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(b) 3 to 40 parts by weight of said flame retardant;

(c) 1 to 15 parts by weight of said auxiliary flame retardant; and

(d) 0.003 to 10 parts by weight of tetrafluorosthylene based polymer.

Thirdly, the present invention relates to a flame-retardant composition comprising:

(a) 100 parts by weight of said styrene-based polymer having mainly syndiotactic configuration, or a

60 mixture of said styrene-based polymer and a thermoplastic resin (exclusive of tetrafluorosthylens-based

polymer) and/or rubber;

(b) 3 to 40 parts by weight of said flame retardant;

(c) 1 to 15 parts by weight of said auxiliary flame retardant; and

(e) 1 to 300 parts by weight of an inorganic filler.

55 Fourthly, the present invention relates to a flame-retardant composition comprising:

(a) 100 parts by weight of said styrene-based polymer having mainly syndiotactic configuration, or a

mixture of said styrene-based polymer and a thermoplastic resin (exclusive of tetrafluoroethylene-based

polymer) and/or rubber;
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constit f¥¥fkal units, for exanple, diad when two constitutional units are
conti nuous styrene-based polymer to be used in the present invention varies in molecular weight. The weight

average molecular weight of the styrene-based polymer is preferably at least 50,000 and particularly
preferably at least 100,000. If the weight average molecular weight is less than 50,000, the styrene-based

35 polymer is not sufficiently high in heat resistance and mechanical strength, and the resulting composition is
not sufficiently improved in heat resistance and mechanical strength.

The styrene-based polymer to be used in the present invention is not critical in a distribution of
molecular weight, and those having various distributions of molecular weight can be used.

_— The upper limit of the weight average molecular weight of the styrene-based polymer is usually about
' g0 1,000,000 although it is not limited thereto.

The styrene-based polymer having mainly syndiotactic configuration has a melting point of 160 to
310°C and thus is much superior in heat resistance to the conventional styrene-based polymers having the
atactic configuration.

The styrene-based polymer having mainly syndlotactlc configuration can be prepared, for sxample, by

45 polymerizing a styrene-based monomer (corresponding to the above styrene-based polymers) by the use of
a catalyst comprising a titanium compound and a condensate of trialkylaluminum and water in the presence
or absence of an inert hydrocarbon solvent (see Japanese Patent Application Laid-Open No. 187708/1987).

As the component (a) of the present invention, the styrene-based polymer having mainly syndiotactic
configuration is used alone or in combination with other thermoplastic resins and/or rubber.

50 A suitable thermoplastic resin is chosen depending on the purpose of use of the composition and so
forth. For example, styrene-based polymers such as polystyrene having an atactic configuration, polysty-
rene having an isotactic configuration, an AS resin and an ABS resin can be used. In addition, polyesters
such as polyethylene terephthalate, polycarbonate, polyethers such as polyphenyleneoxide, polysulfone and
polyethersuifone, condensed polymers such as polyamide, polyphenylenesulfide (PPS) and polyox-

55 yethylene, acryl-based polymers such as polyacrylic acid, polyacrylate and polymethyl methacrylate,
polyolefins such as polyethylene, polypropylene, polybutene, poly(4-methylpentene-1) and an ethylene
propylene copolymer, halogen-containing vinyl compound polymers such as polyvinyl chloride, poly-
vinylidene chloride, and polyvinylidene fluoride and the like can be used.
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pre nt mventlon ihe auxuly w me retardant IS needed to use as the component (c) in
combination with the component (b). The objective effects cannot be obtained if only one of the
components (b) and (c) is used.
Various auxiliary flame retardants can be used as the component (c). For example, antimony-containing
auxiliary flame retardants, e.g., antimony trioxide, antimony pentaoxide, sodium antimonate, metallic
55 antimony, antimony trichloride, antimony pentachloride, antimony trisulfide, and antimony pentasulfide can
be used. In addition, zinc borate, barium metaborate and zirconium oxide can be used. Of these
compounds, antimony trioxide is preferably used as the component (c).
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zophenone-based ultraviolet ray absorbers, aliphatic carboxylic acid ester or paraffin-based external lubric-
45 ants, lubricating agents, releasing agents, antistatic agents, and coloring agents.
The resin composition of the present invention can be obtained by compounding the components (a) to
(c) and in some cases, further the components (d) and (), and if necessary, further various additives, and
kneading at a suitable temperature, for example, at 270 to 320° C. In this case, compounding and kneading
can be carried out by the usual method. More specifically, it can be carried out by the melt kneading
50 method or the solution blending method, using a kneader, a mixing roll, an exiruder, a Bambury's mixer, a
Henschel mixer and a kneading roll.
The present invention provides a resin composition which is excellent in flame retardance and further in
heat resistance and mechanical strength.
Accordingly, moldings obtained using the resin composition of the present invention are of high safety
§6 against five and thus can be widsly used as home electric applicances, construction materials and so forth.
The present invention is described in greater detail with reference to the following examples.



.inmprovenent in thermal properties can be expect ed. Hal ogen-containing flane
“retardants are used as the co of the present invention. Exanples
of the hal ogen-cont ai ni ng f|ag§'%@?§?é£ﬁf conponent (b) are

v t et rabr onobi sphenol A, de- cabronodi phenyl ether, polychl orostyrene,

brom rp@,:gﬁm@mtmﬁ_gqe such as pol ytribronostyrene and the 35 like, and
pol y( droronmoptienyrene oxide). O the above flane retardants,

pol yt rPrEYuGISR 8 Poiy8iRne MY EFHdReidtihRuMtigne oxi de), decabronodi phenyl ether,
and tetrabronobi sphenol A are preferred. The: anount of the conponent (b)
(fl anme rptaabsbionwpropthdariz & of Biubrd a8 @ spidént Snd®/minGli off RlractiRkyitafinm Rhy 560 hMol35

part s d8yaluviriughitom aoi theffiplaldmiatahee b batylysi torhppndits, pad &S50, Weitgditshpene wds0 part s
by weiigitstiuced ardipelysenzpdfoemtoutd) (a). |f the anount of the conmponent (b)
added i sAfleeths raahtion was pamplededbifie predughvgs wabhed witls a hydreehioniocesidimethamb midure ion | S
not sudetdmposenaridyremansi thé gatalyst \comppnerits raad thep adriekh tecebtairCRS tkp eof @t shagnethased, i f it
i s teorrolymprafmolugiyrens). t The [pplymer wast extradtegnithy methy! @twicketdng im @t Sokhlat (i @btain 8r oved
and orpxiragtionesidup 97 95% by weight. freecwaight avareopmelprulet waight efitee Rolymeswvas£60.900. Ina

det er i "‘Hr-¥MB gnalypisdsoivont1.2rdighiarehanzqng), ARt absarptiom ascekaklp dm b svndigtactis confiyyation

det er rﬁaﬁébs"a’ﬁ‘ﬂ)ﬁb‘&? prin-The @pdisrrtictly 9racemic Patac e (Risulated, from, &1 PaAr8VaSor t h.
For e ??ple I n appllcatlons where heat resistance is inportant, such as
hon® Ee:'t_.‘ | ces, high nelting conpounds (mp., nore than [err])
such enyI ether is used. When it suffices that flame

--ret arm&ogg{ﬁéﬁ%g EQn sgna%ach;{_c%@m ds is obtained, the anmount of

L_,the conponent erably parts by weight. Wen flane

ret yrdange eQicr %@Wg ToPtoMenL ds @ sivdht bkt SYRRAGIGH totrhelifox mumtan@%ootmol
LOMPONG Rfumnbch atomn B RdtiSiafitintxahd: ad Satdhfdt Eipbiontdyandt S0MC, mol of StyrbibCanBr €SENt
| NVentyi28Mnol étfpemetvpictyrdnd s .Hro%n&draﬁdsdimniedmzra&ﬁ@led to use as the conponent
() in casbingabigistion/of Badibif t1RPGIOANAE whdpd wilEh@kicR6rci adRmREne®I mSauesg@not  be
obt ai nieebmipbseOatid\reati@ the cdtdhst componsaeNbril thén dridddo OIBtin 680 Y HE & .copdBivion LThis
auxsas| icapojynick waeextradiar withnhethyt athyl [ketonesie @ Sashidt e oktdiminnexeradtion( @giduerad 80% b MPI €,
ant i nowwighic Borttizmi copotgmen raialning afjer tHecameactiont the eeight sverage golecudan bightiwgs 84000 de,
ant i nomynunber axerrgecraglecglamiveight wast240900aand therraditing Ippict weB 286G Therpymetemistyrenany
t ri chlukt centent ofrthe nepalymerewas Somdi%r inde'*C-HIMR| andlysis, alsprplidng iwelke, obsamnved &h 145 b ny

vpe Nt R 14522 Pam 96 182dopm. Theyeclivtagtialty inipaetacyefrsrene upteras paicyietechinm ti‘Pe and
zi r¥orfegliaepraid2®%an be used. OF these conpounds, antinony trioxide is
preferably used as the conponent EP 0 324 392 Bl The anount of

