FLAVE RETARDANT THERMOPLASTC COWPCSI TI ON AND ARTI CLES
COVPRI SI NG THE SAME BACKGROUND OF | NVENTI ON The

di sclosure relates to flane retardant additive
conpositions. In particular, the invention relates to
flame retardant additive conpositions useful in a
variety of thernoplastics. A w de variety of
applications require flame retardant thernoplastic
conpositions. In addition to being flane retardant,
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plate-out and migration. Plate-out and migration refer to the movement of solid and liquid
component to the surface of the article as evidenced in some cases by a powdery or tacky
feel to the surface. Other flame retardants such as magnesium hydroxide and aluminum

trihydrate are known but at high levels frequently have a negative impact on physical

properties.

Accordingly there remains a need in the art for a flame retardant composition that
provides excellent flame retardance to thermoplastic compositions and has little or no

negatve impact on the physical properties of the thermoplastic composition.
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than or equal to the amount of organic phosphate by weight.

In another embodiment, a flame retardant thermoplastic composition comprises:
a poly(arylene ether);

an impact modifier;

a polyolefin;

7 to 20 weight percent of a phosphoric acid salt selected from the group consisting of
melamine phosphate, melamine pyrophosphate, melamine orthophosphate,
diammonium phosphate, monocammonium phosphate, phosphoric acid amide,
melamine polyphosphate, ammonium polyphosphate, polyphosphoric acid amide, and

combinations of two or more of the foregoing;

4 to 15 weight percent of a metal hydroxide; and
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a metal hydroxide; and

an organic phosphate wherein the amount of phosphoric acid salt by weight is greater

than or equal to the amount of organic phosphate by weight.

In another embodiment, electrical wire comprises:

a conductor, and

a covering disposed over the conductor wherein the covering comprises:
a flame retardant thermoplastic composition comprises:

a poly(arylene ether);



Figure 1 is a schematic representation of a
cross-section of electrical wire. Figures 2 and 3 are
perspective views of an electrical wre having
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ThehAmn® rddrdameiadditive composition comprises a phosphoric acid salt selected
from the group consisting of melamine phosphate, melamine pyrophosphate,
melamine orthophosphate, ammonium phosphate, phosphoric acid amide, melamine
polyphosphate, ammoniwm polyphosphate, polyphosphoric acid amide and
combinations of two or more of the foregoing; a metal hydroxide; and an organic
phosphate. The flame retardant additive composition has the advantage of providing
excellent flame retardance at lower levels of organic phosphate than organic
phosphate alone, thus decreasing or eliminating plate-out and migration in
thermoplastic compositions. The flame retardant additive composition can be used

with a wide range of thermoplastics and combinations of thermoplastics to decrease
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As mentioned above, the phosphoric acid salt can be selected from the group
consisting of melamine phosphate (for example, CAS No. 20208-95-1), melamine
pyrophosphate (for example, CAS No. 15541-60-3), melamine orthophosphate (for
example, CAS No. 20208-95-1), monoammonium phosphate (for example, CAS No.
7722-76-1), diammonium phosphate (for example, CAS No. 7783-28-0), phosphoric
acid amide (for example, CAS No. 680-31-9), melamine polyphosphate (for example,
CAS No. 218768-84-4 or 56386-64-2), ammonium polyphosphate (for example, CAS
No. 68333-79-9), polyphosphoric acid amide and combinations of two or more of the
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range the phosphoric acid salt can be present in an amount greater than or equal to 3
or, more specifically, greater than or equal to 34, or, even more specifically, greater
than or equal to 36 weight percent based on the combined weight of phosphoric acid
salt, metal hydroxide and organic phosphate. Also within this range the phosphoric
acid salt can be present in an amount less than or equal to 57, or, more specifically,
less than or equal to 55 weight percent based on the combined weight of phosphoric

acid salt, metal hydroxide and organic phosphate.
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CAS No. 1309-42-8), alum num hydroxide (for exanple,
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percent based on the combined weight of phosphoric acid salt, metal hydroxide and
organic phosphate. Also within this range the metai hydroxide can be present in an
amount less than or equal to 40, or, more specifically, less than or equal to 37, or,
even mote specifically, less than or equal to 35 weight percent based on the combined

weight of phosphoric acid salt, metal hydroxide and organic phosphate.

In one embodiment the weight ratio of metal hydroxide to phosphoric acid salt is

greater than or equal to 0.8, or, more specifically, greater than or equal to 1.0.

In another embodiment, the weight ratio of metal hydroxide to phosphoric acid salt is
0.3t0 0.8.



(I X) R where each R is independently an al kyl,
cycl oal kyl, aryl, alkyl substituted aryl, hal ogen
substituted aryl, aryl substituted al kyl, hal ogen, or
saoobiomati on of any of the foregoing, provichedsadsniods?
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tri-(nonyl phenyl) phospR&tel—dR (dodecyl) p-tolyl
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Al ternatively, the organic phosphate can be a di- or
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bis-(2-ethylhexyl) phenyl phosphate, tri-(nonylphenyl) phosphate, di (dodecyl) p-tolyl
phosphate, tricresyl phosphate, triphenyl phosphate, dibutylphenyl phosphate, 2-
chloroethyldiphenyl phosphate, p-tolyl bis(2,5,5trimethythexyl) phosphate, 2-
ethylhexyldiphenyl phosphate, and the like. In one embodiment the phosphate is one
in which each R is aryl and/or alkyl substituted aryl, such as triphenyl phosphate and
tris(alkyl phenyl) phosphate.

Alternatively, the organic phosphate can be a di- or polyfunctional compound or

polymer having the formula (X), (XI), or (XII) below:
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i ncluding m xtures thereof, in which R, R3 and RS
are, independently, hydrocarbon; R2, R4, R6 and R7
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based upon resorciqg{y%uch or e l e,
resorcinol bis-di phenypplwSphate,~@spel | as those
based upon biscﬁﬂengﬁé such as, for éRaane,
bi s- phenol A br's-"di phenyl phosphate. I n one enbodi nent,
the organic phosphate islsglect d fromtris(butyl
iBHudE MipHES Biesrcd ip vdichelkamplaed RCAS, Mdepen8en§2hRBe@rbon;
g LR 1R SaM) te1 ({Df 3
exaﬁ:}”@?A’é’%@%@%’%&*@@#ﬂ%ﬁ@%?@%@%@ﬂ% R [ Khax
45¢. Sogfippirientyy. alosph an end f ore baminprizers FOASI o 4, 481D 2@ 7 Are
fPm 144 s@henyl phosphate (for exanple, CAS No.
115-86-6), tris(isopropyl phenyl) phosphate (for
exanpl e, CAS No. CAS No. 68937-41-7) and m xtures of
'%’ﬁ%’ggﬁ inglude ther bishdivhawk phpipgateTIol resageintlc hpdrogpnaiceand
HBReRE i e t additive
C%EplggiA?F%g&Pﬁe&gﬁMg%kt og%ﬁ%@{@ﬁ 0 wei ght percent,
hgagecfl j\%n the total weight of the flane retardant .
dardsi 198 theorfprsgation o thepptoramentioned diapngieralfaneiogalrirematic
pRbghRlak® deRALLEN BHESIEPiterdt NP 04 RHFUNt greater than or
equal to 25, or, nore specifically, greater than or

Eexgllilrx%iarj} grg%%é phogsphates include, but are not limited to, phosphates containing
substituted phenyl groups, phosphates based upon resorcinol such as, for example,
resorcinol bis-diphenylphosphate, as well as those based upon bis-phenols such as, for
example, bis-phenol A bis-diphenylphosphate. In ope embodiment, the organic
phosphate is selected from tris(butyl phenyl) phosphate (for example, CAS No.
8§9492-23-9, and 78-33-1), resorcinol bis-diphenylphosphate (for example, CAS No.
57583-54-7), bis-phenol A bis-diphenylphosphate (for example, CAS No. 181028-79-
3), triphenyl phosphate (for example, CAS No. 115-86-6), tris(isopropyl phenyl)
phosphate (for example, CAS No. CAS No. 68937-41-7) and mixtures of two or more

of the foregoing.

The organic phosphate can be present in the flame retardant additive composition in
an amount of 15 1o 80 weight percent, based on the total weight of the flame retardant
additive composition. Within this range the organic phosphate can be present in an

amount greater than or equal to 253, er, more specifically, greater than or equal to 30,
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WD 2006/ 104811 PCT/ US2006/ 010462 or nore

specifically, greater than or equal to 35 based on the
total weight of the flame retardant additive
e@npoesioidion. Also within this range the orgapd©us2006/010462
phosphate can be present in an anmount |ess than or
equal to 75, nore specifically, less than or equal to
70, or, even nore specifically, less than or equal to
@snpraspatitinally, lpeeaten thah onequghto 36fbatddeon ihé we@hmfdmmme

R MG RARARRLHAN AlD A% FINARETE bieabld GRHAT G be

osp ate can be presen
Bdshint invea aoopolbst thanon aquarto &6mnuode spéeiffcatln 145 thuai ogltual to

ased
PE oGk ORI 5Bty Rl Ot vt ol Hpiats arane
Bagramiacdaphaklptvatcempaitionbe present in an anount greater
than or equal to 10 wei ght percent based on the total

h d | L]
HES b, b Bk bR 908 TR
pidde nompcn‘.ltm in amamd)unlt aeSSiot45arcight paqth bakeal Gil&he K@Eal welght
&Dd;lgféarﬁcp ggdgéd ?%Jic{n%(*ﬁa coﬁlg?sxflon nWo {n tglfs rfu}gg?hef 9t g%c ghosphate

craetbarpdamt iacdiatiowe grmmolsant or@qual lten 10 maelgan‘padeﬂmwed when
jc acid

' ratio droxide to spho
P PR E0 pd Tt B R EEp e pe R AR A et e
Qrga‘rmoh i gmspme cggb@ pﬂfpernt szea;gs atnouROesDthen ogequaem gﬁs picd f{%)re
0 to donitro to no
gl%%?ﬁ? yh %fr%?? geequﬂﬁtgeﬁo%ﬂ EFFPSICF’%IQIE‘F ‘ﬁiﬂ g teypl weight of the
fohesplnkoausditive tomgritioand nmetal hydroxide. Wthin the
precedi ng range the phosphorous can be present in an

.eat t . to, 6 l. 9 . .
1 TR B SRl S 0wl 00 B mb LD R o bR it 5
isngtedter Mhas 6.8nht fiiraretandanp i@itedi mglpbaﬁ%ecdnrt@n@h@esp likDB@idﬁle
n t han or
SRRl S Pk TSk iokannd 7 G24P i o
heyrduoaldef tmsedoh th®lo¥l méids b phidsiigrQIsehiadidnging akee hidiexide.,
nitrogen can be present Iin an anount greater than or

I 0, 0r re specifica i n_an anount
oS g RectlBBnll o polBofyt Bt RS Rnkt bR e han
prgedde hguoldnge mére spicifi@igrin contmini giepr@abarber @uESHND

t, |l ess .than or. equal, to 70 | % or, nore
rhelod Dais IR nd S8R i3 el bneCBie i £ BCbypenognggiotn
lewo ltedn oW:tqdai w I8neolf, er; estire gpetifiogy ik Ak anbiuallesh dh ox k@l to
2&‘@&@@ present in an anount greater

Within the preceding range the nitrogen can be present in an amount greater than or
equal to 30 mol%, or, more specifically, in an amount greater than or equal to 40
mol%. Also within the preceding range the nitrogen containing can be present in an
amount less than or equal to 70 mol%, or, more specifically in an amount less than or

equal to 60 mol%.

