17 February 2006 1 TITLE OF THE | NVENTI ON Pol yphenyl ene et her conposition 5
BACKGROUND OF THE INVENTION Field of the Invention The present invention
rel ates to a pol yphenyl ene ether conposition which not only has excell ent
flame retardancy and excellent inpact resistance, but also is 10 friendly
to the environment. Morre particularly, the present inved?if6Rryasy éeifcer ned
with a pol yphenyl ene ether conposition conprising: 100 parts by wei ght of
(A) a polyphenyl ene ether resin or a conbiration of a polyphenyl ene ether
resin and a styrene resin; 1 to 40 15 parts by weight of (B) a flanme
retardant which is com prised rgimly ¥ @i | BagnPREy MEMber sel ected from
the group consisting of two spectrti . ed phosphoric
esters; 0.3 to 10 parts by weight of (C) a hydrogenated bl ock copol yner
which is defined as a hy 20 drogenati on product of a bl ock copol yner
conprising a polynerized spyiepgel PekeaBenarPeb@slizednconj ugated diene
bl ock, wherein at | east one polynerized styrene block has a nunber average
nol ecul ar wei ght of 15,000 or nore; and 0.3 to 10 parts by weight of (D) a
poly 25 olefin resin, wherein the weight ratio of the conponent 17 February

2006 5 BACKGRQUND CF THE INVENTION

Field of the Invention

The present invention relates to a pelyphenylene
ether composition which not only has excellent flame
retardancy and excellent impact resistance, but also is

10 friendly to the environment. More particularly, the
present invention is concerned with a polyphenylene
ether composition comprising: 100 parts by weight of
(A) a polyphenylene ether resin or a combination of a
polyphenylene ether resip and a styrene resin; 1 to 40

15 parfs by weight of (B) a flame retardant which is com-
prised mainly of at least one member selected from the
group consisting of two specific types of condensed
phosphoric esters; 0.3 to 10 parts by weight of (C) a
hydrogenated block copolymer which is defined as a hy-

20 drogenation product of a block copolymer comprising a
polymerized styrene block and a polymerized conjugated
diene block, wherein at least one polymerized styrene
block has a number average molecular weight of 15,000
or more; and 0.3 to 10 parts by weight of (D} a poly-

25 olefin resin, wherein the weight ratio of the component



2 (C) to the component (D) is from 70/30 to 15/85. The pol yphenyl ene et her
conposition of the present inven- tion is friendly to the environnent
because the pol y- phenyl ene et her conposition contains neither a halogen 5
conpound nor an antinony conpound as a flame retardant. Also, the

pol yphenyl ene ether conposition retains good heat resistHft@ruarieB8fi ca
characteristics and dielec- tric properties which are inherently possessed
by a polyphenyl ene ether resin. Further, hge pol yphenyl ene 10 et her
conposition of the present invention, int in- jection nolding thereof,
exhibits excellent nold re- |ease characteristics and is substantially free
from generatiofCpfta gas aodpdbnemtadhésiien fafort W& AI0ane rkb/8ar ddifte to t he
nold, so that the nolding cycle time of 15 the pol yphenyl ene et her
conposi ti on canpbkyshenyterd. etRart bemposdtivhe ofoltyshandsaret etifeen -
conposition also exhibits excellent chem cal resistance and excel |l ent

i npact resistantion2DsPfrbendiy Contbet eondllopmead deawsturnd fhe Peddrti ng
flame retardancy to a flammable synthetic resin, a nethod has been

enpl oyed i n whi ghemyhahegebheonponpdsotiancoebitddns ingi tdfera adradbegen
conpound and antinony trioxide is 25 added to a flammbl e synthetic resin
to obtaih a f| apemAFuFEdbronr gn2e06imony compound as a flame retardant.

Also, the polyphenylene ether composition retains good
heat resistance, mechanical characteristics and dielec-
tric properties which are inherently possessed by a
polyphenylene ether resin. Further, the polyphenylene
10 ether composition of the present invention, in the in-
jéction molding thereof, exhibits excellent mold re-
lease characteristics and is substantially free from
generation of a gas and from adhesion of the flame re-
tardant fo the mold, so that the molding cycle time of
15 the polyphenylene ether composition can be shortened.
Furthermore, the polyphenylene ether composition also
exhibits excellent chemical resistance and excellent

impact resistance.

20 Prior Art
Conventionally, as a method for imparting flame
retardancy to a flammable synthetic resin, a method has
been employed in which a halogen compound or a combina-
tion of a halogen compound and antimony trioxide is

25 added to a flammable synthetic resin to obtain a flame



3 retardant resin. However, this nethod is disadvanta- geous fromthe

vi ewpoi nt of environnental hygiene since, when the flanme retardant resin
is burned, a poisonous gas is generated. Therefore, it has been desired to
5 inprove the above-nentioned nethod for inparting flane _retardancy to a
fl anmabl e synthetic resin. Wth respect to each of a pol yphERHABNEIE her
resin and a m xed resin conprising a pol yphenylene ether resin and a
styrene resin (hereinafter, this 10 mixed rgsin is frequently referred to
as a "PPE/styrene resin"), flame retardancy can be inparted to the resin
by incorporating thereinto an organic phosphoric ester instead of a

hal ogen conpounde taddamt i pesynt r ioweker , Bdahp| Bathed ol §afie 2FNE T i ¢
esters include a nono 15 phosphoric ester, such as triphenyl phosphate,

cre- syl di phenygephosphen ethe vieepeipt pRospHarenmgRdad M eRfince.
phosphoric ester which is produced using as a raw material a pol yhydric
phenol (especi avlhen atkie hjtiame rphardpntstiefiasipedyrdetol orPHt ?%E Dl A .
It is gen 20 erally said that the above-nentioned organic phqgsphor.i c

esters do not agwerielgengretedi helheRg s orfrenttl NAG- @Pﬁngeéérﬁghﬁé?ed to

t he case of the hal ogen conpounds. It is also said that a resin
conposi tFon contBPRPYY the cabeenseanbhespAomeEhed: 405 IMRAT Y b R®r esi n

com 25 position containing a nonophosghoric ester in that the
retardancy to a flammable synthetic resin.

With respect to each of a polyphenylene ether
resin and a mixed resin comprising a polyphenylene
ether resin and a styrene resin (hereinafter, this

10 mixed resin is frequently referred to as a "PPE/styrene
resin”), flame retardancy can be imparted to the resin
by incorporating thereinto an organic phosphoric ester
instead of a halogen compound and antimony trioxide.
Examples.of organic phosphoric esters include a mono-

15 phosphoric ester, such as triphenyl phosphate, cre-
syldiphenyl phosphate or tricresyl phosphate, and a
condensed phosphoric ester which is produced using as a
raw material a polyhydric phenol (especially a dihydric
phenol, such as resorcinol or bisphenol A). It is gen-

20 erally said that the above-mentioned organic phosphoric
esters do not adversely affect the environmental hy-
giene as compared to the case of the halogen compounds.
Tt is also said that a resin composition containing a
condensed phosphoric ester is better than a resin com-

25 position containing a monophosphoric ester in that the



17 February 2006 4 resin conposition containing a condensed phosphoric
ester, in the injection nolding thereof, has excellent heat resistance and
is relatively free fromgeneration of a gas and from adhesion of the flane
retardant con 5 tained therein to the nold, so that there is a grow ng
demand for a resin conposition containing a condensed pAéSEA Uﬁﬂtzggier
However, the above-nentioned resin conposition containing a condensed
,phosphoric ester has disadvan- 10 tages. For exanple, although the resin
conposition containing a condensed phosphoric ester has inproved
properties related to stiffness, such as tensile strength, flexural
strength and flexsiml composisioasconoapaied tocbhdeasell e spdeimic
conposition containing a 15 nonophosphoric ester, the resin conposition
contai ning a cestensetinphibsphojecteshemoddésgndherecdi,n hasgertel gt
resi stance which is inherently possessed by the polyphenylene resin, so
that the resin keaposésionanse hnlleliy relstfiveldychaelei FgonFgeartearat @i h
respect to 20 the inprovenent of flame retardancy, a condensed phos- phoric
ester is |ess effestgae shanfaomoadphesdphopitc thesfdameTmetarsiant i¢ons
necessary to use a condensed phosphoric ester in a |arge anmobunt as
conparedsto thetatms@ themeimnbphbbphwpild,esvethafodrgaie hfhaén q¥RWing

demand for a resin composition containing a condensed

phosphoric ester.

However, the above-mentioned resin composition

containing a condensed phosphoric ester has disadvan-

10 tages. For example, although the resin composition
containing a condensed phosphoric ester has improved
properties related to stiffness, such as tensile
strength, flexural strength and flexural modulus, as
compared to those of the resin composition containing a

15 monophosphoric ester, the resin composition containing
a condensed phosphoric ester does not retain a good
impact resistance which is inherently possessed by the
polyphenylene resin, so that the resin composition is

. likely to suffer cracking. Further, with respect to

20 the improvement of flame retardancy, a condensed phos-
phoric ester is less effective than a monophosphoric
ester. Therefore, it is necessary to use a condensed
phosphoric ester in a large amount as compared to the

case of a monophosphoric ester. However, when the

25 resin composition contains a large amount of a con-



25 resin conposition contains a |arge anmount of a con 17 February 2006 5
densed phosphoric ester, the inpact resistance of the resin conposition
beconmes further |owered. Therefore, it is necessary to prevent the inpact
resi stance of the resin conposition fromlowering. For this p%%ggﬁg for 5
exanple, a |large amobunt of an el astoner is incorporated i rtedry %in
conposition. As an el astoner used for inproving the inpact resistance of a
PPE/ styrene resin, a hydrogenated bl ock cogolyner havi ng excel | ent heat
stability is generally used. However, for satisfacto 10 rily inproving the
| npact resistance of the PPE/styrene resin, it is necessary to use the
hydrogenat ed bl gekse80pabYpBbLLIR @dt¥ge @iduiipadiowyeistahee usé bdhea

| arge anount of the hydrogenated bl ock copol ynmer is di sadvant ageous not
only in that theekkamohgbandanrsy vkzoifed MRSt yseneed esiThdsefoner ed,
but also in that the use of the hydrogenated bl ock copol yner which is
expensi ve i s unggoRgMheakssAsya te0Pprestdmnaharetmpact are$ Ls tarcei ofr dhieng
the inpact resistance of a PPE/ styrene resin conposition 20 (i.e.,

conposi tion conpekshnNgoRpgbsaftlivynd Ay Aherediane. etflvar tres purmb e stoEne
resin, but also another com ponent, such as a condensed phosphoric ester),
there can be nerbinpgned aetlaed® Wsicigta dfydirogelrd Boindk oLk incorporated

into the resin composition. As an elastomer used for
improving the impact resistance of a PPE/styrene resin,
a hydrogenated block copolymer having excellent heat
stability is generally used. However, for satisfacto-
10 rily improving the impact resistance of the PPE/styrene
resin, it is necessary to use the hydrogenated block
copolymer in a large amount. However, the use of a
large amount of the hydrogenated block copolymer is
disadvan£ageous not only in that the flame retardancy
15 of the PPE/styrene resin is lowered, but also in that
the use of the hydrogenated block copolymer which is
expengive is uneconomical.
As a conventional method for further improving the
- impact resistance of a PPE/styrene resin compoesition
20 (i.e., composition comprising not only a polyphenylene
ether resin and a styrene resin, but also another com-
ponent, such as a condensed phosphoric ester), there
can be mentioned methods using a hydrogenated block
copolymer in combination with a polyolefin resin, which

25 are disclosed, for example, in U.S. Patent Nos.




copolynmer in conbination with a polyolefin resin, which 25 are discl osed,
for exanple, in U S. Patent Nos. 17 February 2006 6 4, 145,377, 4,166, 055
and 4, 383, 082, Unexam ned Japanese Patent Application Laid-Open

Speci fication No. Sho 56-51356, Unexam ned Japanese Patent Application
Lai d- Open Specification No. Sho 62-179561, Unexami ned JaPaR@yeany 208§t ent
Application Laid-Open Specification No. gHei 2-169665 (corresponding to EP
0 362 660), Unexam ned Japanese Patent Application Laid-Open Specification

No. Hei 4-73 rres di to U,S., Ratent Dy 2 am ned
Japanese Pat g%?’%ﬁ)gl'i %altgi%%rﬁ Oggi 515180é1r1 3§5’éf:o|% i’c%eg%nﬁggﬁe@paﬁ%w?
(corresponding to U. S, Patent_ Np. 5,296, 540)_and . Unexam ped_Ja e
batent  AppF AT ORSELH B BpaH LSHierpERair ot RNECs Hefh A0 sBe: SoBaduer, ¢ he
conventional techniques disclosed in_the above-nentioned patent docunents
are not coREerABdNGCt Hagafkegre PrétardamP iesitd ComiotGRF containing a
condensed phosphoric ester as a flane retardant, that is, use of these
convent i ondbetédhniagaes Ne .nSho miZeddéd6lwi tinexegpesd BT Iesi n
conpositions having flane retardancy. Therefore, the objects of the

i nventi ons ratenhheAappbovetient LanedopaheSheddcimantionaie .ditkfie et 2f6loém t hat
of the present invention, and the anmounts of a hydrogenated bl ock

copol ymer apdracRebyeliel Ror esl 0 usedcisn )t henakawe neentiiapred sepeerhnt

docunents are |arge as conpared to those used in the
Bpplication Laid-Open Specification No. Hel 4-7357
(corresponding to U.S. Patent No. 5,296,540}, Unexamined
Japanese Patent Application Laid-Open Specification No. Hei
4-279697 {corresponding to U.S. Patent No. 5,296,540) and
Unexamined Japanese Patent Application Laid-Open
Specification No. Hei 6-192561. However, the conventional
techniques disclosed in the above-mentioned patent documents
are not concerned with a flame retardant resin composition
containing a condensed phosphoric ester as a flame retardant,
that is, use of these conventional techniques is not intended
with respect to the resin compositions having flame retardancy.
Therefore, the objects of the inventions of the
above-mentioned patent documents are different from that of
the present invention, and the amounts of a hydrogenated block
copolymer and a polyolefin resin used in the above-menticned
patent documents are large as compared to those used in the

present invention.

Generally, the more the amounts of a hydrogenated block




present invention. Generally, the nore the anpbunts of a hydrogenated bl ock
17 February 2006 7 copol yner and a polyolefin resin, the nore inproved the
i npact resistance of the resin conposition, but the nore |lowered the flane
retardancy of the resin conposi- tion. For inproving the inpact resistance
of a flame 5 retardant resin conposition containing a conte Hary@®R88phori ¢
ester as a flane retardant (wherein the resin conposition has poor inpact
resi stance), Unexam ined Japanese Patent %pplication Lai d- Open Speci fi ca-
tion No. He! 09-151315 attenpts to incorporate a 10 grafted copolynmer into
the resin conposition, wherein the grafted copolyner is obtained by
grafting a hybreopolyidmerandt e poppbyefjanvesioxandeasoxr hasoyiigdethe| n
this case, the inpact resistance of the resin conposi- tion can be inproved
wi t hout | oweri nimpéet feskstanae ¢§ thacyesint Fompesiitisaypdstt it
However, the grafted copolyner used for inproving the inpact resistance of
t he resin conposeré chowerespehsi féamadrehandancyhefydbe gessifc FARP Rt ed
copol ymer is econonically disadvanta- .geous. 20 A PPE/styrene resin
conposi tion contidmi ngar phepcopheg | thestepagbviagintgncacPd fafdéns
susceptible to absorption of water and hydrolysis. By the h drolgsis
5 retardant resin composition containing a condense

phosphoric ester as a flame retardant (wherein the

resin composition has poor impact resistance), Unexam-

ined Japanese Patent Application Laid-Open Specifica-

tion No. Hei 09-151315 attempts to incorporate a

10 grafted copolymer into the resin composition, wherein
the grafted copolymer is obtained by grafting a hybrid
rubber onto a polyorganosiloxane as a base polymer. In
this case, the impact resistance of the resin composi-
tion can-be improved without lowering the flame retar-

15 dancy of the resin composition. However, the grafted
copolymer used for improving the impact resistance of
the resin composition is expensive and, hence, the use
of such a grafted copolymer is economically disadvanta-

. geous,

20 A PPE/styrene resin composition containing a phos-
phoric ester having high acid value is susceptible to
absorption of water and hydrolysis. By the hydrolysis
of the PPE/styrene resin composition, the dielectric

properties (i.e., dielectric constant and dielectric

25 loss tangent) of the PPE/styrene resin composition are



of the PPE/ styrene resin conposition, the dielectric properties (i.e.,
dielectric constant and dielectric 25 |loss tangent) of the PPE/ styrene
resin conmposition are 17 February 2006 8 | owered. The nolding of a

PPE/ styrene resin conposition (especially a flanme retardant PPE/ styrene
resin conpo- sition containing a flanme retardant) is freéﬁEﬁbﬂ@ﬂtﬁ%ﬁ 5
ducted by injection nolding. In this case, there is a problemin that a
shaped article obtained by the injec- tion nolding exhibits poor

rel easability fromthe nold. It has been 8esired to inprove the

rel easability of the shaped article fromthe nold in the injection
nol di ng. 10 SUVRY-e@ THE INVENTION In this situation, the present

i nventors have nmade extensive and intensive studies with a view toward de-
vel opi ng a techni quenhkomoI@ivig @ ke ratme-ymid anesti d Scanpds etrson
acconpanying the prior art. As a result, it has unexpectedly been found
that the above-{eefpleicarady R G088 rearahiaso| VEE) byyiacer peshhi agmao-

speci fic hy- drogenated bl ock copol yner and a specific polyolefin resin in
a speci fic ratisattiena donE mieira A ltanie et 2 @onprisi figeguent ypheoyl-ene
ether resin and a condensed phosphoric ester. Based on this finding, the
present 5 ducted by injection molding. In this case, there is a

problem in that a shaped article obtained by the injec-
tion molding exhibits poor releasability from the mold.
It has been desired to improve the releasability of the
shaped article from the mold in the injection molding.

