DESCRI PTFON ' PCOLYARYLENE SULFI DE AND A

COWPCSI TI ON THERECF 5 FIELD OF THE | NVENTI ON The
present invention relates to polyarylene sulfide and a process for
t he preparation thereof. The present ' invention also relates to a
conposition conprising the pol yaryl ene sul fide and a nol ded article
t hef eof . 10 PRI OR ART There has been a need for a
t her mopl asti c resin which. [ i stance and chem cal

resi stance as a mat er iDaIE f%racsel{]elgtbr iblg%ar%qil ectronic parts,

aut onobi l e parts 15 or chem cal apparatus parts. Recently, polyarylene
sul fide ~ (hereinafter referred to as PAS), typically polyphenylene
sul fide (hereinaf tygfy ¥ St erHes dVLIASHEAND DM RIN AHERYOF as

one of resins which neet such a need. A process for the preparation of PAS
I's described in 20 Japanese Patent Publication No. Sho-45-3368/1970, in

whi ch an al kali metal sulfide is reacted with a di hal oaromatic
conpognd i FIEELD COFIHE EMNVENTEIN vent.. However, this process cannot
gi ve PAS having a hi gh nol ecul ar wei ght. Accordingly, PAS

havi ng a | ow nol ectharpxssgt asventZion redmtiesnded avdym byl enghjsadifddiet o
heat acidifying treatnent for
and a process for the preparation thereof. The present
invention also relates to a.compositioh comprising the
polyarylene sulfide and a molded article thereof.
10
PRIOR ART
There has been a need for a thermoplastic resin which
has high heat resistance and:;he@ical resistance as a
material fér electric and eleciroﬁ;é parts,'auiomobile parts
15 or chemical apparatus pérts. Recently, poiyarylene sulfi@e
{hereinafter referred to as PAS), typically polyphenyleﬁgﬁ
sulfide (hereinafter referred to as PPS), has drawn attention
as one of :eéins which meet such a need.
(E . ‘A process for the preparation of fAS is described in
20 Japanese Patent Publication No. Sho-45-3368/1970, in:which an
alkali metal sulfide is reacted with a dihaloaroﬁatic
compound in an organic émide solvent. However, this process
cannot give PAS having a high molecular weight.
Accordiﬂgly, PAS héving a low molecﬁlar welght as
- 25 mentioned above is subjected to heat acidifying treatment for
cross-linking to obtain PAS having a high molecular weight.

However, the cross-—linked PAS thus obtailned is inferior in



cross-linking to-obtain PAS having a high nol ecul ar wei ght.
However, the cross-linked PAS thus obtained is inferior in

mechani cal strength such as inpact strength. In addition, - such PAS
has al so a drawback of being inferior in processability. Several

met hods have been proposed in order to i nprove the nechani cal

stréngth such as inpact resistance. 5 I n Japanese Patent

Publ i cat i GRled¥pan f4W0r S gt 18/ch as impddie StanRb.ZatipRda taeaduct ed in
t he presence of netal car boxyl ates such as sodium acetate and |ithium

acetate i nsuch PASIKEY dDsdr£pirbHBad obRdarintaYidiowsver, the above
conpounds are expensive. Mreover, |arge equipnents, 10 t echnol ogy and
costs are prmckeskdlot]l Separ sdeveral dnetdosieiave been pidoposiedy dnc ombgeunds.

This nmethod is thus extrenely di sadvant ageous. In addition, as the
PAS obt ai rte@l diprane the mechmviccah@igtenatdetsugh asnilinpagt geedstanse -
sil ane coupling agent, it was inpossible to sufficiently enhance

mechagi cal 15 skt efRpanesr PatentmPnhl natdmp Mooy ShdiSdg 1274 0387y +t ype
si l ane coupl i ng agent n Japanese Patent Publication No.

Hei - 6- 3011918 RpEYmerizayign oty sc%n‘%ltqlfc?s"ed“h PEPFSSENGT mEtdilng PAS, a
b 1% oen SRR %0k 550 SRR P BRI R et
eroush {0 SEBLOE SRBEL AR nIISI ST, By ng e 10
th(?re s USASRE RAS WiSdhdAske 2 M ddMAN 1arge equipments,
=_;0 technology and costs are needed for-separating and fecovering
the above compounds. This method is thus extremely
aisadvantageous. In addition, as ihe PAS obtained did not
have enough reaqtivity with an epoxy type silane coupling
agent, it was impossible to sufficiently enhance mechanical
15 strength such as impact strength by adding the epoxy type
silane coupling agent.
= In Japanese Patent Publiéation No. Hei-6-39113/1994,
there is disclosed a composition comprising PAS, a silane
(f‘ compound such as epoxyalkoxy silane and an inorganic filler.
20 However, the reactivity of PAS with the silane compound is
not enough to improve its-mechanical strength such as impact
strength.
| In Japanese Patent Application Laid-open No. Hel-6-
'256517/1994, there is disclosed PAS which has a particular
25 melt flow rate and shows a particulaf degree of increase in

melt viscosity after 1 % of gamma-

glycidoxypropyltrimethoxysilane is added. However, it is



25 melt flow rate and shows a particul ar degree of increase in mel t
viscosity after 1 % of gamma- gl yci doxypropyl trinmet hoxysilane is
added. However, it is necessary to add an al kali netal
hydroxide to a reaction systemin the preparation of the PAS.
Accordingly, the above process is very di sadvantageous for an

I ndustrial scale of t he preparation of PAS because of its higher

costs. 5 peddd Mo | RIdGare EIKAEN fe t 416 HYAoXAMeARS @OTeacdienneeded
for separating and recovering the above conpound. This is anot her

| ar ge di sasivsémigin the preparation MEFARME IPAS .PARCce® rddngiliyy elthepabbvien
adhesion to other resins, particularly epoxy resins. Accordingly,
there 10 prdwssdesn veny aiﬁsaﬁvﬁnnmgyomrfem an pgndustindadf seafewieEn PAS
i's bonded to PAS or to other resins with an epoxy type adhesi ve or
when el ect¥he prepdxatiomiaf 74 depayissegfed i hiigher COS&—ﬁ -epoxy resin.
Accordingly, various attenpts have been done in order to i nprove
adhess on dforeye®y cfRBge ragtirmentr teehRAlogy and ﬂ%ﬁé are ae€ferfsed a
PPS resin conposition cqurls <9 carnauba wax in _Japapese Patent
overiqg gg

Appl i cat i G LRV 1D 3P PPV FOmROoBPE - e I Sc dffposi ti on

I n which a filrou nonfi brous filler and pol yal kyl ene et her
are bl endet*® % Sliflf"?%a%jg évarﬁ’a‘-’lgent Appl i cation Lai d-open No. Hei-4-

oot ho%2, P PR OO Lo U kel i inesion 48127,
Ja?anese Rl fﬁ&&ﬁéﬁﬂéé¥£ﬂéﬁi&fﬂ%ﬂbﬂﬁky'ﬂ@sfis Accordingly, there
10 has been a problem of poor adhesion property of PAS when PAS
is bonded to PAS or to other resins with an epoxy type
adhesive or when electric or electronic parts are sealed with
an epoxy resin.
Accordingly, various attempts have been done in order
15 to improve adhesion of PAS to epoxy resins. For example,
there are disclosed a PPS resin composition comprising a
carnauba wax ln Japanese Patent Application Laid-open ﬁo. Hei-
2—272063/1996; a PPS resin.composition in which a fibrous
Qﬁf and/or nonfibrous filler and polyalkylene ether are blended
20 ip Japanese Patent Application Laid-open ﬁo. Hei-4-
275368/1992; a PPS resin composition comprising a highly |
water absorbing resin such as a cross-linked polyacrylic acid
salt in Japanese Patent Application Laid-open No. Hei-5-
17104i/1993; a éPS resin composition in which an aromatié
25 sulfone compound and a fibrous and/or nonfibrous filler are

blended in Japanese Patent Application Laid-open No. Hei-6-

57136/1994; a PPS resin composition in which an aliphatic



171041/1993; a PPS resin conposition in which an aromatic 25  sul fone

conpound and a fibrous and/or nonfibrous filler are bl ended in
Japanese Patent Application Laid-open No. Hei-6- 57136/ 1994; a PPS
resin conposition in which an aliphatic pol yester and

fi berous and/or nonfiberous filler are blended i n Japanese Pat ent
Application Laid-open No. Hei-6- 107946/ 1994; and a PPS resin

conposi t i %%{éé@%@nd £ be‘}‘&:)‘sl( gatnbrq%‘?:“ﬁgﬁ?fgbg%ﬁén‘%ﬁgg‘tﬁte%kiggﬁnde .

t er epht hal®at copolyner ende apanese I'cation

Lai d-0pen 41 gapdfesd WatGnkSOBHY/1AM4 orHRUTUEbpeRCRb. T RBISEANCE 1S | OW in

all of the resin conpositions mrentioned above, because they cont ai ns

a mat eri aly gofg 4) 10 f1ed@ind @SIEHIRNER 1InS dompRs1kh8R in whibhat of PPS.

Mor eover, sone of the resin conmpositions Sshow 10 remar kabl e decrease in
nmechani calpcily @tdiylene cyclohexane Hifie@hylenal serdphehabadeq PAS resin
‘conposition conprising a carboxyl group-containing PAS in Japanese
Pat ent copolAppdy dat ikdreridad-depdapdnesidePadeh®@82ppA 1882 ioandaddPaBenesi n
conpasi tion conprising an am no group-containing -PAS in 15 Japanese

Pat ent Appia.c@eiorb1IA6B 1P Mo, Howede25388a19F8sistancghdselawelpr epar ed,
for exanple, by copol ynerizing di chl orobenzene havi ng a carboxy group
or an am rdtlgrfup-he resimmigamposid ionge mentd oggehakogrobberprREGsERCYN a
process that. t hese di chl or obenzenes remain in a reaction s¥sten1

Further, Sptaing@ fM&SIAl oF didaR SeapasesitarAcs 8 nBreSufPRE ent .
G i SR R Gl R 62, pampgae RO R
resi lno f Ovﬁenlgerrl&%lien daec'@a%ecq.\ﬁi tr&échanical strength. :

There are also descrlbed a PAS resin composition'
comprisingza carboxyl g?éup—containing PAS in Japanese Patent:
Applicatioﬁ Laid-open No. Heil-4-198267/1992, and a PAS resin
composition.comprising an amino group-containing PAS in

15 Japanese Patent Application Laid-open No. Hei-5-25388/1993.
These are prepared, for example, by copolymerizing |
dichlorobenzene having a carboxy group or an amino group.
Therefore, there 1s such a problem caused in a p¥ocess that
C{' these dichlorobenzenes remain in a reaction system. Further,

20 the adhesive strength of PAS obtained is not sufficient.
Meanwhile, PAS also has a drawback that mechanical
strength such as toughness 1s very low at a part where the
forefronts of two or more resin flows merge in a mold cavity
in a molding process, that is, alweld part. . Accordinély,
25 there is a problem that a weld part is first destroyed when

subjected to heat or mechanical stress.

Various methods have been proposed to improve



in a nolding process, that-is, a weld part. Accordingly, 25 there is a
problemthat a weld part is first destroyed when subj ected to heat
or. nmechani cal stress. Vari ous net hods have been proposed to
| mprove mechani cal strength of a weld part such as

t oughness. I n Japanese Patent Publication No.

Hei*- 6- 39113/ 1994, there is described a resin conposition in which
PAS, a sihaBBanical eewpayghHd sgch wela@ppaytatkckyasi tewghmesls an i norganic
filler are blended. In Japanese Patent Publication No. Hei-6-
51311/ 1994, ther eInsJdpanesbeHatentesPubtbopbioni Bo. i HeihbchO113/13PAS

am no al koxy silane and an inorganic filler are bl ended. I n Japanese
Pat ent Apphiecat iendeaicaibpdnaNgesikiecomposition1983¢01alngPAS N2 silane

Hei - 3- 43452/ 1991, there is described a resin 10_ conposition in which
PAS, urei gompomade sagh as EPROKYaslkoxy siippeepndranplappedifichbbier the
reactivity of PAS with the above sil ane cogggunds I's_npt_sufficient

andh5accoP6Pn6ﬂ?Pded- IpngrBoBRERt PRAeRECRURL LGRLLPR NGt ST ~& wel d part

' t ' t fficient. | dditi AS | d
e ot UL the5. 5, eSS, chlyR bRy EBF 1 i 0 1
| s added boeagh 3heRBkyAliTbhaBhA! afALRBIYLALE EYEfler are BPemgdal™
acetate and i thium acetate is used as°a pol yneri zation assi stant

agentin a{LeactiRsSY 0 Wt 1omn Talepshafo¥ei ghi-PAS.i s subjected
to heat agfd?%%F%%sgzghgg?ﬁegF%é%? %oogb%gin aﬁhighonnlecular wei ght PAS.

These 19RR3@091989. ahlerefione4308y2199d; avhaek iLhadepceppedt 4Oonesdst s
of{ PAS is large or that it is inpossible to obtain PAS having
10 compositiop in which PAS, ureido silane and an inorganic
filler are blenéed. Howgver, the reactivity of PAS with the
abdve silane compounds is not sufficient and, accoxdingly,
improvement in mechanical strength of a weld part such as
toughness is not sufficient. In addition, PAS is prepared in
15 a process where the reaction is conducted in two steps and
water is added in each step, or alkali metal carboxylate such
as sodium acetate and lithium acetate.is used as a
polymerization assistant agentin a reaction system, or a low
molecular weight PAS is subjected to heat acidifying
20 treatment to obtain a high molecular weight PAS. These
processes, therefore, have a drawback thét preparation éosts

of PAS is large or that it is impossible to obtain PAS having

sufficient mechanical strength.

25 BRIEF DESCRIPTION OF THE INVENTION

A purpose of the invention is to provide a novel PAS

which is prepared without using the aforesaid expensive



suf%icient nmechani cal strength. 25 BRI EF DESCRI PTI ON OF THE | NVENTI ON

A purpose of the invention is to provide a novel PAS . which is
prepared wi t hout using the aforesaid expensive

pol ynmeri zation assistant agent and, therefore, is cheap and - has
enough reactivity with an epoxy type silane coupling agent, whereby
i mptrovenent of nechanical strength such as | npact 'strength may be

ef f ect ed b%rgg,kgrfzéuaﬁ addPLihnlladent Sna PARAERIIAA! AL Fpla) Allla 20Nt

Thus, the ent ‘Tnventi on provi des a po yaryl ene _ _
characteriggd éfoh tr@@c@ﬁi@%twimr@pfey&iﬁ type sil@BiMHRpA Gy oride is

in an anmount of not nore tha 7 %b wei ght, a nelt viscosity V6

is 20 to 1598890, p@ﬁéﬁébﬁnﬂnproa&nen@m aidcidintdRd Fiarafgts siicH east 15

m cro nol es/g, wherein X represents an al kali netal or a hydrogen

atom impact strdhgtipresgrbe  effedied by snly avildes le pmesess ofora t he

preparation of the polyarylene sul fide mentioned above, wherei n an

al kal 5 nmetpélypuetizietionrassisdami tagent.l5  di-hal oaromatic conpound in an

organi c am de solvent, while a part of a gaseous phase in a reactor is
" condensed by cool |'Wgus: the mmsim@%rnrwmqﬁewmmrnl@%t urn

t he condensed quid to a_liquid phase, characterized |n t hat the

pol yar vyl en%“%ﬁ*‘??dec??ia?%iﬁ%p%ﬂ Pt aIHFARY Hharecty witd gani ¢

sol vent angeégffe thﬂriée is in an amount of not more than 0.7 % by
weight, a melt viscosity V6 is 20 to 15,000 poises and a

'10 content of -SX groups is at least 15 micro moles/q, whérein X
represents an alkali metal or a hydrogen atom.

The present invention also provides a process for the
preparation of the polyarylene sulfide mentioned above,
wherein an alkali metal sulfide is reacted with a

15 dihaloaromatic compound in an organic amide solvent, while a
part of a gaseous phase in a reactor is condensea by cooling

a gaseous phase part of the reactor to return the condensed

liguid to a liquid phase, characterized in that the

o~

polyarylene sulfide (i) thus prepared is washed with an
20 organic solvent and then with water.

Another purpose of the present invention is to
provide a PAS resin composition having excellent adherence to
epoxy resin in addition to high heat resistance'and
mechanical strength which the prior PAS has.

25 Thus, the present invention also provides a
composition comprising 100 parts by weight of (aA) a

polyarylene sulfide and 0.01 to 5.0 parts by weight of (B) at



Anot her purpose'of the present invention is to provide a PAS resin

conposi tion having excell ent adherence to epoxy resin in addition to
hi gh heat resistance and mechani cal strength which the prior PAS has.
25 Thus, the present invention also provides a conposition
conprising 100 parts by weight of (A) a pol yaryl ene sul fide and 0.01
to 5.0 parts by weight of (B) at | east a silane conpound,

CharaCterif§#¥{rhtéﬁ%aﬁé“%ompoundngﬁﬁyﬁgt 2 fide 3as (g extract with

met hyl ene chloride o “not nore than 0.7 % by weight, a nelt

Vi scosi ty,péf;[fé‘éf%l@lfxe i1Pide has ad QA BT MARKELRHYA@NE N 10 1aSXogl OUpS
of at least 1 mcro noles/g, wherein X represents an alkali netal or

a hysit agere atiodn GuTd € hey sidans Camieind viisceliagt,ed f,r o e to
group consi sting of methacryl oxy silane conmpounds, ureido. si | ane
conpounds BRI ePpoxgises cared conpminaist. offhe-SX lgenomps of atcdmgasdnd5(B) is
preferably selected fromthe group consisting 10 of nethacryl oxy sil ane
conpasinds mieireredbes sl arfeexolpdumepresents an alkali mitadr o¥e® pur pose
of the present invention is to provi des a nolded article of PAS

conposi t i dWeFRILR ratom, an dhmhitlalane componnsdis selesigindseomother s wel d
part is 15 high and is cheg‘g‘l‘é’l reypared. Thus,, the
present i nEHP PRELHHIRDRY 4%ﬂ(ﬂ9¥y silane,compoynds,i #5edRel d part,
obt ai ned bgiig'ection no diqgithe :

e compounds a epoxy silane compounds. The silane

compound (B) is preferably selected from the group consisting

10 of methacryloxy silane compounds and ureido silane compounds.

A further purpose of the present invention 1s to
provides a molded article of PAS composition wherein
mechanical strength such as toughness of its weld part 1is

15 high and is cheaply prepared.

