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[Title of Docunent] SPECIFICATION [Title of the

I nvention] POLYARYLENE SULFIDE AND | TS PRODUCTI ON
METHOD [Technical Field] This invention relates to a
pol yaryl ene sul fide of narrow nol ecul ar weight 5

di stribution, high nolecular weight and high purity

h ful, and
[Title of %&C I ﬁong‘?réﬁé}gﬁa]flé{\ﬁzepgl ya?;I en[eelsﬁlt ?isdteohgvi ng
[Title of {nglfﬁgﬁﬂ%/rﬂg?ggﬁ ARYLEARK S AWNBEAAND 178! momﬁ;jﬂoz\l METHOD

may be abbreviated as
[TechnidaéPieégent ed by poI yphenyl ene sulfide (hereafter, may
be abbreviated as PPS) is a resin which has 10 )
Phisf iovaniian iglatpe e aeoiyanienssswidepf sarowsaglecular weight

st Bl e 5 SH SR bR e By e AR e

cltes TR D GRGFER REGEDIESbanbl Foyfioeks manacs

‘[Backgrb@ﬁ@Aﬂyarl ous nol ded parts such as a film a sheet or

and widely used in the fields such as of
Pmyanwsne Iseitfidei (beresiftect mayibe phbresiaterbas BAS) appissented by

and autonobile parts in 15 which, heat Si st ance, an
poiypheaml@me@aqif qee@ieﬁ%mfemé’b’é)er ahareviaied ﬁﬁ"el’@dﬁ@r &S Sinithhas

oduct h [ t Te .
preferaifp Ripiierifg s 88 FrPatdnal el AREeP prdjicg, themical
res1stan€8| ¥Iﬁﬁtr&9ﬁ%\ﬂéﬁ&1 H Wt resisIR UG OTansd ésistafce, as an

-di chl or obenzene in organi c am de sol vents such as
engmedNngﬁithic 2-/md, itd$ hiddablesy ipjeiion ecbldagriexirsisivet mohtimg into
is widely enployed as industrial production nethod of

various Prded parpweok e 4 film. 1 shegtrnatibenane widely qs?dl"é the fields

ry t e reacti.on. at.a hi

NIRRT R L
which h@hf%é;#sn%ﬁghl gh@ﬁ‘ncfﬂr‘gssg 4ricBSre reﬁ@ﬁ%’d‘s' ve pol ar

boi I'i ng poi nt such as N-net hyl

PWsI PLosErat: predutierasdhyd ofsdid PASAs neethod bf esadtingtalkafi
a great process cost is needed since it is energy

metal seiftiesisuclv as spgian auwmeamdw@vwoge@@taduagom@é@ eanfpeunds such
| | h
e B S e 25 AL SO I oo
t
proposeé?&??\?‘th&m eth ggs%ﬂ&éﬂp ucegbg%i %ﬁél&}rﬁ!‘lﬁ&cﬁ?method of PAS.

i's pro a renovi ng

Howevétt RPheS plddacho itihe@dt Rahdcdssaneressey yutahbeeattim at a high

pol yrrerl zation reaction, but it is difficult to
temperaturqnlaehghypressmeeartdwmdimm stioogalidine copditian, snd furthey,
treatnment, and in comuercially avail abI andﬁm del y

expensiyeerPIErsplers of high boliing peint Suso@s N-me dope’s
necess%lgf alpé:i |ﬂ$tsaé pFo émnt“la't 3 99‘83{ 81‘0'&893 CX&%Q n%gdgli l%ﬁ{de it is energy

exhaustive type in which a great cost is needed for solvent recycling.
Furthermore, since the polymerization reaction is of a polycondensaﬁon

mechanism, much amount of side products such as sodium chloride is produced.

- Accordingly, a removing step of the byproduced salt is necessary after the

polymerization reaction, but it is difficult to completely remove the byproduced salt by
an ordinary treatment, and in commercially available and widely used PPS products,

about 1,000 to 3,000 ppm in alkaili metal content is contained. When an alkali metal
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1 salt is left in the produced polyners, such

probl ens as damagi ng physical characteristics
including electric characteristics arises.
Accordingly, when a nolded article in which such a
pol yaryl ene sulfide is used as the raw material is

used in the field of electric or electronic parts,
salt is lefidndhe reduced RsTlyBEE: SUER RIRRIEAS @ AamRgaphysical

characigisisiadufia edihe hnrbTe I e ohebEfifREn d molded
article iﬁ)%ﬁ!rﬂﬁﬁhbé’ mg&@h?ylgﬁé BORideq813LE %s':fHé RawdARienE] Bfuée@VYn the
nmol ecul ar [

conmponent, and of which degree of
field of sleehiercFiclectrapippans afetbriotationraitdiectdd chaiaghéristice bydhbe alkaii
nol ecul ar wei ght and nunber average nol ecul ar wei ght
metal in t@eMgﬂWi&h@@uﬁm becareemadig phetackt. a br oad

PRI P .
amountsoqflé\%%cﬁgéuigﬁgg %@h@ﬁ%ﬁ%ﬂ ﬁkhlﬁﬁ d%rg‘?eé‘gf dis ersmn

exhibite I‘OSGt at an mount

expresseARoMeThtive WeigRiRerigs masdasar weighbbad aimmtr a&@ﬁge

contacted wth a solvent was large, etc. In order to
moieculao nghtrmserydatgﬂ and jt i§ arp@ymepbba bsoad gpleararweighhg
ross-linking structure to thereb% convert i

d'StﬂbUWPf@h e thategeone ViR 1§ UBSASAbAdee! rPdo??ﬁsé"Q/IQBB‘n‘C&‘t'on

suffi .crelgtﬁﬁﬁc %ﬁc’: E\?ﬁ%cté %%tsbn%% &%r&ﬁebé%élsgb& 'ch%oi?ﬁ&DasrBQS tat an
nbp?d‘r@'r'\g QP s Wiidrvédintacted
'amounﬁf(sb%z(%crease V{Hg%ﬁ?ét?g fer !taggé ?ﬁéﬁ]gﬁeference 1). acte
with a séivenewaedsrgef etarprinwirder nsoled these @bblesnsidat emmule a step
problenms of PAS, that is, as a nethod to inprov

of formrnm crore-liplsing aiifusturedp dheredyssanvetits ora hgwgmuafmght by
subiectEaTp oA %ﬁ%h@%“tmﬁ%@whgwo"@' SRR uch
in the agr?ﬂétfd%éé‘ He ;l:ﬁﬁ R PRIt BH Y NGHeTRBHdik8Rd 4hd

ten po ymer ase cont ai ni ng PAS and a sol vent

productiigSfiscBelense By, Siche BdPvent reféreact eyper at ur e
: hi gher than the | owest tenperature at which PAS for
Asisthodpofdgwrovingtane effpe absye-rorplicnad preablems of PAS that

ST e et
conta;ngrrﬁﬁﬁgﬂoubpof i%@\f‘ﬁ\[g% h’t l:ém ﬁt‘ %%éf?ﬁ‘)td 6f3ﬁ1r|ﬂcatlon

content of 'S de rease the nol ec

by phaé’@ééﬁﬁraﬂh hBmhiRtire @0 PAS Bﬁﬁthw@:rﬁwm%s tb Remblten bolyn&s phase
are extract ed by the heat extraction effect, but the

contamefg EAS amglsa solvent pbammalnIarn:@mpﬂsmgas@lgeakatvaagmperature
nplicated since it was a hod in whi

ich a
higher Gapahg WSS dBMPEHRIUR AL WIGILIDLS 18mS pATaien PRss.dadagreby
heat ex%racp ﬂ'ne R‘npurltles, or a method of precipitating and coliecting granular
polymer after cooling, is propesed. In these method, it is expected that the metal
content of PAS is decreased and the molecular weight distribution is narrowed since
the impurities are extracted by the heat extraction effect, but the effect was insufficient,
and, the process was complicated since it was a method in which an expensive
solvent were used (e.g., Patent references 2 and 3).

As another method for solving the above-mentioned problem, that is, the
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30 As anot her nethod for solving the above-nentioned

problem that is, the 2 problemthat PAS contains a

much amount of | ow nol ecul ar wei ght conponent and

has a broad nol ecul ar wei ght distribution, a PAS of

which ratio of weight average nolecular weight Mwv

and nunber average nol ecul ar weight M, MM VMh, is in
problemtthst PAGmgataifs 2 mucls anwhindiof iew prajecidauwsighd coatpesant and

e b EREASOAURE G 3.t S ARHEF S oy rorce

. - o

moleculBEinBlasE R BRY s Arerdd HdieBiab et SF AR T the

range o254 8 dwhichls PRo@icRNbE a PRb fhod ShaySdibrizeWRl that a sulfur source
condition of a tenperature 100 to 220C, is

and dihaloaminatisdcorposad wepe ozhoded anaoforflse peiatco it uofler a
narrow nol ecul ar wei ght distribution is obtained by

h
conditiop o VFIPerFHaPe 2 RE0 GEh tediRMEmNdRe AR PRpIned was

-1 N the ni ] . o
wasnec 7 Brdeh BB LS Bin ot o 7 BB Bpo o220
is d'SCb%%fg'ai ﬁié‘%‘i@l m&@@&g@%@@% gﬂ&g%rféwmni’éléﬁlar weight
distributiorsie fdbitained by rémrdvirey oy moleculsavéightttvmgonsninmewasking with

anount of expensive lithium conpound is used at the

the orgapig seientAaita bighdempesatursdhe yiclensl ES waslgwpanshieyes in the

PAS of (B3R SHRES of b inh el BBRSRAIERLs 25, and e

effect wa§ iluidoritat ?ﬂhhﬁﬁi’nﬁfee B &aft) meﬁ?d(f,‘ sﬂﬁ:ter}ﬂgﬁﬁfamount of
Inmproving the insuffi ght

_ \ _ cient nmolecul’ar wel
expensidé fithilra Wonsbuild ishesedaitaNe pogheenRabnRAPAS, thé& remained
obtai ned by a production nethod characterized in o
many probems teepe adlvetli sueht a$ thailifis det apdnemicahoathedithivaararnains in

S coffigiabiles ot ERRRIPBIRE B o organi <

?—\%l avﬁé'iho cgﬁ{ﬁa[ﬁﬁpﬁg tﬁ%@%ﬂ;ﬁgeapnﬁ éﬁ%f\héght ?iggibu’cion of the

solution ynerization re

above-rRERIbHEL, PAS 1 ® PAG wbidinatbbeh pibliictictsRetiod sharBetaibelen that,

solution and an inorganic and/or organic acid to
an alkalaciethlfsylfidelendiboap aliiit ¢sottethepall spifels ad a@ohdalegerated

are added, and at a tenperature higher than the ,
aromatig QWPUFG%%PQMW%V iz8d YA APTOHE %@'Bé'PVﬁBF:iaﬁ’tfpdhe obtained

poiyme RGBTl PAsha Rl aL AR ph Betut 5 to 50 wes
water wftl?]? & Sct RIRSVROE shutfbri®hd &R irﬁ’é}biéﬁi%rar@?@rs@rgtgﬁiq acid to acidify

ereby the nolten polyner phase™i s collectéed, is

the abode-sdrtivadd paBymélizatioresdlotion ate added el aida tdrapemititdSigher
of a narrow nol ecul ar wei ght distribution having a
than thegeyestiegparatigerat Mirich the WAS ralwoatzation feacter sredust forms a
ut in this nmethod i.nce a. nethod of aratin

motten Giise. SRRV ARGRN ST UBD 8 PHASP RPoLERG SR o g phase and
a molten polymer phase to thereby the molten polymer phase is collected, is disclosed.
By this method, it is expecied that a PAS of a narrow molecular weight distribution
having a degree of dispersion, Mw/Mn, around 1.9 is obtained, but in this method,
since a method of separating much amount of low molecular weight component from
PAS is employed by subjecting PAS having a broad molecular weight distribution to an

extraction treatment in a molten state at a high temperature and a high pressure, the
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PAS i s enpl oyed by subjecting PAS having a broad

-nmol ecul ar weight distribution to an 30 extraction

treatment in a nolten state at a high tenperature and

a high pressure, the 3 process is conplicated and

#he ﬁield of PAS obtained is | ow as 80% or |ess, and

further, in said polynerization of PAS, h anount
process iF cepbeaied @andith iy @Bﬁﬁ\ﬁ;ﬁa‘fa"&eJ igdey a °t°rﬁg$%9’ and

. i ned _a _probl ' i thi ' .
rver, S BB RABPA PP AS LAY BB e Eompouna
used, andiheRe TR ﬁedaasPﬁ)HiErﬁCiHétté easiABANARIuRT inRAS poRimadisdeared

narrow nol ecul ar weight distribution, a method of
(e.g., Paemtrefgentad).openi ng pol yneri zation of a cyclic

arylene sulfide oligoner in the presence of an ionic

{Fw?:]@me?%s gmryﬁﬁtiozameéhpd ehPAByRaving 8 narrow Betagular
weight ciskibyicn. Foing e Skhemtnad ng-oPEnnE RAPBETEAAT B/ ¥As
aryiene SQFLBSIRoRR! IEHORSSHLEr 40168 rh Shed Biapietor

catalyst Gk @Rdtickbd P an dis hethotiodiffeesnt framithe abové-heehtioeddatent
an alkali nmetal salt of sulfur such as sodiumsalt of
referencekidaing Bolt i$ expaaad thattehBAS herinp armattpw Siojessiar aeighh

distribut%%gg:oé%ipiﬁ(gp}iﬁgg@a%%ﬁcﬁgg@gﬁamic%ﬁv&%t \ﬁgﬁﬁﬁ%oqq{aﬁon.

he .PA i i ' ' .
iowevel | 8y AL8) B o 0Fal B4 oo 888 cthe et o
thiopher? iPUsELES GRS hﬁgdpléﬁir@w?méﬂﬁaﬂo%a@y%t irl 1he-sypinedig of PAS,

~ polynerization catalyst, there was -a problemthat -
there wawh ecoblam theit ghichadmews ofbalkalh ewetbloeorass intbeffAS obtained.
~ (e.g., Patent references 6 and 7). As a m?,t hod  of
And in tRigInethgdt Recaseonnein the amerinihe sesigyalaliel metal is decreased

o ARG e Lo B Bl 558 e v
a probidih 4EHGEIRBY | g\}geﬁ@}t%i‘f FASobhiMbd Bcame¥ Ghd FidéRld CPatent

thioether o S ring-opening polynerized by
]eﬁyen&§§69ﬁ§7mnder presence of a polynerization initiator
whi ch generates a sulfur radical, is disclosed.

