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50 According to another preferred embodiment of this invention, there is provided a polyamide composition
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

55
in the present invention, aromatic-group containing polyamides which are thermoformable and have
particularly superior heat resistance are used to provide molded articles having heat resistance. In the
present invention, halogenated polystyrenes or halogenated polyphenylene oxides are used as such fire
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(a) units of a dlcarboxyllc acid component composed of terephthahc acid and/or another aromatic
dicarboxylic acid, and

{b) units of a diamine component composed of an aliphatic and/or alicyclic diamine.

.65 The units (a) may be terephthalic acid units alone, or a mixture of terephthalic acid units and units of
another aromatic dicarboxylic acid, or units of the other aromatic dicarboxylic acid alone. Examples of the
units of the other aromatic dicarboxylic acid are units of isophthalic acid, phthalic acid, 2-methylterephthalic
acid and naphthalenedicarboxylic acid. The isophthalic acid units or naphthalenedicarboxylic acid units,
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napht hal entédiasind23imetbylatand. The i sophthalic acid units or
napht4sal ensddigeinddbhutyiéteaneci d units, 3 EP O 288 269 Bl particularly the
former, artS-femifebexapel. | n this enbodi ment of the invention, it is preferred
t hat tere pht-digminehepianed account for 60 to 100 nole % of the dicarboxylic
acid uni ts1 gﬂi‘m'"%ﬁ%"eo he other aromatic dicarboxylic acid, 0 to 40 nole % of

®
he
b &

the units pagiaming2e-damelyli®ee j on of terephthalic acid is less than 60 nole
% and®t he P’{? im§ y' @M%t her aromatic 5 dicarboxylic acid is |arger
t han 40 nol’ F‘h3" ?F'P%xyllc acid units (a), a nolded article
prepared f[ mg:n% i Bf tont ai ni ng such a polyam de nay be

di sadvant ay @E 25_ (A |h$x9net hermal properties including heat distortion
terrpe:;satuqéa_dl ﬁ%ﬁ hOR&, L1 es such as tensile strength, flexural

strength apg_dl @,§bgm,egh9,ﬁépgngnce and ot her chem cal and physical properties
such as chgflgds I:o.ggagnﬁ;h@n%nan wat er resistance. In sone applications,
however , thgd,g,ﬁﬁ@xggaﬁ,ep,gﬁw"z,l es are not stringent, and a polyan de 10
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exti eme casso-digminsabssasli de conprising the other aromatic di carboxylic acid
units as t hediamine1,didio@thglootyiej c aci d units may be used. In the aforesaid
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per m ssi bl y.8dieminerA-dmethpraéteneanount, for exanpl e about 10 nole % of units
of a pol ycaB-blem?P Bd-dmethylogeneh as adi pi ¢ acid, sebacic acid, trinellitic

acid & pyl-&deninpapdimewiectane. combi nation with the t er epht halic acid units
and/ or uni ﬂgfd@mm%é-dl"seﬂwpﬁ@}e aromatic dicarboxylic acid. In the preferred
pol yani des‘ﬁ'ﬁ@'ﬂ'"?’ﬁzﬂmeéhypﬁﬂ‘@nt ion, the aliphatic diamne units are units of

a |linear o : F"&]’TE edl am ne having 4 to 25 carbon atons,
espeC| al | y 6"" K _ e M ons. Specific exanpl es of such al kyl enedi ani ne
uni t s ncl Lll :ﬁ‘ﬂf’ ‘l"a" A-di amino-1 , 1 -di et hyl but ane, 20
~aiami|
1, 4-di ani ng; d.a.%ﬂiaxﬂie

These aliphatic diamines are posltlvely used mainly when the dicarboxylic acid units (a) contain terephthalic

acid units as a main component.
55 Among these, units of 1,8-diaminchexane, 1,8-diaminooctane, 1,10-diaminodecane and 1,12-dia-

minododecane and mixtures thereof are preferred.
The alicyclic diamine units are units of a diamine having 6 to 25 carbon atoms and at least one alicyclic

hydrocarbon ring. Specific examples includs



a -

1, 4-di am no- 1, 2- di net hyl but ang,- 1 , 4-di am no 1 ,3-dinethyl butane, 1
4 di am no-1 , 4-di net hyl but ane P§2§ -2, 3-di net hyl but ane, 25

1 2-di amino-1 - but yl et hane,, E m ho exane 1 ,7-di am noheptane, 1

, 8-di ami nooct ane, 1 ,6-diam no 2, 5-di net hyl hexane, 30

1,-6- di am noyZddmebdyBbiaydnbexane, 1 , 6-di am no- 3, 3-di et hyl hexane, 1

, 6- di am no- Z4-diadlinbytibhskdnexane, 1 , 9-di am nononane, 1

, 6- di am no- 23-Bis@dminorétmBi)by¢clohsdamne, 35 1

, 6- di am no- 24-Bisé@minometd)byclohezr@ne, 1 , 7- di am no- 2, 3- di net hyl hept ane, 1

, 744l am no- Bophonediaing! hept ane, 1 , 7-di am no- 2, 5-di net hyl heptane, 1

, 7- di am no- @pftazitenet hyl hept ane, 40 1 ,10-di am nodecane, 1 ,8-diamno-1
, 3- di met hy| a&dimethylpiperazinedi ani no- 1 , 4- di et hyl oct ane, 1 '
, 8- di ani no- Disd-aninpayelphprdimetapns, 1 , 8- di ami no- 3, 4- di met hyl oct ane, 45

1, 8- di ami nobiattsmigpeyeleheyleeathe, 1, 8-di ami no- 2, 2- di et hyl oct ane, 1
. 8-di atfi no- 2’42'135?'\%"13, _ ﬁ@t'%@meiy'mﬁha&?am no- 4, 4- di net hyl oct ane, 1
, 6- di ami no- % 'aﬂ‘F"QIS yfimely ,°'°W'm°tha" : 9 di am no- 5- met hyl nonane,

1, 11- di am n ,:d"ﬁ 5f”}9"l¥|¥5m' M@dhe. These aliphatic diani nes

are p05|t|v %frlc acid units (a) contain
ter epht hal | 6’“ %' hoed }g e &fﬁi@ent Among these, units of
1, 6-di &mi n m: loa chf;

hewife, ang 10- di ani nodecane and 1, 12-di a-
m nododecang t,1 Qlbhedhs Preferred. The alicyclic diamne

units are u§uctn§llc9 c%la n%marg %oﬁﬁéﬂy Débd Gnainf) when 8 dRAPoxRlcREE uRida) RbntdiPhS bthéiNe

ali cycl i Carbhydié a%\wﬂﬁ abill Biain toripRAIiE béid SeAnaM @mpbrivad ude 4 EP 0 288 269 Bl

1, 3- di g nOBY hbdameRMEdiamingcripanbhis Osiy(shiRdifthiiRgclohexans, bis(4-aminocyclohexyl)methane,

1, 3<bi S( HB-HERIhdEydighey)nethans,aN 8 3-bis(aminomethyl)cyclohexane, and  4,4'-diamino-3,3-dimethyl-
cyclohexyimethane are preferred. Especially preferred are bis(4-aminocyclohexyl)methane, 1,3-bis-
(aminocyclohexyl)methane, and 1,3-bis(aminomethyl)cyclohexane.