Within the preceding range the metal hydroxide can be present in an amount greater

than or equal to 15 mol%, or, more specifically, in an amount greater than or equal to
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than or equal to 15 nmol% or, nore specifically, in an
anount greater than or equal to 10 WO 2006/104811

PCT/ US2006/ 010462 20 nol % Also within the preceding
wange/ ke met al hydr oxi de can be present in per/g20GWNEc2
| ess than or equal to 55 nol % or, nore specifically

in an anount |less than or equal to 45 nol % The
conmponents of the flanme retardant additive corrpositi on
Pamolfe Adsgedthindhetpeseding ranfo thenamal dydiokide@an be present in an

FRORLLh8Tor LhliGh BRLME| o R SLSAURSFad DRt AL than or
aghdrterdpinat®i c to forma rraster bat ch or added

individually, si mul t aneously, sequentially or a

u gzt g@ﬁén%rbffttﬁkeﬂa‘?ﬁg retabd@nd ZEEIUVE Q%g&ﬁ}o% thh Be %94%9?&6%

or atter 1ts Fornet
fore rampprldiistei eonepmition. ti‘\bi:rnaiwm |ased_=iscas$ihemmrpdﬂabtlow the

E@‘p nks canagedlf%h@e'a &/i?n taqﬁ%'gr‘ ?ln?ticr%t %Eiglaant ex g #x g%ed

ositron her mo fesi W eah™s
ifdividuallye simoligneousisi s«tqumg,laﬁf; pol ¥ ( a:rrybmat&meiﬂimeerof to the

I .her). bl .eni ¢ pol yners and
t@%lé‘éi’@&% C%&gosga{?h&)rmg Bf%}‘%ggs fo % yOl ef i n; pol yol efin
bl ends; polyethers and their bI ends and pol yam des

The cflantee fetardsing e mopirssinpriompysipai y@rapiysiee netheratoplstic resin in
a@hﬁ@ﬁ*%o g i:&gogc g%iny TBEHERplastic resin can be

/ pol yami
Sé}Fﬁéd frmmdhﬁy giogp iconsipting d%p@u(@tylms epmi‘)y()dy@d yéme ether) blends;

i nisC t es
SBEREY RoiOEss BleCcopbORLITBASRNE enkl AR BRivolefp plonds:
pobriperarayd ek béntisrhd ERDIvhidgaing (feiytlane Exémqﬂaly poly(aeydée
S; di.fied .,
e 5980 S BLEL b IUERL, TR s
pebfhaeyl)tﬂet hethem)pblysiefic bﬂmidgfursedﬂh ane kpioaf(nigleneﬁi faﬂhélf)i’ﬁlefmlc
N nopl ast onpo her d
ERGAREL LIFRERR BhGTR SR pABrG ey oo
pbhéarﬁez@&dmhnmmm phﬂgl(gyii\imle te&ireil )8 :yrdn&bﬂﬂﬁhﬁ’tf of c&bﬂlﬁrﬁérlb[bnﬁé
t | Sti eri
i s S Gl e Rl R and by GryiERe ibetmasrnget
poi@.meﬁgn@blebcﬁt t &iflamk netargnte i odpRRE cdlﬂh }fbsmf)ﬂl @snlﬁarem defmed
t therno iC co Itio as ting
o B PO P e KO RRGHOT B PHRRINS Ifoihe PEoFea e 05 UGt HIor s
Libeeatonypb aktih ;94@&13@51‘165@ fohBlamehalility af PRgic MRS U1.04”
t he asti reS|n conpr.i ses
P L TRt hemTaRa V3 ko e 5 oy empogiment the
fibine rl’ﬁﬂaﬂ!aﬁsﬂibﬁnd’;&&h@ chmyosaelall hdsonall VatiﬁQrEErHeﬁ& QIn another
e&goaggller%ftiie flamenretaxdant thermoplastic composition has a VO rating.

In one embodiment the thermoplastic resin comprises poly(arylene ether) and an
impact modifier. The thermoplastic resin may additionally comprise a polyolefin. In
this embodiment the phosphoric acid salt may also be melem polyphosphate or melam

polyphosphate.

In one embodiment, the flame retardant thermoplastic composition has a Durometer

hardness (Shore A), as determined by ASTM D 2240 measured on a specimen having
11



thi s enbodi nent the phosphoric acid salt may al so be

nmel em pol yphosphate or nel am pol yphosphate. I n one
enbodi ment, the flanme retardant thernoplastic
sanposiotsion has a Duronmeter hardness ( Shor epédy/us@66/010462
determ ned by ASTM D 2240 measured on a speci nen

having 11 WD 2006/ 104811 PCT/ US2006/ 010462 a 3
mllinmeter thickness, greater than or equal to 60. The
Shoridinktdrdhidness geater Ben ogegad 6y 60.h@he Shore duididiess & be

. t ] to 70.. T i ti.
Bl oS T . 05t 0, SRR b
Sheesh) hednes, @ depacinetby ASYMIY 224Bmeashied R ta8pecimen having a

hi.ckness.. .of 20 60, Wihin this rapge the Shore
3{1%1 %WS‘& a%‘%‘ﬁe%e"f rté’a‘t%e r%h@rfﬁsrw@sa&? E‘?‘B'c %’31136 fiess can be
geaattean drhgml 06 28 quigleattothb or Auabtoviist Miko wWhthis Hidnge the
%Ee ghare Drg)?eridn@gws can ge esieat han or e%g{) to 55
16 R Surdpeia Rty ey (P of 5098610 X5,pr Lesviber pbtstirlients 1 ane
retardant thernoplastic conposition has a flexural
Inoduleusnbametet dlamenethrdiyt ASTRORZAR cmhpogitibargs vi Flbxual

A58 e el DA D PR e bR et ot ¢

milimdyers [(men), sthiass hin e uqlal to 1 BR7mbRpahls [((8893). t A flefural

B b RS o HpeSUE MBLEE EGhoksicraie e FRbMPa. A

flaexigtapdantraguhedastic ndsiposton With tM@kb®leydeddribed Shore A and

\ppl j cations requi.ring.a flexible material, .
iRl EaRUPT Pnds e Bafisty of ABPRPYoR® TEqQE & Heeble materie,
pgmemﬁﬂy mile cbatmglaaln ;Billrn, B @k, @Idcthgfﬂ riﬂlsﬁramr, iinﬁylﬁk_&ﬂoﬂtb!aﬁfér,
br er ate, wall paper, pipe and other_ applications
RGN | WK PP YR ERE: IRmE] opftd APRISAEf s the
camblinkli@Xdlatetritardife REHEsE 86l f1dxbiRRrSBhaddment an

el ectrical wire conprises a covering di sposed over a

conductar. Th overing conprises the fire retardant
1 RS AR £ DrptE PO ORTD e 2 6 Wt Fompsed gy Shgctor
Tad dbtdripg abhyries niy fikee@flafResiophsid dsifign,| GUEElectrical
di slgoseﬁﬁiqj[getﬁeen the electrical I¥, cgan uctive wre and
Wiemtha A8 C PP Y Fh Promy Bk eAvE SEb At WEHE the
efeb@igrlly @haictanivirt BT o0 Heatd %6 esmesitdonon is applied
to the conductor by a suitable nmethod such as

extrusjion. c ing to far n electrical wre. -0
iEEG b nEaTh Pt dup Pl Rl agpREst oo K ampli o te
condnsohéped, sutabdaiethod bimhess exthissdr tdath®to foh PRl cRctrRBIGwire.

Fgllb E)Ig'a:n?p e,bae cga?i%(gj 'exgll;(fer réﬁllntpge stivptﬁ rarrg) ré\n?a,sérr!)s%he%&ngr%%éeg Ip?art]e,

distributor, nipple, and die can be used. The melted thermoplastic composition forms
a covering disposed over a circumference of the conductor. Extrusion coating may
employ a single taper die, a double taper die, other appropriate die or combination of

dies to position the conductor centrally and avoid die lip build up.
In one embodiment the covering has a thickness of 0.1 mm to 1.0 mm.