Thus, the present invention also provides a molded
article having a weld part, obtained by injection molding the
composition mentioned above, wherein the silane compound {(B)

Qﬁ' is the epoxy silane compouﬁd.
20
PREFERRED EMBODIMENTS OF THE INVENTION

In the present PAS, a content of.-S8SX groups is high.
Accordingly, the present PAS may react with a large amount of
silane coméounds. An amount of an extract of the present PAS

25 with methylene chloride is little, which means that there are
few oligomers having a relatively low molecular weight. As a

result, silane compounds are not wasted. Therefore, the



conposi tion nentironed above, wherein the silane conpound (B) IS
-.epoxy silane conpound. 20 PREFERRED EMBODI MENTS OF THE | NVENTI ON
I'n.the present PAS, a content of -SX groups is high. Accordi ngly,
present PAS may react with a | arge anount of . silane conpounds. An
anount of an extract of the present PAS 25 with nethylene chloride i

littl e,

whi ch neans that there are few ol igoners having a rel ati

t he
t he

S
vel y

| ow nol ecupaes¥Rt JbAs RE&salarge red®EiNity Sh ©H6s COAW Wk pairidals Wast ed.

Ther ef or e,

t he present PAS has |arge reactivity with

si |l ane conpeubdasakigh mechaiftil ast Péndit resihicai med 18t reeiiny avilat reed by
adding only a little amount of the aforesaid agents.

An ext ract1bttlheapoex:1EnofPﬂJ$evmf¢1ramr@Izememml ori de is in an

anount of not nore than 0.7 % by weight, preferably " not nore th
0.6 % by wei ght, pant a&uraetyOﬁothmeesmm RAS with methylgnewghiiqridsh
the above range is nmet, there are few ol igoners having a rel ati
| ow mpl eculr LjepBhamPRNPAGE not m°rGV\HF%‘h ‘boﬁo‘?tmbrwqjglﬁr'efierrqféfamfy t he

anount of the extrac excee t he above u er limt, the effect

the sil aneRot moxe E%ﬁﬁoﬂngs bRy %W‘e RN ﬁr‘ﬁﬁgt"f?%%c‘ﬁ‘ qcrr'p
resistance ade on oA The am)ut of th etr ct with
met hyl ene cﬁ? Qgﬁl“ de erm ne% 2R9Y% e s met, ke a’?—eoufre‘brans

PAS powder
extraction

(.

10

15

20

25

°i?88H€§g b V§gg,9Iﬁ%féb¥¢gﬂf lowjﬁ%leéﬁﬂé¥id&&ghﬁﬁfﬁﬂra§gxhle

our our
which condition is preferred. If the amount of the extract

exeeeds the above upper limit, the effects of the silane
compounds to improve mechanical strength such as impact
resistance and adhesion are low. The amount of the extract
with methylene chloride is determined as follows :

Four grams of PAS powder is added to 80g of methylene

_chloride. After Soxhlet extraction for four hours, the

whole 1s cooled to room temperature. A methylene chloride
solution after the extraction is placed in a_weighing bottle.

The Soxhlet extractor used above is washed three times with
a total weight ofl60g of methylene chloride. The washing
so;utions are recovered and put in the above weighing bottle.

The whole 1is heated to about 80 C to evaporate methylene
chloride from the weighing bottle and the residual is
welghed.

The present PAS has a content of -SX groups of at

least 15 micro moles/g, preferably 18 to 35 micro moles/q,
particularly 20 to 30 micro moles/g, wherein X represents an

alkali metal or a hydrogen atom. If the content of -SX

an
en
vel y

s of
act

of
t



whol e is cooled to roomtenperature. A nethylene chloride sol ution
after the extraction is placed in a weighing bottle. The Soxhlet
eéxtractor used above is washed three tines with a total weight of 60g of
met hyl ene chl oride. The washing 20 solutions are recovered and put in

t he above wei ghing bottle. The whole is heated to about 80 [err]C
to evaporate nethyl ene chloride fromthe weighing bottle and the
residual igroups is bdEWWNAE lower 1imit, the HIRARISIEY oFABARBAG1&nCONTt €Nt
of -SX groups ‘of at 25 | east 15 mcro noles/g, preféerably 18 to 35
mcro ol as{hne compouri® tis Ul .| Y DEA elreridd o @FMRheS conteher eifn -Xx

represents an al kali nmetal or a hydrogen atom |If the content of
- SX groups is caroigis ot ke delllowsl awer limt, the reactivity of PAS
“with sil ane conmpounds is |ow. Determ nation of the content of -SX

groups is carried RAR powdest |imwsiried at 120 C fleAS4pbwmeiens.i s Teengg at 120
[err]C for 4 hours. Twenty 5 grans of the dried PAS powder are added

to 150 g rapgrehythe dried PAHpawdeni@ne addedt itor dd0viggefodismethy lr-oom
tenperature for 30 mnutes not to | eave coagul ated powder. The

slurry is 2-PYZrokidqng anchi Meksth & LaFoNSLymed WOOR: SSERESAS LR £8Tof
ot gl LS TR T kg o 2o
| i i usted to. 4.5 by. addi N hydr.ochl or i d. |
Tt 11 od LSS A G FE e MR kR Luere qronddf Y
ti r(“?s W TR, £a0h Q&g Ibre G MBSy 1188 ¥akkCis added to 200 g

'10 of pure water to form a slurry again. Then, the pH of thé
slurry is adjusted to 4.5 by adding 1IN hydrochloric acid.
The slurry is stirred at 25 C for 30 minutes, filtered, and
washed six times with each one litre of waim water of 80 C .
The resulting cakeé is added to 200 g of pure water to form a
15 slurry again, and titrated with 1N sodium hydroxide for
quantitative analysis.
The present PAS has a melt viscosity, VG' is 20 to

15,000 poises, preferably 100 to 10,000 poises, particularly

o~

400 to 5,000 poises. If the melt viscosity is below the -

20 ldwer limit, properties which PAS originally has can no£ be
obtained and the reactivity with silane compound is' |
insufficient. Accordingly, the improvement of mechanical
strength, which is one of the purposes of the present
invention, and the improvement of adhesion can not be

25 effected. If the melt viscosity exceeds the upper’limi£, the

moldability deteriorapes, which is undesifable. In this

specification, the melt viscosity, V is a viscosity in

6I



The resulting cake is added to 200 g of pure water to forma 15 slurry
again, and titrated with 1N sodi um hydroxi de for quantitative

anal ysi s. The present PAS has a nelt viscosity, Verr], is
20 to 15, 000 poi ses, preferably 100 to 10, 000 poi ses, particularly
400 to 5,000 poises. |If the nelt viscosity is belowthe 20 | ower
limt, properties which PAS originally has can not be obt ai ned and

the reactlvHEy g&%fﬁ an CgﬁgﬂpQﬁg r%sin is hemﬁuE%&Cbeﬂinu QOEQ'ESbY’

t he |nproéénen strength IS one o € purposes
of the pregenfyy 1oaednv>%ntz'o%g@%2t e 'ammsnset 10Loaghegi 99 gananot be
25 effecte % It viscosity exceeds the upper limt, the
nDIdablIltﬂadyﬁgggﬂg&qtes mhlch is undesirable. In this

specification, the melt viscosity, V[err], is a viscosity in

poi se deternm ned afheprdiRnte PG m@nmab&ebohbevalmuyeseapraﬁered in herr]C
with a load of 20 kgf/cnferr] at a ratio of L to Dof 10 in a flow
testgr. process whereibhamraakeli RheSalesnildided dboveamhgdbeiphepared in a
5 process wherein an alkali metal sulfide is reacted with a

di hal oar oréithad. ceommpatid icempeuadgdm enawirgende! eedde whilvens, while part of

a gaseous phase in a reactor is condensed by cooling. a gaseous phase
part of .. Al @fctaorgatsmu@t M%énc@na@ﬁgé@r is confipaﬁpe by goPitd4ued
phase, and t he poI Iene sulflde gl t hus pL nged IS mashgd W th
an organléwﬁﬂﬁﬁﬂﬂ th eﬁ&FQF to ret e condense

- liguid to a liquid phase, and the polyarylene sulfide (i)
‘hio thus prepared is washed with an organic solvent and then with
water.

Now, the aforesaid PAS (i) can be prepared using a
method described in Japanese Patent Application Laid-Open Hei-
5-222196, US Patent 5,342,920 and EP 0 547 718 A3.

15 In this preparapion process, the condensed and
refluxed liquid has a higher water content cqmpared to the
liquid phase bulk, because of difference of the wvapor
pressures between water and an amide solvent. This reflux

fo with a higher water content créates a layer having a higher

20 water content in the upper part_of.the reaction mixture. As
a.result, largexr amounts of_thé remaining alkali metal
sulfide (e.qg., Nazs), alkali metal halide (e.g., NaCl) and
oligomers are contained in this layer. In conventional
processes, formed PAS, starting materials such as Nazs and by-

25 products are mixed together homogeneously at a high
temperature of 230 C or higher.' In such conditions, high

molecular weight PAS is not formed and, moreover, even once-

10



hbm; the aforesaid PAS (i) can be prepared using a met hod described-

I n Japanese Patent Application Laid-Qpen Hei- 5-222196, US Pat ent
5,342,920 and EP 0 547 718 A3. 15 In this preparation process,

t he condensed and refluxed liquid has a higher water content conpared
to the | i qui d phase bul k, because of difference of the vapor
pressures between water and an am de solvent. This refl ux wth a

hi gher valrghnedNpaR! @teeae ohgnekibadi vg éobfngbﬁiopﬁgnol ¥@tgy— cont ent
in the upper part of t reacti on m xture. a result, Targer
amount s oprdafcteai IIIanh%| akisedtt plrocess, 1ﬁuu-l He1{evea, the@Sine al kal i
netal halide (e.g., Nad) and oligoners are contained in this |ayer

| n convenwifordsaid unfapbaabiecphehomend AP, bet avbifgdefectiatrs whidth as
‘Na2S and by- 25 products are m xed together honobgeneously at a high

t enper at uiaterf23@ [with] Ceacthogheay be ewchudeddverpneffécyhvely and

nmol ecul ar wei ght PAS is not forned and, noreover, even once-

10 5 high moleculpgr Wed IPASPASYMBE bepgbyﬁéneéebyt@ctbvmhrp%hml as
by- products. In the present process, it _is believed that the '
aforesaldtﬁﬁfgﬁéﬁéﬁﬁepﬁﬁéﬁoﬁéﬁ& HﬁyabEeQGBPHeﬂndfEEFEng%ﬁl%hlarge

interfere with r%%ctlon g%y ge excl gedtver¥ effectivel oP i he 14 uﬂégh
nol ecul ar. 3AY A8 Wﬁ} e SPaFﬁg Byt8ct 9e?99350??ﬁé 9
phase. «However, this method should not be restricted by the
effects.attained only by the aforesaid phenomena, but various
“10. effecis caused by cooling the gaéeous pﬁase part may give

high molecular weight PAS.

Addition of water in the middle course of the
reaction ié unnecessary.in this method, unlike in
conventional processes, but such addition of water is not

15 precluded. However, some of the advantages of this method
will be lost with operations of adding water. Accordingly,
.ii is preferred that the whole water content in a
polymefization system is constant in the course of the

Qﬁ_ reaction.

20 _ A means of cooling the gaseous phase part of a
reactof may be any cooling means known per se, such as
external cooling or internal cooling, and preferably
comprises an internal coii in which a coolant flows mounted
in an upper internal part of the reactor, an external coil in

25 which a coolant flows coiled on an upper outer wall of the
reactor, a jacket in which a coolant flows mounted on an

upper outer wall of the reactor, a reflux condenser mounted

11



t he gaseous phase part of a reactor and returning a | arge ' anount of

a water-rich reflux to the upper part of the liquid phase.. However,
this method should not be restricted by the effects attained only by
t he aforesai d phenonena, but various 10 effects caused by cooling the
gaseous phase part may give hi gh nol ecul ar wei ght PAS.

Addition of water in the m ddle course of the reaction is

unnecessampovie fthies rdaiched, oinki kAikNfor spragOiyedti BPISwifg ORLESESor but
such addition of water is not 15 precl uded. However, sone of the

advant agegrasf (tehigs ,matihodr nitrogehl ghe)l dskrewutlh vpeantnpper obutedi ng

wat er. Accordi ngly, - it is preferred that the whole water. content in a
pol yner i zataildn ofy ¢hemriesicdorst aAnyi npthhr meansemay aheo be appriediamn. 20
A nmeans of cooling the gaseous phase part of a reactor may be any
cool i ng né&ng lfoMreyehaye, a@u@ﬁf&§t of incgﬁ@e#naltbeo@mﬂgnbrofn@erna

cooling, and _preferably nBrlses an internal coil in which a

cool ant fF@W&“ﬁb&ﬁté@e reactan all HﬁpérSPHF@FHQFnBaP?mB?r?h%r?e%%tor, an

ext er nal c0|I in %p a coolant . flows cojled, on_an Uﬁper ﬁ#ter wal |
°4c P on”

of the mppgg&ﬁgplya &t 9 nPRAleh LeEBBFARPTP) oWRTRRY %n

upper outer f t react Qr f enser
above the'f 2@%cn il §§Unlpg ngs%?%ﬁlﬁﬁsgr g? mater Qis from the gas

(e.g., a'hp%%r”b%&Qg%@ Q@%Ln@bh@ﬁbh&ltQeQQtHPPCVIRUEEé case of the

external cooling, a watef/amide solvent mixture condensed on
iO the wall of a reactor may fall down along the wall to reach
the liquid phase in a reactor. Then,.such a water-rich
mixture reQains in the ﬁéper part of the liquid phase and
maintains the water content there relatively higher. In the
case of the internal cooling, a mixture condensed on the

cooling surface may fall down along the surface of a cooling

15
unit or the wall of a reactor and reaches the liquid phase in
a reactor, likewise.
Meanwhile, the temperature of a ligquid phase bulk is
ﬁﬂ maintained constant-at a predetermined value, or controlled
'20 ip accordance with a predetermined temperature profile. 1In

the case where the temperature is constant, reaction 1s
preferably carried out at a temperature of 230 to 275 C for
0.1 to 20 hours, more preferably 240 to 265 °C for 1 to 6
hours. It is advantageous to apply a reaction temperature
25 profile having at least two steps in order to obtain higher
molecular weight PAS. The first step in the two steps

operations is preferably conducted at a temperature of 1385 to

12



wal | of the reactor. Any other neans nmay al so be applied as | ong as
they have an effect of increasing the anount of a reflux in the
reactor. Wien a surrounding tenperature is conparatively |low (e.qg.
normal tenperature), proper cooling may be done by renovi ng heat
insulating materials fromthe upper part of a conventional reactor.
In-the case of the external cooling, a mater/anide sol vent m xture

R T2 7 R o - T
m xture rf%&”éo'ﬂ?hgﬁa&? 43 Par: f %gréé«fé’ {‘%d’hé‘se #Mactio x‘%eﬂt ai ns

t he wat er cont ent re re ative case O

i nt er nal EQOEbagfa%(%ég?E@afﬁg%ﬁ]ff@i% 1% 1P morRAli0 WA Ay fal

down al ong the sur a co reactor and

reaches thgql i fotloPBaserafes of sfad CACA A iond ki Sase noticeably.
Meanwhi | e, the tenperature of a liquid phase bulk is mai nt ai ned

constant '.aheafp_f@de.&eéw PetpyéféeabDf &iddd Al ed Lk whHeh aceertdanaE wWith a
predeterm ned fenperature profile. In the case where the tenperature

I 'S const abhe remainbngidihaloarpmatibr aldypomd itesl the chamyddmper dtrure of
230 to 275 [err]C for 0.1 to 20 hours, nore preferably 240 to 265 C
for 1 to Bhe polyheuizatien|systemniaigeotd 40 rpis b andkddie gviemdaat ure
25 profile having at |east two steps in order to obtain hlgher

mol ecul ar Wakpht rPAChes 2 Fapge QF cbom IA0Q P AXRO0-  Thegatda G is

E%eferabl¥ %8nggctefeat a nperfééﬁfééﬁweié%t range of from 5,000 to

10 15,000 are more preferred. If the ratio exceeds 40 mole %,
side reactions such as depolymerization tend to occur in a
subsequent secohd  step. If it is less than 1 mole %, it is
difficult to obtain high molecular weight PAS finally. Then;_
the temperature is increased and in a final step, the

15 reaction is preferably carried out at a reaction temperature
of 240 to 270 C for 1 to 10 hours. If the temperature is
lower, sufficiently high moleeular weight PAS cannot be
_obtained. If ;he temperature exceeds 270 °C, side reactions

Cﬂ such as deéolymerizatioﬁ tend to occur and it is . difficult to

20 stably prepare high molecular weight product.