In the preferred polyamides used in this invention, the composition of the dicarboxylic acid units (a) is

25 selected according to the number of carbon atoms of the diamine. When the composition of the dicarboxylic
acid units (a) is so selected according to the number of carbon atoms of the diamine, the resulting
polyamide composition has excellent moldability and gives molded articles which are in thermal resistance
characteristics such as heat aging resistance and heat distortion temperature and mechanical properties
such as flexural strength and abrasion resistance.

.80 For example, Iet us assume that terephthalic acid is used as a main component of the dicarboxylic acid
units (a) and an aliphatic alkylenediamine is used as the diamine units (b). If the number of carbon atoms of
the aliphatic alkylenediamine is 8, the dicarboxylic acid units (a) preferably consist of 60 to 85 mole % of
terephthalic acid units and 15 to 40 mole % of units of another aromatic dicarboxylic acid. If the number of
carbon atoms of the aliphatic alkylenediamine is 8, the dicarboxylic acid units (a) consist preferably of 65 to

35 100 mole % of terephthalic acid units and 0 to 35 mole % of units of another aromatic dicarboxylic acid. If
the aliphatic alkylenediamine units have 10 to 18 carbon atoms, the dicarboxylic acid units (a) preferably
consist of 75 to 100 mole % of terephthalic acid units and 0 to 256 mole % of units of another aromatic
dicarboxylic acid.

; Preferably, the polyamide (I) used in this invention has an inirinsic viscosity [3], measured in
“ 4p concentrated sulfuric acid at 30°C, of at least 0.5 dlig, more preferably at least 0.8 dlig, especially
preferably 0.7 to 3.0 di/g.

The above polyamides may be obtained by known methods, for example by polycondensing the
aromatic dicarboxylic acid, as the dihalide, and the diamine which are the above-described polyamide
constituting components, in solution, as described, for example, in Polymer Reviews, 10, Condensation

45 Polymers by Interfacial and Solution Methods (P. LW. Morgan, Interscience Publishers, 1965) or Makromol.
Chem., 47, 93-113 (1981). They can also be obtained by an interfacial polymerization method. Alternatively,
they maTbe obtained by polycondensing the aromatic dicarboxylic acid and the diamine or its nylon salt by
a melting technique in the presence or absence of a solvent such as water. Or they can be obtained by
polycondensing an oligomer of a polyamide (obtained by the former method) by a solid-phase polymeriza-

s0 tion technique.

The polyamide containing an aromatic group-containing diamine component may be, for example, a
polyamide an aromatic group-containing diamine such as m-xylylenediamine and/or p-xylylenediamine and
both the aromatic group-containing diamine and the aforesaid aliphatic diamine and/or alicyclic diamine as
the diamine component and an aliphatic dicarboxylic acid as the dibasic acid component. As the aliphatic

s6 dicarboxylic acid component, there may be used an aliphatic dicarboxylic acid having 4 to 15 carbon atoms,
such as succinic acid, adipic acid, sebacic acid, decanedicarboxylic acid, undecanedicarboxylic acid and
dodecandicarboxylic acid. An aromatic dicarboxylic acid such as terephthalic acid or isophthalic acid may
be used in a proportion of less than 100 mole % of the dibasic acid component. The aromatic group-




1, 4- bi s(am nonet hyl ) cycl ohexane, 5 | sophor onedi am ne, pi perazine,

2, 5-di met hyl pi per azi ne, bis(4-‘amg yl ) met hane,

bi s(4-am nocycl ohexyl ) propane, W%GBW

4, 4' -di am no- 3, 3-di net hyl di cycl ohexyl net hane,

4, 4' - di adtkaihing Jiamine Ebiiinbnt ls6bh QY Gy IR&RdNhiNETs lIasiably present in an amount of 3 to 100 mole

4, 4' - di egyespecialy 30 tocioomble %, baseb 'on the BRInY kahppeak.onexyl met hane,

4, 4- di am rExandpled’ of dherpolylyilde Donteinthgraatdmyatic gipad-chieinivig pminparexylic acid component

a, a' - bi ag the aninocathozylic et yompoperd incladg payamidee naneposad of Sombinations of such aromatic
a, 4.+bi glode-antaining pminodacbonliiy acidsckiucis appanganitpbenzoin @cid and para-aminophenylacetic acid

- a, a' - bi withtaliphaticoayindcarheid eids, suck yas| whreineeprsgic #pid, «-aminooctanoic acid, w-aminoun-
a, a- bi_s flarargid asisicapd raminggadpcanci@adid,er |with th alishatic diamings anshafiphatic dirarrrieacidsr o
posi t i véheyarematig orerp-pAtpining @minpescboxlie agidieprpprept i inpluded Rrefesablyin a propartion of 3the
ot her atootBmole %iiegreriBbnd)Ite t00ardecberim A 2nidp EGHERGHN: acid as a main
conpdfent.. 20 O these alicyclic diam ne conponents,

bi s(am ﬂﬂﬂﬂﬁ’nyl ) cycl ohexane, bi s(4-am nocycl ohexyl ) nmet hane,

1, 3-bi s(am nocycl ohex bi.s(am thyl ) cycl ohexane, and

4, 4- di ani rﬁ)p"g’ mePP@iéﬁi'Fc““E‘?efr'ﬁ feti"?%n%“%"w e’é°’%?°g§ e *erred. Especi al | y

pref erred are bi s(4-agm nocyel-ehexyl ) net hane, 1,3-Dbi s~ o

(am nocycl ohexyl ) metfpane, .and 1R 3- bi s(am-honet-hyl) cycl ohexane. In the

preferred polyam. des,used in.this |nvent| n, the conposi tion of the

di carboxyl i ¢ aci d—#f accordi ng t qyjhe nunber of

carbon atons of the dia osition of the dicarboxylic acid

unitsy(a) is so selected "acc nunber of carbon atons of the

di ag¥ ne, the resultijg pol yanty on has excellent noldability and

gi ves nol ded articleS which.are in'ther tresi stance charéacteristics such

as heat aging resistance and heat distortion tenperature and mechani cal

pr oper t iwhare KU oraGHsf X &x8i0all, @ meis g integerdf titvrdasi on resi st ance. 30 For

exanpdse js used asiiie haipgenated pblystyrane incthenedmmpsition gicthig inventiensed as a mai n conponent

of the di (3petiisxgiainplosef d‘emﬂogwa(ed)mbtmfe@n°fa96i"9ﬂ|at°i“@'aa(1k?‘leewé'&!bmﬁé’e’?es used

as the oplgripreraostyrene.s rolypentabfompstrene, npaydichiprogtypase n PAYtisfieroglyrenes o PalyRe

al ky| endamstyfing @nd golyribrempa-gpthyistysengy Pf E*eso?cham?jﬁre? §°' fo ?@MQ"BF‘W ?st of

60 to 8HrefAIPEbanase of ilsbe ﬁf‘??&?fl"ﬂp’%"é'lgd‘eﬂﬁ?sls?“ sgg& %of units of
°9E'5P° "4t She "6?9 fhe

o bhat n?tggﬁm@nm 3 P"'gl“’:é et °&5%%H§ e

| i phat | t
o e by Ty o8 el kRl o AR
f %“f'"g 1 aronatic dicarboxylic acrd If the aliphatic

pr ef er abl efR PIde gk hés TR/SRe

mol e % &P

al kyl gnedi am ne units have 10 to 18.carbon atons, the dicarboxylic acid

units (a) preferably copsist of 75 to 100 nol e %of ‘terephthalic acid units

and 0 to 25 nole % of upits of another y omati c di carboxylic acid.