I n

Asi smathodaf selvingehe nieblesn Pt PASopkiained hysthgahpvgsmgntioned

polymerizatiqn initiator, it i xpect -
methodgy LA eBRHIO! desTraRd BT o sh bl P akaighedin PAS, 2
oo BESHESRDI SRR e S A ORpigpoipipeer
ring-opérﬁnd{; PYIyATerRd. byl hbsting uhésapreentd of apiohnédeationi igliator

is Tow and, said pol yphenyl ene sul fide contains nuch
which ganeraies efsulfuoradictleisudiationed ghtn thimmeitfeod, sig a penionic

nmol ecul ar wei %ht distrihution js broa

compound is used as a polymenization initiator, It Is expec?éd ﬁ’\naq aintalkali metal
content of the obtained PAS is decreased. However, glass transition temperature of
the polyphenylene sulfide obtained by said method is low as 85°C. This is because
the molecular weight is low and, said polyphenylene sulfide contains much amount of
low molecular weight component and the molecular weight distribution is broad, and it

was insufficient in view of molecular weight and narrow molecular weight distribution.

| Furthermore, although there is no disclosure about a weight loss ratio when heated of

the polyphenyiene sulfide obtained by said method, since the polymerization initiator
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was insufficient in view of nolecul ar MEIght and
narrow nol ecul ar wei ght distribution. Furthernore,
al t hough there is no disclosure about a weight |oss
rati o when heated of 30 the pol yphenyl ene sulfide
obt ai ned by said nmethod, since the polynerization
initiator 4 used in sald met hod has a

used in paidgwethed has @MW%rdwp@Cé@rt%elghh@mBPaﬁ@eto that of the

e ST B O B
amountﬁf'&%% ?% %‘% %nﬂﬂé%ﬁ%ﬁén&%eﬁﬂéﬁdé’@b&méﬂ B¢ thi®¥nethod

I's heated
is heatel! 868 #8MRbIbIrgyproseseuility & goor @gerﬂatérﬁfrefe&en@e 8).. 5
Furthernore, in the ri ng-openi ng pol ynerization in
Fuethermdie i tre rieg-openily PENDatizeton Seie; mopbut:m method of
references 6 t

PAS dlsﬁpéﬁér'ﬁﬁ?ée”téﬁ%‘daﬂﬁ%%? 38 s rdsswwﬁﬁ.t it *Q%f%?%rab’e
embod 3ol ¥ e BRIGHP LI RYE BPWRy R P SR RrPIEH, ¢

substanﬁ'ﬁﬂ‘,f’ﬂ@és ﬁ@Hé@rﬁa:rﬁé‘Qne%Mﬁ?Iéﬁ@ §@f8s MsStErhbnameBburce, and
I near polyaryl ene sul is admtted. In

only an gtrenally sthall armment@f dihear pbiygosiens sulfi dbnaadlentta‘s an general,
m xture with nuch anount_of |inear oligoner

since cysligioligemer eﬁnot@tgm@t %A BIKtYTEHT) Ben a@OMé@sﬁyommﬂ a

st B AL, B N i e
and thns‘ﬁ&&ﬁeé’"ﬁ'c% t ?15 e QMSr 6 M§eobt§m€lixéh'cﬂ & rR&theYGAhiER allows to use

gonmer and T'i near goner as nmononer source in the
a mixturd oitcyaiie @hﬁ@‘meﬁ bmdﬁlheaabirgmnbaas IeeErordessowrde il theOn
t he ot her a polynerization nethod of PPS in
nng-opamnglpoammrmaﬁlpa i’(ﬁS begredesirgtrS and | i near PPS is

157 s afer TpndrapoteTadon et ol QPRSI REE A iteiyre of
cyclic PF@GQ@% |Réa d%ﬁ%%‘éaiélfagﬁ% eroéo&eé%@l%b%\l\ﬁp(ﬁgn -patent

alne owan Is a PPS which

referentdTNs. OPFHis ffsthol g ahieRly pdﬂjbmehﬁam chetiedEoERES, but thesdegree
di scl osed that the degree of polynerization 20 coul d

of polyrherizationeefdbe dbjained $SiFiy wasdoweand His aaﬁ%mm s, impeper for

practicd e, 40e i larBheb o 5 sClon g b LR oA Phon
coulid bgr'gg%ggé{p ggqm% rl te%é‘atﬁ&“éeﬂ&;%ﬁh@ﬁ B\.Xtcﬂ}eg ﬁg:gcg'ﬂglt ﬁane ata

moiecuH?Q\Fé@Ht SMRPRCAR Pradticad usaubRd Rethpdtadd etformadon of
pol yneri zation nethod of a PPS of hi gh qual ity

cross-lisked atrletufe copidawtivesdvaided kad ibees posded edt ti’% oQly a PPS
t he other hand, as nethods of - decr eaS| n % | os
which ig appblmm@ﬁnﬂbfaﬁ'act%lﬁﬂmsoumehtai' Frpplymerization

method of & B)S-’@ of hlg qu FoUitapi %rrbgragﬁ%l utsé%%ts' l{&'enr@égfr%% Of

On the other hand, as methods of decreasing weight loss ratio when heated

of PAS, conventionally many proposals were made regarding heat treating method of
PAS, for example, a method of heat treating polyphenylene sulfide under oxygen
atmosphere at a temperature lower than its melting point, or a method of heat treating
polyphenylene sulfide in an inert gas atmosphere at a temperature lower than its

melting point, etc. (e.g., Patent references @ and 10).  Although in the polyaryiene
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PAS, for exanple, a nethod of heat treating

pol yphenyl ene sul fi de under oxygen atnosphere at a
tenperature |lower than its nmelting point, or a method
of heat treating polyphenylene sulfide in an inert
gas atnosphere at a tenperature lower than its 30

sulfide omtgurtw':cﬂ y Risngreinadse it enigd 1 tug PRGBS i o
w5 A R R 1 e
yet their vﬁé c{.}lﬂﬁm' Seﬂ id38Ah&Y habfedPdle hét FRVEPARRA dé#if be }ééﬁsﬂed

| oss ratios when heated are not a |evel
Furtherridries thecpolypleemasns ulfide obfainet dnyribisemetie conta:ns much
pol yphenyl ene sul fide obtained by this net

amount obmnam&qwaw@gbhwnpoaent SRS iﬁﬂieapfﬂéﬁp&fﬁion which is

crpreso G S B F S bl AP A N el s

moiecui%ﬁ\e\kgight ﬂ%rg ‘I’eﬂ@%r afy ?{q@&@ms‘%b?ﬁ% §rpo‘{Wh§xhéf \lvﬁch %Mecular

"enms It Is a polyner of

weight di dﬁthl@@ﬁﬁrﬁw‘vas webaditardl ista pblytrierofies puribad] whict allsaianetal
pol ymer of low purity of which alkali netal content
content issvarghjghivegite nadiselvest sol ved. 10 As ot her nethod of

o5 OB TPRAIOH et SoBIng P RS e B e ORI P
met-exfiling E*X@S%e“i]ﬁ*ﬂﬁ%‘w@?ﬁt%‘%?‘ﬁff@%“b‘&ﬁﬁéé.ﬁn R et bolhgnaer @

reduce k8RRAvhanh PASPrasmls rﬁ@ltlextrluﬂedllﬁcusﬁﬁg dn(extiwider equipped
atent reference 11). In this nethod, since the heat

with a vémigadrtyes tiisckosedr (el g dPatent aefenencs hY). t dnplis awethed osince the

PAS or nore under a reduced 15 pre e conditié)n, a
neat veaagris faeaidataekin temperalte b} BABRIOTe.UNder a feduced

el,l.ent nd it. s i ..
prossur KPR GLA Bptab b Bt O i S A bRy g i
HROPA B &Ibtainke Bglthi thod i
ool TSk ek WA kgt
decreaslé@ bat itaievel Wwhs giot get hilsvateiHicid cbald bt satisdiedo| Eodharmore,
ght distribution characteristics and al kal |

the PAScmiteé meceningta this Biatoad badiales araolerelae weightyisty {fon
craraci G @a;@uggﬁ ﬁ%@&%ﬁ%ﬁ&ﬂ%@&@% S s
abOVS-I'Fglg% e %}sul‘h eﬁ%ﬁ% g’ticgggd %gggg%g% l‘h@f ﬂéﬁ %l#]rttty was
Suﬁ,c]eﬁt@fmgﬁnce 3] J P H4 55445B (pages 3 t 0 4) 25 [Patent

reference 4] JP-H2-182727A (pages to 13)

[Patent reference 1] JP-545-3368B (pages 7 to 10)

[Patent reference 2] JP-H1-25493B (page 23)

[Patent reference 3] JP-H4-55445B (pages 3 to 4)

[Patent reference 4] JP-H2-182727A (pages ¢ to 13)

[Patent reference 5] JP-H9-286860A (pages 5 fo 6)

[Patent reference 6] JP Patent No.3216228, specification (Pages7 to 10}

[Patent referénce 71 US Patent No. 3141459, specification (pages 5 to 6)

[Patent reference 8] US Patent No. 5869_599, specification (pages 27 to 28)

[Patent reference 9] US Patent No. 37932586, specification (page 2)



[ Patent reference 5] JP-H9-286860A (pages 5 to 6)
[Patent reference 6] JP Patent No. 3216228,
speci fi cati on (Pages7 to 10) [Patent reference 7] US

Patent No. 3141459, specifi cation (pages 5 to 6)
Patent reference 8] US Patent- No. 5869599,

sr:[ afent E@cﬁf‘?m@( b edPad3t4l 1284 (f@lf['iﬁ’)at ent reference
ﬁ%i{% P BreEn LY 1355§@01%§%?§3§”?§'i%3%%32. page[@n ent |
" ghigh et ti%ﬂeﬁéﬁggol BOINL0A%T, 14 J{b@%d%a{? Z5s 3111 to 3116)

fer

‘[Discl&hlé ofméﬂhi:@b,t,o;h? scl osure of the Invention] [Problem
to be Solved by the Invention] The present invention

[Problainrte beoSpived byeha Ipekpioy] ene “sul fide having a-narrow
ggjecular wei ght distribution and is of ah| h _
h@d%fﬁé@”fvvéY%fPﬁlm &ITRE 4 PRRiYINeR Relvaryiens hengya narrow

molecb'!ﬁfyvg ngs ﬁggn%tp r%%ﬁgt%%g{ﬁa ggggdgff@gmﬁ‘éf#l g B?grbpunty and is
mdustrfélwseﬁapgﬁé tubﬁ ﬁéﬁ%ﬁ%ﬁi‘%@@ﬁ\;@d}gggﬂh& 5fi&n

characterize |n
advantagkecul ar wei ght |s 10 000 or nore, a degree of

di spersion expressed by weight average nol ecul ar
[Summﬁéﬁ]ght/nun‘oer average nol ecul ar weight is 2.5 or

l.ess and wei | oss V\/ne eat ed sati sf e . .
B & UES h@sraeaﬂath%ls REAVIds c?woya ne\/ﬁulﬁdq%afaetefé?%" that,
of whicl Wé‘f‘dtﬁ avEMgel rﬁo%dﬂﬁ‘ér%élghf’ﬁs‘l 5,850 Br l(n%re ?é“@egrbe'o? dispersion

val ue determ ned froma sanple weight
expressgdrby/weight agsagemplecutsypeeig ht!mrab@"aaw;ﬁr%ga\mo@emu [grwggight is

25 or WA UL HEb 2 yndPRC e, LSRR MaTB A

ana
eg?\;1ur\ﬁla/(,\ppm1%%c()tps OC or nore at a heablnggr

rat in non-oxidi zi ng at nosphere

MOheR, /PVERSIWe)ght ldssaate Conand@R &e;:\talud t&eeningd from a sample
rovi ded a production nethod of Y yl ene sulfide
ightdi) when arrived at

weight Qlaen@TivASERt 360 RayitharesBeside ?Iséﬁ‘@

100°C, @ﬁ&pakmegwrﬁ&ne%ta%@as Rafel dufup R} YRE¥ANBed temperature
ide at |l east 50 wt% or nore, and of which wei ght

from SO&Q%’&C%n@e@ 12 he\ﬁ@n@ Fateiof 2P cGhni wawnl@ﬂ%ng pignosphere
under n&%gg %%sbﬁreB he absence of catalyst to be converted to

" In a second aspect there is prowded a production method of po[yary[ene
sulfide characterized in that a polyarylene sulfide prepolymer which contains a cyclic.
polyarylene sulfide at least 50 wt% or more, and of which weight average molecular
weight is less than 10,000 is heated in the absence of catalyst fo be converted to a

high polymer of which weight average molecular weight is 10,000 or more.

[n one embodiment, there is provided a polyarylene sulfide characterized in

that of which weight average molecular weight is 10,000 or more, and weight loss

when heated satisfy the following equation.



hi gh pol yner of which wei ght average nol ecul ar wei ght
is 10,000 or nore. In one enbodinment, there is

provi ded a pol yaryl ene sul fide characterized in that .
of ‘whi ch wei ght average nol ecul ar wei ght is 10,000 or

nOVEr = M WA2YAMY11>0480 SvthéB(Sheat ed satisfy the
M1 x 100 <

foll ow equation. 7. ON = (W _- W)

Pl i Wesnt 1nds st hend disaralisodesmined fram a
Al SaiArV, r . a.. sanpl e wei ght (W2 n :

sampiled USRS S A8, S50 Ry AL el aht, (VB e,
h 2 AMoveE - L \ .

e B G R F o M NE R R s Soliapt up to 2

predeteremger tatrpeeatiire fincbd GOLO tS30C Mbr MereLadd haalBgthB®hs 20 "C/min

) rate of 20 Cmn in non-oxidizing atnosphere under ‘

In non-GHAY afnessie k) under ool eresswbadi nent, there is
rovided a, productjon pethod of polyarylene sulfide
ThAPBELpBHmeNt ihere 1 praVidar W MALUEidr mathod of polyarylene

sulfide cRAGREIrZEE in Wt %&%W@n@%uﬁlﬁ%' ﬁr@p%fglglleg ?f%fé(}ﬁ\tmls 8}’&"0

sul fides at | east wt % or nore

polyarylefigesdiddesnadl least 26 wier grareiagd) af sérichhaeightat®age snolecular
iaht i t j ' L yner, of i ch
weight 188 Rfar 0,860 BOREREN o' oyt A 4B/afRPgRergruficn
‘'weight ay&apie anole¢ulaheeight entd,000 oAeeeedi ng to the present
invention, it is possible to provide an industrially
useful polyarylene sulfide having a narrow nol ecul ar .
wei ght distribution and is of a 7a high nol ecul ar

[Effect ofBledRleAshihi gh purity, and a production nethod of
' polyaryleng sul fide having such advantages. [ Best.

Acdoodingeothéd Ere@ﬁtrmvmidwﬁ is pesdipreanidretibicer wals@any
enbodi nents for carrying out the present invention
useful polyasyleppl saiffitedhavihg(@ pars® mbecRAS vadighthdspibaientnd is of a
invention is a honopol ymer or a copolymer in which
the repeating unit of formula -(Ar-S)- is the main
constituting unit, preferably said repeating unit is
cont ai ned 80 nol % or nore. As the Ar, there are units
such as represented by the following fornulas (A to
(K), but among them the fornula (A) is 10
especi ally preferable.

