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nmet al ogfa “fhe resul tan conposition has poor inpact strength so

that the Oubh' ﬁ‘&&rbéﬁ% HafogdnD 8r PHoShErIS-cnfaRE tHarfd reRRIAMQK a idtallhyidfokide dame/ibRirtiad is
fibrous pgheraiyl udsa iiah @MaINE off fomUEBES iplrtstiy vt Ploferably bm110 0125 gaas byswilght,wei ght
per 100 prootpartddy welght oMiHeGliiberabinfoloed galyiaer - r ei nf or ced pol yner, incor poration
of a flanme metarpiaait inventde,ndiflarad redandani uxiliary geaybieninéariested intte pélystyrense resin
pol yst yor esvenposition rin ©aiep & furthen rprafotd ke flame Setarding reifeatt Representatives examples oF flane
for i npar teianignteausiidrioe mciufié amiybdenumr chmpewnds, osuch @s pedigbdenymetjexide and ammonium
r esi n- conpogtidetecandieniimasy isempauedsnusl 2t PRImenciEpden ! tgtﬂefaﬂwbg%s yﬂermr\'n'ﬁ%ttd@ Is

resi st ancwoshpreferred. conposi ti on. Wt hout the incor Por ation_ of @ f1b(p
the effectsThe ﬂﬂ??f & la’dE'aﬁW@ta’VH%g?Pera"y ﬁP" 6‘ %‘5“2”8"/‘5’ fEm & &t ?%?‘5‘8 5)) per

obt ai nétl. PaNs by Eg‘ oplymers =l rﬂé/%rd I
om . po ac it a h, ﬁe
pref or red, 1 B gt g t%m% mt ﬁ il Mgf.ﬁé s
l engt h of in the ag ga ukbnmto
g:’fe re tée';rgél "ns joﬁz %mﬁ’tori& sphorus-contai ning f

dgpt "o Qiie q?éécdﬁ a Lﬁl&ﬁt SifbRNASS badMM( @BightSpefl S0bJaAd i)WwdnﬁhEd
f or the f Bﬁﬂ?mb 5 dd%lyﬂ . WhBP Ihk Snibin€ BEthé S&ibdn. bGP less M AlperY By GIgNTthe S
of organi gowiRg MELE theCradiiatit Bérﬁ}ﬁstﬁdnamfdv%ﬁy’ fidldhgad i TiCthel GtRer MBnda isimakd @ndostiobgen
conmpound, catodi Mbeg RNGHbasH RMOK \paits By Weight, il egitarm tpeliistyrarey msin [vompdsition bas poor a
hal ogenat gspesrareamhdidabitity ayd impadt streagth. a hal ogenat ed cyanurate resin, a
hal ogerat ed Tpetiamehretardbre pealystiréne resinr@maositiah ofjeeyaesect inyertipn lspn@qmwm in flame

t hi oet her retaffandehg @ls bxcaient ip stfineksras well aspppeamner. irepapizstrengtiyend Mef demeliliy Sus s t
pr ef er r edexceltont AropertioPare aitaingd by atsynsfoistie, efferatiriaytestip thetuge of @6‘1“? Plagsiug titanate
preferr ed'“emmp@ﬁ wih & flgas iretardant derkbA %'E!?ﬂ‘! Hbasi ﬁ'{? Fﬁ"!? a@ﬂ’ﬁﬁ‘t‘%s F“(?_:V de-
cabr onodi pHresEsSiesne smingeandothe, CRom °éd’° T‘ glaying, "Efgt Aat e
eff | rB gttdeﬂafng gatﬁr atlgn

bi sphef®l R f?&%t'ﬁwe‘a'aa%r%qﬁ o fbgs
blr zlron ﬁat ed B?;%v ‘f’@ﬁe’e‘? "?Pos'téo" g‘s‘e § i t §r oo chfo 5%3:@9" A
a broni naf‘é’ at'il '5?r 'a" y 9 °r %gly a

eny ene (004 eno

ag
poly- 15 m Oy m ucﬁw an un ﬁgiﬁp
condengat QEUVE lon f IE:B HPLEEt mﬁtrlgn | dQARS beoﬁroJut?fd by nlﬁQﬁB and
Repr esent ﬁn%ntﬂ edoc.rogﬁSHeﬁts Wmﬁh‘)&@mﬁﬁﬁ\ | ppdrslusl LiRAs laf leftfudaNA S -
are phosp €e$ E% By infd@r and & roll mill, extruding the resultant blend, cooling the extrudate, and
pelletizing. The melting and blending is “generally _cgnducted at about 170 to about 260 °C for about 15 to
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no hal ogen atom such as trinethy| phosphate, triethyl phosphate, tributyl
phosphate, trioctyl phosphate, tributoxyethyl phosphate, triphenyl
phosphate, tricresyl phosphate, gpess2grsienyl phosphate and octyl- 20

di phenyl phosphat e; phosphates containing a hal ogen atom such as
tris(chloroethyl) phosphate, tris- (dichloropropyl) phosphate,

tri s(chiabaubPt egepids. Pieowtskratecis corles(to aBout AP tiy ahew nchthen gelie¥red it peiply |
pha§z phaving a lengthof Qbostajtolsbqvh%p\mgéla)"amnfes [Abaub? tg °"t4 mm.