Preferably, the polyam fle {1). used/-RetHis. i nvention has an intrinsic

viscosity [[err]], neasfred i'h 40 erftrated sul f4#} ¢ acid at [err], of

at Lepst 0.5 dl /g, nor ef-pr ef er abl y Il gast 0.6 dl./g, especially preferabl y .
' gy 'be obtained by known net hods, for

exanple by poncondensrng t he arondl di car boxylic acid, as the dlhallde,

and the diam ne which are the above-descri bed pol yam de constituting

conponents, in solution, as described, for exanple, in Polyner Reviews, 10,

Condefss athprein X4%Biras (Gl andeds gnyinteger ek ¥t9di al and Sol ution Methods (P. LW

Mor gan, i nemeles effaschaingpnaled melyrhenyiene gyidest apnerd! @Ffb‘i'a (2 H‘?'Vd'bﬁ°f"°"9@ n¥jege

(1961) °¥'H%>P°'¥%IPF°@P BB“%‘&""E?O‘{XQP rﬂé’Hd' ’%\H PFW‘%‘?‘*f%@P ’I“ RrEhanyiane oxide,atd o

Al ter natH°l)’EfP 0-0p g' B%Pfg romp-g;pfignylgne oxide

di car bokilP’PfE (996“ § Y Ts&?ﬁ"%eaﬁ" rﬁre W@ftl ng techni que

in th@ pr 896 ? " ‘gyép{eag:::]e ﬁlcglerre$ aud in .ns 1 ver‘ﬁ%& bs heREXI 8 {iﬁ?
obt ai ne % T tﬁq R e 2ty Rt e St
f or mer mgag Yrasly 60 %ﬁ

Magnesuum oxide and zinc oxide as a heat stabilizer are preferably as fine as possible from the

55 standpoint of their heat stabilizing effect and the mechanical properties of the polyamide composition in

which they are incorporated. Generally, these heat stabilizers have a particle diameter of desirably not more
than 30 um, preferably not more than 10 um.

The hydrotalcite-type complex hydroxide used as a heat stabilizer may be a complex hydroxide
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50 tion technique. The pot yam de cont ai ni ng an aromatic group-containing
di am ne conponent may‘ be, f-or- exaEp eﬁaa yam de an aromatic
gr oup- cont ai ni ng di am ne such as m yl'y ened| am ne and/or p-xylyl enedi am ne
and both the aromatic group-containing diamne and the aforesaid aliphatic
di am ne apglédahtedd c}“ﬁé{féhd“ﬁhgdérﬁ\[]hm as the di am ne conponent and an aliphatic
di carboxylic acid as the dibasic acid conponent. As the aliphatic 55
di car box yW,aG(on%}.9. 80BNt @) t here may be used an aliphatic dicarboxylic
aci.d having 4 to 15 carbon atonms, such as succinic acid, adipic acid,
selaci 6 aci aherake bicis &g Caort@n X lis COsam iHPO., Uyl emban@el bach ralpositve iintega amtl @iad or a
dodecandipositeommberc aci d. An aromatic di carboxylic acid such as
t er epht hal i & yaeofl d aemuinbaspwhidhcialisly theclotbwirg pxamssionsed in a proportion of |ess
than 100 mole % of the dibasic acid conponent. The aronmatic group- 5 EP
0 288 269 Bl containin | amj_nescoponent sucky as yI 1l enediam ne is
desiraMy present in a&MNth Bt 67 %0 e§p—ecral ly 50 to 100
nol e % based on the di anm ne conponent. Exanpl es of the pol yam de
cont ai ning an ar oma Lp-con aj nin am nocar boxylic acid conponent as
the anin B?"E?B‘!(Vf’ﬁe’ é’é'i'e sﬁtﬁgfﬂ'ﬁ)ﬁn ting ﬂ%" pol yani des conposed of
combi nations of such aromatic 5 group-containing am nocarboxylic acids
such af par a- am nobenzoi ¢ acid and para-am nophenyl acetic acid with
al i phatic aminocarboxylic acids pysi>as @ ani M>GRPr 0i ¢ aci d,

W ani nooct anoi ¢ aci d, w ani noun-" decanoi¥*¥%ci & and w ami nododecanoi ¢ aci d
or with both aliphatic diamnes and aliphatic dicarboxylic acids. The

ar omat b gr Skkiples 6f Hé BBNE hiRExide FRIAOMYAL LOHNE CO: * 4190 MISYOH)S COSPGHA D] s Al-
pr &Ler abl goHj; o * 44 0P Mb o AROHRE (COS). A, G, My ANDR) HPORSIIRT, e AB(ORR: 0GR 400, anal e
% i n thezag(OR) J0D tuH ONCompitix thgdroxidds Avidh trie\netSacéurfiely yepmsentsd by atscabowf formula
r ecur ri NgmayalsobeQised. IFer éxamplavi compouan egsalting feammsubstitutidr) of 1G0s[ fer pajt of OH in Mg2Al-
(1) 20 wWoBy)@HI inmay Hbeonsefl.c Comhpoundsi wsulling dromClemoh df waters ofaerystatliizgige fronf théset o
5, 25 ks espdundsmiyhie imad.qfdhesd exhpiss hydsexides thosd ¢f thehabovedpruigiin which Mfs Mdang
i nvent i onA isSise ard prefereadaBynthetic hyfirotalgite ¢f Ahecforaula tMgels NP ebieinesiby galgipatign at
fornul a (0P @uiteremoveywitdsrob miysialijzetionds espetiafy Prefaredrbeseyse difives not re'ease water at the

pol ypent aliseceioerpppraing with the palyamidedPost yr ene, pol ytri chl or ost ren

pol ypent achln qd@msst? éh@fee?ﬁmpqye'rtwm %%cﬂ%i%vmlh ‘Fps??' 'w Hé@ eight, of
hal ogeft ®Horpxs I’?@ r?@g"t 'f‘?°b‘?°fﬁtP8 "o'f‘
best ef f gl o twﬁ@ il zq e ?‘E’P‘f&‘ﬁi‘ Aaes o cer Sy, G v

The hal og’@ﬁ

ren Etr Och netﬁlsl? <] 19 %EEEJBI |ce“|b ﬁé ed
styrene of % ﬂ% 8 [as: ial e s%%’é?@ .cra or
gggﬂgzc i bptaley

pol y- a,mef3{VT &1 rol,glr
i nvent i on oy rm{, sﬁaqgngg,ﬁﬁo n&g suEf?QélJ&.Nlt%o%thS F‘op IAbthéX n%
formula ( o%w opyl-trimethoxysilane. The_ inorganic fibrous rdirforcifig® rédS frovh tHe'

and p is gbhdbditt & Réat sﬂaﬁ& dnd &3 11B4rE Sredspdcifly Hdle ﬁébelﬁb%&tﬁéi o’pﬁ IVB&eFﬁiﬂf@cﬁ%
oxi.de of ggperal formula ( 2) are pol ydi br ono- p- phenyl ene oxi de,