FRAMRLER 1 TQ 8, ANDCO! IVE EXAMPLES, 1, '-- vvelght preferably2to 10

parts by vve| nore pr.efer at}J ts IQ " 0 .parts by |
el ght vuso hac:g’ sﬁfx ﬁvél}sh.sy § tna:t F gol I’al'ntavmg ngi ctlc nfl%ea?t{llér?) me ( lrer{51 gd IS
lcgﬁnot e i eiiniﬁv gg;e qu E% el ﬁ;’ &ﬁiﬂém
(c) Isabacﬁg\% b mp’ﬁ 1 i '%g@ﬁm.t-. dfavofvaerh i 4

m ptional
ef f ECtVI&ﬁQoﬂgﬂn{ Béidt! D8 ne AR fobidafde &l rmﬂ 56091% ng R6 VUL Y4l ibraiardé ?sample
batlgs iiadbes: 1.90KRF3n ARG swamasm

EXAMPLES 9 TO 18, AND COMPARATIVE EXAMPLES 3705

The polystyrene having syndiotactic configuration produced in Reference Example 1, a rubber-like

45 polymer and a flame retardant (A, B), an auxiliary flame retardant (C) and glass fiber were compounded in

the proportion shown in Table 2, and molded in the same manner as in Examples 1 to 3. The izod impact

value, tensile modulus, Vicat softening point and flame retardance as determined according to UL 94
Standards are shown in Table 2. .
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A n the case that a tetrafl uoroethyl ene-based polyner is used as the
‘conponent (d) of the present invention, nelt dropping of the resin can be

i nhibited during its burning and Fﬂl??‘taﬂ%Bépreadi ng of fire due to the nelt

#droppi ng can be effectively prevented. 10 Speci fic exanpl es of the
‘tetrafl uoroethyl ene-based pol yner are a tetrafl uoroethyl ene hormopol yner

(pol ytetrafl uoroethyl ene), & copolymer of tetrafl uoroethylene and

hexaf | uor opr opyl ene, and a tStjrafl uoroet hyl ene copol yner containing a snall
amount of a copol yneri zabl e ggflhyd ey cgl | ¥ sat yr a'g)ed m)rﬁ)rrer The fluorine
conteat of the tetrafl uoroe | gnedbagedipal ymeg ig 6% t0576°/§by wei ght and
preferably 70 to 76% by wei @qt). 15 T;ﬁe anount of the &onponent (d)
conpounded is 0.003 to 10 p&¥s by weight, preferably 0.02 to 2 parts by
wei ght and nore preferably 0.1 to 2 parts by weight per 100 parts by weight
of the conponent (a). If t®e gnount of the conponent (d) conpounded is |ess
than 0.003 part by weight, gthg gel{ dyopping- pr eventing veffect cannot be
obtai ned. Further, an ingr@#nilcsfi gl @n e ugedgaset heg corgonent (e) of
the present invention. TR BRYroanNc Nildemis AotacrHti eal i-n forn that
is, it may be fibrous, gP&h@l~ar or powdery. 20 Exanples of fibrous

i norg%ni c fillers include glass fibers, carbon fibers, alumna fibers and
the ITke. Particularly prefpeted are glass fibers and carbon fibers. The
formof the glass fiber% i gkjdes a cloth form a mat form bundle cut
-form a short fiber fo i laneat domm b i pseferred for the gl ass

\Jiber to be of the bungggg formand to have a length of 0.05 to 13 mm
and agfiber dianeter o™~ 30 [err]. Particularly preferably the gl ass
Aiber is subj ected to silane treatnent. 25 As the carbon fiber, a

pol yacrylonitrile (PANE>»a feber i eferregd. re preferably the
carbon fiber is of thg)écg gglj'fbl béer étyg{a ]c;i’nd f‘ési %&"ﬁmé of & i bers each
having a length of ab@&P& nmm and a diameter of 7 to 15 [err]. As the
granudsar or powdery i gl fel lwer @t g cw canrbom blacke gr aphi te,
titanium di oxi deTy si |® gagg ’GL,dcﬁci umgcar onarf?e,"-' cal cium sul fate, barium
sul fate, magnesi §n carbonate, magnesi um_sulLfat e rigum 30 sgl fate, oxy

-~ sulfate, tin oxigp, alumna,gkaolin, si B cen ca biedew et al powder and the

“~+'i ke can be used® Tal c, cal cEum car bongt e and mica are preferred. The

aver afe particle di aneterYofgralc is prgferaply @3 tg0 20 [emr and nore

preferably 0.6 to 10 [errd. e, pref qrrgd %\?érpge g)argi c}e dmanet er of
cal cium carbonate is 0. ¥ 8o r

'[err]. T e da iced§aneter'of m ca
is preferably 40 to 250[gfr]Jand nore pwef r‘tablg/ 150 [err]. 35

The ggount of the inorg&E& )| ler conpgun i B tg 300 pabts by wei ght,
preferably 10 to 250 paﬁéJ

wei ght peg 1 G pgtg bg wei ghtfe’of the
conponent (a). If the a of the i notkgamisc Ih-ern-conpounaed is |less

than 1 part by weight, no sufficient effect as a filler can be obtained. On
he other hand, if it i& gorg than 300 parts by weight, uniformdispersion
rafingd be obt ai ned and osi tion, having a poor mechanical strength is

o

£

en
byo

likely to be obtai ned. Defkgmegretardgnt jregin corrpgsi tion of the
present invention contafSn Stitle ToMpoRends éa) o c)man§ i fNnecessary,

further the conponents ®grdad (e). In additjon, various additives or other
synthetic resins can beg , If necessary, unless they inpair the objects
of tHe present invention. Exanples of such additives include phosphorous
acid ester or phosphoric acid ester-based anti oxi dant s,gbennot riazol e or
ben- zophenone-based ultravi ol et Naymabsonper se abi puhatﬁel cﬁhboxyl ic acid

ester or paraffin-based externg Rubgice e 9 0 0 MO ©0
SN NENE N
o g
& & 8 8 & F 4 % S& S&



«45 ants, lubricating agent,s, rel easing agents, antistatic agents, and
“coloring agents. The r.esin co L the present invention can be
_obt ai ned by conpoundi ng the c%hé#\fébz(o% to (c) and in some cases,
“further the conponents (d) and (e), and if necessary, further various
additives, and kneading at a.suitable tenperature, for exanple, at 270 to
[err]. |rmlthi Stprene copoigmer|ihayiagdsyndiotauticacobflqmatien out by the
usual nmethod. Mre specifically, it can be carried out by the nelt kneadi ng
50 g‘;xet hod or PReduesd dnoRefexansengxaeph®® using a kneader, a nixing roll,
an trudegr, Bajbur v..s, m xer,..a _Hepnschel m xer _and neading roll. The
present ?ﬁvenple‘éﬁg%% iaggngfréé:&eﬁl_‘igﬁ?) R AT \/\)ﬁ?’&T‘F d%%ycellent in flane
retardance angd 5864deE byl gtﬂf!f\tc&ggi,stance and nmechani cal strength.
Accordingly, noldings Obtaihed uSing the resin comp@@tion of the present
i nvent i om3ar eTetribyimodbdbphondis A q¢Rad6Indnd:c SAYTEN U@-g00pde W del y used
as hone electric applicances, construction nmaterials and so forth. The
present invenpreduged d¥sEthpeforp-Y§reater detail with reference to the
foll ow ng exaggl s., 5 EP 0 324 392 Bl REFERENCE EXAMPLE 1 Production of
Pol ystyrefle h izﬁ:g &radeorans iATORSH+ | BRdsGedn by Nikon Seike Gmotbtdwdr e
pl aged Z*Ber r*ogflrfﬂtligngnt?%r?suﬁ%ﬁfﬁtf&?ﬂ::gcmh qjset et raet hoxytitani um
nmet hyT a

and 500 mol as alum numatom o m noxane as ‘catal yst conponents,
~and at [egr], Tadé alameel PASAANA-2860} ViYsdey Auladel ¥oFIdAgd for 4
S 'hours. After the reaction was conpleted, the product was washed with a
>hydrochl ori c weighitwei23af00, mroducedt by dkdrmiksscPetmbchemboxl ttoe ,cat al yst
conponents, and_then dried to obtain 2.5 kg of a styrene-based 10 pol yner
ol ystyrene)?‘tqfhe pol ymer was extracted with nethyl ethyl ketone in a