bi st€hl or othe @ﬂyqn)r?nsﬁ%tqoywﬁﬂﬁb rese"'dwe"t nB H"éfs9°°%i!RPﬁa' 'rdi‘?fFPé
phosphl frepactratisngly by alto 'v'ef%ss’a%‘!ﬁre '°f

i ncl utle ™A 18999 rene re 8 cgs'
hal ogen<oH ?’;@{TB’@?’&?" 3N QHE 5&%:; é‘diﬁ t ?3 J'E.%Bi t

flanme rg ibn armunt o rom4to pa y
wei ght, pr fv{ﬁ or, rfl $ rp%n%éuﬁmoi thP&Ese;mRre%ﬁ has tpé/aﬁﬁﬁ‘d ght
of thy rrr'ré%%d x%élia qfré\p%ﬁeso MeE Emcl §II {PlcRRE Raving YitftiehOdliine8s hrldPdXBolient

r et ar dapbméiiakdah@'dn BEYrofRed FnPhe PéIfsyPéhe Irddint dOMpddiby, Theréi6re and §édeit cdfposi-

conposi ttlbrplgaa\lantﬁ?d’egﬂfrohﬂhééﬂbﬁdﬂlﬂépr@iﬁms@eﬁ he flame retarding effect.
Representati ve exanpl es of flame_retardant ~auxiliaries include nolybdenum

Comounmulam&r@ﬁonrmfmawmsrmmam @and anmmoni um nol ybdat e, and anti nony
conpoends, such as antinony trioxide. Q‘ t hese auxiliaries, antinony

trioxi de |Bemmsent prardiarwiaow beivescriberie morstdalatiwiti refarandel to the jollovingfexamples el used
in an arbmmtnemsllﬁli’tmsgopp@fm@m fians by wei ght, per 100 35 parts by wei ght

of the rubhdhe folawirigoPramgles of P""eF@‘ @g%mdaﬂqfvwce@m@s “Uf p'?P&F“Bf) qf fhP bers
ar neﬁW@tP&'&éﬂ“Rqs'ﬁ?ﬂsﬁ’GT finadin T@?’F%‘C%W'“‘éh‘bff"ﬂ%wg mpiedsyi amet er of the
car fibers is g'pen ral 3/ ther eoff mb5to 20 uum Fromthe

vi ewpoi ) Tarsile Sgn P%\Y'?"?\E 'E,‘GPH) "ﬁ'ﬁl% 3% & & composition, It is preferred

to use a -ng elrekr%eaaé F ogﬁgéeétg\ﬁ‘g;ﬂlm&*ﬁousand to several tens thousapd

~carbon fib hir\4 ng a nmor | ess The carbon fiber is

gener gl lﬁ%s F\‘é?tﬁ’% Skrg'n nd FRIM: rl\]l@&ull]cs o?maéwltyo 5 parts by weight, per 100 parts

by wel'g er-re| orced polyner. When the anopunt of the carbon

fiber is 'ﬁﬁ§eMaameésu.raafntaomfdawmwwm@ owing time of the resultant
conposition Is unfavorably prolonged. On.the other hand, when the anount of

carbon fi@)hee mgactst®aguehokitan 5 parts by weight, the resul tant pol ystyrene
resi nggconmposi ti on has poor appearance, noldability and inpact strength. 45
The f | ane- Tiet iadddimpact 3déngit af 28 foe 8 inatcldingamplis twas meadured e agnowigren twith ASEML | on
is not mae excellent in flame retardance, but also excellent in stiffness
as well as appearance, inpact strength and nelt flowability. Such excell ent
proper t i(@Vicat ofteningRointd by a synergistic effect attri buted to the use of a
fibro¥s potassiumtitanate in conbination wth a retardant and

car bon f i bEe Vicghgoftening-roint waspagsiied ig aeeiiange UL A Pﬂ sﬁsnfe"ﬂe gfd?fm”éaé"é? 'B?fe??f

f1 am ng ZaifdmrreedhiBon fiber contributes mainly to suppression of glowing
sot hat ination of a flanme retardant and a carbon fiber is
ext\*émel@ “Z%F?(‘f'me wth respect to flanme retardation. The pol ystyrene

r esi n“conpasi 119y e WASndRERAR LochiMRE WP RO Yadll5doaY 1o@Blg. N CuSt omary

# St

addi tives, such as a plasticizer, ubricant, an antistatic agent, an

ul travi o(g)q]eag DifliHionHamBERGe. an ant i oxi dant, an inorganic filler and a
colorant, in such an anobunt as wll not Iovver t he above-nenti oned excel |l ent
prOpeJistleSTﬁéw&shﬁeaﬂMcMﬁhQébﬁ&ﬁemAsrmmmosition of the present invention.
55 The pol ystyrene resin conposition of the present invention nmay

usual | y (peFigmneatiliy@dd Blpwing Charastpristioel bl endi ng t he above-nenti oned conponents
by means of a customary apparatus, such as an extruder, a kneader, a
Banbury ni e flapwrabitity eesd glowing dhara@ensuqad\lerﬁgmamed in gedordanpe With decmethod of Yasisak he
ext r ushat Burningntesiiot ClessifingnMateriplsB4M-H) QﬁVrigOTéH\ﬂ'zmeéﬁ@P%@ lfLsSualeﬁ@r*aW@s t¥tuct ed
at aboutdaiedJanuery 2801980, pedished by Yrdegmsigsy Labeyatprips dnc., U.SoTop cigssifiaatian intg matgrialyy
seconds. 24Y{0%e 981 raﬂﬂ&ﬂ\é'zl(ge’?!%?'eﬂ‘[‘?'b refgfesdito 5 VP abblit 250 V-E: RPN e

pel | et i z@ﬁd"ic'ﬁf'ﬁ @“F«%"t |ﬂg"'ﬁ"ﬁ ength of about 3 to about 5 mmand a
di t th
plr 2?3??{6 r i nvé,;np ggr\:eo Sps sﬁx'negwhat bur O‘H;Eg%ragg F%’{l?\%uétuoggg n{o?est'h{l" FoOQEPo%ﬁé Lflepgithgnf e