7a
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[Chemical formula 1] RLRIRL ... (A O... (F) R R
)

f
RLO--- (B) OCHZ ...(c

R2 Rl R1 R R R RL Rl
RL OOIf (H CO(c) RRRRLRLOO(I) OSORI
RRO RROOP RLRL+0+...(E) OO(K R R 8

(Rl and R2 are substituents selected from hydrogen,

i molg g 58 e SRR 530 R e surice

p of a nunber of carbon atons 6 to 24 or
having S%Eﬁ %glge%{g%%oup, Rl and R2 may be sane or different)

[Best ErbdMirrieht f@SCaMYia ro%@ﬁ?éld%nﬁﬁhL is the main
constituting unift, is possible to contain a snall

Hemafteroémbobiments fonarryiing aut thesprasenkinvgniien are explained.
expressed by the following fornmulas (L) to (N). It
(1) PAPs preferable that the copol ynerization ratio of

TARERSBf B Bhn ndirRs boREeRAE drg SepdvieF n hich
the repe%ﬂhg unit of formula -{Ar-S)- is the main constituting unit, preferably said
repeating unit is contained 80 mol% or more. As the Ar, there are units such as
represented by the following formulas (A) to (K), but among them, the formula (A) is
especially preferable.

[Chemical formula 1]

' R1 R1
(A | - (F)
R2 R2
R1 R1
.{B) ~—<;(ID>—CH24@ (G)
R2

R1

-

B‘@’ﬁ B‘@‘ﬂ E‘%E E‘é:ﬂ ﬁ@—i’
(0]

R2
R1 ")
% R1 R2
& ..(D)
0
R2 ee )
R1 | :
(K
Ro K
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10 [Chemical formula 2] - CAr - s]- ...(L) -(Ar -5]-
...(M \0 -[Ar 0]- ...(N) \O- Furthernore, the PAS
of the present invention nay be any one of a random
copol yrmer, a bl ock copol yner or a m xture thereof
cont ai ni ng the above-nentioned repeating unit. 15 As

B SR B NS 8ot BOIVBHETSH 851 aroup ot o
romer BELEHRBGREA, 642 B B P AREEPS) by atoms 1012,
arylene §itRipesifa nahBerBtamoactos &&nR4 ickld halpged gralp, &1 and R2

AS, pol yphenyl ene sul fide (hereafter, may be

may be sabeevridiffardntis PPS) whi ch contains p-phenyl ene

R TSR . £ i

. 0 i | 9% .. i
contin R Sy bR oo EpERl ey
followirl o‘fﬁhﬁﬁt(f_ﬁl’(@(l‘gﬁe It [Eprefdibdle Wt Y copdlyr8Azatiomnitie, of these
referably 15,000 or nore, nore preferably 18,000 5
branchamitrarrazossMeing bieitieingite rangead® tovl moliVewitheespeact ta-(Ar-S)-
~ less than 10,000, noldability at processing is |ow,
unit 1 ra@ld characteristics such as mechanical strength or

. chem cal .. resi stance of nolded article becones poor.
[Chem'cﬂlqu{%’gfhzl here is especially no upper linit of

wei ght average nol ecul ar wei ght, but |ess than

1, 000, 000 can be exe jfie as a prgferabl e range,
more preferably |€Ss n s ]Gﬁb fuat er preferably
| ess than 10 200, 000, aﬁﬂ in this range, a high

nol di ng processability caf® e obt ai ned. Regardi ng a
br oadness of nol ecul ar wei ght distribution of PAS of
the present inventi i.e..Jthe degree of

di spersi on expressgtd t e P40 of..(El)ght average
nol ecul ar wei ght and uﬁber aVer age nol ecul ar wei ght
(wei ght average nol ecul ar Owei ghti nunber aver age

nol ecul ar weight), 2.5 or less is preferable, 2.3 or

.Iess i's _,__[Ar — OJ-"" ...{N)

\0——

Furthermore, the PAS of the present invention may be any one of a random
copolymer, a biock copolymer or a mixture thereof containing the above-mentioned
repeating unit.

As a representative ones of these, polyphenylene sulfide, polyphenylene
sulfide sulfone, polyphenylene sulfide ketone, random copolymer thereof, block
copolymer thereof and a mixiure thereof, are mentioned. As especially preferable
PAS, polyphenylene sulfide (hereafter, may be abbreviated as PPS) which contains
p-phenylene sulfide unit as main constituting unit of polymer

[Chemical formula 3]
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15 nore preferable, 2.1 or less is further
preferable, 2.0 or less is still further preferable.
In case where the degree of dispersion exceeds 2.5,

| ow nol ecul ar wei ght conponent contained in PAS may
increase, and this may cause a decrease of mechanica
characteristics when the PAS is used for nold
processi ng applications, an increase of gas

gener ati on amount whenr-hgatey and -an i ncrease of
anmount of dissol ving.Q 3 t when contact ed
with a solvent, etc. bpve- nenti oned

wei ght average nol ecul arwef ght and nunber average
nol ecul ar wei ght can be determned by using, for

. exanpl e EC (size exclu omat ogr aphy) ..
in an amoyint 9h &4 R OB IMaE PG NAI0 P PoEE | diptioned.

AFhEERRer wGG e Bruft dsknt FEGROLE. M wefih el

molecuté'ls\l'&éi(th 107800 o h¥sraS beferlab 03; hs, oroertgﬁn@ife 5n<§r@ ﬂr@fé?@ﬂy 18,000
00C,’ shear rate 10007/ sec) can be exenplified

or moreasViher iibeneibhtavenage. mlecuRAYeight ibdegw thsert0,000, moldability
invention is characterized by being of a high puri

~ at procesggingdeniay. and eharaptesistics pEFD @ﬁé@ecl@mcaitstreggth B cherical

thtanalkallme n wh
resistanfi, 5 e o/t o Aoves Afheddl ke s Priryallind fover
. ; | I
flimit of v(?éiﬂfntg%\geré e n‘?‘rﬂécﬁi%?g% I{Bgﬂ iiaggglge?nw grﬁogg(gp&% E% e‘RBPﬂpilf ed
as a preferadld range! alore mémblymﬂQnm RO fu&haopmf@albiyt Iﬁss than
of being limted in application of PAS 5 ma ,
200,000, aoderaﬁtﬁ rénge, ex highl Bo dmg pmelssaiyih%zﬂreb% taimedin

’t?gé Iﬁ%?“@égg% Bgﬁm" @re\(yg\g a@&rét?uqtmeof.g?%!oi!f lche present
mventloﬁE @Lthcceacﬂé L oqf é?@loﬂfe Ssﬁoeﬁgme Hi%%’f%@@h# dvetage

at e om for exa
molec:ulélL waldht RbHurhibert é\%régé rﬁhﬁlb@blar &:eﬁ%‘rﬁ (wesgtl i eedgd WBlecular
i ncinerated by using an electric urnace or the
Welghtiﬂurmer avedagy nevietyiar m@gh’l)a Zaﬁcwéesmatpreieeablasa 3pyr, less is
exanpl e, ion 10 chro or atom
more p"ﬁf%%?‘ﬁt 2droidpss i Eﬂww %{ tless 7l fygthgf peeferable.

cose S 0o B2 AR iy o

contaméa PUPAS An&Y infdhEafe rdrbings hilY @usBW dbérebSe R Il
hat the PAS of the present invention does not

charact@mﬂcalwhmt ther PABKa lusedéomainoldprocesdingrappiinatasse anhscease of
an 15 alkali metal other than sodiumis contained, it

- gas gen@a@tlmamg@n%wb@nrha,aé@d aRd i nErsase; o arapunt gfdisrgiving out

compoqeﬁgyvg%tg?q%)b aﬁgi Pﬂ" g é‘g'lveA? étc' t V\?haeQ'eb%e at])cc%}:et r%en?oned weight

average molecular weight and number average moiecular weight can be determined
by using, for example, a SEC (size exclusion chromatography) equipped with a
differential refractive index detector. |

Furthermore, a melt viscosity of PAS of the present invention is not especially
limited, but usually, melt viscosity in the range of 5 to 10,000 Pa-s (300°C, shear rate
1000/sec) can be exempilified as a preferable range.

The PAS of the present invention is characterized by being of a high purity

10
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possible

di ssol ved out netal when PAS contacts with various
sol vent, and especially, when PAS contains |ithium
this inclination becones serious. By the way, anong
various netals, conpared to other netals than al kal
metal, for exanple, alkali earth netals or 20
transition metal s, alkali

compargd o] GRIeBtieRAliNese PBE it !5 PEE eé%a!?g@?fe?n Haﬁéneta  FrRINRRY which
is an lm%.fr%g,%s* @e@r&m c%slﬁg{'d ﬁ%?er@g‘?é'?&( é{bﬁéﬁ{t 8% &R &0 ppm,

anon VaFTous

more pré‘%?é’dhr] 30%pHHBP k,ﬁs%sfd}ﬂweﬁi?éféraﬂ)lkmd ﬁﬁnéﬁrhé\éé '®hah the alkali
cont I'n the above-nentioned range, it is

metal copténtraxcedds a0 done, ajpassibiiodf BHS dianiteidaniapplication of PAS
Furthernore, it is Ereferabl e that the PAS of the

may Incr@%gefqr SXBUwIe.i reliaki sﬂmas%ms%fbgpa\lﬁaf@nwhie% FRGHiTEs an

S 85BN
PAS of tﬂéﬁﬁg&%_% eﬁﬁfo'noi Mﬂ@bﬁ&u@t&@ﬁ‘l‘dﬂﬁ 8% eRambf, %eeﬂ'nount of

S sta l'ein a terrperature regi on usual y

 alkali matabif, thulh whishas the siduat oDPABHhcinerated by asitigpamebsctric

its influence on nmechani cal characteristics of PAS is
furnace snthd likeh @ndiby 2pdyzing dhe abpneﬂﬂﬁ@wmmmah fenexamale, ion

nt ai ned erties 3 racteri c to them
chromataggART LGS BRSDEEPR PELTOTan BsanHiAtve ARl '
electrlcal 11 characteristics or residence
Stability. In case where the PAS of the present
WSB! {HalkSP AHcRhINheshd ihine, 8sdiant) Pot@siium| fubidium, cesium,
preferable anmount is 1 w % or | ess, nore preferably
franciun®obGrogp DX of thespexintiié tabiddbutgt Bfwewmk;dedhat heBAP of the

less, and in this ran el ectric ch racterlstlcs
presentmvar@@nméwcgtc@mwp?nasfalwémﬁé thay 08B Bersgnere an

alkali m%‘rlaﬁ oqr,ﬁlg%cﬁlpﬁﬂ%r@%ﬁééé t %ﬁ"la?(fdérnﬁgg éo%s?%?ﬂ&n Bﬁaractenstlcs or

thermal %ﬁﬁ?&f‘di‘eﬁ??ds%f IPeg t hﬁncﬁ Gt bQM"‘b@&h fRetied éﬂﬁcr@bhmg'—érﬁ\buﬁi of
W - W)/ x 100 < 0.18(% ... (1) Here, 4~ W is a

dissolvedednﬁhheiadmmeha?As o()%amduthtvarmua spitans, ahed espeaialty, when
froma ngle_ V\Eleg (W2) when arrived at 330C with
PAS comtéwelctmunb iIsgaal loné:raj?ﬁrn?w?m% ViR Hieaway. arpoRg various

e 57T Sl A B0 e e LS o

’trr:xnsl’tzo'ﬁ‘?‘h@‘ca"’?%JI Al n%’tél%arsaé e PRRGEALE onithe RBREELGHI Ghatdtgeristics,

er nor pressure. Regarding the PAS
thermaianaPétﬁeﬂétﬂfs&md thé\/ahbuzamf di¥éolved @ut B%tal ofl RS, Acd@eingly,
or less is preferable, 0.10% or less is further
among fheefaniaus kindsmdf metalsby suppesssing espedialytheralikali mstal content
f bl I
in the a (E,\feﬁrg{q%ﬁlﬁf%ﬁg ﬁgaéé‘ ;ﬁﬁ\é\éh Hheatflé\@évthg geqduséh%y of PAS can be improved.

Furthermore, it is preferable that the PAS of the present invention does not

substantially contain other halogen than chlorine, i.e., fluorine, bromine, iodine,
astatine. in case where the PAS of the present invention contains chlorine as a
halogen, since PAS is stable in a temperature region usually used, when a small
amount of chlorine is contained, its influence on mechanical characteristics of PAS is
small, .but in case where other halogen than chlorine is contained, properties

characteristic to them may aggravate characteristics of PAS, for example, electrical

11
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preferable since, for exanple, a problemmay arise

t hat an anobunt of generated gas when the PAS is nold
processed is large or a deposition to a die or dice

at extrusion nolding or to a nold at injection
nol di ng may al so i ncrease to thereby decrease
productivity. As far as the inventors of the éresent

characteprmlgﬁtqr(gﬁs@ﬂm@ siailityt ipr@aseovhes e A ok thepresent invention

containsefithe 88 = B3BSRp RSP ABL AB YL W FURRSI B

preferal:f@b@bﬂ%ror\’l@é&ﬁﬁd At dr &Bférﬂﬁw 2'\!(?9%J bt le$sCamd ﬁf‘fhis range,

romthose of the known PAS a i's of an extrenely

electnceh |oglaremﬂemst§cs driresisieast istattikity of iad PASemay dlegomaf betisr,
is extrenely decreased. Although it is possible to

a@ti@mrha@t ra&;ermcmfdhmw ehiberasgpant ingentian isthat the
weight rﬁ%% aeg?géséﬁ ptﬁsﬁ‘“ﬁﬁ?%b%dﬁ%ft“k?gié‘ﬁl A
a__.yﬁ,g % p odttél (psphere means that the

oxygen conce)n{ ationi1n gas phase contacted with

s e\ |s5a\Wé1%thbs§s eatio () aharitblayvauy deterntned fiom a
further pr ef er abl i s an at nosphere which

sample wmta(WZ)aMngn aUe@drﬁtt?JC’tEb@t\alﬂm respeghina sampe wejghtt(W1)

when aried 10D GMIER, 3 R ESrARBIRIE ARSI B FATIRE Oitp o 2
predeteﬁﬂ.n%ﬁtgﬁvpe?%@% ’fr?H 80° @@ﬁ?ﬁ@é%ﬁ@%’t QGF%%’UR{; rate of 20 "C/min

rogen a ere I s especla

in non-o&icﬁilﬁ{;%h%spﬁé‘l‘é uhd® R prédRFEUr € Means a
pressure approxi mtely under the standard condition,

Manﬁ;ngrhha%phkkm preseminvention, o \Vabsol.488% pr bss,db 82% or

of 101.3 kPa at a tenperature of approximately
less is pppferableng 1&%@5 !ﬂ$§r5§ fythereristprahienand 9. %@@riE%&]ﬁrﬁfﬂlﬁ@ﬁher

preferatfif LG50 WABR 4 LSHReRbs IR oo Mdidher St ollspe
preferatfi@ sméc?ér“é}!ambiéea HrobIBR: r?fé? e tnbhah aAfouhticf akhefited gas

or the |1ke of S my oc during neasurenent or

when thetPAS :srrmd!ti ﬂrdd%sedtzs fargencaa dépusitipiretoea die amdies tat aktrusion
- nmold processing of the PAS. Here, in the nmeasurenent
moldinggir iawg moid ﬂh@l&ﬁi@ﬂe{vpmg mavaAiaP jarsass iciersiagdegrgase

ol D B B ARG g VBBl o
known Fsﬁi‘é exBbedd OG{B'% nb%tp SRR PAS @Stﬁﬁl%dw e e?%raél@(f'nethod of

or one m nut rai sing tenperature at a heati ng

the presfe’h‘t twvehiigh !%méﬂent&ntrh@léﬁumr digrt disteibatieh w8 irdpisty content
carried out. This tenperature range is the

from thqsaqfdhaKDDWnr%@S@mddsméanmnmu higtepurity, ipisSstimated that the
value O{Je&p\eﬁsﬁgggﬁgmg (B Ieéglggqgrgl ene sul fi de Is practically
Although it is possible to determine AWTr by an ordinary thermogravimetric
anaiysis, but as an atmosphere in this analysis, a non-oxidizing atimosphere of normal
pressure is empioyed. The non-oxidizing atmosphere means that the oxygen

concentration in gas phase contacted with sample is 5 vol% or iess, preferably 2 vol%