Soxhl et {9 ob xtract | skelie of 95% [ The wei ght

aver age m?)I ec%?éa‘?e \?\’/er;fnght 0 ar{:l%g %gl ?/%’r Rﬁggugﬁ%%gﬁtgﬂg?l{%rr] - NMR

anal ysi s (sol xgpén cb.5- ft&h) qnbedzedelas @n absorption ascribable to the
syrfi ot actic configuration was observed at 145.35 ppm The syndiotacticity
in racen*8 pentade aaneal cISRiABS i50Mpiddudedaly aJfmn83n PBEL1cl RubREEERENCE
EXAMPLE 2 Production of Styrene Copol ynmer having Syndi otactic Configuration
20 In a re@®toltflere placed 6 [err] of toluene as a solvent and 5 nmol

of getraghhoxytitanium a 0 |, as alugi,pum at am of .net hyl al um noxane
as “cat al yét )é%%%%ené'ﬁfngf ar‘gooa‘a?"gggﬂt?on@.l’??’%! %:P%?f’? d¥% and 1.25 nol of
p-met hyl styr egidficakBla@Lyrpd and pol ymerized for 2 hours. After the
conpl etion of reaction, the product was washed with a hydrochloric

aci d/ met hanol m xture to deconpose and renove the catal yst conponents, and
thesmn dried to obtain 640 g of a copolynmer. This 25 copol ynmer was extracted
with nmethyl ethyl ketone in a Soxhlet to obtain an extraction residue of
80% by

= 49

50
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wei ght. For the copolynmer remaining after the extraction, the weight
average nol ecul ar wei ght was 440 O‘Qia%1 qg nunber average nol ecul ar wei ght
was 240,000, and the nelting pxﬁﬁﬁ §&ﬁ }r]. The p-nethyl styrene unit

. content of the copolymer was 5 mol % In a [err]-NWR anal ysis, absorptions

* were observed at 145.11 ppm 145.22 ppm and 142.09 ppm The syndiotacticity
in pentad of styrgne units as calculated fromthe 30 peak area was 72%
EXAMPLES 1 TO 8, COMPARATI VE EXAMPLES 1 AND 2 The pol ystyrene havi ng
syndiotactic confBlglir 8ti 8n 8s BroBucBd *n FRfer&nce Exahl € 1(with the 35
proviso that in aihpl e 3, the styrene copol ynmer having syndiotactic
configuration o Z%ed in Reference Exanple 2 was used), a thernoplastic

kgt
resin and a flgﬂﬂ* tardant (A, B) and an auxiliary flane retardant (C)
[]

wer e conpounde h& pBop8rt BonSsh&wn&i n Fabl € 1, And kndaded at [err]
for 5 mnutes ®B® ¥he use of a labo plast mill. After kneading, the mxture
was fol ded at [err] by the use of a nolding nachine. The Vicat softening
poi nt and the f| ret ardance as determ ned according to UL 94 Standards
(sanple 40 thijgkp&s,y 1,594 bl ] m(16166i Nch)) @ e-shown, in, Table 1.
EXAMPLES 9 TO 4 AAD"CONPARATNVE-EXAVPEES 3 TO™ Th® pol ysStyréne havi ng
syndi otactic c E‘ rati on produced in Reference Exanple 1, a rubber-1like
45 p# yner andgja flame retardant (A oB), an auxiliary flame retardant (C)
and gl ass fibef| wer¢ conpounded in tl§e proportion shown in Table 2, and
_nol ded in the %ane ner as in Exanl es 1 to 3. The |zod inpact val ue,

{ tensile nodul us| Vi ég saf t gnis gfg,oi |§t nd fl am@ ret@rdanceg agg det er m ned
*""_accordi ng to UY 94 &t @nd&rd¥ a%e &hodn gn Tabl g%. 53 55'6 @ @&P 0 324 392

Bl 1€P[err] [erfr] 20 25 [err] [err] @err] [err] [err] [err] [err]

[

25

{parts by
weight )

4

2

Amount

1

(
Table 2

80

Thermoplastic Resin

Ype
Polycarbonate
Polycarbonate

85
80
85
80
50
100
70
70
100
80
80

Polystyrene Having
(parts by weight)
70
70

Syndjotactic
Configuration

Example 15
Comparative
Example 3

Comparative
Example 4

Comparative
Example 5

Example 16
Example 17
Example 18

Example 14

Example 11
Example 12
Example 13

Example 9
Example 10

50
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{err] 45 - EP 0 324 392 Bl *1 Styrene copol yner having syndiotactic

cnfiguration produced .in Refer le 2 *2 Decabr onodi phenyl et her
(trade nane: SAYTEX 102, prod%’ggsgégghﬂll Corp.) .10 *3
YTet r abr onobi sphenol A (trade nanme: SAYTEX RB- 100PC, produced by Ethyl

Corp.) *4 ~Sb203 (trade nane ATOX-S, produced by N kon Seiko Co.,Ltd.) 15
*5 Too brittle ghd wnsuitable for practical use. *6 Trade nane: Taflon
A- 2500; Vi scosity.gavejage nol ecul ar wei ght: 23,000, produced by Idemtsu
Petrochenical Co: 8 20|Lkd. =7~ Trade namg: Y anite Mj- 523, RQroguced by

Q
M t subi shi 25 §§§§ Riyon C8., 'Lt& , '[n 0878 FerrP *88 grade nane:
JSR ABS 15, produ®ed~by Japan Synt hetic. Rubber Co., Ltd. 30 *9 Tr ade
nanes UDEL Pol ysul fone P-1700, produced by Union Carbide Corp. 35 40 45 50
55 8 EP 0 324392 Bl [err] 10 [err] 20 -
&
8o Q (=] o Q o Q [~} Q g
1 8 14425333 5 31383
P U4
m o
v a o o
’ 29888888388 8 g 8¢8:¢
Ef Jees8dd4d ¢ g 9 g3 3
o o
. 20 %
— u
f iz 171319 nea & 4 a
ﬁsgazzbwvnnﬂzégﬂm
25 g m3 o
8§ 52 g
~N
\/ g 4 z
A [ ] Pe | -
30 & E.:gg.‘::; B T T T ' ' 1 ° 2 g
-
FEEE
o
’é g ) i ] 1 1 ] ] ! ] ¢ 9
35 = 5 &8 &
Py
> + Dy
o) s
: o "
\/40 Esgéz [T4) < n \n [T2] n ™~ n o g O o U]
539d79
anaddy
o .
o 233234 2, 2,25, 959
45 .3 2 :‘l 3 @ L] Q zﬂ gﬂ 1;0 o L] ]
BENEEREIRIEIREE
g o [ ] . H 5
4333438 5553313}

50
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-Lerr]
:0 324

[err]
v[err]

35 [err] 40 . [err] [err] [err] [err] [err]

392 Bl [err] [err] 5 [err] [err] [err] 20 [err]

[err] [ERR] [ERR [err] [d&Fr§324382B1

EP
25

EP 0 324 392 B1 *1 Trade nane: Tafln A-2500; viscosity average

nol ecul ar wei ght: 23, 000, produced by Idemtsu Petrochem cal Co., Ltd. *2
Styrene- hydr ogenat ed but adi ene bl ock copolynei étrade 10 namne:
Kraton G M52, Twaddueane:hyTafkon ARt yiscgsity Average \pt hy|

0

KBS0, pr oducoBRp oM MERET /0887 SRRy (eeifenare: PARLAD

KM330s

10

15

-y
25
30
35
0
45

50

55

Petrochemical Co., Ltd.

*2  Styrene-hydrogenated butadiene block copolymer (trade
name: Kraton G-1652, produced by Shell Chemical Co.,Ltd.)

*3  Methyl methacrylate-n-butyl acrylate~styrene copolymer
(trade name: PARALOID ® KM330, produced by Rohm &
Haas Co., Ltd.)

%4  Styrene-butadiene block copolymer (trade name: JSR
TR-2000, produced by Japan Synthetic Rubber Co.,Ltd.:
styrene content: 40% by weight)

%5  Decabromodiphenyl ether (trade name: SAYTEX 102,
produced by Ethyl Corp.)

%6 Tetrabromobisphenol A (trade name: SAYTEX RB-100PC,

produced by Ethyl Corp.)
*7 Sb203 (trade name: ATOX-S, produced by Nikon Seiko Co.,Ltd.)

*g GF: Glass fiber (CS 03 MA 429A, produced by Asahi
Fiber Co., Ltd.; fiber length: 3 mm, fiber diameter:

13 um)

REFERENCE EXAMPLE 3

Production of Polystyrene having Syndiotactic Configuration

In a reactor were placed 2 £ of foluene as a solvent and 5 mmol of tetraethoxytitanium and 500 mmol
as aluminum atom of methylaluminoxane as catalyst components, and at 55°C, 15 L of styrene was
introduced and polymerized for 4 hours.

After the reaction was completed, the product was washed with a hydrochloric acid/methanol mixture to
decompose and remove the catalyst components, and then dried to obtain 2.5 kg of a styrene-based
polymer (polystyrene). The polymer was extracted with methyl ethyl ketone in a Soxhlet to obtain an
extraction residue or 97% by weight. The weight average molecular weight of the polymer was 400,000, the
number average molecular weight of the polymer was 180,000, and the melting point of the polymer was
269°C.

In '3C-NMR analysis (solvent: 1,2-dichlorobenzene) of the polymer, an absorption at 145.35 ppm as
assigned to the syndiotactic configuration was observed. The syndiotacticity in racemic pentad as cal-
culated from the peak area was 98%.

