PATENT SPECI FI CATION (11) 1 552 540 (21) Application No. 24445/77 (22)
Filed 10 Jun. 1977 (19) (31) Convention ApplicationNo. 51/067589 (32)
Filed 11 Jun. 1976 in (33) Japan (JP) (44) Conplete Specification Published
12 Sep. 1979 (51) INT. [err] C08L 67/02 (CO8L 67/02 69/00) (52) Index at 3
Accept ance C3R,3C 3N1 3N7 C22 C23 C33A C33B C33X C5B1 C6X C8R L4C L6F (54)k¢/f;
FI RE- RETARDANT THERMOPLASTI C POLYESTER COMPOSI TI ON (71) W, TEIJIN LI M T
a Japanese Body Corporiat.e of 11, 1-chome, M nam hon- machi, Hi gashi -

Gsak J d TEI Q%}[I’EN%L d

1- g gl %Pgﬁi sﬁinnbash}l,, nat o- S]?]%C mlﬁergb gglrglrgs{szhe 540

|nvent|on fo \Ma ﬁh 1iRkEY 7|9ate g rfag%ed to( , andthe
thod b ‘a2 2%

ey et Mg o Pt oy

é c /

fire- retarda polyester resin conposition haV|
col or, appear fh%l?e" ieatipn Prilished\i3rSepsi9eRif i cal | y,

rel ates to>a-¥: rdSl)ethI'erﬁhf Ca8k $32ast i ¢ pol yester resin co
consi sting es,s.ent ially of 10(Cq8h)67/026900Q)arts by wei ght of -a

~

pol yester, : (52) Index at Acceptance 10 (B) (i) 1 to 100 parts by RO
fire-retardant which- c:ﬂ?.@d@@! BNy ned2eced @33A6C3IBB C3xom nat ed pol

of the fornmula [err] - C5B1 C6X C8R L4C L6F 15 15

15 2 j _ n 20 wherein e and meach represent an int eger of.1to
4, n reprfsents a nunber from 16 to 50, and 20 [err] and [err] each

repr esent} hydrogen :
represent® cycl oal ky@&WﬁAﬁfmgwgn%%P@Lgﬁl ona | 2 | |§3 up to

100 parts by wei gh(71)f W@S‘EUENMMHEBD lelip}néSBBbd}tG)‘rpqramlof B]’;ﬂ+c

tzge agount gftthﬁmm,lm Eﬁé'g’ hereby de%ﬁg}gﬁbny
(O 0 leten Ibg d the method by which it is

25 (D) 0 t0510tog,3 ebg;\ I bllowingSsBitedgdn€d from s
stabilizers, col oriThy lp sqlatemb aiﬁreerbtaahnm gplastic polyestet resit ¢ oag@ﬂtasmg

| ubri cants, i norg&perorcp and bl ow

the broninated po L&k@ﬁz @éﬁﬁ Jjﬁ%@lﬂé tPﬁ re-he]?agcli%lt cImo st1c po'i1 stgtgrgp
conposi tion. Toer asioo € bfSan! afprhdtic@dlyesyerpol yaI kyI ene

t er epht hal at es su@ @s1 pmslbewelght%@fat fire-aqshrdand which lsmmﬁfbmymﬂeylrleneelght
terephthal ate havkmﬁ‘é’éﬁdtl’g 'i"ﬁ‘a'é femMu%arts of electrical machinery and

appliances and i'n other applications ag shapeqg.articles obtained by, for

exanpl e, injeasion noldi ng. Thes he mﬁpést | c d‘l yeost ers are flanmabl e, 15
and therefore 35 limted in thei -8 npts have been nade
to render thernoplastic polyes- -| re tardan in order to renove
such a limtation. For exanple, haI ogen- coﬁt ai'ni ng conpbunds, such as those

cont ai ni ng sued JpgfetRndd eechhéyiésea% infgerR i RN fepRiAtiA nuiBd o986t 50,and 20
suggested as fir@®,rand &,cda @preseu h gﬁmyltdﬁ& tol &f catbon @fonB auSthkeg tagetfies,k ed

reduction in the reg qukr leg¢ o atoms ndwn@faﬂsa olglsubstlt ted
br onobenzene suc g)e % We‘ ":@ ﬁ%ﬁﬁgﬁﬁe “E}f?ﬁl?" ‘g
fire retardantsi gyy,el I3lask fib nmay adhere as a V\/mte25
powder to the suicgce Ofto &0 pzutsdbynvmghhﬁatlnysemteladdttlmettm from stabilizeirs; ecloring

"agents, mold releasing agents, nucleating agents, lubricants, inorganic fillers other than glass
fibers, and blowing agents, the brominated polycarbonate (B) (3 being the only polycarbo- '

5 3p Date in the-composition.
g . Thermoplastic polyesters typlﬁed y pol alkylene terephthalates such as polyethylene 30

terephthalate or poly{utylene terephthalate have been used in component parts of electrical
- machinery and appliances and in other ap{)hcatxons as shaped articles obtained by, for
example, injection molding. These thermoll?A astic polyesters are flammable, and therefore
35 limited in their application. Many attempts have been made to render thermoplastic polyes-
ters fire-retardant in order to remove such a limitation. For example, halogen-containing 35
‘compounds, such as those containing sucha groué) as a hydroxy] or carboxyl group, have been
- suggested as fire retardants, but they have the defect of causing a marked reduction in the
- viscosities of polyesters. The use of a polysubstituted bromobenzene such as hexabromoben-
40 Zepeor decabromod1phenyl ether as a fire retardant is not satisfactory. Such a compound may
.adhere as a white powder to the surface of a mold in the injection-molding of a polyester 40
-+ ‘composition containing it, or bleeds out onto:the surface of the molded article and pre %1-
 tates on the surface as a white powder (““chalking”). This debases the appearance of t
- molded article, or may cause corrosion of the mold and other parts of the molding machine.
4 As another prior suggestion, polyester resin compositions containing a low molecular
5 weight polymer or oopolymer of a carbonate of a halogenated dlhydnc phenol (whlch may be 45



conposi tion containing it, or bleeds out onto the surface of the nolded
article and precipi- tates on the surface as a white powder ("chal king").
Thi s debases the appearance of the nolded article, or may cause corrosion

of theypold and other parts -of the nolding machine. As another prior

sug on, polyester resin conpositions containing a | ow nolecul ar wei ght
pol{fyi or “copol yner of a carbonate of a hal ogenat éd di hydric phenol (whi ch
ma . 45 2 1, 552 540-