- or less, further preferably, it is an atmosphere which substantially does not contain

oxygen, that is, it is an inert gas atmosphere such as of nitrogen, helium or argon, and

among them, from the view point of, especially, economy and easiness of handiing,
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15 tenperature region often enpl oyed when a PAS of a
solid state is nolten and nolded into a desired
shape. The weight loss ratio in such a tenperature
region of practical use relates to an anmount of
generated gas from PAS at the tine of practical use,

wvoger e SR el SRS e
ressur SR ), o 8 Bt e gl BASAEREHNE S

of absolB&SpRisshi=06f 10188 ikPa atl 4 tdrAperatiiersidpproXiataiélpe5°C.  When
measurenent of LW is carried out with an anpunt of

the atmssphere o mesrsoterenhis aiper thamtheabpvegnggiionedl thers arises a
preferable that a shape of the sanple is

possibiligathat dhemegsytament g Ctagthek HEeasyremant SrepaBle to practical

[ ; ty-af; e QAL t ed
use of iy PA% lch BE0ED Ro BBR Ehand e ¥s bt b RURRG P
measuréMefPbr & & Rach A8 eAbfrbRfat QiABEFHAE ST RRCAITBAI Mbliprocessing
and it is known that this inclination can also be
of the PABplied to PAS. In consideration of such an
inclination, the inventors of the present invention

hieagyindhe meassramens At 12 We Adbemeodraxisesiie ANRINSHS if@rried

oty TR S R B B 8 4l o

more at%z O&idd &ke of Qoegﬁﬁiﬁ’.‘h@_ f&R8IyaHENholdthg SS50°tafor g:n@fmtnute,

‘1s "determ ned according to the above-nenti one
by raisind\&mperate & heatingBrataal 28i°S/mom ¢ theanogtdvimetricsarmlysis is
relation of the follow ng equations (2) and (3)
carried bet weidis tarhperatirgangeds gl%ter@p%mwreﬁegmrqﬁﬁra@mp@wﬁ-when

o s Sheeriditatbbeot i P hsetcbfbest s e
emoerg¥didefoh b St £ PAY GOPLOKNSHIO e ar moces

into a d&&irE shawd. 9Mthd Welghtddsaratieini suedl 4 emssratureaedion of practical
with respect to a sanple weight (W when arrived at
use relat@d € amiaerouat ohgenepted igastirare PAghal theitiné of peadticaluse, or an

' out up to the desired, tenmperature, exceedi ng 330C at a_.
amounidb? RGMPORRE! SPBOTIRE 18 HBINOHBIRKbS! eI TRBSRREe Sing

" e f . S = -
pccora 47T AR B3ARCEPAR SN oy i Pt @bpperr
range i$ SRaliE88 RxchMRIHBADRS high @Salltfe It RoreferaBl inen ek

g based on the sanple weig tqgt he tinme of 330C of the

measureatarnt obf AVivds cangedrogt avth raet amouahal seshiple dfiarobpd an

enpl oying the relation of equation (2%, the AW X
approximately 10 mg, and it is preferable that a shape of the sample Is a fine particle
state of an approximately 2 mm or less.

Where, in general, amount of weight loss when heated of a thermosetting
resin or a thermoplastic resin is apt to be large as the temperature becomes high, and
it is known that this inclination can also be applied to PAS. In consideration of such
an inclination, the inventors of the present invention analyzed in detail on temperature
dependency of the amount of weight loss when heated of the PAS of the present
invention and the known PAS, and as a result found that, in case where the weight

loss ratio of PAS is determined according to the above-mentioned thermogravimetric
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val ue can be estimated fromthe weight loss ratio

AW 1 which is based on a sanple 15 weight at a

tenperature exceeding 330C. In the equation (3), ON2

is awight loss ratio (% obtained by the follow ng

equation (1)" fromthe difference of a sanple weight
at a desired tenperature . T2 with

ana‘ySié‘ngﬂ)i@W\@ﬂ%[ﬁt'S eviglatiearofdheifoliaying %@@nm@ (3 befiween
1 avi i lysis i ied out f 50C
the weigrd SRRbS A e BN T2’ 20 270C or nore and
'&\?\ﬁ1t=hgi\lv.§§9@1.®tx gohsafing mate of 20 Umn in
I zi ng

non- oxi at nrospher € under nornal pressure.

ANRZ NV WAR-NOABO(4 % (TR) "...T3)e wei ght | oss ratio AW

of the PAS of the present invention is, as the .
inbtheeeguationddhd 2 \Ba$ ésla weighidoss miice( Sk pltainesd by e following

of the _.val u

cqvato} 3By B rt 512 sy o sgonnoorare T
i oS0 P Ao SHUBL ) b dEe A 1001yt

analysidRRfridhoat SRt desiiahermperatiregxeesatinge3 30 Cat hedting
nmore and | ess than 330C. Wiere, in case where the

rate of 2P min imhon-okiditieg taimmoephetE endgr neraal peesswed n t he

FABa VRO o OB 1) el Tod, 168 11 owabil ity
TedialsS Faic A T Bhe PS80 e Q5P oo o 5 e

above-rh8Rhadu bbadd enftAE sAhdNé Wadhiufthe &RtE 6MBI0°EVGiGhe value of the
using as an evaluation standard of PAS quality, it

thermogravipsatfie aahlysist bat by leen@ibging-the meiatior df egngion §2), the AWTr
‘ engl oyed as the tenperature r‘ange of peasurenent. It
value can;bp gstimages fram thesweight lossrgtio ne WELwbichyis pasgd on a sample

. ight loss ratio wh .. heated of the PAS of the
weight %fae%me@ _%rﬁ’ﬁc_‘a‘ﬁd@?ﬁl‘%‘? Es an extrenmely excel | ent
[ ri - : -
I SBAGANITI COND i 5 51 o
equatioh &Y’ fidme tiRAGIflerehde oba samidle waightt (V) abw deshielitémpgrature

~the effect of the small anount of inpurity conponent
T2 with sesract it arsanmie meggbbMybwben argredat 400" @xvhemal y

themmog et Aaleisnd o4 bk ol o af 2 L R A R B ks 2 o
o i t i i . = j - iz

270°C SR P8 5301 ot il bea onfl tpdoniaiing

atmospR&R! iifdbrad?Rlay pradseine. sul fide prepol yner containing

a cyclic polyarylene sulfide to thereby convert it to

aAWvigH GV - WE2)/W x 100 (%) ---(1)"

The weight loss ratic AWTr of the PAS of the present invention is, as the
above-mentioned, based on the sample weight at the time of 330°C of the value of the
thermogravimetric analysis, but by employing the relation of equation (3), the AWr
value can be estimated from the weight loss ratio AWH2 which is based on a sample
weight in a temperature of 270°C or more and less than 330°C. Where, in case
where the upper limit of the temperature of measurement in the thermogravimetric

analysis is less than 270°C, since PAS may not melt or, even if melted, its flowabiiity

may be low, it cannot be said that such a temperature range of measurement is a

14



10

15

20

25

30

pol yneri zed substance. The conversion to the highly
pol yneri zed substance is explained |ater, but a PAS
of which weight ratio of the cyclic PAS after
subjecting to an 15 operation to convert the
~pol yaryl ene sulfide prepolynmer to a highly

mperal SRS S8R BEABRSERL RTS8 BT ol
sancar YRS RBIBTREPIBHLAST el SalumintaByange s omposes

as the tethgMaturethhgs of nicdyeemaMY. val ue may increase, and
the reason thereof is not clear at present but it is

Bipaot dear at presenicas to {herneaspn vty Bgapaight losh raliewhen
heat ed of _the cyclic PAS cont.ained in the PAS., Were,
heated qhing PO GhHbEPTERENIBYERIOT SUUbTnEN SUEMEY EXpelan o

ermoctpeBRSHFABERHHIEE LIRS oS éoned ston (1)

but it is bdtirhStclQREEHRIPAY ditie PRERFS atventibal by BrhibRingethefeffect of the

wei ght average nol ecul ar weight and the range of
small andegrted impurfyspenpomentaridgvthanl thel FASeoaipoosnt, showsfan

- PAS to be 25 within the above-nenti oned range, and
extremelysaval eiahtdpeT Ao RICH QOM! B8 PRMIRYCY DYdBrimoNn PAS.

AT TR A
equatior?ﬁ@‘,’ﬁé 'ﬁ‘?éﬁtidg&%@qaféﬂ@td@@uééd by HFWEN? & pdiyargRee suimde

range wei ght "average nol ecul ar wei ght and the
prepolyrhengentainisigareyeiiopollasyiens isaliiderte thedcblyiconvee it to a highly

above- nenti oned range, and/or in case where an alkali,
polymeriredzgubstancsnt Tdte convessiondoithe highly RelvaiRsized faibstasiceds

a0 i RSHAAER o A8 S Bt 985 iyt o an
operat R iy B BBk SRS Mol oy B0y e

substandBeN40%Rb ekt Sprafarably 28% drtles®ymetesprefierabhatt% or less is
excel l ent characteristics that the heat |oss when
preferatiielsihcstthe ahdvetmantidyed eVt wrlue basomes especially small.  In

tenperature i s gl so smal | . .FurcLherm)r otqfler .
case of filig Valecpreaeds t9e abryePRINEING @f}@@eséWfY Ve MMoRCrdss.
t ' £ . _
ans e o, A G o e A LA BEHEBRNRR e

evapordi®fBkiaP hiafiBd theldgthc PAS taithived if e Pa@ipounds,
for exanple, fi-propiolactone, (3-butyrolactone,
VSheenirncasawhene thg @elght doss wbeo heaterDsatisfies the

(3- hept anol actone, R-octanol actone, 13- al act one,
above-TianiRitRs SRIAIRD, () MUEY P RIPGIRISIC jo i BRat s pissent

inventioﬁ gg{l tggg%staﬂii ?rqgt ngégs%)é%]maﬁlﬂ@ P&ngé’ 6%\%8?9?\? gbél':atg%r}ﬁoiecular
weight and the range of degree of dispersicn and/or alkali metal content of PAS to be
within the above-mentioned range, and as above-mentioned, even a PAS containing a
certain amount of cyclic PAS, it is possibie to satisfy the thermogravimetric
characteristics of the above-mentioned equation (1). However, in case where the
range of weight average molecular weight and the range of degree of dispersion are
within the above-mentioned range, and/or in case where an alkali metél conient of

PAS is within the above-mentioned range, it is preferable since weight loss when
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y- nonal act one, y-decal actone, 5-pentanol actone,
6- hexanol act one, 5-heptanol actone, 6-octanol act one,
o- nonal act one, 5-decal actone, etc., can be
exenplified, and, as aniline type conmpounds,
aniline, N-nethyl aniline, N Ndinethyl aniline,
N- e 15 aniline met hyl -N-ethyl aniline,

heated ’E%&?FSP%‘%@%WPW&V SH‘%LI oro- N- et hyl ani | i ne,

él‘f’(fo‘?\egl AH;T ave 1T eRE a(ﬂithb ’b‘?esé‘ﬁqmé?{ﬂ%nwifst &Y bxcellent

anl I ne ani |l i ne,

characté’rrs‘ﬁﬁ'tﬁét%é'ﬂiebt Res, 320 Wﬂénl\héméb\)@. small) burtet may also have an
hl or o- N, N- di met hyl aniline, 3-chloro-Neth

excenenanmarawensaes Hhairtbe Keatidsgl wherheld atm arbmnenimseyemed constant
i ke can be exenplified. The generati on when heated
temperaggre;in @lsognahe type conpound and/or 20 aniline type

al?&?ﬁu rr‘r?qrﬁeg%g? ﬁ@fx da%%?lﬁ% FtnE S of’fhes%%gahgi?lvgﬁi i¢h is that

processi ng, and

an amo%@{ﬁ%n@%t@nr& |RERRBIFHS bbmm@@tarﬂléﬁammwe&:ompound

on of the envifronnent, is desired to be as
when hesatalilis rsnakablytsneal. THéemnasriacmm toes enmpoundaffor Byample,

| act one tyR’e compound with respect to th ht of
Bpropioﬁac&toa@fﬁrbé relagiongg Brreergaeplackine, Bsigx fé?n ess,

e o i 45058, ECALERLY, $5uiicione

y—valero@dﬂ:ﬁ@r\) n% nt'éﬂ@las B é A )ﬁr%%&bﬁé'\flﬁe&fanbfé%t&@ id&atactone,

oun y 300 ppmor |ess, nore

y- nonal@dﬁt@ﬁér@-Hé&al&&@nmepefnﬂam(ﬁabtqmeﬁmeadalnplaﬁ:@omrﬁ-beptanolactone
| ess, still further preferably 30 ppm or |ess
5-octanslhetane, dsanalastaned-denalestonsy e ear barxemplged, and, as

aniline ¢ FPRBOPEE. BoMT I SREh2pHas; SNBRHEGEY aTEs sty
aniline, %h%mor\it&m%ﬁhrféeq@ bR Mg Hrf\‘?c; %geﬁﬁp&nftﬁé

non OXI izl ng at nbs

4-chiord-NaqidipBef| bAfife CoTPUITBNSethyl hilines 4cdtionaNagetyhyN-ethy!
and subjected to a quantitative analysis, can be

aniline, Sxatipto-amniknk, ashiboo-Namatkegsoniling - @h{grcahldﬁﬁhm@thyl aniline,
generation of these co
3- chlorque@f@u{ aniiRe M-FRiRTe-HN- Hg'f'\é‘gg %mﬁé}"l"&i ¥ ’Est kg C@&‘rrb

e el SRR B P
aniline tgbéfc%r Uhd RIREEY fRimiRgtdTagsiaflortdtginSmefd athee time of mold

esent 1nvention is a high purity one contai ning
processhyg,| ard sinty aoybdrigavsrskhirdelding prmessaiiliutaeb aauses a

impurity content which generates the | actone t_égee
poiiutlorwﬁﬁmaawmweﬂt Hiis AeniEsd §o be@snybathas ReeRiiReat Bep pmount of

generatpggso{)ﬂ'netciﬂ&to ?e ?:Bhn%o'utnd v%u?h ?ézgpec% ?od{’h%t 8@%"8% BRE Plfore
heating is preferably 500 ppm or less, more preferably 300 ppm, further preferably