11



* 4 St yrene- but adi ene bl ock copol yner (trade nane: JSR TR-2000, produced
“by Japan Synt hetic Rubber Co., ; sfyrene content: 40% by weight) *5
Decabr onodi phenyl et her (tradeLé’g%.zzg§Aé’}ll'EX 102, 25 produced by
TEt hyl Corp.) *6 Tet r abr onobi sphenol A (trade nane: SAYTEX RB- 100PC,
pr oducestampLeeghyl Corp.) 30 *7 [err] (trade name: ATOX-S, produced
by N kon Serko Co.,Ltd.) *8 G- dass fiber (CS 03 MA 429A, produced by
Asahi Fi brr 1000parts by Gkeight’ 10283 poiyakeinb having $ndibthdd8 corip@taioh @btainatP inlibdr&iics ] ) 40
REF EREHigimplieX\\iele Fadded™0.0 (et oy aidight of (R06-MiSdriyBuBMEmBylbHBY HRHHEHRE bibifosphite
Conf & giracé iname: | PEP236r @adiced byeAdeke Agasetorp) bRy 0J fakt ByOkdighiof 28-dhefBltyi@nt and
5 mol methyipkenelade oramb:i SumirisemnBHIT rod@Bd ySLmifdmodtagaku LBBL, LW a3 taftitkiadnts, 23
met hy| &#risriyrwsighned pelgtribramestyyene, &pantp by eeigit of aticloreyt tridxials ($he Ol fradieciamp ARX-SSt YT ene
was i nerodiraed by NikeniSeikel Gontid.)zand 0f3mart by Weightof polftatraiiuotohtbylene agtichoveranhsh dry
conpl ePleeged arrkngadad ard Peljpized by dhecuse o & tinzscray Mreedind exdrider. aci d/ met hanol mi xt ure
to deconpeeelsisdhysobiained were injestion|molded &oPrpdsRe A 09+ 1877 (A2 ncl thickflammatidt ai n
2.5 kg SRgeimgn.c¥ r@ﬁ@%ﬁ%&“ﬁmr‘h"({ww& AesReting tor HES4pHandards. Thewtesuligtof act ed
with nﬂ?ﬁgg'" ! F"’%gﬂ'rf@ Tble 4 alsng Wit the tresula! Apeasusamestof dpacktienadn fipwel due or
97% by VR A Vi MRt aver age mol ecul ar wei ght of the pol ymer was
400,,00 { AN-LL AR, 2C Ul g ei ght of the polynmer was 180, 000,
and 1€h %s’ ot ‘ Fhe i [err]. In [err]-NWVR anal ysis
(S0l vent iy dhoZalb GiahidF 9P ”Eﬁ\ﬁé 1ol fraP b YO Soner (e Bsefﬁtvbom g.e%‘b?e-rﬁ PP
; @S aSSbaRpRhndb® inld redbyarih&d rficl tekt fidkbd Wb F)l%[‘!tk da (alg e?;l‘('} egrdslu{t& shown in
‘syndi oragdd.city in racemc pentad as cal - cul'ate rom the peal'<1 area
was 2§8% 11 EP 0 324 392 Bl EXAMPLE 19 To 100 parts by wei ght of the
'ystyrene having syndiotactic configuration obtained in Reference Exanple
3 were added 0.7 part by weight of
(2,6-di-tert-butyl-4-nmethyl phenyl)pentaerythritol diphosphite 5 (trade
name: PEP-36, produced by Adeka Agas Corp.) and 0.1 part by wei ght of
2,624 -tert-butyl -4- nethyl phenol (trade nane: Sumriser. BHT, produced by
Sum tonmo Kagaku Co., Ltd.) as antioxidants, 23 parts by weight of
pol ytri bronostyrene, 6 parts by weight of antinony trioxide ([err] (trade

., hame At ox- S,
SN

30

50

55
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yproduced by N kon Sei ko Cq, Ltd.)), and 0.3 part by wei ght of
“pol ytetrafl uoroet hyl ene, which y bl ended and kneaded and
pelletized by the use of a tmnnmgéﬁé%ﬁgﬂ%gglng extruder. 10 The pellets
“thus obtained were injection nolded to produce a 0.79.[err] (1/32 inch)
thick flammbl e speci men. This Speci nen was subjected to the burning test
according to UL94 Stan gégsu,The results of the burning test are shown in
Table 4 along with thel$ kSt Swof wNe@surengnt (Of o MRAact strgngth, flexural
strength and Vicat gsoﬁ ;ipou nt. 15 EXAMPLES 20 TO 27, AND COVPARATI VE
EXAMPEE 6 In the s§ H ni as,in,Example 1 except thatnthe conponents (a)
to (e) shown in Tafl we car,rpe,unaedo&nqa p&edﬁt m aed O‘@tl o, test
pi eces were produ&é@fa d ev@udted: Bhedredul & é&eéShoﬁn i@ Table 4. 20 25
30 35 40 45 50 55 12 EP0324392B1 [err] 5 [err] [err] [err] 20 [err] 25 t
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¥50 55 13 EP 0 324 392 Bl [err] 20 [err] [err] [err] EP 0 324 392 B1
“*1 Styrene pol yner having syndi%gaé%%?g%{:fi guration: Styrene pol yner

havi ng syndi otactic configuration ed in Reference Exanple 3 *2
“Thernmopl astic Resin 10 5 PC. Polycarbonate (produced by |demtsu
Petrochem cal Co., Ltd.; trade nanme: Idem tsu Polycarbonate A 3000) GPPS:
General Purpose Pol ystyrene (produced by 15 Idem tsu Petrochem cal Co.,
Ltd.; trade nane: |dejn&pu Pol ystyrene US-305) 20 no PPS:

Pol yphenyl enesul fide {i€§rinsic viscosity [err]: 0.18 [err] *3 Rubber 25
SD:. &tyrene grafted*Qutafli ene rubber (particle dianeters 0.7 [err]; trade

] =3

name; ‘Met haburene |B3p; [BO, .n5°prqd%cgdmbyth§ubi ghi Rayon Co., Ltd.)
MAS: Met hyl et hacr ygiat 8 n- butyl "acfyl at & st ¢ ere copol §ner - (produced by
Rohm [err] Haas Corp.‘éé’ rade name: PARA'D [err] -330) *4 Fl anme
Ret ar dant 22
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gs Polytribronostyrene (produced by N ssan Fero Corp.; 40 trade nane:

PYRO- CHEK[ err] 68 PB) .b: Decabrogngghen | ether (produced by Ethyl Corp.

trade nane: SAYTEX 102) c: Pol y( 3 @ﬁylene oxi de) (produced by G eat

take Corp.; trade name: G.C PO 64P) 50 55 15 EP 0 324 392 Bl *5 [err]

(trade nanme ATOX-S, produced by N kon Seiko Co.,Ltd.) 5 *6

Tetrafl uora@et h a I oduced by Du
et ghgREnd g&ﬂymte B Omﬁh@a%l@&éu@é PGt Bh Y

Pont Corp.; tradé& nane norganic fi'ller G- G ass fiber

([err], producedyRenédspdlytePiaving sihdiothcbbé &dﬁﬁ%?ﬁta@i&ﬁl fiber
dianeter: 15 13 [err]) Talc: Talc FFR produced by. Asada Seifun Co., Ltd.;

20 aver aperogdacedcia Referinee ERamppen 25 30 35 40 45 50 55 16 EP O

324 392 Bl [err]
*2 Thermoplastic Resin

10 5 PC: Polycarbonate (produced by Idemitsu Petrochemical
Co., Ltd.; trade name: Idemitsu Polycarbonate A 3000)
GPPS: General Purpose Polystyrene (produced by

15
Idemitsu Petrochemical Co., Ltd.; trade name:
Idemitsu Polystyrene US-305)

20 no PPS: Polyphenylenesulfide (intrinsic viscosity
{n): 0.18 dt/g
*3  Rubber
25

SB: Styrene grafted butadiene rubber (particle

diameter: 0.7 um; trade name; Methaburene IP-2;

<jf

30 n5 produced by Mitsubishi Rayon Co.,Ltd.)

MAS: Methyl methacrylate~n-butyl acrylate-styrene
copolymer (produced by Rohm & Haas Corp.; trade name:
® paraLoID & rm-330)

*4 Flame Retardant

i,f a: Polytribromostyrene (produced by Nissan Fero Corp.;
trade name: P!RO-CHEKo 68 PB)

b: Decabromodiphenyl ether (produced by Ethyl Corp.:
trade name: SAYTEX 102)

.H Poly(dibromophenyiene oxide) (produced by Great

5 Lake Corp.:; trade name: GLC PO-64P)

55
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Terr] 5 [err] 10 15 20 [err] 25 [err] [err] 30 [err] [err] [err] [err] 35

ferr] [err] [err] 45 [err] [err] 50 17 EP 0 324 392 Bl *1 | zod

I npact strength 5 Me Lﬂ§§93qa550rding to JIS-Z-7110 (notched).
%2 Fl exural strength and Modul us of elasticity Measured according to
ASTM D- 790-71. 10 *3 Burning test Measured according to UL94 Standards
(both the first 15 and second flamng tines indicate a flam ng

time aft*r $hg0f i(teade waeWEUX~S,2@roduced by Nikon Seiko Co.,Ltd.)
5 *6 Tetrafluoroethylene-based polymer
Polytetrafluoroethylene (produced by Du Pont Corp.j;
trade name: Teflon) |
0 %7 Inorganic filler
GF: Glass fiber (CSO3 MA429A, produced by Asahi Fiber

Co., Ltd.; fiber length: 3 mm; fiber diameter:
15 .

