PF 60059 1 Coating conpound for expandabl e styrol polyner particles

Descri pti on pfF gjosai nvention relates to a coating formul ati on for expandabl e
particul ate styrene polyner. To permt problemfree conveyi ng of expandable
pol ystyrene (EPS), and to reduce the |evel of electrostatic charging of the
pref oamed particul ate pol ystyrene foam flhe 10 particulate EPS is generally

coated with @gtiﬁ@&érﬁéﬁ;ﬂd%@%%dab@%@ phiagbopari@ad i static properties often
0

result from abrasion or wash-off he coating conposition fromthe
surface of the particulate material. The coating with the antistatic agent
can nor eoveDestedi@nt o caki ng of the particulate material and to poor flow
behavior. 15 EP-A 470 455 descri bes bead-shaped antistatic expandabl e
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725 Cl1 desciplygerexpandabl e styrene bead polyners with reduced water 20
absorption capability which have been provided with a coating which
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1,581, 237 deserthRaring bt Bk pakiclatd¥Ratefsl £Md 16 p8&HowBehaliay.dr ogenat ed cast or
oil, HCO 30 as coating conposition for expandabl e pol ystyrene, in order to

improve deformability and the quality of the foam nol dings after sintering
of the pbef EFHmAH7PA0ideatriftes baagasha@sf\;@tlﬁ@@namamablprsbﬁ@rﬁw@ﬂneﬁswww;ﬁti cul ar
flexural st cesgtonidded oNPHERENUE ShMeRdin It anadnfigepatiaklsiicheviagsgi eved

with the coating-conpositio gr.mul ati ons described only if 35 markedly
| onger demmsﬁ G%Fr%ggsof)ditﬂﬁwg’gﬁ?\”%rul ar | onger depressurization tinmes, are

accepted in the slab-production or foam production process. It was therefore
an obj ect ODH 15 P EZRO1 desi(iBBS bRIhNdAbIE sty dt dtMyntkrs &6tk aedage vatdrent | oned

and to fnd coat i ng- si,tdion formul atio iLch .be d_for 40
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t owar d caki alpngside gyceral riptearate @ineeatearatgl arnfliglyerjolrnenostearaianiang ope 88%ss, and
whi ch per m 1§ weight, based on the weight of the coating, of a hydrophobic silicate.

DE 195 30 548 A1 describes expandable styrene bead polymers with reduced water

25  absorption capability which have been provided with a coating which advantageously
also comprises an anticaking agent based on a hydrophobic silicate, alongside from 10
to 90% by weight, based on the weight of the coating, of coconut oil or paraffin oil.

GB 1,581,237 describes inter alia the use of castor wax (hydrogenated castor cil, HCO)
30 as coating composition for expandable polystyrene, in order to improve deformability
and the quality of the foam moldings after sintering of the prefoamed particulate EPS.

Good mechanical properties, in particular flexural strengths and compressive strengths,
can generally be achieved with the coating-compaosition formulations described only if

35 markedly longer demolding times, in particular longer depressurization times, are
accepted in the slab-production or foam-production process.

It was therefore an object of the present invention to eliminate the disadvantages
mentioned and to find a coating-composition formulation which can be used for

40 expandable particulate styrene polymer and which exhibits less tendency toward
caking of the particulate material during the prefoaming process, and which permits
rapid processing of the prefoamed and particulate material with a low level of static
charging, to give foam moldings with good mechanical properties.