100 ppm or less, still further preferably 50 ppm or less.  Similarly, the amount of
generation of the aniline type compound is preferably 300 ppm or iess, more
preferably 100 ppm, further preferabiy 50 ppm or less, still further preferably 30 ppm
or less. Where, as an evaluation method of the amount of generation of the lactone
type compound and/or aniline type compound when PAS is heated, a method in which

the gas generated when treated at 320°C for 60 minutes in non-oxidizing atmosphere
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Producti on nmet hod of PAS of the present invention is
characterized by being produced by heating a
pol yaryl ene sul fide prepol yner which contains a
cyclic polyarylene sulfide at |east 50 wt% or nore,
and of which weight average nolecular weight is Iess
than 10,000 to thereby convert it into a hl% 0

is fractlczﬁed/mtccfppwmts Py ag8s sjEonaiagcapiy ang syhie F%P Pcﬁy 000

thod the PAS of the present
qmntﬁaﬁﬂ%@ﬂ?ﬁ’éﬁ ﬁﬁ'\‘/ % qpip! ve- ment i oned characteristics

RodRS éééo?i‘%m@g i BRfbunt SEYEhéfatiBAlOY Hiededsinstliidsiffien the

e cyclic polyarylene sultide in the preferabl

PAS of theqstesémntanvantionod hefatédies $ASI1 iohot dleapatgsresent, but it is
_ invention is a cyclic conpound of which main
estimatesrbthat thaifachdhatiine w@yamer@smiég@mzp@wmr tiseﬁl in the preferabie

MU TEN A S F T e e —
cyciic p@ﬁ%ﬂé‘%uﬁ@dé@ 08 598, Sha 3@ gruﬁgﬁé’(gﬁtgﬁ’”}&ﬂ!ch genffates the

units such as represent

lactone W@rﬁﬁéﬁﬂ@ﬂﬂ@l&@hﬂﬁe&yb@cdﬁpoﬁ@rm@ hééﬁEdaS emall,

nmenti oned, but anong them Fornula (A) is especially
contribuypesetfcett.abl e. [ Cheni cal forrrul a4l A,k - Sm...(O 25

ere, in the (| ene sul fi de, the
(2) Pr%ﬁ%‘@“rﬁ?ﬁ"‘%ﬁ’é?ﬁéﬁg eg iP®  such as Fornula (A)
P FaTLyRe{dD of B o R ALl dhldhiicA B LICTBLAS, being

e any one o

producdd ¥y Hgéﬂﬂﬂg ép@?ﬁr%éﬁe@uﬁc%o repﬁwm@ma@ﬂm&amg alozfcn@e
anong them a “cyclic pol yphenyl'ene sulfide, a cyclic

polyaryipné)splfﬁi&)étm*iﬁﬂ Wit%eor reald,arg, ofavitigh Meaight average molecular
phenylene sul fide ketone, a cyclic random

weight ig dﬁﬁﬂ igar1 0N t Hiergpy capviert i lam hightpalwres eﬁwhweight

overas ShRalAB R BT B (R B SO SR PG
presentﬁr%éfﬁ?&ﬁ%\@'ibeth%uéﬁ \%Qn{é?ﬁib%@fitc‘?{a’raéf@b!sﬂ% c?én easily be obtained.

reviated as cyclic PPS) contalining 80 nol % or

<Cyclfclml‘)@,ryieﬁ@e(;|f@|eby 90 nol %or nmore of p-phenylene
sulfide unit as its main constituting unit,

ne| he|qyn@cdpoiyaryéemetauiﬁﬁ@ﬁmmeap@fe@biem@d@ctlgn Ime’[hod of the PAS
of the pﬁ%\;@ﬂl{g:qi{p%%aicyc Ic cgrr{p%%n&e& t:crrl]gnarfn %gﬁstltn}lng unst % the
repeating unit of formula, -(Ar-S)-, and preferably it is a compound such as of the
following general formula (O) which contains 80 mol% or more of said repeating unit.
As the Ar, the units such as represented by the above-mentioned Formula {A) to

Formula (K) are mentioned, but among them, Formula (A} is especially preferable.

e

Where, in the cyclic polyarylene suifide, the above-mentioned repeating _unit

[Chemical formula 4]

such as Formula (A) to Formula (K) may be contained in random or may be contained

in block or may be any one of them including a mixture thereof. As representative
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10 Formula (0) of the cyclic polyarylene sulfide, it
can be exenplified that 2 to 50 is preferable, 2 to
25 is nore preferable and 3 to 20 is further
preferable range. As nentioned later, although it is
preferabl e that the conversion of the polyarylene

sulfide prepolyner to the highl ol yneri ze
one amasGHSERh GeCHAHC alAneayGae SHTGE ali/ Fef\f?o%léﬁ%ﬁ

e i O B LA i e
them, a&(ﬁi Aéé}{‘ f&g@??%? Hrrﬁlxﬁfretthérééf%ﬂe(‘méﬁﬂldﬁéd/ | Wespemally

high, in view of capability of

preferab@ﬁytﬂ:btpdmryhaemllﬁdﬂ )y @ﬁmbcsldlyfpr@aymmﬂf}dtefhemaﬁerhmay be
3 ol yneri zed subst ance at a | ower tenprg
abbreviated ag catakvca P@m@éa!wgm@olhqfﬁnt?we egpegial Htm%'r(?eef more

the nore, the ¢ cpol I | fide
of p-phenipresulile Wik 87 ma s tbishaliub i eRlind o
eat| ng nunber, or a mxture of the cyclic
[Chem|c§| ol yar ye{ SE sul fides havi ng different repeating
nurrber but the m xture of _the cyclic polyaryl ene

sul fi des havi ng differegny cat | n? nunber is apt to

have a | ower dissol vimy enperature than
that of the single compotnd Waving/a single repeating
nunber, and it is preferable to use the m xture of

ﬁ'ﬂ% %Céﬁg‘éﬁ%:ﬂ'k%%r I}f'{}? NP4 f egﬁﬁ% ARG il fh%r%?vezrﬁentioned

ecause nperat ure at whic
Formulatd@ df‘t?ié 'é:F/&ild éolﬁ‘f@gﬂ 5 &id egtfitie, & ban bahowenmiifiedi thaed to 50 is

hi ghl'y polynerize ubst ance can be | ower ed.
preferabiRe, @itec25 énmuoee poefecdbi®AB8dds ta BQ lqaﬁ&f&@nprefame Fange.s As
characterized in that the | yaryl ene sr&ﬁ\e
mentwnpdé@*@r,ﬁmousbn& l&me‘f%a?lﬁéhé{/) e conysrgian oF irePQyppigne sulfide

prepoiyrpgré) ’me 6!3/&#%?%&%%% 'aag%t%ﬁzgﬂ égrr egeéﬁ% act%mf)%rréturé or
more at&%é‘i"n"ﬂ')’é c%&iy%{g%n%r Sy ARsoNE8 brigsils GRRERcBWIRIN m

| east A) or re of the cyclic polyaryl ene

becomes Uhifged eussamqg boselirgnaiperaturp rof frer aydlip pmyawi%we isulfide may
nore, nore preferabl}y 80 w% or nore, furt
becomeghigheinaity o5 CapaPilihpPlconyesting ﬂ?@e@%@@*ewiﬂ@e prepolymer to

e oG Bah oS BB A T bR G € PRBRHHIE o make
m in thepét?cﬁ@ | ¥ kion é@ és especially no limt, but 98 wt %
€SS

or pre ably 95 wt%or |ess can be

eraﬁabrrﬁo@d tifs c Iy sdlgamiiee s@fide maybgengoak, ofassingie
wei ght ratio the cyclic polyarylene sulfide in
compounkié"témrhg/ arsym@e e‘epeaﬁﬁgjeumwpcﬂrﬁrwx’fb@:@fn@§ cwc@ch polygrdene
gree §£O| ynerj zation of oht afte

sulfi desw@mragqal ﬂ?P%’”%BHW@eﬁw @EAF?% g Ggéhe PYFlicipolyarylene
sulfndesﬁ{#ﬂﬁ?@%?erﬁ?&@%?ﬂ é ﬁE@aB{ td ivePh fSH dissoiving or melting

temperature than that of the single compound having a single repeating number, and

it is preferable to use the mixture of the cyclic polyarylene sulfides having different
repeating number, because the temperature at which the mixture is converted fo the
above-mentioned highly polymerized substance can be lowered.

Production method of PAS of the present invention is characterized in that

the polyarylene sulfide prepolymer containing the cyclic polyarylene sulfide as
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containing ratio of the cyclic polyarylene sulfide in
t he pol yaryl ene sul fide prepolyner, the degree of

pol ynmeri zati on of PAS obtai ned can easily be
controlled. And, when the weight ratio of the cyclic
pol yaryl ene sulfide in the polyarylene sulfide

above-rignigBeHas NEAIPS Erieram RanG | Hoa TStg Polisizes SUbsiance,
e . ‘ g b

t o G5 T T B B PBA Heg s rove o

the cycl%‘ﬁd(ﬁrif'eﬁ@%tﬁﬁﬂé, i@ thBsd Benk@hikgpréfpgbi§ Fofwe or more, more

repol ymer into the above-nentioned range, because

preferaith 80tvetfper atare efumthenbiefbratie 9pH gamprerare wefdrable.  And,

prepol yner is converted to the hi%hl y polynerize

ri zed
regardinguibetunipes ligiiofidbe cyaks palyanders sHideaestaiied inytbe polyarylene

s BESBE e e PSP LAY by o
wit% or IbQ? AR q%oé)}@ﬁéﬂ SN 'pfréf@?a!ﬂé‘?@ﬁ%é’.”ein %&é‘ai, b898E weight ratio
pol yarylene sul fide ol I gomer. re, the 1inear

of the cysicyiydreleacsuliidan tabipgtyamyicne sulfitepapogener becomes high,
cooligoner of which main constituting unit is the
the degrespefpdlymetizatiorod! BASmittained aftesheating & apllel gecome high.
taini

Thatis i BB R R PR B8 e LA B i e

coman 4o B4 SPSE FP-Bs SN PETa h Suisopame,

the degldd\6BbolpPkYidatidre BEPABI dbtdipieal dagnsmsilyncortsliedl nAmS when
far as these repeating units are the main

the weighdratio ofithengydlicipolyaylenalduliideinthe psflyaryenetsuliigeipiepolymer
or cross-linking unit expressed such as by the
exceeda ths/abonameastioned tHPRE i Ewcﬁdnﬁ%'ﬂﬁﬁ?@?@%t.‘“q pf the

T R
weight %ﬁlﬁt&ﬁ {ﬁ’é > ¢ cif%%lyﬂﬂﬂlé’ﬁé"édiﬁdé S ARCHolBryldhid s&lﬁlﬁﬁ% Blrepolymer into

, the linear polyaryléne sulfide

the abooéirgemeeatananbe, bayauseetheftemparahule et edviai heepglyarylene
bl ock copol yner contai ni _ng the above-nentioned
sulfide prepehmergs @envertad & therhighi Rolymerest subsiaNgedReRe lwered.
r epres ative.one, _a pol yphenyl ene sul fide oligoner,
<Po!yar¥FeE\ep%ﬁ BFRRUIESERI i de” sul fone ol i goner, a

@g%ﬁ%ﬂ’%g?é{‘ \7 E)?e%%!.faié Cﬂﬁ?tktﬁé U Biher then 1D g?%ﬁc polyarylene

I ock copol yner thereof and a m xt
sulfide htAegRiyayichbasUlidep@polymenisi Dieshr pdyargleeei alifide ofigomer.

preferable |inear polyarylene sulfide oligomer,
Here, the irezar p@yﬂwkﬁmer@uigjﬁeommeﬁls ahpgwRligoen CacaPIgPBer of
which WS ASGARE  SoRSEL Bl ) 2 SR8, referay
contain?nféea(ﬁ’ ﬂ'lc)f‘%eér mb?e of said repeating unit. As the Ar, there are units such as
expressed by the above-mentioned Formuia (A) to Formula (K}, but among them,
Formula (A) is especially preferable. The linear polyarylene suifide oligomer can
contain, as far as these repeating units are the main constituting unit, a small amount
of branching unit or cross-linking unit expressed such as by the above-mentioned
Formula (L) to Formula (N). It is preferable that an amount of copolymerization of

these branching unit or cross-linking unit is in the range of 0 to 1 mol% with respect to
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lo nentioned. It is especially preferable that the

anount of the linear polyarylene sulfide contained

in the polyarylene sulfide prepolymer is snaller than

that of the cyclic polyarylene sulfide contained in

the pol yaryl ene sul fi de prepolynmer. That is, it is
referable that wei

g rati o of Qe clic
(AT-S)- Bpitympl. e NG, dne fIBRAEPRIVARASTE ﬁ@lﬁd Slifgae] mabg gny one of a
random &g’P?Q?“ﬁfe%ﬁ’ oscﬁqu%g@fﬁ%y J:cfrﬂtglrﬁrgé £H§r %Aé‘}r%ﬁ‘ge{ﬂ“f)”ﬁd repeating unit

and a mPhERPING fIS 1 or nore, 2.3 or nore is nore
. preferable, 4 or nore is further preferable, 9 or

Apieng thest, ldsl rebueddrgativer eher apblyphengeby suffidegolniocieraa
Iyarylene sul fide prepolynmer, a polyaryl ene
polypheguienecs@lfae wéiog'molwaga nﬁ:bwé@nyéﬁnev@il@qiﬁ ketoneligomer, a

random GopaliBiet, KESHEPBRU SN NI E HIFHE Slrreghey be ke are
mentiong! Y& gyés?'é%qilg'ﬂréﬁ?/aﬁgqmb@? g'o'yé%gén@%hhﬁﬁydlﬁg%er linear

sulfide rnt aryl ene prepoly

potypheﬁ?l@@b@uiﬂd@oﬁ@n@éﬁ catginige S0vheitsbamone| @ﬁeo‘ﬁllytgﬂsmol% or
PAS obt ai ned by the production nmethod of the PAS of

more oftrhphemydarm sulfide amit asmairy corstitaiiey tniéoéthe polymer, is
al though there is no upper linmt of the weight ratio,
mentioned. or der to obtain a pol yaryl ene sul fide prepol yner

bR ke iSRS o e oions sypoe
containéd'f ﬂhlerlﬁﬂyvarﬂéﬁe' dulfidee pﬁéiidlﬁ’h)él’ Rémakerfthge that of the cycllc
prepol yner, "but it needs a great effort. By the

polyaryipne dutfideccontainbd dn tiie pbiyaPASnekulfide prepelymer.  That is, itis
i nvention, even a pol yaryl ene sulfide prepol yner of
preferakip itihat \M%lgbhﬁatipzﬂfltbe icyChpbolyaryieRe §utﬁ§e@§@‘2¢ ejlineag polyarylene

sulfide f}élh:l n%lrseulﬁ@?@ﬁ%aa} [g%@?ﬁfi&ep%%lﬂdéfﬁtbg ﬁﬂ%&hﬁiene sulfide

prepolyigh &€ ‘I‘ 'o‘?‘hdi’@' 9 ! o:orfno?é‘ & PRI Prafefdible SAbF e is further

pr epol yner used for the production of the PAS of

preferalbibed pr esestis simvm’nthe@ préferabie, and oiusmgesades polyarylene sulfide
nol ecul ar wei ght, |ess than 10,000, 5,000 or less is
prepoiymeéf@palya@!m sgifidefaveighbaverage mpleadar p&e@?grlﬁﬂpeﬁoo or

more C‘Wegﬁ @x,hgpt%}ge%f nnlﬁgcdtqﬁ'gﬁllsglﬁh% E{eeatg%ﬁlr ovlvei%f Eat|or\lalue of the |
cyclic p@ﬁ(?bﬁ%ﬁé’gﬁﬁ dé% raottlfa b%g E)%B%’gﬂ&ﬁé aleie inde ?bly‘é‘?ﬁl@né Sulfide

her prefe the presen

prepolymae\fethblgiéaﬂe‘p‘ titdh Veigritelierage Byoibeilagwelghhiof thepPASt gbtained by
nd is preferable that the polyarylene sulfide
the prothcéml ma&nodus‘éhems pf theppiasent Inyentign magbb@fanéthﬁrgﬂ@re

althougaﬁh% y;ﬁ g{ggtgpop{e?;lﬂinnﬁ Ei,th%i\@tgﬁgh? rgt(ljontir(}3 gtrdeorfto%bl%ln a gelyarylene

sulfide prepoiymer of which said weight ratio exceeds 100, it is necessary to
significantly decrease the content of the linear PAS in the polyarylene sulfide
prepolymer, but it needs a great effort. By the production method of the PAS of the
present invenﬁon, even a polyarylene sulfide prepolymer of which weight ratio is 100
or less is used, it is easily possible to obtain a PAS of a sufficiently high molecular
weight.