B. Not have a total flaming combustlon time excoeeding 50 seconds for the 10 flame applications for

each set of five specimens. o



i npact strength, but also Inproved stiffness. Therefore, the polystyrene
resin conposition of the present 5 invention can advantageously be used,
after nolding, as parts or housi ngR-03sk8asdiechol d el ectric appliances,
containers, daily necessaries, and the like. Particularly, the present
polystyrene re5|n conp05|t|on | s advant ageously used as a material for

preparing a 1“’0?98"' ?’Fl“@F fum g‘ﬂ\i’ﬁ"‘&‘g onglowiig Gempustio upJo fhy helding;clarary TV
set, ar a fra 12 §£ °' F’t?nf@F""gFﬂﬁF'P'ﬂ%V’at ignitR dhe 4 &bsrLaRrsvRalesl folRn
ﬁz'nz.saggs"gxg% d"in ,.s ngr‘%%‘f ek i ¥ b o g
suf ficrent (,ﬁgf dﬂg%ﬁsé’&{g agg;qg “ent fl ame retardance can be produced from

t he pol ystyr | i's
advant gg,?&;?,f“? oty ARG, i i, w96 B9 iR R BRn PBAN aned 4

The Preferre mmnamtfﬁmm &6mblitRn M6 SRUBbdIrlg56 BbdoRdR fwldnd 10HaHNe RppiEkRSts brbed
i n nmorg det abdeh wétlohiive epeindse to the fol |l owi ng Exanpl es that by no neans

- limt the scopetbdve aiespesivéenstiadburn with flalig bOgidvany doGbISNE !t the hélAIRPEET. 1 Ve
Exanpl es andDRudtdmenang shocingos dat driphfiaming qaiciés hat igrite tiecdrs blysome singizalitotton
conposi t i onslogatadd2dnshes (BA5med) below Sedest skedmen.wi t h t he fol | owi ng nmet hods. 20
(1) Tensil e BtNatheyelamaspesimensdvitgiowing serabustion dhal perditoiogmere than 80 seBprela lafteF ithes e
wer e ntfasur etpcend repevalofipdest igmen ASTM D638. 25 (2) Flexural Strength and
FI exural MI@A prierigkclaspifiedias Vi2shallthese wer e neasured in accordance with ASTM
D790. (3) | z‘&d“_ é’i&o %P'@ﬁ@ a*(bﬂfatvethéemmwmmsmv £°6a'°'f°rﬁbﬂ&c1° seondsnaltereither 23
*C for a not ured i n accor ASTM D256.

3B gl é'a"m% e g GPH"FF“S"S for

Vi cat §often' ?és .

ance Of il atyre in
o). (5) el § 0 “%{ g"'% ot fF @3‘%“&;8@315‘?? tﬁ?i"%g %ae
with 1S0 R Jd@a a;ce Qm m) el the tesiShedi errperatu € 45
This was JTeag ok vany”‘SpGBfn NGl er&sZQ fo.F.lnaamané bdodna® Bfibr the

G owi ng ar@eesrﬂrrb.ﬁgvucosthg'lfge”fah@mmbl I ity and g ow ng characteristics were
measured in accordance with the nethod of Vertical 50 Burning Test for

Cl assi f yi@phlakantd dtIMbided WtiQe 94V-1 or 94V-2, described in UL-Subject 94,
pages 7 to 10 dated January 28, 1980, published by Underwiters

Labor at or i ethe|sadace ol ShedngidedEintisleprepsared by ivjattion molding wasabb@veadaits the Aeke0 ey 4 V- 1
and 94%-2 (hereinafter sinply referred to as "V-0", "V-1" and "V-2",
respect i \REpplesgita 6conduct ed according to the following criteria. (i ) A
material cl aSSIerd as V-0 shall; 55 A. Not have any speci nens that
burn with ff&beergeleierresraystyrene msmnﬁrﬂem%%atﬁsm" Slapaimens & highar fv@ﬁﬂﬁéror its salt
appl i cat i U?“dP é’yt"ée§ s ?fl%t d°B'" Y’e' \?@°‘é‘t e 28 sf'?"ﬁ'rﬁ'rir I8 Jrre dhei ybber-i me

6 in ty .S4)
exceedPn gnangac urec :51? dr8 Ebfga%g ﬁ)% hiku %gha, pan] thls po YSW"G“E 'scﬁf‘.e'z;’?szeér
PS- as shown |

SpeCI men éferred to a$ " -1") Was Use a%le 1. As the hlgher fatty acid or its metal salt, stearic
_ acid (StAc), zinc stearate (ZnSt) and magnesium stearate (MgSt) were used as shown in Table 1. As the
s fibrous potassium titanate, TISMO® D, (a product manufactured and sold by Otsuka Chemical Co., Lid.,

40 Japan), was used.
Each of the resultant mixtures was meited and kneaded together, using a single-screw extruder having
a screw diameter of 65 mm (Model HV-65-32 manufactured and sold by Tabata Industrial Machinery Co.,
Lid., Japan), at 230 °C for about 15 seconds at a screw revolution rate of 120 rpm, extruded into 10 strands
at an extrusion rate of 100 kg/r, followed by cooling to 40 °C. The cooled strands were pelletized to obtain
45 pellets having a diameter of about 3 mm and a length of about 4 mm, .
The properties of the thus obtained pellets were determined according to the procedures described
above. The results are shown in Table 1.
As is apparent from the data shown in Table 1, all of the polystyrene resin compositions having
compositions as shown in Table 1 were excellent in stiffnress and impact strength and had good
§0 appearance.