7;
3, 915, 92ferrBllth orb s §ﬁ,4v>molzéafa§e, G Biitd) Weirlofn GRETTOM. @ | OW
rml ecul exanple, thehsta&geaah@cB,m egsggtf rgﬂmes Ar{d@el? 9“5&394%& REND

h%vesn m@ﬂow malecudar weighi halqgcna}ed@blymms asised as 5

ther g fot '% ) @@?U@W‘@Pa PeRC GﬁP?‘F 2nits, and
the | ?E'!a{ at?}ﬁ“ m jisie 75; Sf

ret ardarthenbaceuse 3hm1far sb 13ép ﬁﬁteaﬁd émm ndtdt E%%Mew ayg: far
|l ess .r er}eéﬂ FE*%:tm upits fmclmlleo'ﬁg ma@d Polirmommmd d,huss:th@ssctf 2 to 10

repeap EVHBIEE daving o5y E‘F;_gzﬁzm (gé g 298¢ “and ol ai ms

the use H romolskbsa ’“?d sﬁ%@:ﬁﬁi g units.

U. S Patnatwn %;tm;ﬁ ﬁﬁﬁltldearhmmrq)horﬂdpelsm ntl) uhi&p&AE | Ng units,

but tea 5%38 e§§ 10615 nah:g%s wrep% y@i Wbonaﬁe whi ch

recurki 'gﬁ, ﬁfa] ¥ jation
15 F% L

wi than s&h@ﬁﬁibecsaﬁ Dse;mmpsssssﬁ gygﬁ@ﬁspbfsng}y unigt s.

The Pat eRatenné,PSW oatlysmcwebe 1. 7) pf lswggvmular eeight hq]ogenatedapblbenbn@té ree frjom an

aromat i | a;gas mr si st n essent i al n aromatic
pol yegt q{rorﬁﬂ (32% é?sm% ISW Q@%ﬁbrﬁpnat e
I’r&iﬂﬂ e

expr essadmbyol her, agarii%ﬁtardaﬂfmj ramglfwaly erdo s8fe can be
sai d wi tsh ﬂertObgtqgleSCh « neismrewen (G pufasiu 5, 926. U. S,
Pat ent %@g&ﬁﬁﬁy ﬁ:‘# Eere 13 ,ﬁ@ﬁﬂnﬁga %ﬂeﬁﬁs Bippal ogenat ed
pol yasr o IGALA kbt Bromhatot O barbtatd ot U abR Tomiala. 11

r ef er encewealﬁeadaldbw@pdlh@htﬁxbmahm DTOS amomwhmi disclosean ght 20

a 8%??@5?3‘%5%2?%%%&%?“ AR b S A

pol yagt er Thesresant invdatoksinvestiatel lueymd mﬁbm&aveig@f bromgeRa polyidonitee 3l i gomeri c

hal ogene@tseﬁrep@hlyl@alf@@maacmﬂqg thetththQnom@elo mofeeulaiweighttbout 3 to 7,
repeat | rﬂffe ﬁf"qggg“g}“gggé S%E‘;t‘e ggg ot s(ﬁgg’é‘m ina'é%g 94 as usabl e
singly tﬁﬁgcﬁus%ﬁ)d%r TorStich u.'a “deinpe 1enedied by
t he gsno¥ nnquelyesftertcbmpésﬁmn yairbmtegh]hlldw’edm mnideﬂ I:gsc ar bonat e

of the AR E?F Fhe & df°°1m ﬂ C%Pap | i cation
(DTOS) v £ 1 5‘%@% ﬂ%ws omatic
pol yesteﬁom ifficgt, df u&m R asrmheﬁa §g&$lﬁa€ﬁ81deﬁ nﬁrarrponents only

t eacld@s orhhke msafflmmtmdmng)tb rasmllmemr%tegapdamolvscﬂ (mhnicalq)mbinmnhtg 400t nore

t han 10 ‘? &tfP thai %01‘“863“‘“ @ Fﬁ)‘? # ed the | ow
mol ecul E}ﬁolé’lﬁ g15°“lmw°' 'iseﬁ’& “‘%Em yﬁfﬁr ﬁ%’&"ﬁ'ﬁg gant for
attﬂQ)o

aromat i ahepm enso thendischveryn tdmai bro 6&615b,ar wei ght
pol yrér s’r@m n e@eg::%lbrsattl@as %urepeamgatw,n@is phe}pmfenm bay be 45

| nvestl (li\lﬁn aﬁ%@ ‘ggjﬁ RO Eﬁ Wm ° br oni pat ed
car bmwéd&ss e Biofidh o ﬁ:r keg?es (U '%ﬁi Ijestelc AUS ES] poor

coI or at |d©cre:aemkumnuaiu'es aﬁfq;bihep ariesof e olymadw&melydmdiat htb Wwhe

pol y&8t. éaror@e 9?117‘? nge i ‘?9“F§ h;tel‘m ﬁ% lsr 8t '&mtaﬁeoﬁOto tand
in the 3% egf;?;, fpos Shive RelXss; {ﬁﬁa;\‘f\gkreby in the

case of" mlmtescfdr@fa far agput ohon&xnmak slso fdundihell \ﬂi}nra%duﬁh cgBbnatpont aneousl y
from:t hélompgqlzlﬁeraiﬁUSP etb‘rromﬂirfb wafngféqculen‘eel dramidtedpdlytanhg- and bef ore

Lhe e i e e R ek seoy s a3

- substantially free from chalking, droolmg and decrease of softemng pomt and has 1mproved

color, appearance and thermal stability.- :
The aromatic polyester resin used as component (A) in the composmon of the i mventlon is

60 an aromatic polyester derived from an aromatic dicharboxylic acid component and a diol 60
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nolding difficult, and frequently leads to the insufficient nold rel easing
of the nolded article, 40 or the insufficient nolding of resin. In an
attenpt_to solve this technical problem the 40 inventors found that
drooling is an inevitable phenonmenon which i-s due presumably to a reduction
i n nol ecul ar wei ght caused by, the reaction between the polyester si,n and
the | ow no] ecul ar wei ght br omi ‘nat ed pol ycar bonate. Unexpectedly, h? er,j”
the investigations of tle inventors led to the discovery that wt

brom nat ed pol ycarbonates Having 16 to 50, 45 preferably at |east 18,
especially at3least 20, repeating unts, tkﬁ% Sthenonenon can be 45

substantial I’y avoided. It was further tound that when a pol yester '
conposi ti contpnlyestng, orylyestors dmeédnotnemhmﬁ xyhic oeiilnert dials, |9