rapi d processing of the prefoaned and particul ate material with a | ow | evel
of static ebkaogseg, to give foam nol di ngs with good nechani cal properties.
PF 60059 2 ' Accordingly, a coating-conposition formul ation has been found
for expandable particulate styrene polyner, and conprises (A) from10 to
90% by weight of a tristearyl ester whos@ melting point is in the range 5
from60 to 65C, (B) from 10 to 90%by wei ght of a triglyceride of a

hydr oxy- C16-,C18 ol |c a i S In he ra from70 to
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parti culgte S;[é"y‘% gé(gol yner i s essent | y conposed of (A) from20 to 80%
by wei gh earyl ester whose nelting point is in the range 15 from
60 to 65C, (B) frar@rﬂxolta W% woysipht ofeitdglycerida opamydreouy-&ne-€ reipiQacid hass, by

wei ght, of ﬂwe‘ltrdgqio}fﬁ%ﬂh(ﬁ% raﬁ%eﬁoﬁw@@ysn@ 6-C,6 oleic acid whose nelting
point is in therange from70 to 95C, (C) from5 to 30% by weight of a

hydrophil'ic_or hydrophobic silicate, or zinc stearate, (DZi fromO to 40% by
wei ght, in phe coatimgaencomprigefurtbersvistajic aeenjhand/of ceatigh podiaies2or saorsest er

of a C 6gC, @p;ﬁl%ﬂtwftﬁ\ﬁbﬂcoa(tlﬁ%;s fisiegbihet Soaligcbyputigtst of a quaternary
anmoni um sal t, sulfoniumsalt or” ethylenebisstearyldiande, the entirety of

conponents (A) to (E) being 100% by wei ght. Conponents (A? and (B) are
natural pr o&netmefwrﬁed:cpatvygw@mppytl@bfwnuig@onﬁon@xpaalﬁﬁbﬂﬁtp@rtwa atgrstyngperiti es and
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fatty acid (®).from5to 30% by weight of a hydrophilic or hydrophobic silicate, or zinc stearate,
(D) from 0 to 40% by weight, in particular from 10 to 50% by weight, of a glycerol
20  monoester of a C.¢-Cy fatty acid,
(E) from 0 to 10% by weight of a quaternary ammonium salt, sulfonium salt or
ethylenebisstearyldiamide, the entirety of components (A) to (E) being 100% by weight.

Components (A) and (B) are natural products which typically comprise minor amounts
25 of impurities and more particularly may also comprise mono-, di- and triglycerides of
other acids.

It is preferable that the coating-composition formulation comprises glycerol tristearate
(GTS) or tristearyl citrate (CTS) as tristearyl ester (A).

30
It is preferable that triglycerides of monohydroxy-Cs-C15 alkane acids, in particular
hydrogenated castor oil (HCO, castor wax), are used as triglyceride of a hydroxy-Cie-
C.s oOleic acid (B).

3% Itis preferable that glycerol monostearate (GMS) is used as the glycerol monoester of
a C15-C13 fatty acid (D)

The invention further provides expandable particulate styrene polymer which has at

least one coating composed of the coating-composition formulations described above.
40

Preferred expandable particulate styrene polymer has

(1) a first coating composed of from 0.1 to 2% by weight, based on the expandable



The invention further provides expandabl e particul ate styrene pol yner which
has at | easF empggcoati ng conposed of the coating-conposition formnulations
descri bed above. 40 Preferred expandable particul ate styrene pol ynmer has
(1) a first coating conposed of fromO0.1 to 2% by wei ght, based on the
expandabl e PF 60059 3 styrene polynmer, &f at |east one conpound fromthe
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agent, exanpiivestidiei ng pol ystyrene (PS), styrene copol yners such as
styrene-acrylonitrile (SAN), styrene-butadi ene bl ock copol yners, and

m xtures thereof. 15 An expandabl.e part.icul ate.styrene polyper is a
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et hers, or tHapdgggenat ed hydrocarbons. Particul ar preference is given to use
of isobutane, n-butane, isopentane, n-pentane, neopentane, hexane, or a

m xture thereof. 25 The expandabl e particul ate styrene pol yner can noreover
conpr i s&>d ef Aaexpasiablemanticylate stycnewnoimasims matsdial %@t fansbe forped.der dyes,
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pol ymer can, as a function of the production process, be spherical or

bead-s h%edPPerfer?é'cJ ﬂ)%%l‘ l’ﬁ&ﬁiﬁﬁ%geﬁt@%r& égseé\é%ﬁgg nitrogen or carbon dioxide or
aliphatic hydrocarbons having from 2 to 7 carbon atoms, alcohols, ketones, ethers, or
halogenated hydrocarbons. Particular preference is given to use of isobutane,
n-butane, isopentane, n-pentane, neopentane, hexane, or a mixture thereof.