Comparative Examples 1 to 6

Pellets of polystyrene resin compositions were prepared in substantially the same manner as in
55 Example 1 except that the raw materials shown in Table 2 were used. in Comparative Example 1, no fibrous
potassium titanate was used. In Comparative Example 2, neither a higher fatty acid nor its salt was used. In
Comparative Example 3, ethylenebisstearamide (EBS) was used instead of a higher fatty acid or its salt. In
Comparative Example 4, an ABS resin (StylacO 101, manufactured and sold by Asahi Kasei Kogyo

‘i’
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C. Not have any specinens that bumw th flam ng or gl ow ng conbustion up to
the holding clanp. D. Not have any specinens that drip flamng particles
that ignite the dry absorbent sBR)08%287@Bton | ocated 12 inches (305 mm)
bel ow the test specinen. E. Not have any speci rrens W th gI ovvi ng conbusti on
that persists for nore than 30 seconds after the ond rermv I of

the tes i‘a‘?UFWa:l%ﬁ 1apan) ‘F?E‘Pé‘?"tgaﬂ 'fé'f‘ &E?Pf@@ﬂ“’%ﬂs 3"\/"""1"’ yeight of 'y' E
speci; rrefP§'“t'§1'éﬁ’°‘ grrfeferradio F"f ) ‘t’?@d‘? Ipsts ?“8 ngi h% ﬁ’bbﬁ "zaf ter
ei t Wer "I"@ﬁf’ anl 'gmp%%j‘v%%ﬂr x eres yl 0 rtn ;0 baﬂr Iomt

nbust 10
gg C hui e heuama?fer 1 dﬁ L%eaﬁ(ir ?% ol&l n%ggﬂ?r? E IEC@‘ta sﬁ)

: iber wa: use mta asgﬂgltlt any speci urn wt
flam ng "Ofy, % Qer Rye Pn eﬁ:@&&rﬁﬂ ROthS | pRRBure®- de&l.(%edn'é’dbee iy
speci rreFegmts sh thT g8 ng particles t I'gnite the dry absorbent

surgi cal GQt & QR Fbiatind: Jath REGRSIn(RBB 21 oP@leOiyEHRé Rsh ®RPsHIBRhaving NOt
have gnYomgdSiidnsBidSshihr (h TdblRVe %recw&buﬁtzbd) inpatodtremyB. Fuliter, therpoly&tyrend fasin 80
 seconds carhgosilion INECohiparative Example Ndwiiscarsy/ pdor Gf fldxbl inedidus fdf ahwtcity. iNMdrgoveh, the

- mat er i alpolgdtyr@dirbdirccbnsition 2n Stiadalative Exainpld Shyavecarauttimatsnmaiievemedutt tavinda pepr wi t h

. flam ngapmatantst i on for nore than 30 seconds after either application of the
| test flame. B. Not have a total “flam ng, conbustion tine exceedi ng 250

. secornds Ekample e 10 fl ame applications f*E)r 20 ach set of five

. speci mens. C. Not have an speci mens that burn wit fIam n or 3
conbustron‘oﬁrb’a't‘%bytm’ﬁeiﬂ ﬂ'g'"\??‘éﬁﬂy%"e&%‘y S FH°1” § i) hE that
drip fl g}gﬂn‘ﬁ c?° Sby ﬁs&[‘i "'t°8y°t ﬁé Eﬂ% ]aﬁ%g %ﬁ) gﬁ) | aced
. 12.inch with
M"’ﬂg ma%o ﬁ:;% sel E? 18 we' a o(ré' E&
e %téﬁ**t atrtga e W
s b n

Wi th they r %réa&ﬁue @lm?rlegtﬁn glati230 6 y ﬂefO‘ :é‘d:ﬂg Qr’érﬁ@d RO gﬁ lbftﬁﬂé? '

resi Ny Fadi didief? o1 38'Mhrh (MckBIAS30 ﬁﬁﬁijfa%tut‘yd(&h@éokf B\ fiakatar Kitai WK, | JaSanpd lat
were Dl %adﬁ%vauuom&& 787rprd. eRhRBEIRIo 3 Srare ab\ egtifision VaRdIGH 10 keikr] followed Byhaelmgi N

- Tabl e 1.yitAatbi® abdtbREF 6. TRE céofd 3rnais @ste Pallelimll Yo thétebyrobtinipellets di b Gime efaaiaiit

pol yst Y rpeRayrbridt resid dmposiion, THo @Bletstiad Gaigr@tay of dobub2Ao ybokt Bit2nd alength atdbouted
“and sol & iy 1 ®aiitis nita.sRedm thp pejigts, tks blesdsiwiere dinedby, injddipmmpldifg.hi s pol yst yrene

i s heswei nafegropertibscof tredhus @blaiped' it PBcds Were/detormiinesiceceasdingfo the pragedprds|described As

t he hi glabovef Enetrgsultecareishown intTgblerdt al salt, stearic acid (StAc), zinc stearate
(ZnSt) and magnesi um stearate (MySt) were used as shown in Table 1. As the
fibrous ﬁa@t‘ﬂ@aﬂ@ﬁt‘?t i tanate TI SI\/DS D, (a pr oduct manuf act ured and soI d by