POINET igpr ONMgh pdhfarits| BRBosiivh Bathis MRNY6H MEY QT PoriiEiMpe BRiitiGes whith do not impair
pol ybr onowhe -opib& v MidanveMtionlETheR mdiug) lfor eixaniple, othphital tabilizers xwedtheraliity stalsittzers,
hal ogenat giabtigizersy pitkenigiscantistaic iagkdss, mld rejedsity agents, [pigmes yy@sniporganicche oigenic fillers,
pr ef er r ednuoieating sgenist caltms blatketaloeddy, afmieat of i nprovi ng heat resistance and
fire retar d®theypolymers may also be incorporated in the polyamide composition of this invention. Examples of

45 the other polymers are polyolefins such as polyethylens, polypropylene and poly(4-methyl-1-pentene),

) olefin copolymers such as ethylene/propylene copolymer, ethylene/1-butene copolymer, propylene/ethylene
copolymer and propylene/1-butene copolymer, polyolefin elastomers, modification products of the foregoing
polymers, polystyrene, other polyamides, polycarbonates, polyacetals, polysulfones, polyphenylene oxides,
fluorine resins and silicone resins.

50 The polyamide composition of this invention can be obtained by mixing the polyamide (i), the
halogenated polystyrene or the halogenated polyphenylene oxide (li), and sodium antimonate (lll), and as
required, the hydrotalcite-type complex hydroxide (IV), magnesium oxide and/or zinc oxide (V), and the
fibrous reinforcing agent by various methods, for example, in a Henschel mixer, V-blender, ribbon blender
or tumbler blender, and optionally meit-kneading the resulting mixture in a single-screw extruder, a multi-

‘55 screw extruder, a kneader, or a Banbury mixer and then granulating or pulverizing the kneaded mixture.

The polyamide composition of this invention has higher thermal stability during molding than conven-
tional polyamide compositions. Moreover, it has fire retardancy, heat resistance, rigidity and impact strength
and a high heat distortion temperature, and can be molded into various articles such as machine parts and
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50 The hal ogenat ed pol ystyrene are preferred fire retardants. Sodi um
antinonate used as a ¥ire ret ar @ th| s invention has the chem cal
conposition [err] as a main, corrponen aeneral ly, its particle dianeter is

preferably not nore than 30 um especially preferably not nmore than 10 um
Magnesi gigkifx bt elddidnie | compesntiearts by vafitd tmdidingDinbthade ' sudti @s [Rbrréssiol Impldif, f i ne
as possSinfpewnfmddingl BRrusién SidanstmofomtingQds ih IR dasdhéFarholdigadbnérblpipgsecthdrmogiasind t he
mechani e, properti es of the pol yam de conmposition in which they are

I Nneor por atThel .prefeead rpalyanyide tdnepeeition e tthiss tnedbtidni s rigcrdasedethamplastabilityl evenlietaight er  of
desLrabkompooidingCeraperdiaes, 8@ asra repitctbamiagrérycoleationaan be pregantedi nd the cdimsion of

hydr ot almolding -maghises dyrif eomphsition ok thibeinention cars bepiaeaated sRaaiise o, beseradyantsgesa

conpl ex peiyaides haying bigh heatresigiance @an iaged3n theepmpasitier & dhisjpveptier- f ol | owi ng

formul a (3‘)00‘{'@223 the( myention can pRvidacfira-refardagt pejyamides dyaving, excallents h agee. y and
z are e&efcut °t"?9\)‘és'§t‘ﬁf%% ek a highheat istostiop tegyporatus forjusq if Yeriqus gpalics Y and z
are rfnberde \?ﬂ‘l?"ﬂ’?? xarpRlesyi he UP?"BWW?@%MP?%% hafid be upgerstood that the Irivertion
[err] E&Jetimied ? apy Byt P59 xamRleY satisfy the fol | owi ng expression. 15 20

Exanpl e t & Y [err] [err] [err]. Conplex

hydr oxi %gg&ﬂ#cﬁégébesﬂ'gyﬂﬁpﬁd%fw%srﬁ resented by the above fornmula may

al so Qe u% g F&r t%P H (|£A9 é Jf%) @U,P&t %bﬁﬂaﬁ@acﬂif 3({ err]

for parg, ? ?5@ @]ol) %/@g i Y3 '%5 GARSEE ARG Dl Aﬂa Intrinélc 5@y,

renoval .rra. ARG Eon mr&sa/atf cac.aaats@nc dwmdt/ i mrrawrr Sifosiane lah-fjord. Of

t hese Cﬁ rlﬁamthb( oRyibridEskidet BRDL Bdiurh rhﬁtrrﬁcﬂQMG(Fﬁ-@f Heinfon} MrioMab qBR-Y, isPniidiic and A

IS [err hydéifici8 (S 'ah® Hlass e (@H) it thd ibihistihdidated iP fabldR The ikikeawdseifign] Mt ai ned

by - Cadp C ikaliddnd pélletz8d ki34 T GshGR\6RAn-B@évEvenBSquippedskinldbr (IBdinGmscrew dippeg)i al | y

preferred fne Gasimationd ussd esovéRdve the lidevaey mehiags. at the time of conpounding with

t he pol yarerde Pgrbghek 63PBIHTIMY, ia@rodidd oft Nissambove conponents, 5 to 250 parts by

wei ght , FaemGergdnieldoy L0 t o 220 parts by weight, of 30 a fibrous reinforcing

agent nay Rie2:iPOSGIP (RIMI @produat df Gevaplakasie de conposition of this invention.

| ncoras porfR-3: SHNEPOCH &lA107h (RINE). 2 progiictof diiseay Gigrigel Coadloves heat resi stance,

fire ret arffvhdotimony gride (RYM). meresiuqt af Symitere)Mefals ndgMiogsdo- 8y engt h and i npact

strength {8k RF-4C Rradugkof KypwaiGheypiga) 50.r Idd. nforcr ng agent used in this

i nvent i on §MmEBNALEA (R e?rﬂ’?,d“Ftr%f‘%‘U'sF'qe’&'aﬁ? 89'-61‘ s S%c %5
gg“rgs

fibers, pothaagtet?nqbﬁrtegrrateéh%%e %oaqmp ol g% br r‘:g‘crgf'nen’

fiber¥, srirerrmér molding yaching kept pt 3
rr{et :Ir 6?,’6 %dllmdfﬁ‘gacétfftfs&&cé@e Yning; 13 3&9 '"P&r rcr ng agen%s may
be treat dr

9l§ Zyt {bro?ss 4d 2 ts{rﬂj en%rxsr nrtsreb g tost |

2- ani nopg aﬁ%u.tﬁiﬁﬂs% s S e aarwny bide Tl AP PR ot N

i nor gani . Oﬁglgﬁmﬁﬂﬁg‘ﬁnﬂﬁﬁup{e erre rontt standpornt of
heat resistance, and gl ass bers are especially preferred because of their
best reinforcing effect. 40 The pol yam de conposition of this invention
may further contain known additives which do not inpair the objects of this
i nvention. They include, for exanple, other heat stabilizers,
weathgrability stabilizers, plasticizers, thickeners, antistatic agents,
nol d rel easi ng agents, pignents, dyes, inorganic or organic fillers,

nucl eati ng agents, carbon black, talc, clay, and m ca.