25 The expandable particulate styrene polymer can moreover comprise effective amounts
of conventional auxiliaries, such as dyes, pigments, filiers, IR absorbers, e.g. carbon
black, aluminum, or graphite, stabilizers, flame retardants, such as
hexabromocyclododecane (HBCD), flame retardant synergists, such as dicumyl or
dicumyl peroxide, nucleating agents, or lubricants.

30
The inventive, expandable particulate styrene polymer can, as a function of the
production process, be spherical or bead-shaped or cylinder-shaped, and its average
particle diameter is generally in the range from 0.05 to 5 mm, in particular from 0.3 to
2.5 mm, and sieving can be used, if appropriate, to divide it into separate fractions.

35
As a function of the degree of expansion, the average particle diameter of the
expanded particulate styrene polymer is in the range from 1 to 10 mm, in particular
from 2 to 6 mm, and its density is in the range from 10 to 200 kg/m®.

40 The expandable particulate styrene polymer can by way of example be obtained via
pressure-impregnation of thermoplastic particulate polymer with blowing agents in a
tank, via suspension polymerization in the presence of biowing agents, or via melt-



particle dianmeter is generally in the range fromO0.05 to 5 mm in particular
fromO0.3 topprsdpsem and sieving can be used, if appropriate, to divide it
into separate fractions. 35 As a function of the degree of expansion, the
average particle diameter of the expanded particulate styrene polyner is in
the range from!l to 10 nm in particular4 from2 to 6 nm and its density is
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t her nopl ast iP Sp{eﬂ'gt?%”cul ate polymer with blowing agents in a tank, via
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parti cul ate material is sintered to give foam nol dings with high
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convent | Onalexmblts little tendency toward caking during prefoaming, but gives good fusion during
foaming to give moldings. Very short depressurization times can be achieved here

25 when the prefoamed particulate material is sintered to give foam moldings with high
compressive strength and with high flexural strength. in comparison to conventional
coatings, therefore, desired flexural strengths can be achieved for the moldings in
conjunction with shorter demolding times. Owing to the effective fusion, even large
moldings exhibit homogeneous compressive strength and flexural strength in the

30 marginal and outer regions, and a visibly smoother surface.

Examples:

Inventive examples 1 to 4:

35 Coating-composition formulation:

Hydrogenated castor oil {(HCO, m.p. = 87°C, (castor Wax NF, CasChem)} was milled
with the aid of dry ice to give powder. The ground hydrogenated castor oil was mixed
with silicate (SIPERNAT FK320®), glycerol monostearate (GMS, GMSR, Danisce), and

40  glycerol tristearate (GTS, Tegin Bi159V, Goldschmitt) to give a uniform powder
cotresponding to the mixing ratios stated in Table 1.



coatings, therefore, desired flexural strengths can be achieved for the
nmol di ngs i nPF®oDseNcti on with shorter denolding tinmes. OMng to the
effective fusion, even |arge noldings exhibit honbgeneous conpressive
strength and flexural strength in the 30 marginal and outer regions, and a
visibly snoother surface. Exanples: Invéntive examples 1 to 4: 35