10

SUMMARY QF THE INVENTION

In this situation, the present inventors have made
extensive and intensive studies with a view toward de-
veloping.a technique for solving the above-mentioned

15 problems accompanying the prior art. As a result, it
has unexpectedly been found that the above-mentioned
problems can be solved by incorporating a specific hy-
drogenated block copolymer and a specific polyolefin

- resin in a specific ratio to a flame retardant resin

20 comprising a polyphenylene ether resin and a condensed
phosphoric ester. Based on this finding, the present
invention has been completed.

Accordingly, it is an object of the present inven-
tion to provide a flame retardant polyphenylene ether

25 resin composition which not only contains no halogen



I nvention has been conpleted. Accordingly, it is an object of the present

I nven- tion to provide a flanme retardant pol yphenyl ene ether 25 resin
conposition which not only contains no hal ogen 17 February 2006 9 conpound
(and, hence, is friendly to the environnent) and has excell ent progertles
with respect to heat re- sistance, nechanical characteri stfi@Prey20

el ectrical characteristics (such as dielectric properties), but 5 also, in
the injection nolding thereof, exhibits excel- lent nold rel ease
characteristics and is substantially freedromgeneration of a gas and
from adhesion of the flame retardant contained therein to the nold, as

well [ 2S nas exealishla! FRRG! HERLE! aslghfrlgnaﬁgt O 2ol AN

obj ects, features vahta es ~of rese I'nvention w |
apparent from [ n

DETAI LED DES@.%#?&E?%FQ%%%EM%% e Bt iTna orh ey ateay e
nvention thereslfapko, NEORENICRP! ¥ARRAKLEDEELRE AMANRI:ORal

conprising: 100 parts by wei ght a pol yphenyl ene ether resin or a

combi nation of &ppLypberyleoe FLiEh beShie18RrdcSpYbRRE tREIN, Bk 1 to 40

parts by wei ght ane refardant which is conprised mainly of at

| east ong nEnbe£l§§' in the injection molding thereof, exhibits excel-
lent mold release characteristics and is substantially
free from generation of a gas and from adhesion of the
flame retardant contained therein to the mold, as well
as has excellent impact resistance.

10 The foregoing and other objects, features and ad-

vantages of the present invention will be apparent from

the following detailed description and appended claims.

DETAILED DESCRIPTION OF THE INVENTION

15 According to the present invention, there is pro-
vided a polyphenylene ether composition comprising:

100 parts by weight of (&) a polyphenylene ether
resin or a combination of a polyphenylene ether resin
"and a styrene resin,

20 1 to 40 parts by weight of (B) a flame retardant
which is comprised mainly of at least one member se-
lected from the group consisting of a condensed phos-
phoric ester (I) and a condensed phosphoric ester (II),
respectively, represented by the following formulae (I)

25 and (II):



| ected fromthe group consisting of a condensed phos- phoric ester (I) and
a condensed phosphoric ester (11), respectively, represented by the
following formulae (1) 25 and (Il1): 17 February 2006 10 5 (Q2)nr2 0 O n u
OP-OO0P-On nn 10 (Q)m (R')ni (1) and wherein each of QI, Q2 B and
Q4 is a sub- stituent and independently represents an al - TkyebwyesugPd®avi ng
1 to 6 carbon atons; each of Rl and R2 is a substituent and represents a
met hyl group; each of R3 and R4 independently represents a hydrogen atom
or a methyl group; O R3 1 rt (R2)n2 Il 1\v 4G JI 17 February 2006

Q") ;g (R Q") ma
R 3
? O
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O_T—O O- P03
O R4 Q
) (1) anda
(R )nz
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Q") m; (R") (Q*) ma
¢ W
onfno o—fmo .
O o}
(I1)
QY s (@ ms
wherein each of 01, @2, @3 and Q4 is a sub-
stituent and independently represents an al-
10 kvl group having 1 to 6 carbon atoms: each of

R} and R? is a substituent and represents a

methyl group: each of R3 and R4 independently

represents a hydrogen atom or a methyl group:




11 n has an average value of 1 or nore; each of nl and n2 independently
represents an integer of fromO to 2; and each of m, n2, nB and m4

i ndependently represents an integer of from0O 5 to 3, 0.3 to 10 parts by
wei ght of (C) a hydrogenated block copolynmer which is defined as a

hydr ogenati on product of a block copol yner conprising a Ebf@ﬂﬁ?Wf@HG
styrene bl ock and a pol yneri zed conjugated di ene bl ock, 10 wherein at | east
one polynerized styrene block has a nunber average nol ecul ar wei ght of
15,000 or nore, and 0.3 to 10 parts by weight of (D) a polyolefin resin,
wherein the weight ratio of the conmponent (C) to the conponent (D) is from
70/ 30 to 15/85. 15 F%r he%s%nuanerrSt %aniaquleofO%hf resent . i nyent Egn, t he
essential features and @arioug'ﬁwﬁ%nre enhbodi - nte-of tThe present

i nvention are enuner%ﬁegnggH@Niﬁﬁgé%ﬁﬁ%ggiyigééiﬁ%gﬁ graﬁo?ﬁggggkon

conprising: 20 100 part y Wei g enylene e resin or a

conbi nation of a pol h%r}ﬁnerbet%t t}e_r [ ieré1 1B ﬂnftyrﬁfnemgeéﬁa,ma to 40
atla [ [ [

parts by wei ght of ( me retdrdan ch i's conpfrised mainly of at

| east one rember se- sARLEHRANP PR AR H051 50408 6F Ersangensed

5 to 3,

0.3 to 10 parts by weight of (C) a hydrogenated
block copolymer which is defined as a hydrogenation
product of a bleock copolymer comprising a polymerized
styrene block and a polymerized conjugated diene block,

10 wherein at least one polymerized styrene block has a
number average molecular weight of 15,000 or more, and

0.3 to 10 parts by weight of (D) a polyoclefin
resin, w@erein the weight ratio of the component (C) to
the component (D) is from 70/30 to 15/85.

15 For easy understanding of the present invention,
the essential features and variocus preferred embodi-

ments of the present invention are enumerated below.

1. A polyphenylene ether composition comprising:

20 100 parts by weight of (&) a polyphenylene ether
resin or a combination of a polyphenylene ether resin
and a styrene resin,

1 to 40 parts by weight of (B) a flame retardant
which is comprised mainly of at least one member se-

25 lected from the group consisting of a condensed phos-



12 phoric ester (1) and a condensed phosphoric ester (11), respectively,
represented by the followwng formulae (1) and (Il): (Q@Q)m (R' )nl (I)
and 51 OR3 (Q3)nm 10 wherein each of QL, @, B and &4 is a sub-
stituent and independently represents an al- kyl group having 1 to 6 carbon
atons; each of Rl and R2 is a substituent and represent s 7debigarngPO%r oup;
each of R3 and R4 independently 17 February 2006 13 represents a hydrogen
atomor a nmethyl group; n has an average value of 1 or nore; each of nl
and n2 independently represents an integer 1 pf fromO to 2; and each of nl,
n2, n8 and nd 5 independently represents an integer of fromO to 3,

phoric ester (I) and a condensed phosphoric ester (II),

respectively, represented by the following formulae (I)

and (II):
(Q") 1 (R')hq (Q*)ma
R3
Cl) C
|
0-P-0 o-%-o -
O R 4 O
(I) ana
(R,
(Q%) m» (Q%) m3
5
Q"N (R") 1 (Q%) ma

4 7

O-P-0 O~ P=03
| f
O O

(11
(Q%) Q%) ma
wherein each of Ql, 02, 03 and 04 is a sub-
10 stituent and independently represents an al-

kyl group having 1 to 6 carbon atoms; each of
R1 and R? is a substituent and represents a

methyl group:; each of R3 and R4 independently



0.3 to 10 parts by weight of (C) a hydrogenated block copolynmer which is
defined as a hydrogenation product of a block copol yner conprising a

pol ynmeri zed 10 styrene bl ock and a pol yneri zed conjugated di ene bl ock,
wherein at | east one polynerized styrene block has a nunber average

nol ecul ar wei ght of 15,000 or nore, and 0.3.to 10 parts UyFWPQ’thogﬁ (D) a
polyolefin resin, wherein the weight ratio of the conponent (C) to 15 the
conponent (D) is from 70/30 to 15/85. 2. The pol yphenyl ene et her

conposi tion according to item1 above, whggein the flanme retardant (B) is
com prised mainly of the condensed phosphoric ester (I). 20 3. The

pol yphenyl ene et her conposition according to item 1l above, wherein the

fl ane retardant (B)TeBresantsriasaydmeigeny agom K& compdisel $FedPhoric ester
(1), which has an acid value of 0.1 or less. 25 17 February 2006 14 4. The
pol yphenyl ene et her icBAB0oSPt RIRTASCONVEING ©F lafyF RFDT §3@hsCd to 3
above, wherein the anounts of the hydrogenated bl ock copo]l yner (C) and the
pol yolefin resin (D} apé, n?eéﬁ@@ﬁe@@e@,&& TepFeF aRdrt Lyl NPt 5 and 0.5
to 4 parts by weight, and wherein the weight ratio of the copponent (C) to
t he Con‘ponent (D) |§ff fé‘ﬁfﬂ 0 to 2; and each of ml, m2, m3 and m4

5 independently represents an integer of from 0
to 3, |
0.3 to 10 parts by weight of (C) a hydrogenated
block copolymer which is defined as a hydrogenation
product of a block copolymer comprising a polymerized
10 styrene block and a polymerized conjugated diene block,
wherein at least one polymerized styrene block has a
number average molecular weight of 15,000 or more, and
0.3.to 10 parts by weight of (D} a polyclefin

resin, wherein the weight ratio of the component (C) to

15 the component (D) is from 70/30 to 15/85.

2, The polvphenylene ether composition according to
item 1 above, wherein the flame retardant (B) is com-
-prised mainly of the condensed phosphoric ester (I}.
20

3. The polyphenylene ether composition according to
item 1 above, wherein the flame retardant (B) is com-
prised mainly of the condensed phosphoric ester (I},
which has an acid value of 0.1 or less.

25




60/40 to 15/85. 5. The pol yphenyl ene et her conposition according to 10 any
one of itens 1 to 3 above, wherein the anmobunts of the hydrogenated bl ock
copolymer (C) and the polyolefin resin (D) are, respectively, 0.5 to 3
parts by weight and 0.5 to 4 parts by weight, and wherein the wei ght
rati o of the conponent (C) to the conponent (D) is from 115ebslns24Gs 25/ 75,
6. The pol yphenyl ene et her conposition according to any one of itens 1 to
5 above, wherein the hydrogenated block c aolyner (©, interns of a
non- hydrogenat ed 20 form thereof, conprises™a polynerized styrene bl ock and
a polynerized butadi ene bl ock, wherein the weight ratio of the polynerized
styrene bl ock ta themolpomepizad,1dn axitese ddopdsisidnoard0rédngo tro/ 30.
25 7. The pol yphenyl ene et her conposition according to 17 February 2006 15
any one of itemmyl dre GAboveays whetei h aheveol yoerein thei AmEDptiss of
pol yet hyl ene. 8. The pol yphenyl ene ether conposition according to 5 any
one of itens 1 tie Gywhowenatsd e Tochecppd yphetfi AC)r asdntpp) piod yR Jafian
density pol yethyl ene. 9. The pol yphenyl ene ether conposition according to
any one of itermeshin o 6) auve, redpeet ivehe, pdl fotef Bnparysr &3 weddhlh s an
et hyl ene- propyl ene copol yner.
5 and 0.5 to 4 parts by weight, and wherein the weight
ratio of the component (C) to the component (D) is from

60/40 to 15/85.

5. The polyphenylene ether composition according to
10 any one of items 1 to 3 above, wherein the amounts of
the hydrogenated block copolymer (C} and the polyolefin
resin (D) are, respectively, 0.5 to 3 parts by weight
and 0.5 to 4 parts by weight, and wherein the weight
ratio of‘the component (C) to the component (D) is from

15 55/45 to 25/75.

5. The polyphenylene ether composition according to
any one of items 1 to 5 above, wherein the hydrogenated
block copolymer (C), in terms of a non-hydrogenated

20 form thereof, comprises a polymerized styrene block and
a polymerized butadiene block, wherein the weight ratio
of the polymerized styrene block to the poclymerized

butadiene block is from 40/60 to 70/30.

25 7. The polyphenylene ether composition according to



10. The pol yphenyl ene et her conposition according to any one of itens 1 to
9 above, wherein the poly- phenylene ether resin (A is

poly(2, 6-dinethyl-1,4 15 phenyl ene) ether which has an rap/c of fromO0.3 to
0.7 as neasured using a chloroformsolution thereof havin a tenperature
of 30 C, and has an MW M ratio of from 2.2 to 5.0, wher'dhebmary g0Ge

wei ght average nol ecul ar weight of the poly(2,6-dinethyl-1,4-phenyl ene)
ether 20 and M is the nunber average nol ecul ar wei ght of the

pol y(2, 6-di net hyl -1, 4- phenyl ene) ether and Mherein each of the Mv and M

I s determ ned by gel perneation chro- mat ography (GPC) using a calibration

curve obtal ned oy tirgespertoho 5t pOdardonaodiacess RNl FoNLAAM 25

ples. 17 Februaryy rein fesent i nvention i's descrlbed

in detail. The g@igpr@EE%§2§ §$g§p5?§§éﬂe(A) used in the pre- 5 sent

invention is a.ﬂonnpo mer conpris- ing recurring units each
| ndependent |y represented by the following formula (11l) or (I1V): (I V) 10
wherein each of R5, R6, R, R8, RO and R10 i nde- pendently represents a

hydrogen atom gn ahrhe polyphenylene ether composition according to
5 any one of items 1 to 6 above, wherein the polyolefin

resin (D) is a low density polyethylene.

9, The polyphenylene ether composition according to
any one of items 1 to 6 above, wherein the polyolefin

10 resin (D) is an ethylene-propylene copolymer.

10. The polyphenvlene ether composition according to
any one of items 1 to 9 above, wherein the poly-
phenylene ether resin (A) is poly(2,6-dimethyl-1,4-

15 phenylene)} ether which has an mgp/c of from 0.3 to 0.7
as measured using a chloroform solution thereof having
a temperature of 30 °C, and has an Mw/Mn ratio of from
2.2 to 5.0, wherein Mw is the weight average molecular

" weight of the poly(2,6-dimethyl-1,4-phenylene) ether

20 and Mn is the number average molecular weight of the
poly(2,6-dimethyl-1,4-phenylene) ether and wherein each
of the Mw and Mn is determined by gel permeation chro-
matography (GPC) using a calibration curve obtained

with respect to standard monodisperse polystyrene sam-

25 ples.