In some embodiments it may be useful to dry the flame retardant thermoplastic

composition before extrusion coating the wire. Exemplary drying conditions are 60-
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a covering di sposed over a circunference of the
conductor. Extrusion coating may enploy a single

taper die, a double taper die, other appropriate die

w0 mosbknat i on of dies to position the condect/0$2006/010462
centrally and avoid die lip build up. In one

enbodi nent the covering has a thickness of 0.1 mmto
1.0 mMm I n sone enbodinents it nay be useful to dry

90f€ bt 128 lroetsar bhaote trhisrdimpltadtying coﬁdltfpmhﬁai'mFBSBEffOif 8-8

L t th
8t R Bt RR e et S s DR oV aS g s
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I Tl ona

n LLi.ons. are 70- h
'Pf)éﬁ@ P'e%ngreagﬂ%n}eﬂ%@ﬁsﬁrnﬁ% ot th ﬂEo‘?PﬁB@E% Pdhe HisF Al 75
Iﬁa.lcf(ﬁrf,%feﬁﬂto I RForficberd PP b¥loNébnkdntb® dr Hl@as&%ﬂﬂﬂl%@/& AELo

g%%lcall t hr ugh filter having a nmesh size
ti) Nl rotffant {BTHIoB BeH ERRDE HIER dFiGht BYtSion oRGnE. When a

RRE RISt ist ed flt' i tficadt§ Qrebdi® in Hh GMBAR UK ThdnOor ‘ual to 5
m.cronmeters. A col or concentrate or nasterbatch nay be

Wirdglis Perosnt chaeeck pathe telphrignt of e fispieatetardant thermoplastic

CORIFBISAN '!Qéhp@febﬁfedtbg oRX bf 48l ﬁh"ﬂl@ﬁ@ttﬁé"&lor\é? B FAmeGOhQAbnt
concentrate is used'it is t |Ca present in an

BEFHOpstceomppsiden priordq thg acidamg ofwe%g senceRiFae Ay inprst e
A1 &G abRbkd M8 19 tmdastNEmby ﬁé%v'aﬁtagé'ogﬂbt embzoy a bleacthing

thernDPIastlc conposi tion. ‘As appreciate
aggit| andiop colos sgabilizatione agestsor Blschipg agénsmand eelar dtahilization

A0S FORAART th G LRIRASHS écf?rﬂné?&hl@{avtaﬁ Hid1e addition of
col or concentrate nmay I npact ?lnal col or achi eved
and in some cases it may be advantageous to enpl

The peacrising temagrestire dein® pXtaisiop coding iy gansually biss Bga et équal to
3%@%@ ke %g&nﬁcsall? NdssGRMPEr MQE) 38 I %or@%g%ktlﬁca% Qess

known i n are commercia Iy ava
ﬂpmcm. egsi ngZSDé@p@hapmmmdgl teinpgrannd is\gsdacn theaak Eq@l 10200°C.

| ess t.han or ual to 320C, or,.nore .
AR, e 5% 8 ol o v 16imsi Biat B8 i gtening
tepecitire oftht poly(efae dittean or equal to 280C. The
processing tenperature is greater than or equal to

S noer at
R L Bttt s RoREEE B IS0 ShilsBt By
lttshehapah ya@a;{l)ﬁb @99°Cetd‘ﬂ,em))re dpﬂmﬂd%ly,e]ﬁmﬂihﬁbﬂtegﬁdﬁeo 280°C, or,
oces, 9 erature durlgg extrusion coating is
gvé 1F§ 3. jcgs B e sl togdAdt e proeresing empgisiuge s greater
ﬂﬁﬁ%'eﬁﬁ‘ﬁ l2ﬁ€]°d eﬁﬁdﬁﬂﬁ’fﬁl Qhe H)E@sl in Qerégeg%ure_?xﬁ grea{ép tfan or

specifically, lTess than Yor qua

cpiabtoaBsioiigning tapepesature of ths poly@etiae ether).

After extrusion coating the coated wire may be cooled using a water bath, water spray,
air jets or a combination comprising one or more of the foregoing cooling methods.
Exemplary water bath temperatures are 5 to 80°C, or, in some embodiments 5 to
60°C. After cooling the coated wire is wound onto a spool or like device, typically at
a speed of 50 meters per minute (m/min) to 500 m/min, or, more specifically 50
m/min to 300 m/min.
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than or equal to 200C. Additionally the processing
tenperature is greater than or equal to the softening
tenperature of the poly(arylene ether). After

svd rousioenicoat i ng the coated wire may be coobetustsidngoss:
a water bath, water spray, air jets or a conbination
conprising one or nore of the foregoing cooling

nmet hods. Exenplary water bath tenperatures are 5 to
Bowe arbodiment dreecoatriositiburenspplied toa cﬁﬁxmctoAﬂméng o00bi nYre

4 t o) 09 e _device
DORCROR, Skt oboced B 08 B P PR Buefle K8 A SiEne
digpos@over thie gpndwicior.nBorengpee,i dhiopablay adiﬁswr]l pz‘omatmg tyaQfay
] 04811 PCT/ 1| S 006/ 10462 . 1n on
sk R R SR g gy TR B el Bigcor
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C d.the coverin acovr
SRORHCLE B0 B BB & ePOmhdie iR dBormah: spppesian
thathiasboa cpegtofohmed. | ayer may be di sposed bet ween the
conduct or and covering. |In another exarrpl e the

h {1 yat
SERAUBERE TSR o SR U«
Hllkreiiﬁymfeﬂmads mapyl bey dondledinisas baaitdie rarop |c&1&bllx1@t1(ﬁ1f of the
TRk BT DBy, SR B
spéhu asaﬂoumcyombls*tgr eﬂ“txéiiabie kondos adses | buﬁarg ﬂbﬂJIIirﬁitédt 0%, &fpper
S ndl e r ai or
2 AR S R 8 B b T G o e e o the

fhcgoing matalsl The threiucon@ueilar bataytel axd, 8/@! tiosiSilsiapes
such as round or oblong. Suitable conductors include,

A sl i b ity e SBPREL is sl it T Rl T e o
coferinged, ﬂlswcsgab iomey arebxa:lustor 'Ime In:cmel wathotintzay tad a@vebiﬁ% 4,
A Ccross-section o

SARLEE ool SpSopladh SmPRtFE REHerR g o remplary
elépgmnlemies sahsosbmwa in Tizues 2ngd 34Fxg(iil“eSZJQﬁﬁ(§ aQo@dring, 4, disposed
In.one e over i

BBl Rion. Z ieqmRutig n Y St B pb aF darappdiional lyer

6Pdrs§m¢tdvmeth¢| (EMBI‘HCgt 4e>aemieamndu@b@czt I iC Bhe WhB&BmMAItEihe
n_Fi gur es %ﬁ ure 2 shows_ a coverlng

oSIHR o, Sttt et Bl cinulastc SSmPts g TeomAgias, 2 can also

cﬁlhpmsalal dnytaqf codtlucedrd Fignel3 aovant évBahe, AddishdseMaier i aMBry
% qver the coverj n% 4. and the conductor,

c%ﬂdufztﬁl, N VERAE lay?rhg In ohe embodiment, the intervening layer, 6,

comprises a foamcd composition. Conductor, 2, can also comprise a plurality of

strands. In addition, the covering described herein may be used to form a jacket

surrounding two or more electrical wires wherein the electrical wires comprise a

covering disposed over a conductor, Figure 4 shows a jacket, 8, disposed over a

plurality of covered conductors (electrical wires), 10.

In one embodiment the coating of the coated wire has tensile strength greater than or
equal to 10 MegaPascals (Mpa) and ultimate elongation greater than or equal to 100%

as determined by UL1581. The coated wire can also have flame resistance of VW-1.
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covering, 4, conprises a foanmed thernoplastic
conposi tion. Conductor, 2, can also conprise a
unitary conductor. Figure 3 shows a covering, 4,
sNsposadsiover a unitary conductor, 2, and apCcT/uS2006/010462
intervening layer, 6. In one enbodi nent, the
intervening |ayer, 6, conprises a foanmed conposition.
Conductor, 2, can also conprise a plurality of
She eoatbd witeris agkdil ooy voltegecppbeating shels ay dilredcunentedlectrical
u " ' t ,.surrounding two or nore
gﬁé%?%Pﬁ%ﬁgﬁﬁggQ&{ é%g%%'?ﬁQI%FECtrical W res conprise
a covering disposed over a conductor. Figure 4 shows
h jaiesk embodBments dpoSearde estendar thgimephbtid yorafositiouengdbave a

' ' 10, [ t..
GRIRSELREE 8l bl 60 bl Sl mblipndls IR+ TRRE, JifHasion
grederttban orregual & 1008408l maére sp:Qifivkiiia Paaeathan (Magajl tantind%, or,

' . atlLon greater .th r.equal to 100% as
b LIRS oRR0 ek 18R Ll B TS retita 3 el Fon
frt b deesinpbdby ASTM D38 on Thde V24 5dARA 4 thickness of 3.2
gg%g%oocs/ 010462 The coated wire is useful for |ow

ol tage applications such as direct current electrica
cords, USB cabl e, audio/visual cable and the like. In
kowmeeerbondiments thet fiand ketardant shearmdpliattict brpmposipbastdychave a

: L hav nsi,l € strengt h,aqreat.er .t han
SO LIRE ARG ek KT GeS b AT P LR il
geasertthan oregnalde 48%Guat, niawe §BOFicalby, greawr chas peedqfal eadd%,, or,

r| to 110% , — eVen _nor.e .
SR kP On0p E Thar R0 B Ry RO S w megon
a¢ bethgleterramed by ASTM DOBS omAgpdbiecitehe havimes tHigkn&S 3.2
&ﬁ%ﬁﬁ%@ Type | speci nens having a thickness of 3.2
milTirmeters. In sone enbodi nents the flane retardant
t her nopl astic conposition nay have a tensile strength
46 ssrddieratith arfpay(acdpnglethie” Fo@puiney a phsalay of swndiueal hensiflise
€109 rion greater than or equal to 40% or, nore
specifically, greater than or equal to 45% or, even
nore specifically, greater than or equal to 50%
Tensil e strength andqél ongati on are both determ ned
by ASTM D638 on Type |)»speci nens having a thickness of
3.2 millineters. As @ herein, a "poly(aryl ene
ether)" conprises a plyar@dlity of structural units of
the fornmula (1): Q? Q! @

wherein for each structural unit, each Q' and Q%is independently hydrogen, primary or
secondary lower alkyl (e.g., an alkyl containing 1 to 7 carbon atoms), phenyl,
haloalkyl, aminoalkyl, alkenylalkyl, alkynylalkyl, hydrocarbonoxy, and aryl. In some
embodiments, each Q' is independently alkyl or phenyl, for example, C;4 alkyl, and
each Q7 is independently hydrogen or methyl. The poly(arylene ether) may comprise
molecules having aminoalkyl-containing end group(s), typically located in an ortho
position to the hydroxy group.  Also frequently present are tetramethyl
diphenylquinone (TMDQ) end groups, typically obtained from reaction mixtures in