13 um)
i Talc: Talc FFR produced by Asada Seifun Co., Ltd.;
o
o average particle diameter: 0.6 um
L
25
v
30
35
\_/ ©
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- Clains 1. A flane-retardant resin conposition conprising: (a) 100 parts by
- wei ght of a styrene-based poly i inly syndiotactic configuration
" such 26 that the proportrg?é;?%r%%eé?c pentad is at least 30 % or a
. mxture conprising 1 - 99 % by wei ght of said styrene-based polymer and 99
~ %to 1 %by weight of a thernoplastic resin (exclusive of
tetrafl uoroet hyl ene- based poI ymer) and/or rubber; (b) 3 to 40 parts by
wei ght of a hal ogen-cont a|=n| g -flanme retardant sel ected from the group
consi sting of polychlor o.sgy:r n§ @rcﬁﬂ fat@d PoLysEyr @ne,@
pol ydi br onophenyl eneoxi d"se cadi br onodi phenyl et her, and
t et rabr onobi sphenol A, ?ﬁlﬂ“‘( ) 1 to 15 parts by wei ght of an aUX|I|ary
flame retardant selectegd froghthe group consisting of antinony-containing
[ orate parg urg ngt algor gt e and
|E|Cog £ @€ afmel €n £ a¥m ¥ wherein the
st one conpound 35 sel ected fromthe group
consi sting of styrene-ased ol yner other than conponent (a), polyester,
pol ycar bonat e, pol yet hes , 2A reS| n and polyphenyl enesul fide. 3. The
conposition as clai ned ngg i M 17 Whefleif tthe™ ubBbef i " styrene grafted
but adl ene rubber, nethydsg acryl ate-n-butyl acrylate-styrene copol yner,
styrene hydrogenated byt adi ene bl ock copol yner or 40 st yrene- but adi ene
sition as claimed in Caim1l, wherein the
< auxiliary fIarre retarda tﬂlgso amt i vony trioxide~ 5 The f1 ane-retardant
Fesin conposi tion of d fhaldiconpri sing additionally: 45 (d) 0.003 to
10 pasts by weight of t &t raf T uor oet hyl ene based polymer. 6. The conposition
ag clained in Caimb5, wherein the styrene-based pol ymer having

syndi otactic configurati on%ch tdhat the Ppropogtigon Hf wacenm ¢ pentad is at

| east 30 % has 50,000 to § DGO 00D & Weiyht a'Ver"age’“rmF-ecuI ar wei ght. 50
7. The conposition as cl a@ Pn U & nf5,° wier Bi 1P t he tﬁerm)pl astic resin
is aes| east one conpound ge fr-om-the & oup -songi stj ng of
styrene-based pol yners ot Rery tQach tn(a& gpolszesmer pol ycar bonat e,
pol yether, ABS resin and polypfiernyl e‘ne:g,ul"fl de.~5% & The conposition as
“'clainmed in Caimb5, wherein the rubber is rubber-like copol yner containing
“a styrene-based conpound @$_¢ne conponent. 18 EP 0 324 392 B1
* & L M S * 3l 28)d8| acs Srgn®h SIEaﬁJred according to
JI'S-Z-7110 (notched). *2 3 e§ur§I St engt 3 aﬁd Modjfl us,; of elasticity
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» 10 *3 Burning test Measured according to UL94 Standards (both the

« first 15 and secon imes indicate a flamng tine
after the fire is renoved). 8“&3%&%3 A flame-retardant resin

¥ composition conprising: (a) 100 parts by weight of a styrene-based pol yner
~ having mainly syndiotactic configuration such 25 that the proportion
of racemc pentad is at |east 30 % or a mxture conprising 1 - 99 % by

wei ght Bt safzodtimpaetpateengeyner and 99 %to 1 %by weight of a

t hernopl astic resin_(exclusive of tetrafl uor oet hyl ene- based pol yner) and/ or
rubber; (b) ’Qe%%uﬂﬁdp%?gr%n%‘i%hﬂ%ﬂ o Wl og‘é‘n ining -flane

retarda selected fromthe group copsjstin phl orostyrene

br omi na{] d p%f%‘i‘ﬁ%n%tr%‘ﬂvg ‘gﬁfﬂﬁb}ﬁﬂ e‘hgcﬁciig

cadi br onodi p her dtetr A, and (c) 1 to 15 parts
by wei ght of g‘éﬁ?&l?ﬁ#?‘ +%$et?§?%ﬁg§%f@§ﬁ% ed from the group

con®¥i stjng g% ang | m)gg 1g'ont aining auxiliary flame retardants, zinc borate,
bar i um et aborat E*Ent®2Fr coni unoxi de. 2 The conaposition as clained in

aiml, whohgliut08 ARSLORAES GLEF dhddadiad RS e RN S5

sel ected fr onsisting o rene pon er than

conponent ( p e ﬁgg\,}\’;

poqu;phenyl e?lges%l ?é%gﬁ& h?ﬁﬂ%cﬂ%ﬁﬁl ‘%‘s]ééé%rﬁ ar mrhl erein the

rubber is styieng; s {;epem &4y ene rubber, nethyl rret hacryl at e- n- but yl

-~ acryl ate-styrene copol ynmer styrene- hydrogenated but adi ene bl ock copol yner

ior 40 styrene-but adi ene bl ock copolyner. 4. The conposition as cl ai ned

dndglaiml, wherein the auxiliary flame retardant is antinmony trioxide. 5.

\Ihe flommasretardant resin conposition of Claim1 conprising additionally:

45 (d) 0.003 to 10 parts by weight of tetrafluoroethyl ene based

pol yndr . A Gamelrisiardara ngsinompasitioracomplisiigned i n Claim 5, wherein the

st yr ene- bdaeldo patsybyewsightiof o gtyronadshisat polyiviec having fmaiplyr sybdisattic vafigurdiient suche

pr oggor t i orthadthe meapemtivreof preamiggentad iafat Ibashdl %3¢ mikiare cBOPBDO 1t-9 2o BYBIFR0 of

wei ght avef agjé smoheskagsédapolymer gt 99 %(to 7. % Ty eweighhef Gstherimoplastics resin déxalpsveiaf  Cl ai m

5, wher ei retrafiuoraetigp polyeen) anglfonrupkeriat | east one conpound sel ected from

“the group ®ohde 40irade by weig ‘Efn%hﬂ%&?@@ nipiing rélame potardept gelpated diempingue (a)

~ poI %est er, gﬁ'ﬂ";ﬁ: aof b@ﬁ'&?’@m tbfP@}'“a""ABBmV%\g?'ﬁ aPRYdBmppeeYSeRifes ufer i de. 55
he corfg

|n t he rubber i S. rubber-1ike

W a la nsr 0
¢ Op0| ymer ant?honéébr?ta géauxgllra aﬁg reta z%%@tﬂ?@arrum-me{{gtlaﬁe and ZII'COI'IIUMOXI

2. The composition as claimed in Claim 1, wherein the thermoplastic resin is at least one compound
35 selected from the group consisting of styrene-based polymer other than component (a), polyester,
polycarbonate, polyether, ABS resin and polyphenylenesulfide.

3. The composition as claimed in Claim 1, wherein the rubber is styrene grafied butadiene rubber, methyi
O methacrylate-n-butyl acrylate-styrene copolymer, styrene-hydrogenated butadiene block copolymer or
N 40 styrene-butadiene block copolymer.

4. The composition as claimed in Claim 1, wherein the auxiliary flame retardant is antimony trioxide.

6. The flame-retardant resin composition of Claim 1 comprising additionally:
45 (d) 0.003 to 10 parts by weight of tetrafluoroethylene based polymer.

6. The composition as claimed in Claim 5, wherein the styrene-based polymer having syndiotactic
configuration such that the proportion of racemic pentad is at least 30 % has 50,000 o 1,000,000 of
weight average molecular weight.

50 :

7. The composition as claimed in Claim 5, wherein the thermoplastic resin is at least one compound
_selected from the group consisting of styrene-based polymers other than component (a), polyester,
polycarbonate, polysther, ABS resin and polyphenylenesulfide.