Kyl group having 1 to 4 carbon atons, an aryl group having 6 to 9 carbon
atons or a halogen 15 atom wth the proviso that RO and R10 are not 17
February 2006 17 simultaneously hydrogen atons. Representative exanpl es of
pol yphenyl ene ether resins which are honopol ynmers include poly(2,6-

di met hyl - 1, 4- phenyl ene) ether, poly(2-nethyl-6-ethyl 5 1,W-kahsagny Q8§

et her, poly(2,6-diethyl-1,4-phenylene) ether,

pol y(2-et hyl -6-n-propyl -1, 4- phenyl ene) et her,

pol y(2, 6-di -n-propyl -1, 4- phenyl ene) ether, pgly(2-

met hyl - 6- n- butyl - 1, 4- phenyl ene) ether, poly(2-ethyl-6-

i sopropyl -1, 4- phenyl ene) ether, poly(2-nethyl-6 10

chl oroet hyl - 1, 4- phenyl ene) et her, poly(2-nethyl-6- hydroxyethyl-1,

4- phenyl ene) ether and pol y(2-nmethyl-6- chloroethyl-1, 4-phenyl ene) _ether.
Of these pol yphenyl eR&T& %ol ZP@ﬁﬁQﬁﬁrﬂﬂigﬁﬁ%Q?Wkﬁyﬁﬁ%%ﬁlﬁ%ﬂanis
preferred. Each of the above- 15 nentioned pol yphenyl ene et hers nmay
partially contafft3id-the nmain chain thereof, at |east one nononer unit
selected fromthe group consisti

ng of a 2- , .
di al kyl ani nonet hyl - 6 TH&t Wllﬁﬁ’élﬁwgﬁéeeteﬁ&erw&ﬁo‘ﬁé’r fHh (usefhdlny the pre-
2- (N-al kyl - N- phenyl am nonet hyl ) - 6- net hyl phenyl ene 20 et her nononer_unit,
therein Bhese noRbror AP ot 5 SEPSR JFIE T x e i SRP SN S RAL
Appl i cation ing recurring units each independently represented by

the following formula (III} or (IV}:

RS
. {(111)
RG
R® RT
O~ (1V)
R10 RB

10
wherein each of R®, R®, R’, R®, R® and R'® inde-
pendently represents a hydrogen atom, an al-
kyl group having 1 to 4 carbon atoms, an aryl
group having 6 to 9 carbon atoms or a halogen

15 atom, with the proviso that R’ and R'® are not



Lai d- Open Specification No. Sho 63-301222 and the like. In the present

I nvention, the pol yphenyl ene ether copolyner neans a copol yner conprised
mai nly of a nono- 25 mer unit having a phenyl ene ether structure. Exanples
17 February 2006 18 of pol yphenyl ene ether copolyners include a copglyner
obt ai ned by copol yneri zing 2, 6-di met hyl phenol and 2, 3, 6- { f FRBIUSMH #¥nol , a
copol yner obtai ned by copoly- nerizing 2, 6-di net hyl phenol and o-cresol, and
a copoly 5 mer obtained by copol ynerizing 2, 6-di nmet hyl phenol ,
2,3,6-trinmethyl phenol and o-cresol. As an esgpecially preferred exanple of a
pol y- phenyl ene ether resin for practical use, there can be nentioned

pol y(2, 6-di met hyl - 1, 4- phenyl ene) ether which 10 has an isp/c of fromO0.3 to
0.7, preferably from%®iBubEneRBslEsheEegrRA2GSMAg a chl or of or m sol ution
thereof having a tenperature of 30 C, and has_a meight ayer age  _nol ecul ar
wei ght / nunber aver age SR &M B3 t 106 oFEaPREED OF MRPREPPERYSPIE! SFGH 2.2 to
5.0, preferably from2.3 15 to 3.5, wherein each of the %pi ht. aver age

mol ecul ar  wei ghteSRF Miie? a%erAgRORDH BREF &r 1REFYHE BP Fﬁg'G"

SRIC A P PRI IRl s L

standar d gonodi spef s, 20, POLYPIESDE, SRUP 05 6 45 ReRyROLY ANGRELGAC AL er 1o
ether, poly{2-ethyl-6-n-propyl-1,4-phenylene) ether,
poly(2,6-di-n-propyl-1,4-phenylene) ether, poly(2-
methyl-6-n-butyl-1,4-phenylene) ether, poly(2-ethyl-6-
isopropyl-1,4-phenylene) ether, poly(2-methyl-6-

10 chloroethyl-1,4-phenylene) ether, poly(2-methyl-6-
hydroxyethyl-1,4-phenylene) ether and poly{2-methyl-6-
chloroethyl-1, 4-phenylene) ether.

Of these polyphenylene ethers, poly(2.,6-dimethyl-
l,4-phenylene) ether is preferred. Each of the above-

15 mentioned polyphenvylene ethers may partially contain,
in the main chain thereof, at least one monomer unit
selected from the group consisting of a 2-
dialkylaminomethyl-6-methylphenylene ether monomer unit

" and a 2-{N-alkyl-N-phenylaminomethyl}-6-methylphenylene

20 ether monomer unit, wherein these monomer uﬁits are
disclosed in Unexamined Japanese Patent Application
Laid-Open Specification No. Sho 63-301222 and the like.

In the present invention, the polyphenylene ether
copolymer means a copolymer comprised mainly of a mono-

25 mer unit having a phenylene ether structure. Examples



pecially preferred fromthe viewoint of nolding fluid- ity. In the

pol yphenyl ene et her conposition of the pre- sent invention, as the
conmponent (A), there can be used 25 an aci d-nodified pol yphenyl ene et her
resin produced by 17 February 2006 19 partially or conpletely nodifying a
pol yphenyl ene ether resin with an unsaturated carboxylit? Be¥Ha¥ 2080 deri va-
tive thereof. Such an acid-nodified pol yphenylene ether resin is

di scl osed, for exanple, in Unexam ned 5 Japanese Patent Application
Lai d- Open Specification No. Hei 2-276823 (drresponding to U S. Patent No.
5,159, 027), Unexam ned Japanese Patent Application Laid-Open Specification

No. Sho 63-1080 Ln p nt; lsicat i d- Open
Speci fica 10 ti%ﬁ3@€£Yé£§%gg%%%7§g?é¢h§8§§?ﬁﬁﬁggi?P§§B€§|%phe1ﬁ%§é¥£€ther
resin can be pr e g f . t hod s i m re of a
pol yphenyl ene é?ﬂgr re%i%§m§§ neﬁ%gaﬁgggfgdgégkgggepﬁgnggi g? a

derivative thergof ¢le:iiplinkDgagR0L] Nal BEpBLERRECELG:ARRCRGE ipduyadi cal

15 initiator and a reaction 1 fected. Alternatively, the acid-nodified

polyphenyl ene efdief, {651 0, £281 5k £Ry DEneRbUNRR0 DY AR NQAH B WKL R

pol yphenyl ene ether resin and an unsaturated carboxylic acid or a deriva-

tive thegeof ang#isseAMesai By aboRb IRREE1S0hYeRt sLAIMBRhylphenol,
2,3,6-trimethyiphenol and o-cresol.

As an especially preferred example of a poly-
phenylene ether resin for practical use, there can be
mentioned poly(2,6-dimethyl-1, 4-phenylene} ether which

10 has an mgp/c of from 0.3 to 0.7, pfeferably from 0.4 to
0.6, as measured using a chloroform solution thereof
having a temperature of 30 °C, and has a weight average
molecular weight/number average molecular weight ratio
(Mw/Mn ratio} of from 2.2 to 5.0, preferably from 2.3

15 to 3.5, wherein each of the weight average molecular
weight and number average molecular weight of the
pely(2,6-dimethyl-1,4-phenylene) ether is determined by
gel permeation chromatography (GPC) using a calibration
curve obtained with respect to standard monodisperse

20 polystyrene samples. Such a polyphenylene ether is es-
pecially preferred from the viewpoint of molding fluid-
ity.

In the polyphenylene ether composition of the pre-

sent invention, as the component (A), there can be used

25 an acid-modified polyphenylene ether resin produced by



20 presence or absence of a radical initiator to obtain a solution, and
a.reaction is effected in the solution. Exanples of unsaturated carboxylic
acids and de rivatives thereof include dicarboxylic acids, such as nmaleic
acid, fumaric acid, itaconic acid, halogenated 25 maleic acid,

ci s-4-cycl ohexene-1, 2-di carboxylic acid 17 February 2006 2@ Fehepary 2006
endo-ci s-bicycl o(2, 2,1)-5-heptene-2, 3-di carboxylic acid; anhydrides,
esters, am des and im des of the above-nentioned dicarboxylic acids;
nmonocar boxylic ac- ids, such as acrylic acid®nd nethacrylic acid; and 5
esters and am des of the above-nentioned nonocarboxylic acids. Further, a

saturated carboxyki€iatig 6§8Ncamp2etBeyUnBH ikl ihie aSpuRArRth LRI hér
acid is thermally deconposed at a tenperature at which the production of

an aci d- nodi fi edrpoi ¥ Pheny! eReugbBeLrhsea0REUBbae 1180 ad d hat 4 heesidar at ed
carboxylic acid can be converted to an unsaturated carboxylic acid or a

derivative therepive ugRErédfl hesyesamtad IV b8 DPie&PPEL bR cBYARDIes Of
such saturated carboxylic acids include malic acid and citric acid, which

can be used indigtdeal tyson i8 dbseosbeaat Eop. ekamphe ,prieseaniesianviandd on,
the styrene resin used in conbination with the polyphenyl ene ether resin
means a styreneshpaneotyretenbt appedchyibannpokiyopenzispgcification No.
Hei 2-276823 (corresponding to U.S. Patent No.
5,159,027), Unexamined Japanese Patent Application
Laid-Open Specification No. Sho 63-108059 and Unexam-
ined Japanese Patent Application Laid-Open Specifica-
10 tion No. Sho 59-59724. The acid-modified polyphenylene
ether resin can be produced, for example, by a method
in which a mixture of a polyphenylene ether resin with
an unsaturated carboxylic acid or a derivative thereof
is melt—kneaded in the presence or absence of a radical
15 initiator and a reaction is effected. Alternatively,
the acid-modified polyphenylene ether resin can also be
produced by a method in which a polyphenylene ether
resin and an unsaturated carboxylic acid or a deriva-
tive thereof are dissolved in an organic solvent in the
20 presence or absence of a radical initiator to obtain a
solution, and a reaction is effected in the sclution.
Examples of unsaturated carboxylic acids and de-
rivatives thereof include dicarboxylic acids, such as

maleic acid, fumaric acid, itaconic acid, halocogenated

25 maleic acid, cis-4-cyclohexene-1i,2-dicarboxylic acid



styrene conpound, or a styrene copol ynmer obtained by 20 copolynerizing, in
the presence or absence of a rubbery polyner, a styrene conpound and a
conmpound which is copolynerizable with the styrene compound. Wien the

pol yphenyl ene ether resin and the styrene resin are used in conbination,
the pol yphenyl ene ether 25 resin/styrene resin weight ratfikebreans288@r abl y
in the 17 February 2006 21 range of from 10/90 to 99/1, nore preferably
from20/80 to 90/10, still nore preferably from 30/70 to 80/20. Specific
exanpl es of styrene conpounds include styrzhe, a-nethylstyrene,

2, 4-di met hyl styrene, 5 nonochl orostyrene, p-nethylstyrene,

tert-butyl st d h . 0 HLR
s Tost pr et or T BR B A R e e e poy R Sab et h
styrene CO”pOU”QélancéﬁﬂfdgﬁhgécrXE%% eSE%E%ESS%gm ahilERihW s nEldacryl ate

and et hyl nethacry 10 unsat urated 'nitril such as acrylonitrile and

nethacrylonltr'£sovenﬂeﬁeaenaahﬁ§Eh9%§xy§&eha%ad@al%daoeayﬁsyyrka Jbese

copoyneri zabl e conpounds are use nbi nati on with styrené conpounds.

The amount of thgg, CQQQMHE%&EQ&%%EH&“'&%‘ meRhelehally 20 £5 hawei ght 15
or less, more preféerabl’y 15 % by wei ght or |ess, baséd on the total anount
of the styrene goppPENgnangnthEs 62MRAKNALBIRAMLIRAICERY SdRiadiy1ic
acids. Further, a saturated carboxylic acid can also
be used if the saturated carboxylic acid is thermally
decomposed at a temperature at which the production of
an acid-modified polyphenylene ether is conducted, so
10 that the saturated carboxylic acid can be converted to
an unsaturated carboxylic acid or a derivative thereof
used in the present invention. Specific examples of
such saturated carboxylic acids include malic acid and
citric acid, which can be used individually or in
15 combination.
In the present invention, the styrene resin used
in combination with the polyphenylene ether resin means
a styrene homopolymer obtained by homopolymerizing a
" styrene compound, or a styrene copolymer obtained by
20 copolymerizing, in the presence or absence of a rubbery
polymer, a styrene compound and a compound which is
copolymerizable with the styrene compound.
When the polyphenylene ether resin and the styrene
resin are used in combination, the polyphenylene ether

25 resin/styrene resin weight ratio is preferably in the



Exanpl es of rubbery polyners which can be used in the production of a
styrene copol yner include conju- 20 gated di ene rubbers, conjugated

di ene-aromati c vinyl conpound copol yners and et hyl ene- propyl ene copol yner
rubbers. Pol ybut adi ene and styrene-but adi ene copoly- ners_are especially
preferred. It is also preferred to use, as a rubbery pol{hepruasy 2086t ai |y
hydr ogenat ed 25 pol ybut adi ene havi ng a degree of unsaturation of from 17
February 2006 22 80 to 20 % or a pol ybut adi ene having a cis 1, 4-bond
content of 90 % or nore. Specific exanpl es;gf styrene resins include a

pol ystyrene and a rubber-nodified polystyrene; a sty- 5 rene-acrylonitrile
copol yner (AS resin) and a rubber reinforced st%rene-acrﬁionitri

copol yner (ABSTEGe)CT THAP stQrthet @ optd YnePr St REFEERA ﬁeﬁFPBngg/ggove.

O these styrene resins, fromthe viewoint of_an ipproye tibility
with the pol ypfehy%nd etdferl} &35 RFS Eﬁ)‘?%/%t@?%’ﬁeggﬁzgagf’uggzg-%r‘mi fied
pol ystyrene are pre-_ ferred. The flane retardant (B) used in_the_present
inven- tion is conpriRESH i XA q{%ﬁﬁYQﬁﬂfréﬁ&Eﬁu% 3 f%giggefron1the
group consistin% of a condensed, phos 15 phoric, ester %%ﬁ and a condensed

phosphoric est &LYHeME. GG TEITENS ept ebeHBILRY LB RETPBRr owi ng f or mul ae
() 5 monochlorostyrene, p-methylstyrene, p-tert-butylstyrene

and ethylstyrene. Of these styrene compounds, styrene

is most preferred. Examples of compounds which are co-
poymerizable with styrene compounds include methacrylic
esters, such as methyl methacrylate and ethyl methacry-

10 late; unsaturated nitriles, such as acrylonitrile and
methacrylonitrile; and acid anhydrides, such as maleic
anhydride. These copoymerizable compounds are used in
combination with styrene compounds. The amount of the
copolymerizable compound is preferably 20 % by weight

15 or less, more preferably 15 % by weight or less, based
on the total amount of the styrene compound and the
compound copolymerizable therewith.

Examples of rubbery polymers which can be used in
" the production of a styrene copolymer include conju-

20 gated diene rubbers, conjugated diene-aromatic vinyl
compound copolymers and ethylene-propylene copolymer
rubbers. Polybutadiene and styrene-butadiene copoly-
mers are especially preferred. It is also preferred to
use, as a rubbery polymer, a partially hydrogenated

25 polybutadiene having a degree of unsaturation of from



and (I11):
(R1)n 510 150 n OP-04X5 1 0 wherein each of Q, @@, B and ¥4 is a
sub- stituent and independently represents an al- kyl group having 1 to 6

carbon atons;
each of R3 and R4 independently represents a hydr dgebeas?eie a

gr oup;
nmet hyl

gr oup;

10

15

(Ql)nmt (R )Nl ba (@ )2 R3 Q)nm (1) and 17 February 2006 23

each of Rl and R2 is a substituent and represents a_ nethyl

22

80 to 20 % or a polybutadiene having a cis 1,4-bond
content of 90 % or more.

