) mxing a polar polyner capable of absorbing
at least 0.5 ¢ .of Rm:tcmrsqaes?o:grtatm cp:yepmtatiqumlcyfrqnolyméh pavtbylasene

nononer; b) pre; ol.yneri rene, mononer in the m'xtarﬁ t hus

obtained to aPo rfﬁ%?ﬁ}g% Rfe r%%r o? 13 YirytArene mpRemer (ppd; haging
pre-pol yneri seth resagy smnswtbrwléxhet@feoﬁomymwec&mﬁpwmaho an

aqueous nedi urB tooc Slselcdorgpuléslpseensded particles; and
5 a) mixing a polar polymer capable of absorbing at least
0.5 g of water per gram dry polar polymer, with a
vinylarene monomer; |
: b) pre-polymerising the vinylarene monomer in the
(:: mixture thus obtained to a polymerisation degree of 15 to
10 50% to obtain a pre-polymerised mass; .
c) suspending the pre-polymerised mass into an agueous
medium to yield suspended particles; and .
d) polymerising the suspended particles to complete ™ -
monomer conversion. '

.15 . 2. Process according to claim 1, in which the polymer
particles obtained ére separated from the aqueous mixture
and expanded to yieid pre-expanded particles.

3. Process according to claim 2, in which process the
pre-expanded particles are treated further to obtain
.~ 20 | foamed articles.

' 4. Process according to any one of claims 1-3, in which’
the polar polymer is polyvinylpyrfélidone.
5. Process according to any one of claims 1-3, in which
the polar polymer is starch or starch modified by

25 esterification or etherification.

-67 Process according to any one of claims 1 to 5, in
which the amount of polar polymer ranges from 2.0 to
20 %wt, based on the amount of polar polymer and

vinylarene monomer.
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d) poJ yrrerl Si articl es to conpl ete rmndnier conversi on 15
‘2. :Process aawmmq"mﬂﬂm"r I n V\/(’I[Ch t he pol yfrer pgarticles” obtai ned
are separated fomthe agqueous n1xtureihhd-expanded to yield pre-expanded
particles. 3. - Process according to claim2, in which process the

pre- eXpanded Par ti gl Afe Arga it fal &g é@ﬁtéﬁﬁlhg abpalPmé® of a foaned
articles. 4. Process according to any one of clains 1-3, in which the polar

pol yier is poxwlra,nqm MRPTARPE: 3. PPLBEcRSLIYBEsS eﬁagb@s afiyabRerHLing ai s
1-3, in which aoaﬂé}1 @%y&?fwaéeﬁt Lgh eamsae oflRdi %b?ﬂm@f 23n
et heri y

esterlflcatlon or ati1on roc SS acc Ing t ohe of clains
1to 5, in \Amaﬂen,hevlmmiurpomegolaarpmcizaarcoahges from 2ofet 6had %t ,

based on ho ayropnl il 99+ 80| WBELLA"GVLAXLAECRE UDRGTELsne afiy POl yIer

parti ¢l es containing a polynmer bf a viny
capabl e of abﬁamé)larrg atetagstpdrbiglef dvanetepeofgdain dbyspminar pol ymer,
and wat er, B?Ol yner partlclfs cont ai to 40

fromnore,t
ot of vvater bas SR CBF Wn??ﬁ?ﬁaéngng]ohﬁ@@lﬁn v8?é§8 particle
di amet er of Q:dlynoaﬁ mtﬁclesP@brwmnpaétssctnanaocerdwagoEOaCbgl-mGB whi ch

hydrocarbon, preferably no C3-Cg hydrocarbon
10 9. Polymer partlcles_accordlng to claim 8 or 9, in which
the amount of polar polymer ranges from 2.0 to 20 %wt,
based on the polar polymer and vinylarene.
(:? : 10. Foamed article containing a polymer of a vinylarene
monomer, .and a polar polymer capable of absorbing at
15 least 0.5 g of water per gram dry polar polymer, in which
| the amount of polar polymer ranges from 2.0 to 20 %wt,
based on the polar polymer and vinylarene. ~
11. Use of the polymer particles of any one of

claims 8-9 in the preparation of foamed articles.
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pol ynmer Particles contain less than 0.5 9%t of a (Jerr]-Jerr] hydrocarbon,
preferably no C3-C6 hydrocarbon. 10 9. Polyner particles according to
claim8 or 9, in which the amunt of pol ar pol yner ranges from 2,84t 0 20

%, based on the polar polymer and vinylarene. 10. Foaned arti v":_ R q&z)égm—l-}
containing a poly a Vi ny kak8hauiRAaiRkorsd? SreAnRRIGN POl yREEEbalpse -

of absorbing at 1?CT‘ | east 0.5 g of Ingpetignal By gram dry pol ar po yme:;w in
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(54) Title: PROCESS FOK THE PREPARAATON OF POLYMER PARTICLES

(57) Abstract

Process for the preparation of vinylarene polymer particles, which process comprises mixing a polar polymer capable of absotbing
water, with vinylarene monomer; pre-polymerising vinylarene monomer; suspending the pre-polymerised mass; and polymerise the
particles further. This case further relates to vinylarene polymer particles containing polar polymer and from more than 3

to 40 wt.% of water, and to foamed articles,