In prac£ice, a water content in alkali metal sulfide
in the amide type solvent is brought to a predetermined value
by dehydration or.addition of water at need in an atmosphere
of inert gas. The water content is preferably 0.5 to 2.5

25 moles, more preferably 0.8 to 1.2 moles, per mole of the

~alkali metal sulfide. If it exceeds 2.5 moles, a reaction

rate is low and byproducts such as phenols increase in a

13



240 [err]C . If the tenperature is lower, a reaction rate is too

| ate to be practical. If it exceeds 240 [err]C a reaction rate i's
too fast to obtain sufficiently hi gh nol ecul ar melght PAS - and,
noreover, rates of side reactions increase noticeably. The first
step is preferably ended at a tinme when a ratio of t he remai ni ng

di hal oaromati ¢ conpound to the charged one in t he pol yneri zation

systemis £h14944@ g?k%r%{ﬁ@dcbﬁﬁlgﬂhSﬁubﬁrthe reac¥ebANind caghesnadr! agge of
from3,000 to 20,000. The ratio of 15 nol e % and a nol ecul ar

wei ght r apge yalerfiiz@mi2n0@@gree 1@ 1owl5, Qeoiarerrmégspae&eroesi.moié,the
rati o exceeds 40 nole % side reactions such as depol yneri zation

tend to octier riedcdion ratesulsegociassecondbshaep. suFfitlenlyyelsghhan 1 .
nmole % it is difficult to obtain high nolecular weight PAS finally.
Then, molechd arewedghttuoeei, s andc nedigedrabdei meactiont suep, agheidg5
reaction is preferably carried out at a reaction tenperature of 240 to
270 [serr] €epgtionsomay pegug.- |f the tenperature is | ower
sufficiently high nol ecul ar wei ght PAS cannot be obtained. If the

t enperature exceed® iPe rase] ef tipdeneegteporgaction %Ecﬁ genstant

depol yneri zation tend t and it |[s difficult to repare

b
high ol eLSMRETRLITEY ﬁ%&ﬁ%@?ﬁiw o' the Gaseofif ppage; Bert aSLERLY pLepar

or caet o mEREE G APuERoL1a bey staxishyopf hATebLETBRGN Fp0 & cHERE Cd T

an atnosp f Alen er e 5to
55 25 ha! %ﬁle Cﬁgfg%prgfg%ggggﬁéugg E bﬁ?egﬁgggfébf éeéébéa 3

al kallol mekdle Pebfindeng bfi tth@“?réﬁéiian5 rr@heaheacaeacafwhe multirate i's
| ow™and byproducts such as phenols increase in a
steps reaction, the cooling is preferably started in the
"middle course of temperature rise after a first step
reaction, but more désirably startéd in a first step
reaction. Pressure in a reactor is usually a most proper
15 measure for a degree of a cooling effect. An absoclute value
of pressure depends upon characteristics of a reactor,
stirring cqnditions, a water content in a.reaction system; a
mole ratio of a dihaloarqmatic compound to alkali metal
sulfide and so on. However, a decreased reactor pressure,
20 compared to that in the same reaction conditions except the
abéence.of the;cooliné, means tha£ the amount of a reflux is
increased and the temperature at the gas-liquid interface of
a reaction solution is lowered. It is thought that a
~ relative decrease in pressure indicates an extent of
25 separation between a 1ayér-with a larger water content and
the remaining layer. Accordingly, the cooling is preferably

done to such an extent that an internal pressure in a reactor

14



13 - filtrate after the conpletion of the reaction and,

further, a pol ymeri zation degree is low If it is less than 0.5 nole,
t he reaction rate is too fast to obtain sufficiently high nmol ecul ar
wei ght one, and unfavorable reactions such as side 5 reacti ons may
occur. In the case of the one step reaction at a constant

tenperature the cooling of the gaseous phase part during the

ti test, b 1 ddl
Course_of 18eipued: shat Bar B tAPcreparrySte Fhecit fng e (Rat negi nni ng
of the reesy s8Rt eall BNBEa36 L1t fa™h ne axe ni) RS LEREA Uhet N

cooling is pre erably’s our se enperature

rise afte@x@ehir%E ih%pcooliB?ess Eh&fn%bHégg?é éﬂ@?l sedaljgd in a

first ste reaction e I'n usual 'y a nost proper
15 neasgbgrgQ&og dedneeiehsa cooling effect. An absol ute val ue of
pressure depends upon characteristics of a reactor, stirring

conditions, a wateirgéadceanian Qpﬂ.eéﬁt‘soﬂosuétﬁgédain the IW¥éntadno of a
di hafoaromati c conmpound to al kali netal sul fide and so on. However,

a decr easader eaoker kppeastive, th@lpolgnephzation ohapAs namdielsehede cact i on
condi ti ons except the absence of the cooling, neans that the anopunt
of a reflﬁprignstance, N-methyl pyrrolidone {(hereinafter, NMP), N, N-
dimethyl formamide, N; N-dimethyl acetamide, N-methyl
- caprolactam and mixtures thereof with NMP being preferred.
:10 All of these have vapor pressure 1owér than that of water.
Alkali metal sulfides to be used in the invention are
also known and includé, for instance, lithium sulfide, sodium
sulfide, potassium sulfide, rubidium sulfide, cesium sulfide
and mixtures thereof. These may be hydrated or in a form of
15 an agqueous solution. Alternatively,_hydrosulfides or
hydrates corresponding to these may be neutralized with each
corresponding hydroxide into the corresponding sulfides and
used. Sodium sulfide which is less expensive is preferred.
Qiﬁ Dihaloaramatic compounds to be used ipn the invention
20 may be selected from ones described in Japanese Patent
Publicatién Sho-45-3368. p-Dichlorobenzene is preferred.
Further, a small amount (20 mole % or less) of one or more of
pP-. m—,'or o- dihalogenated ones of diphenyl ether, diphenyl
sulfone ortbiphenyl may be used to prepare copolymers, such
25 as m-dichlorobenzene, o-dichlorobenzene, p,p ' -
dichlorodiphenyl ether, m,p ' ~dichlorodiphenyl ether, m,m " -

dichlorodiphenyl ether, p,p ' -dichlorodiphenyl sulfone, m,p"* -

15



i ncreased and the tenperature at the gas-liquid interface of " a

reaction solution is lowered. It is thought that a rel ati ve decrease
‘in pressure indicates an extent of 25 separation between a |ayer with a
| ar ger water content and the remaining layer. Accordingly, the
cooling is preferably done to such an extent that an internal

pressure In a reactor 14

is lower than that of the case where the cooling is conducted. A

person skfirbyoradinbenyl salfeReerhihe T%k?hl°r°diRB&Q¥ﬁ PLH9Re cool i ng,
depending u used. and erat ti
Or gani ¢ aﬁTge s§$9b29§°PiPB%n%§edmiﬂ thed %%@% heny I’ﬁfé“f%ose known

for the p rizati PAS and i ncl ude, for i nstance, N-nethyl
pyrrolidoaéxgﬁ@r?ﬁ%gg%}’i NVP), N, N di met hyl formani de, N,

N-di net hyl aceta ro xtures thereof with
NVP bei-ng preferpggfyh%%g§&§§+e%fc? af%ﬁgggg%ag?%g%ure | ower than that
of wgter. trifhloEobenzeneAﬁkéli ﬂeiairﬁéﬂiéfﬁﬁbﬁébﬁgfLﬁﬁ?’df&é*ﬁ%'dggﬁn|on
are nown and include, for instance, lithiumsulfide, sodium.

sul fide, BQE@&§&HE’¥5§!Hhﬂeambﬂﬁtdbﬂnhéuhhﬂé,tmlSlrfh@llé f4 dfased on and
m xt ures thereof hese may be hydrated or 'in a form of
the total amount of p- and m- diharoaromatic compounds , in
.order- to raise the molecular weight of PAS.
‘ ' In addition, use may be made of other additives such
10 as monohalo compounds as a terminator or modifier in a small
amount.
The washing of PAS with an organic solvent is
preferably conducted in_a manner where a slurry of PAS (1)
formed in the aforesaid step is filtéred and the resulting
15 filter cake is dispersed in an organic solvent. The
aforesaid washing is preferred because origomers having a
relatively low molecular weight éan be removed well.
In an embodiment of the washing, a slurry of PAS (i)
Qﬁr formed in the aforesaid step is filtered to obtain a PAS
20 cake, which is then put into, preferably, a half to ten times
weight of an organic solvent and stirred preferably at a
temperature of from normal temperature to 180 °C, preferably,
-for 10 minutes to 10 hours, followed by filtration. These
stirring ahd filtration are repeated from one to ten times.
25 The organic solvent to be used in the washing may be an
orgénic amide solvent which is described in the aforesaid

explanation of the preparation pfocess of the PAS (i), or
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15 an aqueous solution. Alternatively, hydrosulfides or hydr at es

corresponding to these may be neutralized with each correspondi ng
“hydr oxi de i.nto the correspondi ng sul fi des and used. Sodium sul fide
which is | ess expensive is preferred. D hal oaramati c
conmpounds to be used in the invention 20 may be sel ected from ones
descri bed in Japanese Patent Publ i cati on Sho-45-3368.

p- Di chl or obenzene_j referred. Further, a small anount (20 nole %

or | ess) BYiBRe oFPAOPEIBRLC anide molygnt ks girefeNasendinal QAR i
copol yrer E1186.R0188RE may ke e FEen AL SRR CHI) IR B pr
di ohl or odt BReREPPEkRELon boceds o RA FENY v Sif\iiys, Byfissidone 1o

sul fone, PRrticularLy SELPECER TR Vigaite ddBe SNy "and mm -

di chior obi phenyl . subsequent washfitd WW%@@%&PW%&&?E h & 3.5 O

trichl orobenzene and 1,2,4-trichl orobenzene, may "al so use
pr ef er abl goheAtianBUNhaMhe A0t HBWEvd AN O£ PRdIaSbIGN carried Rt Ot al

anmount of p- and m di haroaromati c conpounds , in order to raise the
nmol ecul arbyedfjbpenéiPASinto water the filtemddidd @Whtaisedraiftea e of
ot her additives such '
washing with the aforesaid- organic solvent. For instance,
the aforesaid filter cake is put into, preferably, one to
u10 five times weight of water, stirred preferably at a
temperature of from normal temperature to 90 °C, preferably
'fdr 5 minutes to 10 houré; and filtered. These stirring and
filtration are repeéted preferably two to ten times to remove
the solvent and by-product salts adhering to the PAS and to
15 thereby complete the washing with waﬁer. T@is:manner of
water washing realizes more efficient washing with a less
amount of water, compared to a washing manner where water is
poured to a filter cake. The present inventors have now
CT found that removal of a solvent by drying which has been done
20 in the prior art results in a decreased reactivify of PAS
with silane compounds. The removal of a solvent by the water -
washing according to the invention may make it possible to
maintain a high reactivity of PAS with silane compounds.
| The PAS thus prepared may be sﬁbjected to treatment
25 with acid in the present invention. The treatment with acid

is carried out at a temperature of 100 C or below,

preferably from 40 to 80 C. If the temperature exceeds the
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10 as nonohal o0 conmpounds as'a terninator or nodifier in a smal

anount . The washi ng of PAS with an organic solvent is
‘preferably conducted in a manner where a slurry of PAS (i) formed in
the aforesaid step is filtered and the resulting 15 filter cake is

di spersed in an organic solvent. The af oresaid washing is preferred
because ori goners having a relatively | ow nol ecul ar wei ght can be
renoved wel | . In an enbodi mrent of the washing, a slurry of
PAS (i) upperféinéu,uhhehEOéegubeaJuetgh$ ¢of PAStaftertiheoRrud a PAS 20
cake, which is then put into, preferably, a half to ten tines I ght
of an org&ﬁ?ét§GP§eﬁ? &ﬁHe§t|Wgéﬁhp#%f%¥€5$¥r%?l%. 1 tq%ﬂﬁﬁﬂ&&fﬁ¥?¥ﬁ from

nor mal tenperature to 180 [err r ef er abl tes to 10

hours, folEoREdoBy4Pi G rat SanWﬁéggng inor%%?*?lﬁﬁl%ﬁmF?Yﬁﬁ$%f

e R DAL o e, AP B ™
2607 8°% deron pethY 383HLARCAT 1h"E BERPARALLE mBAAEESS Rlchieitiudidy of
e organrc am de so vent 'S erred. The
organic of the a&adeséqhzeah H§¥db§nSéH€ ééi@rtgééiﬁ%&@tiérﬁE@ﬁE&hb@ﬁd in
0.01 to 5.0 % by weight. A pH of the acid solution used in
the acid-treatment is preferably.4.0 to 5.0. With such a..-
concentration and a pH; most of the terminél -SY groups in
10 the PAS treated are converted into terminal -SH groups,
wherein Y is an alkali metal, and corrosion of plant
equipments may be prevented. A period of time necessary for
the acid treatment depends upon a' treatment temperature and a
.concentration of an acid solution and is preferably at least
15 5 minutes, more preferably at least 10 minutes. With a
period of time shorter than this, the terminal -SY groups in
PAS are not sufficiently converted into terminal -SH groups.
In the acid treatment, use may be made of, for instance,
(27 ] acetic acid, formic acid; oxalic acid, phthalic acid,

20 hydrochloric acid, phosphoric acid, sulfuric acid, sulfurous
acid, nitric acid, boric acid, and carbonic acid with acetic
acld being preferred; The treatment decreases a content of
alkall metals such-as sodium as impurities in PAS.

Accordingly, it is possible to prevent elution of alkali

25 metals such as sodium and deterioration of electrical

insulation in use of products from the PAS.

The present invention relates also to a composition
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t he preparation process of PAS (i). N-nethyl pyrrolidone is

particularly preferred as an organi c am de sol vent. 5

Subsequent washing with water may be conducted in a conventi onal
manner. However, this is preferably carried out by di spersing into
water the filter cake obtained after the washing with the aforesaid
organi ¢ solvent. For. i nstance, t he aforesai d filter cake is put

i nto, preferabl one t.o

pr ef er abl FORPLF (») tté’r?pgﬁgt &P@"E;Lfgﬁs ﬁﬁﬁ?fg ch ﬁ%teggﬂit%i’%:)ego [err]C
! prEferabl pound. #hﬁ éilgh%u%% gnéOiP %eEEC %kgﬁe£ﬁg ngﬁéet'nES'to

Stll’l’lng an tration repea preferably two t

f emove onsisttrlquﬁse t%tth%hﬁ'%x&nr QﬁﬂﬁkesébhﬁgFﬁﬁHSr'HQei&otQﬁEﬁ@ and to

15 t her eqby conp he was wat er I S rmanner wat er

washi ng r%ﬁi&%@rﬁ&féﬂﬂy@@il‘éﬁ%hbBﬂquhﬁsa less amount of
wat er, conpared to a washing manner where water is poured to a

fil tegr cake. The pNRSeMHtHAMENORKS shauaenevmpbauad thaluaenesaplohga
sol vent by drying which has been done 20 in the prior art results in a

decr eased aganis \such Gis [gamma-methacwylbxgplrapgleeipethdsysIhanegnoval of a
sol vent by the water washi ng according to the invention may nake it
possi bl e tgamma-methargivicxiypropyilgriethoxkyeiignet PAS with sil ane
conpounds. The PAS t hus ared may be subjected to

-t r eat ment gaw-m%hwwé%ﬁmomémsﬁéyéﬁﬁletﬁ%ﬁﬁP—éﬂne Fnd treatment with -
acid Is carried out at a_tenperature of 100 C or bel ow, :

preferabl VI ARG atS’1"8’(}“{"é(rpr’ﬁ]o@31'1”“|E“fL heipetperiellantxceeds t he

10 The ureido silane compound means an alkoxysilane or a
halosilane which has one or more ureido groups in a molecule.
The ureido silane compounds include coulping agents such as
gamma-ureidopropyltriethoxy silane, gamma-
ureidoprop&ltrimethoxy silane and gamma- (2-ureido
15 ethyl)aminopropyltrimethoxysilane.

o The epoxy silane compounds_include coupling agents
such as gamma-glycidoxypropyltrimethoxysilane,
gamma-glycidoxypropyltriethoxysilane,

Cff beta-(3,4-epoxycyclohexyl)ethyltrimethoxysilane,
20 gamma—glycidoxypropylme;hyldiethoxysi1ane and
gamma—glyci&oxypropylmethyldimethoxysilane.

The amount of component (B) is at least 0.01 part by
welght, preferably at least 0.05 part by weight, partiéularly
at least 0.1 part by weight, and at most 5.0 parts by weight,

25 preferably at most 3.0 parts by weight, particularly at most
2.0 parts by weight, per 100 parts by_weight of component

(a), PAS. If the amount of component (B) is less than. the
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upper . | mt, the nolecular weight of PAS after the acid treatnent is
| ower, which is undesirable. If the tenperature -is below 40 [err] C ,
‘the remaining inorganic salts crystallize to | ower the fluidity of
the slurry. This inhibits the process 5 from bei ng conducted in a
continuous manner. A concentration of the acid solution used in the
ac1g trfaatment is preferably 0. 01 to 5. 0 %by wei ght. A pH of the
acid solugion t he ac 5. 0.
Wth suc ufiemili:bn%%rheﬁia‘frf oerOaPchfq' estre ? n{) é)r%%lt)r%alélll Q’ét\t(' gr oups
in 10 the e rie Ha Ol 1IQUPTH

wherein YT e%fAil %’;%ﬁ& Pﬁaj;& gflfc;oirtr %s’élé(;%]e%ostf ELp arEﬁJpe equi pr?gr?ts may

be preverﬁ%g pé BEGY Oée{éf‘fom%ﬁ’ ﬂﬁcessabilittl}e oWMng tticeannent
depends up a treatnent tenperature and concentration of an acid

sol ution f‘ﬂ@'rééspﬁ@f@{é%yr@} | @asteaskd of fedianiiees, stenguhsf @mgbl y at
| east 10- m nutes. period of time shorter than this, the

ternjnal a@’e&f@ﬂ@é d:fl molded IS Eles ot iIndfeadeerdfl yeosdsverted into
termnal -SH groups. In the acid treatnent, use nmay be made of, for
i nst ance, Phet presentd, cénpas it iam d!)a}o@lrtdle}z:l@nt;ﬂ#h&qn@%“d— 20
hydrochloric acid, phosphoric acid, sulfuric acid, sulfurous aci d,
nitric aci@),banitnexganientfitiebords axiaptanplacanponent. ThHE ¢ pei ng
preferred. The treatnent decreases a content of netal s such

as sodi uningrgapieifidkern(@hgts not re%&c‘&’cﬁ"cﬁdngtﬂ/ pa}’it%cé‘l&ﬁ’otlsémlﬁsé' to
g{g\é?pf nglnlf}il Sge Or];afril }g(éalrlnade of, PEJE aé;?amspul afsils.l.oedzlsuryna%d p%%}deerxje(g ation of

10 and/or scale form or fibrous fillers. The fillers in a
powdered and/or scale fo;m include alumina, talc, mica,
kaolin, c¢lay, titanium ;xide, calcium carbonate, calcium
silicate, calcium phosphate, calcium slufate, magnesium
oxide, magnesium phosphate, silicon n;tride, glass,

15 hydrotalcite, zirconium oxide, glass beads and carbon black.
The fibrous fillers include glass fibers, asbestos fibers,
carbon fibers, silica fibers, silica/alumina fibers,
potassium titanate fibers and polyaramid fibers. Use may

(- also be made of fillers, for example, ZnO tetrapot, metal

20 salts such as zinc chloride and lead sulfate, oxides such as
iron oxides and molybdenum dioxide, and metals such as
aluminum and stainless steel. These may be used alone oxr in
combination of two or more of these.