The upper limit of the molecular weight of the polyarylene sulfide prepolymer

20



10

15

20

25

30

ppmor less is preferable, less than 50 ppmis nore
preferable, 30 ppmor less is 10 further preferable
and 10 ppmor less is still further preferable. At
produci ng the PAS of the present invention, in case
where the nmethod in which the polyaryl ene sul fide

e
moieculgﬁ\/?l?h‘f cl?%(se{h%n 0. bp@ 5’%9'&%’3§ i%%h ie' é’nd 9RO BISess is
e a ne

content o e po yaryl ene
further p?éfefra@le M@ BAtEBtherWHY, Hadoahd sdwemirhia| in aeeigiinaveshige
the 15 pol yaryl ene sul fide prepol yner exceeds the
moleculabeeighte30d ommedre snpreferabie, A0Rrmars igprefesaklenb0@ pr more is
t he obtalned PAS may exceed the range of the al kali

further prgtespblgont ent of the PAS of the present invention.

Eﬁpﬁ’%%ggp% p:ﬁ%ﬁgﬁ%‘hn [& %{ggag{ r!tzgg b&cﬂéfﬁ'%}ﬁ% fifdf purity, and

it is pref&ﬁdtﬁé’ Lt ase 52@&9:&% §h#|§b'pr§§&l??ne‘r skl gorsiEproitictidn issalso of

resi due I'nci neration of "the pol yaryl ene
a high pswityl i decpraipglyyaeto bcoaterd|of alialiometal inichaisearoimpurdy, 100
I

ppm or ig)sgﬁél @?q?gralbifeﬁgg&,g}%éﬁ 5@ g;)}r{)%terbg%%r analbi/q)%d eg%ﬁrgrée’:ss is
S e e A
of the p%%%'ni‘ lﬁviﬂﬁc%ﬁsiﬁ'ec%glgrvlﬁr\é%@’(hé ?1‘?1%8' i WhicH fﬁ@ﬁétyﬁiy%fne sulfide

Ic ta but it is preférable

prepoiyﬁn'@:flis bhérted 0b vonvéene a Rohiyydyrderipsepobstarce & embloyed, since
present invention does not contain other alkali_ ngetal

the a!kaiihnatai;mmni ofthe, ohtaimeg dPAS: lyé'rléﬂ'é @%werndﬁeorpﬂ@a@lk?h@retai

eSSBS LRSS0 8288 98 bt f o
f
poiyaryl?ﬂ% rl»,é, f[i':l%t %’r%%ﬂrh%r%e%ﬂ% ;llr‘r% %bgggﬂﬁ%%ts‘%#c‘? nB@ain%dalen metal

contentRPSS BbRi<d PAS May ieRuSed tih@ rarsge etpaiiealt meaﬂ oohtem’a of the
accel erate the conversion. As such catal yst

PAS of thenpresent isveaiion.oniHers; ¢he allkali metal opntent eftheuprivarylene
it SagoRom . B, b S S P ke el o
r
i 4 SBBENELR o4 B3 s She S0,y o am e
furnace' #dh& dke, A it @AY GuantRefivalyRGalyeaaay gnaljzing the
generating sul fur radical can be ‘exenplified, nore
above-mentiorsdhsh bf foperampis, dmicnnchrdirsibdragby oot atamibe

exenplified. However, even in such a case, it is
absorptmresreecmn@etma the alkali metal content, the kind of

3531, 0 heE s 0 les DR, POGRSTAR AR, o
francer'&f'GrIonB 1A of the periodic table, but it is preferable that the polyaryiene
sulfide prepolymer of the present invention does not contain other alkali metal than
sodium. And, the polyarylene sulfide prepolymer of the present invention does not
substantially contain other halogen than chlorine.

Furthermore, when the polyarylene sutfide prepolymer is heated to convert io
a highly polymerized substance, it is possible to use various catalyst components

which accelerate the conversion. As such catalyst components, an ionic compound
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above-nentioned conditions, and, it is preferable
that the reaction in which the polyarylene sulfide
prepol yner is heated to be converted into the high
polymer is 10 carried out in a condition in which the
amount of al kali netal in the reaction systemis 100

* oraconfRab T VB 8 AT, v

compoufds fSIS%:‘x?rﬂB eh%%ﬁ salt Bf” rﬁﬁbi%ﬁolg’falﬂéims‘meftél%%It‘@ftshlfur can be

respec ol e r wel n the reaction

-exemphﬁéﬁS L@e éssccbrﬁ%uﬁd@laa;iabié Yf g@hef'zﬁrr@hiaxdldaeéer example, 5

nore preferably less than 0.3 w % and further
compoupdsetapmﬁé)pf gessrathngrs UL ragiozal @amblb;exggwpﬂzfm mepjge concretely,

beconmes easy_to obtain the P resent
compoungy BAVING AISH BONY R26 R XTRRIECL o HRHE o vy gysuch a case,
wero RIS B B e

halogen%'ﬁkﬂh@d i heCFoIRhNREneCATRAS @R polyier BRE in mdoadanwwmh the

I oni ¢ conpound contai ning an al kali netal and/or
above-mﬁrhremedmo@kiltlomnpndl ehts prefersbte that theresatian yswhich the

f th |
potyaryi&?@nggr?ggmgg@#@?ms Fﬂgwﬁg%ygﬁﬁﬁ%fozwgangwer s
s SR AR B oo
100 ppn‘{\%? 1N éﬂ-ﬁ‘%r gﬁygﬁ} ARskS it tpeiershipBD &gﬁn or less further

ncreas In case where a

preferal:fw a0prPBF idsy arsd fiethier,ebe ansight o%da@&iﬁdeﬁmﬂnfnespeutéoghe whole
|'oss when heated is srral | is desired, it is desire

sulfur weight it the resetiom ey@tarralsygss &hﬁﬁ)i’omé%t, nrgfea%bilg s thag 02% wt%,
bl f t o
more prRETRH 1455 9B o 00 ek et oRss B 4 ioeand by

0
N
where vBAbYS CHlaRRS c@%ﬁd@wé@o@wzﬁr&hemﬁwyﬁmgmm i& usieally taken
containing at least a polyhal ogenated aromatic

into the E¥& @nddtheotiaintd RAS n@x&g@ﬁalmﬁ@ Qﬁ’ialdﬁ'@mmléo@ﬁﬂtar in
solvent 30 to polynerize | ene .sul fj de F_'esn Ltal
paﬁlcui@*nwh@nrﬁn(mi%cwﬁpﬁn%Pﬁ@’faémg %h?%?" a?f‘/? e%t ff meta

comporBIR kPRI SR S LSRN e S By

c:ontam%> ér@ﬁf rﬂa%/"?@hﬁ% irSthRreRg efaibidt hanaohy If@fHeZ[&tty@rl‘ylene

erred to as pol yarylene sulfide ollgoner)
sulfide etgmeiddbyposing thelvadats catiyst mmportmitoymabm -gickdipned
netal salt is prepared, and the polyaryl ene gylfl

weight loB$ gvhe@rths RAS % heaiedts ARt e incEpaTat ACeTdngY Inedegvhere a
S Is.s f

ons o St B A BATEL R R4 LBl e (7

small isf&ileR0it s ALLTH fhat the use the catalyst component is as small as

possible or, praferably, no catalyst is used.

As method for obtaining the above-mentioned polyarylene sulfide prepolymer,

_for example, the following methods are mentioned. (1) Amethod of obtaining a

polyarylene suffide prepolymer by heating a mixture containing at least a
polyhalogenated aromatic compound, a sulfidizing agent and an organic polar solvent

to polymerize a polyarylene sulfide resin, and a mixture containing a granular PAS
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containing at | east a polyhal ogenated aromatic
conpound, a sulfidizing agent and an organic pol ar
solvent to polynerize a polyarylene sulfide resin,
and the organic polar solvent is renoved by a known
met hod after finishing the polynerization and a 10
wat. er

e T
the abo@fr?érﬁlo ré(l"il?i%ﬂ BRY r%gl p\rﬂﬁcﬁ %S%r'&dﬁega yﬁhé‘ goﬁmenza’non

I de pur i

(referrecmd(éé' b@ly*éVytélné( agmﬂerm‘gbmér) c"mrgahhl polarSsavdritawhed did a
| vent ‘whi ch does not substantiall y dissolve the

haiogenptﬂq/alkgh evatalsaltf ISdEEPEEIdn ahdtthelipolyairytene shifide oligomer

yaryl ene sul fide 15 <Conv rsion
contamqsioh?r@rw@ﬁar@@@ ﬁnéec%‘ﬁﬁ |@¥rﬁth!w $Hbjpee 5%%%&5%%“

PARERUST o bl FROBRES oL te paGoRRER G B B fhixure

contalnlig a‘("@a%'ﬂ al gty ey ATBA HreRfc Remyunkde B%uﬁdéih% Qgent and an

epolyner 1s heated to be converted to a
organic polay sehient tb palysicaizec polyardepe stifidebesint bad tﬂaeh ergamc polar
heating tenperature is a tenfperature at_whi ch the
solvent isyemovesihy a keawponethod affer frasking thepolymesiEriiae and:a
ol.ved

mixture GoBEAHG PeYAYIPLS SCITER T2 B NP SR Lf? gg e'aﬁh%%dnﬂkaweeﬁa' salts
prepare& hgnéﬂ %ﬁ{dlﬁl Qtioﬁ@?fe%@gﬂf qec' r &H‘%B é’rplfe?%' Siiiee

ature o e po yary

prepo!yrﬂéﬁb9|p¥mﬁﬁng te mMiurebyd akndvenphethod drel mﬁn Bigxti@sied by a
Where, since the tenperature at which the Pol yaryl ene
solvent whidh diwqam@mlbﬁtﬂiﬁiaﬂy slissohessther potpanylenegulitds [gin bt dissolve

ositjon or nolecular weight of 25 the polyarylene
thepolygw %é”{ﬁﬂ@[ﬂﬁ" MSr the environnment when heated, it

<Conver%]|E g;tf ggﬁﬁgﬁ%ﬁg\g%@veﬁﬂgp%%ﬁgih nggrﬂ\té Pg%n@%m&stéﬂcw

t RIP praFbEe BataRalkyslasnéhtorkal PABY GRS pﬁédéﬁt #vention is
prepolyner by a differential scanning calorineter.

produceldob\\paefnethwden vithigh ttmrpbmvﬂ-m&ntlmetiqmiyargllanekmllﬂ@r’fepowmer
| yaryl ene sul fijde prepolyners, between PASs

is heateert@chﬁ:wwqdﬁe BghhhROYRNZed i MbsiANSRs 4ria pagferable that the

veatng SRERHLETE SHRbbSBLRE RSB e Bl Fes ey

fneRBd RN SRGIRF it i
sulfide ﬁeﬁbg@iélﬁrlé @lgénsgg’%:oﬁgfact er:yéltdﬁpg%:)? thecob? ai n@g% e

such a mypel‘atwelc@hamen afWdhén thes hpamﬁ@tabpe’atmeas hmierathan the
tenperature at which such undesirabl e side reactjons

dissolving e m@tmtemwﬂmr@ OfAbeﬂ%VarH@@?ﬁ%ﬁQ@eMﬁ?@PM@ﬁre't nl%oneed a
on oS St Ps H SR b i eyt LR 1Ly BRflne
sulfide prepolymer dissolves or melts varies by the composition or molecular weight of
the polyaryiene sulfide prepolymer or the environment when heated, it cannot be
shown in one meaning, but for example, it is possible to know the dissolving or melting
temperature by analyzing the polyarylene sulfide prepolymer by a differential scanning
calorimeter. However, when the temperature is too high, between polyarylene
sulfide prepolymers, between PASs produced by the heating, and between PAS and

polyarylene sulfide prepolymer, or the like, undesirable side-reactions such as
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The tinme of the above-nentioned heating cannot be
deci ded by one standard since it is different
according to various characteristics of the

pol yaryl ene sul fide prepolyner used such as
cont ai ni ng anount of the cyclic polyarylene sul fide,

represeﬁfe@rbyt | So%%ﬂ@fnrdgﬁa%%n o? er m Wﬁ%ﬁrﬁﬁggh&r and

charact@Rai¢s oy b@tﬁﬁfédJPﬂS%hé?Eb%rﬁerl% bﬂél‘ﬁt i prefaramibdo 2Obid a
occur, if possible heating time, 0.05 to 100

temperdﬁumr& widoh back yedpsirdhle dide teatibng @020!' ﬁguﬁ:san‘d,y As the

preferable and 0.1 to 10 hours_is nore prefera
heating fgmperature) 484 te HAR'® caB broexemplifisel angiii rwefecrﬁféiy 00 to

- 380°C P BReBH P RO chens 100 hours, not. onl y

ﬁﬁésﬂnl?é bt fhé éﬁov@@%ﬁﬁbﬁ@d 'P@Q’tnhQHaHﬁé‘P@é d88ided by one standard

characteristics of the 15 ob ned PAS due to the

since it isrdifisientteordingetonemitius pharactgristivy efabe mﬂyarﬁlese saffide
- econom cal di sadvantage may arise. The conversion by
prepolymeatibed sueh ap @optﬂlwgﬁremntsqﬂthe G¥clisy eplyenigne sefide, m or

moleculg eight FeAareERsrLE ke bUblis PieTeiable fEittfine so that
the abo&%Hé/ntBH%d'd?\d%Qﬁa H%esﬁg%?{a& on§§{rc\’tﬂ5;not Bech® "sib?é‘.t ' As the