Coati ng-conposition formnul ati on: Hydrogenated castor oil (HCO mp. = 87C,

tor Wax-NF, CasCh mlled with the aid of dry,. '
bowder. TheThe oo VarLARAlEs itp Ladde miish o hED) Bl Ce Bodle BOptBathe”©
( SI PERNAT Frezy((BlyyoraiPyedp dommbiveis Aktiengeseliscivt!) whibrhadikaeinsyiencateghieit 0
gl ycerol tr hstisticaigen( 7EBIBASEER) (181 3pra Nifst daalispciing binpubt@f tHevdating!ni f or m

owder or i . L X] t] st at ' : 059 5
The coat? ngETIERATEn Godind. Bafosith R0l b et rff Moo gl diior e

pol yst yr enelikepéseogtatedin Faper(r) F215 from BASF Aktiengesel | schaft) which had
been precoated with antistatic agent 743 (BASF SE) (150 ppm first

coating). The amun f e coat | 5 COMpositi i sed on
The codl ea. T BERHEEPS bﬁé?@%@g@ﬁ@%@ga@ ARPgbih et D=0 sl SFS o
The coat ed SPSs whesesdansitewps 4f oared/lin a prefoaner and sintered in a nold to
give sh@bs whose density was 17 or 24 g/l. 10 Conpressive strength was

d i ned %, i d fl |
dot or i ned BERFGSSTeRaT Wah cRBralls 2F 1o Smipieiiids exbbag ARG, 1
procedur e walengtawag detsrmioed nieNi2038, MetwdlBe 1 and 2, but gl ycerol

nonostearate (GvS) was used instead of hydrogenated castor oil. Table 1:
20 Coati ng- It . Jlny. Ex. Inv. EX. Inv. Ex. Conparative
for mul at | onCampaitiye g’%&h@%%%%&ﬁdéz GTS [% by weight] 40 40 20 20 40 40

The procedure was analogous to inventive example 1 and 2, but glycerol monostearate
(GMS) was used instead of hydrogenated castor oil.

Table 1:
20

Coating-composition Inv. Ex. | Inv. Ex. | Inv. Ex. | Inv. Ex. Comparative T
formulation 1 2 3 4 examples

C1 C2
GTS [% by weight] 40 40 20 20 40 40
HCO [% by weighf] 45 45 45 45 0 0
Silicate [% by weight] 15 15 15 15 10 10
GMS [% by weight] 0 0 20 20 50 50
Amount of coating 0.4 0.4 0.3 0.3 0.45 0.45
composition [% by weight]
Molding
Steam pressure applied 0.6 0.7 0.6 0.7 0.6 0.7
[bar]
Density [g/1] 15.9 15.7 16.4 17.1 15.1 15.8
Compressive strength 90.7 90.1 93.7 96.8 88.4 91.6
[kPa]
Flexural strength [kPa] 175 186 158.5 176.6 142.2 171.8
Demolding time [sec] 43 143.5 33.0 130 455 172.5




HCO [ % by weight] 45 45 45 45 0 0 Silicate [% by weight] 15 15 15 15 10 10
GVS [% by wrFeghddo O 0 20 20 50 50 Amount of coating 0.4 0.4 0.3 0.3 0.45
0.45 conposition [% by weight] Ml ding Steam pressure applied 0.6 0.7 0.6
0.7 0.6 0.7 [bar] Density [g/1] 15.9 15.7 16.4 17.1 15.1 15.8 Conpressive
strength 90.7 90.1 93.7 96.8 88.4 91.6 §kPa] Flexural strength [kPa] 175
186 158.5 3/@fivdéardpidsd+Ps: Demol ding time [sec] 43 143.5 33.0 130 45.5
172.5 PF 60059 6 Inventive exanples 5 to 8: Coating forrmulation: 5
Hydr ogenated castor oil (HCO mp. = 87C, (HCO Powder, Jayant G| and
deri vat i veCodatihg formoRsion xed with silicate (SIPERNAT FK320(r)), glycerol
nonostearate (GVS5, GVBR, Dani sco) and glycerol tristearate (GIS, Tegin
Bl 159V, Goldschmtt) and also zinc stearate to give a uniform powder
cor r espéndithgragenated capier Al (HGR | B9- St8fedHGP PrydereJayant @il pd dedwativeys wer e
?ngl i ed(i )n Lad.b.wg's gfexermimaArsli:I(oatéa(slﬂgERNATtFimze@p@ryda@J mopodtystale (@MS, beads