which tetramethyl diphenylquinone by-product is present.
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@ Q 00 @A (I) wherein n for each structural
unit, each Q@ and @ is independently hydrogen,
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santoai/ming 1 to 7 carbon atons), phenyl, habosukbsoiosez
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been esterified. Suitable salicylates include, for example, aryl salicylates such as
phenyl salicylate, acetylsalicylic acid, salicylic carbonate, and polysalicylates,
including both linear polysalicylates and cyclic compounds such as disalicylide and
trisalicylide. ~ The preferred capping agents are salicylic carbonate and the
polysalicylates, especially linear polysalicylates. When capped, the poly(arylene
ether) can be capped to any desirable extent up to 80 percent, more specifically up to
90 percent, and even more specifically up to 100 percent of the hydroxy groups are
capped. Suitable capped poly(arylene ether) and their preparation are described in
United States Pat. Nos. 4,760,118 to White et al. and 6,306,978 to Braat et al.
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polystyrene standards, a styrene divinyl benzene gel at 40°C and samples having a
concentration of 1 milligram per milliliter of chloroform. The poly(arylene ether) or
combination of poly(arylene ether)s has an initial intrinsic viscosity greater than or
equal to 0.35 dl/g, as measured in chloroform at 25°C. Initial intrinsic viscosity is
defined as the intrinsic viscosity of the poly(arylene ether) prior to melt mixing with
the other components of the composition. As understood by one of ordinary skill in

the art the viscosity of the poly(arylene ether) may be up to 30% higher after melt
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In one embodiment the poly(arylene ether) can be present in the flame retardant
thermoplastic composition in an amount of 5 to 65 weight percent, based on the total
weight of the flame retardant thermoplastic composition. Within this range the
poly(arylene ether) can be present in an amount greater than or equal to 10, or, more

specifically, greater than or equal to 15 weight percent, or, even more specifically,
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the poly(aryl ene ether) may have a hydroxy end group
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poly(o-methylstyrene)-polybutadiene, polystyrene-polybutadiene-polystyrene (SBS),
polystyrene-poly(ethylene-propylene)-polystyrene, polystyrene-poly(ethylene-
butylene)-polystyrene, polystyrene-(ethylene-butylene/styrene copolymer)-
polystyrenc, polystyrene-polyisoprene-polystyrene, and poly(alpha-methylstyrene)-
polybutadiene-poly(alpha-methylstyrene), as well as the selectively hydrogenated
versions thereof, and the like. Mixtures of the aforementioned block copolymers are
also useful. Such A-B and A-B-A block copolymers are available commercially from

a number of sources, including Phillips Petroleum under the trademark SOLPRENE,
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For the purposes hereof, “rich in” is defined as greater than the average amount,

preferably at least 5% greater than the average amount.

Low blockiness can be shown by either the presence of only a single glass transition

temperature (Tg) for the copolymer block, when analyzed using differential scanning
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in a blocky fashion.
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distribution copolymer block is taught in United States Patent Application No.
2003/0176582.

One feature of the impact modifier comprising an alkenyl aromatic block and a

controlled distribution copolymer block is that it can have two or more Tg's, the lower

being the single Tg of the controlled distribution copolymer block. The controlled

distribution copolymer block Tg is typically greater than or equal to ~60 °C, or, more

specifically, greater than or equal to ~40°C. The controlled distribution copolymer
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Ndi 4898,0u1 oty reefing yepolybleOwkh caktben Giofitie & th@t in U.S. Patent
No. 4,970,265. Still further, the impact modifier can be metallated as taught in U.S.
Patent Nos. 5,206,300 and 5,276,101, wherein the polymer is contacted with an alkali
metal alkyl, such as a lithium atkyl. And still further, the impact modifier can be
functionalized by grafting sulfonic groups to the polymer as taught in U.S. Patent No.
5,516,831,
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di stribution copolynmer block Tg is typically greater
than or equal to -60 C, or, nore specifically,

greater than or equal to -40C. The controll ed
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4Y6®05Padeg4 /R 4,970,265, Still further, the inpact
nodifier ¢an"be netallated as taught in u.S.

Copolymers of polyolefins may also be used such as copolymers of ethylene and alpha
olefins having three to twelve carbons or functionalized alpha olefins having three to
twelve catbons. Exemplary alpha olefins include propylene and 4-methylpentene-1,
1-butene, 2-butene, l-pentene, 2-pentene, I-hexene, 2-hexene and 3-hexene etc.
Exemplary functionalized alpha olefins include olefins such as ethylene functionalized
with vinyl acetate, ethylene functionalized with acrylate and ethylene functionalized
with substituted acrylate groups. Copolymers of ethylene and Cs-Cyo monoolefins and

non-conjugated dienes, herein referred to as EPDM copolymers, are also suitable,
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Patent Nos. 5,206,300 and 5, 276, 101, wherein the

polynmer is contacted with an alkali netal alkyl, such
as a lithiumal kyl. And still further, the inpact
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compos;’uon

The flame retardant thermoplastic composition may optionally comprise a
poly(alkenyl aromatic) resin. The term “poly(alkenyl aromatic) resin” as used herein
includes polymers prepared by methods known in the art including bulk, suspension,
and emulsion polymerization, which contain at least 25% by weight of structural units

derived from an alkenyl aromatic monomer of the formula
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Copol yners of polyolefins may al so be used such as

copol yners of ethylene and al pha ol efins having three
to twel ve carbons or functionalized al pha ol efins
Maviongiotdmee to twel ve carbons. Exenpl ary abeiras2006/010462
ol efins include propyl ene and 4-net hyl pentene-1,

1- butene, 2-butene, 1-pentene, 2-pentene, 1-hexene,

2- hexene and 3-hexene etc. Exenplary functionalized
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functionalized wth vinyl acet at e, et hyl ene
functionalized with acryl g

ted acryl ate groups.
Copol ynmers of ethyl eng and o:-ﬁgg nonool ef i ns and
non- conj ugat ed di enes, [ Eerred to as EPDM
copol yners, are al so su . 24 WD 2006/ 104811
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used, can be present in the flanme retardant
Rubbermpditied pedystuemsast elsoknavn anhighriupict aelygyrerss g HIPS.
Weh8 BhbRERER He ruBBSSRb@Hed fA8y AR aWRLE e cddifises 88 to

flame retardant thernoplasti'c conposition. Wthin this
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thermoplastic composition. Within this range the poly(alkenyl aromatic) resin can be
present in an amount greater than or equal to 2, or, more specifically, greater than or
equal Lo 4, or, even more specifically, greater than or equal to 6 weight percent based
on the total weight of the flame retardant thermoplastic composition. Also within this
range the poly(alkenyl aromatic) resin can be present in an amount less than or equal

to 23, or, more specifically, less than or equal to 20, or, even more specifically, less
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VRO RRYATEsuelh Qb afdﬁeraﬁbmpleo Medtiakis ARTOEIE(35di-tert-batyll 2-
hydroxyhydrocinnamate)] methane, 2.4-di-tert-butylphenyl phosphite, butylated
reaction products of para-cresol and dicyclopentadiene, alkylated hydroquinones,
hydroxylated thiodiphenyl cthers, alkylidene-bisphenols, benzyl compounds, esters of
beta-(3,5-di-tert-butyl-4-hydroxyphenyl)-propionic  acid with monohydric or
polyhydric alcohols, esters of beta-(5-tert-butyl-4-hydroxy-3-methylphenyl)-propionic
acid with monohydric or polyhydric alcohols, esters of thicalkyl or thioaryl
compounds, such as, for example, distearylthiopropionate, dilaurylthiopropionate,
ditridecylthiodipropionate, amides of beta-(3,5-di-tert-butyl-4-hydroxyphenyl)-
propionic acid; fillers and reinforcing agents, such as silicates, TiO,, fibers, glass

fibers (including continuous and chopped fibers), carbon black, graphite, calcium
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thermoplastic to form a masterbatch. The masterbatch can then be melt mixed with
the components of the flame retardant composition. The masterbatch can be added

mitially or after some mixing of the components of flame retardant composition,

In another embodiment the phosphoric acid salt, metal hydroxide and organic
phosphaie are premixed, without thermoplastic, to form a flame retardant additive
mixture. The flame retardant additive mixture can be added at any point along the
formation of the flame retardant thermoplastic composition such as at the beginning of

the melt mixing of the thermoplastic or during the melt mixing of the thermoplastic.
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silicone-series resins the flame retardant composition retains hydrolysis resistance,
Hydrolysis resistance can be determined by injection molding the composition into a
test piece for ISO tensile test and carrying out the PCT test (measurement conditions:
121° C.x100% RH, 2 atmospheres, and 24 hours). The tensile strengths before and
after PCT test are measured, and the retention (%) of the tensile strength is an index of

hydrolysis resistance. The composition typically retains 75% to 100% of tensile
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| cogragdeial lRP (g from BP

Chemical under the tradename Indopol,
grade H50.

le

RDP

Resorcinol bis-diphenylphosphate
commercially available from Great
Lakes Chemical Co. Ltd. under the trade

name of Reofos RDP.

MPP

Melamine polyphosphate commercially
available from Ciba Specialty Chemical
Co. Ltd under the tradename Melapur
200.

MP

Melamine pyrophosphate commercially
available from Budenheil under the
tradename Budit 311MPP.

Mg(OH),

Magnesium  hydroxide commercially

available from Kyowa Chemical
Industry Co. Ltd. under the trade name

of Kisuma 5A.

BTPP

Butylated triphenyl phosphate

commercially available from Akzo
Nobel Inc, the

Chemical under
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SEBS |1V Pol ystyrene-pol y(et hyl ene-butyl ene) -

pol ystyrene having a pol ystyrene content of 30 weight
percent that is comercially available from Kraton
Ral woetossikt d under the tradenane Kraton GL6p2yuSkRmidMez
Bl end of pol ystyrene-pol y(ethyl ene-

but yl ene) - pol ystyrene, a copol yner of
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lesor ci nol bi s-di phenyl phospiabel Chemicals Inc under the
tradename of Fyroflex BDP.