O suka Chem cal Each of the re
m xt u¥es MW!V&&WW@ %\" E\tge ?
grepy ol ag by

h 3ve8 changed e 2 Rers.pY
T:rarg R ELE R ttt aoo Pl w% i %‘%tt el =01 ¢

g@r(td mae%:rew revol ution rate of 120 rprn extruded Into 10 strands at
POh°rate of 100 kg/ hr, followed by cooling to 40 * C. The cool ed

r usi
st ranégs wegdsiilayinb Z8He bRcdiiieddsNn ERarit ¥ ¥ rdpaitdd6kedpt MaB WL ol fof BbtESst 3
MM and  GoolaSdhid frarfdle R Qidngét 730 pdrebyFeiREdNt ittRSanalint b @ridoh ser &l didouhshgpetol et S
ver e detepans BE teightCto iiidieby obtéin b et PECRCTR phdpertiekos Tioi e plecblvibvecdetsTiaed @l et S
are showssultdlard showe inlTabd3. i S apparent fromthe data shown in Table 1, all of
the pal ystyrene resin canpositions having conmpositions as shown in Table 1
were exceahgiatiin stiffness and i npact strength and had good so appearance.
Conparative Exanples 1 to 6 Pellets of polystyrene resin conposi tions were

prepar ed i Bubstabiistiathesamne proceguresasnip Byemniey Was rpgated except that the amount of fibrous
potassium titanate was changed to 37 parts by weight and the amount of carbon fiber was also changed to

60 4 parts by weight, to thereby obtain a test piece. The properties of the test piece were determined and the
results are shown in Table 3.

Example 12

85 Substantially the same procedure as in Example 8 was repeated except that a high-impact polystyrene
[Styron® (Dow Chemical Company, U.S.A.) H-8117, manufactured and sold by Asahi Kasei Kogyo KK,
Japan] was used instead of Styron® H-8652, to thereby obtain test pieces. The properties of the test pieces
were determined, and the results are shown in Table 3.

¥
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55 Exanple 1 except that the raw materials shown in Table 2 were used. In
Conparative Exanple 1, no fibrous potassiumtitanate was used. In
Conparative Exanple 2, neither a EP@®Bs28raBily acid nor its salt was used.
In Conparative Exanple 3, ethyl enebi sstearam de (EBS) was used instead of a
hi gher fatty aC|d or its salt. In Conparative Exanple 4, an ABS resin

(Styl acO Egele nuf actured and soI d by Asahi Kasei Kogyo (err) 7 EP 0
352,_875 Bl §< Kali sha |n p ase cont a|

%07 el ¢ % :b;y B T4 PP °"t“gﬁ'€ ;%ﬁ ’fﬂ";éﬁs?% 'r'% Yearuy Wsrﬁ% ;

" ABS-1 e t

Its saft vva oS %'bazfr “f“esu résm]""'" tl an ABS reS| n (StylacO 191,

manuf act Lgxg.q @pd sol d by Asahi Kasel Kogyo Kabushi ki Kai sha, Japan)
conpri sing a resin phase containing 30 % by weight of acrylonitrile 5

(her ei naf t esugsRhRliy 86 dafe BPocodiieas’ in E»ﬁ:amuﬁ %65 ropSdiRBshkcsph thdt Bmrous pbtassium
Conpar at | iddetEnaiy & &erage HibP lemetbast0.S i1l Gnd \4R Sveril dbdr Nénigthadl 20 fumd(TigMYe0D S
pot assi Undnufatired énd SdREbLYORR ChbréiBal Wo., LG Jah) wdsSusvE inGeddiods alio MibRiel paimdi Ng
t o the prinnetdhavirg af @gatage et dameeeof 1Tihan areidinlatetaga fiser Sdngivof 30nun, addiherels. obad | S
appar ent tést pieves!ithe ghevpertiasvd tha tastipistadivere determinkd arfd thdvesytoary shoym émtabledsi n
conpositions having 10 conpositions as shown In Table 2 were poor in |zod
i mpact 1estRefargpen Exapgletiher ., the polystyriene resin conposition In Conparative
Exanmple 1 was al so poor In flexural nodul us of eI asticity. Mreover, the
pol yst yr enesﬁ'tE?F‘ﬁ"chPrﬁB@? PT°6W“‘I°rPsGE) Pé& 7 @“’?Pt é‘eaﬁ’f‘%'l“tq' Herpys

nol ded

iec r y By 5EPgh
ey g%qf’?ﬁ% Q?c%ce. LAy ﬂ“’%" fiyi ey

by wei ghtsect?"ds esBrar&fs o assirumti anate Ay %‘1’H aver age ber di anet er

of 1.1 u,g;gf geg,g, Ee‘,rage fiber length of 30 u m(KI SPACK, 20 manufactured
and sold yushu Refractories Co., Ltd., Japan), 1.2 parts by weight of a