50
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. * RTM: Registered Trade Mark.



’ v
O her polyners may al so be incorporated in the pol yam de conposition of
this invention. Exanples of 45 t hg g}ég@&é)ﬁhymers are polyol efins such as
pol yet hyl ene, pol ypropyl ene. and pofy -net hyl - 1- pentene), ol efin copolyners
such as et hyl ene/ propyl ene copol yner, ethyl ene/ 1- but ene copol yner,
propyl ene/ et hyl ene copol yner and propyl ene/ 1- but ene copol yner, polyolefin
el astoners, nodification pegducts of the foregoing pol yners, polystyrene,
ot her pol yam des, pol ycarBdjates, pol yacetals, polysulfones, polyphenyl ene
oxides, fluorine resi nsga“ E|Si I.ihcc'),pewresimnsm 50@ The'_‘ pol yam de
conposistion of this inge@ngign can be obt &l ned"by nT'xthg* t he” pol yani de (1),
t he hal ogenat ed pol yst¥&R&|lor the hal ogenat ed pol yphenyl ene oxide (I1),
and sodium antinmonate (I11) and as required, the hydrotal cite-type conpl ex
hydroxi de (1V), magnes}ggpxi de and/or zinc oxide (V), and the fibrous
reinforcing agent by vamegus nmegh@® RoR exagrieg, Qi 8 & Henschel mi xer,
V-bl enfer, ribbon bl en@@or tufberebBe®ie?, 2ai® Dpei enal |y nel t - kneadi ng
the resulting mxture & & single-screw extruder, a nulti- 55 screw
extruder, a kneader, or a Banbury m xer and then granul ating or pulveri zing
the kneaded m xture. e Fpl yandg, cOQngosg t4,oR of this jnvention has higher
thermal, stability durifilg Apl di ng thab gomved- it igor@l 8pgd yam de
conmposi tions. Mreovergl iT has fire retardancy, heat resist@ce, rigidity
and inpact strength ang gawhigh keat di stestéom tenperataire, :and can be
mol ded into various argjigcEesEbuchcasemecin me gang sgagd « cEP 0 288 269 Bl
el ectric and el ectroni§Scbdplipent parts by various nol di ng met hods such as
conpr essi on nol di ng, iTettt8n nol ding, extrusion and therm®orning as in
t hest¢ase of nol di ng general - pur Rose t her nopl astic Lesi n. Th@ preferred
pol yanm de conposition df this iRgventgom hps incrgageg t§1er n§| stability
even at high 5 conpoungli ng tenpgratuge®, fand as wh gedul#, f®&am ng or
coloration can be prevginted and™ & €odr dbi §n (0f* DI & ma@hi nes by the
conposition of this invention cdnbelpFevkries BeBadsesof these
advant ages, pol yam des 'havi ng hiegl» heat» reshsBareldcdn de uwed in the
conposition of this invention. Accordingly, the invention c provi de
fire-retardant pol yg m'_ges avin e°><cel | ent heat resistance, particularly
sol dering resistancg, @ndgp hi gff (Tea® & § oft PokstBnPerturd for use in
variou&® applicatio 0 The follow ng exanples illust rﬁ e the present
i nvention further. &t ghoul d be understood that the inventi @ is not
linited in any way by Th exalfpl‘es,  EXAMPLES 1-6_AND COVPARATI VE EXAMPLES
1-5 15 In each run »1% partS By Telghit Bf “pdl yBm"de€® (PAR )& conposed of
70 nol g; % of terephthaglic acid, 30 nole % of isophthalic acigdfnd 100 nol e
% of 1, 6-di am nohexané”land SHavi fig "arf~i it T nSi @ \? s€o&i tty, ngastired in
concentrated sul furic gei t [:é:rq,’?of? f£07dl /g was niked § t@
pol ytri bronost yrene ( g r p8l Y&l §r &nds pEphenyl ene &&i de R FR-2), sodium

ant. nonate (FR-3), ant® rmn)%‘tmr I @Xigles (BR@) o Y hgt e Lydr %}aﬁ cite (SHT)

and-gl ass fibers (GF) in thd anBurM®s™i Miitated i n Taf e 1. e@m xture was
then melt- 20 kneaded I efil %cﬁag [%rE] usi ng & thi n- gcrew

vent - equi pped extruder§ i b Seriewkdisan®t er) . &h& d@si gfEatPons used
above have the follow

5
anings. FR-1: Pyrochek 63PB (RTMg & product of

Ni ssan Frror Organic GB| ,<Ltd. -2:8P8 @ P3(8TNg, 8a r&ducéo{, Great Lakes
Co. 25%  FR-3: SUN NA1075 T RTMT) ™ a™prodtct &t Ni ssah &hemical Co.,
Ltd. FR-4: Antinmony oxide (RTM), a product of Sumitono Met&ls®and M nes
Co., Ltd. SHT: DHT-4C M), a.prducts Qf Kyone Crerj ol G, Ltd. G-
03MA486A (RTM), a pr t of Aa,ais ,Ei bzarlglgssﬁ Q. 5 1% a ~
O O 0 OO

]
50

EXAMPLES 7-8 AND COMPARATIVE EXAMPLES 6-7

65 In each run, a polyamide composition was prepared, and tested, in the same way as in Example 1
except that polyamide (PA-Il) having an intrinsic viscosity of 0.8 dl/g and composed of 30 mole % of
terephthalic acid, 70 mole % of isophthalic acid, 70 mole % of 1,6-diaminohexane and 30 mole % of bis{4-
aminocyclohexyl)methane was used instead of the polyamide PA-l. The results are shown in Table 2.
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The pellets obtained were then nolded at a nold tenperature of [err] by
using a 56.7 g (2-ourice) 30 scr i Dhd sla-dy/Pe | njection-nolding machi ne
kept at [err] to prepare an AST#I\P)%dlih?uér%bell specinen, a 1.27 cm (1/2")
wi de |zod inpact test specinmen, and a burning test specinmen 0.16 cmx 1.27
cmx 12.7 cm (1/16" x 1/2" x 5"). These test specinens were observed for
colors, and al so subjected to a verfgcal burning test in accordance wth
UL-94 Standards, a tensile test if cordance with ASTM D638 and an |zod

i npact test in 35 accordance tdf ABTEI D256. ol & results are shown in Table
1.%45550 55 * RTM Regi stere'a g.TEa Mar k. 8 BP 0 288 269 Bl [err]

[err] s) EC 4]l A tf~~~~~~~ U~~~~0 000
LUN~M Lh U%'-4 0 A 94) o0 4JNr4 bce a 10 "4 0
a 0Og go O UO0ogE I uOulCM V whbdlIl'.4 G CGo4d
coc c4 1-4,4 n 28> 2 8 {KCMm O O ON N
Nmt¥® 'PH | BOI | I°25°°°‘ b I
> > > | > ¥ >-4wWw (A
00 u in = Q, 0O O N e 1> -| N ~~~~~~ Uy CO0X C
N (1.cY 20 g o |
1 25, = > Sy B ox1 g
U X°p-4 N -4 0 U .04 1Q0 U 4E >
0 > S~~~ s g% o uvnuin - 8 s 00 ~. ¢
42 Egg -« o uwn 4 C) '~ .04) G
000 C 201 3de - N
| 4) Geo ~ 0 30 a$ 0 "O - W
I N S s 8 . 4
' r 00 0O O 94 e
5 T8k
~ - Q
[] o L0 O
(&) @ ~ 0L &
® S s 3L E
22%8k%
o © O g
™ 2 \°
£ o
@ > n I
2 8 E - e~ 0 o
o 7]
& 8
. 84
36 o
= T NN
E t~ t~ © o
\ig
g wyge o
-t
'-: o O O o
*® = S88 8
g = Nee s
s ElC Hdgd f