LDPE Low density polyethylene commercially
available from Nippon Unicar Co. Ltd
under the tradename NUCS8042.

EVA Ethylene-vinyl  acetate  copolymer
commercially available from Dupont
Mitsui Polymers Co Ltd under the
tradename Elvaloy A710.

EEA Ethylene-ethyl  acrylate  copolymer
commercially available from Nippon
Unicar Co. Ltd under the tradename
NUC8451.

EXAMPLES 1-9

A thermoplastic composition containing 38.5 weight percent PPE, 26,9 weight percent
SEBS 1, 25.6 weight percent LLDPE and 9.0 weight percent polybutene, based on the
total weight of thermoplastics was melt mixed with RDP, MPP, and Mg(OH); in the
amounts shown in Table 2. The amounts of RDP, MPP and Mg(OH), amounts are
shown in parts per hundred parts of thermoplastic composition (PPE + SEBS I +

LLDPE -+ polybutene). The composition was molded into 3.2 millimeter bars for
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1% Jet Byihdnsopdapicat @l thyt thalmilaablof tie amphd iparllel to the

RSB 58 of bh of the sample is less than 3 inches per minute, and the flames

should be extinguished before 4 inches of sample are burned,

V0: In a sample placed so that its long axis is parallel to the flame, the average period
of flaming and/or smoldering after removing the igniting flame should not exceed five
seconds and none of the vertically placed samples should produce drips of burning

particles which ignite absorbent cotton.

V1: In a sample placed so that its long axis is parallel to the flame, the average period
of flaming and/or smoldering after removing the igniting flame should not exceed
twenty-five seconds and none of the vertically placed samples should produce drips of

burning particles which ignite absorbent cotton.

V2: Ina sample placed so that its long axis is parallel to the flame, the average period
of flaming and/or smoldering after removing the igniting flame should not exceed
twenty-five seconds and the vertically placed samples produce drips of burning

particles which ignite cotton.

Results are shown in Table 2. Burn time is the sum of the amounts of time the bar
burned each time it was lit. “Burn” indicates that the bar did not self-extinguish.
“NA” in the UL94 rating column means that the sample did not fall within the
parameters of any of the UL94 ratings.
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Examples 1-9 demonstrate that all three components of the flame retardant additive
composition are required for flame retardance. Examples 1, 4, 8, and 9 all lack
magnesium hydroxide and none of these samples self-extinguished. Example 6
lacked melamine polyphosphate and did not self extinguish. Example 7 lacked
resorcinol diphosphate and it too did not self extinguish. The fact that all three
components of the fire retardant additive composition are required indicates an

unexpected synergistic relationship between the three components.
EXAMPLES 10-15

A thermoplastic composition containing 42.6 weight percent PPE, 32.0 weight percent

SEBS 1, 21.4 weight percent LLDPE and 4.0 weight percent polybutene, based on the

total weight of thermoplastics, was melt mixed with BTPP, RDP, MPP, and Mg(OH),

in the amounts shown in Table 3. BTPP, RDP, MPP, and Mg(OH), amounts are in
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Examples 10-15 demonstrate that combinations of organic phosphate are useful in the
flame retardant additive composition and that excellent flame retardance (V1 and V0)

can be achieved with the fire retardant additive composition.
EXAMPLES 16-19

26 weight percent PPE, 25 weight percent SEBS I, 15.0 weight percent polyethylene
copolymer (as shown in Table 4) and 2 weight percent polybutene, based on the total
weight of the composition, were melt mixed with BTPP, RDP, MPP, and Mg(OH); in
the amounts shown in Table 4. BTPP, RDP, MPP, and Mg(OH), amounts ate shown
in weight percent, based on the total weight of the composition. The compositions
were molded into 2.0 millimeter bars for flammability testing and tested as described
in Examples 1-9. In Example 19 one out of 10 burns caused dripping at 20 seconds,

which resulted in a V2 rating.
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f thermppl astic |conposition|(PPE + SEBS ||+ LLDPE +

daBybut en®@EA The Jjgomposiz.oon|was noF@Ed 1 nf913. 2[ vo
nillinmeter bars flor flannability testing and tepted

descri-beg—r—Earphtes abl--3.Exappl TRP
08 VPP GO 2 Bith: RTINS T A 70y 10| 23 1pV3
1.4 7. 7]15.2 VO (11 0 19.3 11.4 7.7 17.4 V| 2D 24.4
12.8 7.7 2.9 VO 13 0 25.7 7.7 7.7 1.9 VO 14 6.4 19.3
114114242\/ 151031547710388VO

I t t nb nat o

ERHAIR B0 1 et B HERNR LB OR IR R SRR sprpmhet

palpdetin and comppeisg b wmt;aabpoﬁyeatyleax cqidl)&mirs édnamm a V2 rating

Q b hi d with the fi
o BN AR St PO kg P ol T s 16 10

Q)
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EXAMPLE 20

26 weight percent PPE, 25 weight percent SEBS I, 15.0 weight percent EEA and 2
weight percent polybutene were melt mixed with 8.0 weight percent BTPP, 12.0
weight percent RDP, 5.0 weight percent melamine cyanurate, and 7 weight percent
Mg(OH),, where all weight percents are based on the total weight of the composition,
The composition was molded into 2.0 millimeter bars for flammability testing and
tested as described in Examples 1-9. The composition did not self extinguish
indicating that phosphoric acid salt cannot be replaced by a nitrogen containing
compound free of phosphorous, further confirming the surprising synergistic

relationship between the three components of the fire retardant additive composition.
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26 wei ght percent PPE, 25 weight percent SEBS I, 15.0
wei ght percent pol yethyl ene copolyner (as shown in
Tabl e 4) and 2 wei ght percent pol ybutene, based on the
wat mbo/1owv@E ght of the conposition, were nelt paxeshovddiie:
BTPP, RDP, MPP, and Mg(OH)2 in the anpbunts shown in
Table 4. BTPP, RDP, MPP, and Mg(OH)2 anbunts are shown

i n wei ght percent, based on the total weight of the
B@%ﬁ%ﬁkﬁg The conpositions were nolded into 2.0
mllimeter bars for flammbility testing and tested as

COR:P64iidIe decokdinE AP k@faulatiSns dHIWRNAMRbIE 519 %d@ bhd Rfted
10 burns caused dripping at_ 20 seconds, whi

fqr denlp etforgih and/zlangationgaceaidingso2d8EML D461 Resucal modulus
a&gwgf&oq\@mm aJ@Qh&e 4a RGN SRl F’S’ A'ﬁ%':fw'\/BE’mo
2 Burn UL94 copolyner tine rating
Fq%uéﬁt@n cAmpoUgts3 aug fpOweight |nepPR gagd 190 ohe5 t@al7 v\@igbt @f vhq
.0 . .
&1@%0%%1158 T&%xga%ﬁ@gtlg x%élﬁ: aré/(e}r?o ir]]rg A.r:p\!t&élﬁt ﬁ\&ﬁ% ani‘:’ t&sﬂe
clepgnion valiesiee i getcaiitn Flegual sddis vabmneredmidifat of
pol yol efin and conprising a variety of polyethylene

TEOBShpHIRbSs 8 ASIERT RrP2. Y niliRlekdd DarsFhr ﬁﬁ%@&uie@%ﬁgéw@

flame retardant additive conposition.
tejied grdespibed Enfxapmies 1% Rgspliare pormdnialdess |, 15.0
wei ght percent EEA and 2 weight percent polybutene
TyEe nelt mxed with 8.0 weight percent BTPP, 12.0
wei ght percent RDP, 5.0 wei ght percent nelam ne

::::::: o Sq E wei—aht per cent !\jh{ | where- all
BRG] Eo eSS [ AR B TERE [0 RMUL] SRO or b Fg <OP
conmposi tidn. [The conposiiti dn wag no| ded into 2.|0
m|ligeter bars for| flampabiflityitesfing and tgsteg
as desgcrihed in Exanpl esj1-9. The copposi i on dijd ngt
self exfpnawiish -1 ndi Cat k|t Nat [RIROSPNOTEC @€l  sal|l9.7
cannot bejreplaced by a nitrjogen jcontai ni hg corpound
frge )%gnrqgg. FOHSE -4 rt1$§ ecﬂf+@ﬁ Ag t1e‘f&r;r$§iqg
S)%ner WPt . - . - 2. 4 X . N
23 250 | 255 3.8 - 10.6 - 291 53 7.7 7.7 1113
24 252} 262 1.9 - 14.6 - 297 49 5.8 8.7 197
25 2521262 ] 19 29 146 . - 4.9 5.8 8.7 | 9.7
26 252 | 28.2 - - 17.5( - - 5.3 5.3 8§7 197
27 .81 215 - 150 - - 281 56 5.6 - | 187
28 26.1 | 234 - 17.1 - - 271 8.1 4.5 4.5 | 135
29 320 ) 35.0 - - 5.0 - - 5.0 6.0 - {170
30 35.0 | 20.0 - - 1701 - - 5.0 6.0 - 1170
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rel ati onship between the three conponents of the fire
retardant additive conposition. 37 WO 2006/104811

PCT/ US2006/ 010462 EXAMPLES 21- 33 Conpositions
aocoodiong1 t o the fornul ati ons shown i n Tabl ep&r/ven®@io10462
made and tested for tensile strength and el ongation
according to ASTM D 638, flexural nodulus according

t.o ASTM D790 _and shore A hardness according to ASTM
D2240.| 350gr #dl atiP8n| amountd fare iln-whki gAt |pedent - | 170
based |on tihe toptal meightl ofl the | cofrpositli ons.