opor (r . . t tic
agent 743 (@ﬁé@@; '8@58%3??0‘ %g%gaégﬁ?ggﬁbfrﬁ%ﬁgggt?ﬁa%hwn%% %%Oﬁ based
on the cod@nsdtearnisdn aiyslauniior soyderemgseensling te the pékiicraties sleled Mn Tabl e 2.
15 The coate@iEPS beads were prefoaned in a prefoanmer and sintered in a nold
to giv sl abs whose density was 17 g/I. Conpressive strength was determ ned

at 10% conpression to EN 826, and flexural 20 strength was determ ned to EN
12039, Met Hd@g matinys vegesgplied in a Lodige mixer (2.5 kg) to the expandable polystyrene

beads (Neopor® X5300 from BASF SE) which had been precoated with antistatic
agent 743 (BASF SE) (150 ppm). The amount of the coating composition, based on the
coated, expandable polystyrene beads, is likewise stated in Table 2.

15
The coated EPS beads were prefoamed in a prefoamer and sintered in a mold to give
slabs whose density was 17 g/l.

Compressive strength was determined at 10% compression to EN 826, and flexural
20 strength was determined to EN12039, Method B.



Conpar-ati ve exanples C3 and C4: In this case, typical coatings, wthout
hydr ogenat epfF gag9or oil, were used. 5 Table 2: Coating-conposition Inv. EX.
Inv. EX. Inv. EX. Inv. Ex. Conparative formulation 5 6 7 8 exanples C3 C4
GTS [% by weight] 40 40 45 45 73 73 HCO [ % by weight] 40 40 40 40 0 O Zinc
stearate [%by 10 10 55 9 9 weight] Silicate [% by weight] 0 0 0 0 4 4
GVE [ % by veb@RrhtivkOexhfhpldd dPaddcd4  Amount of coating 0.5 0.5 0.5 0.5 0.5
0.5 conposition [% by weight] Mlding Steam pressure applied 0.6 1.0 0.6
1.0 0.6 1.0 [bar] Density [g/1] 17.2 17.0 18.7 18.3 17.5 17.0 Conpressive
st rengt h 97n3higgase, WP adepaDgB vithoul vEejoerpied waalior sit, wengjused. kPa] 215 204 237
223 211 196 Denolding tine [sec] 68 145 97 147 27 133 Bulk density after
1st 17.1 17 a(15>|1 .5 17.5 17.0 17.0 foamng operation [g/l] Inventive

exanpl e Q.E ®4: 10 Coati ng formul ati on: Hydrogenated castor oil (HCO

mp. = 87C, (HCO Powder, Jayant Ol and derivatives Ltd.) was m xed with
silicate ([FEZRYRINPESHN 1)) ] BLYELTOhyv BNISheahal ¢l BYD]  SWriparatRBl SC0)
and glycerjgl tristearate (GIS, Tegin B1159YV, ?)I ds;ch[gtt and_al s 15 zi nc
stearate t|d°BMA9Y uniform powde? cdrredponding té tHe m xi ng*?BPESs stlat ed
in Table 3. The coatings werle applijed in a Lodige mxer|(2C8 kg) t@&tthe

expandabl e g 'Y%[bnyl’ ] beads Sq r por4’gr) PAge TTomyBASE Sk W ciy3dtad been
an n
40

precoat ed jw tistatic aqge E_g60059

HCO [% by weight] 7 40 40 40 0 0
Zinc stearate [% by 10 10 5 5 9 9
weight]

Silicate [% by weight] 0 0 0 0 4 4
GMS [% by weight] 10 10 10 10 14 14
Amount of coating 0.5 0.5 0.5 0.5 0.5 0.5

composition [% by weight]

Molding

Steam pressure applied 0.6 1.0 0.6 1.0 0.6 1.0
[bar]

Density [g/1] 17.2 17.0 18.7 18.3 17.5 17.0
Compressive strength 97.5 84.9 108 05 99 83.6
[kPa]