55 8. The composition as claimed in Claim 5, wherein the rubber is rubber-like copolymer containing a
styrene-based compound as one component.
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EP 0 324 392 B1 * C L M S * 9. The conposition
as clainmed in Caim8, wherein the rubber-1ike copolynmer s styrerme—g+afted
but adi ene rubber, nethyl net heg‘P'% putyl acryl yner,
stryrene- hydr ogenat ed but adi ene bl ock copol yner or E‘Imﬁmv"i W’Fﬂ bl ock
copolynmer. 5 10. The conposition as clained in C aimbg emel

t hernopl astic resin and/or rubber is added in an dnpunt of 99% by wei ght of

them ure .The conmpositi.qn as clained in Caimb5, wherein the
aUX|I|a fFMH&%‘%ﬁ:ﬁD‘ im)nytrioxide 10 12. The conposition as

clained in er&idy t af,]_uarqet sed polyner is

t etrafl uoroge%ﬂugnéd "g(;% o%f?° %{é‘#nuﬂf]lq’a cggnt resin conposition
of C ai,, %pé)s by wei ght- of an

I nor ganl C f| %%%eﬁdr@répﬁqél 6xnsla&'; Pﬁéiﬁyd aim 13, wherein
the therrmph%%tsruq:ergq dﬁ.; I« SisMi-Loggopnd sel ected fromthe group
consi sting of styrene- ase pgol ynmers ot her t han conmponent (a), polyester,
pofycahgonatag,rnqg{@/qgé@g ABS resin and pol yphenyl enesuffide. 20 15. The
conposition as clainmed in Claim13, wherein theTubber is styrene grafted
but adi ene r wahdur P ldddorEinp dy (U et BHaiddrde  (hotie-tlie/r £es€opol ymer,
styrene- hydrogenated butadi ene bl ock copol ynmer or styrene-butadi ene bl ock
copol yner. aad Becr@Eldniim timed dinditdte Q@ of harifng Whime | aftéwe f| ane
retardant is decabronodi phenyl ether, 25 pol ytri bronmo styrene,

pol y( di br omuplec B rend o xtedejyvest) & et r abr onobi sphenol A 17. The conposition
.as clainmed in Cdaim13, wherein the auxiliary flame retardant is antinony
trioxide. 18. The conposition as clainmed in Claim 13, wherein the

inemganic filler is glass fiber or talc. 30 19. The flane-retardant resin
conpao@primson of Claim5 conprising additionally: (e) x-:to 300 parts by

wei ght of an inorganic filler. 20. The corrp05|t|on as clalrredln C|a|m19
wher el- n&fh@egqtqua@g@s%am&m fprising aV| n nd| ot ac- t
confi gur afa ¥ f@bmt goStype ’(?(3195‘15' gﬂg "@W{am ?{B‘P | ght .

21% The c@ﬁ;ﬂB%P B 9°r ﬂm? Q9¢'H gg}rgg'glfc resin
is at |lea séy (? %‘81 A’ rﬁ{’ th %ﬁ‘g? ssll"l: 96'" clusive o
styrene-b g'af or8 ene- ase mer or ru RPth onat e,

_ pol yet hercon resl E‘ol gsg fﬁp%b, % fr@,{ggo Ol n as
cl @f dstyrene grg} ut ene

ru ber s w 1€Ppra y, .aﬁt%f en QM&lMJy fi&%%@r&ﬁﬁ $H13CtRNRONT MAB YrolPRbnsisting of
styrene- hmrne {afflg BUGIRS 186 retlr 6K, AR BeTakBFiurfmefbitits BRr bdnifHoRae bl ock
copolynmer. . 45 23 %’he conposition as clainmed in Claim19, wherein the
f | amea.r ahakcolagisitibrs agl Gigimbd MTORIND evmsteircthb aliermddiabict fesil isO#ttea3t YrisCtvmpound
pobsy ( di lssieeaptiem yecgréupOzonsieting aif styesné-a8idzed polipnerpdilen alan Aomaehent TR palges@asi t 1 on
as cl ai paigcarbond, pbigetidd, ABSiresireand polggheaylenesufide.y f| ane retardant is antinony
trioxide.

3. The composition as claimed in Claim 1, wherein the rubber is styrene grafted butadiene rubber, methyl

methacrylate-n-butyl acrylate-styrene copolymer, styrene-hydrogenated butadiene block copolymer or
40 styrene-butadiene block copolymer.

4. The composition as claimed in Claim 1, wherein the auxiliary flame retardant is antimony trioxide.

5. The flame-retardant resin composition of Claim 1 comprising additionally:
45 (d) 0.003 to 10 parts by weight of tetrafluoroethylene based polymer.

6. The composition as claimed in Claim 5, wherein the styrene-based polymer having syndiotactic
configuration such that the proportion of racemic pentad is at least 30 % has 50,000 to 1,000,000 of
weight average molecular weight.

50

7. The composition as claimed in Claim 5, wherein the thermoplastic resin is at least one compound
selected from the group consisting of styrene-based polymers other than component {(a), polyester,
polycarbonate. polyether, ABS resin and polyphenylenesulflde

s5 8. The composition as claimed in Claim 5, wherein the rubber is rubber-like copolymer containing a
styrene-based compound as one component.
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.-50 25. The conposition as clained in aim19, wher ' e filler
“is glass fiber or talc. Patentans ruche 1. Fl anmhe !ﬂﬁle“i,[“ u!ﬂ
Har zzusamenset zung, unf assend: ESO 32?&) 100 Gew

v Pol yners auf Styrol baS| s, das vorw egend syndi ot akti sche Konfi guration

saufwei sty do%% S5h a6 \Qkifbd 1nLbirh 8 d’m&gﬂﬁi}m@? 96 g ained Buidé
ec 0 i bl i utadiene
betr~gt, [aer o-ht %E ﬁs@qfﬁh ranéiHy ragenatbd/ bliRddRnéblbck
Styrol ba5| ??pw&) }eﬁe- \%bl €k‘% er m)p ast | - schen Harzes
(ausschlie el nés Pol yners auf trafl uor et hyl enbasi s) und/ oder Gumm ;
19 sEP100 Tﬁ@éonﬁ:%gtloﬁjas *claime& in Claitn 5, whbrein $he thérmépistic3rebih SndAld rdbban i€ Bdded &i dne
ei nes hal oganndbricbean V,Eigmmsm;&m ttels, ausgew hlt aus der G uppe
best ehend aus Pol ychl orstyrol, brom ertem Pol ystyrol,

Pol y( di briompempbsition ks d&lmed]emm Brvhamelin iecuxilizy flatnh estardantis Feimoabrioxidsi sphenol
A, und (c) 1 bis 15 Gewichtsteile eines Hlfsflamschutzmttels, ausgewthit
aus der 1@ Oppecompesitioncasd claimedsin Claim 5, awheraip rfhea | tetfafiusrpethylene-based polymer "~ is

Hi | f sf | ammistrhfivorosthylenelhpmopBlymRibor at , Bar i unmet aborat und Zi r konoxi d. 2.
Zusammenset zung nach Anspruch 1, worin das thernopl astische Harz m ndestens
ei ne Ver 1 dbkifiaqetratardang (psi éWJR?F'f'°“aﬂJ§'aHb‘r°°Gpﬂﬂf9édB'E§‘PQhend aus ei nem ander en
Pol ymer auf P@%W?V&P'Qm&f@ P&SQ?ﬂ'G et e (a) PoI yester, Polycarbonat,

Pol yet"her ABS- Harz und Poldy|E qu Zugs%nlge Y14l %ﬁa
preprucnd 10 R G
: yl at - | %n I n nes co 0 fyr ol
Wyhd hydr i etpf’é g ﬁ yro | en [ockcopol ymer ist. 15 4.

Zusam‘ren ne rubber,
Aavi nént ﬁ ;rﬁ%: gm&@iﬁac g}% Fnb'& Q Staim 'vfﬂergiﬁsthd"h;oﬁgr u@éﬁ'ﬁ@ﬂf‘aﬁcﬂfﬂe &?8 r SEH; L

zusitzlich, ron &.ﬁ&rGevm chtstel | e e| nes Pol ymers auf

JL

Tet r af | uor et 1y enbaS| S. . usamrensetzung nach Anspruch 5, worin das
Pol ymer wah&;Mﬁ&Elb&SbsSelauﬁla& msalaiﬁhl 1, akérbip aecrialkenbiagatt 3 dédcaliromaiphuvyi sther, SO
daB dey AntpBiykibramo EiheRsI pARMBEOMEXhBiyRAIE Oxide) erdembremsbisphentb et r agt , ein

Gewi chtsmttel des Ml ekul argew chts von 50 000 bis 1 000 000 aufweist. 7.
Zusanmense tThel bampositidn adoigipwed iCldim 18ymwhenain dhesutilaorflamp retesdantsie brdimply tioddendest ens
el ne Verbindung ist, 25 ausgew~hlt aus der G uppe bestehend aus anderen
Lol yner ets. dné cdmppmmnbashls\ealnsﬁlm a3, reberpio therinorgagig filler B@lagadfiberear talgoo| ycar bonat ,
Pol yesher, ABS-Harz und Pol yphenyl ensulfid. & Zusanmensetzung nach

Anspr uch1%, Thofiamerrelgwant easimepmegsiorel G FImRKSBG 2B mer i st, das ei ne

Ver bi ndung a(ﬁ)1ﬁwml@@m%a’é‘!‘?ﬁ”%ﬂﬂonente enthait 30 9.

Zusanmenset zun nach An%f)r uch ni_ah che, Cp

Styr OI g%’bfTIhB |t| in C|§Im 1\gowherem tﬁe s‘tgrene-balseJl po'lymer havmg (r)nla%g%gmdiotac-
tic c |gurat| to1 ,000,000 of weight average molecular weightl.