Tensi [esstrenmpt h-val ues are |i id pegapaseal § (&ra)| aod 11.0
tensile eIonghtion val ugs dre in pefcent. Flexura

1 ot ""S ar-e——1+Hh—MPs FThe~edt S HHons f
n%ﬁdedi?gt&ﬂg.D dil|imet 4 Yars flot Igﬁ abglg'FityF/'8 1
testing a testedl as_déscriibed {in Exanplies 1-

Results are shown in Table 6. Table 5 Exanple PPE SEBS
SEBS Il LLDPE EEA LDPE PB MPP My(OH)2 BTPP RDP 21
Tg@eg 29.1 - - 13.6 - 2.9 4.9 6.8 7.8 9.7 22 25.9 23.5

.O - 14.3 - 2.75.47.07.110.7 23 25.0 25.5 3.8 -
2.9 85 3 7. 7.7.7.11.5._24 25 2 26 2 1 9 - 14 _6._-

Eﬁ?‘éﬁiﬁ 9 Eengjleg 7 gTensilos [oBlevuagl Dujometey ¢ U WV_Rating
5. 8 8|Ste@t/iMEBE BhnghtidB.| 2viodulus1{7. Hardness 5/3 5.3 8.7 9.7
27 30/8 21.5 - |15. Q.- - |2.8. 5.6 5.6 - .18/7 28 26.1
23.4 } 17.1 - - 2.8%%.1 4;@m%_5 f@R%BAég 32.0 35.0 -
50 -1-506.0- 17.0 130 35.0020.0 - -117.0 - - 5.0
62b -1 17.87 38 |WD Y606/ 104811 BCT/ BR0064 01046¥1 31
35.0 £2.0 10.0}- 5.0 - 3.0 6.0 | 17.0 32 26.0 27.0 -
55 IR0 B0 5[0 6B 90 1350 B3 2R T 285 2 - vi
14.1j}.. - 2.9]4.96.8 7.8 9.7

23 113 192 246 88 Vi

24 11.0 187 150 85 Vo

25 11.2 175 214 39 VO

26 10.7 164 196 87 Vi

27 139 114 328 92 Vi

28 9.5 155 161 88 Vi

20 143 175 310 | Vi1

30 17.6 103 530 95 VO

31 i8.1 105 666 a7 VO

32 134 163 322 o1 Vo

33 9.0 170 102 83 Vi
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Tabl e 6. Exanple Tensile Tensile Flexural Duronmeter UL
94V Rating Strength (MPa) El ongati on Mdul us Hardness
(%9 (MPa) (Shore A) 21 8.7 173 81 82 VI 22 12,4 179
22088108811 23 11.3 192 246 88 VI 24 11.0 18¢ciib& 0810462
VO 25 11.2 175 214 89 VO 26 10.7 164 196 87 VI 27
13.9 114 328 92 VI 28 9.5 155 161 88 VI 29 14.3 175
310 91 VI 30 17.6 103 530 95 VO 31 18.1 105 666 97
V@ dpinli3ble 61(&28(1()8@@':@ 1hav€he {83 r@arfarit MRri§Ras83 cdfiposBDn \BE

/ 0462 The data in Table 6.

R s he ST p PP oS e Mo et and
tt:mﬂ@pmelhgtb ras oedll asoftdrad ret@dsiude, p\]ttviﬂsduﬂ @ecghlﬂtﬂf ﬂ%tdig@xihtdﬂf fiz(ijme
/sical .properties, of t ness exibility an
RERE PPERE i BTen 5, st e ccut @B igietion D ool
mhectige of hal ogenated flame retardants. None of
Exanpl es 21-33 exhi bited plate out or migration by

' [ ectian onal 22,. 23 a
HaBny BIBER B 20 B GR el B Tiigi 3 Eobery
\(Akmtmmevmgllavlbrrm ) ﬂleﬂngﬁ;hrdtlﬁ i mnevstosftfﬂtghlﬁe@ﬁre]h@ Pascal

u as . seconds S). ta_ .
FRHRTELY) BUSTR Blfalirza h it i O Bk By 23 s
sb8wh én Tatlo8NDam fofdkepRB.33 Radhawhas TEI@apl e 33 is shown
in Table 9. Table 7

Table 7
Shear rate (s™)
10 100 1,000 4,000 10,000
Temperature
210°C 2584 1002 293 134 81
230°C 2031 650 196 90 53
250°C 826 474 143 70 40
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Shear rate (s" ) N 10 100 1, 000 4, 000 10, 000
Tenperature 210C 2584 1002 293 134 81 230C 2031 6550
199 90 53 250C 826 474 143 70 40 40 WD 2006/104811
ROTHERDA6/ 010462 Table 8 Shear rate (s" ) tOr/dos010462
1,000 4,000 10,000 Tenperature 210C 2022 9559 283 128
733 230C 2189 632 196 88 50 250C 1608 453 139 68 40
Table 9 Shear rate (s' ) 10 100 1,000 4,000 10, 000
grature 210C 1988 7550 237 1113 711 230C 1384 534
155 83 50 250C 1001 373 126 63 38 The data in Tables

- OSERrRRsETA € That |t he conpysitionsthave-excetient
phQcessability, partijcularly flor extrusion progcesses.

EXAMPLES 34- 37 Conpositions ac¢cording|to the
formiNati ons shodfl ir Tabi%e 10 weP® made 48R0 t estidP00

for tensjle strengthiand el ongati on agcording to ASTM
g2yt exur pl nmoduljus 41 2006/ 104811

PCT/ t JS2006A010462
210°C 2022 959 283 128 73
230°C 2189 632 196 88 50
250°C 1608 453 139 68 40
Table 9
Shear rate (s™)
10 100 1,000 4,000 10,000

Termperature

210°C 1988 750 237 113 71
230°C 1384 534 175 83 50
250°C 1001 373 126 63 38

The data in Tables 7-9 demonstrate that the compositions have excellent

processability, particularly for extrusion processes.
EXAMPLES 34-37

Compositions according to the formulations shown in Table 10 were made and tested

for tensile strength and elongation according to ASTM D 638, flexural modulus
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according to ASTM D790 and shore A hardness accordi ng
to ASTM D2240. Fornul ation anounts are in wei ght
percent based on the total weight of the conposition.
Vwanmid/m4|tir engt h val ues are i n negapascal s ( MPavsmamdioie2
tensile elongation values are in percent. Flexura
nmodul us values are in MPa. The conpositions were

nolded into 3.2 miIlineter bars for flammability

aqegstinendp WMt RSk dndisheresr hdydupsy mcg(@n@lt@sA&Tl‘é 2240.

e Y N

ca@paRit®n Tensdle irgnglibvadies 3% i@ Biefapagal (WiPapand tensge ﬂIO&aEOIF

ey bpin My haduguy e a7

Tensil e Tensile Flexural Duroneter UL 94V Rating
Thr canpptshiopnPaie @pléﬁﬁbmtq A b teaterdardaion Hagmalitily t(:smna nd

227 306 92
SR fesdtloot o i 60 Afubge bweg b 1207 500 02
WO 2006/ 104811 PCT/U82006/010462 Exanpl es 34 through
Taye fénonstrate flane retardant thernoplastic materials
having an excellent conbination of properties,
Eakpie || YorBl [GEBY I RS [LODPE FAs 1|1 MpET [aiget), ppp] ndi cati ng
mat erijal s h3§i1g a rlesi stance to bfreakagé unfder stress
such as streSs|exertied by pdlling. The {lang
retardant therpoplagtic npterlials jal so denonstrate a
conbi nati on of {softness (ks denonstrated|by [he Shore

A val yes),| good flame rekistlance,|[ tensile sfrength,
ard Tlexrago.epdul UY. 190 | 60| 5.0 6.0 [15.0
35 258 | 28.3 12.9 - 53 4.8 5.7 17.2
36 23.0 3311 129 - 531 4.8 5.7 17.2
37 25.8 1 311 ) 101 - 53] 4.8 5.7 17.2
Table 11.
Example Tensile Tensile Flexural Durometer UL 94V Rating
Strength (MPa)| Elongation | Modulus Hardness
(%) (MPa) {Shore A)
34 13.8 292 210- 89 Vi
35 15.8 227 306 92 VO
36 13.5 279 235 89 VO
37 159 224 290 91 V0
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EXAVMPLES 38-42 Exanples 38 through 42 denonstrate the
W re properties made fromfl ane retardant

t her nopl astic conpositions of 38 through 42.
Gonposicisions according to the formnul ati ons shpwsobd10462
Table 12 were nmade and tested for tensile strength and
el ongati on according to ASTM D 638, fl exural nodul us
according to ASTM D790 and shore A hardness accordi ng
EBmpies\Arhongh 3Edemensiete dhmsreaniost thersoplastivegptials having
REEGEMnt ' : kght. of the.co ition.
Tensi | e ?ta l?lgﬁlaﬁ)%h \B}Q?hoggltuggr’ enwlﬁahg’ Fﬁ’é@é’ﬁ% t ‘f‘st%) a%tlor’ﬁﬁtéon
ipdigaing anatqrighduring s residtanss toerenkinge peleicebts. sublt etiesl exerted

Uhis. u (=3 e.conpositians re
P, o Agn! Fadlal ol B FRRR, 5 dicpoucate o
qeadinatien @f dofteest gds alsmdesateil bied tlienSkan®| suedy, SBood flame

[ |e . 13. Copper wire having a
réasﬁéﬁgk’éeérgtﬁ?%tga Eﬁg?déi;h %(; r%gm%u][‘ésquar e nillineters was
extrusion coated wth the conpositions of Exanples

EBAMPLESR&480at i ng had a thickness of 0.6

mllimeters. The coating was tested for tensile
ExafpRYBR taogknudd i : Al | cok gl L_ 158
andgt he entl?gre vviérﬁg&ng\;\%ag@? %g?ﬂ&jblgg?ﬁ%l lggrr&éj3 f?%f‘gl% gﬁ%tgr%arﬁ

therpgplastisgeanepositionss @f | 334 Suggh26D6/ ComBdsitions according to the
f6eallddor) Tapl PPE SE EB
SEBS EEAQ%{L‘%LP%@%}’I@P%P o fel g EHEREFed T, PR Siegh
clpgeation apgording g ASTYI & 6381 Sleiral38odPusOacBording 7o OLSI 790
8d Shote B : 3 oo - 134 2.0 5.4 5.
"o R hgiest derafiodi T Rl Fagmiafatgding o fyghidh
paygent based@n_the mta) vesight of GreComiptsitor) Tsile stieapthevalids are in
Y051 Ll | al _Duroneter UL 94V
n%g{limr? g (Tensia}lgt i{i]‘?s%rlg %aﬁEE)%E%slamﬁf PERTn F%’%‘Wgé?qdﬂhls
Vet Sn HdPan e Ratriosigiost werghbldédVRad 382 afiiateted haddVWok
ﬂﬁl’?ﬁ%iligy%ﬁzstﬁlwﬁ?i tésélaoars edesAc)ribédo/?n Examples 1-9. Results are shown in