I'S NOot especla mte as it es not

heating %ﬁfé 0.0y $06 h@ﬂrsb&az’ﬂ@@tex@@'lpﬂfeﬂ b domh el lenes is preferable
ul fide prepolyner to a hi ghl'y pol ynmerized substance
and 0. 1dm 1Dthcsipb strants prafgratides Ifidts essdban Oridfeboursh cenygraion of the

reacti ons such as decogposml on or cross-lin

polyaryippg sulfidg RTePOIYEIRIHBINAS Riay RRRAMe fnuiicie rﬁﬁfgrexceeds 100

hours, rfcg Pm%sgfbgw 8?%@y'ﬁgﬁﬁg¥>gpz\ﬂff%jégs SIPBRaratdFRbRY of the

obtame@ ‘FHAISJdu& Esthef mmsﬁ@ PABBlISNSHEY iASreREEBI Blso
foxi de or dinmethyl sulfone, ketone-based solvents

econonmatld:mivanmgenaayrmﬁsbyl et hyl ketone, diethyl ketone
or acetophenone, ether-based solvents such as

di haectqwarse@m By healing i the p@{m@flen@ stilfiggyRIeBelymat to a highly

pobmo B CRSBEUEEH, FRALERRAE D L HEERLEAT s
possibidl} &%ﬂ Bﬁﬁllﬁatﬂ pre%@ﬁéea&m&(l@ﬁt h%ﬁh@sﬂérﬁri@ﬁeﬁ‘@%mally

eno based sol vents such as 30 net hanol

limited & feanelit d@é@ﬁ&@oai torvansibn yemgatingl of the mplhyenglene ‘sulfide
gl ycol, propyl ene glc}/col 24 phenol, cresol or
DFSDOIYWF}’P@BHW@M @ohirperted aulsiance Ohgicw@éwg}ly gasefot cause

sol vents such as . benzene, to{ uene Onyl ne 0@@&3' and for

undesirable FigmTeasHoRs SHh 25 SRAFAPS NS AF 6T
examo 5B P SRR A 5 0305 235 g, iy

forman%éngi@’grfet%:hgé%mm sEifogitie - Silforr-Baddaésiventelfsun as dimethyl
sulfoxide or dimethyl sulfone, ketone-based solvents such as acetone, methyl ethyl
ketone, diethyl ketone or acetophenone, ether-based solvents such as dimethyl ether,
dipropyl ether, tetrahydrofuran, halogen-based solvents such as chioroform,
methylenie chioride, trichloroethylene, dichioroethylene, dichloroethane,
tetrachloroethane or chiorobenzene, aicohol-phenol-based solvents such as

methanol, ethanol, propanol, butanol, pentanol, ethyiene glycol, propylene giycol,
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5 The above-nentioned conversion by heating of the
pol yaryl ene sulfide prepolyner to a highly

pol ynmeri zed substance nay be, as a matter of course,
carried out in a way in which an ordinary

pol ymeri zation reaction apparatuses used, and it may

v, S o VS B e
W, t t
vercend! B4t GERGEH P S RS A RhgBlmpounc sueh o

carbon d|8ﬁﬁ§,' r'ﬂtrégéﬁ‘ oRSvdl¥r 8h B lUsédads Qfl\l@fﬁl ih/agepeieritical fluid
machi ne, and known nethod such as of a batch system

conditionr Ohese ssinénisuzamsbs ysedsirginobas anpi)«btyl@obf 2 Redacdimae.
t he at nosphere when the pol yaryl ene sul fi

pT!@@abw%mergm@ﬁmwtﬁ% b} heiadiReyof S pﬁh’@nﬂ@aﬁ suifide

fera rr u
prepolyfighidus N helvTerBeRuFa iy ey . Bt males 8 supree, gpried
outina %V@( whit quél'ﬁ‘ %‘?ﬂm@rf SS’Ig éﬁoﬂ?@é@d&n%ﬁﬁéfﬁtds’e@ UsedNdnd it
case ere carri edout under a reduced
may als® beSsatfied oQ@TmCé hhcﬂd in whidhs a pn@itied aiice isvproduced, and it can be
at nosphere in the reaction systemis once turned to
carried autnwithcuk specifin dimitationp iseifar aa pytateapparafus equipeed wiha
reduced pressure ondbt on t hat ,...undesi rag_p

heating eRboRBILHTORE SusnAneY efcedRidener e iaRs sidtgyte. and

o HSERERGRRSE 4 RRcle oI e o

aR@gERﬁH@ﬂ{é SFostbre ather We%tﬂyéwlénedﬁxiﬁdi@ prapoiner is
may be suppressed. Were, the non-oxidizing
convert@d tma iighiye polyamerizatos ubisitan e yige rpreﬁemfcle e rcafryowt iha
as phase which contacts W|th | ene sul gg

|
non-oxi F—@Scﬁtm?éph?@ aed\vfdﬁ%sﬂpreé%@beptoegé” i e g

further, prefer I S
pressurgls;gg{jlgﬂp] af 1’ B’bggs%%e & '%t arh %gy%lgqn%teh r%lauced L pressure
conditiohN§'id pRASraBidMHeE StribSther ifthe %é&tkﬁno;@%tbm h@bhwf’tumed to
of ar % and anong them fromthe view point of,
a non-oRiBied ainh@sphaem”ty\eantds tarieddo s r@ﬂubad qblreessgue condition. By
nit_[mgen at nosphere i s preferable. g a ..
that, undesitalde sislecroag l@ngénahﬁﬁé&ﬁossrﬁa‘ﬁagtrﬁ%@“qfh%f reRegiion

cacon ST A BB B A PR o e
| 10

esinsl A SERFLE,PAS 74T Bogiless s o ot o

suppreddedl t Wier, lﬁ@n@h dgvidiging atrros phemnpiciahisdtatihe dygek Pa

or nore is nore preferable. In 25 case where the
concenbam i gas phiass m@n@w@wtac*@w@x ml@iyanéelpﬁ spliidg prepolymer is

5 vol% gf %§r§ :)r!qrf%r,tahbfﬁ bl eiugge ;;r:r% yg%ns mogpﬁ%rle which
substar{{%ﬂ? @’ggg&hép{ﬁgn 8%? %gﬁgt khen &t Sé@@tﬁ\olsﬁﬂﬁ{e such as of -

nitrogen, helium or argon, and among them, from the view point of, especially,
economy and easiness of handiing, nitrogen atmosphere is preferable. And, "under
a reduced pressure condition” means that the inside of the reaction system is lower
than the atmospheric pressure, and as the upper limit, 50 kPa or less is preferable, 20
kPa or less is more preferabie and 10 kPa or less is further preferable . As the lower

limit, 0.1 kPa or more can be exemplified and 0.2 kPa or more is more preferable. in
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-pOSSIbIep’r,o iy pr

tenperature, | ow nol ecul ar weight cyclic polyaryl ene
sulfide contained in the 5 pol yaryl ene sulfide
prepol yner nmay vaporize. It is possible to carry out
t he above-nenti oned conversi on of polyaryl ene
sul fide prepolyner to a highly polynerized subst ance

under coexi st ence, of flbro
case WhTHS A oRRYE PAKCING coriditial Siaesdstheeraeralie uPesh i,
. ref Ve Deh
ancesirHiE G RaL s B oty Ll ag ety ne omr
hand, whén #0s RASShBh thé 9r§@ﬁadiylcm@ﬂm e RARITRP O Pedttioer i al
structure conprising PAS and a fibrous material by
temperatlj‘re lmmacrmiaaulm weighb bydicyd alyaryiarief s ultide ceptainadein the a

ﬁ pol yneri zed substance in the presence of
pO'VaWkPﬂ%Sb Gide pEeRplYEIer MR WARATHAR:t ural may be excel |l ent,

c ar ed t a_case ”

R Ehrane e fafdatu the PR it HUERGh of Bolyarylene
sulfide p?éf%élg%er ) Ip?oﬁfméhzedl Suth&hfce ARBBYCcHBIBHEe of a fibrous

I'brous materTals, is preferable to use a

materiall eiHyre[ herfiprofis bestedalipai mmﬂoa-limngaterlaé anddingrefgrably is an

that, 1t becomes possible to hi g{ rei nf gorci ng fﬁhe .
arbstranlpﬁ@]eqtad gosdeaing afes! adr@mrpﬁgw drenas tiat f naturakhiRgre Itis

smgaresm an us mat er i

b caBPhe FraRio| Etb%ﬁ*&eyc%ﬁ'%'ﬂbﬁ PAS fnd a
v JHEPATE oI Er Sy aderd e pmiagel oy i
polymer‘iﬁ@deédtﬁtaﬁ@/mﬁﬁé ﬂi@s@ﬁc@@&ﬁﬁoug matspalct &lomesthatimahmay be
properties nmay not be exhibited. Here, the wetting
exce!lent)sanﬂpadwttotmm% oEPAS gty farmexarapiet i meahawsalaharacteristics,
etween a fluid material .such as a nelted resin and a

since it WFTHOW@VSW@WQJ@U%WQ"BF%HJS compound such that air
?f&l‘% ?@ﬁngﬁfgrl{)ﬁg '?% sﬁ%’tﬁﬁﬁs b[ﬂg"&%fbréﬂ bl ety remforcmg

|d base: he VI SCOSI
fiber cor?fpr J?'% 4 |dfigth H@t ﬁlﬁdi 65/ {HSC [tERTDMe\Bdddiie toihighiy F@n’&ﬁcmg the
ro materi al becone better. Because the
PAS. vigeresal whainen cmipbede ofiatehial stpadtyeer mmp@slamaf iegin and a
prepol yner of the present invention | ver
fibrous mﬁ@@ie@pf@arﬁ%t QﬁaUS@rQﬁEﬂhBW \t'm%s in é‘l\ﬁeﬁ‘sme“ed

e e Ty SR i oo
materiaglfr%g%'b%rbr%h@@ &f ef’p@%téﬁ it PaRceP Bperiidy fidlyi il be

e the polyarylene sulfide prepolymer is converted
exhibitedd? Hdregthaywatlingahyams tiratdhewbistzagoed ahd enaifimimedgoriact

good wetting between thkﬁgol yaryl ene sulfide 26
betweep aeiiid ymﬁenah&wqm%s pirpelters refn @nfa solid base pédsappdibrous

compoéq%ésotféiﬁhg& air of n‘gigéraéaesalrﬁr?o? ﬁ@pﬁrﬁﬁ%ﬁﬁgt U ﬁﬁﬂg%eﬁenal and the
solid ba‘csgbsﬁ-?éqrg?as the viscosity of the fluid material decreases, wetiing with the
fibrous material may become better. Because the viscosity when melted of the
polyarylene sulfide prepolymer of the present invention is very low compared to that of
ordinary thermoplastic resins, for example, that of PAS, its wetting with the fi_b_rous
material may be good. According to the production method of PAS of the present
invention, since the polyarylene suffide prepolymer is converted to a highly

polymerized substance after forming a good wetting between the polyarylene sulfide
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(pol yaryl ene sulfide) fornmed a good wetting. As
nmenti oned above, a reinforcing fiber conprising a
long fiber is preferable 5 as the fibrous materi al
and the reinforcing fiber used in the present
invention is not especially limted, but, as a

prepolyELANS fiTous Sratehgl i 7 PESEDR, Eon RS chEReRHE e
structu re? ﬁ‘\r @R{cmﬂg Sibkild Q{é‘rleﬂ Gnks! ﬂﬂ%rl}lg t@g?) mas 2 staitle

, as sal Frerntorcin i ber,

(polyawi@{ebéﬂﬁldé)ﬁéfme&é%d\ﬁeﬁi‘n@er aranmi d fiber, silicon
rbide fiber, alumna fiber and boron flber are

Aentlerufmrtéd ahbvanarrgmfummg tieebermpiisieg adeng figpnis rreferable
fiber which is excellent in speC|f| stren

h .
as the figpausi matergpand e ERBIreRsriasiEesd & P&?S?gE Wé(-gﬁﬂ?ﬂ Is not

ool TR0 P s
tensile s?filetngﬂ'vﬁﬂibr‘st én%rﬂg/sﬁfélé?i 8s high Befomhande Mﬁoﬂﬁngﬂb@pﬁre

r or graphit ber depending on its use, i gh ‘
mentionsatlr efgt bxamgie, Risgiaic reinfpatingriibess, pas fitharr caﬂboa f ber, graphlte
tensile strength 450Kgf/ m2 and tensile el ongation
fiber, aram@bjifesr, aabmm parbigss fi b@!u plwpina filkey apdRoraRdber arg mﬁﬁmoned

Among M eqaéé %g{xn ér%g Lt ﬁ L bq@c%l #%ﬁg%lpei’»dq%ﬁi %trength and
specific 7 u?g?% ?:Bﬂfrfﬁ re%?l?%%@ﬁﬁiédh@tuﬁ%éh Bk Rbhplified as the

e re|n |ng firber®“strength in conposite

best ma'ﬁéﬁaﬂé | aRegartirl t@@%ﬁﬁ%rfdr@apmte Wveaphittiaugh iber poss:ble to
may be used by mixing with other reinforcing fibe
use all kimds ot ¢ezbor fibevocgrrphitefiberidepsodingian #euse @ high strength and

o A P I L A AREEE LDt
1.6% oraﬂgfedlssrﬂg esg.ntagﬁed ﬁh%%%@ wMQPé n@bﬁﬂe‘f s%{@%ﬁf&rclnﬁ fiber is

in partic or appl i1 cations

used, :t'l@pﬁ@fés‘éﬁlé‘tﬁé‘t&fé%@@ﬂi fd & chi bﬁﬁ@iré andihis Ringe sfesgthi it
nmodul us are required, an arrangenent in which

becomesatadyopaufiidrtlyeexhibit ¢haireidfareingifivea rstrgmgi}blan alqmcaﬁte
materiatsy S 4 ERBPNIGOr SEoRANG PR, TEY ResdsPd B Hiepe With other
reinforclsrg; ét?egr%ep §91 {g::% refrﬁgfc%ﬁf bg%%nﬁét‘?n%: Jdaht eg Cand ¢

ove- rren I one ver sl on

arrange‘ﬁfn?ntpfarlé%ébﬂp?@ 6t BYddsiiaens erel év&rinﬁmlcﬂrévtlﬁhéb{ random
polyneri zed substance is carried out in the presence

directiondl, Ehééteghapsl, triwt-dhidpleel; svoveorfabriashaped nobxcaldimhapsd And,
Iass non-fi brous carbon or inorganic filler, i

in paﬁlmrcfmmp@acm 8, which znhigh saciie, steanah aad ackigh Sp@sﬁlc
modulug %ég Q%c%e lg:qulir?gngeznzel(ufg |)n v(\;ﬂl A& 5r'msntg' f?ﬁc’ergfarg ﬁﬁla%fectlonally
paralieled is most suitable, but a cloth-shaped (woven fabric) arrangement of which
handling is easy is also suitable for the present invention.