Specific examples of styrene resins include a
polystyrene and a rubber-modified polystyrene; a sty-
rene-acrylonitrile copolymer (AS resin} and a rubber-
reinforced styrene-acrylonitrile copolymer (ABS resin);
and styrene copolymers other than mentioned above. Of
these styrene resins, from the viewpoint of an improved
compatibility with the polyphenylene ether resin, a
polystyrene and a rubber-modified polystyrene are pre-
ferred.

The flame retardant (B) used in the present inven-
tion is gomprised mainly of at least one member se-
lected from the group consisting of a condensed phos-
phoric ester (I) and a condensed phosphoric ester (II),
respectively, represented by the following formulae (I)

and (II):

QY (R") 4, (Q*") ma4

Rd
(I) and
Qe



n has an average value of 1 or nore; each of ni and n2 independently
represents an integer of fromO to 2; and each of m, n2, nB and m4

i ndependently represents an integer of fromO to 3. Each of the condensed
phosphoric esters (1) and (11), respectively, represented by the
above-nentioned formulae (1) and (11), is conprised of A7p5ERMENY £8P0t

nol ecul ar chains. In each nol ecular chain, n repre- sents an integer of 1
or nore, preferably from1l1l to 3. |In each of the condensed phosphoric
esters (I) and (11), 17 February 2006 24 nzhas an average value of 1 or
nore. The condensed phosphoric ester (lI) is nore advan- tageous than the
condensed phosphoric ester (Il) in the followng points. In the

nel t - kneadi ng for(g@rpducing 5 the 'pol.yphenyl ene etheruyénpgsition of the
present in- ventioR, 'Generation of a black-colored inmparity is unlikely to
occur when the cond d phosphor ie—a i as conpared to the

case wherein the c NS _RNG stet_Ehl ed. Ceneration of
10 the bl ack-col or uri?y s g/ dered to 0€c to a

deconposition reacti or dehydration reactipn of a condensed phosphoric
ester. Further, the conde phosphoric (I') is advantageously | ow

W th respect

(Q%) me (Q%) 3

wherein each of ¢l, 02, Q3 and 04 is a sub-
stituent and independently represents an al-
5 kyl group having 1 to 6 carbon atoms; each of
Rl and R2 is a substituent and represents a
maethyl group: each of R3 and R? independently
represents a hydrogen atom or a methyl group:
n has an average wvalue of 1 or more; each of
10 nl and n2 independently represents an integer
of from 0 to 2; and each of ml, m2, m3 and m4
independently represents an integer of from O
to 3.
Each of the condensed phosphoric esters (I} and
15 (I1), respectively, represented by the above-mentioned
formulae (I) and (II), is comprised of a plurality of
molecular chains. In each molecular chain, n repre-
sents an integer of 1 or more, preferably from 1 to 3.

In each of the condensed phosphoric esters (I} and (ITI},



to water absorption as conpared to the condensed phos 15 phoric ester (I11),
wherein the water absorption causes a lowering of the dielectric
properties (i.e., dielec- tric constant and dielectric |oss tangent) of the
pol y- phenyl ene ether composition. O the above-nenti oned condensed
phosphoric esters, 20 especially preferred is a specifit? Fehrppnf2086ndensed
phosphoric ester (1) wherein each of the substituents Q. Q@ B and 4 is a
met hyl group; each of ml, n2, nB and m} (which respectively represent the
nunmbers of the substituents QL, @, B an 4Q4) i ndependently repre 25
sents an integer of fromO to 3; each of nFF and n2 17 February 2006 25
(which respectively represent the nunbers of the sub- stituents R and R2
each representimg@as reat pemrarip)ale @ keawh drd&k3 and R4 represents a
methyl group; and n in each condensed phosphoric ester nolecular chain is
5 froml to 3. In tiTheabondensead @ghadppecid iesfer nf bf igoneensadvan-
phosphoric ester (I), it is especially pre- ferred that the anmpunt of
phosphori c est éagsminghen they mandgrged rphwgponic sedtes 601 dp fFbee. |t
is preferred that the condensed phosphoric ester used in 10 the present
i nvention has &eldewinminedndfs.0. Inotheegelt -Kyeadding VOPTAYRERAred in
accordance wth JIS K 2501, in which the acid value is defined as the
wei ght 5 the polyphenylene ether composition of the present in-
vention, generation of a black-colored impurity is
unlikely to occur when the condensed phosphoric ester
(I) is used, as compared to the case wherein the con-
densed phosphoric ester (II} is used. Generation of
10 the black-colored impurity is considered to occur due
to a decomposition reaction or dehydration reaction of
a condensed phosphoric ester. Further, the condensed
phosphoric ester (1) is advantageously low with respect
to water absorption as compared to the condensed phos-
15 phoric ester (II), wherein the water absorption causes
a lowering of the dielectric properties (i.e., dielec-
tric constant and dielectric loss tangent) of the poly-
phenylene ether composition.
Of the above-mentioned condensed phosphoric esters,
20 especially preferred is a specific form of condensed
phosphoric ester {I) wherein each of the substituents
0l, 02, 03 and Q4 is a methyl group; each of ml, m2, m3

and m4 (which respectively represent the numbers of the

substituents Ql, Q2, Q3 and Q%) independently repre-

25 sents an integer of from 0 to 3; each of nl and n2



(indicated by ng) of potassium hydroxi de needed for neutralizing the
aci di c conponents contained in 1 g of 15 a sanple of the condensed
phosphoric ester. A poly- phenylene ether having incorporated therein a
condensed phosphoric ester (especially the condensed phosphoric ester
(1)) having an acid value of 0.1 or less has ex- cellent 1difsahbseary 2806
properties because such a poly 20 phenylene ether is not susceptible to
hydrolysis (i.e., is not susceptible to absorption of water). Wen the
acid val ue of the condensed phosphoric estejgis large, the follow ng

di sadvantages are likely to occur. Dur- ing the mol di ng of the

pol yphenyl ene et her conposition, 25 not only is the nold easily corroded,
but al so a IargeW&¥CFe§?ﬁBﬁ9tQEGGYZBeﬁﬁﬁﬁﬁﬂtoﬁh§a§qm?Q£ﬁuﬂﬁuﬁhPsﬁ#%e t he
pol yphenylene ether is easily dgconposed. Further, the polﬁphenylene

et her conp05|t|%ElF§e%E§CBpﬁW@<§t%ﬁ%%s%?@?@ﬁﬁnbﬂnﬁaﬁeWEtP§ sEEPLPNI &= o

hydr ol ysis), so that the di Iectrlg 5 properties of the pol yphenyl ene et her

conposi tion arel; deagdvanht Bjeand| §*| oapredents ghaephyde@raupverdidm t he
amount of the flame retardant (B) (which is conprised mainly of a

condensed phospPhot?eleSPR§NES fPBﬁFEhPBlEOQ§§FFém@}ﬁﬁﬁ%ﬂﬁ Cheghriet erabl y

from3 to 30 p £ts by melght relative to 100 parts bg ght of the
Conponen (A ( . 'In the above-mentioned spécific form of

condensed phosphoric ester (I), it is especially pre-
ferred that the amount of phosphoric ester chains of
formula (I) in which n is 1 is 50 % or more. It is
preferred that the condensed phosphoric ester used in

10 the present invention has an acid value of 0.1 or less.
The acid value is measured in accordance with JIS K
2501, in which the acid value is defined as the weight
{(indicated by mg) of potassium hydroxide needed for
neutralizing the acidic components contained in 1 g of

15 a sample of the condensed phosphoric ester. A poly-
phenylene ether having incorporated therein a condensed
phosphoric ester (especially the condensed phosphoric
ester (I)) having an acid value of 0.1 or less has ex-

‘cellent dielectric properties because such a poly-

20 phenylene ether is neot susceptible to hydrolysis (i.e.,
is not susceptible to absorption of water). When the
acid value of the condensed phosphoric ester is large,
the following disadvantages are likely to occur. Dur-
ing the molding of the polyphenylene ether composition,

25 not only is the mold easily corroded, but also a large



pol yphenyl ene ether resin or a conbination of the poly- phenyl ene ether
resin and the styrene resin). Wien the anount of the flane retardant (B)
is less than 1 part 15 by weight, the pol yphenyl ene ether conposition has
no flane retardancy. On the other hand, when the ampbunt of the flane
retardant (B) is nore than 40 parts by weight, disadvantg&sbmies 2G06ely to
occur not only in that the flanme retardancy of the pol yphenyl ene ether 20
conposition does not show any appreciable i nprovenent over the case where
the amount of the flanme retardant (B) is 4@gparts by weight or |ess, but
also in that the nechanical strength and heat resistance of the poly-

PE?Q?%ER?{L??g%ﬁé’ﬁﬁfi%*i?a%éﬁ%hé?ﬁ%‘égadégi%%%éﬁ?%“%‘ﬂ AL

Ex : . . -
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product - of a nopsygegeenat.edsbhoako§RRLYTL C OB Ud i ik d YT | zed

styrene bl ock and a polynerrze nj ugate direne erein at | east

22?088' yngrized stysepei d9 BEOtKe N3S1PpRUAREENRY 8RS BB g Of
disadvantageocusly lowered.

In the present invention, the amount of the flame
retardant (B) {which is comprised mainly of a condensed
phosphoric ester) is from 1 to 40 parts by weight,

10 preferably from 3 to 30 parts by weight, relative to
100 parts by weight of the component (A) (i.e., the
polyphenylene ether resin or a combination of the poly-
pPhenylene ether resin and the styrene resin). When the
amount of the flame retardant (B} is less than 1 part

15 by weight, the polyphenylene ether compositicn has no
flame retardancy. On the other hand, when the amount
of the flame retardant (B) is more than 40 parts by
weight, disadvantages are likely to occur not only in

" that the flame retardancy of the polyphenylene ether

20 composition does not show any appreciable improvement
over the case where the amount of the flame retardant
(B) 1is 40 parts by weight or less, but also in that the
mechanical strength and heat resistance of the poly-
phenylene ether composition are impaired.

25 The above-mentioned flame retardants are generally



or nore. By the hydrogenation of the non-hydrogenated block copol yner, the
unsaturation degree of the polym erized conjugated diene block is | owered
generally to 40 %or less, preferably to 20 %or |ess. The hydro 15
genat ed bl ock copol yner (C) can be produced by a con- ventional nethod.
Exanpl es of such conventional neth- ods include nethods WAiFeRT@e2eE&cl osed
i n Unexam ned Japanese Patent Application Laid-Open Specification Nos.

Sho 47-11486, Sho 49-66743, Sho 50- 75651, Sho 54-126255, 20 Sho 56-10542,
Sho 56-62847 and Sho 56-100840, GB Patent JNo. 1130770, U.S. Patent Nos.
3,281,383 and 3,639,517, GB Patent No. 1020720, and U. S Pat ent Nos.
3,333,024 and 4,501, 857, _The hydrogenated bl ock copol i.,Ss _produced by
25 hydrogenatlnaoﬁmﬁ5ﬁ1ﬂ§ayoﬁgﬁ5968 Sloc?x%%ﬁ%?§n@# €8 f?cﬁéﬁﬁﬁhry 2006 28

prising a polynerized yrene bl ock and a pql ynerjzed . conjugat ed_di ene
bl 0ok Y, “wher of BV ERESRERY buaias FoRSFGanspr SEPLaR CR +Ebedh 1 Ort heCBr ock

gonnggg?legsd:Ofenzgg?o% RECEET b ek xRk figher LTE%%&V#‘%%%%%%?@SN%W e
y the formul ae

exanpl e of a %%?EQEYe%aﬁpﬁéé FHéWé08;4lBéu%g%?$3%é§-Eﬂégdléﬁg’ SéfLred

respect fo t he nlcrthéqh H}ggg£a£h§ Qfogﬂﬁébéggymer (C) used in the

present invention is defined as a hydrogenation product
of a non-hydrogenated block copolymer comprising a po-
lymerized styrene block and a polymerized conjugated
diene block, wherein at least one polymerized styrene

10 block has a number average molecular weight of 15,000
or more. By the hydrogenation of the non-hydrogenated
block copolymer, the unsaturation degree of the polym-
erized conjugated diene block is lowered generally to
40 % or less, preferably to 20 % or less. The hydro-

15 genated block copolymer (C) can be produced by a con-
ventional method. Examples of such conventional meth-
ods inciude methods which are disclcosed in Unexamined
Japanese Patent Application Laid-Open Specification Nos.

" Sho 47-11486, Sho 49-66743, Sho 50-75651, Sho 54-126255,

20 Sho 56-10542, Sho 56-62847 and Sho 56-100840, GB Patent
No. 1130770, U.S. Patent Nos. 3,281,383 and 3,639,517,
GB Patent No. 1020720, and U.S. Patent Nos. 3,333,024
and 4,501,857,

The hydrogenated block copolymer is produced by

25 hydrogenating a non-hydrogenated block copolymer com-



10 conjugat ed di
wWth respect to

to 40 % 15 It i
at | east one pol

ene block, there is no particular limta- tion. However,

the 1,2-vinyl bond con- tent of the polynerized conjugated

di ene bl ock, the content is generally from2 to 60 % preferably fromS8

s required that, in the non-hydrogenated bl ock co o%gner,
r

ynmeri zed styrene bl ock have a nunmber averddebrisineded

wei ght of 15,000 or nore. It is preferred that at | east one polynerized

styrene block has a nunber average nol ecul ar wei ght of 20,000 20 or

It is nore preferred that the or each polym-gyized styrene block in the
non- hydr ogenat ed bl ock co- pol yner has a nunber average nol ecul ar wei ght of

15,000 or nore.

In the present invention, the nolecular weight is 25

nor e.

det ermi ned by gePThetn@ati BALERRHHAEBgF BPRGNECPEYClisKngntly srdplyaer ovd 29
a calibration curve obtained with resgect to standard _nonodi sperse

pol ystyrene sanpFRRIWIATeY Pieret BLAF

ell- YBEEELNaFPRePYRELICRFG O™ 18

tetrahydrofuran is_used_as. a solvent. The nunber average nol ecul ar wei ght
of the or 5 eactHFGHRTi YLt sT§FRRAEE bFBckl R aRlBEX OBt ai FEE™BLEFoPL | ows.
The nunber avergggqﬁgéifular wei ght of the _hydrogenated bl ock copol yner

measured by GPC
st andard s

10

15

OLAMT brat PLACE UFYRO LB ET Red PGt BASr E4FEEN S0

conjugated diene block copolymers having block configu-
rations represented by the formulae: X-¥Y-X, X-Y-X-Y,
(X-Y¥-)4-S1 and X-Y-X-Y-X. As a preferred example of a
conjugated diene, there can be mentioned butadiene.
With respect to the microstructure of the polymerized
conjugated diene block, there is no particular limita-
tion. However, with respect to the 1,2-vinyl bond con-
tent of the polymerized conjugated diene block, the
content is generally from 2 to 60 %, preferably from 8
to 40 %.

It is required that, in the non-hydrogenated block
copolymer, at least cone pelymerized styrene block have
a number average molecular weight of 15,000 or more.

It is preferred that at least one polymerized styrene

"block has a number average molecular weight of 20,000

20

25

or more. 1t is more preferred that the or each polym-
erized styrene block in the non-hydrogenated block co-
polymer has a number average molecular weight of 15,000
or more.

In the present invention, the molecular weight is

determined by gel permeation chromatography (GPC) using

S



nonodi sperse pol ystyrene sanples. Then, the nunber av 10 erage nol ecul ar

wei ght of the or each polynerized sty- rene block is calculated fromthe
above- obt ai ned nunber average nol ecul ar wei ght of the hydrogenat ed bl ock
co- polyner in ternms of a non-hydrogenated formthereof and the weight
ratio of the or each polynerized styrene 15 block to the1%6ﬁmﬁ§@ﬁgﬁﬁnated
bl ock copol yner. In the non-hydrogenated bl ock copol yner, the weight ratio
of the polynerized styrene block to the polynerized conjugated di ene bl ock
(preferably polyner- ized butadi ene bl ock) 2% he nunber of the polynerized
20 conjugated di ene bl ock(s) and the nunber average no- |ecul ar wei ght of

the or each polyresizac o Wated ovteneedl RLkn ar&spottspeckhialana
limted so long as at |east one polynerized styrene bl ock in the non-

hydr ogenat ed blntsto QiGRM B IpdTBSs By P €5 arfy B& 802 ¥On g Spheadk airmipieght of
15,000 or nore. However, the amount 17 February 2006 30 of the polynerized

styrene bl ock infoldue on-wdiyh agenaiefe bh ockt EapplyoBaraf Rsehigeablay far om
25 to 80 %by weight, nore preferably from40 to 70 % by wei ght (nanely,

60 to 30 % by weilghinti t ITheeapetlert @vertdie amlwruieir el 1ot YeEer tE€dor
conj ugat ed di ene bl ock), based on the total weight of the polynerized
styrene 5 bl ock eauth thded yamnasyd zety oy ugbd &3 chernge bbiwekiftpaehs fol-
lows. The number average molecular weight of the
hydrogenated block copolymer is measured by GPC using a
calibration curve obtained with respect to standard
monodisperse polystyrene samples. Then, the number av-
10 eradge molecular weight of the or each polymerized sty-
rene block is calculated from the above-obtained number
average molecular weight of the hydrogenated block co-
polymer in terms of a non-hydrogenated form thereof and
the weigﬁt ratio of the or each polymerized styrene
15 block to the non-hydrogenated block copolymer.