Table 13. Copper wire having a cross sectional area of 0.75 square millimeters was

extrusion coated with the compositions of Examples 38-42. The coating had a
thickness of 0.6 millimeters. The coating was tested for tensile strength and ultimate
elongation according to UL 1581 and the entire wire was tested for flame retardance
according to UL 1581,
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38 13.5 245 195 89 VI
84 V2 21.0 245 Pass

Pass

14.7 260 Pass
40 14.2 125 210 89 VO 16.4 134

39 13.4 170 117

41 16.5 110 300 91 VO 20.0 165 Pass
R/72000108@1 18. 9 193 Pass
PCT/ US2006/ 010462 EXAMPLES 43- 60 Conpositions
according to the fornul ati ons shown in Table 14 were

Tn@@e and tested for tensile strength and el ongati on
4¥€dfdi ng to ASTM D 638, flexural modul us

to ASTM D790 and Shore A hardness according to ASTM
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was determ ned by putting two electrica
THhiE€s. i n between two pl ates made of

M gr at

two plates made of ABS to form a stack

i on

pol ystyrene or

Prior to

placipg-the—electrical ~wres.b , ates the
EgirpRl Tesle | ViRt | Berpmbiietrastr § B 9&Y (Gogtineriapsiigln Bimps [dL 1581

f r ee |Seingidl (Fdngatonjotiddelus oHMass | Ratiig (Siradh MPa)|Aldbfbion| VW-1

gr amiwej pll mg o0R,40R, Pf the stack tg form 4

meigrt%g 2 aggﬁ Thgﬁﬁlidﬁ?éd Lack whs then put ?ﬁ?g

an_oven_at | 60C After 148 hours at 6QC the stiack was

r éhoved®fr om%he lovER and ¥ sasséfivl €d. e 260 Pass
39 134 170 117 84 V2 21.0 245 Pass
40 14.2 125 210 89 Vo 164 134 Pass
41 16.5 110 300 91 Vo 20.0 165 Pass
42 15.0 120 227 90 VO 189 193 Pass
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surface of the plates that was in contact with the
wires was visually inspected for marks left by the
wires during the test. 45 WD 2006/ 104811

ROTAWS2006/ 010462 * M h N h V1 NI N N h VecruyshdoiNez
h NVI VI h.~i ~N~Ni VLVl ~of ~ Vif MMN 1t
@M hN.h. NVI V100i VI Nhni I Vvt V0000 h h
N.h. NVbOOM hN.hi NI i VI WOol 00 VN MM

ENAMBLESA3® VvvVvvieMVMV | I hhvVvli VI MM NVhW

hdam M.~~~ NO O00i hi 00 00OV1 7YV, Nh~O M

dﬂlmp%'sifimﬁ aMc&d gg {3 the f&‘rr@leﬁoﬂs &an(ﬁgﬁ‘ablé/ll&\'w\@e méde\hd festd
Ni i ObhO NGM"a

ﬂw gpnsﬂe v@ngﬂwidqioqgampwccordmg & ARG I}/\ﬁ@ Slexugpl smqdulus
aéc%tdmg to ASTM D790 and Shore A hardness according to ASTM D2240. The
compositions also contained 1.7% weight percent of stabilizers and additives.
Formulation amounts are in weight percent based on the total weight of the
composition. Tensile strength values are in megapascals (MPa) and tensile elongation
values are in percent. Flexural modulus values are in MPa. The compositions were
molded into 3.2 millimeter bars for flammability testing and tested as described in
Examples 1-9. Results are shown in Table 14. In addition electrical wires were made
using the compositions of Examples 43-61. The conductor was a 20 x 0.12 millimeter
copper conductor and the covering had a thickness of approximately 0.7 millimeters.
The covering was tested for tensile strength (in MPa) and ultimate elongation (in %)
according to UL 1581 and the entire wire was tested for flame retardance according to
UL 1581. Some examples were also tested for heat deformation according to UL
1581 at 121°C and 250 grams. Heat deformation values are in percentage. Migration
was determined by putting two electrical wires in between two plates made of
polystyrene or two plates made of ABS to form a stack. Prior to placing the electrical
wires between the plates the wires were visually inspected to verify that they were free
of dust or other obvious contamination. A 500 gram weight was placed on top of the
stack to form a weighted stack. The weighted stack was then put into an oven at 60°C.
After 48 hours at 60°C, the stack was removed from the oven and disassembled. The
surface of the plates that was in contact with the wires was visually inspected for

marks left by the wires during the test.
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140963-5

OON- NOM'~-OOVNN 0000en>iyl Aa 00 a a
00 In ,np 0" OOro nwNnNrn x k"n 5n 0o a 47 W
2006/ 104811 PCT/ US2006/ 010462 As can be seen fromthe
My mgeimgriexanpl es conposi ti ons havi ng an ampaniswbe/o10462
organi ¢ phosphate greater than the anmount of
phosphoric acid salt (Exanples 57-60) show good flane
retardance but al so denpbnstrate m gration agai nst

pol ystyrene and migration against ABS. In contrast
exanpl es havi ng an anount of phosphoric acid salt
greater than or equal to organi c phosphate denonstrate
little or no mgration. Wile the invention has been
described with reference tao. various enbodi nents, it-

i | 1|g bgundegr steod iy [chose skill edzin E%e af t_t hat
var i 6us |charges [€an|he [fade| ard eqifval €ht s :5% be
stbstd t ut:rr.ed bor el efrent 5o t her eof wi t aoul é}lepa ting

onrt hg~scape of the [vention. | nSaddition ny
opdi f i cqtions can bg,afde T)0 adapt a,pa ticutar
& tuati g on=nateri gt t@the teachi ngs of3the| =
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1. Aflame retardant thernoplastic conposition
conprising: a poly(arylene ether); an inpact

nodi fier; a polyolefin; a phosphoric acid salt

Bl W Webitr om t he group consi sting of nmel am P@Er/US2006/010462
phosphate, nelam ne pyrophosphate, nelam ne

ort hophosphat e, di anmoni um phosphate, nonoamDni um
phosphat e, phosphoric acid am de, nel am ne
Apalay pleosspih dtos theafarering i pEDiEp empadiians haging Mo pRISF iof

I: ' hNahd - exaRplds 'B9-60
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shiive paidnflaniverctandruee bifalsohdsseneratc migshtipngprinstRpl TR @nd
I.S_greater a t f [ id
e R
sathareémhanie eqind sphrganicplmspluitegironiteiteitde erito migrajian.
anmount of 30 to 60 wei ght percent, the nmetal hydroxide
Wit ERFhioh BaPfbeR URMbedWinf Rtcrdrle irvafBh EHbRARAGRNI: wil
an e organi c phosphate 1s present In an anpunt of 9
be aind&stoak by Hhoseerkdliertin the larththatevbrions changeo Rt Aeduade and
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oftrerieventivh e lroadgiéiving mehp sy hidiceidns carebempdaitof adaph a pagidcular
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stiips - tlérpdfe n Fherbfosp haiseintepdéd Hrh e jphergiohatog be limited to the

tris(isapropyl phen I i ;
oefis Ty SRR PRENS BEPRE RRAE puRaRIBOT R M o Shi
isahtion, ButsRiteled inderkinn milt eluge alli pmbahimess falligngorithiehgntape
| ypho t.e, nmelam ne pyrophosphate and a

OEEWﬂgﬁﬁggg 28f- nel ami ne  pol yphosphat e and nel ani ne
pyrophosphate; and the netal hydroxide is sel ected

Alr ol phihets gredugoreoried it iefegenod hargignesi um hydr oxi de,

al um num hydr oxi de, cobalt hydroxi de and conbi nations
of two or nore of the foregoing.: 49 WO 2006/ 104811

PCT/ US2006/ 010462 4. The conposition of Caiml
wherein the polyolefinis a liquid polyolefin.
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5. The conposition of Claim1l wherein the inpact

nodi fier conprises a conbination of a first block

copol ymer havi ng a pol ystyrene content of 10 wei ght

BT BeF104810 20 wei ght percent based on the topal/usmicghodc2
of the first block copolyner and a second bl ock

copol ynmer having a styrene content of 25 weight

(&;{cent to 50 weight percent based on the total
IM§ of the second bl ock copol ymer. 6. The
conposition of Claiml wherein the inpact nodifier

1ICONPRIfRQ% @taﬁﬂa@tﬁkerm%fﬂﬁﬂic)éﬁﬁ?osqmoﬁph‘igﬂg@f‘ aryl

al kyl ene bl ock and a controlled distribution copol yner

bl ock., 7. .The conposition of Claim1, wherein the

a&@B@%ﬁ“Fﬁ#F ‘of metal hydroxide to phosphoric acid

salt is 0.3 to 0.8. 8. The conposition of Caim1l,

awirepaei modifier; conposi ti on has a Shore A hardness

greater than or equal to 60 when determ ned by ASTM D
ing a specinmen having a 3 mllineter

a? ﬁgeﬁQSs. 9. A flane retardant thernoplastic

conmposition conprising: a poly(arylene ether); an

aj phpdrbiprigradids sali rseleciad ony tieegroup, canststing Of welagiite pesplet,
' ' t | .
oRhaoTRRGNENRLC Al B8 ARLER AT LISAA OYapac
Mepeaphosphapbsphat.aphomphaic hoidhesptvat eelamitieapoiypliasphate,
e S

nped ofgholoptgaing; pol yphosphoric acid am de, and
conmbi nations of two or nore of the foregoing;, 4 to 15

aWel-9lapahceny of a netal hydroxide; and 50 WO
2006/1048171 PCT/ US2006/ 010462 3 to 11 wei ght percent

of an organic %hosphate wherein wej ght percent is with
an gRgprie Phesyhate whesingha amowms phplospiforicifeidsalt Yy weighicln greater

tif2th BEEghal tb MRAGRoulPSH didBlo phBPnYR G elbhe. Phosphori ¢ acid
salt, netal hydroxide and organi c phosphate. 10. The

fla retardant thernmppl astic conposition of Caim?9
2\wher SrFOIHesigPYy § €laim 1 wherein the phosphoric acid salt is present in an

amount of 30 to 60 weight percent, the metal hydroxide is present in an amount of 10
to 45 weight percent and the organic phosphate is present in an amount of 9 to 45
weight percent, all based on the combined weight of the phosphoric acid salt, metal

hydroxide and organic phosphate.