The amount of component (C), inorganic fillers, is at

25 most 400 parts by weight, preferably at most 200 parts by
weight, particularly at most 100 parts by weight. 'If the

-amount. of component (C) exceeds the upper limit,

20



insul ation in use of products fromthe PAS. | The present
I nvention relates also to a conposition

18 conprising (A the PAS described above and (B) a
silane - conpound. The silane conpound is selected fromthe group
consi sting of nethacryl oxy silane conpounds, ureido silane conpounds
and epoxy sil ane conpounds. 5 The net hacryl oxy sil ane

Conpounds?'j:ggé%lggbgi) i&@teri%rat@égentlsn B¥dk A% o enhance mechanical

gama- net hacr yl oxypropyl t r i net hoxysi1 ane,

ga"“a'”EtQ@Eéﬂ%@ﬁypi9pY§tﬁfé%é%?@@iﬂKHEﬂthe composition contains an
ganmma- net hacr yl oxypr opyl net hyl di et hoxysi | ane and '

gama- net Sashadt 03¥ PhePY188E hvhsh B0 ANy welijht of componWift. Ur ei do
sil ane conmpound neans an al koxysil ane or a al osi | ane whi ch has one
or nore ufejdo groups in a nolecule. The urei do silane conpounds

I ncl ude coul ping agents such as ganmma- ur ei dopr opyl tri et hoxy sil ane,
gamg- ur elnopddpyion i bet thox ya o teseel d mbngeoment(s2- Whe goreseEnt

et hyl ) am nopropyl tri met hoxysi | ane. _ The epoxy sil ane
conpoundscPhepsiieienupay nfureer scontain aknpwy additives and

gamma- gl yci doxypr opyl tri nmet hoxysi | ane, _

ganma- gl yEL UbRFBr oBYFR r 28t ki ridants, UV abgpybants, releasing
4-epOXycygégEEéylggg@yé%gé_ {£E¥¥§|{ur¥?cants, and colorants, if

" needed.
Gﬁ

10 Means for mixing the aforesaid components with the

i
S
o

PAS are no£ restficted and use may be made of ény'. .:'V“wL
conventional means, such as mixers, e.g.,'Henschél ﬁixer. -
The present PAS resin composition is usually melt
kneaded on a single or twinfscréw extruder, pelletized, and
15 then; molded into a'desired shape in, for instance, injection
molding.of-compression molding. However, A processing manner
is not restricted to these. Use may be made of a method in
which some: of the required components are miked in a form of
Qﬁ; a master batch with the‘other components and molded.
20 The present PAS resin composition has good adhesion
to thermoplastic resins such as epoxy resins and is,
therefore, useful for sealing electric and electronic parts.
The present_inventors have also found that when an
epoxy type silane coupling agent is used as component (B) in
25 the aforesaid PAS resin composition, mechanical strength such
as toughness is very high at a wéld part of a molded article

obtained by injection molding the aforesaid PAS resin

21



20 ganna-glycidoxypropylnethyldiethoxysiIane and

gamma- gl yci doxypr opyl net hyl di net hoxysi | ane. The anount of
-component (B) is at least 0.01 part by wei ght, preferably at |east
005 part by weight, particularly at least 0.1 part by weight, and
at nost 5.0 parts by weight, 25 preferably at nost 3.0 parts by weight,
particul arly at npst 2.0 parts by weight, per 100 parts by wei ght of

Conponentcomposit:(r')ag "a ch\%bl?cla T:ﬁ\ér#tfe@gaocﬁq{qclog icé)ngﬁsﬁig%ﬁl ess than.the

19 €si‘on pr.opert esin

conposi t i‘ggchq'_,&fhgly’ the g%g%gr)%a&yh{t,ﬁgérﬂ_ﬂ& | QY atlds 141 RXAREES rd1@edPer

limt, there y g eterioration of processability ow ng

to an articlOCh&aPhE%a hSEPPd M. . decrease of nmechanical strength, bad
5 appearance of nolded articles or increase of costs. - . The

present conpositiep PRY AMeLHEro£ WdrpdhaOP@ENEs less tharCithean inorganic
filler, as an optional conponent. The i norganic, filler (C is not
restiictegrbpepaidi tover DOEBt, mechanicall stseemghh bmatades dfoudhmessxanpl e,
filléers in a powdered 10 and/or scale formor fibrous fillers. The
fillers i hsalow at a peldepaut anfl/the sawl tcX¥er mNermnwidel el itniaxceads c,

m.ca, kaolin, clay, titanium oxide, calcium carbonate, calcium
the upper limit, there may be brought deterioration of

processability owing to.an increasing viscosity, decrease of
mechanical strength, bad appearance of the article or
10 increase of costs.
| In the present invention, a weld part is a portion
formed b& injection molding where the forefront of two or
more resin flows merge in a mold cavity. The weld part may
often appear in the case where a molded article has a cavity
15  part, or in the case where wall thickness changes and it is
imposéible to let a molding material flow unidireétionally
from a thick wall part to a thin wall ?art. It is absolutely
impossible to avoid appearance of a weld part in the case
C} where two or more gates are used, or in the case of molding
20 an article in the form of ring, disc or rectangular pillar
even with only one gate. The weld part may be generally
identified by appearance of linear unevenness in color on the
surface of an article or of a pattern caused by joining resin
flows.
25 Thé present molﬁed article is preferably obtained by
injecting the composition into a mold cavity through at least

two gates per one molded article. In the product, there is
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silicate, calciwn phosphate, calciumslufate, nmagnesium oxi de,

magnesi um phosphate, silicon nitride, glass, 15 hydrotal cite, zirconium
‘oxi de, gl ass beads and car bon bl ack. The fibrous fillers include
glass fibers, asbestos fibers, + carbon fibers, silica fibers,
silical/alumna fibers, potassiumtitanate fibers and polyaramd

fibers. Use may also be nmade of fillers, for exanple, ZnO tetrapot, netal
20 salts such as zinc chloride and | ead sul fate, oxides such as

i ron oxi dB&CERF2NBLYhIRRURAIPDBXI BROTEAEE nERRTS BHRIPROTe Tesin | fiR%im and
213 e Ll U2V SESENSETEE Mo e B 4L, 2
fillers, i 2 t 4Q0 parts_by, wei ght f ly at. most 200
bart s by the’intef2acers w8, CiALSORURELI o B M AN Ry TbHesd” 1
arount of 4GogPaRRRLKEE) S HERRSCANSE BPRLCL T st rengen tn the we1d

20 _ ocessabiTity deterrorates.” I'n"order to enhance
”EChgn'Cabart, whigh! €89%Heaht 1hSpPh&f £6& 0 th@tpidie £OMRA AL Qh ANt ai ns
an anount of not less than 0.01 parts by wei ght of conponent

(O). 5 effective tbnimgdbire0Bhé OréherRiPLEsdéfeEOPONEHE weldgffesent
conposition may further contain a known additives and
which appears in the product obtained by injection molding
through two or more gates.
The articles haviné the aforesaid weld part include
10 various functional parté such as electronic parts, e.q.
connectors, coil bobbins, printed wiring boards, and chassis
for electronic -parts; electric heating parts, e.g. lamp
sockets, dryer grills, thermostat bases, and thermostat
cases; motor parts, e.g. brush holders, bearings, and motor
15 cases; precision mechanical equlipments, e.g. claws for
copying machines, diaphragms for cameras, clock cases, and
matrix plates for clocks; automobile parts, e.g. exhaust gas
circulation valves, carburetors, alternator terminal blocks,
G;f tachometer housings, and battery housings; or chemical
20 equipment parts, e.g. cleansing flames, insulators, pipe
brackets, pump casings, and tower fillers, with the
connectors being preferred. Although the aforesaid products
do not always have a weld part, it is difficult in view of
their funciionality to a;oid the formation of a weld part.
25 The producis having a weld part are not restricted to those
deséribed above which are only examples.

The present invention will be further elucidated with
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fillers, such as antioxidants, UV absorbants, releasing agents, heat

. stabilizers, lubricants, and colorants, if needed. 10 '

“Means for mxing the aforesaid conponents with the PAS ar e not
restricted and use may be nmade of any conventional neans, such as

m xers, e.g., Henschel m xer. The present PAS resin
conposition is usually nelt kneaded on a single or tw n-screw
extruder, pelletized, and then; nolded into a desired shape in, for
st ance, T Eﬁrgewsnw EhS ORGSR s T DI T 1O B AT
processin f&ht ggt restricted to these. Use may be made of a
nmet hod in 1n FRf %8%%“ °%he requi red conponents are nmxed in a form
of a master batch with the other conponents and nol ded. 20

The present PAS resin conposition has good adhesion to thernoplastic
resins sugha@spRROXY resins and is, therefore, useful for sealing
electric and el ectronic parts. The present inventors have

al so_found that whgntA8 Exam 1€§0X§r<§%@§t§éé AREr & W d Ml RIEMHs | S Used as
conpgnent (B) in 25 the a oresald AS resin conposition, nmechanical.
strength gythows: as toughness Is very high at a weld part of a nol ded
article obt ai ned by injection nolding the aforesaid PAS resin

21 A melt viscosity, Vgr Was measured using a flow

tester, CFT-500C, from. Shimazu Seisakusho Co.

Reactivity with an epoxy type silane coupling agent

N

10 was evaluated by thickening ratio, a . The thickening ratio,
a , is defined as follows :

a (%) = { (vS -VB)' / V., } x 100

B
wherein VB stands for a melt viscosity of PAS,'VG, before
reacting with an epoxy type silane coupling agent,'and'Vs

15 stands for a melt viscosity of PAS, V6' after reacting with
the epoxy type silane coupling agent. The melt viscosity,
V6’ in poise was measured after held for 6 minutes in

conditions of a temperature of 300°C, a load of 20 kgf/cm2

Qﬁl ‘and L/D = 10/1. The melt viscosity of PAS after the

20 reaction, VS, was measﬁred by blending PAS with an epoxy type
silane coupling agent in an amount indicated in Table 1 and
placing the PAS in the aforesald flow tester.

As an epoxy type silane“coupling agent, use was made of
gamma—glycidoxypropyltrimethoxysilane, trade mark AlB7, ex

25 Nippon Uniker Co. , provided that in the case marked “*1" in

Table 1, use was made of beta-(3,4-

~epoxycyclohexyl)ethyltrimethoxysilane, trade mark Al86, ex
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conposi tion and .the nolded article is |ess expensive. Accordi ngly,

the present invention relates also to a nol ded article having a
wel d part. | f the anount of conponent (B) is |less than the
5 aforesaid lower limt, nechanical strength such as toughness i S
low at a weld part of the article. Meanwhile it exceeds t he upper
limt, there may be brought deterioration of. processability ow ng
to an increasing viscosity, decrease of ' mechani cal strength, bad
appear ancBiBPoRh@nikercP@-or 10 increase of costs. In

the present inven ?856%?8%? F&f%&}ancéi£§gtﬁég§ured in Jég&?ﬁkﬁab' nj ection

nol di ng where the resin OWsS nerge in a

nol d cavit art my often appear in the case where a
nol ded arV¥EPeRﬁS@BQQEEV|ty 15 part, or in the case where wall

thi ckness changesg Pgiié E8rength and "PPSR4M fork Oal BraWhelidIg Materi a
flom/unldlrectlona ? roma thick wall part to a thin wall part.

'3 abspbitehk¥a in accokBRASSE! YientAsAyObeB@ppearance of a weld part in
the ase where two or nore gates are used, or in the case of nolding 20

an article in the formof ring, disc or rectangular pillar even
with only one gate. The weld part may be generally I dentified by
appear ancgxafpllenear unevenness tn color on the surface of an
article or of a pattern.caused by joining resin flo
The present nol de@nagt l16Pelitrpeetvtapl gvebveracehayged: 19. 28§h¥%d?fng t he
conposition into a nold cavity through at |east éh es_per one
nqlded ar €ileky. SpﬁivﬁesﬁﬂﬁéGEt(Nﬁbﬁr%°?§ent of 61.0 % by ey

10 45.0 kg of N-methyl-2-pyrrolidone (hereinafter referred to as

NMP). The témperature was elevated to 204 C in a flow of
nitrogen under stirring to distill off 4.157 kg of water{(the
content of water remained being 1.21 moles per ‘mole of sodium
sulfide). The autoclave was then sealed and cooled to 180 C ,

i5 in which 22.05 kg of para-dichlorobenzene (hereinafter
referred to as p-DCB) and 18.0 kg of NMP were charged. After
pressurizing it to 1 kg/csz (i.e., gauge pressure) with
nitrogen gas at a liquid temperature of 150 C, the

Q? temperature started to be raised. Stirring was continued at

20 a liquid temperature of 215 C for five hours, while a
coolant of BQTI was passed through a coil which was wound on
the upper part of the outside of the autoclave to cool it.
Then, the liquid temperéture was raised and stirring was
continued at a liquid temperature of 260Tl'for three hours,

25 while reaction proceeded. Subsequently, the temperature was
lowered and, at the same time, the cooling of the upper part

of the autoclave was stopped. During the cooling of the

25.



22 __— necessarily fornmed an interface where two or nore

resin flows corresponding to the nunber of the gates join. The
area of the interface is wide. Accordingly, in the prior art, there
is a remarkabl e drawback of defect in strength in the weld 5 part,
which is fatal in practice. The present invention is effective to
I nprove the remarkabl e defect of the weld part whi ch appears in the

d b db h
Betarti cPbBeRCEanY PRLEGR,FRLEPIAVED cthe, tionke  fetbeiyfull gL 02t oS

f“”Ct'O”ahaRﬁihgnéﬁcﬁo% Sh‘ECLBOQL- r{é 16wr. connectors, coil

bobbi ns, printed wring oards assi for electronic-parts;

el ectric heating papt 5019merikaﬂpon slurry Sﬁﬁi‘e{ﬁendéd(c?ie&lr & ! Soorh her nost at
bases, and thernostat cases; nDtor parts, e.g. brush hol ders,

bear i ngs, taRgeat@ie tdSobtBaRCEIuPEEEi SLON nmechani cal equi pnents, e.g.
claws for copyi ng machi nes, di aphragns for caneras, clock cases,

and g mat r i Afpkeat €s1teringoakparaulomey) | &f peli¢ Spokymer Lxdalsi gas
circulation valves, carburetors, alternator term nal blocks, tachoneter
housi ngs, sdndripa{Sedy hbbei figdteor cakendebrined waggenprimto parks,o®. g.
cleansing flanes, insulators, pipe brackets, pu casin and
tower filE&esh NMFh t fabsequently oabtT BRI Hean COREirReR AL ¥@€h§ugh‘the.

af oresai d _pr oduct do not almags have a weld part, it is difficult
in view ofoxr- thirty minutes and then.the slurry was filtered to remove

1 NMP. The filter cake was then poured into warm water of

nlo - about 80°C of which weight was about twice the weight of the
filter cake. After stirring it sufficiently for about thi;ty
minutes, 1t was filtered. This watexr washing and filtratibn
treatment wés repeated seven times. The resultant filter
cake was then dried at 120 C for six hours in a hot air

15 ventilation dryer to obtain a white powdery PPS. The VB of

the. PPS obtained (P-1) was 1,250 poises.

Example 2
(?i After filtering another part (4 kg) of the

20 polymerization slurry (S-1) obtained in Example 1, the filter
cake obtained was put into 2 kg of fresh NﬁP to form a
slurry. Subsequentiy, stirring was continued at 120 °C for
thirty minutes and then the slurry was filtered to remove
NMP. The filter cake was then poured into warm water of

25 about 80°C of which weight was about twice the weight of the
filter cake. After stirring it sufficiently for about thirty

minutes, it was filtered. This water washing and filtration

26



thei r functionality to avoid the formation of a weld part. 25 The

products having a weld part are not restricted to those descri bed
above which are only exanpl es. _ The present invention will
be further elucidated with ~ 23
reference to the follow ng Exanpl es, which are not intended to
limt the invention. EXAMPLES 5 In the Exanpl es,

propertiei wer e det erm ned A el t

' foll .
D obosi ty LRAREPe {8 RersAled §ULRG-a MR the respitemt THHEECLC from
Shi Sei_sak _ ) I
S et coBeREAURN0 o sntg puge water torBBEh K byl AleERONCIAPS,

t hi ckeni ng latigded to the s@urr&stgegh?ﬁgtaﬁ b8/ L8Y8. 0, after which
[err] (9 ={(V[err]-V[er]r) /V[eri]} x 100 wherein V[err] stands for

a nelt vi $.qgidingowaBASonYiiieh, rbef @5eminutes tHE86pELY 481@N epoxy type

silane coupling agent, and V[err] 15 "stands for a nelt viscosity of
PAS, oV[ er tlreadiieit .r eaiie®g thiet Bcid treathbAtepOMy wyperSwashengowpsi Ng
agent. The nelt viscosity, V[err], in poise was neasured after held

" for 6 m nxepeated four times. The resultant filter cake was then
dried at 120 C for six hours in 'a hot air ventilation dryer
to obtain:a-white powdexy PPS. The VB of the PPS obtained .(P-

2) was 1,110 poises.

~

10
Comparison Example 1
The procedures in Example 1 were repeated, except
that . the washing with fresh NMP wascnot carried out. The VB
of the PPS obtained (P-3) was 1,080 poises.
15

Comparison Example 2
After filtering another part (4 kg) of the
polymgrization slurry (S-1) obtained in Example 1, the filter
Pﬁ: cake was dried on an evaporator under a reduced pressure of
20 10 torr in an oil_bath-at 200C for about one hour until NMP
did nbt distill &ny more. The cake was then cooled and put
into warm water of about 80C of which weight was about twice
the wéight of the filter cake. This water washing and
filtration treatment was repeated seven times. The resultant
25 filter cake was then dried at 120 C for six hours in a hot
ailr ventilation dryer to obtain a liver brown poﬁdery PPS.

The VB of the PPS obtained (P-4) was 1,380 poises.
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conditions of a tenperature of 300[err]C, a load of 20 kgf/cnierr] and
L/D = 10/1. The nmelt viscosity of PAS after the 20 reaction, V[err]'
was neasured by bl ending PAS with an epoxy type sil ane coupling
agent in an anount indicated in Table 1 and placing the PAS in the
aforesaid flow tester. As an epoxy type silane coupling agent,
use was made of gamra gI yci doxypropyl tri net hoxysil ane, trade mark
A187 ex , provided that in the case narked "*1"
C&%bafriﬂrp%g% S rrade of bet a- (3, 4-

epoxycycl ohexyl) etind tgrddBRIGMPEES 1P Rkanrphadq WRire ALRatBd, except

Ni ppon Uni ker Co. | zod I npact resistance
vvas nmeasurifhtl I8 Ar Gy GN@DOAdium ac¥taeATHINYEY8te was added as alensile
strength and el ongation at break were 5 measured in accordance with ASTM
D638. polyn=xanateich assistant to thlen reath@ohi kyeteayt acl.61e kgref
char ged: 19. 286 'kg of flaky sodium sul fide (Na2S content of 61.0 % by
wei gl ) an-DCH) wexth dhakgest i rbdehyput2cgypveclandonbe( kerdingf bar thef erred

to as
upper part of the autoclave was not conducted. The VB of the

PPS obtained (P-5) was 1,470 poises.

Properties of each PPS prepared in the aforesaid

R

10 Examples and Comﬁarison Examples are as shown in Table 1.
For P-2 from Example 2, a thickening ratio was determined
with various amounts  and types of epoxy type silane coupling

agents.