In the non-hydrogenated block copolymer, the
weight ratio of the polymerized styrene block to the
polymerized conjugated diene block (preferably polymer-

- 1zed butadiene block), the number of the polymerized
20 conjugated diene block(s) and the number average mo-
lecular weight of the or each polymerized conjugated
diene block are not specifically limited so long as at
least one polymerized styrene block in the non-

hydrogenated block copolymer has a number average mo-

25 lecular weight of 15,000 or more. However, the amount



erably polynerized butadi ene block). In the present invention, the nunber
average no- 10 | ecul ar weight of the hydrogenated bl ock copolynmer (O is
generally in the range of from 40,000 to 500,000, preferably from 60, 000
to 300,000. As the polyolefin resin (D) used in the present invention,
there can be used a polyolefin resin having 15 an MR (heFebraadigO0Par e) of
from0.1 to 50 g/10 mn, preferably from0.2 to 20 g/10 mn, as neasured at
190 C under a load of 2.16 kg in accordance with ASTM D- 1238. Exanpl es of
polyolef in resins (D) used in the presengsinvention include polyethylene,
such as a |l ow 20 density polyethylene, a high density pol yethylene or a

|l inear, |ow densit polyethylene polypropylene an et hyl ene-propyl ene
copol yner; andoénééﬁ zZ@e S tERAS Mekockyin heae BOPyol ef i n reS|ns a

| ow density ponetherne and an ethylene propyl ene copol yner are
preferred. 17 RyBregenatogs Ho ok @ersil W%t#ﬁ/l%%%@l@%ﬁo@oﬁél §?ﬁ’er and
an ethyl ene-butene copolyner is generally a non- stalline or |ow
crystalline cof8l ¥, weddh tof mQﬂﬁxﬂ?QﬁﬂiﬂRﬁﬁw%r%% have &t hi P conponent
copolyner 5 ized thereinto _so | ong as the performance of the co- golyner IS
not adversely ¥efgbitednamelihe 64l yiferd Py weight with respect to

5 the amount of the polymerized conjugated diene block),
based on the total weight of the polymerized styrene
block and the polymerized conjugated diene block (pref-
erably polymerized butadiene block).

In the present invention, the number average mo-
10 lecular weight of the hydrogenated block copolymer (C)
is generally in the range of from 40,000 to 500,000,
preferably from 60,000 to 300,000,
As the polyolefin resin (D) used in the present
invention, there can be used a polyolefin resin having
15 an MFR (melt flow rate) of from 0.1 to 50 g/10 min,
preferably from 0.2 to 20 g/10 min, as measured at 190
°C under a load of 2.16 kg in accordance with ASTM D-
1238. Examples of polyoclefin resins (D) used in the
;present invention include polyethylene, such as a low
20 density polyethylene, a high density polyethylene or a
linear, low density polyethylene; polypropylene; an
ethylene-propylene copolymer; and an ethylene-butene
copolymer. Of these polyolefin resins, a low density
polyethylene and an ethylene-propylene copolymer are

25 preferred.



t he et hyl ene nononer unit/propylene nononmer unit ratio or the ethylene
nmononmer unit/butene nononer unit ratio is not specifically |imted.
However, the content of 10 the propyl ene nononmer unit or butene nmononer
unit in the copolyner is generally in the range of from5 to 50 nol %
These copol yners are generally comercially avail able. A BRP&RHMICE of
such commercially avail- able copolyner, there can be nentioned Taf ner
(trade 15 nane; nmanufactured and sold by Mtsui Chemicals, Inc., Japan).
The above-nentioned olefin resins can be useghin- dividually or in

conbi nati on. The essential feature of the present I nvention 20 resides in

t hat f hyd t ed bl ock I th
coﬁpoﬁeﬁfe?b)'énﬁ”ﬁ“é‘%ae- FF B RbhR ShE- %rg ¥ %ﬁ% CORCISTER F1GHh as t he
t (D d h th whi ch
Concen Lo have EEiy BERL PR LB DR L S S b . Condenned
phosphori c estercr% f?{ggrg 298@ gggl@gl E%pgpg%bene eth? gP%HPS't'O”

of the present I'on contains melgh the
i o0ere 6, 1 Gl P iTEnAES Y Rs%e B, K ikl Bt
bl ock copgl ymer {{da3ifhereinto so long as the performance of the co-
polymer is not adversely affected. 1In the copolymer,
the ethylene monomer unit/propylene monomer unit ratio
or the ethylene monomer unit/butene monomer unit ratio
is not specifically limited. However, the content of
10 the propylene monomer unit or butene monomer unit in
the copolymer is generally in the range of from 5 to 50
mol %. These copolymers are generally commercially
available. As an example of such commercially avail-
able copolymer, there can be mentioned Tafmer (trade
15 name; manufactured and sold by Mitsui Chemicals, Inc.,
Japan).
The above-mentioned olefin resing can be used in-
dividually or in combination.
The essential feature of the present invention
20 resides in that a specific amount of a specific hydro-
genated block copolymer as the component (C) and a spe-
cific amount of a specific polyolefin resin as the com-
ponent (D) are incorporated into a polyphenylene ether
resin which is caused to have flame retardancy by in-

25 corporating thereinto a condensed phosphoric ester.




defined as a hydrogenation product of a bl ock copolyner conprising a

pol yneri zed styrene bl ock and a pol yner- ized conjugated di ene bl ock,
wherein at | east one po- lynerized styrene bl ock has a nunber average

nol ecul ar 10 wei ght of 15,000 or nore. It is preferred that the anounts of
t he hydrogenated bl ock copol ymer (C) and the pol yol ef i n WsbiugrpRog e,
respectively, fromO0.5to 5 parts by weight and from0.5 to 5 parts by
weight, relative to 100 parts by weight of the conponent (A). 15 It is
nore preferred that the amounts of the hydr®gen- ated bl ock copol yner (C)
and the polyolefin resin (D) are, respectively, from0.5 to 3 parts by

i ght d f 0.5 4 b i ght, | ati t.o 100 ts b i ght
reTOnt and 1M 0, 5uhg, SeRScka, Yok Gk oL BAS L0100 BOIL S e
th 10 . by .wei ght .di sad t li.kel y t t I
L1, 10 P2 B S RNCRLRGRe S higlie g ocaurofet only
t th, fl t I I dyl [ ' d
corengh, 1 exuiglhesbesaoch gadell exaluauiya el B, g acpieve

condensed PhosPgELG. 18 eREU0Y, 2906 43 8R0er e IRAlLRD, Juitnaloo

e
that the flame réetar e polryphenylené %ﬁher conposition is ad-

gfrfg$yigfr:ggegﬁgﬁégfgﬁgg%?e%$gaﬂgarWB%RaE@%‘ﬂﬂ%ﬁ% cdolffeLof@pnegt (O
defined as a hydrogenation product of a block copolymer
comprising a polymerized styrene block and a polymer-
ized conjugated diene block, wherein at least one po-
lymerized styrene block has a number average molecular

10 weight of 15,000 or more. It is preferred that the
amounts of the hydrogenated block copolymer (C} and the
polyolefin resin (D) are, respectively, from 0.5 to 5
parts by.weight and from 0.5 to 5 parts by weight,
relative to 100 parts by weight of the component (A}.

15 It is more preferred that the amounts of the hydrogen-
ated block copolymer (C) and the polyolefin resin (D)
are, respectively, from 0.5 to 3 parts by weight and
from 0.5 to 4 parts by weight, relative to 100 parts by

" weight of the component (A). When the amount of the

20 component (C} or (D) is more than 10 parts by weigﬁt,
disadvantages are likely to occur not only in that the
excellent mechanical characteristics (such as tensile
strength, flexural strength and flexural modulus) which
have been achieved by the use of a combination of the

25 polyphenylene ether resin and the condensed phosphoric



5 weight, it is virtually inpossible to inprove the im pact resistance,
nol d rel ease characteristics and chem cals resistance of the pol yphenyl ene
ether conpo- sition. In the present invention, the weight ratio of the 10
hydr ogenat ed bl ock copolymer (C) to the polyolefln resin (D) is 70/30 to
15/ 85. However, fromthe view point of remarkably inprovilAdebiary 2008ct
resistance, it 1is preferred that the weight ratio of the hydrogenated

bl ock copolynmer (C) to the polyolefin resin (D) is from15 60/40 to 15/ 85,
nmor e advant ageously from 55/45 to 25/75, st441 nore advantageously from
50/50 to 30/70. Wen the anmount of the polyolefin resin (D) is less than 30

parts by weight or nore than 85 parts by weig rel a- t|v%1to 100E£arts by
wei ght of the to@ﬁFeEfa{fﬁel@B%Beée Heﬁt §l€€) lan&héﬁ) -
resi stance, peeling re- _sistance, rel ease characterlstlcs and

chemicals resistanee of the EBH%BE?PY&ﬁ“Er&tPFEéFVmPSSBQJﬁWbPS i

I ncorporating an inorganic filler (such as | ass flbg g glass f%ake
kaolin clay or t%pE§edy affegtedp, difs ?%?n?g?%gnﬁaﬁaenV 5Rn&Pe: AEGUD

menti oned above 17 February 2006 34 into pol.yol ef et her ca ition
of the present ?ﬁv%%?lBﬂmPSHﬁPEh?gﬂrBHgﬂ c&ﬁp& Pethﬁyl g%%§¥ﬁﬁ$qﬁ¥

flurdity ?nd heat rgg{?tggcesC%Qr?uagggaampg331ble to improve the im-

pact resistance, mold release characteristics and
chemicals resistance of the polyphenylene ether compo-
sition.
In the present invention, the weight ratio of the
10 hydrogenated block copolymer (C) to the polyolefin
resin (D) is 70/30 to 15/85. However, from the view-
point of remarkably improving the impact resistance, it
is preferred that the weight ratioc of the hydrogenated
block copolymer (C) to the polyolefin resin (D} is from
15 60/40 to 15/85, more advantageously from 55/45 to 25/75,
still more advantageously from 50/50 to 30/70. When
the amount of the polyolefin resin (D) is less than 30
parts by weight or more than 85 parts by weight, rela-
tive to 100 parts by weight of the total of the compo-
20 nents (C) and (D), the impact resistance, peeling re-
sistance, mold release characteristics and chemicals
resistance of the composition are likely to be poor.
By incorporating an inorganic filler (such as a
glass fiber, a glass flake, kaolin clay or talc) or a

25 fibrous reinforcing agent other than mentioned above



For the propose of inparting a property other than 5 nentioned above to

t he pol yphenyl ene ether conposition of the present invention, the
conposition nmay contain an additive other than nentioned above, so |ong as
the essential effect of the present invention is not im paired. Exanples
of additives other than mentioned 10 above include a pl adffifsbpuary 2606
antioxidant, a stabi- lizer (such as an ultraviolet absorber), an
antistatic agent, a nold release agent, a dye, a pignent and ot her

resins. The additive is used in an anmount whgjch is conventionally used.
For the purpose of further im15 proving the flanme retardancy of the

pol yphenyl ene ether conposition of the present invention, the resin conpo-
sition may cont &Rffoatthiee sl ysre fentedhese|acetrab rien ehetlye obpesdRSi sting
of conventional flane retardants and auxiliary flanme retardants. Exanples
of such flame 287VER&E@ant & BT Bduength [AoMRe it arkRNIRI | AEFadéeREg-

nesi um hydr oxi de_cont ai ni ng water of crystallization, alum num hydroxide
cont ai ni ng wat ef18fdétys @R heRt giesisfanCesran e opiRHR- zi nc st annat e
conpounds, and inorganic_silicon conmpounds, such as silica, kaolin 25 clay
and talc. 17 FebruargOEOGGEBEIWPPﬁer8§pé@Pﬂﬁ§¥ﬂﬂaQnﬁqﬂﬂﬁq?ﬁ PFeEcEFRE™ he

pol y- phenyl ene ether canposition of the present_ invention, .
5 mentioned above to the polyphenylene ether composition

of the present invention, the composition may contain
an additive other than mentioned above, so long as the
essential effect of the present invention is not im-
paired. Examples of additives other than mentioned

10 above include a plasticizer, an antioxidant, a stabi-
lizer (such as an ultraviolet absorber), an antistatic
agent, a mold release agent, a dye, a pigment and other
resins. The additive is used in an amount which is
conventionally used. For the purpose of further im-

15 proving the flame retardancy of the polyphenylene ether
composition of the present invention, the resin compo-
sition may contain at least one member selected from
the group consisting of conventional flame retardants

" and auxiliary flame retardants. Examples of such flame

20 retardants and auxiliary flame retardants include mag-
nesium hydroxide containing water of crystallization,
aluminum hydreoxide containing water of crystallization,
zinc borate compounds, zinc stannate compounds, and
inorganic silicon compounds, such as silica, kaolin

25 clay and talc.



there is no particular limtation. For exanple, the polyphenylene ether
conposition can be produced by 5 kneading a m xture of the conponents of
the conposition wusing a kneader, such as an extruder, a heating roII, a
kneader or a Banbury m xer. Fronlthe vi ewpoi nt of pro- ductivity, IS
preferred that the kneading of the nixture is conducted U@Fﬂﬁuﬂﬁzgﬁﬁruder
The tenpera 10 ture enployed for kneading the m xture can be chosen
according to the tenperature at which the nmolding of the base resin (i.e
pol yphenyl ene ether resin (A)) is preferabkg conducted. The kneadi ng
tenperature is gen- erally in the range of from 200 to 360 C, preferably

15 f 240 to 320 C Feb 200 S CARRYI NG OUT . THE
INVE&?FEN He?elnbelgw%gtﬁé r%§ [%%PQM T g&* qﬁ% %%??bg% & RodSre
de_tall wth refe%ﬁ tnot efoI0 %ﬁ ”&% 1é,ladcso txlvae1 Exanpl es,
whi ch shoul d nof "58Y 5 ¢ofctiffed ér?cf Jt?’?‘ng he*% pe % tﬁ% S &38Ry
nven. L1 on, TPSSUIYEDCE St L LS BT £, 20d o SR Vv o

ﬁg;gﬁ?eg S;rﬁ;h Blﬁng%hggé:g %%é%'ggﬁﬁﬁgf¥Eoﬁmgﬁﬁﬂbe%SPA&ugédob§l as

5 kneading a mixture of the components of the composition
using a kneader, such as an extruder, a heating roll, a
kneader or a Banbury mixer. From the viewpoint of pro-
ductivity, it is preferred that the kneading of the
mixture is conducted using an extruder. The tempera-

10 ture employed for kneading the mixture can be chosen
according to the temperature at which the molding of
the base resin (i.e., polyphenylene ether resin (A)) is
preferably conducted. The kneading temperature is gen-
erally in the range of from 200 to 360 °C, preferably

15 from 240 to 320 °C.



| ution thereof having a tenperature of 30 C, and has a weight average
nol ecul ar wei ght/ nunber average nol ecu- lar weight ratio (Mv Mh ratio) of
2.8; and 15 (PPE-2) poly(2, 6-dinethyl-1,4-phenyl ene) ether which has an
Tnsp/c of 0.53 as neasured using a chloroformso- lution thereof having a
tenperature of 30 C, and has a weight average nol ecul ar 1W&EegRENMZ S er
average nolecu- lar weight ratio (MVWnh ratio) of 2.1. 20 (A-2) Styrene
resin: (H PS) a rubber-nodified polystyrene conprising a nma- trix
pol ystyrene and a rubber conponent, whereigsthe rubber conponent content
is 9 % the matrix polystyrene has an gsp/c of 0.70 as neasured using a
£ havi

tol uene solu 25 tion the ng a -:,;;;. T?xf%N Al the 17

February 2006 37 volu 3y S di-atrete s—t—5 dun. (B)
Fl tardant: (FR-.1) . d d phosphoari t - _CR- 741;
Ut act Ur ed and ol Py ABEEN; ohar o) it Lo wESE BBTEe-apan)

manuf actured and so c

Dennre (n 2SR Bl ek a il S LOITLLPELBE MY Bhe BTHBRARY

phosphate (n :Scf) A T epresente el ow descri be
formula (V) ang,_cont.ai ns s | __ampunt . sdi phe p t Nyz 2 Or
3) of bispheno®R"EES ra\rbcﬂzclh%/"fp tpjh‘g%g%é%eg?%gé.‘?ﬂ%%?ogﬁgghs]gr :Egg:dbe

Conpounqs(F'3)%bnstrued as limiting the scope of the present inven-

tion.
The components used in the Examples and
Comparative Examples are as follows.
(A-1) Polyphenylene ether resin:
10 (PPE-1) poly(2,6-dimethyl-1,4-phenylene) ether which
has an mnsp/c of 0.51 as measured using a chloroform so-
lution thereof having a temperature of 30 °C, and has a

weight average molecular weight/number average molecu-
lar weight ratio (Mw/Mn ratio) of 2.8; and

15 (PPE-2) poly(2,6-dimethyl-1,4-phenylene) ether which
has an msp/c of 0.53 as measured using & chloroform so-
lution thereof having a temperature of 30 °C, and has a
weight average molecular weight/number average molecu-

" lar weight ratio (Mw/Mn ratio) of 2.1.