havi ng | ess t hanPeltsster hayige, %‘du {gﬁy “ﬁﬂg% I ten
state for 15 to’ “"H?e&}ﬁ'%ge ﬁ%e‘g&lta er, e dEases
subst anti al 1~y 5t o thé tife GHin et mﬁlﬂln@sttn ﬁrtempi-murse t!l¢pdimlert hat
when the 50~ br omlﬂ-aﬂ‘é!d hijgbérytharthoprgseat qqageral@rq

especial ly at estpgy fo yen, polxe ly e feto ﬁthe
Sorrennesit o TSR *atgra% EERT
is allowed tdost hthalate Exain lbedsf thd &trﬂcémpomm ttcinalma Be&d mlniﬁgematfcchcar- 10

exanpl e for abouboxyllthwtis suplt as/va h‘& lic diphegy at e
homopol ymer i s ugiggene Elg xygﬁ;n assl:gi cacld, |

pol ycarbo- 55 ngf mgf &iol &ﬁﬁa ‘yil%{ ohdiaﬂ emﬁmenmﬁgmpm cods t he
pol yester oc rshjdao@u@neatbm(ﬁfdrmp Yl)prd'me bi 2,2-bisdhydrexuethonyphen ?9% cls
c

pol yester resin & “‘ihr?‘% yqroFycaprol p oy

chal ki ng, drooli W %Eﬁ: K%’léﬁ& atri'df i%’l;ﬁt%ﬁ;ﬁ ! |
appear ance and t heh it pr iﬁie sﬂb@dmhﬁ-mv o;(,&ﬁhee Iresinesmpomssdiudsas .
conponent A) 20n wiveatio mrbpnam uséd asrth;e %é: res SP%I S a"l ri“gi‘rfb?}?ft?’la&“’e‘ght 20
pol yester derive ﬂB‘PrP’aﬁmﬁ&!(r"lgg?ggq b%mt gRRiLa: R of

60 conponent, or g, FoF (his 1ChUORIMlerpEdaiEl By | I'c acid
conponent and a dio corrponent Preferred aromatrc poI yesters are.

pol yal kyl ene 2c5erepht hal dat es or pol yg,hbyl ene @apht hal'pt es derived from 2
terephthalic acid or 2, 6-napht alereorca bo i c ael and alipha- tic

gl ycols containing 2 to 6 car @ O—ﬁ@p&bye for exanpl e,
those obtained by 65 adding aithird conmgone as a onDnoner in the
preparati on o t he above- mentioned 65

1, 552, 540. - wherein € and m each represent an integer of 13 4Fiﬂl= ¥RGIbSF ffom 16'to B0 pyedShtdy &
derived from ot hbrastdBomrbp rabdy ad¢ad5200¢smhw¢ib' preferably atlleast 23candFachnd Rokachst er

having a soft ydr °“P&Blk P oB% OF taken tagether, feprese
which will atPai P@tﬁdﬁﬁg‘x rbonaom ‘ﬁ’) m ﬁgi bonf %ﬁxa %e used’ alonﬁl‘i%l% é;ﬁe
preferred. The rTBKl-6td>BﬂJWhi:ﬁfkﬁﬁrﬁl&éruﬂﬁsmaﬂeﬁﬂmthﬂﬁpﬁéﬂﬁwp&tméuﬂl elopofmme qf and

is not the pr es efroma prategused a the asgdsﬁmsa)praeﬁeﬂts ldel‘ab
mol di ng. Usugyl y et ;ﬂﬁ?ﬂl’f O
hi gher than the prm ddﬁl@r ight

Femplsragraeisht emr%m%y?é 7 w0

| &Yﬁdnﬁlgﬁfor use ¥H Shis BS6HRioh ald those
preferred pol yeshsiing afnnitmmmtnfmd»m@anm °|€I.| é@ﬂ‘i@l,whleh are derived
terephthal ate, p8® t'ﬁ’?‘ﬁﬁ%‘ ivel "‘altna 0“%%& Atr arret I N el
terepht hal at g5 agRBa AOABiLIR ﬂ&% aa‘gl:;:s 45
obt ai neds by copohiermidt used Agt hfadomﬁﬂmﬂpﬂ rbbhitl?s bh&llﬁ ckmg agents
pol yal ky] ene 10 Whlehé h?thﬂatl%t asti gn mrelhrlaeomh#r ysedo tend-can
be used | nclude §F mat‘ eﬂg ﬁ tﬂ.“’ﬂgﬂ‘ﬂ? fﬂ,ﬁu
aci d, isbphthgli gona,ﬁ,;, cresols, t-butyl phenol o- or

di phenoxyet hane dptchlbtmpkqnbl a 4&emd;lomphepuab-| ar pehrorad>phe ,I and M,&mbtnmopheml)ac | d S

Cyel ohexaneil car SRS %é?ﬁ%ﬁ?@?%&%ﬁt&ﬁm ﬁé’ﬂ" e

neopentyl gl ygzol waneﬁaiﬁda DA ad ItdiTBO o a pHbD iR Yoran . 55
hydr oqui none, 2, addmy t@gﬁmﬁw mwhe meﬂlyls chlonde layer, washing the
o%&4he boi

r g i

(hydr oxyet hoxyphEgY b s S ﬁ@%%“ﬁr‘i@

[err]-hydroxyc apﬁﬁé ﬁ)@ih?leﬁ’é‘dh ridé t e methylene chloride or
60 - - by adding a non-solvent such as methanol to the methylene chlonde layer to precipitate the g0

* . polycarbonate. Generally, the polycarbonate-forming reaction is carried out in the presence

of t:l mtrogen-contammg compound such as trimethylamine, triethylamine or pyridine as a

" catalyst.