15

20

25
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NVP). The tenperature was el evated to 204 [err]Cin a flow of

nitrogen under stirring to distill off 4.157 kg of water(the cant ent
‘of water remained being 1.21 noles per nole of sodium sulfide). The
.autocl ave was then sealed and cooled to 180 [err]C, 15 = in which 22.05
kg of para-dichl orobenzene (hereinafter referred to as p-DCB) and
18:0 kg of NWP were charged. After pressurizing it to 1 kg/cnferr]G
(i.e., gauge pressure) with nitrogen gas at a liquid tenperature of
150 [err]C, the tenperature started to be raised. Stirring was
continued at 20 a liquid tenperature of- 215 [err]C for five hours,
while a cool ant of 80[err]C was passed throygh a coil which was
wound on t he upper part of the outside of the autoclave to cool it.
Then, the liquid tenperature was rQi sednapd Stirri rﬁj was conti nued
at a liquid tenmperature of|260ferrfCf of ghrge hourg, 25 while reaction
proceeded. Subsequent|y,mthe @enperature was X |lowered and, at the
samg time, the cooling of the upper gart of &he aut ocl ave was
stopped. During the cooliqg ofSthdh 3
25 uppettrpar,j; of tfp aut“ocﬂ’ave the liquid tenperature
was mai nt ai ned constant so as not to |ower. , The
pol ymeri zation slurry was 'rherNcooJred: tre Loom d tenperature to obtain
slurry, S-1 T 4 4 S g o
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5 After filtering a part (4 kg) of the polynerization

slurry (S-1), the filter cake obtained was put into 2 kg of fresh
‘NWP. Subsequently, stirring was continued at 120 [err]C for thirty
m nutes and then the slurry was filtered to renove NVP. The filter
cake was then poured into warmwater of 10 . about 80[err] C of which

wet ght was about tw ce the weight of the filter cake. After stirring

it sufficiently 1;19-]21 la%)l?&'tP—ti]ie{fé' exampleéﬁd'f“'-tt% ﬁPtS &S tfHe' ti‘?fv"e‘i'l-ti_omi S

wat er washi ng an Il Tration treatment was repeated seven tinmes. The

resultant §idfief. s part Bfkfedfst (Rl | 43R [nrdre fuplivhghours in
a hot air 15 ven}t)i I atlig%ln dryer to obt aﬁb’? white powdery PFI%. gt1I'he VB of

the PPS obf@hi6fas Padded@Sevepbi®ieftibited a hidiXaRickehing ratio.
After filtering another part (4 kg) of the 20 pol ymeri zation slurry

(S-1) obt areedpin, Bxpepl thd, ahdwnt idf ethe epoxy alypeolsidiansd coaplgmy i nto 2
kg of fresh NMP to forma slurry. Subsequently, stirring was

cont fnuedagénti2@afein¢fedsed to 0.8 tparty by mekghtap®Rhexhidtgdiary was
filtéred to renove NMP. The filter cake was then poured into warm
wat er of hPghergboickenirg riadt bs . wHikys wel tgitaseiowpbdibatnitde Bresfitght of
t he filter cake. After stirring it sufficiently for about thirty

m nut es, PASvaasfhighreerctrhystnaf B 2R HRRK AT RS I%/’r]aﬁ’}eoﬁoupling

26 agent. .For P-2, a thickening ratio was measured with another
epoxy type silane coupling agent to find that a high
10 thickening ratio was attained in both cases.
Meanwhile, P-3 is a PPS which was prepared without
" the washing with fresh NMP. The amount of the extract with
methylene chloride was high and the thickening ratio was
remarkably low. P-4 is a PPS which was prepared in a manner
15 that the washing with fresh NMP was not carried out and,
after NMP was distilled off, water washing was carried out.
The amount of the extract with methylene chloride was high
and the.thickening ratio was remarkably low. P-5 is a PPS
(;' which was prepared without the cooling of ihe upper part of
20 the autoclave. A content of -SX groups of the PPS obtained
was low and a thickening ratio was remarkaﬁly low.
Examples 3 to 6 ;nd Comparison Examples 4 to 7
Each PPS, glass fiber, trade mark CS 3J-961S, ex
Nitto Boseki Co., and an epoxy type silane céupling agent
25 were mixed in amounts in pért by weight shown in Table 2, and
then knéaded and extruded by an extruder with a diameter of

20 mm with twin screws rotating in opposite directions at a

30



treatment was repeated twice. After the resultant filter cake was
put into pure water to forma slurry, acetic acid was added to the
slurry to adjust a pHto 5.0, after which stirring was continued
for 15 mnutes to conplete acid 5 treatment. After the acid
treatnment, the water washing was repeated four tines. The resultant
filter cake was then dried at 120 [err]C for six hours in a hot air

ventilati y QLA oF Waigh® BRWdekY 1BRSzedTheTMe Of the PPS
obt ai ned b%&-xcgl %rettinﬂ tv\?an?él, 110 poi ses. 10 ® égrrpari son Example 1

The procediings d HEVAHIE veMENR R thol@8@ERE a cylindekat the washing

with fresh NMP was not carried out. The V[err] of the PPS obtai ned
(P-3) wagdhflBtiptsast 32005 and a moldpempeaatbranpife 130°C to

After filtering another part (4 kg) of the pol ymeri zation slurry
(S-1) obtedtneih ian testpieds whieH Wasethepalsabiested é¢ &hean evapor at or
under a reduced pressure of 20 10 torr in an oil bath at 200[err]C for
abouj onevECratulmin |Leds . did not distill any nore. The cake was
then cool ed and put into war m wat er. of about g‘]qs[e%;r C_of i ch

wei ght was about Thg @Poxy type sdaps Goupdingh@dentt RE EFRME LR er
washi ng and filtration treatnent, was repeated seven tinmes. The
resul tant3 t@ a’?qIQ‘ﬂ?pac‘%@WWsdrﬁ &8 & Wpffogémf“&' six hours in a hot

air ventilation dryer to lg{bt A ddver, browny pouder % 183S. ex Nipponlhe
Vierr] of9t¥fe %%?pa‘f]hté “{“%’ XY eid e fE 56 &S, ! PP

) Uniker Co. and the one used in Example 6 was beta-(3,4-

(.. .
' epoxycyclohexyl)ethyltrimethoxysilane, trade mark Al86, ex

10
Nippon_ﬁniker Co.
The resuls thus obtained are as shown in Table 2.
15
20
25
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27 < Conpari son Exanple 3 The procedures in

Exanpl e 1 were repeated, except that 8.0 kg of sodium acetate
‘trihydrate was added as a pol ymeri zation assistant to the reaction
system 22.612 kg of 5 p- DCB were charged in the autoclave and the
cooling on the upper part of the autoclave was not conducted. The VB
of -t he PPS obtained (P-5) was 1,470 poi ses.
Properties of each PPS prepared-in the aforesaid 10 Exanpl es and .
Conmpari son Exanples are as shown in_Table 1. For. P-2 from Exanple 2,
a thickening ratio was detgrminedsr ©w <« Wth %ari@us anourits and types of
epoxy type silane coupling Riagents. 15 5 = 20
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25 ) 8

lerr] P-1 and P-2 are exanples of the PPS of the
I nvention. When 0.5 part by weight of the epoxy type sil ane
coupling agent was added, every PPS exhibited a high thickening

ratio.

The compositions in Examples 3 to 6 are in the scope
of the present invention. The molded articles therefrom
exhibited high impact strength, tensile strength and tensil
elongation at break.

5 Meanwhile, the resin combositions in Comparison
Examples 4 to 6 are those in which the PPS prepared in
Comparison Examples 1 to 3 were usea, respectively. The
moided.artiéles therefrom exhibited poorer impact strength,
tensile strength and tensil elongation at break than those in

.iO Examples 3 to 6. The resin composition in Comparison Example
7 is one in which the present PPS (P-1) was used with no
epoxy type silane coupling agent being-used. The impact
streng;h, tensile-strength and tensil elongation at break
thereof were poorer than thdse in Example 3.

15 Synthetic Example 1 | .
In.a 150 liters autoclave were charged 19.349 kg of
flaky sodium sulfide (Nazs content of 60.5 % by weight) and
45.0 kg of NMP. The temperature was elevated to 204 C in a
Q*' flow of niirogen under stirring to distill off 4.838 kg of
20 water. The autoclave was then sealed and cooled to 180 C,
in which 22.273 kg of p-DCB and 18.0 kg of NMP were charged.
After pressurizing it to 1 kg/csz (i.e., gauge pressure)
with nitrogen gas at a liquid temperature of 150 C., the
temperature started to be raised. Stirring was continued at
25 a ligquid temperature of 215 °C for five hours, while it was
carried out to spray water by'a water-spraying apparatus

which was set on the upper part of the outside of the
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For P-2, when the anmobunt of the epoxy type silane coupling 5 agent was

I ncreased to 0.8 part by weight, PPS exhibited a hi gher thi ckeni ng
ratio. Thus, it was found that the present PAS has high reactivity
with an epoxy type silane coupling ~agent. For P-2, a thickening
rati o was nmeasured w th anot her epoxy type silane coupling agent to

find that a high 10 thi ckening ratio was attained in both cases.
Meanwhi | eauBPod1b§edtBPSoWNI €0, “ﬂﬁh@ﬁep@ﬁédlﬁ&ﬁfﬁﬂiem eraturérWh¥33h|n9 W th
fresh NMP. The amount of the extract with % hyl ene chl ori de was
hi gh and theéstli elseDBEDY r ah80stBBring was ¢OBIkadd Yal ovhat-4 is a PPS

whi ch was prepared in a nmanner 15 that the washing with fresh NVP was
not carri tdmpetraande for thraétroudd/P whatle se¢adiboh gpfoceadei. washi ng was
carried out. ' The amount of the extract with nmethyl ene chloride was
hi gh Subsgguenhdyi htbRehémperatnoe vwas r kove ked| and ovat FLlte jsane PPS

whi ch was prepared w thout the cooling of the upper part of 20 t he
autoglavetimﬁrcéh?eﬁPOé#HQSngFbepBPB¢rtMQ¢F¢Qfdbh%lﬂ%@PClave waks | ow and
a thickening ratio was renarkablg les 3 to 6 and
Conpar i sofitBRBAPF esPBTipg7the co 1ing of thEa‘t‘:H’P‘F’F’SPaﬁY rrtfp}?*ber trade

k CS 3J-961 _Ni B I
Coupl i ng BIERFIEVES thgchTH GcHOPRORROLFE S BAPEL by Gk e SHBAd n
Tabl e 2, gPdnot to 15889 kneaded and extruded by an extruder with a

di anet er mmwith twin Screws rotating in opposite directions
atfa . After filtering the resultant plymerization slurry,
i;lo the filter cake obtained was put into fresh NMP to form a
| slurry of a slurry conceniration of 15 % by weight.
Subsequently, stirring was continued at 120 C for thirty
minutes and then the slurry was filtered to remove NMP. The
filter cake wés then poured into warm water of about 80C of
15 which weight was about twice the weight of the filter cake.

After stirred sufficiently for about thirty . minutes, it was’
filtered. This water washing and filtration treatment was
repeated seven times. The resultant filter cake was then
iﬁ; dried at 120 C for about five hours in a hot alr ventilation
20 dryer to obtain a white powdery PPS. The V. of the PPS

6
obtained (P-6) was 860 poises.

Synthetic Example 2
. Af;er filtering a polymerization slurry obtained as
25 in Syntheiic Example 1, the resultant filter cake was put
into fresh NMP to form a slurry of a slurry concentration of

15 % by weight. Subsequently, stirring was continued at 120
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bafrel setting tenperature of 320[err]C and pelletized. The pellets

obt ai ned were injection nolded at a cylinder tenperature of 320[err]C
and a nold tenperature of 130[err]C to obtain a test piece which was
then subjected to the 5 eval uation tests. : The epoxy type
sil ane coupling agent used in Exanples 3 to 5 and Conparison Exanpl es
4 to 6 was gamma- gl yci doxypropyl tri nmet hoxysi |l ane, trade mark Al187,
ex Ni ppon [ u | tas(3,4- 10
.epoxycyclg%ef?ﬁ)g?ﬁéﬁ?rﬁﬁgP%%gyépﬁagggntig e§£%$%9gﬁ%§,§é¥@érgg ﬁfppon

lngl ker Corem%'e NMP . ThzeSﬁ@tE%sehﬁet DS PBLALACHN B wasm SRV | B Tabl e 2.
about B0°C of which weight was about twice the weight of the
filter cake. After stirred sufficiently for about thirty

5 minutes, it was filtered. Thislwater washing and filtration
treatment was repeated twice. After £he resultant filter
cake was'put_into pure water to fbrm a slurry, aceiic acid
was added to the slﬁrry to adjust a pH to 5.0, after which
stirring was coptinued at a temperature of 50 C for 30

10 minutes to.complét; acid treatment. After the écid
treatment, the slﬁrry was filtered. Procedure consisting of
adding pure water to the filter'cake,_stirring and filtering

the slurry were repeated four times. The resultant filter

cake was then dried at 120 °C for about five hours in a hot

15 alr ventilation dryer to obtain a white powdery PPS. The V6
of the PPS obtained (P-7) was 790 poises. .
Synthetic Example 3 (for comparison)

(ﬁ; ' The procedures in Synthetic Example 1 were repeated,

20' except that the washing with fresh NMP was not carried out.
The Ve of the PPS obtéined (P-8) was 740 poises.

Synthetic Example 4 (for comparison)
After filtering a polymerization slurry obtained as
25 | in Synthetic Example 1, the filter cake was dried on an
evaporator under a reduced pressure of 10 torr in an oil bath

at 200°C for about one hour until NMP was not distilled off
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31 . - [err] - The conpositions in
Exanples 3 to 6 are in the scope of the present invention. The nol ded
articles therefrom exhi bited high inpact strength, tensile strength
and tensil el ongation at-break. 5 Meanwhi l e, the resin
conpositions in Conparison . Exanples 4 to 6 are those in which the PPS
prepared in Conparison Exanples 1 to 3 were used, respectively. The

| ded i cl h ' hj bi t I t_ st th t [
trengt b 3R FOFSTI GPBngaREoRaR: COFBaRoTheR TRBSRIt Eheh vam Rt E S 1o
6. The regign 0%k [ ' 7, 4 ' ich th
pr esent Pég 5%9%? §ggiﬁgghwa§?ﬁpﬁgiéﬁe gggg%%§§tt§%%F%iT%%éaggﬂ% f%glggente

bei ng usedneThe1kBRAChKe. Afté&:r§99£Pedt§£'§ﬂ@1éﬁ{f’5?9f& aWbdensd |
el ongation at break t hereof were poorer than those in Exanple 3. 15
Synt heti cmkxa®Rk¢ 1t was filtered. This water washing and filtration
5 treatment was repeated seven times. The resultant filter
cake was then dried at 120 C for five hours in a hot air

ventilation dryer to obtain a liver brown powdery product.

The.V6

.0f the PPS obtained (P-9) was 1,030 poises.

10 Synthetic Example 5 ffor domparison)
| The procedures in Synthetic Egample 1 were repeated,
except-that 8.0 kg of sodium acetate trihydrate were added as
a polymerization assistant to the reaction system and 22.750
kg of p-DCB were charged in én autqclavé and the cooling on

iS the upper part of the autoclave was not conducted. The V6 of

the PPS obtained (P-10) was 1,110 poises.

Examples 7 to 11 and Comparison Examples 8 to 12
Each PPS, a methacryloxysilane compound and a glass
20 fiber, trade mark CS 3J-961S, ex Nitto Boseki Co., were mixed
. in the amounts in part by weight indicated in Table 3 in a
Henschel mixer for five minutes to obtain a homogeneous
mixture, and then melt kneaded and exiruded by an extruder
with a diameter of 20 mm with twin screws rotating in .
25 opposite directions at a barrel setting temperature of 300C
. and at 400 rpm and then pelletized. The pellets obtained

were molded on an injection molding machine which was set to
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In‘a 150 liters -autocl ave were charged 19. 349 kg of" fl aky sodi um

sulfide (Na[err]S content of 60.5 % by weight) and 45.0 kg of NWP.
The tenperature was elevated to 204 [err]Cin a fl ow of nitrogen
under stirring to distill off 4.838 kg of 20 £ water. The autoclave was

t hen seal ed and cooled to 180 [err]C, in which 22.273 kg of p-DCB and
18.-0 kg of NWP were charged. After pressurizing it to 1 kg/cm G

(L1, SPUTRRARARY Shopgrasonl b BADSOOGRATES Sl g LS LA 2T o

150 [err] ra Starte 0 be Traised:

continued;3pc 220 oBthifULHst ePREEELULR REcSlBafecd Wiih VPrEIKEFso NIl e it

was carried out to spray water by a water-sprayi ng appar at us

whi ch wasrpat t@8tt BeedBBClePd’ boRle8NEoOBASh dStREr th®ing an epoxy
33 autoclave to cool it. Then, the lTrquid tenperature

was rebanseg¢pkoadhekeire] CefRNNaghsér CRgbaaGo CPNd | Fatelb ab £ tdat
tenperature for three hours, while reaction proceeded. Subsequent | vy,
t-he genpepaﬁmaeywagehmmeteddenmarhtxNhEIGaneto a curingeagente, cooddeng of

t he upper part of the autoclave was stopped. During the cooling of
"t he upper mpzkt X§H34Rd, of 100alpodBa¥eint harts goy dve bmipler atmreuxkng

mai nt ai ned constant so as not to | ower. After
filteri ngcPpéitdenst afit 98 yferi thirby vinwtes. 1Bhey twere|sukiectad

obtained was put into fresh NMP tg form a
to a tensile test in.conditions of a tensile rate of 5 mm/

minute and a distance between chucks of 130 mm to measure
io- adhesion strength.
In these Examples and Compariéon Examples, use was
“-made of 7 -methacryloxypropyltrimethoxysilane, trade mark
“Al74, ex Nippon Uniker, as a methacryloxysilane compound.

The results are as shown in Table 3.

15

20

25
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slurry of a slurry concentration of 15 % by méight.

stirring was continued at 120 [err]C for thirty
slurry was filtered to-renove NWP. The
into warm wat er of about 80[err]C of
wei ght of the filter cake.

thirty mnutes,

treat nent was

t hen

ventil ation

PPS

Exanpl e 1, the resultantg

it was

15

repeat ed seven tines.
dried at 120 [
20 dryer t
obt ai ned (P-6)

After filltering a pol ynmg

slurry of a slurry conc
stirring was conti nued

[err]sC for thirty minut&Y
remove NWP. The filter &

80[err] C of which wei gh®

cake.

10

15

20

25

After

stirred

Table 3

sufﬂ

Compa,

Example

o]

|

ol
o]

~1{

PPS

Type of PPS '

R

w©
1
(aT}

0.50 0.50 0.50 0.50 1.13 1.1

0.47
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Extract with

= 15 To by el ghtsa.; Subsequent |y,

N <
~

tn
o™

23 23 23 23
790 790 790 740

790

22
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Melt Viscosity, V4, poise

38

Resin Composition

Subsequent |y,
m nutes and then the

filter cake was then poured
whi ch wei ght was about tw ce the
After stirred sufficiently for about
filtered. This water washing and filtration
The resultant filter cake was

err] C for ab
ngt a‘{:nv:a \Aﬁoﬁ}]tg pov@e
Was 860 poi ses.® -

o
[ ]

100 100 100 100 100

100

PPS, part by weight
Methacryloxysialne

t _five hgyrs in a hot air
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-5 minutes, it was filtered. This water washing and filtration

treatnment was repeated twice. After the resultant filter cake was
put into pure water to forma slurry, acetic acid was added to the
slurry to.adjust a pHto 5.0, after which stirring was continued at
a tenperature of 50 [err]C for 30 10 m nutes to conplete acid
treatnent. After the acid treatnent, the slurry was filtered.
Procedure consi st IﬂQeOéomposiuoxadsif rﬁ}cd?dﬁl% wat @hilch Wae fan leXampakeof
stirring and filtering the slurry were repeated four tinmes. The

resul tant fhétgEresent resimkeompssitiesh,dHafAT giodl AdheiohCsftaenataut five
hours in a hot 15 air ventilation dryer to obtain a white powdery PPS.