21. The composition as claimed in Claim 19, wherein the thermoplastic resin is at least one compound
selected from the group consisting of styrene-based polymers other than component (a), polyester,
\ polycarbonate, polyether, ABS resin and polyphenylenesulfide.

22. The composition as claimed in Claim 19, wherein the rubber is styrene grafted butadiene rubber,
methyl methacrylate-n-butyl acrylate-styrene copolymer, styrene-hydrogenated butadiene block
copolymer or styrene-butadiene block copolymer. .

45 23. The composition as claimed in Claim 19, wherein the flame retardant is decabromodiphenyi ether,
polytribromo styrene, poly(dibromophenylens oxide) or tetrabromobisphenol A.

24. The composition as claimed in Claim 19, wherein the auxiliary flame retardant is ahtimony trioxide.
so 25. The composition as claimed in Claim 19, wherein the inorganic filler is glass fiber or talc.
Patentanspriiche
1. Flammhemmende Harzzusammensetzung, umfassend:
56 (a) 100 Gewichtsteile eines Polymers auf Styrolbasis, das vorwiegend syndiotaktische Konfiguration
aufweist, so daB der Anteil an racemischen Pentaden mindestens 30 % betragt, oder ein Gemisch,

umfassend 1 bis 99 Gew.-% des Polymers auf Styrolbasis und 99 bis 1 Gew.-% eines thermoplasti-
schen Harzes (ausschlieBlich eines Polymers auf Tetrafluorethylenbasis) und/oder Gummi;

19



»+Qumm , Met hyl net hacryl at-n-Butyl acryl at-Styrol - Copol rrer
Caus Styrol und hydriertem But adi en_oder Styrol But adi @m @ I st.
35 10. Zusarmensetzung nach Arﬁppﬁ)ﬁ% ®Blorin das t rz
¥'und/ oder der in el ner I\/Enge von 99 Gew. -% des Gem sches zugesetzt

st 11, Z ma@% s ASRAARerOFIaniRdch it 00TRS il mtte'
Anti nontri 3 Lﬁi ch| roI a%ﬁf'ﬁgj&yﬂa ) %’ﬁ,&} i&gﬁ % }M%Jnﬁ‘i

Pol yrmer  aufyyid@é, L‘Tw;[,,g,tn ASng Tetra uore yl en- m)po yner |st 13.
FI ammhemmenglq d—@fszéémmﬁé‘é s HilRhmrREHUARBI! diSdbwinit o0b! a6 GRlPpS Beétﬂfgrﬁlsaﬁgnd

(c) & bis drRahig iRk ABinAnSch@ ARSI, 2MRECER Bahmhtibbbrd Und Z@lfohsxia. 4
Zusammenset zung nach Anspruch 13, worin das thernopl asti sche Harz

m ndes 2e nZusenitishstaint indvtl LAsprich t, waiit SgEmatbilastiscie HEZ mindetRne siheBdrihmnglisaus
ei nem andasgewiioduy deTGrappd b&steheral dosisinen aridsrenl Palynied B Svediiagis 618 Hie KBaponersts er |,
Pol ycar borkbglyeset, Pelydadionat, RBgsthésr ABScHuadk URd IPyipdhenyenautfiul fid !st. 50 15.
Zusaamenset zung nach Anspruch 13, worin der Gumm Styrol -gepfropfter

But adi én-Zagammenseeung pach Angareeh dr yorintdenGuseni \Btwiel-genfrapfteSButadisin-QUammb | Methyime-

Bl oc kcopo‘h‘}FﬁH‘"‘&H‘S‘a@'?ﬁMﬂ'@P&P‘WG pindBlockaepabimnen asciyrel ¢ag hydriertem Butadien oder
Styrol - BubtgeRuFdipr-BleReonsmgi®r ist. 16. Zusammensetzung nach Anspruch 13,

worin das_Fl ammschutzm ttel Dekabrondi phenyl ether, Polytrj- 55
br orfét §r o?“sa%?’??‘ﬂi"%ﬁ?ﬁﬁﬁ?ﬂﬂﬂ‘ drYesp das m@@mr?{sewwmmg feiddtt A 1st. 17,

;iu;sa t ;z ng | naer]!Ans ruch 13 242 ﬁs,‘ zusétz"chuanragggncdhutzmitel c ]
nt1m r égs §§ WICh‘lSte Ig eﬂaflutf{etli_yépnbas:s .

M mTensetzun WOT i n der anorganl sche

FU |2§t %f qug'l Jngéﬁjn Qg:ﬁ ckS'vﬁﬁ'lndgii E gﬂ £ UNg
hach ANS Dol Gftwelst s7oqﬁ§ Egr Anfell at RERTSA rmhin Eéns%gf € 5h Bb&ik t&mﬁdl nes
anor gani Sde mleﬁ},jré f/éh'ssoo'éo 19 1 0d0/60BALMEISEt ZUNg nach Anspruch 19, worin
das Pol yner auf Styrol basis, das vorw egend syndi ot akti- sche Konfiguration
auf wei st , Zlﬁéﬂﬂhéﬁ@éﬁﬁ@h&ﬂ%&pﬁlch g oworilahsikiatnai B 83bhe Rérs minBestond oifd Yorbindind is00 000
auf wei st . auddewdilt aug déraBNIPPE Hestohbrttaus areARSIpHsremaut Siyrolbasis &ls @@ Komponente (a),
t her nopl aldiyiestartPolydab@nat) Polgkaitot, ABS-Haiziaad Rigyphényldnsald st, ausgewl hit aus der
G uppe bestehend aus ei nem anderen Pol yner auf Styrol basis als die
“Konponént &us§rethenseting pacht Ansprudhdi, yordr de Ganmi Blo Igyminidbniiches\BSpdtamer istirttds eine
Pol yphenyYeéh'rwle‘anIStv@@aSISMWsmemanghﬁitach Anspruch 19, worin der Gunm
Styrl - gepfropfter Butadien-Gunm, Methyl- is
ot hac By | ZHEammenseizIng pIch ARSPIUSh By wsyio myniaplichesCepelmeriyrohgenfropites Bsledieno|  und
hydri er t FHMER« Metvimpthagrxiat-nsBuprlasryiabBlyrarpapplymeroRiRckeapelyperans Siytol und fydrietem
Zus amrensBtasign ges urek-Ariadignifiackepeelymgp st das FI ammschut znitt el

DEKabr %njiuga en%se%ztunge rnélchPACr)\lsﬁ{'uch 5, worin das thermoplastlsche Harz und/oder der Gummi in einer
Menge von 99 Gew. -% des Gemisches zugesetzt ist.

11. Zusammensetzung nach Anspruch 5, worin das Hilfsflammschutzmittel Antimontrioxid ist.
K“/ 40 12. Zusammensetzung nach Anspruch 5, worin das Polymer auf Tetrafluorethylenbasis Tetrafiuorethylen-
Homopolymer ist.

13. Flammhemmende Harzzusammensetzung nach Anspruch 1, zusétzlich umfassend:
(c) 1 bis 300 Gewichtsteile eines anorganischen Flllistoffs.

14. Zusammensetzung nach Anspruch 13, worin das thermoplastische Harz mindestens eine Verbindung
ist, ausgewdhlt aus der Gruppe bestehend aus einem anderen Polymer auf Styrolbasis als die
Komponente (a) , Polyester, Polycarbonat, Polyether, ABS-Harz und Polyphenylensulfid ist.

50 15. Zusammensetzung nach Anspruch 13, worin der Gummi Styrol-gepfropfter Butadien-Gummi, Methyl-
methacrylat-n-Butylacrylat-Styrol-Copolymer, Blockcopolymer aus Styrol und hydriertem Butadien oder
Styrol-Butadien-Blockcopolymer ist.

16. Zusammensetzung nach Anspruch 13, worin das Flammschutzmittel Dekabromdiphenylether, Polytri-
65 bromstyrol, Poly(dibromphenylenoxid) oder Tetrabrombisphenol A ist.