_ Preferably, the particle size of the medium molecular weight brominated pol carbonate

65  used in this invention is small. For example, fine particles at least 80% by weight of which g5



yet hoxybenzoi c acid. Furthernore, a dicarboxylic acid and a gl ycol
constituing one of the above-illustrated polyesters may be used as a third
conmponent_for another polyester. In the preparation of the conposition of
this-inyention, other resin conponentss, such as 20 -aromatic pol ycarbonat es
i herrmpl astic resins per se having high nmotecular weight, 20 with
fjore repeating units, or grafted copol yneirs of butadi ene, are not

e medi um nol ecul ar wei ght brom nated pol ycar bomate used as d fire
ret ardant in the corrp05|t|on of this invention is expressed by ttle

foll owi ng fornmul a 25 1,552,540

25 25 30 ' \’ :
30 V\herehaveepmudesizeﬁfmbtm nlﬁménhmamslafdlﬁ edfbrﬂn mgﬁrerremﬂiamynunher from

16 to 50andgopd EFOHEIFI helléﬂléttng Eﬁé ﬂ?l);/ a&the% gﬁkeﬁ% agspecial |y
preferabfv lé gﬁ’aﬁf‘ m %% l% E’Eﬁ‘?‘%ﬁ? Y P ogen or
al kyl sof 5 hitonGs @fbnﬁ @ﬁdi()}e%gg%nd & Jz‘ggbl fbonite,nn@ﬁe@étaﬁml 0dl- 35

kyl ene obolﬁesteowj;ﬁaoammmemmnc t,b@fcaabé' Intqy befsed
al one asly (ﬁﬁ SbBB’eﬁgEtb 96 pards by yei dconmpound. In

eé‘z.‘;mezééba;%’@ i mﬂ:%wwsﬁt %E%&"?’{ RRRRaZ oI e 1 e

the abov§

t han xmemummo ompeates preferréd 00 -Or. ror e). aromat i ¢ pol y@ar bonat es
used as tﬁélp oagon sfmé)t re sb ghr,gr Hrgé t@p’t};n;m t han t he
number o még@ yt“f‘?@hT BY 1B pats t aronatic
pol ycar b om i b@mtdaao&rfbms siléH aslpRWEES Redles, :

40 Prist eﬂalesi pnm mrmthm Earms bfamoldmg tagtivlef gy variows fonmst HP s

zrze?a;ﬁj?;j:fm i ) Sl

tetrabro eiﬂﬂblo%n éhtsTE i um nol ecul ar weig brom nat ed
pol yc2r bor¥e stabiizers Ina ﬁéﬁ $tahilszersnhghn@@bﬂm aps aegsl €0by

reacti. ngzgl?'ﬁ n%ﬂeéﬁ lg’f dﬁ?ﬁ%&hﬁ%_ﬁggzbgm%“zﬁts _45 are

not - used;dplieddie aa dcmsq | |
end- bl oc konqgauagemhas pienylkalidylate dixamplese tize atidation stabiliectsincliderhiiderede| [ i ng poi nt

are uZedpheag d #uc agh 8,5- dittdeildnhyg ;-»*s‘ pam emipenGhy dr oxy
conpound$; gﬁ RAPRIRY pRpra ey e ate Q% © BFtup, such as
phenol , Beidd agsm HokiB @ci rphB%pﬁ udid,ltph Sphibi¢ adi maaw,anO '
cont ai ni eger§ oft thesd. Theer lonngiasmsnwbban e@rddadyggenlgaermrs cre | s,

. Elrjfa?g)p ﬁi}gﬁ ex%ph% :E%F ﬂi"ﬂiﬁ%ﬁmﬁ: ‘%é;m%pslisjé%%&’ée&& DA né the

medi um nedle euth ag sodingiRiepl almenate oI ycar bonate co r| ses add| ng a 5-20%

aqueous aI Iﬁllersdﬂleltth P#f ﬁh?fst ?henol A
and afr J?" ;{Q ‘ﬁ ﬁ}& fl nfo the
sol uti on ftioR ofrﬁﬁ vnfieddd 1t at O to err]. an “about 12,

per f ormi hmmuma@f these icmltwaaa wh&ﬁ varyosomiewhye |ac@@ding Memﬁzthhour S,

separ Iorlde

oy er iy ﬁ%ﬁ %&b o%?l%"%‘ﬁ&ﬁﬁb; Wﬁﬂg” %ﬁﬁﬁﬁt@i@?t her by

addi ng ﬁfold:@le tweight,flg t he m xture
at a terrE%qleatmg egeetsa@m/éo tlh@am)blr w g fwabd)fu msm E’ﬁ'@htf,fﬂforl de to

remove, t i‘ﬁ%ggg! &wﬁé reg%b %eg te lorngtgertdttidlic s as

N

rreth nol B84 theldhoplaBtid rBn o) «
ycar bfmtoﬁoftmnﬂémioh ,sudhltlat l mhrtce ositivnhgyin itknessof 8 carried out

'tr”. EPSJ éﬁeﬂiﬁfhﬂ%ﬁﬁgﬁg S ,ﬁg@g PO 1 PO o 1S

the nedi Unymew aiioﬂbﬁik& Réntibh E4iibe P ioﬂdceﬁ?()ygﬁﬁ isrdaiéiqahnbn this
i nventi onf ﬂl&nsnaiomatlﬁuﬂyesma( |adire fetapdan i} anid opticmally aeas t wei ght of
whi ch 6 8lass fibers (C) as required and mddmve (D) if pgegént are mixed and fed into an extrus?dg g
mixer to form pellets. Another method comprises first preparing pellets from at least one of
" 55 components (A) and (B) with or without at least one of components (C) and (D), then mixing 55
the pellets with remaining components, and forming the mixture into pellets. It is also
possible to mold a mixture of components (A), (B), (C) and (D) in suitable proportions
directly by an injection moldmior transfer molding method. Preferably, each of the compo-
nents should be dehydrated to the greatest possible extent before molding. It isalso preferred
60 at the time of mixing to shorten the residence time in the machine, control the temperature 60 -
carefully and utilize frictional heat in order to ensure mtlmate munng of the polyester resin
with the additives.
The composition can be shaped by employing the apparatus and conditions which are
‘customarily used for thermoplastic resin compositions. For example, when poly(1,4-butylene
65 terephthalate) is used, good results are obtained by injection molding at an ordmary cylinder 65



1, 552, 540 4 have a particle size of not
nore than 50 mcrons are preferred for inparting fire retardancy and good
properties to the resulting conposition. Mre preferably, all the particles

have a size of not nore than 100 mi crons, especially not nore than 50

m crons, and at |east 80% by wei ght of them have a size of not nore than 20
mcrons. 5 In addition to-the aronmatic polyester and the brom nate ’{
pol ycarbonate, the fire-retardant 5 polyester conposition of the inventi ol

can contain up to 100 parts by weight, pref erably 1 to 100 parts by wei ght

per 100 parts hy weight of the polyester, b#%¥%ntinony conpound
cal cul ated as el ement al antl m)né as a fire retardi ng assi stant. The
nd

ant i nony c&n:pound F‘lﬂe

ng n erm_we Geea‘tﬁtOMQ°ﬁ> Jile
ot her ingredient s opeli 1 2{%@?&@ %ﬁt%ﬂ;%g’ gt%ifg@g{hg‘d%ﬁ@ﬁf@ I y
al

preferred. poly(ethylene terephthalate) isused, someWli hé@?lm
to 120 parts ‘by5 wem gled becauke the [poly motloasmoecltyhdhzel@ﬁfo y frsmb mﬂd wardritsr e 5