The V6 In thefchdmeodPSi obtaf rExhr(pH:e?)B,vme?%spmiashs.of PPS prepared
Synthetic Exanple 3 (for conparison) The procedures in Synthetic Exanple 1
ver e repedvecsubPectingcepe RR&t (AhaisgdbHimExampief 7edle MeRdnas not carried

out . The V[err] of the PPS obtained (P-8) was 740 poi ses.

Synt het i c Beapneny. (fHhe c‘b?mﬁjs*o’rﬂn exhibited good aghegdon st&epggha

pol yneri zation slurr obt a| ned as Synt heti¢ Example 1, the filter
cake was off et ofX lé‘?/a‘iﬂﬂpa‘?%*r jLﬂﬂfeP 2 BXeRdes or é9sdte ¥6F€10 torr

inanoil bath e B AOOKSIIIE T oY AN S IO Yo ugg o gNWP vias not
methacryloxysilane éompound (B) was increased within the
range of the present invention. It was found that the larger
10 the amount of (B) was, the higher the adhesion sirength wvas.
Meanwhile, in Comparison Examples 8 to 10, use was
made  of PPS of which extract amount with methylehe chloride
exceeded the fange of the present invention. Adhesion
strength in Comparison Exaﬁple 8 and adhesion stréngths in
15 Comparison Examples 9 and 10 were remarkably lower than those
in Example 7 and in Example 9, respectively. In Cpmﬁarison
' Example 11, use was made of PPS in which the amount of -8X
groups was below the range of the present invention.
C- Adhesion strength was again remarkably low, compared to.
20 Example 9. The compos;tion of Comparison Example 12 was same
as that in Example 7,-except that methacryloxysilane compound
(B) was noilblended in the composition. The composition

without (B) exhibited remarkably low adhesion strength.
25 Synthetic Example 6

In a 150 liters autoclave were charged 19.285 kg of

flaky sodium sulfide (Nazs.content of 60.7 % by weight) and
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any nore. The cake was then cool ed and put into warm water of about
80[ err] C of which weight was about tw ce the weight of the filter
cake. After stirred sufficiently for about 30 m nutes, it was
filtered. This water washing and filtration 5 treatment was repeated
seven tines. The resultant filter cake was then dried at 120
[err]C for five hours in a hot air ventilation dryer to obtain a
l'iver brovus powdeior RiMpducithe tem ertheeVbaérblet;ailaa E8S20t W ned 4P-9)
was 1, 030 poi ses. 10 Synt hefl c Exanple 5 (for conparison)

The procedurcﬁs o ndWrdiRin andeamahe rkiver €or ameamd off 4.757exgepf that
8.0 kg of sodium acetate trihydrate were added as a polynerization
assi st ant waterhe rHactauiocdpstecmaandh2n. §6Aled and ckgled peDOBOWEr ¢
charged in an autoclave and the cooling on 15 the upper part of the

aut ocl ave Wwaghisth ZehdiSt &g ofTpeDUB ehd 18.0 kgt hé FRB wbrai AkArgedi0) was

1,110 poi ses. Exanmples 7 to 11 gnd Conparison Exanples 8 to 12
Each PPS, Aftfst Rrasdudzdindaid é@méoﬂfﬁdcanﬁ digPassgapge pressepre}rade mark
CS 3J-961S, ex Nitto Boseki Co., .were _m xe in_the amounts in part

by wei ght Wi Mditepden a5 @tz 3 Jiguid tempeFiéﬁEEﬁemel?Qron or tR€ve ninutes
to obtain.a honbgeneo

by an ext FgRerature S%\ﬁirttﬁ%t(? ? X{rgﬁgSfiaggs%‘rﬁ?%ﬂqﬁl {"#Rgggﬁgwéego Hﬁged
gzd ot 40@ &H%%atndg t%hn{ %Czla' Q%t I%%(g%z%%dfb?%%b@ %Sgper@fm!ﬂg oL 999[6”1 c
m)l ded on c%&::‘i@de@dtm{o”%'p@a'}g wakeh Bg \ahwaheseagp§s9ihe apparatus
-:10 which was set on the upper part of the outside of the
autoclave to cool it. Then, the liquid temperature was
raised to ZSOTI and stirring was continued at that
temperatur; for three hours, while reaction proceeded.
Subsequently, the temperature was lowered and, at thg same
15 time, the cooling of the upper part of the autoclave was
stopped. -During the cooling of the upper part of the
autoclave, the liquid temperature was maintained constant so
'ag not to lower.
C;ﬁ After filtering the resultant polymerization slurry,
20 the filter cake obtained was put into fresh NMP to form a
slurry of a slurry concentration of 15 % by weight.
Subsequently, stirring was cdntinued at 120 C for thirty
minutes and then the slurry was filtered to remove NMP. The
filter céke was then poured into warm water of about 80C of
25 which weight was about twice the weight of the filter cake.

After stirred sufficiently for about thirty minutes, it was

filtered. This water washing and filtration treatment was
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36 ) a cylinder tenperature of 320C and a nold tenperature

of - 130[err]C to obtain test pieces in accordance with JI'S K6850.

The test pieces were bonded to each other using an epoxy resin type
adhesi ve, ex Nagase Chiba Co., a ratio of a 5 primary agent, trade mark
XNR3101, to a curing agent, trade mar k XNH3101, of 100 to 33.3 in
parts by weight, in curing conditions of 90[err]C for thirty m nutes.
They wer erepdytted eseven tinigs a TS Iidesulasintl Fidaed cakes wak ahlkeansile rate
of 5 mm m nute and a di stance between chucks of 130 nmto neasure
10 adhedried sat el2@ HC for about five rcumssdnbeagiteaiandetdijatioon
Exanpl es, use was made of [err] -nethacryl oxypropyltrinethoxysil ane,

trade markryer to Adijaimxa Nitpideh ndvwdexny, PRS.a I‘Témhél%r pifothei PRSe conpound.

The results are as shown in Table 3. 15
obtained (P-11) was 840 poises.

'~ Synthetic Example 7
-After filtering a polymerization slurry obtained as
in Synthetic Example 6, the resultant filter cake was put
into fresh NMP to form a slurry of a slurry concentration of
10 15 % by weight. Subsequently, stirring was conLinued at 120
| C for thirty minutes and then the slurry was filtered to
remove NMP. The filter cake was poured into warm water of
about 80°C of which weight was about twice the weight of the
filter cake. After stirred sufficiently for about thirty
15 ~minutes, it was filtéred. This Qater washing and filtration
treatment was repeatéd £wice. After the resultant filter
cake was put into pure water to form a slurry, acetic acid
was added to the slurry to adjust a pH to 5.0, after which

stirring was continued at a temperature of 50 °C for 30

TN

20 minutestto-complete acid treatment. After the acid
treatment, the slurry was filtered. Procedure consisting of
adding pure water to the filter cake, stirring and filtering
~the slurry were repeated four times. The resultant filter
cake was then dried at 120 C for about five hours in a hot

25 air ventilation dryer to obtain a white powdery PPS. The-V6

of the PPS obtained (P-12) was 780 poises.
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25 - S 37 [err]
The conposition of Exanple 7, which was an exanpl e of t he present
resin conposition, had good adhesion strength. In the conposition
~of Exanple 8, use was nmade of PPS prepared by subjecting the PPS
(A) used in Exanple 7 to acid 5 treatnment. The conposition exhibited
good adhesi on strength as in Exanple 7. The conpositions of

Exanpl es 9$:t Helt M€ Bxample 8 GRHYE cdmpdidlsdn) Exanple 8, except that the
amount of _

The procedures in Synthetic Example 6 were repeated,
except that the washing with fresh NMP was not carried out.

The V. of the PPS obtained (P-13) was 730 poises.

6
Synthetic Example 9 (for comparison)

After filtering the polymerization slurry obtained as.
in Synthetic Example 6,- the filter cake was dried on an
evaporator undgr a reduced pressure of 10 torr in an oil bath

10 at 200°C for about one hour until NMP was not distilled off
any more. The cake was.then cooled and put into warm water
of about 80°C of which-weight was about twice the weight of
the filter cake. After stirred sufficiently for about 30
minutes, it was filtered. This water wéshing and filtration
15 treatment was repeated seven times. The resultant filter
cake was then dried at 120 C for five hours-in a hot air

ventilation dryer to obtain a liver brown powdery product.

The V

5 of the PPS obtained (P-14) was 990 poises.

20 Synthetic Example 10 (for comparison)
The procedures in Synthétic Example b6 were.repeated,
except that_8.0 kg of sodium acetate trihydrate were addéd as
a polymerization assistant to the-feaction system and 22.750
kg of p-DCB were charged in the autoclave and the cooling on
25 the upper part of the autoclave was not éonducted. The V6 of

the PPS obtained (P-15) was 1,080 poises.
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in Conparison Exanples 8 to 10, use was
extract .amount with met hyl ene chloride
present invention. Adhesion
adhesion s
| ower than

Conpari son

- SX

-netﬁacryloxysilane conpound (B) was increased within the range
the present invention. It was found that the |arger 10 t he anount
(B). was, the higher the adhesion strength was. Meanwhi

made of PPS of which
exceeded the range of th
strength in Conparison Exanple 8 an

beRgeaes 12 co'fy apd Boue s lce WReseh 5 (T bbect i very.
EXATBES, 1dn, 45,4881 TAE lmBER ol Tuidiy VUL

gr oups was range o esent | nvertli on.

strength was,agamhArkCeBr §306¥ 15 OVex CRIPAS Ssbddki 4b ., AP Biba iM&he
conposi tion of Conparison Exanple 12 was sane as that 1 n Exanpl

conposition. The conposition

of
of
e,

e
d
ly
In
of

si on

e 7

except thahmBRhBackyl pEyei baNRe EAROUAE I cated in (BbMaM N DlmsiiRshdin t he
w t hout (B) exhibited remarkably | ow

adhesion shigegt for fiveéSminGyeshedi 6b&xaiPa chdmogeneous mixture,l rarl 150

liter§ autoclave were charged 19.285 kg of

fl aky sodi um sul fide

(Na2S cont thenofrei®. Knéagdwenghéxt emded by an extruder with a diameter

39

10

15

20

25

of 20 mm with twin screws rotating in opposite directions at
a barrel setting temperaturé of 300°C and at 400 rpm and then
pelletized. The pellets obtained were molded on a injeciion
molding machine which ﬁas set to a cylinder température of
320°C and a mold £empefature of 130C to obtain test pieces
in accordance with JIS 'K6850. The test pieces were bonded to
each other using an epoxy resin type adhesive, ex Nagase
Chiba Co., a ratio of a primary agent, trade mark XNR3101l, to
a curing agent, trade mark XNH3101, of 100 to 33.3 in parts
by weight; in curing conditions of 90°C for thirty minutes.
They were subjected to a tensile test in conditions of a
tensile rate of 5 mm/ minute and a distance between chucks of
130 mm to measure adhesion strength.

In these Eximples and Comparison Examples, use was
madé of 7 —ureidoprppfltriethoxysilane, trade mark All60, ex
Nippon Uniker, as é ureidosilane.compound.

The results are as shown in Table 4.
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45.0 kg of NWP. The terrpérature was elevated to 204 [err]Cin a

fl.ow of nitrogen under stirring to distill off 4.757 kg of wat er .
The, aut ocl ave was then seal ed and cooled to 180 [err]C , i n which
22.273 kg of p-DCB and 18.0 kg of NWP were charged. After
pressurizing it to 1 kg/cnferr]G (i.e., gauge pressure) W th
nitrogen gas at a liquid tenperature of 150 [err]C , the

tenperature started to be raised. Stirring was continued at a

[err] G far five hours,while il was . _
:t1y awafer-¥prayi n@ appar@tus : 10  which was
he outrside of the aut oed ave to cool it.
re was raised to 250[err]C and stirring
o t&mBratlr@ for 3 Hiee Rours, while reaction:
é'dtly L the tengprat ureewas | owered and, at the
ling 81‘ t he upper part of the autoclave was

of whemupper gpart cofthe~ o aut ocl ave, the
%,lai n§t Tonstaff soS o ° asgnot to | ower.
ant p#& ymerization slurry, 20 the filter cake
h NWP_tq.for slurry of a slurry
H’lght;«,qﬁ«: £] %Subsgqu'éntl";, stirri ng was
Fthi et y ™ mAut?s and tRen the slurry was
e .filter cake was then poured into warm
m] 255 Ahich fei ghg was outetwi ce the wei ght
~{Aftar stirrec sufH epently for about thirty

liquid tenperature of 220
carried out to spray wate
set on the upper part of
Then, the liquid tenperab
was continued at that T,
proceeded. Subsef
samne time, the c
st opp8&d. During t-he cool

| i quid tenperature was i
After filtering the resuff
obt ai ned was put into fr
concentration of 15 % by
continued at 120 [err]C
filtered to renmove NWVP.
wat er of about 80[err]C o
of ¢he filter cake.

m nuggs, it was filtered. "This water washing and™filtration
treat nent. was : 40
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\Dl -~ in N <o . w .
L | ] . I~ ~ N n
A& o ©
™™ ™M O (= B o ~ o
ml - N = T 0 .
[ ] | . ™~ - -t [}
< <R = r~
o ~
~ o N ™ m o o~ ~ o
15 Q d‘l - 1N N © o. ¥ .
M) El~ 1 . ~ - O 0
| 3] n o ~
o ) .
] N N m o (=T N~ (=}
ml - N © o . %) .
|~ | . ~ - o o]
[« T <) : w
—-t ™~ o r~ o
Nl ~ 0 N o . te) .
( o~ 1 . o - O n
(=}
20 o Q )
. )]
R T
3 0 o
°* I
) - )
2o agh X 1
H N o] - ﬁ
O ~ - Al 0. + + DO
= Q0 > B 3 H Ko B~
e e © a o o
LU = A4 0 N 80 A N |
/s Qe w o0]lao o HaO 2.
&0~ 0 9 -~ 02, 0~
25 A S D Bl AT QoY N
@ 3 w Ol H ;g 5 gFp
H W4 0 H O S wag 0D
O U™ K b Q. 0.0 - N
©.g m g .0 e W
U Mo + o T E BN QD
BNk &9 gla 88 S8 8%
ful H R T o D O L

44



repéatediseven ti-mes. The resultant filter cake was then - dried at

120 [err] C for about five hours in a hot air ventilation dryer to
obtain a white powdery PPS. The V[err] of the PPS obt ai ned (P-11)
was 840 poi ses. 5 Synthetic Exanple 7 Af t er
filtering a polynerization slurry obtained as ' in Synthetic Exanple

6, the resultant filter cake was put into fresh NMP to forma slurry of a

slurry concentr ati$he Ofompds it on % BYeXGhY - 12 SURSRAHSRLd Yan g Was
continued at 120 [err]C for thirty mnutes and then the slurry was

filtered t6f the présenverdbbn dbepdsidfin Cakm isodd aRk lidH GHaRIHgtMLt er
of about 80[err]C of which weight was about tw ce the weight of the
filter cakeInAthercshposttionfbf cExatple 13, amitwddinidde oflPPS mi nutes, it
was filtered. This water washing and filtration treat ment was

- repeat ed tprepargfitby shbjeetihyatbePPS efA) used irgdeample A tintasigure
“water to forma slurry, acetic acid was added to the slurry to

adj usg a pHreatment. af The ophpesitionrexipihkied gaaod adhegion tstmpnwthure of
50 [err]C for 30 20 mnutes to conplete acid treatnment..  After the acid

treat ment, 2B &P sPERFRIGRL? f i | TRE etomPOPL GhRfuIQF dBifIRqsHd dfto 16 were
200 19 DUT St LBk 6 BB SE: SAAHL Bl S 0r 1S
G2 e 8Pl SERLGHR TR B LS e O A

¢ the present invention. It was found that the largexr the

.ﬁio amount of (B) was, the higher the adhesion strength was.

Meanwhile, in Comparison Examples 13 to 15, use was
* made of PPS of which extract amount with methylene chloride
‘exceeded the range of the present invention. Adhesion
strength in Comparison Example.13'and_adhe510n strengths in
15 'Comparison-Examples 14 and 15 were remarkably lower than
those in Example 12 and.in Example 14, respectively. 1In
Comparison Example 16, use was made of PPS in which the
amount of -SX groups was below the range of the present
ii- | invention. Adhesion strength was again remarkably low,

20 compared to Example 14. The composition of Comparison
Example 17 was same as that in Example 12, except that
ureidosilane compound (B) was not blended in the composition.

The composition without (E) exhibited remarkably low
adhesion strength.

25

Synthetic Example 11

In a 150 liters autoclave were charged 19.285 kg of
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of the PPS obtained (P-12) was 780 poi ses.

4 1 Synthetic Exanple 8 (for conpari son) The
procedures in Synthetic Exanple 6 were repeated, except that the
washing with fresh NVP was not carried out. The V[err] of the PPS
obtained (P-13) was 730 poises. 5 Synthetic Exanple 9 (for

conpari son) ' Af ter filtering t he polynerization slurry

bt ai ned t I K drjed
cvapor at or TRl SR TG, B LhPEs SReEoronbebbroF | 05 BFY witteny e=n§” "

2000 o 1 3" 0788 b oRRN Uik bk NECUES gk S1SSALLEY ST gq o, iy v

The cake wasS th coo a War m wa ut "8 err]C of

Wwhi ch- wei g?flo\(«\/a%fap‘i‘ﬂ?: & ﬁnhegowgmgj to d:ls.st:[ff bttt eradnke, %t e

stirred sufficient bout filtere
wat er washigageand &hbtEﬁtb@@avé5wast£ﬁéﬁ”§@£1&@5aﬁépéaéﬁgdSédefeé'ﬂﬁs The

resultant filter cake was then dried at 120 [err]C for five hours in a
hot air  in wheghi batihen #gyet bOnoBtahd 880 VRG &f ONMP DEVERT YhPFERICT .
The V[err] of the PPS obtained (P-14) was 990 pol ses. 20 Synt hetic

Exanpl e 10After pwepanrsethg it to 1 kg/cafie pioeedugasge npSyssunee) C .
Exanpl e 6 were repeated,
with nitrogen gas at a liquid temperature of 150 C, the
temperature started to be.raised. Stirripg was continued at
£ a liquid temperature of 220 C for five hours, while it was

10 carried out to spray water by a water—Sprayiné appdratﬁs
which was set on the upper part of the outside of the
autoclave to cool it. Then, the liquid temperature was
raised to 255C and stirring was continued at that
temperature for two hours, while reaction proceeded.