car bonyf i beéutfsﬁnﬁaﬁpﬂ&sarﬂ@'ﬂ%ﬁ&‘ﬁe%aﬁi E%?ﬁjplas?"vﬂs RopodtscP BlicedlaRE the bRt dF fibrous
Japan), I1RtaRsint Grakite WRI BhHgedio 109aADEYOMRIM, IRy Blaihbst pRcddaTHeSprdpertivesr st  Of
ant i nony tbst pleddsAdre détefmifisal 4ndl thdyresiitd §6bho@h inarabib WS ene- but adi ene bl ock

copol ynmer (Asfspppdndnt from Tabilas,tthe fsluraliebdsiod of diigtichys affthe Kivipositiodk A@Y @wisd<hat the
Japan) armlacficafluspaf the bympaeitiapiviould inotbepeomidingar at e were subjected to nelt
kneadi g at 230 *C for about 10 seconds, using a tw n-screw extruder 25
havi ng a Refevenge Bxaawlet3er of 30 mm (Mbdel AS30 manuf actured and sol d by

Nakat ani Ki kai K. K., Japan) at a screwrevolution rate of 75 rpm extruded
I nto 3 str aﬁ%ta&ta“hﬁeéﬂ‘? Eoreskyrer agt in %#mpl‘i)wgw’ rPeatc piceRdipt Bfgmwuqﬁ@bw& h
wat er t o RopSTHm vas changed 1910 narts oy waigh ?’ébyp??ﬁ"éf’?t Plegpst Hrerriepedips of st ai n
pel | et%" o'Psta'*’?ﬁsm dref-?[’%{??ﬁ’aﬂ‘f’ "I?d?i}'gst 3¢ Sean Ing'@PIR 4. onposi ti on. The pel |l ets had
a di amet et . of aFout le24 to about '4.mmand a length of about 3 mmto about 5

mnm From tqneerenﬁee TEPS* t est pi eces were bbtained by injection nolding. 30

Pr oper t k&sattan Jﬂgsér&up? b\ 7ol 7 MsGGfRsed Blobot 6t f5 Th q&f%&r & b9

gkf he ors %ﬁﬁ &F 100£ et OV {ﬁere tJ sl Jle%esa':rﬁec% i f thy were
Exanpl es &teﬁﬁqeoga,;aqhemsu, gﬁ@,ﬂ,{ he same procedure as 1 n Example
was repeat efls RxdpBitbnt oMt Tablb @, METhHAEL a%ng@aén!a% mbIORSw 148 Sof %%eﬂs&.t.&@w&ew ts
by wei ghtantiMeEuppeante Of 1B fhstdpides IS bad, B thaEthe Practici uBX 3MAG Eomdsitidn Gvokild oY
obt ai n t ggémigihgeces. The properties of the test pieces were detern ned and
the results are shown In Table 3. Exanple 10 40 Substantially the sane

pr ocedur eRedgwenico Efexmiodl e 7 was repeat ed except that the anount of fibrous
potassiumtitanate was changed to 30 parts by wei ght and the anount of
car bon fi beBubgiggtiafly the sampieredure es 'ZlEgﬁmq WAp ropsptgthexcent that he preupt of sarben-iber

t est pi ecss crEged P Bk"’"iﬁht tp dhere %Pb‘fﬁ‘ tastepiggas- I hel @toperiias pé e Jerd PlepRs were
resul t & sfeleainnpnd; the resylis gre shown in Table 4



45 Exanple 11 Substantially the sanme procedure -as in Exanple 7 was repeated
except that the anount of fibrous potassiumtitanate was changed to 37

" parts by weight and the anount dEP Q@&852876 B1 ber was al so changed to 50 4
parts by weight, to thereby obtain a test piece. The properties of the test
pi ece were,det{er 'nefd?gand the results are shown in Table 3. Exanple 12 55
Subst ant i a9 "Pr‘fén’%'hf " PSRt (o8- 1 Tiamymaplity layplof the Gorposilionwas M- except that a
hi g\[}fl npact pol ystyrene [ StyronG (Dow Chenm cal Conpany, U S. A ) H 8117,

manuf act ured and sol d b\é Asahi Kasei Kogyo K. K., Japan] was used instead of
Styrops H- 8652, e [thergby )btgi n yest pfeces| T ies of the test
pi eces were detef fi|ngd, | andjthe resy s are s1§3m o e 3. 8 EP 0 352
875 Bl Exanple 1 SL@& ant i aM y [tfhe “Sa@e| @ oceduf Exanpl e 12 was
repeat ed except at=t hp anmpent |of |fi br ops pof aséi nat e was changed
to 16 parts by idght, fo therely @bt hinftest|pi properties of the

5 test pieces g detprm ned, jan¢l the fesul{ S in Table 3.