20 (A-2) Styrene resin:
(HIPS) a rubber-modified polystyrene comprising a ma-
trix polystyrene and a rubber component, wherein the
rubber component content is 9 %, the matrix polystyrene
has an mgp/c of 0.70 as measured using a toluene solu-

25 tion thereof having a temperature of 30 °C, and the



OCH3 011 O0- P-Ob ~~ (V) (FR-2) a condensed phosphoric ester (trade
name: PX- 200; manufactured and sold by Dai hachi Chem cal Indus 15 try Co.,
Ltd., Japan) which has an acid value of 0.2 and is conprised mainly of

bi sdi xyl enyl phosphate (n = 1) of resorcinol represented qy t he

bel owdescribed formula (VI) and contains small anounts dfFahrdaty gghyl 17

February 2006 38 phosphate (n = 2 or 3) of resorcinol and tricresyl
phosphate): (V1 ) 5 (FR-3: conparative flanme retardant) tri phenyl
phosphate represented by the foll ow ng for?gla (M1) (trade nane: TPP;
manuf actured and sol d by Dai hachi Chem cal [I'ndus- try Co., Ltd., Japan): O
(V1 1 ) 10 (FR-4) a condensed phosphoric ester (trade nanme: CR

volume average rubber particle diameter is 1.5 um.

(B) Flame retardant:
{FR-1) a condensed phosphoric ester {trade name: CR-
741; manufactured and sold by Daihachi Chemical Indus-
5 try Co., Ltd., Japan} which has an acid value of 0.05
and is comprised mainly of bisdiphenyl phosphate (n =
1) of bisphenol A represented by the below-described

formula (V) and contains small amounts of bisdiphenvl

rhosphate (n = 2 or 3) of bisphenol A and triphenyl-

10 phosphate (i.e., below-described compound (F-3}):
Il H
O-P-0 O-pP-0
b b (V)
C}43

(FR-2) a condensed phosphoric ester (trade name: PX-

200; manufactured and sold by baihachi Chemical Indus-
15 try Co., Ltd., Japan) which has an acid value of 0.2
and is comprised mainly of bisdixylenyl phosphate (n =

1) of resorcinol represented by the below-described

formula {VI) and contains small amounts of bisdiphenyl



733S; manufactured and sol d by Dai hachi Chem cal |ndus 17 February 2006 39
try Co., Ltd., Japan) which has an acid value of 0.06 and is conprised
mai nl y of bisdi phenyl phosphate (n = 1) of resorcinol represented by the
following formula (VII1) and contains small amounts of bisdi phenyl ghos 5
phate (n = 2 or 3) of resorcinol and triphenyl phos- phat¥ febrgary200
above-descri bed conpound (FR-3)) O(V I I 1 ) 10 (C Hydrogenated bl ock
copolymer (HSB): (HSB-1) a hydrogenation product of a styrene-butadi ene

bl ock copol yner which contains two pol yneri zgd styrene bl ocks each having
a nunber average nol ecul ar wei ght of about 24,000 and which has a

1, 2-vinyl bond cqntent of &g 36_% wherein the hydrogenation product has a
nunber aver age TR ight oF 3bott BOSHBEINPHSARY) tZACEHSYet ended
rubber which is gggggised of a paraffin hydrocarbon having a nol ecul ar

wei ght of about P Qﬂﬁ?%’hydrogenation product of a styrene-butadi ene 17
February 2006 40 bl ock copol yner and whi ch has a paraffin hydrocarbon
content of 35 % wherein the styrene-butadi ene block copolynmer has a

1, 2-vinyl bond content of 35 % and con-

CH, CH,
o 0
O—f—o 0-P-0
i 5 (V1)
CH, CH,
CH, CH, GHa L ¢cH,

5
(FR-3: comparative flame retardant) triphenyl phosphate
represented by the following formula (VII) (trade name:
TPP; manufactured and sold by Daihachi Chemical Indus-
try Co., Ltd., Japan):
0
I
|
5 (VI
190

(FR-4) a condensed phosphoric ester (trade name: CR-

7335; manufactured and sold by Daihachi Chemical Indus-



tains two polynerized styrene bl ocks having nunber av 5 erage nol ecul ar
wei ghts of about 27,000 and 32,000, respectively, and wherein the

hydr ogenati on product of the styrene-butadi ene bl ock copol ynmer has a
nunber av- erage nol ecul ar wei ght of about 170, 000; (HSB-3) a hydrogenation
product of a styrene-butadiene 10 bl ock copol yner whi ch lddrebgiaiy 2P

pol yneri zed styrene bl ocks each having a nunber average nol ecul ar wei ght
of about 10,000 and which has a 1, 2-vinyl bond content of 36 % wherein
t he hydrogenati on product has a nunber avetgge nol ecul ar wei ght of about
50, 000; and 15 (HSB-4) a hydrogenation product of a styrene-butadi ene

bl ock copol ynmer which contains two pol ynerized styrene bl ocks having a
nunber average fBFe€al-ar Iksi-ght’ agran Japduichs 00 atha T doR1eespichi 06l v,
and which has a 1,2-vinyl bond content of 41 % wherein the hydrogena 20
tion product ha¥nd AGnBePPIIEEsy&admilac @fabissighersfl rivsphake 000. =( D)
Pol yol efin resin: (LDPE-1) a | ow density pol yethyl ene having an MFR of 20
g/ 10 nin as neasdr 88 AESPIGinoinderrsserdedo . the Kkplloywing stebrddace
with ASTM D-1238; 17 February 2006 41 (LDPE-2) a | ow density pol yet hyl ene
havi ng an MFR of VIBI) §ndocrpiaiddsmegddde dmauntsy of (HRFIRPeBRY BROD-16

5 phate (n = 2 or 3} of resorcinol and triphenyl phos-

phate (i.e., above-described compound (FR-3})

(VIII)

10 {C) Hydrogenated block copolymer (HSB):
(HSB-1) a hydrogenation product of a styrene-butadiene
block copolymer which contains two polymerized styrene
" blocks each having a number average molecular weight of
about 24,000 and which has a 1,2-vinyl bond content of
15 36 %, wherein the hydrogenation product has a number
average molecular weight of about 80,000;
(HSB-2) an oil-extended rubber which is comprised of a
paraffin hydrocarbon having a molecular weight of about

800 and a hydrogenation product of a styrene-butadiene



kg in accordance with ASTM D-1238; (HDPE) a high density pol yethyl ene
having an MFR of 1.3 5 g/10 mn as neasured at 190 C under a |l oad of 2.16
kg in accordance with ASTM D-1238; (LLDPE) a linear, |ow density

pol yet hyl ene having an MR of 1.2 g/ 10 mn as nmeasured at 190 C under a

| oad of 2.16 kg in accordance with ASTM D-1238; 10 (PP) # pebypiaiddPene
having an MFR of 1.5 g/10 mn as neasured at 190 C under a |oad of 2.16 kg
in accor- dance with ASTM D-1238; (EP-1) an et hyl ene-propyl ene copol yner
(trade nane: Tafiner(c) P-0280; manufacturdd®é and sold by Mtsui Chem - 15
cals, Inc., Japan) which has an MFR of 2.9 g/10 mn as neasured at 190 Cin

d ith T : - t - R I trad
R Tt ner (DSOS al G T E R L BefgBRa R (100
Japan) whi ch ha / ] 2 r : '
acgoréancg mﬁth%fggﬁygsf%gé%sg%% %ﬁ&f%?ngﬁh%t%§?§%§g5§95§21%§%o?§ﬁg?:(trade

. Taf - : t d ' ' . .
Tapan) whi ch had R RER LA £ of 15 Pl bals CeOYe BhtoME S3°R BRGS corl e
accor dance Wthtgaﬁ'\é Q2 elégaﬂngzggbéyﬁynéogﬁoézsPﬁggemgl g8mBkr av-

conpositions produced 1nt
5 erage molecular weights of about 27,000 and 32,000,

respectively, and wherein the hydrogenation product of
the styrene-butadiene block copolymer has a number av-
erage molecular weight of about 170,000;‘
(HSB-3) a hydrogenation product of a styrene-butadiene
10 block copolymer which contains two polymerized styrene
blocks each having a number average molecular weight of
about 10,000 and which has a 1,2-vinyl bond content of
36 %, whgrein the hydrogenation product has a number
average molecular weight of about 50,000; and
15 (HSB-4) a hydrogenation product of a styrene-butadiene
block copolymer which contains two polymerized styrene
blocks having a number average molecular weight of
about 8,000 and 7,000, respectively, and which has a
" 1,2-vinyl bond content of 41 %, wherein the hydrogena-
20 tion product has a number average molecular weight of
about 43, 000.
{D) Polyolefin resin:
(LDPE-1) a low density polyethylene having an MFR of 20
g/10 min as measured at 190 °C under a load of 2.16 kg

25 in accordance with ASTM D-1238:



pl es and Conparative Exanpl es were neasured and eval u- ated by the
follow ng nethods. (1) Izod inpact strength (notched Izod inpact 5
strength) The |zod inpact strength was neasured in accor- dance with ASTM
D-256. (2) Tensile strength The tensile strength was neasured i n accordance
10 with ASTM D-638. (3) Flane retardancy A burning test WdebowaueP@d with
respect to an injection-nolded test specinen having a thickness of 1/16
inch in accordance with the vertical burning 15 nmethod which is described
in UL-94. The burning period of tine (i.e.41period of time for which the
test speci- nmen was burned) was neasured, and it was exam ned whether or

occurred The 16k0PRaeT B SoNanERea o P v rr ke S dnd o o (T ane
et a0y, 5, Hog7, b REh U USSRULIEN, Gl U Lahek g1 R ok byt
TP, e LAThRBRASLEE BT ACRUENe B Het rest stance
(HDPE) a high density polyethylene having an MFR of 1.3
5 g/10 min as measured at 190 °C under a load of 2.16 kg
in accordance with ASTM D-1238;
(LLDPE) a linear, low density polyethylene having an
MFR of 1.2 g/10 min as measured at 190 °C under a load
of 2.16 kg in accordance with ASTM D-1238;
10 (PP) a polypropylene having an MFR of 1.5 g/10 min as
measured at 190 °C under a load of 2.16 kg in accor-
dance with ASTM D-1238;
(EP-1) an ethylene-propylene copolymer (trade name:
Tafmer® P-0280; manufactured and sold by Mitsui Chemi-
15 cals, Inc., Japan) which has an MFR of 2.9 g/10 min as
measured at 190 °C in accordance with ASTM D-1238;
(EP-2) an ethylene-propylene copolymer (trade name:
Tafmer”® P-0680; manufactured and sold by Mitsui Chemi-
" cals, Inc., Japan) which has an MFR of 2.9 g/10 min as
20 measured at 190 °C in accordance with ASTM D-1238; and
(EB-1) an ethylene-butene copolymer (trade name: Taf-
mer® TX 610; manufactured and sold by Mitsui Chemicals,
Inc., Japan) which has an MFR of 0.5 g/1l0 min as meas-

ured at 190 °C in accordance with ASTM D-1238.

25



| oad) The deflection tenperature under | oad was nmeas- ured under a pressure
of 1.82 MPa in accordance with ASTM D-648. 5 (5) Fluidity (nelt flow rate)
The nelt flow rate was neasured at 250 C under a |load of 10 kg in
accordance with ASTM D-1238. (6) Ml d rel ease characteristics During the
production of a test specinen by an 10 injection noldi n§{ Febreagefl0ee of
easiness in the re- |ease of the test specinen and a runner fromthe nold
was visually observed. The nold rel ease characteris- tics were eval uated by
the following criteria; O0: It is easy to rdlkease the test specinen and
runner 15 fromthe nold. A It is slightly difficult to rel ease the test

speci - nmen and runngy, | Iﬁer romﬁlé!jmﬁgdsigb&’rﬁsivﬁé ﬁbé&l Gyl tthteoErx%npase t he

t est SpeCI men and run resi stance

tensile test s%e%méwég @aéﬂgi‘%@%@%ﬁlﬁgﬁe %stgdpggﬁug%lt{yu

i njection noldi'ng 1n accor nce W e test specinmen was
repeat edly fol?q.%qi lﬁhe:;h ?&f&%ﬁi RLrsugkace peeling of the 25 test
speci nen cause y the oﬁ ing of the test speci 17 February 2006
{1) Izod impact strength (notched Izod impact
5 strength)
The Izod impact strength was measured in accor-
dance with ASTM D-256.
{2} Tensile strength
The tensile strength was measured in accordance
10 with ASTM D-638.
(3) Flame retardancy
A burning test was conducted with respect to an
injection-molded test specimen having a thickness of
1/16 inch in accordance with the vertical burning
15 method which is described in UL-94. The burning period
of time (i.e., period of time for which the test speci-
men was burned) was measured, and it was examined
whether or not dripping of flaming particles during the
" burning of the test specimen occurred. The test was
20 conducted 10 times. The evaluation of the flame retar-
dancy was made from the measurement of the total of the
ten burning pericds of time and from the above-
mentioned examination as to whether or not dripping of
flaming particles occurred.