3. ‘The composition of Claim 1 wherein the organic phosphate is selected from
the group consisting of tris(butyl phenyl) phosphate, resorcinol bis-
diphenylphosphate, bis-phenol A  bis-diphenylphosphate, triphenyl phosphate,
tris(isopropyl phenyl) phosphate, and combinations of two or more of the foregoing;
the phosphoric acid salt is selected from the group consisting of melamine
polyphosphate, melamine pyrophosphate and a combination of melamine
polyphosphate and melamine pyrophosphate; and the metal hydroxide is selected from
the group consisting of magnesium hydroxide, aluminum hydroxide, cobalt hydroxide

and combinations of two or more of the foregoing.
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phosphate is selected fromthe group consisting of
tris(butyl phenyl) phosphate, resorcinol

bi s- di phenyl phosphate, bis-phenol A

M s2084/ PH8Imy | phosphat e, tri phenyl phosphat e, PCT/US2006/010462
tris(isopropyl phenyl) phosphate and m xtures of two

or nore of the foregoing organic phosphates; the
phosphoric acid salt is selected fromthe group

4cons T ¢amgpositiomef Glainn & vhetcjhospidela is Bf"lefm
pyrophosphate or a conbination of nelam ne

5p°| y@ﬁﬁ ﬁﬁﬁ‘lgBﬁmﬁp df NBLAM 1N HBKO RO SRR %odﬂﬂiﬂ &d’m@nses a

nprises magnesi um hydroxid
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p%{c}:erlit\’{@ 28" J@{t geﬁg ttl%Fcéir (?n{ ﬁlg%tglgwﬂgﬁtadf (Y i@ ¥iodR Sopol-dmer

wherel n the netal hydroxide
a0d I‘:IFBIBﬂ:CS!dSblO(JkECQB@SﬂlWW pRygee capent PAAS IO FPICE 0 of

r [ a
T Pk RS koL RGRbL 8 S%cfg%‘?*;lﬁea?‘fﬂ%é’ﬁﬁé :
polystyrene content of 10 wei percent to 20
6per c@ht corapasiioprof t(Haim bt"‘éll@%l%g Pt madiief PPy 8@%’
1 RN @opolymer
R R o 5P SR R RTIRG Rbtn dopoly
bﬂrmkcent based on the total weight of the second bl ock
copol ymer. 13. The conposition of Gaim?7 wherein the
7. "paghe AOdhdsicRh &Qﬂpﬁﬂ §e\$hs'1‘e1§ kiQCkeigiiaR@d Y¥iMBEtal hydroxide to
conprising an aryl kyl ene bl ock and a controll ed
phpspbeiipes %ﬁilﬁ:@éé??ﬁer bl ock. 14. A flame retardant
t her nopl astic conposition conprising: a poly(arylene
€t herphe caBpdsiRAGE OMEM ff, WhErein tBe bortisliop bhyobledré A; habdhess

WO 2006/ 104811 PCTI 052006/ 010462 wei, ght .
pevadhin of caisbioS e Ao gty 650 D72 Rt epssimen
lg(,ﬁugﬁgmﬁhé&ltmgmgs mel am ne phosphate, nel am ne

pyr 6phosphat e, nel anmi ne orthophosphate, di anmoni um

hosphat e, nmonoanmoni .phosphat e hosphoric acid
g BREE R

m de Hapgpreirdanbhagiap ghion, fop

pol yphosphat e, pol yphosphoric acid am de, and
LR RLE &hs),0f two or nore of the foregoing;

an impact modifier;
a polyolefin;

7 to 20 weight percent of a phosphoric acid salt selected from the group consisting of
melamine phosphate, melamine pyrophosphate, melamine orthophosphate,
diammonium phosphate, monoammonium phosphate, phosphoric acid amide,
melamine polyphosphate, ammonium polyphosphate, polyphosphoric acid amide, and

combinations of two or more of the foregoing;

4 to 15 weight percent of a metal hydroxide; and
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4 to 15 weight percent of a netal hydroxide; and 3 to
11 wei ght percent of an organi c phosphate wherein

wei ght percent is with respect to the conbined wei ght
»fo hetopral y (aryl ene et her), inpact nodifier, PCT/US2006/010462
pol yol efin, phosphoric acid salt, netal hydroxide and
organi ¢ phosphate and the anount of phosphoric acid
salt by weight is greater than or equal to the anount
304 11 wrightmiecceptiapleagapicyiosnbhig terelbweighf nefegpltlF g Fespect

, d

toMitleC e rﬁm%foﬁ\)g%g% of ahf g@tg&a&nﬁt o @S, foGeV $dangr, bcﬁ?&@fﬁﬁ

over e covering conprises’
phdsaheicraeidaaitlanttalthiydionidp babergmiephmspisia i on conpri ses: a
pol y(aryl ene ether); an inpact nodifier; a

180! YL LI refr cﬁﬂ% la@u@&irxﬂméﬁbﬁ ofChLRs 9 %ﬂlefe[rplﬁé bfgﬁmc

group consisting of I'am ne phosphate, nel ani

physplystiis sHected fiewl divi reup ropﬁﬁ@qéméscrfhfa@@utwlp&ﬁ'ﬁ@npwhﬂw

re%oé%i%%p ahie Flgh&@gﬁ@%ﬁ@%{q %g@ roip I}xatb%hdiﬁfk&§ﬁhsgph§t€ agdhenyl

Pmbngﬂhosﬁhwwpybphwh oﬁ]@hﬂmtecar@cmtm @6 twarg more of the

e M
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S SphoRPat 20 R o B g0 gl s

ceﬂnpﬂiesl gagnegnime hgchmsplde,s |tahhg11nura bohohids, occ;b;lgﬂbifcﬁc;mde and
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08’8518??%‘8 g@f?ﬁ?offf%e"é ot f??éﬁéq?eg%i%&%ﬁwgher nopl astic

conmposition conprises: a poly(arylene ether); an
tilnpa@he nodipbsitey of Claim 9 wherein the metal hydroxide comprises

magnesinm hydroxide.

12. The composition of Claim 9 wherein the impact modifier comprises a
combination of a first block copolymer having a polystyrene content of 10 weight
percent to 20 weight percent based on the total weight of the first block copolymer
and a second block copolymer having a styrene content of 25 weight percent to 50

weight percent based on the total weight of the second block copolymes.

13.  The composition of Claim 7 wherein the impact modifier comprises a block
copolymer comprising an aryl alkylene block and a controlled distribution copolymer
block.

14. A flame retardant thermoplastic composition comprising:
a poly(atylene ether);
an impact modifier;

a liquid polyolefin;
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a polyolefin; 7 to 25 weight percent of a phosphoric
acid salt selected fromthe group consisting of
mel am ne phosphate, nel am ne pyrophosphate, nelan ne
wva hoghesiphat e,  di ammoni um phosphat e, MONOARTTOSIR10462
phosphat e, phosphoric acid am de, nelam ne _
pol yphosphat e ammni um pol yphosphat e, pol yphosphoric
cid am conbi nations of two or nore of the
?&f &} Wrsgt Peacetiboffaﬂmh@m: agie ﬁdbﬁecwﬁ feprmibse gloup consisting of
d ,3 th&larkihe LM e PimiAD QLIS
ﬁhﬁ%ﬁ%ﬁat ghos erein wei ght erce aé% tm th ?%spec?p%oﬁ%late
@ﬁ@m@{awm nd@splidieg Hrorsrmpipaivyp | gl(oapl;atee nﬁlosp}toenc) acitl maﬁdﬂe
Iﬂ@quniﬂeeﬂOtiﬂ g}iﬁé &ldofbniu E&gﬁ{&éﬂa?esg&&p%oiﬁjxonb MU amlde and

hydr oxid organic p
combmatxons of two or more of the foregoing;

4 to 15 weight percent of a metal hydroxide; and

3 to 11 weight percent of an organic phosphate wherein weight percent is with respect
to the combined weight of the poly(arylene ether), impact modifier, polyolefin,

phosphoric acid salt, metal hydroxide and organic phosphate and

the amount of phosphoric acid salt by weight is greater than or equal to the amount of

organic phosphate by weight.

15.  Anelectrical wire comprising;

a conductor, and

a covering disposed over the conductor wherein the covering comprises:
a flame retardant thermoplastic composition comprises:

a poly(arylene ether);

an impact modifier;

a polyolefin;

a phosphoric acid salt selected from the group consisting of melamine phosphate,
melamine pyrophosphate, melamine orthophosphate, diammonium phosphate,
monoammonium phosphate, phosphoric acid amide, melamine polyphosphate,
ammonium polyphosphate, polyphosphoric acid amide, and combinations of two or

more of the foregoing;

a metal hydroxide; and
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an organic phosphate wherein the amount of phosphoric acid salt by weight is greater

than or equal to the amount of organic phosphate by weight.

16.  An electrical wire comprising:

a conductor, and

a covering disposed over the conductor wherein the covering comprises:
a flame retardant thermoplastic composition comprises:

a poly(arylene ether);

an impact modifier;

a polyolefin;

7 to 25 weight percent of a phosphoric acid salt selected from the group consisting of
melamine phosphate, melamine pyrophosphate, melamine orthophosphate,
diammonium phosphate, monoammonium phosphate, phosphoric acid amide,
melamine polyphosphate, ammonium polyphosphate, polyphosphoric acid amide, and

combinations of two or more of the foregoing;
4 to 15 weight percent of a metal hydroxide; and

3 to 11 weight percent of an organic phosphate wherein weight percent is with respect
to the combined weight of the poly(arylene ether), impact modifier, polyolefin,

phosphoric acid salt, metal hydroxide and organic phosphate.
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