15 Subsequentiy, the temperature was lowered and, at the same
time, the cooling of the upper part of the autoclave was
stopped. During the cooling of the upper part of the
autoclave, the liquid temperature was maintained constant so

(- as not to lower.

20 | After filtering the resultant polymerization slurry,
the filter cake obtained was put into fresh NMP to form a
slurrxy of ; slurry conceﬁtration of 15 % by weight.
Subsequentiy, stirring was'continued at 120 C for thirty
minutes and then.the slurry was filtered to remove NMP. The

25 filter cake was poured into warm wate¥ of about 80°C of which

weight was about twice the weight of the filter cake. After

stirred sufficiently for about thirty minutes, it was
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excépt that 8.0 kg of sodium acetate trihydrate were added as a

pol yneri zation assistant to the reaction systemand 22. 750 kg of
-p-DCB were charged in the autoclave and the cooling on 25 t he upper part
of the autoclave was not conducted. The V6 of t he PPS obtai ned (P-15)
was 1, 080 poi ses. : 42

Exanples 12 to 16 and Conpari son Exanples 13 to 17 Each PPS,

% N to RN S8 M P B Tl S o a g R R
ndi cat ed g J2ELE deddh % HROSCNGe fheuITatR! £ihdi V3100 WET A ODtai n 2

honbgeneous ure, and then ne kneaded and extru by an
extruder vaifl@ gi 8% 6 for abd@it 2 VANHUGLL WY B $TCWE ¢ YedltiiiAti1dn
opposite directions at a barrel setting tenperature of 300[err]C and

at 400 rpraspélrtt®obtain a REhiEd ipQieemel | aine qOt Jnedevpipg Mol ded on
a injection 10 mol di ng machi ne which was set to afbyllnder t enperat ure

of ¢ SR04 Biéd C(mnTe p wad o 1®mersddlr e of 130[err] C to obtain test

pi eces in accordance with JI'S K6850. The test pieces were bonded to
each other using an epoxy resin type adhesive, ex Nagase Chi ba Co.,
aratio of a primary agent, trade mark XNR3101, to 15 a curing agent,
trade mar kSyNHBaOle Exammbe th233.3 in parts '

After. filtering a polymerization slurry obtained as
/ in Synthetic Example 11, the resultant fiiter cake was put
.10 into fresh NMP to form a slurry of a slurry coﬁcentration of
15 % by weight. Subsequently, stirring was continued at 120
‘C for thirty minutes and then the slurry was filtered to
remove NMP. The filter cake was poured into warm water of
about 80Tl_of.which welght was about twice the welight of the
15 -filter cake. After stirred sufficiently for about thirty
minutes, it was filtered. This water washing and filtration
treatment was repeated twice. After the resultant filter
cake was put into pure water to form a'slurry, acetic acid
Uﬁ was added to the slurry to adjust a pH to 5.0, after which
20 stirring was continued at a temperature of 50 C for 30
minutes to complete acid.treétment. After the acid
treatment, it was filtered. Procedures consisting of adding
pure water to the filter cake, stirring and filtering the
slurry were repeated four times. The.resultant filter cake
25 was then dried at 120 C for about five hours in a hot air
ventilation dryer to obtain a white powdery PPS. The V6 of

the PPS obtained (P-17) was 880 poises.
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by weight, in cUrfng conditions of 90[err]C for thirty m nutes. They

were subjected to a'tensile test in conditions of a tensile rate of
5 nm mnute and a di stance between chucks of 130 mMm to neasure
adhesion strength. 20 - I'n these Exanpl es and Conpari son

Exanpl es, use was made of 7 -ureidopropyltriethoxysilane, trade mark
A1160, ex "N ppon Uni ker, as a ureidosil ane conpound.

The results are as shown in Table 4. 25

43 [err] The conposition of Exanple

12, “hiChSyﬁﬁhéﬂiﬁxgﬁﬁhﬁle 13 ifor comparison)
The procedures in Synthetic Example 11 were repeated,
except that the washing with fresh NMP was not carried out.

5 The V. of the PPS obtained (P-18) was 820 poises.

6

Synthetic Example 14 (for comparison)
After filtering;q_polymerization slurry obtalned as

in Synthetic Example 11, tﬂe filter cake waé dried on an |

'10 evaporator under a redﬁced pressure of 10 torr in an oil bath
at 200°C for about one hour until NMP was not distilled off
any more. The cake was then cooled and put into warm water
of about 80°C of which Qeight was about twice the weight of .
the filter cake. After stirred sufficiently for about 30

15 | minutes, it was filtered. This water waﬁhing and filtration
treatment was repeated seven times. The resultant filter
cake was theﬁ dried at 120 C for five hours in a hot air

ventilation dryer to obtain a liver brown powdery product.

(- The V. of the PPS obtained (P-19) was 1,020 poises.
20 _

- Synthetic Example 15 (PPS for comparison, prepared according
to a method of Japanese Patent Application Laid-Open No. Sho-
61-7332/1986) |
(1) Former step of polymerization

25 In a 150 litexrs autoclave were charged 19.028 kg of

flaky sodium sulfide (Nazs content of 60.7 % by weight) and

45.0 kg of NMP. The temperature was elevated to 204 C in a
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of the present resin conposition, had good adhesi on strength. In the
conposi tion of Exanple 13, use was nmade of PPS prepared by subjecting
the PPS (A) used in Exanple 12 to acid 5 treatment. The conposition
exhi bi ted.- good adhesi on strength as in Exanple 12. The conpositions
of Exanples 14 to 16 were sanme as that in Exanple 13, except that the
anount of ur ei dosi | ane conmpound (B) was increased within the range of

the preseioy %\Ee’hti' el iR %taac}rtmat tbhaikengerokbes. 487 xganegnt of (B)
was, the higher the aé%e3|on strength was. Meanwhi | e, in

Corrparl sematanpliescochidm bf waterwaemained wage10ioPhRS1es pbrchokatract
anount with nethyl ene chl oride exceeded the range of the present

i nvent i orof Addtsinosulfide .St Maegiaatioe 1Geepaniss thebhxaepled18ndndoatiédsi on
strengths in 15 Compari son Exanples 14 and 15 were remarkably | ower than
those in texarfdl €C12 fanwhichE22v3I08 k4, ofeppBEBi asfyl18LA kg of WMRparison
Exanpl e 16, use was nmade of PPS in which the anopunt of -SX groups was
belqwiﬂuyenﬁuﬁhaﬁdena[ﬁQimmﬁIizationlHﬁénFPGﬁuchﬁﬁe§Foﬁlgi}eﬁ@Fh MAs again
remar kably | ow, conpared to Exanple 14. The conposition of

Conpar i sdipurs tqae%ﬁa#e f?%&%¥?§a&§‘§§ £Fem thepterpes §5PeRfept t hat

ureid05|kﬁﬁe compour (B) was not blended in the conposition. _ The
conpositi AR r}(%5‘exhibited remar kably | ow adhesi on strength.

(Z:ﬁarged %ntzggt Lgrh?aamu%tljof prCB.:remaineLlniﬁ %ﬁg LstL?:E? @HEOCl ave were

( determined on a gas chromatograph. A conversion of p-DCB was
.10 obtained according to the following formula :(conversion of p-
DCB) = [(amount of p-DCB charged in mole) - (amount of p-DCB
"remained in mole)] x 106'/'(amount of p-DCB charged in moie)
The conversion was 95.0 %.
A hundred grams of the slurry were sampled and
15 filtered under reduced pressure to remove ligquid components.
Subsequently, solids were dispersed into about 1 kg of
demineralized water, and filtered again under reduced
pressure to wash the resultant PPS. These procedures was
(if repeated three times. The PPS was dried at 100°C for 2 hours
20 under the atmosphere to obtain PPS powder. A melt viscosity
of the PPS was measured at 310C. It was 60 poises, reduced

-at a shear rate of 200 second-l.

(2) Latter step of polymerization
25 550 grams of slurry (S-2) were charged in one liter
autoclave, to which 50.4 grams of water were added, which

gave a whole content of water of 4.60 moles per mole of
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fléky sodi um sukfi de (Na2S cornitent of 60.7 % by wei ght) and | 45. 0 kg

of NWP. The tenperature was elevated to 204 [err]Cin a fl ow of
nitrogen under stirring to distill off 4.892 kg of wat er. The

aut ocl ave was then seal ed and cooled to 180 [err]C, in which 22. 161
kg of p-DCB and 18.0 kg of NWVP were charged. After pressurizing it
to-1 kg/cnferr]G (i.e., gauge pressure) with nitrogen gas at. a

liquid tes%@&‘{@xﬂ ué@lfidéﬁorﬂ@r'%n%era{th?re was ellVHIYRY € 23ard ednlgerbe

rai sed. Irring was continue a liquid tenperature of 220 [err]C

for five DoUrSgediifosphdBs and polyaFiAt 0 Wak SOndactaiaeEdyy a
wat er - sprayi ng- appar at us - which was set on the upper part of the

out si de ofht&€ hours. AKOCEEVEEHRODFE ip-DCEaras t9%e 0 ixqui dfterpahat ure
was raised.to 255[err] C and stirring was continued at that

t enper at usBufpy wa® bdooled, Wedrlfkidot iBRS waer edidorkd thh be s@plagadednt |y,
the tenperature was | owered and, at the sane tinme, the cooling of

the gpperfpeamtNMP ahd BRS octigemews.  After sthepmrapripdrikey BBfe %@6ol i ng of
t he upper part of the autocl ave, the liquid tenperature was

i nt ai nethepnsaghedsyith demingrakized wakey repgptedly, 1t Was o

filtering_the_ resulta pol yneri zation slurry, t he [fiilter cake
obt ai ned #&&ePutti H?B%r e%‘Pl%II\NP‘T?% heRrs A0 d 'hot Ak r‘@’ar%filftéol?r ry

cont | nued BTt TaPT B BrwErye (pearl-LIRE IR TG Vo o iR MBE
i o SEEAEARL ) e PPueo L, Soks Moty ot vnte
INQSESV Callﬁgas@}é&raf_ a sheéi’ifé@é’_ﬁffdGiﬂEdﬁ’dTbVarﬁ@MOEhiﬁﬁ dpduti es, it
1,100 poises. . .
Examples 17 to 21 and Comparison-Examples 18 to 21
Each PPS, an epoxy type silane coupling agent and a
glass fiber, trade mark CS 3J-961S, ex Nitto Bosekli Co., were
is mixed in the amounts in part by weight indicated in Table 5
in a Henschel mixer for five minutes to obtain a homogeneous
mixture, and melt kneaded and extruded by an extruder with a
diameter of 20 mm with twin screws rotating in opposite
Qf- directions at a barrel setting temperature of 300°C and at
20 400 rpm and then pelletized. - The pellets obtained were
molded into plates of a width of 80 mm, a length of 160 mm
and a thickness of 3 mm, by an injection molding machine
which was set to a cylinder temperature of 320°C and a mold
temperature of 13613, using a mold having film gaies on
25 either sidg. The molded article thus obtained was cut into
strips having a width of 20 mm. Tensile strength and Izod

impact strength thereof were measured according to ASTM D638
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46 - - filtered. This water washing and filtration treatnent
was repeated seven tinmes. The resultant filter cake was then

dried at 120 [err]C for about five hours in a hot air ventilation

dryer to obtain a white powdery PPS. The V[err] of the PPS 5  obtained
(P-16) was 970 poi ses. Synthetic Exanple 12 After
filtering a polynerization slurry obtained as in Synthetic Exanple
11, the =X I iclgt er. u 1 0,f a slurry
of a slurry c%ﬁ@%ﬁ??&t %?%tWQ%IQ 1%°A?B?lagﬁgh%£§§£%gggﬁgn? g?ﬂgtlrrlng
was conti d at 120 [err]C for thirty mnutes and then the slurry
was filtéred to renmove NVMP. The filter cake was poured into warm

wat er of W 2Qbsy" kopef swhiask WBh?Mln@ﬁagéhQUtuﬁﬂﬁQasth&dﬂeight
of the 15 fllter cake After stirred sufficiently for about thirty

m nut es, gft Magylidiiddxehropyili ramethongsilageandradet markoR187, extreat ment
was repeated twice. After the resultant filter cake was put into pure
wat g t 0 Nigupoma Usiikiery, imc@xampdeisd17 to 2@asnddGeurayishe Bkampyeso ad) ust
a pHto 5.0, after which 20 stirring was continued at a tenperature of
50 [err] @& o 20, and Airldudsepoxyorplebexyd) gthydsrimpthosyeilanfe acid

treatnent, it was filtered. Procedures conS|st|ng E agdlng
trade mark Al86, ex Nippon Uniker, in Example 21.

The results are as shown in Table 5.

10

15

20

25
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pure water to the filter cake, stirring and filtering the slurry were
repeated four tinmes. The resultant filter cake 25 was then dried at 120
[err]C for about five hours in a hot air ventilation dryer to obtain
a white powdery PPS. The V6 of - the PPS obtained (P-17) was 880

poi ses. 47

Synthetic Exanple 13 (for conparison) The procedures in
Synthetic Exanple 11 were repeated, except that the washing with
fresh NMP was not carried out. 5 The V[err] of the PPS obtained (P-18)
was 820 poi ses. Synthetic Exanple 14 (for conparison) 5

After filtering a pol yrerizate o sl G rey obtcal oed as ¥ un Synthetl C
Exanple 11, the filteg Q’?ﬂke asSdri®d®n afR 10 evapo-l&-ator undert a.
reduced pressure of 1@|torr i% @n oil bath at 200[err]C for &Hbut
one hour until NWP waginot distillegd nor e, Thg cake B then
cool ed and put into warire teu o H vof b@ut SO&I’I’]CGf wini ch \/\/etvggnt was
aboutg twi ce the wei ght | & o the fhiter cake. After Stirred o o
sufficiently for abou§|30 15 nminutes, it was filtered. This watB

washing and filtrati of o c"t'r"eatmerg wasgr8peafed sev@n t{nes. The
~i. ~ © <
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cake was then dri-ed at 120 [err]'Cfor five hours in a hot air

ventilation dryer to obtain a liver brown powdery product. " The :
Vlerr] of the PPS obtained (P-19) was 1,020 poises. 20 Synt heti c
Exanpl e 15 (PPS for conparison, prepared according to a method of
Japanese Patent Application Laid- Qoen No. Sho- 61-7332/1986) ,
(1) Former step of polynerization In a 150 liters autocl ave
wer e char ged 19. 02 kauflgeq amaleaw eSubf i dRichaggscant ent of 60.7
% by wei ght) and 5.0 kg of tenpérature was el evated to
204 [err] Gkdinple of the present resin molded article, had 48od
flow of nitrogen under stirring to distill off 4.497 kg of water. A
content ofsvideyti eifack Mapartl0 Ml @heP@iol@IGE article offf ExQmpIE |
sul fide. The autocl ave was then seal ed and cool ed to 180 [err]C ,
i n which 28 20skgvad naddCRRARPSL S rfepdayed® bVRBubjectingw®P8 dhar gedd
Pol ynmeri zati on was conducted at 210[err]C for ten hours to obtain a
slurry (S-12) Bxamnlehel T drarercisd ¢presftment . Itpexphhbdtedt gopd strength
The amount of p-DCB rermained in the slurry was determ ned on a gas
chr omat ografp* WeXbRAFsiah ot Eﬁﬁ%e\/\dg e “@Bld&i‘inééftéééSFdPﬁg to the
followngfor la :(conv rS|ono DCB) |Sam)unt of p-DCB
char ged | es k%i fWﬁf yme as that of E le 18, except
that the amount of epoxy silane coupling agent (B) was
’o increased within the range of the present invention. It was
.‘-'.:-"'- .
10 found that the larger the amount of (B) was, the higher the
strength at a weld part was. In Example 21, the type of (B)
in Example 18 was changed. With B8 -(3,4-
epoxycyclohexyl)ethyltrimethoxysilane as an epoxy type silane
coupling agent, strength at a weld part was higher.
15 Meanwhile, in Comparison Examples 18 and 19, use was
made of PPS of which extract amount with methylene chloride
exceeded the range of the present invention. The stfengths
at a weld part were remarkably lower than that in Example 17.
Gﬁ' In Comparison Example 20, use was made of PPS in which the
20 amount of —-SX groups was below the range of the present
invention. The strength at a weld part was remarkably low,
compared to that of Example 17. The molded article of
Comparison Example 21 was same as that in Example 17, except
that (B) was not blended in the composition. The strength at
25 a weld part was remarkably low, compared to Example 17.
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remained in nole)] x 100 /(amount of p-DCB charged in nole) The

conversion was 95.0 % - A hundred grans of the slurry were
sanpl ed and 15 filtered under reduced pressure to renpve liquid
corrponent-srmssneetHas BeenFepleent | y, solids were dispersed into about 1 kg of

dem neral i z iltered agai n-under reduced pressure to
wash the re hese procedures vvas repeat ed three tines. The
PPS was dr| err C for 2 hours p to obtain
PPS powder. A malt vi scosity {)@l&%ﬁgéﬁ% H%Ef” B10[err] C .
It was 60 poises, reduced at a shear t e of RERIACERcond _

(2) Latter step of pol yneri zati on 550 grans of slurry (S-2)
were charged in ong ligfeg y v, ra f ter
wer e added, which %°g’éa%yle ﬁq'gi?eio‘ﬁ %%H&%%?zgafgr g%‘a(r}rbla\ég per
nol e of extract thereof with methylene chloride i% in an amount of
sodium sul fide. The tenperature was el evated to 250 [err] C under

ni trogen ahoOSpbes etivanl POT yEEsy 208 idht Wab reitd ualsibSidly Ve is 20 Riee
hours. The conversion of p-DCB was 99.0 % After the slurry was
cool ed, pebd) o000 kpoPiRSs wasd sa evadt it ef separgdorpbs isb at flleantNNB and PPS
origoners. After the pearl-Ilike PPS was t hen washed with

deni ner al iRkerqanetesfpeieeifein X represents an alkali metal or a

hydrogen'atom.

:15 .

10 2. A process for the preparation of.the pélyarylene
sulfide claimed in claim 1, wherein an alkali metal sulfide
is reacted with a dihaloaromatic compound in an organic amide
solvent, while a part of a gaseous phase in a reactor is
condensed by cooling a gaseous phase part of the reactor to

15 return the condensed liquid to a liquid phase, characterized

in that the polyarylene sulfide (i) thus prepared is washed

with an organic solvent and then with water.

3. The process claimed in claim 2, wherein the.
20 washing with the organic solvent is carried out by filtering
a slurry obtained in the preparation process of the
polyarylene sulfide (1) and then dispersing a filter cake

-obtained into the organic solvent.

25 4. The process claimed in claim 3, wherein the
washing with water is carried out by dispersing a filter cake

obtained after washing with the organic solvent into water.