25 (4) Heat resistance (deflection temperature under



44 men was visually observed and evaluated by the follow ing criteria: O:
Al nost no surface peeling is observed. A Slight surface peeling is
observed. 5 X: Marked surface peeling is observed. (8) Chem cals

resi stance In accordance with ASTM D-638, a test specinmen having a

thi ckness of 1/8 inch was produced and the ordinary tensilFdedyasngeds ( TSa)
of the test specinen 10 was neasured. Al so, another test specinen having a
t hi ckness of 1/8 inch was produced in accordance with ASTM D-638 and,
using this test specinen, another ten- sile gfrength was neasured as
follows. The test speci- nmen was held on a bar having a shape of an arc
having a 15 surface_distortion of 1 % The bar having the specinen held
thereon was i met288/in a cheni cal reagent (a lig- uid m xture conprising
60 % by wei ght of isopropyl _al- cohol and 40 % by wei ght of cycl ohexane)
for 30 m nutes. Wth&‘%sé@@?e?Bl?ﬂetFE'EGIrFéleet é‘é‘fie§pétﬂarﬁjer?{g§ HeER2n 20

sile strength (TSb) .was.neasured. The tensile strength retention js
defined as the r%ﬁ%% 'f%leﬁfatgﬁg??‘éres?%eigpﬁ MFapin; gecardansss iyt h

(TSa). (9) GEnek%%hQ 9% gas A resin conposition was subjected to bl ank
injec- 25 tion |Q% &8t. The amount of a gas (white snoke)

5 (5) Fluidity (melt flow rate)
The melt flow rate was measured at 250 °C under a
load of 10 kg in accordance with ASTM D-1238.
(6) Mold release characteristics
During the production of a test specimen by an
10 injection molding, the degree of easiness in the re-
lease of the test specimen and a runner from the mold
was visually observed. The mold release characteris-
tics were evaluated by the following criteria:
O: It is easy to release the test specimen and runner
15 from the mold.
A: It is slightly difficult to release the test speci-
men and runner from the mold.
X: It is very difficult to release the test specimen
" and runner from the mold.
20 (7) Peeling resistance
A tensile test specimen having a thickness of 1/8
inch was produced by injection molding in accordance
with ASTM D-638. The test specimen was repeatedly
folded. Then, the degree of surface peeling of the

25 test specimen caused by the folding of the test speci-




17 February 2006 45 generated fromthe nolten resin conposition during the
bl ank i njection nolding test was visually observed and evaluated by the
following criteria: 0: The anobunt of white snmoke is small. 5 X: The anount
of white snoke is large. (10) black-colored inpurity Wth respect to a
tabul ar test specinmen having a size of 50 mmx 90 mm x 2.13 ebryarneefhess) ,
the anbunt of a black-colored inpurity present therein was visu- 10 ally
observed. (11) Water absorption test In an autoclave, a test specinen
having a thick- ness of 1/8 inch produced in accordance with ASTM D- 638

was exposed to steam having a tenperature of4420 C un 15 der
super at nospheric pressure for 96 hours. The in- crease in weight of the
test speci nen bymthewezpoienellyhebeefrved ahdarviaarnaded1qu SthE@SESEDBSHEed.
Further, wth respect to the speci nen which had undergone the exposure to
steam for 96 houisg chiteézdd:i npact 20 strength and tensile strength
t hereof were neasured. Exanples 1 to 23 and Conparative Exanples 1 to 17 In
each of Exanpl esO1 talm@dsanto Ceophaeti yeeExagr ipl esskrivedl?7, conponents as
shown in Tables 1 to 6 and 25 tris(2,4-di-t-butyl phenyl) phosphite as a
stabilizer A: Slight surface peeling is observed.
5 X: Marked surface peeling is observed.
{8) Chemicals resistance
In accordance with ASTM D-638, a test specimen
having a thickness of 1/8 inch was produced and the
ordinary tensile strength (TSa) of the test specimen
10 was measured. Also, another test specimen having a
thickness of 1/8 inch was produced in accordance with
ASTM D-638 and, using this test specimen, another ten-
sile strength was measured as follows. The test speci-
men was held on a bar having a shape of an arc having a
15 surface distortion of 1 %. The bar having the specimen
held thereon was immersed in a chemical reagent {a lig-
uid mixture comprising 60 % by weight of isopropyl al-
cohol and 40 % by weight of cyclohexane) for 30 minutes.
With respect to the resultant test specimen, the ten-
20 sile strength (TSb) was measured. The tensile strength
retention is defined as the ratio (%) of tensile
strength (TSb) to tensile strength (TSa).
(9) Generation of gas

A resin composition was subjected to blank injec-

25 tion molding test. The amount of a gas (white smoke)



17 February 2006 46 were m xed together, wherein the anounts of the conpo-
nents were as shown in Tables 1 to 6, and the anount of
tris(2,4-di-t-butyl phenyl) phosphite was 0.3 part by weight. The resultant
m xture was fed into a twwn 5 screw extruder equipped with a screw having a
~ dianeter of 25 mm wherein the maxi mum cylinder tenperaftiFebwgry 2408
heating cylinder was preset at 320 C. Then, the mxture was nelt-kneaded
under conditions wherein the revolution rate of the screw was 300 rpm and
| the extru 10 sion rate was 15 kg/hr, theredyp extruding a strand from the
extruder. The strand was cooled and cut into pieces, thereby obtaining a

resin composi tighdrhid® s ML RELEEESredbR QQ&%BQQGiBﬁSHGr&%@Qﬁ{éi on
pel - lets were subjected to injection nolding at 240 to 290 15 C~ thereby

|
~ obtaining test sRE0 MBectSdMNind 18109 L8t nﬁgsteﬁguamgi BBESrvRIPREId | es
of the resin conposi- tion were neasured and eval uated by the

above- nenti one@vmm.b&rh@é egdl 1SwBhe SPoverig.Tables 1 to 6. 17
February 2006 47 Table 1 anpl esConpar ati ve Exanpl es 123412345

} (Formulation: (: fThe amount of white smoke is small.
5 X: The amcunt of white smoke is large.
(10} black-colored impurity
With respect to a tabular test specimen having a
size of 50 mm % 90 mm x 2.5 mm (thickness}, the amount
of a black-colored impurity present therein was visu-
10 ally observed.
{11} Water absorption test
; In an autoclave, a test specimen having a thick-
ness of 1/8 inch produced in accordance with ASTM D-638
was exposed to steam having a temperature of 120 °C un-
15 der superatmospheric pressure for 96 hours. The in-
crease in weight of the test specimen by the exposure
thereof to steam for 96 hours was measured. Further,
with respect to the specimen which had undergone the
- exposure to steam for 96 hours, the Izod impact

20 strength and tensile strength thereof were measured.

Examples 1 to 23 and Comparative Examples 1 to 17

ples 1 to 17, components as shown in Tables 1 to 6 and

|
\
|
|
\
|
1
In each of Examples 1 to 23 and Comparative Exam-
25 tris(2,4-di-t-butylphenyl) phosphite as a stabilizer



parts by weight) PPE-1686868686868686868 H PS323232323232323232
FR-1202020202020202020 HSB-12.42.01.51. 04. 03.00.5

LDPE-11. 62.02.53.04.01.03.5 (Properties) lzod inpact strength (kg

cm cm 1012141377677 Peel i ng resis- O00000OXOX tance Ml d rel easeACODXX0X0
characteristics Chemcals resis-3540454220250250 tance (% Friplasy 2006
Conparati ve Exam Exanples ples 56786789 (Formul ation: parts by weight)
PPE- 16868686868686868 HI PS3232323232323232 FR-12022222222222222

1o

i5

46

were mixed together, wherein the amounts of the compo-
nents were as shown in Tables 1 to 6, and the amount of
tris(2,4-di-t-butylphenyl) phosphite was 0.3 part by
weight. The resultant mixture was fed into a twin-
screw extruder equipped with a screw having a diameter
of 25 mm, wherein the maximum cylinder temperature of
the heating cyliﬁder was preset at 320 °C. Then, the
mixture was melt-kneaded under conditions wherein the
revolution rate of the screw was 300 rpm and the extru-
sion rate was 15 kg/hr, thereby extruding a strand from
the extruder. The strand was cooled and cut into
bpieces, thereby obtaining a resin composition in the
form of pellets. The obtained resin composition pel-
lets were subjected to injection molding at 240 to 290
°C, thereby obtaining test specimens. Using the ob-
tained test specimens, properties of the resin composi-
tion were measured and evaluated by the above-mentioned

methods. The results are shown in Tables 1 to 6.



HSB- 12. 42. 01. 51. 04. 03. 00. 5 EP-11.62.02.53.04.01.03.5 (Properties) |zod

I npact strength (kg cm cm 111315147677 Fl ame

ret ar dancyV- 0V- OV- OV- OV- OV- OV-0V- 0 Peel i ng resi s-00000X0X tance Ml d

rel ease0000X0X0 characteristics Chem cal s resis-32404245250260 tance (% 17
February 2006 48 Tabl e 3 Exanpl esConparati ve Exanpl es 91011 febreni4006
(Formul ation: parts by weight) 7575757575757575 PPE-1 H PS2525252525252525

FR-11515151515151515

47
Table 1
Examples Comparative Examples
1 2 3 4 1 2 3 4 5
{Formulation:
parts by weight}
PPE-1 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68 | 68
HIPS 32 32 32 32 32 32 32 32 32
FR-1 20 20 20 20 20 20 20 20 20
HS8B-1 2.412.011.5(1.0 4.0 |- 3.010.5
LDPE-1 1.612.0(2.5|3.0 4.011.013.5
(Properties)
Izod impact
strength
{kg * cm/cm) 10 12 14 13 7 7 6 7 7
Peeling resis-
tance O o 8] 0] o) X (8] X
Mold release
characteristics A o 0 0 X X 0 X 0
Chemicals resis- 35 40 45 42 20 25 0 25 0
tance (%)
Table 2
Comparative Exam-
Examples ples
5 6 7 B 6 7 8 9
(Formulation:
parts by weight)
PPE-1 68 68 68 68 68 68 68 68
HIPS 32 32 32 32 32 32 32 32
FR-1 20 22 22 22 22 22 22 22
HSB-1 2.4 2.0 1.5 1.0 4.0 3.0} 0.5
EP-1 1.6 2.0 2.5 3.0 4.0 1.0 2.5
(Properties)
Izod impact
strength
(kg * cm/cm) 11 i3 15 14 7 6 7 7
Flame retardancy V-0 V-0 { V-0 | V-0 | V-0 | V-0 | V-0 | V-0
Peeling resis- 0 o 0 o 0 X o X
tance
Mold releése_ 0 o o 0 ¥ 0 %
characteristics
Chemicals resis- 32 40 42 45 25 0 26 0]
tance (%)




HSB-11.51.51.51.5 HSB-21.5 HSB-33.51.5 HSB-41.5 LDPE-12.02.02.02.0
LDPE-22. 0 LLDPE2.0 PP2.0 (Properties) |zod inpact 44326007 strength
(kgcm cnm) Peeling resin- OOOOOOXX tance Mol d rel ease OOC00OXOO

characteristics 17 February 2006 49 Table 4 Exanpl es 14151617
17 February 2006

48
Table 3
Examples Cc;}mparat ive
xamples
9 10 11 12 13 10 11 12
(Formulation:
parts by weight)
PPE-1 75 75 715 75 75 75 75 75
HIPS 25 25 25 25 25 25 25 25
FR-1 15 15 15 15 15 15 15 15
HSB-1 1.5 1.5 1.5 1.5
HSB-2 1.5
HSB-3 3.5 11.5
HSB-4 ) 1.5
LDPE-1 2.0 2.0 2.0 2.0
LDPE-2 2.0
LLDPE 2.0
PP 2.0
(Properties)
Izeod impact
strength
(kg * cm/cm) 14 14 13 i2 16 10 10 7
Peeling resis-
o9 o) s) o) o o o | x
Mold release
characteristics 0 0 0 0 0 X 0




(Fornul ation: parts by weight) PPE-175757575 H PS25252525 FR-115151515
HSB- 11.51.51.5 HSB-21.5 EP-12.02.0 EP-22.0 EB-12.0 (Properties) |zod inpact
strength (kg cmcm) 15161617 Peel i ng resis-Q000 tance Ml d rel ease0000
characteristics 17 February 2006 50 Tabl e 5 Exanpl esConparati ve Exanpl es
1819201314151617 (Formul ation; parts by wei ght) 17 February 2006
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Table 4
Examples
14 15 16 17
(Formulation:
parts by weight)
PPE-1 75 75 75 75
HIFPS 25 25 25 25
FR-1 15 15 15 15
HSB-1 1.5 1.5 1.5
HSB-2 1.5
EP-1 2.0 2.0
Ep-~2 2.0
EB-1 2.0
(Properties)
Izod impact
strength
(kg * em/cm) 15 16 16 17
Peeling resis- o o o o
tance
Mold release
characteristics O O 0 O




8060608060605555 PPE-1 H PS2040402040404545 FR-11024102424 FR-224 FR-31414
HSB-11.51.51.5 HSB-33.53.53.5 LDPE-12.02.02.0 (Properties) I|zod inpact

43297924 strength (kgcnicn) Peeling resistance00000000 Fl ane
ret ar dancyV- 0V- OV- OV- OV- OV- 0V-0V- 0 Heat resistance (c¢)130909013090909090
Generation of gas000000XX Table 6 Exanpl es 212223 ( For nul d7ifekruarpalss by

wei ght)

50
Table 5
Examples Comparative Examples
18 19 20 13 14 15 16 17
(Formulation:
parts by weight)
PPE-1 80 60 60 80 60 60 55 55
HIPS 20 40 40 20 40 40 45 45
FR-1 10 24 10 24 24
FR-2 24
FR-3 14 14
HSB-1 1.5 (1.5} 1.5
HSB-3 3.5 3.5 3.5
LDPE-1 2.0 12.0| 2.0
(Properties)
Izod impact
strength
{kg "' cm/cm} 14 13 12 9 7 G 12 14
Peeling resistance 0 0 0 O Y O o Y]
Flame retardancy V-0 Il V-0 | V-0 | V-0 { V-0 | V-0 | V-0 V-0
Heat resistance (°C) 130 90 90 130 g0 90 90 a0
Generation of gas 0 0 C (0] O 0 X X
Table 6
Examples
21 22 23
{Formulation:
parts by weight)
FPPE-1 80 60
PPE-2 60
HIPS 20 40 40
FR-1 10 24 24
HSB-1 1.5 1.5 1.5
EP-1 2.0 2.0 2.0
(Properties)
Izod impact
strength
(kg * cm/cm) 15 14 16
Peeling resistance O G O
Flame retardancy V-0 V-0 v-0
Heat resistance {°C) 130 90 90
Fluidity {g/10 min) 34 24
Generation of gas 0 8] O




8060 PPE-1 PPE-260 HI PS204040 FR-1102424 HSB-11.51.51.5 EP-12.02.02.0
(Properties) lzod inpact 546 strength (kgcm cm Peeling resistance000
Fl ame retardancyV-0V-0V-0 Heat resistance (C)1309090 Fluidity (g/10
m n) 3424 Generation of gas000 17 February 2006 51 Exanples 24 and 25 In
each of Exanples 24 and 25, a strand of a poly- phenyl ene! et#EHa¥#RB®si t i on
was extruded using a twin- screw extruder having a screw di aneter of 40 nm
and an 5 L/ D of 46 under conditions wherein the maxi mum cyl i nder

51

Examples 24 and 25

In each of Examples 24 and 25, & strand of a poly-
phenylene ether composition was extruded using a twin-
screw extruder having a screw diameter of 40 mm and an

5 L/D of 46 under conditions wherein the maximum cylinder
temperature of the heating cylinder was preset at 320
°C, the revolution rate of the screw was 300 rpm and
the extrusion rate was 100 kg/hr. The extruded strand
was cooled and cut into pieces, thereby producing a

10 rolyphenylene ether composition in the form of pellets.
In the production of the polyphenylene ether composi-
tion pellets, components as shown in Table 7 and
tris(2,41di-t~butylphenyl) phosphite as a stabilizer
were fed to the extruder, wherein the amounts of the

15 components were as shown in Table 7 and the amount of
tris(2,4-di~-t-butylphenyl) phosphite was 0.3 part by
weight, and wherein the flame retardant was fed to the
extruder through an inlet provided at a portion of a
"barrel of the extruder and the components other than

20 the flame retardant were fed to the extruder through &
hopper of the extruder. In each of Examples 24 and 25,
the extruder was cperated for 2 hours or more, and 5 kg
of the resin composition pellets obtained after 2 hours
of operation of the extruder were used as samples for

25 evaluating the properties of the resin composition.