Flexural strength [kPa] 215 204 237 223 211 196
Demolding time [sec] 68 145 97 147 27 133
Bulk density after 1st 17.1 17.1 17.5 17.5 17.0 17.0

foaming operation [g/1]

Inventive examples 9 to 11;

10  Coating formulation:

Hydrogenated castor oil (HCO, m.p. = 87°C, (HCO Powder, Jayant Qil and derivatives
Ltd.) was mixed with silicate (SIPERNAT FK320®), glycerol monostearate (GMS,
GMSR, Danisco) and glycerol tristearate (GTS, Tegin BI153V, Goldschmitt) and also

15  zinc stearate to give a uniform powder corresponding to the mixing ratios stated in
Table 3.

The coatings were applied in a Lodige mixer (2.5 kg) to the expandable polystyrene
beads (Styropor® P426 from BASF SE) which had been precoated with antistatic agent



8. 743 (BASF SE) (150 ppm . The anmount of the coating conposition, based on
the coat edpf gagsondabl e pol ystyrene beads, is |ikew se stated in Table 3.
The coat ed 'EPS beads were prefoaned in a prefoanmer and sintered in a nold to
give 5 slabs whose density was 24 g/1. Conpressive strength was determ ned
at 10% conpression to EN 826, and flexurfal strength was determined to

EN12039, 'VBMQ §A§F %T'Bﬁfﬁ fﬂh&%nﬁf&ﬁﬂ&'tﬁéc&ﬁm@%n@émérﬂ b%BécFo@ﬁi%e typi cal
coat i ngs, Eq gen ted C

Coat i ng- corp Styfeﬁ\‘?%eéas i l‘KPW'%(Sta%g g?%{?l ve exarrpl es
formulation 9 10 11 05 06 C7 GTS [% by weight] 35 35 35 60 60 60 HOO [% by

wei Nt ] 45 e atdh €8 besdd WerdlpRetbanby ih@idme BndBinkéred 4 hokdio A [ 9% by
wei ght] od%o Am)ugég/gf coating [%0.35 0.35 0.35 0.35 0.35 0.35
by wei ght Sd?’q??j PR re081012081.0 1.2 applied [bar]
Density [g/l] 23.5 23.5 23.5 22.3 22.5 22.5 Conpressive strength 162 154
%)g?rollg?né?)t&l:énﬁ esie\géaﬁ}enﬁkr?%é'é Bbtedhin€Mgt 1ok EgﬁbreggégﬁgéN;%éeﬁ@féﬁfarg3i A
coat i ng- con%&é‘ﬂ'ﬁ’“(ﬂgqei‘?rmﬁeﬁtf’ﬁ“ﬁb?’ éﬁﬂéﬂ%gbl e particul ate styrene pol yner,
conprising 5 (A from10 to 90% by weight of a tristearyl ester whose

mel ti ngigpoi tdmparalive &xBfpldsaP8nd £aM 60 to 65C,

In this case, typical coatings, without hydrogenated castor oil, were used.

Table 3:

15
Coating-composition Inv. Ex. | Inv. Ex. | Inv. Ex. Comparative examples
formulation 9 10 11 CE C6 C7
GTS [% by weight] 35 35 35 60 60 60
HCO [% by weight] 45 45 45 0 0 0
Silicate [% by weight] 15 15 15 10 10 10
GMS [% by weight] 5 5 5 30 30 30
Amount of coating [% 0.35 0.35 0.35 0.35 0.35 0.35
by weight]
Molding
Steam pressure 0.8 1.0 1.2 0.8 1.0 1.2
applied [bar]
Density [g/]] 235 235 23.5 22.3 225 225
Compressive strength 162 154 146 154 138 133
[kPa]
Flexural strength [kPa] 793 805 785 715 744 734
Demolding time [sec] 27 115 146 21 113 130