[
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dried at 100 TerrJCfor three hours in a hot air ventilation dryer
to obtain a wmgmanmmaﬂmﬂm*mePS The V6 of the PPS obtained (P-20) was

1, 440 poi ses 05|ty 10 ‘ red at a shear rate of .200
second[err] agk s about THISL SHEET PIAGSEBEEN Exanpl es
17 to 21 and |son anples 18 to 2} REPLACED ach PPS, an
epoxy type silane coupling agent and a | I trade mark CS
3J-961S, ex Nitto Bose xed in the a t by
wei ght i ndi cated |§ §|"8 8rbcess cj‘ﬁgﬁe?—iegéc?‘l%\( W& 1% {ll vei 2?023{ 'es to
obtain a NRRYEIRCHRe organic'LELVERY PECaHELLLRLEdRMH A0 A AURILAY. an
extruder wth a 47 anet er 0 twn screws Totating In
opposite directions at a barrel setting tenperature of 300[err]C and at

20 400 rpm and then pelletized. The pellets obtained were nol ded
into plates of a wedt haotoRBoBmt18n! Gﬁﬁﬁhiﬁiné8ﬂOMarts by wélhet td ckness
of 3 mm by an injection nolding machi ne whi ch was set to a
cylinger tdérpenapolganiy1828[ eulffdandnd 000l to 5.0 pdrtpasutweighd of
130[err]C, using a nold having filmgates on 25 either side. The

nmol ded art i(Bleathleasbt ai ad¢danascowpoundp characteriied imvihat athe dt h of
20 mm Tensile strength and | zod | npact strength thereof were.
measur ed ageéyarméepg gaifideipas an extract with methylene chloride of

50 and_ASTM D256, respectlvely, to eval uate strenogth at a
wel d nobappre than 0.7--% by weight, melt “viscosity, V 6"

15,000 poises and a content of -8X groups of at least 15

10 micro moles/g, wherein X represents an alkalil metal or a
hydrogen atom, the silane compounds is selected from the
group consisting-of methacryloxy silane compounds, ureldo

silane compounds and epoxy silane compounds.

15 7. The composition claimed in claim 6, wherein the
composition further comprises an inorganic filler in an
amount of at most 400 parts by weight per 100 parts by weight

of the polyarylene sulfide.

20 _ 8. The composition claimed in claim 7, wherein the
‘amount. of the inorganic filler is 0.01 to 200 parts by welght

per 100 parts by weight of the polyarylene sulfide.

9. The composition claimed in claim 6, whereln the
25 amount of (B) the silané compound is 0.05 to 3.0 parts by

welght.
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As an epoxy type,sfiahé coupling agent, use was nade of [err].
-gl yci doxypropyl tri met hoxysil ane, trade mark A187, ex 5 - N ppon Uniker,

in Exanples 17 to 20 and Conpari son Exanpl es 18 to 21, and [err]

- (3, 4- epoxycycl ohexyl ) et hyl tri met hoxysi | ane, trade mark A186, ex

Ni ppon Uni ker, in Exanple 21. The results are as shown in
Tabl e 5. 10 15 20 25

51

10. The composition claimed in claim 6, wherein the
amount of (B) the silane compound is 0.1 to 2.0 parts by

welght.

5 11. The composition claimed in claim 6, wherein the

silane compound (B) is a coupling agent.

12. The composition claimed in claim 6, wherein the
silane compound (B) is selected from the group consisting of

'10 methacryloxy silane compounds and ureido silane compounds.

13. The composition claimed in claim 6, wherein the
methacrjloxy silane compounds include gamma-
methacryloxypropyltrimethoxysilane, gamma-

15 methacryloxypropyltriethoxysilane, gahma—
methacrylokypropylmethyldiethoxysilane and gamma-—

methacryloxypropylmethyldimethoxysilaﬁe.

. 14. The composition claimed in claim 6,.wherein the
20 ureido silane compounds include gamma-ureidopropyltriethoxy
silane, gamma-ureidopropyltrimethoxy silane and gamma- (2-

ureido ethyl)aminopropyltrimethoxysilane.

15. The composition claimed in claim 6, wherein the
25 epoxy type silane coupling agents include gamma-
glycidoxypropyltrimethoxysi1ane, gamma-—

glycidoxypropyltriethoxysilane, beta-(3,4~.

I
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[err] The nol ded article of Exanple 17, which was

an exanple of the present resin nolded article, had good

strength at_a weld part. In the nolded artiLle—af—Examm 18, use

. was made of PPS prepared by subjecting PPS|(TIS SHEET HAS BEEN r1 Exanpl e 17

to acid treatment. It exhibited good strendth REPLACFBt a wL d—part—as—ia——

Exanpl e 17. The nol ded articles of Examptes 19 and 2

o el S R S ﬁ@?ﬁm
Strength aql%c%%“%s?’%%é‘%ée“&xﬁ%“}éﬁhis S %éa 5 e
EﬁgQELSC%o %§§T§g%$§¥§#¥ﬁ%é ys{ %he sjghrépoxy type sil ane

coupling agent, strength at a weld part was higher. 15
Meanwhi | e, i n Conparison Exanples 18 and 19, use was made of PPS of

whi chy extract anpbupé. WA meeddy | et dild Hdvlhg a weld part, obtained by

injection molding the composition claimed in claim 6, wherein

the silane compound (B) 1s at least an epoxy silane compound.

17. The molded article claimed in claim 16, wherein
10 the composition further comprises an inorganic filler in an
amount of at most 400 parts by weight per 100 parts by weight

of the polyarylene sulfide.

18. The molded article claimed in claim 16, wherein
15 the composition furtherx comérises an inorganic filler in an
amount of 0.01 to 200 parts by weight per 100 parts by weight

of the polyarylene sulfide.

Kﬁ' 19. The molded article claimed in claim 16, wherein

20 the epoxy silane include-gamma—
_glycidoxypropyltrimethoxysilane, gamma-
glycidoxypropyltriethoxys1lane, beta-(3,4-
epoxycyclohexyljethyltrimethoxysilane,_gamﬁa—
glycidoxypropylmethyldiethoxysilane and gaﬁma—

25 glycidbxyprobylmethyldimethoxysilane.

20. The molded article claimed in of claim 16,

e
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exceeded the range of the present invention. The strengths at a
wel d part were remarkably |ower than that in Exanple 17. |In Conparison
Exanpl e 20, use was made of PPS in which the 20 amount of -SX groups was
bel ow t he range of the present The strength at a weld '
part was remarkably | ow, '%%%6%EE? Fﬁ§¥ of Exanple 17. The nvol ded
article of Conpari son EX . sane'as that in Exanple 17,
except  whereddldind Bnitas ol ddicndef den i SSTY O3 Bet 15l RGN at

25 a weld part was rermarkably | ow, conpare

S composition into a mold threudh aM Jeast tko RaRelsy e ne _

sul fide, characterized in that an extract thereof with nethylene chloride
is in an amsidedfamdicy®re than 0. 7% by weight, a nelt viscosity V[err] is
20 to 15,000 poises and a content of -SX groups is at least 15 micro

nol es/ g, wherein X represents an alkali netal or a hydrogen atom_  wherein
the extract with nethylene chloride is determned as follows: four grans of
PAS pswder is added to 80g of nethylene chloride; after Soxhlet extraction
for four hours, the whole is cooled to roomtenperature; a nethyl ene
chloride solution after the extraction is placed in a weighing bottle; the
Soxhl et extractor used above is washed three tinmes with a total weight of
60g of nethylene chloride; the washing solutions _are recovered and put in

t he above wei ghing bottle; and-the whole is heated to about 80 [err]C to
evapor at e net hyl ene chl ori de fromstsjﬁ&tnaiéﬁiimﬁfdttle and the residual is

_ wei ghed. 2. A process fo on of the polyaryl ene
sutfide clainmed in claiml, mhere%g

_ tal sulfide is reacted
wi th; @ di hal oaromatic conpound in anic am de solvent, while a part
of a gaseous phase in a reactor is

15

20

25
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condensed by cooling a gaseous phase .part of the reactor to return the

condensed liquid to a liquid phase, chdracterlzed in that the polyaryl ene
sulfide (i) thus prepared is washed wi th an organic solvent and then with
wat er . 3. The process clainmed in claim2, wherein the

washing with the organic solvent is carried out by f||ter|ng a slurry
obtained in the preparation process of the pol yaryl ene sulfide (i) and

t hen dispersing a filter cake égbéa*ng @tf)the or gani ¢ sol vent.

4. The process clainmed in claim wherein washing with water is
carried out by dispersing a filter cake obtained after washing with the
organi ¢ solvent into water. 54

The process clai ”PQl&Qr?WnQ“Equi&é a{pRs ¥ iQ d’iscldﬂlﬁi LigE thfidy gani ¢
solvent is an organiC am de type sol vent. . A conposition

conpri si ngxt28cpawl 6hbye By UBhe OEh {Syide PDS yEui yazeraen@dtf ik rotd nidaEl to 0.5
parts by weight of (B) at least a silane conpound, characterized in that

the pol yatjhane.sukf bgewbaghtp axheRttvistds ey i‘ltyéeh:e 2thitay i b, 0F0 not nore
than 0.7 % by weight, a nelt viscosity, V[err], of 20 to 15,000 poises and
a cont ent pokse§xagdoapsontent d£astX 1gromps ol siteslepstubidr eideno represent s
an al kali nmetal or a hydrogen atom the silane conpounds is selected from
the group™edAs/g:i wheseineknaepyessytsi anmlkabingiritls OF (t S¥AFWPShane
conmpounds _and epoxy silane conpounds, wherein the extract w th nethylene
chlori de P&°Betermined as follows: four grans of PAS powder is added to 80g"

of nethylene chlo f Soxhl et ext |on for faur -hour the whol e
«s cooled to roomﬂ’ nﬁég %ﬁrgre%aﬁ% h?ﬁe af% ori & sgl at:'iior%’[l }at er the
extractio aged r t used above
IS shedg?%?eggtﬁﬁegéaft &g&gg% gg%% fa%:ﬂ§6§9§$£ﬁ% egg chl oride; the
washi ng SBE&EhQESaﬁiéerEGPVEﬁﬁd W Pud ﬂ:é‘rﬂ*’@f@%’aﬁsé’éﬁiéﬂt&ﬁ&é)%ﬁ l£; and

the whole iS5 heated to about 8b [err]C to evaporate methylene chloride from
”the reactor is condensed by cooling a gaseous phase part of the

reactor to return the condensed liquid to a liquid phase; and

the polyarylene sulfide thus prepared is washed with an
15 organic solvent and then with water.

The present invention also provides a composition
comprising 100 parts by weight of (A) the aforesaid PAS and
0.01 to 5.0 parts by weight of (B) at least a silane compound

Qﬁ. selected from the group consisting of methacryloxysilane

20 compounds, ureidosilane compounds and epoxy sllane compounds.

RS
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wei ghing bottle and the. residual is weighed. REH%GE:ME&N& SHEET
clained in-claim 6, wherein the C@ﬂﬂOil&lg Sfurther co '§@§gah<¢n®mgankﬂy-
filler.iin.an anobunt of at nobst 400 parts by wei ght per 0 parts by wei ght
of- the pol yargl.end solyadglene sulfide, éhaﬂ&mteximedlin(nhaﬂeanﬂaiﬂﬁadﬂ ai m

wh h h filler is O 200
ki gt EBEFSB60 SRR BeRPYAERanEROPEENE hOI §r PP AOWL (a0t ke tnah o

The conposi7ei by wle&gﬂmzd ianmellai m@cowtheyenlp iheo wuntooaf gR)sddersd lane
conpound i s 0.

51 arts b
55 "cohelnt 3 5K BRblge ey ATIERSK (1% mLFEP BELA/ B aREFSAneS ei n
t he regmwﬁnuﬁ &n) aumam | maeacomouad h;sdﬁoéeﬁo akchh,pawhérb¥n the
wei ght. The co 03|t|0n ai ned i cl ai mhereln t he
si | ane c&ﬁ&ﬁiﬁf(ﬁ%tq1§€5 ¥ﬁﬁﬁ?n§h GeBeTrined aslfgl s: four
conposi t ighantd IRAT PokidRIrMig, auhéaeta 86§ of mecrsyiame apeidsl; (Heds
sel ect ed fronlthe grou conS|st|ng
- Soxhlet extraction for four hours, the whole is cooled to room
temperature; a methylene chloride solution after the extraction
is placed in a welghlng bottle; the Soxhlet extractor used above
is washed three times with a total weight of 60g of methylene
chloride; the washing solutions are recovered and put in the
above weighin§ bottle; and the whole is heated to about 80 °C to

evaporate methylene chloride from the weighing bottle and the
residual is weighed.

2. A process for the preparation of the polyarylene

;ulfide claimed in claim 1,_wherein'an alkali metal sulfide

is.réacted with a dihaloaromatic compound in an o:ganic amide
solvent, while a partléf'a gaseocus phase in a feactof is
condensed by cooling a gaseous phase part of the reactor to
return the coﬁdensed liquid to a liquid phase, characterized

in that the polyarylene sulfide (i) thus pfepa REEL&CEHEEE&SHEET

with an organic solvent and then with water.

3 1 MAR 1999

3. The pxocess claimed in claim 2, wﬂé:e&n—&he————————=

washing with the organic solvent is carried out by filtering

a slurry obtained in the preparation process of the

pPolyarylene sulfide (i) and then dispersing a filter cake

‘obtained into the organic solvent.

4. The process claimed in claim 3, wherein the

washing with water is carrLed.out by dispersing a filter cake

obtained after washing with the organic éolvén: into water.

R O R R A
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. . . n.‘—a fi e\
: 10 met hacryl oxy sil ane conpounds {3 L""I‘E T S%E
© 13. The conposition clainmed in claijff8—% h met hacryl oxy
- sil-ane conpounds i ncl ude gamma- - ycrcpyltrlnethoxy5|lane
gamma- - 15 iret hacr yl oxy prijpy | grdass am-one of claims 2 to 4,
met hacr yl oxypropyl nmet hyl di et hoxysi | .
met hacr yl oxypr OB} TRAhy e rerdRndesis .
conposition clainmed in claim6, whelel —Tirel do sil ane corrpounds
i ncl ude gamma- urei dopr opyd t r Retompgsition @Jmmnealng 100 parts by weight of (a)"

- gamma- ur ei dopr%ﬂﬁ[ym’ﬁ{%%i‘és’ﬁﬁhﬁ'}?e A% PR L0 .5 parcsk U gl %%&9&‘& of (B) at

et hyl ) am nopr opyl ane
clainmed in cl ailmagt vaheselanne heomﬁ&undepouqragperlseﬁama tbapl |tftn@ apdyarylene

i'ncl ude gama- doxy [ Itr| th SI|
gl yci doxypropylstur]TEé"[%oxym Iaa éaxtbzpa%/ rEil yle e chq_ommde of not more than

epoxycycl ohexylQ) .et Hsylbtyr we&'gltmxyal thabe vrﬁaa:mty, Ve, of 20 to 15,000 poises and .
gl yci doxypropyl met hyl d| etq@; | ane. _and

gl yci doxypr opyla}’rect R i o@%m_east 15 "T.E?.ro R‘Or‘}bqsc{e% hsgie X

havi ng a wel d pferpresdntas ned bglkali meygact ban amlrdﬁmgdm @eEpsi then silane

L LR E PRI EAET X M INE SV,

claim 16, wher@ilane compounds, ureido silane compounds and epoxy silane
compounds, wherein the extract with methylene chloride is
determined és follows: four grams of PAS powder is added to 80g
of methylene chloride; after Soxhlet extraction for four hours,
the whole is cooled to room temperature; a methylene chloride
solution after the extraction is placed in a weighing bottle; the
Soxhlet extractor used above is washed three times with a total
weight of 60g of methylene chloride; the washing solutions are
recovered and put in the above weighing bottle} and the whole is-
heated to about 80 °C to evaporate methylene chloride f£rom the
weighing bottle and the residual is weighed.

7. The composition claimed.' in claim 6, wherein the
composition further comprises an inorganic filler in an
amount of at most 400 parts by weight per 100 parts by welght

of the polyarylene sulfide.

8. The composition claimed in claim 7, wherein the
axpount of the inorganic filler is 0.0l to 200 parts by weight

per 100 parts by weight of the polyarylene;sulfi&e.

9. The compositio‘n claimed in claim 6, wherein the
amount of (B) the silane compound is 0.05 to 3.0 parts by

welight..

-
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-TU’“TET&E&EET;T;;;;T;mmnJﬁﬂﬁﬂim_' Eﬁ%ulannrm1m~y~s~ﬁ_
anmount of at nost 400 parts by wei ght 0 parts y melgﬁr“ L i e
po] yaryl ere -sul fi de. . . Tpﬁgmpvﬂe rticle clainmed in
cl ai m16, wherein 15 t he conposit Fhr ifses an i norganic
filler in an anount of 0.01 to ROB—parts=By Wel ght per 100 parts by
wei ght epoxMeypéppaxyuéabhymLtrmethoxysilanahwg a-19. The nol ded
;article clainmed in claim16, wherein *26 t he epoxy silane include ganma-

egC|doxypropyBﬂVF#éPHUPF§PUéRGthQéﬁ#&lhoxySilane and gamma-

gl yci doxypr.opyl tri et hoxysil ane, beta-(3, 4-
epoxycyclohexyBﬁ&FHﬁPﬁﬁPﬁ@Eﬁéﬁ?§Pﬂéﬁéme&&ﬁ#ﬁsilane

gl yci doxypr opyl et hyl di et hoxysi | ane and gamma- 25 o :

gl yci doxypropyl met hyl di net hoxysi | ane. 20. The nvol ded

article claimed in lai m 16, ' 7
wherein thBe injection di Ay e dagr Ardd g hWilnﬁj &t ﬁ?‘& BfFT . obtained by
_gm)gflet hon i nti%jaec@oqu tm%rl%%% ‘%hel %%‘?:;[pé Vﬂi%at & mecPrl claim ng)l q«?herein

the silane compound (B) is at least an epoxy silane compound.

17. The molded article claimed in claim 16, wherein
10 the compositioh further comprises an inorgaﬁic filler in an
amount of at most 400 parts by weight per 100 parts by welght

of the polyarylene sulfide.

18. The molded article claimed in claim 16, wherein
15 "the composition'further comérises an inarganic filler in an
amount of 0.01 to 200 parts by weight per 100 parts by weight

of the polyarylene sulfide.

e

19. The molded article claiméd in claim 16, wherein
20 the epoxy silane include.gamma-
glyéidoxypropyltrimethoxy§ilanei gémma—
.glycidb;ypropyltrietbo#ysilane; beta-(3, 4~
epdxycyclohexyl)ethyltrimethoxysilane, gamﬁa—
glyc1doxypropylmethyldietho#ysilane and gamma-

25 glycidoxypropylmethyldimethoxysilane.

20. The molded article claimed in claim 16,

o
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wherein the injection mo]

molded article.
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iding is Carried-eut by injecting tphe
Composition into a mslg through at

least two gates per one
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