Exanpl e 14 Substft|i abl ynt He e protedbpe ag 8 was repeated
except that a fipEdqusSppTas é’,jé N { @& pRe had age.fiber

di aneter of 0.2 fi per|Rengfh (TI SMOS D,

manuf act ured and sdg 5 b ¢al | Co. , | Lt was used | nstead
of tH& fibrous i i hav| ngl an ayer di aneter of 1.1
u.mand an aver gg¥ |f7 0{d o to th hi n test pieces.
The properties = S5 WEY aﬁ"%daﬁerm ne results are shown
in Table 3. 15 | Spbsjenti all b procedure as in
Ex rrpele 7 was r th; afrount | of pot assi um titanate
was= ﬁanged to and{ nojf car bpy, used, to thereby
obtain test pie : of { Ehpot es :%) B 'glet erm ned, and
the results are [sBqvip=i Be 486 [ |® thet hrrgability, sone
of test pieces = Wi i conpust fflon {or n 80 seconds.
Thesegsare cl assi hnd] therefpre l evel could not be
attained. Refer Subkt ant | @l re¢proocedure as in

Example 7 was [
was changed toe
properties of

Tabl @0 4. As isH
the conposition

botas$i um titanate
pgeces. The

buLts?are shown in
5 ff slasticity of
cpnposi tion woul d

not be prom sing. R B3] gubs ‘he Barn® procedure
as In Exanple 8 th#t| 8he pno i brBusy pot assi um
titanate was ch wei ght’, tp afin Test pieces.

] ‘$he@results are
hng pY ocedure as

t
ces| wef e deg er

The pfoperties
> 4} Supst ant iGa

shown I n Tabl e

in Exanple 7 was| ré St pat | the8amo|ig \ Fib®r 40 was
changed to 7 parjts | - her g bt a gJ B PSy ThEe properties
of ™'hg test piedes apgh Qe rp nofin §n Tabl e 4.
As is apparent flron & fpaf® biyr enpiih reft &l ow rate of
t he conposition )@Jea nge o] ege was bad, so
that the practi el gngwou_ ‘v ®
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STi \t%g o Claims for the followln%c?)gractlng{ %tﬂa? EFQ:}EHEIQé 'ThﬂLf or the foll owing
Con actl n at e 4 siftlosd IPP ystyrene resin
comosi 15 (3 yoby Fnip T e (b AT O RS
wei gh of a g &d” fiono- o co-p of AN Af MRt c nono I nyl

mononer , (b)b tsgoﬁ raa%iamtavaww Ltaé;fuma.ténatbraqals pot assi um titanate, and

(c) 0.1 to JeAlthS BWe‘ibhttonffat@a @ﬁawg a8 totb2 A% WonsZanti/r 1B efal&RON at oNs
and/or its nmetal salt. 1o . The polystyrene resin conposition according

to cl @i i 1lTheWoRkipleno ®ath do:ﬁdohﬁdauscoam{gas Slaibh, vhéréim sdicEfibicas patassiamaitange hdsidaer

| engt h of #verags fiddr loAgtber fiomMo a0ED Lo ar@ihed ragagsye ffibds @llameioasterbe 10.106 1.6 mown 0. 1 t o
1.5 .m 3. The polystyrene resin conposition according to claim2, wherein
t he fi braouShepmiysis®nairesin icorapvaition deemdiagto Flaiy & gderkin (ther fiblous patéssioh tifapderhes(ent o 30
a. m and anawarege fiapelengtibeffroni 18 4e303m afd anrawriads fikertdigmetepof fram 04 to FREMpol yst yr ene
resi nsconposition according to any one of clains 1 to 3, wherein the anount
of the f4 bituROYSHIeRS &Sin PPMPASiiPN;pesOrpigg foryvﬂ%oft%a'%‘ t?a? (bergiy tig-ampypt of e T e
pol ystyren@’?‘@?P‘ﬁssE’BHWE‘Pﬁf@H‘ ‘Qé‘?:ﬁor‘ﬂﬁ”ﬁ ’f"?ig'}&ny one of claims 1 and 2,
wherein the a a e sfrom 5to
50, part55 b§: °"° Qs'" e %%E;\é g’% 'S'Wﬁ?sal"?%o%eéa@ctéera N (%)h °claim
5, N2l udi TR asl?'uf" fraggte & f"s b a fire retardant and (e) 1to05

parts by V‘%IIIGQIQL s@ien@regiﬁrcmﬁbsﬁué to claim 8ok Y UiS §5)Garts BF 'w@ngﬁtQﬁrP@l%' tion
accordi ng jsdal m ,,t ngbgw ?d mahlﬁbepot assitumtitanate has an average
fiber length of rom u.mand an average fiber diameter of fromO0.5
1o 1.3 unTi po_ﬂg@reﬁé)l'e)éﬁtcb’ﬁ\&igﬂoﬁ £66rfing RIERAE b, WheRInaARLMIdls PGadsimaKtyiato ias #hf

- claims 1 t gverage Wit leRdtR ofSRin0fte60 iym akd dh avéragd fBériciamdtoest fomtatsito asiueh. and sai d
~netal is selected fromthe group consisting of metals of Goups Il and I

- 30 . trieepghetyrenel resintcamnpasitiorDaccdkdinge tohengl ohenof dainadiUtoi ) gheeip sdid) fatty adichie ar esi n
conposi t i osativated faty aaidoand\seid nsial sfsplecien frovhihe broumenpsistive of métels oft GQrpups dfand (II1)

. mel t -l endpfitbe BHodic table. (a) 100 parts by weight of a rubber-reinforced
hom) or co-polyner of an aromatic nonovinyl nononer, (b) 2 to 50 parts by
“wei ght ok & methed dersprosiyeings a ipelystrene Jesint eompggiien @E\)'ngommfovq? ) mfa%f"@'cbwwﬁtht of
. a fatty actgsiHBY%fhg 12 to 22 carbon atoms and/or Its metal salt, at 170 to

260 * C, 40 (1) melt-blending o t bl end 3 th

“extrulate to 19 ‘Piﬂg By Y’f'é% ggﬁ‘ﬂ’g?rdé'%?' %}'??)'PT 8‘/\?%"’8%&? %%r? 'cgi '"y' e

45 1. A net hdi"pD o@iﬁs L Gbil o?aﬂ)%ux tidsfo ei.ta'?a§§ ﬁd conposi tion having
o ) el

~inproved stiff b nEehdoris Gioe &8, () 100
_ parts by welg R0 860" LDDET - T €l n?aorcedﬁaﬁo - or ?:ro po yrreroﬁ'!fs an aromatic

Lany 2) extrudlng the resultant blend, and
{3) cooling the extrudate to 10 to 50 °C.