pref erabl y xgot o ,ﬁteg‘qmg‘gﬁ%gggg%‘f %@d a{ dmo?é t he
gan f‘sdtfrl

pol yester, of gla ¢ 5t 680 8000 IeSE mold

I nvention may be tempeatureu&tﬂeastrmoxuch as powd ers gran

pel lets or ot hé‘? s fe@ ibesy (G, 2 giass paving (st edblmot mdnds of glass 10
Var! ous forns s%guggf %ﬁ daﬁﬁﬁlﬁi g%n elletqﬂlf’elbers are :qened
articles. The CO 1§)ﬂ'ed’ﬁﬂ¥nt aHd sed @ naiorha ithdn\(9E n§qﬁ ncﬁ r

stabi li zers col omemgd gles filaprebis {C) aldelslioetsmyemmnbdmg,hndld
nol d rel easi ng %géﬂl’“é‘eftgyﬁéé tF‘?l r

agt (B) god ﬂgﬁ#@ve (Do Tharesuting mixemxs 15
other tham glass LiHBpac eg%n r% 2 'g?° d for
Tele tﬁ goilclﬁt}lu&lm %ﬂ&o Qéﬁgg %)E%%l‘:f)

exanpl e, be oxi daandahe ﬁkahardam to codt Ghelgl
stabilizers. geCSaﬁu Q3 @ﬂaﬁvﬁj Hds alsp possiblefto ttheztasdﬁblexsmthﬂmeaesxaabeth:oddiu\azanﬂe

conpounds such?} (?% meeinEo clmig 20
Oy ot e moR ki LA SRR 8 s, o o ffé?;mfs“ﬁ;:‘:;:z:f

2, 4-di hydr oxy benzﬂtxtpfmmpomémamge dsusrl dﬁﬁhbgglgleprby@ﬁesq&@pmﬂﬁg poifif) color,
Dhenyl sal i cyIn%%es g urmseresyd@nt @ag;; nas 4 2 ¢rg§k%frlbﬂnnlthdec¢npndm

25 phenol g tra t]g &ﬂ?{ ed‘lﬂ?’?‘iﬁg’?ﬁm@ Iﬁes, all
propi onate, and afiﬁrﬂﬁr 1§Hiﬁ as dmo-chlorophenolat35°C

napht hyl - par a- phe# lemuemdvmtmefa cbm oewasm‘leas eddﬁeedepzfritamﬂeuusellusle matérbg e
sul fur corrpoung% atio d%‘&&l‘ JPOEVﬁﬁt@pﬂ“B’m onate, and phosphorus com
h

pounds such as edRRi

phosphoni ¢ aci d, glads fibéré w%%mﬁﬂmfm °%8°sm'§§§&35 3igr ed

dye or pignent. @etrabmaOb!smhsn@s‘\,awhesgem %ﬂgh mbanﬁﬁaamg eb@tiéb G 22 ﬁﬁs
Yy

Exanpl es of thgsl%ggﬁgﬁr‘%’gﬂﬁg% mter of A 35
liquid paraffin ol ﬁmma vféi@ﬂiﬁi tﬂu&&'h ﬁcrew

nucl eati ng agentsdiametcrasﬂ cmdarcgmdelcte gggtom ents such as

benzophenone, or s BpO d5-60B,apEqduethan
glass fibers ipgl SHEoe P %&%ﬁg@ S ?%? %? gdﬁﬁ a0
powders of car bOﬂtmﬁdﬁxyn hithd magmgkdincpbﬁnﬁ&fﬁdslamw edlto K é;bdfd‘rethe

preferred becausenex el;ﬂcessi'& molding, erd théamenntof hei r}& endeddransthe molding nozzle

resi stance to hea e ﬁ ;‘g{;‘g‘

this inventiongs Tgl@c@mﬂiﬁl rﬁn?%ﬁzuﬁ vl?:gh%rﬁwo em%ilajz 45
accordi ng,to the tstigesbainet hethaddihtcydea;fterareeremplpnmdreslpmntm emm ght per
100 parts by wei ght of the polyester resin (A).. For 40 exanple, the
anounts are not nore than 10 parts by wei gH’EableriDre preferably not nore than
5 40 parts by wei ghy—for—stabrtiTzgrs;, 0 T 2 WEIght
preferably up to 5 erts by wei ght, for Tg%ﬂ &eﬁ%@?g{/}%ﬁaﬁéms 0.01 tq 10
parts by wei ght, pre1 erabl yup-to . parts by weight, for nucleating adents;

0.01 to 10 parts by ref er gbl y "ufold Wts Ry
| ubricants; and 1 to 1 l@%ﬁ% Ty wgi ght 30 ﬁi? | he a;ﬁﬂugi"”ﬁ;
coloring agent is usmallv 0 01 to 10 parts_. vvel dh preferab

5 parts by weight. 45. The-degi®e: of sellf .extl ngd20%hi ng
properties ofthe fire-ret a{_plant t her nopl ast i"‘g-g.]r esin eqm . 1150

30
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position of this invention is such that a thin sanple of the conposition
havi ng a thickness of at least 1/8 inch has a fire retardancy of 94 V-2 or
hi gher as determ ned by the nmethod described in the revised edi tion of
{ssued on June 10, 1974. Preferably, @ I7I6 inch or50—1/32—+tneh
has a fire retardancy of 94 V-2 or higher. . 50 The
g/tion of this invention can be produced™by-various methods. According
to,‘of them an aromatic polyester (A), a fire retardant (B) (|) and
optrog\ally an assistant (ii). and, gl ass fibers (C) as required and.an
additive (D) jif present are ni xelt ed into an extrusion nmixér to form
pellets, Anot her net hod conprises first preparl ng pelTets Tromat Ieast one
of 55 d?.x )daemz& or ‘wi't hout -at Ieast ‘one of - corrpQ/ents

)Ihetlsganmthnm ottbrtpurﬁent s,
form ng %
corrpo.‘ne }

palycarbp - v f
ot e ST IQ‘E;”;‘S 0

61 1¢
i njecti otn %hhg) formhrcamptfsﬂibnr(m) d| ng nmethod. Pret erabI Y, eac

comnpo- rtreer Tgﬁﬁ%& gﬁéh 1 @D tofpmb'mtllameltghmmeent ”fore
nmol di ng '- ﬁg%g‘f o1 orten the
resi 4k ng‘le(m[)li’@ehﬂihgt ‘ terrperg re 85"(: ‘F‘efml l'y and

utilize fEachtof diread cmmom \msdnmntamedeinstue enolteri stamtie amautd%gxe&f of he pol yester
resin wif trPgtfhg%gB? for2dwursand thegrits seftaningipoinhmastecasiseds dtie tejulsppsl oyi ng t he
appar at ds™and "€ondi tions whi ch. af Lastomarily used for thernoplastie resin
conpbsi ti onfs. Composisisanpl €, Wh f;eﬁﬁ;g@oﬁu(vy))ene 65 Jer epht hal ase) is
used, good & 04 } } t ‘an ordinary
cylinder 65 5_ - nE 1}552, 540 . *