(B) from 10 to 90% by wei ght of a triglyceride of a hydroxy-Cl6-Cls ol eic
acid whosep@gsbng point is in the range from70 to 95C. 10 2. The
coating-conposition fornulation for expandable particul ate styrene pol yner,
according to claim1l1, which is essentially conposed of (A) from20 to 80% by
wei ght of a tristearyl ester whose nelting point is in the range from60 to
65C, (B) frpg%}gﬁms 50% by wei ght of a triglyceride of a hydroxy-Cl6-Cls
fatty acid ose nelting point is in the range from70 to 95C, (C) from
5 to 30% by wei ght of a hydrophilic or hydrophobic silicate, (D) fromO to

40% by wei ght of coatighroepositicrReasihisn fof expandbblEbaricalktey/staend polylie), from 0
to 10% by wei gtyo % sifigduaternary ammoni um salt, sulfoniumsalt or

et hyl enebi sstearylrdra ide, 20 the entirety of components (A) to (E) being
100% bySwei ght .(Aﬁ. fromel Gle £0P by weiaploafia trisfearybesien Wiaseineliig koipn HalbE e
particul ate styagjefrgrolbgnee5°C,according to claim1l or 2, wherein glycerol
tristearate ( t4d r q t6,. | as _pkrist.earyl ester
(M- 25 4. The BbalomcALE s8R ¥ wah @ Lrpllert o2 HRMy TaeFlndo BEH 731 ¢
styrene poIyner“!hosﬁvﬁ’@g‘r'@iﬁ?g"tﬂ%’”é'ﬂ%ﬁar'?ﬂifr@F"@t%@ei n hydrogenated castor oil
(HCO is used as triglyceride of a hydroxy-Cl6-Cl0 oleic acid (B). 30 5. An
expandaRl e ,par t+ N-ug ISl . e i ng

Wi oh s 2 coaﬂhﬁg;%@n%%%‘%?@aﬁ‘?’”gﬂn%@g{w. pahdepdiolBshaoanili 9, |
4. 6. The expd@feRBing tpsiaim ¢ uvhisl issasgertipdy sempatad Aiccording to clai m 5,
whi ch has (1) (&) f frost20cto 80kigy weigposfectristbafyt esteiOvHoskeondtihgoyointds ghthe based

on the 35 expan tfbrﬁ%‘ic?@?’d?o' ymer, of at |east one conpound fromthe
group conprisin ycer ol nonost ear at e, ceraol distearate, zinc stearate,

I
quat er nary. amfBhi TRNCR PS0%RY Vet RhaioVes il AV HPKECent s driARds, and
(11) a15econd odwbe nepittgmoodédindfie fangenfroml7a to &Py wei ght, based on the
grg;’igga?' fosgyr(éj‘efr%' ¥i¥I0% BY wRighPétd RS- Ay4@BhasE aliditdg to any of 40
" (D) from 0 to 40% by weight of a glyceral monoester of a C1-Cis fatty acid,
(E) from 0 to 10% by weight of a quaternary ammonium salt, sulfonium salt or
ethylenebisstearyldiamide,

20 the entirety of components (A) to (E) being 100% by weight.

3. The coating-composition formulation for expandable particulate styrene polymer,
according to claim 1 or 2, wherein glycero! tristearate (GTS) or tristeary! citrate
(CTS) is used as tristeary! ester (A).
25
4. The coating-composition formulation for expandable particulate styrene polymer,
according to claim 1 or 2, wherein hydrogenated castor cil (HCO) is used as
triglyceride of a hydroxy-C1¢-Cys oleic acid (B).

30 & An expandable particuiate styrene polymer, comprising at ieast one coating
which has a coating-composition formulation according to any of claims 1 to 4.

6. The expandable particulate styrene polymer according to claim 5, which has

(1) a first coating composed of from 0.1 to 2% by weight, based on the

35 expandable styrene polymer, of at least one compound from the group
comprising glycerol monostearate, glycerol distearate, zinc stearate, quaternary
ammonium salts, sulfonium salts, and ethylenebisdiamides, and
(Il) a second coating composed of from 0.1 to 2% by weight, based on the
expandable styrene polymer, of a coating formulation according to any of

40 claims 1 t{o 3.