Q)-b-}

Claims for the following Contracting State : ES

4 1. A method for producing a polystyrene resin composition having improved stiffness, which comprises
the steps of:
(1) melt-blending
(a) 100 parts by weight of a rubber-reinforced homo- or co-polymer of an aromatic monovinyl
monomer, '
50 (b) 2 to 50 parts by weight of a fibrous potassium titanate, and
(c) 0.1 to 5 parts by weight of a fatty acid having 12 to 22 carbon atoms and/or its metal salt,
at 170 to 260 °C,
(2) extruding the resultant blend, and
{3) cooling the extrudate to 10 to 50 °C.
5
2. The method according to claim 1, wherein said fibrous potassium titanate has an average fiber length
of from 10 to 60 um and an average fiber diameter of from 0.1 to 1.5 um.
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Kal i unt it anat Metatiselzdur ch- schnittliche Faserl ange von 10 bis 60 am und

ei nen durchschnittlichen Faserdurchnesser von 0,1 bis 1,5 am aufweist. 3
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Mttelgound (e) 1 bis 5 Gewichtsteile einer Carbonfaser enthalt.

§. Polystyrolharz-Zusammensstzung nach einem der Ansprliche 1 und 2, worin die Menge des faserférmi-
gen Kaliumtitanats 15 bis 50 Gewichtstelle betrégt.

6. Polystyrolharz-Zusammensetzung nach Anspruch 5, welche
45 (d) 4 bis 35 Gewichisteile eines feuerhemmenden Mittels und
(e) 1 bis 5 Gewichtsteile einer Carbonfaser enthit.

7. Polystyrolharz-Zusammensetzung nach Anspruch 8, worin das faserfSrmige Kaliumtitanat eine durch-
schnittliche Faserlinge von 20 bis 60 um und einen durchschnittlichen Faserdurchmesser von 0,5 bis
s0 1,5 um aufweist.

8. Polystyrolharz-Zusammensetzung nach einem der Anspriiche 1 bis 7, worin die Fettsdure eine
gesittigte Fettsdure ist und das Metall aus der aus Metallen der Gruppen Il und Ill des Periodensy-
stoems bestehenden Gruppe ausgewihit ist.
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9. Verfahren zur Herstellung einer Polystyrolharz-Zusammensetzung mit verbesserter Steifheit, welches

die folgenden Schritte umfaBt:
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8. Verfahren nach einem der Ansprliche 1 bis 7, wobei die Fettstiure eine geséttigte Fetiséure ist und das
Metall aus der aus Metallen der Gruppen H und Il des Periodensystems bestehenden Gruppe
ausgewihlt ist.
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Revendications
Revendications pour les Etats contractants sulvants : BE, DE, FR, GB, IT, NL

1. Composition de résine de polystyréne de rigidité améliorée comprenant :
50 (a) 100 parties en poids d'un homopolymére ou d'un copolymére renforcé par du caoutchouc d'un
monomeére aromatique monovinylique,
(b) de 2 & 50 parties en poids de titanate de potassium fibreux, et
{c) de 0.1 & 5 parties de poids d'un acide gras ayant de 12 & 22 atomes de carbone et/ou de son
sel métallique. '
55
2. Composition de résine de polystyrdne suivant la revendication, dans laquelle le titanate de potassium
fibreux a une longusur moyenne de fibre de 10 & 60 um et un diamétre moyen de fibre de 0.1 2 1.5
uwm.
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renfor@b au cacetnédtdigue.d’ un nononbre aronati que nonovinyliques (b) de 2 a

50 parties en poi edred7Qet 260 tGnat e de potassiumfibreux, et (c) de 0.1 a 5
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et or -6t (o A ot e
AN (1) mélange par fusion de e
40 (a) 100 parties en poids d'un homopolyr_nére ou d'un copolymere renforcé au caoutchouc d'un

monomére aromatique monovinylique,
{b) de 2 & 50 parties en poids d'un titanate de potassium fibreux, et
(c) de 0.1 & 5 parties en poids d'un acide gras ayant de 12 & 22 atomes de carbone et/ou de son
sel métallique,
45 entre 170 et 260°C,
(2) d'extrusion du mélange obtenu, et
(3) de refroidissement du produit extrudé entre 10 et 50 °C.

2. Procédé suivant la revendication 1 dans lequel le titanate de potassium fibreux a une longueur
50 moyenne de fibre de 10 & 80 itm et un diamétre moyen de fibre de 0.1 & 1.5 um.

3. Procédé suivant la revendication 2 dans lequel le titanate de potassium fibreux a une longueur
moyenne de fibre de 10 & 30 m et un diamétre moyen de fibre de 0.1 & 0.8 um.

s5 4. Procédé suivant Fune quelconque des revendications 1 & 3 dans lequel la quantité du titanate de
potassium fibreux est comprise entre 10 et 50 parties en poids.
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