55 EXAMPLES 9-13 AND COMPARATIVE EXAMPLES 8-9

One hundred parts by weight of the same polyamide (PA-l) as in Example 1 was mixed with poly-
{tribromostyrene){(FR-1 as described hereinabove), sodium antimony (FR-3 described hereinabove), magne-
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> 5 The resulting pellets were then molded at a molg)tpmperature of 120°C by using a 56.7 g (2-ounce)

‘.49 X 1(Qscrew inline-type injection molding machine kept at 340° C to, prepare gn ASTM-No. 1;dumbbell specimgn,
N *rl ;~~~a_1,275crg |(1I%"bw'ge gaq, m’apactéest aoee‘men, and a burning test speqirben W )25.27 cm x 12.7

1 - UNO -ey(71811Bix 87)- 20 ~. ~ = ~ ~~~~4
A - ] These test specin gy iwen;el:pbserved for color&nzn alsoh ﬁq‘gsto a vertical burning test in
>p

. accordance with UL-94 ards, a tensi[e t?sﬁin accordance witl 3B_Land an Izog impzclfesh'trj
_ | . § : 04- be
a ) a,c&orﬁanoe w@peﬁST %‘1 56. The results are shown in Tghle 3. 5 0ClL 25 VO- 0 0 8
.0 400"5 04 . 000~ O~~~~~~~~~ % 45 . t 00 t4 0 50
ts; - 4 0o j A C3 di 301 .5.4~~~~~~~-
00 '
.20
\_4.4
25
30
'35
N
45

50

55

11



v ' [}

45 O~~~~~~~~ % 00 ':1 55 EXAMPLES 9-13 AND

COVPARATI VE EXAMPLES '8-9 One hu(rﬂ;@?_%é)%ﬂtﬁ by wei ght of the sane pol yam de
(PA-1) as in Exanple 1 was mxed w oly- (tribronostyrene)(FR-1 as
descri bed herei nabove), sodium antinony (FR-3 described herei nabove),

magne- 10 EP 0 288 269 Bl sium oxide (high-purity magnesi um oxi de B, a
tradenane, produced by Kyowa Chemi cal Co., Ltd.; to be referred to as
FR-5), zinc oxide (to be #eferred to as FR-6) and gl ass fibers (G-
deseribed herei nabove)s aﬁuﬁ t he Wi xtSre Ras nel? - kneaded afd pelletized in
a b &- screw vent - equisppeBl ext r fder Tscrdw™di afeter 65 mm) >kept at 330 C. 5
The state of the stranfs extrijded fromthe die of the extruder was
observed, and the resufji% ¥ar&|shown in Table 3. The resulting pellets were
then nol ded at a nold 3 e G ue of 120 Cpy ysing a 56.7 g (2-ounce)
screw inline-type inje§jitd 5§ @ df ng saching; kepy at [err] L0 prepare an
ASTM®o. 1 dunbbell sf& fleh™a 1.27 cm (1/2") wide |zod inpact test

speci nen, and a burni ng tgs'g specinen 0.16 cmx 1.27 cmx 12.7 10 cm (1/16"
x 1/2" x 5"). These test ci mens were observed for colors, and al so

subjected to a vertical fﬁ)gr.i ngusestoi n caceor dance with Ue94 Standards, a
tensile test in accordpigecl ¥i th ASTM D638 and an |zod inpact test in
accordance with ASTM P256% Sthe results are shown in Table 3. 15 20 25 30 35

40 45 50 56 EP 0 288EZpP Bl I o 5A XN 0 ON 0
n —
0 "n 0Or4 . :gg EB)~~%~ @18“‘“‘“‘% ~~~~~~~~~ P bo EO 0
n co co ON cE & & % [c8OoBf g 15~~~-9AH . A bo j
0 2 0 = u~
' ' ' 2 = z =
te o o
o o4 96 8 o9 28 §53
3 3% 3L 5 4T 33 23
o B »E T QA =E 8%
25
' 2
3 a: ko] -] < T o] s
« » O (e Q Qo O [+ Egﬁ
O G 3¢ o <] e o 0 30
o) 0 oouwn o0 %0 %0 & L] e |
o
30 Q o
Eg 5 [ 2 (=] o
- 8 8 8 ° 8 8
QO 4 -l [ o]
=
L (Vo) L)
£a 8 W Y R ) o
35 goog & ¢ e ¢
[} t
ez o
sl E & EE &
ol™M
]
‘\/ o ) ™~ t~ [~ IS o [ [
40 Q0 [
(1]
fa
e 7 ©
wal e R 288 ¥ 2
ol
b
& 3
- o o o o
gl S o S O o o)
o
3 El -4 -t -t et -t o}
o - [La)
50 & d 4 d 8 & e}

55 Claims

1. A fire-retardant polyamide composition comprising
(I) 100 parts by weight of a polyamide having aromatic-group containing recurring units

12



0~r4U'- 'ON ON 0 A 20~~~~ fa b
D o] a E 00 04 V)- 25 NE | 4.°S
t g | 4 Q) wrlozss2en ey | I 0 TR P @
VZ b b) bOD bCOD 4 1t ;CVv300 0 0solis
0 in - 0 0 - : 0 35 | > b<t " s
< X X 0% i 30 C 4 S
0 a0 - 0 04) 25 '
4) ~~~~~~~ 4 >d~~~~~~ ~HN. 46 o co
0 4). . OCC:ao 0os T LAY To0ca 2 o -
c %-4 30 =4 2Lo 4x) T m x 0
e o o, . = %56 0l a0ms ~~~0l 0 O~~~~~~
0 o gRE B-4- .0 ' 4 N ~~ '-4'CcM
0 1. Afire-retardang ggga | d® conposition cenprising (1) 100 parts by
wei ght of a pol yam dg|ad/fn® arona c-g@omp centaining reeurring units 12
EP O 288 269 Bl — * C L MS *>43co-r E-
- Ca co-0 1S = 5 ON -~ N ~ 00
0 .-a | > 3(‘55 C a co co o ffi tZ be
75 gg§94E“ ® S, % JI bOIS® (10 0.,4 4m
‘- 15 UN UN S E&« ON UbeE < Z c, 8
inoo0.:4 e~y 0> 0 0 0cO o _f --
4] 4 4 I V. LAY 14
- 388 8% 38 3 K
28 5 28° 2 5
Q B N
20 & o~ '
z = x =
3 o 32 8 o8 38 £3
3 ED PE N WS oo e
(&) aPr »E T Q> g'g Bg
25 - : ®
o 5
4 [T -1 o i 9T o b~ [~}
. o o8 0 [o] o Qo O [+ 20 HRT
| nosa ® & % & & \349§
L
30 a B
’ ;l - 'S (=) © o © o'
3 s &8° 8 g
» antd & & XTI 3 °
Be ] & & £& &
o =, [N [< T < <))
Vm '.
_: ’;‘ &~ b~ © b~ ™~ o~
40 (4] [N
(]
=~
(D
4 = R ®R 88 3 2
5
* & - ] Q o O =] o
8 & S S 28 g S
-] % ‘9'.' :‘ - - o
“ 2 8 & 44 4 4
o
55 Claims