5 tenperatufe (e.g., 240 to [ ] )2ab¢d an ordjnary nolid tenperature (e.g
40 t®& [err]). In the case of _ ygzbutyl ene- 2, 6-naphthal ate), geéd results
are obtained at & cylinder telpera2506r& of” 250 to [eqr]. and a nol d
tenperaturel of 40 to [err]. 1h92?? r,enla d, when pol y(ethyl ene
terephthal ate) is used, sonewhatf erent thods from t he ordi nary ones

24.9°(comparison)

are enpl pyed because t he /m@%Gées’ fox crystallize uniforddy fromits
inside toward its 5 outsidg4sfor,exanpl 6, the conpogition is first
incorporated with a crystallijzati on p onototr .(e.g. graphite or a netal

oxi such s ZnO or MgO), and fhen noldedat—a stamddrd nol d tenperature

of to [efr]. O without usr‘h? 20h0 &tompesisaniagent , t h¢ ol ding #& done at a
nmol d tenperpture of at |east |[[gfr) 7_& TR ) incor-pﬁtratl ng glass fibers
(O, a.glasp roving (an assernbly- o? strands of glass {10 filanments). is cut
to a35I engt h{ of ,- say, 0.3 to 110| c?0alad f'ed Tnto an extrusr on m xer together
H™~t he po yest r resin (A qu t2B§4gl (e r,etfrdant ( 3) to forrr?%el | ets.
The fibers pre shortened durijngfthrs treatment and di §per.sed again to have
a length of{less than 0.2 cm 22n amml(rer’ nmet-hpd, the g¢glass filanments (C
are de shprt by - conm nuti ng 8' mxed wth the|l5 polyegter resin
(A), the fire retardant (B) qtﬁé & ggdltlve )(D) The resulting i xture is
15 commﬁmp@maﬁujﬂme s extruded and shred. Sti anot-her net hod
conpri se?olwm};nzgr@wmmﬂ(mms)lmmammgv%stp[ﬂoﬁ/lrn 2.5 parsofyh a bat h

contg |rﬂnﬁ%°tsh@° ﬁaé}:zl ve brpmebispheng} an (O to
d g X:

coat t 65;53 {’éﬂmﬂﬁi say, 0.3
d’ é,é éu aﬁg e resrn and

to 0.5 @Rulatet from titd afdui® serdigal glﬁuﬂiﬂaﬁdih etgbromebisphbasl A dét
t he adohytNMﬁl wqmmvtthWCe@tamsxtwﬁqp@hamwﬁmmr@f@ﬁmmndmb@m on nol di ng or

t f t f

o B Al Bl 5 SATRERS Al el R 0,1 5, [

t han corrﬁtnsmbldem:;odmtstmremnnged)mhand ﬁnmeﬂn@pmdeinﬁtmgemr%O@ inathe
rrposrﬂ?‘é ﬁn‘gﬁg? l_g%ég u,;e& ﬁgf@mt fesping poips) apskiptringevitcesiy [nk of t eni ng

poi 135, I‘Eﬁfé‘% i% ?Lov “@%Qﬁi&a k&Pt AESRycaBBihid @SivOE 5T t her mal

BmGIﬁiﬂi gene and t-butyl phenol and having 5 repeating units on
an average and a particle dlameter of not more than 10 microns was used. The propertles of
the resulting polyester composition are also shown in Table 3.

65 ' 65



25 containing | ow nol ecul ar wei ght pol ycarbonates derived from brom nat ed
bi sphenols. 25 The follow ng Exanples illustrate the present invention in
nore_detail. In the Exanples, all parts are parts by weight. The intrinsic
viscosity [71] was neasured in o-chlorophenol at [err]. The intrinsic ,
viscosity of, a conposition was,neasured after separating the insolubl e
matt er by f||trat|on and IeaV|ng ‘the polyester only. 30 Exanple | a -f
Conpari son : 30 '
Pol yt et I anmet h)él ene ter epht hal ate (55 par{ggzﬂgﬁw ng an intrinsic viscosit
[err] of 0.85°.30 parts of glass fibers ts of antinony trioxide, and
10 parts af polycarbonate derived from-tetrabronobi sphenol A, phosgene and
t-butyl \phenol and having about 4, 17, 22 or 33 repeating units on an
average and a particle dianeter of Iess t han about.-10 nicrons (the 35
average nunber of repeating units was cal cul ated fromthe amounts of

term nal groups and 35 the tetrabronobi sphenol A determ ned bY NVR) were
m xed i f.an extruder haV|ng a screM/dlaneter of 65 mmand a cylinder

tenperature of [e - ) eF }g u:uuon ; ) AT ection
nol di ng machi ne ( 20 ‘:?'tfr: @%ﬂ“ b MacH ngg VE;.‘, jtd )‘ _
successively throf at g ;g ratgige § 260G, with
a total nolding c) H”(ﬁ ﬁcondsﬁ 'Ete @ &g S f pgg® S8 Joy vdryi ng
the 4Q time durin Oﬂg.lgc 5@ =1l di g Feo 60 sggl | %E— 5_{ gnd in
\m_e hmaghl nF l(:j)e]t orﬁ]t 8 She rt:ﬁ@ccessév@ f_‘:@l ngqg d t#e amdi ¥ of dreTLeS, n -
ic rool ed frog t'h nozzge guaRg tai | meZwap npagur e e
results are shownjin ttga acconpanylﬁlg%ravvl ng. °T% prog'er i esSdf ﬁhé nol ded

article which was|obtained in"the first cycle aft resunption {of “t He 45
successive nmolding after 10 m nut es fromthe pre evijus sucgessivie nol(di ng,
and of the nol ded|—45—art+ete—obtairred—tmthe—tothcycte R Ter ffhe
resunpti on are shgvvn in Table 1. Table. | Tensile sftrength|(kg/[lerr] [of the

nmol ded articles Mplded article in n of the_fire the [first| cycle
Mol ded article refardant ;;‘ & og‘ft% st an@ng in_the 10th
cyclie 4 . & & 7§ § 8 ¥ g & | 1205 1§'£