tenperature of the heating cylinder was preset at 320 C, the revolution
rate of the screw was 300 rpmand the extrusion rate was 100 kg/ hr. The
extruded strand was cool ed and cut into pieces, thereby producing a 10

pol yphenyl ene ether conposition in the formof pellets. |In the production
of the polyphenyl ene ether composi- tion pellets, conponed¥$elsashadiff in
Table 7 and tris(2,4-di-t-butyl phenyl) phosphite as a stabilizer were fed
to the extruder, wherein the anounts of the 15 conponents were as shown in
Table 7 and the anount of tris(2,4-di-t-bugyl phenyl) phosphite was 0.3
part by weight, and wherein the flane retardant was fed to the extruder
through an inlet provided at a portion of _a barrel of the extruder and the
conmponent s ot heTHE R TIRN 1HETIHriel o tRE-HeRE S vRP B2 1284t BYt hBCeRPPUSST
through a hopper of the extruder. In each of Exanples 24 and, 25, .the
extruder was opd&Eattdercst %Fqﬁﬂﬁ%PmeQ&ﬁ%pgeNRFSSngﬂeﬁFeghEOrégﬂﬁCtlon
conposition pellets obtained after 2 hours _of operation of the extruder

were used as saffildslno LR A aluattined oe PEIGH MBS GFT L IRPTHLEHS -

conposition. 17 _February 2006 52 The resin co 03|t|8n eIIeti obtalned by
the above- nent {"idd@ &its FRIGHIRA ot vRRe 2t b oPFRPEEFIGR Cfrol di ng

at 290 Cg theregﬁﬁgbt iy t€§§65%¥ﬁg£nggh 051t{E5 Qgrgb%gggsge e%%d
speci mens’, the vl p
evaluated by the above-mentioned methods. The results
are shown in Table 7.
In the polyphenylene ether composition produced in
Example 24 in which the condensed phosphoric ester (FR-
10 1) comprised mainly of bisdiphenyl phosphate of bisphe-
nol A was used, the amount of a black-colored impurity
(which is likely to be generated when the composition
has poor heat stability) is small, as compared to the
case of the polyphenylene ether composition produced in
i5 Example 25 in which the condensed phosphoric ester (FR-
4) comprised mainly of bisdiphenyl phosphate of resor-
cinol was used. Also, in the composition produced in
Example 24, the weight increase ratio (%) of the compo-
hsition (wherein the weight increase ratio was measured
20 by the above-mentioned water absorption test) is mark-
edly small, as compared to the case of the composition
produced in Example 25. Further, in the composition
produced in Example 24, the lowering of mechanical

strength is small, as compared to the case of the com-

25 position produced in Example 25. It is considered that



5 the pol yphenyl ene ether conposition were neasured and evaluated by the
above-nenti oned nethods. The results are shown in Table 7. In the

pol yphenyl ene et her conposition produced in Exanple 24 in which the
condensed phosphoric ester (FR- 10 1) conprised nmainly of bisdiphenyl
phosphat e of bisphe nol A was used, the anpunt of a bIackTEEP@Wéﬂiﬂﬁﬁurity
(which is likely to be generated when the conposition has poor. heat
stability) is small, as conpared to the case of the pol yphenyl ene ether
conposition produced in 15 Exanple 25 in whiféh t he condensed phosphoric
ester (FR- 4) conprised nmainly of bisdi phenyl phosphate of resor- cinol was
used. Al'so, in tdhr cumRsd it 0h PrOslEesed Nin B fe244)1RR1VBI Glls ig1crease
ratio (% of the conmpo- sition (Wherein the weight increase ratio was
nmeasured 20 by trialime-diRntl onete Med 8o APSEPLh &g €SEhck8alBS katad ¥
smal |, as conpared to the case of the conposition produced in Exanple 25.
Further, in the GoMOSd iBite PR 1 deBXE D Lopért 186, | 8UBHI Bg @fi-
mechani cal strength is small, as conpared to the case of the com 25

posi tion producedddtAMss Aanddnt S £HNSdfies0l that tAdsEebruahy 2006 53
t he conposition (produced in Exanple 24) which has a markedly small water
abSﬁr pt i gq wei ghioripieriadsm atdduceXhi i tExanerd | 20f whetRChakCapnapee! i es,
such as di -

water absorption weight increase ratio.




el ectric | oss tangent, as conpared to those of the 5 conposition produced
(in Exanple 25) which has a |arge water absorption weight increase ratio.
17 February 2006 54 Table 7 Exanples 2425 (Fornul ation: parts by weight)
PPE7775 HI PS2325 FR-114.5 FR-411.5 HSB-22.32.3 LDPE-12.32. 3 Anount of a

bl ack-smal | | arge colored inmpurity PropertiesHeat resistané&ep@pmaadto of
the comlzod i npact strength position (kgcmcm 13.215.9 before wa- ter
absorp-Tensil e strengt h668643 tion(kg/an)Sgblt flowrate (g/106.15.3 mn)

Table 7
Examples
24 25
{Formulation: parts by weight)
PPE 77 75
HIPS 23 25
FR-1 14.5
FR-4 11.5
HSB-2 2.3 2.3
LDPE-1 2.3 2.3
Amount of a black- small large
) colored impurity
Properties [y ..t resistance (°cy 118 119
! of the com- -
s Izod impact strength
position
before wa- [(Kg'cm/cm) 13.2 15.9
ter absorp- Tensilg strength 668 643
tion {kg/cm”)
Mglt flow rate {(g/1l0 6.1 5.3
min)
Weight increase ratio 1.2 10.0
- (weight %)
Properties [1;53d impact strength
of Ff‘ COM~ | (kg - cm/em) 14.8 12.8
POSILION i etention ratio (%)) (112 %) (67 %)
after water T 1 " Th
absorption |fERSile stireng
P (kg/cm®) 701 564
(retention ratic (%)) {105 %) (88 %)




Wei ght increase ratiol.210.0 (weight 8) Propertieslzod inpact strength of
the com (kgcm cm 14.812.8 position(retention ratio (~)) (112 %9 (67 %9 after
wat er absorptionTensile strength (kg/cnZ) 701564 (retention ratio (%) (105
% (88 % 17 February 2006 55 | NDUSTRI AL APPLI CABI LI TY The pol yphenyl ene

et her conposition of the present invention is friendly td/7tHedrusny2p@hnent
because the pol yphenyl ene ether conposition contains neither a 5 hal ogen
conmpound nor an antinony conpound as a flang retardant. Also, the

pol yphenyl ene et her conposition of the present invention retains good heat
resi stance, mechanical characteristics and dielectric properties which
are inherently possessed by a pdNDBRERYARENAPBLAEABI&ITESi n. Further, the
pol yphenyl ene ether conposition of the present invention, in the injection
mol di ng thereof, ha%hexpelyehenydlede &tdeye MR IR tPEstRAIPTESENB-
stantially free fromgeneration of a gas and from adhe- sion of the flane
retardant cont atA¥@PtASNeiLs tfyitemdins tipltdhe RPheennert nbearagecyble tine

of the poly-
polyphenylene ether composition contains neither a

5 halogen compound nor an antimony compound as a flame
retardant. Also, the polyphenylene ether composition
of the present invention retains good heat resistance,
mechanical characteristics and dielectric properties
which are inherently possessed by a polyphenylene ether

10 resin. Further, the polyphenylene ether composition of
the present invention, in the injection molding thereof,
has excellent mold release characteristics and is sub-
stantially free from generation of a gas and from adhe-
sion of fhe flame retardant contained therein to the

15 mold, so that the molding cycle time of the poly-
phenylene ether composition can be shortened. Further-
more, the polyphenylene ether composition of the pre-
sent invention also has excellent chemicals resistance

. and excellent impact resistance.

20 By adjusting the heat resistance and flame retar-
dancy of the polyphenylene ether composition of the
present invention to a desired level, the polyphenylene
ether composition of the present invention can be ad-
vantageously used in application fields in which good

25 heat resistance, flame retardancy and dielectric prop-




phenyl ene ether conposition can be shortened. Further- nore, the

pol yphenyl ene et her conposition of the pre- sent invention also has
excel l ent chemi cals resistance and excellent inpact resistance. 20 By
adjusting the heat resistance and flanme retar- dancy of the polyphenglene
ether conposition of the present invention to a desired 17eb@ruar 0

pol yphenyl ene ether conposition of the present invention can be ad-

vant ageously used in application fields in i ch good 25 heat resistance,
flame retardancy and dielectric prop 17 February 2006 56 erties are

requi red. For exanple, the pol yphenyl ene ether conposition of the present
i nventi on can bemses aas nE@rimdd f foraetiasipds, siloh rasliphainignof

el ectric appliances, and electric and el ectronic conponents 5 which are
used in t he aboed¢heentdooped idppln ot itdre dIredest buventioni aaprder vEed t he
above-nentioned ar- ticles to be light in weight and al so to be
thin-wal l ed, thks petestiend dre ettarclampoieh ons oroesbngs egénelpriric
vention can be advantageously used. 10 17 February 2006 57 CLAIMS 1. A

pol yphenyl ene eeppliconsssi ansh deghtist mpd electronic components

5 which are used in the above-mentioned application
fields. Further, in order for the above-mentioned ar-
ticles to be light in weight and also to be thin-walled,
the polyphenylene ether composition of the present in-
vention can be advantageously used.

10



100 parts by weight of (A) a pol yphenylene ether 5 resin or a conbination
of a pol yphenylene ether resin and a styrene resin, 1 to 40 parts by

wei ght of (B) a flame retardant which is conprised mainly of at |east one
menber se- |ected fromthe group consisting of a condensed hos 10 phoric
ester (1) and a condensed phosphoric ester (I1), respecﬂ? @pbjuary é@f¥&sent ed
by the following formulae (1) and (IlI): ( QI ) mi (R"'" )nl R3 (1) and 17
February 2006 58 0 O-P11 p O P-04-n<( O[*" 0 (Q 2)nR wherein each of
Q, @@, B and 4 is a sub- stituent and iddependently represents an al 5
kyl group having 1 to 6 carbon atons; each of Rl and R2 is a substituent
and represents a nethyl group; each OfCB%fﬂgj R4 i ndependently represents
a hydrogen atom or a nethyl group;

1. A polyphenylene ether composition comprising:

100 parts by weight of (A) a polyphenylene ether

5 resin or a combination of a polyphenylene ether resin
and a styrene resin,

1 to 40 parts by weight of (B) a flame retardant
which 1s comprised mainly of at least one member se-
lected from the group consisting of a condensed phos-

10 phoric estex (I) and a condensed phosphoric ester (II),

respectively, represented by the following formulae (I)

and (II):
Q"Y1 (R 4 (Q*)ma
R3
? O
o—f—o o-%-o =
O 4 0
R
(1)
(R2) ., and

Q%) o (Q3%) m3



n has an average value of 1 or nore; each of 10 nl and n2 independently
represents an integer of fromO to 2; and each of m, n2, nB and m4

i ndependently represents an integer of fromO to 3, 0.3 to 10 parts by
wei ght of (C) a hydrogenated 15 bl ock copol yner which is defined as a
hydrogenati on product of a bl ock copol ymer conprising a pbFgbianZ2P6
styrene bl ock and a pol yneri zed conjugated di ene bl ock, wherein at |east
one polynerized styrene block has a nunber average nol ecul ar wei ght of
15,000 or nore, and 17 February 2006 59 0.3560 10 parts by weight of (D) a
polyolefin resin, wherein the weight ratio of said conponent (C) to said
conponent (D) is from70/30 to 15/85. 5 2. The pol yphenyl ene et her

conposi tion accordihgsio claimR Wherein said flanme ¢@tandant (B) is

conprised mainly of\ said condens phosphoric ester (I 3. The

pol yphenyl ene et her osit?on ac i ng toﬁ?lo cl ¥ wherein said
flame retardant (B) T se Osd -€03 phosphoric ester
(I'), which has an a van& of O Iessé)4. The yphenyl ene et her
conposition according to 15 any one of cl ai 1 to 3, wherein thegnmounts
of said hydrogenated bl oc lymer (C) a i d pol yolefin

(Q%) oy (Q%) 3

wherein each of Ql, @2, 03 and 0% is a sub-
stituent and independently represents an al-
5 kyl group having 1 to 6 carbon atoms; each of
Rl and R2 is a substituent and represents a
metpyl group; each of R3 and R4 independently
represents a hydrogen atom or a methyl group:;
n has an average value of 1 or more; each of
10 nl and n2 independently represents an integer
of from 0 to 2; and each of ml, m2, m3 and m4
independently represents an integer of from 0
to 3,
0.3 to 10 parts by weight of (C) a hydrogenated
15 block copolymer which is defined as a hydrogenation
product of a block copolymer comprising a polymerized
styrene block and a polymerized conjugated diene block,
wherein at least one polymerized styrene block has a

number average molecular weight of 15,000 or more, and




resin (D) are, respectively, 0.5 to 3 parts by wight and 0.5 to 4 parts
by weight, and wherein the weight ratio of said conmponent (C) to said
conmponent (D) is 20 from 60/40 to 15/85. 5. The pol yphenyl ene et her
conposition according to any one of clains 1 to 3, wherein the anounts of
said hydrogenated bl ock copolynmer (C) and said pol yol ef i t7 E&buesi 2006D)
are, respectively, 0.5 to 3 parts by weight 17 February 2006 60 and 0.5 to
4 parts by weight, and wherein the weight ratio of said conponent (C) to
sai d conponent (D) is from55/45 to 25/75.%8 6. The pol yphenyl ene et her
conposition according to any one of clains 1 to 5, wherein said

hydrogenated bl ock capoltyman @@rts byt eveigif of N hy deopesbéein form
t hereof , conprises a polynerized styrene block and a polynerized but adi ene

bl ock, wherein reeinei ghieredin ahk) wefighei d-aniley red | 218 s¢ymipomehko¢k )t o
said polynerized butadiene block is from40/60 to 70/30. 7. The
pol yphenyl ene ethesaddnposiponentad@ir disngrdom HA30M adAs5L8mins 1 to 6
wherein said polyolefinresin 15 (D) is a polyethylene. B. The
pol yphenyl ene et her conposition according to any one of clainms 1 to 6,
wherein said polyolefin resin (D) is a |low density polyethyl ene.
5 2. The polyphenylene ether composition acceording to
claim 1, wherein said flame retardant (B) is comprised

mainly of said condensed phosphoric ester (I).

3. The polyphenylene ether composition according to
10 claim 1, wherein said flame retardant (B) is comprised
mainly of said condensed phosphoric ester (I), which

has an acid wvalue of 0.1 or less.

4. Thelpolyphenylene ether composition according to

1% any one of claims 1 to 3, wherein the amcunts of said
hydrogenated block copolymer (C) and said polyolefin

resin (D) are, respectively, 0.5 to 3 parts by weight
and 0.5 to 4 parts by weight, and wherein the weight
- ratio of said component (C) to said component (D} is

20 from 60/40 to 15/85.

5. The polyphenylene ether composition according to
any one of claims 1 to 3, wherein the amounts of said
hydrogenated block copolymer (C) and said polyoclefin

25 resin (D) are, respectively, 0.5 to 3 parts by weight



20 9. The pol yphenyl ene ether conposition according to any one of clains 1
to 6, wherein said polyolefin resin (D) is an ethyl ene-propyl ene
copolymer. 25 10. The pol yphenyl ene ether conposition according to 17
February 2006 61 any one of clainms 1 to 9, wherein said pol yphenyl ene

ether resin (A is poly(2,6-dinethyl-1,4-phenylene) ethel? hghrearyZ@86an
TI,p/c of fromO0.3 to 0.7 as neasured wusing a chloroform solution thereof
having a tenpera 5 ture of 30 C, and has arg /fMh ratio of from2.2 to

5.0, wherein Mvis the weight average nol ecul ar weight of the

pol y(2, 6-di net hyl -1, 4- phenyl ene) ether and Mh is the nunber average

mol ecul ar wei ghandf0thetpokypares Hinwehghtl, angheipredd tdrehareb@dtwherein
each of the 10 Mv and M is determ ned by gel perneation chromatogra- phy
(GPO) using a cehtbe aef omasdr empppantedCli tle saids seaponenst ofhrHs

nonodi sperse pol ystyrene sanpl es.
from 55/45 to 25/75.

5 6. The polyphenylene ether composition according to
any one of claims 1 to 5, wherein said hydrogenated
block copolymer (C), in terms of a non-hydrogenated
form thereof, comprises a polymerized styrene block and
a polymerized butadiene block, wherein the weight ratio

10 of said polymerized styrene block to said polymerized

butadiene block is from 40/60 to 70/30.

7. The polyphenylene ether composition according to
any one of claims 1 to 6, wherein said polyolefin resin

i5 (D} is a polyethylene.

8. The polyphenylene ether composition according to
any one of claims 1 to 6, wherein said polyolefin resin

(D) is a low density polyethylene.

20
9. The polyphenylene ether composition according to
any one of claims 1 to 6, wherein said polyolefin resin
(D) is an ethylene-propylene copolymer.

25 10. The polyphenylene ether composition according to




10

17 February 2006
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any one of claims 1 to 9, wherein said polyphenylene
ether resin (A) is poly(2.,6-dimethyl-1,4-phenylene)
ether which has an nsp/c of from 0.3 to 0.7 as measured
using a chloroform solution thereof having a tempera-
ture of 30 °C, and has an Mw/Mn ratio of from 2.2 to
5.0, wherein Mw is the weight average molecular weilght
of the poly(2,6-dimethyl-1,4-phenylene) ether and Mn is
the number average molecular weight of the poly(2,6-
dimethyl-1,4-phenylene)} ether and wherein each of the
Mw and Mn is determined by gel permeation chromatogra-
phy (GPC) using a calibration curve obtained with re-

spect to standard monodisperse polystyrene samples.