1. A fire-retardant polyamide composition comprising
(1) 100 parts by weight of a polyamide having aromatic-group containing recurring units
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0 00) a 4o . . EPO 288%63%11,, 4 JJ , I,H, !l ”II,
|~~~ wi- v K .S J. r.4- e. 4. XE ) s a
o} bo bo @ 10& 100 ;ﬁﬂ@.bpwelght of a hdligenated .potystyrene-or a.h@logenited)polyphenylens oxide,
4 0 to and ,0t ac coo 35
mif, OI. (I 0.5 to 50 pdrts by whihht of sodium antlmoﬁat€bfdurmbli Na2Sb20s. w
W -« co C NO5O ~ [ 0: |
00 \@1 ¥ 2K A{c@@osmonaceordu[g tglaim- 1 -wherein the-polyamigle has an ip¥insic viscosity », measured in
"4 " concentrated sulfuric agid #30° GotAt jegst 0.5 dig.f i r e- r et ar dant pol yami de

conposi tion conprising (1) 100 parts by weight of algol yam de havin
aronat i c- &r dupPreRsFiion; age 9r‘8<9l§t"? f ﬁgclﬂm%‘sheie"'zthe polyapiiqy hag gromgliy grgup-containing

* C L M rscurrmg js)deﬂ_\@ ram :g:g hla d@fmng W?’Bﬁé’ﬁm @ramocarboxyllc

pol yst yf ene 35id MEnpragr ShR midues ot Ay Pfé?ﬂ/‘? ?f8°fOX| de and (111) 0.5 to 50 parts
ggc\é\?hlggé ,?I) gjor%l E:‘a%!ézna: Jﬁt % 8?::3? clam ﬁ oécle éﬁln §he olyamldehﬁl\::ydggl coné)e sation

dl /g 3)5 ér'hfa\h 1326 Qdrbtn nIs

polyan1de has aronatlc gr oup- contalnlng recurrlng unlts derlved fron1a

di car boxyk] Ca @ipdsitith 36uBRng tarky i oASTbI LRIMEONS Wiher8ih M halBFEnREE SOiyBENS is Cordpbsed

aci d nonomeroes fdcurfing inkts 6 fému@nNy two or nore thereof. 4. A conposition
according to any one of clains 1 to 3 wherein the polyamde is a
pol.yconslensati on product of (a) a dibasic acid nongner conposed of 60 to

- 100+l e % of terephthalic aci[d and O tB 40 nole %Jf an aromatic

di carboxylic acid other than tereghthalfc acid and {(b) an al kyl enedi am ne
15 nononmer having 4 to E osition accordlng to
any one of claims 1 to 4 whergin the h enat ed pdl ystyrene i s conposed of
recurrizhg units of the formul a 20 [err m [err]
[err] 30 wherein Ris Hor [err], Xis Br or , and mis a nunber of 1
to 5. 6. A conposition according to any one of clains 1 to 4 wherein the
hal ogenat ed pol yphenyl ene oxide is conposed of recurring units of the
fornul%mBS

wherein R is H or CHs, X is Br or Cl, and m is a number of 1 to 5.

6. A composition according to any one of claims 1 to 4 wherein the halogenated polyphenylene oxide is
composed of recurring units of the formula

wherein X is Br or Cl and p is a number of 1 o 4.

7. A composmon' according to any one of claims 1 to 6 comprising 15 to 75 parts by weight of

50 halogenated polystyrene or halogenated polyphenylene oxide and 1 to 15 parts by weught of sodium
: antimonate per 100 parts by weight of polyamide.

8. A composition according to any one of claims 1 to 7 which further comprises 0.1 to 5 parts by weight
of (IV) a hydrotalcite-type complex hydroxide or its calcination product.

9. A composition according to any one of claims 1 to 8 which further comprises 0.05 to 50 parts by weight
of (V) magnesium oxide and/or zinc oxide.

13



v & “»

40 err] 45 wherein X is Br or and S

a number of 1 to 4. 7. A corrp05| ing to anyL1 Uﬂ mmﬂllﬂwﬁ to 6
conprising 15 to 75 parts by wei Etl ?9@%&?’ hal ogen l! l ““I

hal ogenat ed pol yphenyl ene oxide and 1 to 15 parts by wei g'ht of "sodi um

ant i nonate Aempakiich gasrting foyanyvenedi iclainds 16 b Wwhigh dether SomprifesCEDIB 260 pdrts B weight
accordi ng bivVirafibrausgeidfbrciog agents 1 to 7 which further conprises 0.1 to 5
parts by weight of (1V) a hydrotalcite-type conplex hydroxide or its

cal ci natRatamtamspitichet . 55 9. A conposition according to any one of clains 1

t 0\® Which further conprises 0.05 to 50 parts by WEI ght of (V) magnesi um
oxi de arkl/ Geuerhaminesdsg Rrlyamifyusamnppsetpuppgit 269 B1 * S * 10. A
conposi ti on @c‘@%rGGYV-n"'Q"Q“oe"lfﬁf°'M%d‘i§fm'b?'%ﬁ framafisghg Gylpm P'@F?"?QE’P'! Wiederkohrepienses 5

to 250 parts' itee &F?! I%VI) a fibrous relnforC|n|%‘gﬂﬁsélgl

Pat ent anls pri ik b‘ R Fe' AR iplooeninrten, Rty EQ?H’Q?T]PI 'T°:V{°ﬁ‘°(fj‘y'i'bo

Gew. - en a uppe ent hal t enden

Wi :évderilehrenﬁvé é‘% ﬁﬁ&x‘f'?ﬁ?e"?“f{f‘?mi'ﬁmﬂqaggelgﬂm@}e%&? | eﬁpel nes hal ogeni erten

' l(:? 13]/_)St %r% %us%gn% %ﬁ @‘Aﬂ ql‘ eE'er ?g@dl %Qfxg&nglk-stkﬁgaj gbésrge%s%nlq
s