997 ' - e Pral g 1168

1223 33 1179 1184

1, 552, 540 6—FExan 2—am—Conparrsgn

Pol yt et r amet hyl eng terepht hal at e (100 ‘parts) havingan intfinsic|visdgosity
[err] of 1.1, 12. 3 parts of antinony trioxide, and 12.5 parts

pol ycar bonat e der{vedsyfrom:t gt rabr bis- phengl @gw«ane an

t - butyi phenol and havgng abo t 4, 731) %7 % or£3 AeBE hg uni sgm :on an

average and a particl& size Ies th outEl & gffs \A%e mg h)i n the

same way as 5 in|Exa®ple 1 Po f or nga YonpPsi tPory g)ﬁg’gh«e oV gcccedure
q

was re eated except t&at the®100 pa‘St sgof pol ydetd

(
aﬁegzéﬁt ene t ey egi®hal at e
of conposition (A) wefe replBced by"a i xtTre Bf BoShakts

of the Pollytetra-

met hyl ene terephthalate and 1 parts of an aromatic “{:arﬁf@nhte hopropoljyner of
bi sphenol 10 A ([120 repeating units) to forma cor@)sﬁ-@- pn ( B)
10 Each of these gonpositions was maintained in the noffen statle inlan
at nosphere of - == o
. o T
* 2 ] . © - 2 g
Om o
) ' {
B 4 N w8 2 = W g
EN O B : S : N © o ® 3
(=] [
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nitrogen at [err] for 2 hours,

The results are

shown in Table 2. 15

Conposi tion

and then its softening point was neasured.

n

Softening Point ([err]) 15 4 224.9 (conparison) 20
7 224.9( " " ‘ 20 A . 0

225. ¢ ™ ") 17 226.3 (invention) 25 .- e . 22
226. " ' 25 33 2272 ( ) 30 -

4 gy.-0 (conparison) .30 7 207. 0( " . ) 35
10 0782( " ") B 17 208. 4( ") 22 . 210.1(" '
) 40. 1,583540 5109 6( "

40 Exanples 3 and 4 and Cbnparlson Polybutylene Terepht hal at e (100 parts)

having an intrinsic viscosity [err] of 1.1,12.5 parts of antinony trigxide
and 12.5 parts of polycarbonate derived fromtetrabronobi sphenol
phenol

phosgene and t- butyI

average and a.
nunber of
groups and the
in an extruder
[.err]. 50

the resulting
.are showmn in T
:at nospher e of
poi nt (Vicat.
The results arg
was repeated X

repeajp

-«-terNﬁf%ﬁ

gof artl cBE:

s s
ofposS 50 i dEhk
bl T _8: | dfld prachcﬁ
|tr$ en at 60Ct= in a*gl
) t e éng goi At) &nd i ntBigApi

S

sho®n in Table 3. 55
cept that polycarbonate d

o 'rh::m 10 _m crans

A 45

and haV|ng about 20 or 33 repeating units on an

(the average

SV@I‘

sk ga

term nal g

m xed at [err]
t enper ature of
dn- nol di ng of
nd the results
and.in an _

s in softenlng
wer e nmeasured.
above procegdure
br omobi sphenol
on an average

The
hown in Table

err] Properties

(panunuo)) ¢ alqvy

AN

A, phosgene aﬁﬁ t-butyl phenol and having 5 repeating ynits
and a particl ee|dianeter of not more thanl 10 m crons wasf used
properties. of. éhe resulting polyester copposition are quo S
3. 60 o= _
60 65 + : s 338 5
65 7 2 - 1. 552,540 [drr] ]
of polyester &nposition - 1, 552, 54p '
8 [err] Prope;t_les of polyester conpositjon
(% .
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9 : 1, 552, 540

9 Exanple 5 and Conpari son Pol yet hyl ene%MMparts) havi ng an
intrinsic viscosity [err] of 0.65, 10 parts of antinony tri oxi
of glass fibers and 15 parts of pol ycarbonate derived from

t et "abr onobi sphenol” A and havi ng an average nunber of . repeati
in Table 4 5 were extruded. t hrough.-an extrusion-nol di ng macht
cylinderg tenperature of [err] to ~155%m4m chips. The chips were dried, and
mol dad ~by—am T ectT oo g meEchi e Wit @ eyt der—tenperature ot [err]
a ol d Exkengles abdiCempdrisperr] after it was allowed to reside in the

cy™ nder forl’,@eth);hg@_ tephthalate (1 lg‘%‘ém mg\mnwr: ity il lﬁ@i ii} Emft e with
20 revect) RAEHE At A L i SR e
of ;S §C O extPhided thrEuNRIAR Sxthisid Athing aila t9linde} Bmpé 29d¥eViond §5

rep@a¥i Ng formichippn an average cou be fornmed into good quality nol ded

| d not be
d &Fhe,ghips wererdried, aad mided byr ansinjestionmali Y s Eetindar e ¢
e b o e o0 C Sl et 0L R A Fvoaareg © ']

in
W t houtjgal | ‘0AVcérpdsition Gavineahé polpartiofaté eith A0 rdpaitingunits 61 dhliiveragd dduldte gyl | nder
bef or ehandhnw&ea sled with & eqotd iumm_ 0,‘1;:l eﬁ#éan avsgtrheds; bsallcmsp@it@nsmgmn' i i;theiialyu wggﬁthabl e 4
V1 (<
Exarrp! e S rwﬁﬁé\%ﬁﬁq ;?()Qding cycle of ﬁ%ﬁdsﬁmﬁﬁ?& gﬁﬁ txﬁ mold w.
20 units ogo&pf ycarbonate . yi %
Proper tises Ofhetphspettizk ofanaidediacticikobiatned withow hll@viag the {datpositiéh) to reside for 15

1260 5 minutes@gmrhgeyligdar befarehzngdaveresi¢temined, and the results are showninTable 4 5
1.5 30 Fl exural strength (k r]) 1720 : %
1700 ~30 Flexural modul'us (Kg/ Cfe)” Example 5 mpamsony | 90 F

x [err]2035  [AVERTe Wmbek of i2bdating - . 0
35 1. A firequststpaRtarbdmaenopl asti c pollyester rein conposiiion [consisting
essentially ¢ ' rght—of—amaromatiT Tt potyester{ resin (B)

(i) 1 to 100 ’é?&’f‘é‘%‘}“ﬂfe{“@mdof a fire-fetardant which i a nediu

nol ecul2ar wei Ehr-om ol ycarbonate of the fornul a 40 25
40 [err] 45 Tensile strength (kg/cm 1250 1280