17. Zusammensetzung nach Anspruch 13, worin das Hilfsflammschutzmittel Antimontrioxid ist.
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..bronstyrol, Poly(dibronphenyl enoxid) oder Tetrabronbi ' 20 24.
. Zusamenset zung nach Anspruch 19_ worin das Hilfsfl ﬁﬂf\g‘“‘\ﬁﬂ“\
Antinontrioxid ist. 25. Zusannengﬁtozq?ﬁas?lgéh Anspru ) rm n sdef*
% anorgani sche FA | stoff d asfaser oder Talk ist. 25 Revendl catlons 1.
* Conposi t ' Q{;HH t . ‘ st parties en
poi ds d' il?g QB%F‘{/J gﬁs}%ﬂ@ rg?aﬁs:e e&s1t3%hg£%§%§%'s§%;ﬁa (ﬁ:onf | gljfaﬁ??’ e(;h]rng o
princi pajge FRMMheMEHIO HAStubdiinsdifing Flch RnsprbH & zGEdBIichamks@ t i on de conpos6
racem que a ff 1pis BB GdwichS@ild eifds anbrgaMbdisn Rfiistofes.  30% ou d' un nel ange
conprgnant 1-99% en poids dudit polynbre a base de styrbne et 99% & 1% en
poi ds d' 200 @usamrehsdtzlinyeabl Ahspaith €8, ofnSdak 'PoRiGérlEni StyrolbasisNdd3vbiyvivhend sandintekts de
t 6t r af | uor eéHe KUntijuEtiore tufvedist, déin IGewiciasniitidh @ec Molpluargdbwizhtd o &0 t00@ bise 000000IS
d' un ret ar dafveistr de conbusti on hal ogdn6 choi si dans | e groupe constitue par
| e pol ychl orostyrbne, |e polystyrene brone, |e poly(oxyde de
di br ompp21i Zydahwmensetzingenagke Anspaicky 19, 3@rin das therwppiastisthey Herp yriridgsiens esine| Verbindung
t ~t r abr onrolist. savisgewdhit Aus dar Gruppe]bestehend s teinem endergiPalymer eyl Styelbgsicdly dige
conbust i on Kempanpiteyfa) PolyresersPolygarhenal, Bolypthet; ABS-Haya 489 Ralphemlensulid et ar dat eur
de conbustion auxiliaires contenant de |'antinoine, |le borate de zinc, |le
bt abor atle ZHEMRRRSPEHGRack -Aﬂsi;gﬂ% 19 avosin FE’oﬁ‘f’%‘?h Styfe}-gegirop : ?T‘F%M?t?ﬁ | a
revendf cat i"t?Wa‘;yé;ﬁ" 'T'XE&%‘Y FCopalymet.Frioekcopelupersp Bk yig bydiggem, Rutadisn eder
conpos6 chSMVAFBHaR-HockpPdY M St onst i tue par un pol ynbre & base de styrbne

N autre qufs IZe C?n% steEBH ar'? ! h ﬁg K19 P} lriX%gf Rbmmath I %ﬁ%%bﬁen Hﬂerpﬁlﬂﬁﬁi-t her,
m ’ : ey 1 8 |
ane e B B e R R e

SLEf T € ADy ZusamiHénsolig e ABUGPRONHRESHIRSARRSCHYRk AtloRiibRMbe- acT yl ate de

n- butyl e-styrene, un copol ynbre sequence styrune-butadi bne hydrogend ou un

copol ynbsse zaaaRRetusd naEPARpRSH BCvdin Aer dhorgaRoROBIIStdfCtast8ér@der| Talk ist.

revendi cation 1, dans Iaquerle | e teur de conbustion auxiliaire est Is

t ri oxyglerélonditatons Nne. 50 5. Conposition de resine.a conbustion retard6e

selon la revendication 1, conprenant, en plus: (d) 0,003 a 10 parties en

poi ds det.pd@iompdsitien de Hsisecd chmbuigiion @fatdée camgprdmmitbne. 6. Conposition selon | a

Tevendi cat i ofs) 500 pheties eh pojdel'ire pdhandpnd Ppaderds slyrdng sant eneseopligyrationagringipalemeat 55
s.eonf i gur at i osyndipiaciines;, de telleysodte tes I eropertion|dg cpmpasé racéraiaredecindarqiitsseit d'acBeitsque a

cing Aotifs 3k touduaméiangerromp@nanh b8%H e Peidscludibrolyenere hasr destyrne b 9% Ad %on

poi ds de 50 empcids dlungyésingJiprmgpiastique fioI"yclusion dim-polymere & basg-de tétrafjuoroéthyiane) S

* 7. Conposi e{o8d'us §8Kheus: r evendi cati on 5, dans | ag'g%rligis?dgnglergerguLngnstimé

; a ids. d'un.re combustion halog
thermopl asti g:alﬁe g:%ﬁ%?ofmlﬁ o ptl ystyrén gosdgé, le poly(oxyde de dibromophényléne), I'éther déca-
35 bromodiphénylique et le tétrabromobisphénol A; et :
(¢) 1 & 15 parties en poids d'un retardeur de combustion auxiliaire choisi dans le groupe constitué
par les retardateur de combustion auxiliaires contenant de I'antimoine, le borate de zinc, le
métaborate de baryum et I'oxyde de zirconium.

\/ 40 2. Composition selon la revendication 1, dans laquelle la résine thermoplastique est au moins un composé
choisi dans le groupe constitué par un polymre A base de styréne autre que le constituant (a), un
polyester, un polycarbonate, un polyéther, une résine ABS et un poly(sulfure de phényléne).

3. Composition selon la revendication 1, dans laquelle le caoutchouc est un caoutchouc butadiéne greffé
45 au styréne, un copolymére méthacrylate de méthyle-acrylate de n-butyle-styréne, un copolymére
séquencé styréne-butadidne hydrogéné ou un copolymére séquencé styréne-butadiéne.

4. Composition selon la revendication 1, dans laquelle le teur de combustion auxiliaire est le trioxyde
d'antimoine. :
50 _
5. Composition de résine & combustion retardée selon la revendication 1, comprenant, en plus :
(d) 0,003 & 10 parties en poids de polymére & base de tétrafluoroéthylene.

6. Composition selon la revendication 5, dans laquelle le polymére & base de styréne ayant une

55 configuration syndiotactique telle que la proportion de composé racémique & cing motifs soit d'au
moins 30% posséde une masse moléculaire moyenne en poids de 50 000 & 1 000 000.
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| a reven I cation 13, dans | aquel l e | e caoutchouc est un caout chouc

adl %) Et:cﬂfpesfltfoﬁ d8 Hssihd X CAMSstioH Pt @48 RbisiT T e HRbEbAG! dbhipleRarl @n gﬁ& hyl e-acryl ate
de n-butyl g)3R)0Dpatiesén pHIgPPIns Ehdrgd miRérale.  SEquence styr Ane- but adi hne
hydrogdnd ou un copol ynbre sequence styrAne-butadi bne. 16. Conposition

sol on ha Compesitidh Csdloh 04 révndicdinS13, AepsOladualld @& fésiha tdmmublastique estiuaSmbin uest
| " etzher daimpdsé chatsi dabis lhgroupb capsitué paelei pdiynidrdsid basedst spyrne autrds queie lcyristiantle de
di br omophi@kiyi gvivesteroun dolycariginata,wn eolpdthes, pherésine ABS @in paly(suBarepe shényiane).sol on | a
revendi cation 13, dans laquelle |l e retardateur de conbustion auxiliaire est
Te tri é&eﬁ@pasmoamwm revendicatipn 1§ siansdaqupliede caouichonc by un eapetplihiuc butadigne §@ffé dans

LPaquel | e uastebngr g capagIiEe méthaaryiate dp anétiivisracryigle decp-bulylesty@ue. 40 copolyredre. 19,
Conmbsi t i Aeass "Pgutﬁmﬁm"eg&ﬂé wnyopw?meéﬁlmé stystfeppptadidne( 0) 1 a 300
partle q emnera n@-lgl t|on solonla
revend| “f"@ﬂs‘“?@seﬂ'a "?'gg%rgl% dpns ggyff:gd Pg’ “'k?&é’%m ! nq%@?ﬁ’é"%n_e
conf i gur Yligues 18 POpipy "2y8 el g4 Wg?ﬂﬂ@whﬂ‘é °rf§t?§@ aire

gone on poids de 50 000 A 1 000 000. 21. Conposition solon |a

ggvendhf:aé &Itll)g selg@rﬁsggégigﬂﬁ%* QSlo%ng ﬁeﬂ? {;&@J%ar Som% IP'? Satxmalre QQ an un

C Qi Sltiomd. e groupe Shatd €s pol'y ase de
styrAne auttes quo |l e constituant
(. 18. Composition selon la revendication 13, dans laquelle la charge minérale est de la fibre de verre ou du
— 40 talc.

19. Composition selon la revendication 5, comprenant, en plus :
(e) 1 & 300 parties en poids d'une charge minérale.

45 20. Composition selon la revendication 19, dans laquelle lo polymére & base de styrdne ayant une
configuration principalement syndlotacthue posséde une masse moléculaire moyenne en poids de 50
000 & 1 000 000.

21. Composition selon la revendication 19, dans laquelle la résine theﬁnoplastique est au moins un
50 composé choisi dans le groupe constitué par les polymeres & base de styréne autres que le constituant
(a). un polyester, un polycarbonate, un polyéther, une résine ABS et un poly(sulfure de phényléns).

22, Composition selon la revendication 19, dans laquelle le caoutchouc est un caoutchouc butadigne greffé
au styréne, un copolymére méthacrylate de méthyle-acrylate de n-butyle-styréne, un copolymére
65 séquencé styrdne-butadidne hydrogéné ou un copolymére séquencé styréne-butadiéne.

23. Composition selon la revendication 19, dans laquelle Iignifugeant est I'éther décabromodiphényliqus, le
polytribromostyréne, le poly(oxyde de dibromophényléne) ou le tétrabromobisphénol A.
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