Zusa nsetzung nach Ans I’UC el ne

Intri nSIés YisslRehdotzlingt nacrgmsﬁa\eﬂodemksemae@t.ﬁ b BS&@OM&’%E@ boRktsthelippd0 C,
von m ndesb@ahkiterdde Widddhrnlid\Bihitlten alfveidt, di€ YRR BEIBHES @ %ihed m&bns&maﬁsnumerl oder
ANSPr uch 2 einérfl DidfinntbASerdRObdsR Binsin AmitRcarSoRsBRIsMBRINRrer dderDéine? Midtnk 06l Swe

wi eder kehr s meltbidh Ribive) auf wei st, die sich ableiten von ei nem

Di car wonsf ur enononer en, ei nem Di am nnonorer en odor ei nem

Amivaocardo memenmtzmgmaememededer @hspeiichdV bis BLim derdesPalyaeid airdBolykonelansaiopspro-

hi ervon. 26uld von (a)lelhemAlitmsisatremSisremongnenencios 89 bie h0Cheal-%ATesqphthilsioe ubd Bibis 48, | n
der das Pompl¥ieihecaromdtisthok Dicerbonséire isthdiervon Teterhithalpdure Yezschieden datn und R sinemhen
Sl ur emonomélkdendiaminmeiomsren Mibis2s Koblemtafielpmerhal sl ure und 0 bis 40 nol - %
~einer2aronmati schen Di carbonsaure ist, die von Terephthal sl ure verschi eden
Cist, und( BysaEMaessizmonarieiRaTHdar ARBHishRsT iR 41in dler glaghalogonieriy Falvatyreliagiosbatdsten
25 5. Zus afferiietohipnderhHeneiten eFAMYr  AnsprUche 1 bis 4, in der das

- hal ogeni erte Pol ystyrol aufgebaut ist aus w ederkehrsnden Ei nheiten der

~ For rrel 30 R so

r % e R1 35 R LCH2-6 worin R steht
fOr Hoder CH9, X steht fO oder d #und meine ¥Yahl von 1 bis 5 ist.
CH2 c
. | O—w)

worin R steht flir H oder CHjs, X steht flir Br oder Cl und m eine Zahl von 1 bis 5 ist.

6. Zusammensetzung nach einem der Ansprliche 1 bis 4, in der das halogenierte Polyphenylenoxid
aufgebaut ist aus wiederkehrenden Einheiten der Formel

45 d N
ot
50
Y (X)p )

worin X flr Br oder Ci steht und p eine Zahl von 1 bis 4 ist.
55
7. Zusammensetzung nach einem der Ansprliche 1 bis 6 mit 15 bis 75 Gew.-Teilen von halogenierltem
Polystyrol oder halogeniertem Polyphenylenoxid und 1 bis 15 Gew.-Teilen Natriumantimonat pro 100
Gew.-Teile Polyamid. -
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<240 6. Zusammenset zung nach ei nem der AnsprUche 1 3 W lE le
hal ogeni erte Pol yphenyl enoxi d auf g us W e m ﬂ L m |ten
der Fornmel 45 50~~~~~~ worin X fOrE% lég?j?é%? st eht un cp el ne

bis 4 ist. 55. 7. Zusammenset zung nach ei nem der Ansprliche 1 bis 6 mt 15
bi s 75 Cevg. - ZedanMBnodRihghatOgRm ®F Rhspichdol bis . )dieWeiterein faufvaibt@Qchis $ GbwMeile von
Pol ypheny| enqawiethetkdmplexdh Sydtéxidaany. Hyddtalc®Myd\Naibr selnéra IChILiABasysprpduit. 100
Gew. - Teile Polyam d. 14 EP 0 288 269 Bl | uuluui 111111 11111
1111 | i 3i9. * Zusam@@ensekzung niath eirdm del’ Ampriighesichin®: Wisoteiterii entiwl 0,08 bia 0GelefTeile von
Ans_p,rrUche 1 b)) Magnesigmexidvad/oder Binkoxiduf wei st 0,1 bis 5 Gew. -Teile von (I1V)
ei nem konpl exen Hydroxid vom Hydrotal cit-Typ odor sei nem

Cal ci ni er ulggprammansetzung nach einamdas Seiplighy! h'a@hd'élﬂﬂ@fﬂ"c@ﬂ‘ﬁ'}\ﬁé’ﬁrzﬁﬂ:ﬁ@” ~eligivon g
di e weit er hi Vsinemdastigen Vorstéiguagsifelcey, - Teile von ' # 5 M Magnesi unoxid
und/ oder Zi nkoxid. 10. Zusammenset zung nach ei nem der Ansprlche 1 bis 9,
di e wei i"er"Fﬁ"ﬁ‘""é‘?ﬂ'ﬂ?ﬁ t 5 bis 250 Gew. - Te| I e von (VI) einemfasrigen

Verstarkun1gs tteJ Be 003| |on de poI yam de

p 0l edef m

otardat é'ﬁﬁt. T&ﬂhq}?f%ﬁ ﬁfﬁfkgfﬁm ’ m%sﬁ’. Il com i@ﬁ é%fpfgéagnde
al ogen 0 y(ox?/é(aJ ne) E" ne

poi ds d,un pol E

hal ogene, et ( afia%ogo@es%ﬂ paagam.%orﬁaemoa.ﬁm%e%mmas@zb@ de sodi um de
formul e Na2Sbh20s nposition selon [a revendication 1, dans Aaquelle Ie
pol yan de Dr toRptsfiort'&fon\d Seehdicdtien i,MHahd BBMUE pblyaniiddiseite dli%W%césn&ﬁltrﬂﬁque n

sul furique caigsRsddafs IBciddsuffuriqle Ehcdié 880 C, Fadiinbigs 0528/g39 Conposi tion sel on

| a revegdi cation 1 ou 2, dans |aquelle |a polyan de conprend des notifs
coM-€nant 3N Compusiten sbion rm:bi/enuegtiorde bu 2,adais ldjuelie lerpslyamideccomprientibdes motifs contenant

di car boxyl i que groabelammatiquendsrieantd'anmeneméne addeidicatipryines; ¢'uramordendre diamine ou d'un

am nocar boxy imoopmére aaideciminvcavidxgliqge oqwnonﬁmpue qekicontpe de slguxien g¢ plesiairs dentre

d entre eux. e@ 4. Conposition selon 'une quel conque des revendications 1 &
3, dans28 aquell e | e pol yam de est un produit de pol ycondensation de (a) un
nmononbr e dt a&Pweosig I'ua: qgRicopaue ol9s ggveRdiiing d Qj3a€4"ﬁéaqt’@'ﬁé HP'&#“?"EFU%*&P de
0 & 40 % en REPdidegpolygondensation dp @Awb mégR, diacide sAmPgse de 60,4 11P% qles gracide

t er epht al i qu?’épé?'w(‘b et da Ovd (19 %Fé‘ﬂéﬁ'f’%ﬁi"ﬂ@x& % @rojalique cautig 85‘?‘35“5'8
car bone o Bré pUG'l'?ﬁ?J§Hb?'6‘rf“‘§‘8'l“ Fia'l"y' largiiR e A A2 aFes RCAR9S-cati ons 1 & 4,

((jans la e\J» ! sﬂon Xe?t y'rur?en&ue cgnl_gg %ge\%%uca?gnrswté Iluaeansdlequrq?et I'e :ys%%éne%ﬂ‘g'%q‘é 35
est constitué de motifs de formule

P.
35 R
{
CH c

dans laquelle R représente H ou CHs, X représente Br ou Cl, et m est un nombre de 1 4 5.

6. Composition selon I'une quelconque des revendications 1 4 4, dans laquelle le poly{oxyde de
phényléne) halogéné est constitué de motifs de formule
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dans laquelle R represente H ou CHI, X represente Br m"
nonbre de 1 A 5. 45 62 Conpositi une quel con

revendi cations 1 a 4, dans IaqueFFeoszI%gng 1(oxyde de pEEﬁmm“?“l“'wu ‘m

est constitu6 de notifs de formule 51 15 EP 0 288 2 B81 t
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