45 50 wher ¢i n and epresent an integer,Qf 1 to 4,40 represents a
nunber from [6 t'gené'%,d%}ﬁg&%ggg)[err] and|[err] eac 'grepresent' hydrjpgen or
alkyl 0 1 t¢ 5 Rexusntratgtnig/aoy’) taken|t oget hen720 epr esferdfo@ycl opl 1| ene
of 5 to 12 carbop atqns,. an honal l.y | (11) uRctQn,400 plaKLS APY I ght of,
as fire retandi n@e’ﬂ‘égi ‘}dﬁﬁ?ﬂ‘gg‘%ﬁznti nony corrpog?]aflot he aﬁé&:?ﬁo of the

ant i nony conpethc—berng—catcutated—as et enental ant | nony, 55 (O 0Oto
120 par¥s by%%%ﬁ

3s fj bers nd_ .. s isti tially 2P 3 0
to 10 parts E@Eﬁ?ﬁgﬁﬁgﬁﬁw es?%{ﬁi‘&ﬁ?éf‘e?ﬁé‘é‘?’é‘é‘i“é’é oM st abi | i zers,
col oring ag ) lLe

+

0 Rikte B wéightdg & fitesretandaot wlsith in g medigmtracleculabweighint s,
i'nor ganj ¢ fbrdnhieated pdlyvarbondtenf e deymula bers, and bl owi ng agents, the

br om n&tled pol ycarbonate (B) (i) being the only polycarbo-. 40
(Br), Rl (B!‘)m 3
o
. 4 / \— -"
as ° TN/ 25
iy - Ry n
‘ 50  wherein € and m each represent an integer of 1 to 4, n represents a number from 16t050,and 50

R, and R, each represent hydrogen or alkyl of 1 to 5 carbon atoms, or, taken together,
represent cycloalkylene of 5 to 12 carbon atoms, and optionally )
(i) up to 100 parts by weight of, as fire retarding assistant, an antimony compound,
the amount of the antimony compound being calculated as elemental antimony,
55 C 0 to 120 parts by weight of glass fibers, and _ B .55
gD% 0 to 10 parts by weight of at least one additive selected from stabilizers, coloring .
agents, mold releasing agents, nucleating agents, lubricants, inorganic fillers other than glass
fibers, and blowing agents, the brominated polycarbonate (B) (i) being the only polycarbo-
nate in the composition. . . . . .
60 2. A composition according to claim 1, wherein the aromatic polyester resin (A) is 60
polyethylene terephthalate, polytrimethylene terephthalate, polytetramethylene terephtha-
late or polyhexamethylene terephthalate. . . .
3. A composition according to claim 1 or 2 which contains the glass fibers (C) as an

essential component. .
65 4. A comgosition according to claim 1, 2, or 3, wherein the brominated polycarbonate g5



nate in the conposition. 60 2. A conposition according to claima1,
wherein the aromatic polyester resin (A) is 60 polyethylene terephthal ate,
pol ytri net hyl ene terephthal ate, pol ytetranethyl ene terephtha- |ate or
polynexamet hyl ene terepnt hal ate. 3. A conposrtion according to claim1 or 2
whi ch contains the glass fibers (C) as an essential conponent £5 .. 4. A
conposition according to~clai-m1, 2, or 3, wherein the brom nat

. e a-ffﬂ
gogg‘%{)rgngt gnSSOo"rrpgri son Pol ‘yet P'1yl ene ter eplll“l“l qulell‘!ﬂlﬂﬂﬂm goﬁl \)i ng) an

intrinsicoviscosity [err] . of 0.65,1Q,5325486 of antS ndny"trfoxide, 55 %arts
of gl ass—bers—and—i5—parts—of—potycarbonate derived—rom

t et r &by onDbiEERRSIR S land\CoMparBay i Ng an average nunber of ~repeating units shown
in Table 4. SEolyuﬂwlz;ne_tetgphﬂhthet(tﬂm%i havingsm intdssicaivcasitst [di] ofD-6fatdpageochat a

oy nder (opErenici Ky SR SR S e "an
i aen"oy e A G R R, (o
and a_pold t_f&m@ﬁﬁi‘ure 0 er(rl 'dgdyihehty It -was al lowed to reside in the

cyl i nder for Bhehipstwese dfied, and A int injectign=mglding machingowi ar%lmgﬁlte Wi th
20 repeat| ngzﬂ%;torf F2900) -a%ea@eteewaxa&%ﬁ‘“i&-W&w%@?ﬂm f cycle
of 45 segpndSy 1&% ion & L pifeafoRS bith DSichlinD @it 676 BRRIS VDN 0I5
repeat.i ng unhdledawithaincdity cy¢le o5 stadndspbut b eoripwsitiamicontaininggisomblygarhon: nmol ded
product s evemving Sirepeating @tﬁhgﬁ@ycﬁvem%mb' dsrierged 8.159?" ﬂ‘glé'tyr’qglé ing from
t he “mol d \A/asi’;%‘pﬁﬁs.e"ef?“h“?ﬂ e Pslsof BY gegons becapsg ity edrastps P & <dBY e Aed

wi t hout @) | RUPRGprbteties SrEASHdd attitlc Btaired wilBouk Sllowiz tie cBinposition 1 esiddter Casl i nder
bef qr eharid vianiautesih the oylindat befarctiandiweradeteuhined, andsherhsitsare shownisTable4. Tabl e 4

Exanpl e 5 Comparison 20 . Aver%kn nmber of repeating

20 units of pgtycarbomate —5T —Ex#hple 5 | Compatisd] Oper ti es
of the ded jafti-etes chn ie: gaﬁﬁé._c-ugt —tkotrfter) 1220
1280 Tensile elm’i%f:, arbotate. 205 5 1.5|30

Fl exural stre N kgl ferv]o 126 —T11766 30
Fl exur al nodul {Psopektips plethe poBBd x 103 - 9Q X 103 3% VHAT
VEE CLAI M3 S: articles : - 2535 1.
A fire-retardant ﬁ‘hsﬂmhﬁht(k&é%’dl yester |resin ct2f0osi ti qnl2Bdnsi sti ng _
essentially off (A) _ 100 par by wei ght of an arp ticlpolygsteq resin
(B) (i) 1 to 100 Pepsileelpnea t of a fire-retardarigav\hich i's”a ngdi um

mol ecul agowei ght  p{QithiNakRfh (gl aspr bonat ¢ of t hetfaor mul a |40700 30

40 45 ' _
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