Furthermore, it is also possible that the above-mentioned conversion of
polyarylene suifide prepolymer to a highly polymerized substance is carried out in the
presence of filler.  As the fillers, for example, non-fibrous glass, non-fibrous carbon or
inofganic filler, i.e., calcium carbonate, titanium oxide, alumina, etc., can be

exemplified.
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The PAS of the present invention is excellent in heat
resi stance, chem cal resistance, flame resistance,
el ectric properties and mechani cal properties, in
~particular, conpared to conventional PAS, nolecul ar
meight distribution is narrow and 5 netal content is

@) Charpliesisficap! PhRatioe SNBSS and ol octrical
f' Fﬁ\g@ﬁhétﬂr@%erﬁrlﬁv&gfor AR e fi&GGh 'hl% } resftnce, chemical

ore I njection nolding, |nJect|on

resustand% Efﬁa?n@?&s%tﬁﬂcé’ rei@étﬂb/prf@béﬁlég arluheshaicalpropattiessinon
di ng, can be noided and used as into extrusion

partlculalmtump@redrto icoheantioreh PAS, molegoler weightidisiribution ksenargew and

pe. 10 As productjon nethods of PAS filmin, which
metal cofRtEmEIBIMCENEY ive<Riit Moliag irerrssaBIlis SEChanid nel t

f
cnaractahFh R B S 0 o T e LIS rogiore
not only gagnﬁw f6n h‘/&kﬁingcfnf‘é!&ti%htﬁré@.grmoltﬂng'@r oW rhgigthg, be@ﬁls@ by
ccfe and cool ed on a cooling drumto prepare a

extrusiof mollingl cam bkiraided atd esedhasintormtrosidni molding articlagssuch as
obtained filmis biaxially stretched by a roller type
a sheet, |2ofiig1, taufihaiar aBIPSt r et chi ng machl ne and a transverse

gta :p?'%é i g@@ﬁﬁ%&f\%ﬁ !P rhz?l C ﬁng?ﬁ%é gng& apﬁ%teﬁt invention

s used, !kh%?rﬂﬁﬁ tﬁﬁé% @%né’lﬁ%%céd fr é:’)éﬁlﬁiéb@fnethod in

e present vention 1is used

which, aRBOWRIIRR} theSPABIIA @gsmgttarmswcmrtmﬁsmw extrdierbtis éxruded
exanple, a nmethod in which, the PAS chip, which is
from a filmwierand coaled 613 ardoolgwhumetof pregRR;A filn 207 Arivgal stretching
screw or 20 twin frew extr
49

method By PIFRcIUE OAIEES BB P B D St REA F%r'm%pﬁ*ﬁa@"fmmai

AVt
st AR L o 2 st e SRR P o et
can be dx@rpliRat bﬁ?@hey%ﬁr@ not &@2PebRili¢NiyeHerditlt it is not
especially Timited thereto. Furthernmore, the PAS of

Aserpdestiont miethats didPAGHIpeben uhish thed?S oéthe a@sezslnventlon
desired, inorganic fillers such as glas

is used, kaEWENMENtIFBINNIAG MEHDems aan@@ SoRRye gt %ﬂﬁ?@ agpethodin

i, GEFAELOB 0 R3Sl BB s g 0aBhi T do sorew o

twin scr@@' éﬁé‘i‘!]d@? suﬁsﬁahéﬁﬂ‘* f o8 SxtrQ@é& PRANY spihcPdNAS a polymer flow
pol ycar bonat e yet her sul fone, a pol yester

line chahger fitenhg thyey, étol gehippbdneth a’elrhemrrtdmﬂ taeextnuder, cooled,
ybut yl ene terephthal ate, polyethyl ene,

stretcheplw%sijgzc@déo BoeAIStt Bic: FaNBR GEIRgYash dut Fis not especially

| ef | h
limited tgg?et'g based copol ynmer havi ng functional group such

Furthermore, the PAS of the present invention may be used alone, or, as
desired, inorganic fillers such as glass fiber, carbon fiber, titanium oxide, calcium
carbonate, an antioxidant, a heat stabilizer, a UV absorber, a colorant, etc., can be
added, and resins such as a polyamide, a polysulfone, polyphenyiene ether,
polycarbonate, a polyether sulfone, a polyester represented by polyethylene
terephthalate or polybutylene terephthalate, polyethylene, polypropylene,

polytetrafiuoroethylene, an olefin-based copolymer having functional group such as
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epoxy group, carboxyl group, a carboxylic acid ester
group, an acid anhydride group, a polyol efin-based
el astomer, a polyether ester elastonmer, a polyether
am de elastoner, a polyam de imde, a polyacetal or

pol yi m de, can be conpounded. (4) Use of PAS of the
i nventi on

epoxy Gich, BRIERH oY e RCPETPIAC GRELTER DG, St ARfiveride grou.
2 polyoidfrEGESRE lasidnier, BHCHEACSEESAERE! 3 p6yomaHamide

elastom&X arfdifamidletifiide Ca pelyac&tad bl polyithide, sae headmpounded.
represented by a sensor, a LED |anp, a connector, a
(4) UssotRAS, ofdheasvaegtiion, a rel ay case, switch, a coil

a
BigmithicBrtagirairey dhe BRSO 18 froRent vl < spgelient
molding %r?ﬁ%@bﬁ@’ ivg%%Lag{chE g:h%ﬁag?%rgﬁgzﬁ%rﬂg él@:&té'igg{)%@%g?fégéﬂcs, as its

uses, folb£AApD bRictrié JBdRtid fafie 8dchasaepresentsy byradidneor, a LED
sem conductor, a liquid crystal, an FDD carriage,  an

lamp, a EQihatias & scket, rotesisttn; ageidyotate; 2 swipndy, alasiiliobbin, a
antenna and conmputer related parts; hone and office .
condenssirea vatiablgcondensearase. aUiaht Rick-ppAngariatef, ygriqpsierminal

ar t TV parts, an iro ir [ 0
pates, §3bb o 25 s3u Bt e o4, B HANE R iRy R Fhphone, o
ESmidiELHa! R AELE bR, AlYstivisr Me&liledk Skmiconductor,
headph tr’%@ﬁﬁ?k’?&og’%:wggth@d%% 2 di Efﬁal Urdes di sk Conauetor
a liquid bfyetal araFDONcariaye, an EDD ghastier a paotbs brushi older, a parabolic
condi tioner parts, type vvrlter@‘garts and word
antennqmmteemputq@aﬁmed pats;i me angt @fiice plaattic Bipgiichparts such as

cpreseShbSR FATBIS o S S8 A, vt SR RSP prispvave
ove o g HFATREH S S0kl Bl Doge, bt

(tradembR§! & ¢BRDack alskt adigia VRido @bk dilidgireation artss esfpigerator parts,
bi nocul ar, a canera and a watch; water-related parts

air conditiorien giarty, typeawrdter pademed, wer d/mogﬁjsmwa@; wachine-friaipd
parts sufh aschice CoRPUST 2 dted Padecloictins iafeipd Rl e refater
o, o4 BRI B , hParkOAbfes on = ooe

writer: OpAiLERsirDSlenEhRY predSiovahsteuribherdlaied pdrky intaing &n
I ternator connector, an IC regulator, a

microscpptehinboulet,ex calneseahdr= watgit wihtenriated pagtehadsdingasfaucet
val ve, various pipes of fuel/exhaust/inspiration
comer, g yetenmixing valve, PHIRKRE o 2/PIEedain dvatef uaRtiyeontrol valve, a

ot e ey W AR\ SRSl ot
meter hglﬂfﬁlph QH@m&ﬁ%-v@ﬁﬁ?&Qfela%dt r d SCHed QhriS@ealves Htluding a

enperature sensor, ottle position sensor, a
valve aliémat@anérmahal tarpgitdrhiion coansoior, amiGiregdibiow apoinfiometer

brake pad abrasion sensor, a .
base for light dimmer and exhaust gas valve, various pipes of fuel/exhaust/inspiration
systems, an air intake nozzie snorkel, an intake manifold, a fuel pump, an engine
cooling water joint, a carburetor main body, a carburetor spacer, an exhaust gas
sensor, a cooling water sensor, an oil temperafure sensor, a throttie position sensor, a

crank shaft position sensor, an air flow meter, a brake pad abrasion sensor, a
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29 thernostat base of air conditioner, a warmair
flow control valve for heating, a brush holder of
radiator notor, a water punp inpeller, a turbine
vein, wiper notor-related parts, a distributor, a
starter switch, a starter relay, a wire harness of
transm ssion, a. W ndow vvash? noz

thermosggj hase; Al ¢ NS, @ Warmyals figw %orﬁgﬁ Na@p for Heatmg, a brush
holder 03 Ea'fcisafo? nﬁ%tgﬂ g rcﬁ?%hwgﬁéru? ‘f?ﬂbYr‘?e v@gf\g@??ﬁ&ﬁr—méwd

r

parts, a ats@ﬁtsutbra% stBABE §WItéh Sat %n@ﬁtr@by,r@wa hétné@él”@f #a6dtlssion, a
amp reflector, | anp housing, a brake piston, a

window misheo ndzdeban ajr cmmddmglen paoiel switth bpardch af el oftfaelkrelated
an ignition device case a speed sensor and \
electronmagRatic valke. & JENaRi oL se B NI EBRISAL 20 IBEulation piate for

S o 55 k) g5\ b, o
brake p:%{B?f addiEncil 'b%%bwh %ﬁter{g@iﬁé ol SEL 2 fﬂ@ﬂtaﬁﬂnaﬁﬂ]fdﬁﬁﬂdé\ﬂée case,

I OUS uses such as dielectric I muses o

a speedcsm@@naad eatsie fihen andratheseariows applatibnd can de @@mplified.
i nsul ati ng substrate use, a nmotor insulation film
useassaot' PABdfio: ithasi excellant meeham%b@@raptea!sﬂcs elecitrical

| eas nof | ament or.,sho

charactqenq;&s b@&p’gglstqq ° gH!:In Cat& 55?9 vqjgéﬁ ysgs SUfgl as dleiectrlc
film use¥ ¥ 20 hiRREnsuF Br %Schﬁ% gtFﬁfgénééﬁ'né( Rchi? Bo?ﬂo Sh iR8HARY

a-net conveyer, ter or an | nsu atlng paper-.

substraﬂeﬁ)@é’f@ m@lor lhﬁﬂﬁﬁ’éﬁ £n ubbea rpSeitindrivanatianfiinsuse or a
expl ai ned concretely with reference to exanples.

releasingHémeus.e exenplificative and not restrictive. 20
25t SEpheRome ook s P TLest ke eBbALE 8o o
variou{ hg%m ¥(§E %g%ﬁ%ﬁ?%ﬁﬁ v&’g}?gﬁ%r pf%kuﬁqe #gﬁ%t}tcdo%%ger a bag fitter or

an ,ns@éﬁfhggbg@r chr omat ogr aphy (SEC), as pol ystyrene
equi'val ent. Measurenent conditions of GPC are shown

[Exampiggs}t he fol | owi ngs. 25 Instrunment: Senshu Scienti f| c
Co. SSC-7100 Columm: Senshu Scientific Co. GPC3506
EHereaftar, e piesrBbivARTemis explamnes:congretelrwif r%fﬁreﬂce to

exan'lples.(:e Froctiysd g)geemxpﬁeca?vé Und & iy iggper ature: 210C

<Measurement of molecular weight>

Moiecular weight of the polyarylene sulfide and polyarylene sulfide
prepolymer were determined by gel permeation chromatography (GPC), which is a
kind of size exclusion chromatography (SEC), as polystyrene equivalent.
Measurement conditions of GPC are shown in the foliowings.

Instrument: Senshu Scientific Co. SSC-7100

Column: Senshu Scientific Co. GPC3506

Elute: 1-chioronaphthalene

Detector: differential refractive index detector

Column temperature: 210°C

Pre-thermostat temperature: 250°C
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30 Pre-thernostat tenperature: 250C 30 Punp
thernostat tenperature: 50C Detector tenperature:
210C Flow rate: 1.0 nL/m n Injection vol une of
sanple: 300 pL (slurry state, approximately 0.2 w%
5 <Quantitative analysis of alkali nmetal content>
Quantitative analysis of the alkali netal content

Pgm;ﬁtﬁé%olsfatttémpéﬁﬁtw woepe sulfide and the
pol yaryl ene sul fide prepol yner was carried out by the

D@Itéciwiemwm;ature(zjo&npl e was taken by a bal ance and
E into a quartz crucible to be incinerated by an
lavetatec1 Ounh&B® 10 (b) The incineration ash was

g RSyhe SRRERAR ORIty SR deBRAARY 92w
<Quanti &Ne 3%% Bf ARY)i HREtal é(theH@l une |iquid was subJ ect ed
to | rav _

Imetric ysis (Instrument; 4500 of

Agiantititive m:y@ofammmm rrahazlaianbadmmylta(mm i thegmtlyarylene
Opti ma 4300DV of PerkinEl nmer). 15 <Quantitative
sulfide ancethpqiclyasyleng ssdfide prapobAps \@aansarrteéi Pytebysthg fplowingsway.

TR S A S B b o P o R b8 e
mcmerage?fl?])égﬂ e‘i’é’étn?)fu%ge?f ol owing way. (a) Sanple was

[ as Il1led with oxygen. (b) The burned

ORAST i citieslidredsibwas disdolvéd by tconperipated rdinicaribabe then
liquid. 20 (c) Hal ogen concentration was
diluted tqmmmnstmhmMedJ}aﬁMed niftic agigl- yzi ng a part of the

RS b BB A8 P A Fibimere
s Ao R CE A b

Optima ugg@'vq)ftpk@kmgyy metric analyzer in the foll ow ng
conditions. Werein, as the 25 sanple, fine

<Quantifivei arladysio bf Baimecrcd%ﬁw\ere used. Instrunment: TGA7

A AT T R L

sulfide and polyarylene sulfide prepolymer was carried out by the following way.
(a) Sample was burned in a flask filled with oxygen.
(b) The burned gas was absorbed by a solution to prepare an absorbed liquid.
(c) Halogen concentration was quantitatively analyzed by analyzing a part of
the absorbed liquid by ion chromatography (Instrument; DX320 of Dionex Co.).
<Measurement of weight loss ratio of PAS when heated>
The weight loss ratio of polyarylene sulfide when heated was measured by
using a thermogravimetric analyzer in the following conditions. Wherein, as the
sample, fine particies of 2 mm or less were used.
Instrument: TGAY of Perkin Elmer Co.
Measuring atmosphere: under nitrogen flow
Sample weight used: approximately 10 mg
Measuring conditions:

(a) Maintained at a program temperature of 50°C for 1 minute.

31



10

15

20

25

30

Measuring conditions: 30 (a) Miintained at a program
tenperature of 50C for 1 mnute. 31 (b) Tenperature
was raised fromthe programtenperature 50C up to
400C. The heating rate at this tinme was 20 C/ m n.
The weight [oss ratio, ON, was cal cul ated by using
t he above-nentioned equation (1) fromthe sanple
wmﬁ Mte aWdd KesbdfroRIBe progiant esmpstatdre 50T€ &p to 400°C.
sanpl e weight at 100C in the heating step (b). Were,
The heatingtrate éfthisdihegvasx20pCasin. a wei ght |1 oss ratio at

Toe %Sgﬁgé‘%ba”g?%zzx q otiss Sy $9ou e FBPHRmeniaped
eq UatECH'la ﬁ%omr%)’ezg%nﬁ}e Yg%’[ %e%t %@B‘%\% ';agg %r%%gé&% the
samplewbRfht at 966°C ﬁ‘Hh@a Wéat%oﬁep Mbyreating St ep with

res ct 10 to the sanpl'e weight at 100C was expressed
Hghedy ivibe faihsvingexaneples stosighddoss ratierad 3OsC in heating step

<Anal ysi s of generat ed as co onent of P \gﬁ
with Fesh%%ltt@dbe w@pdmwmghtaah P8 @A pée%ﬁedt% Zgi\!{ G aweight loss
ratio at ?%(?ﬂ t\,\\’\ﬁ%rt]e PA%h' rsesgs tt%dth gr'p gq‘ga?%o"@ vH&e

mm or | ess

expressé8'd: &\ﬁ!rﬁ‘%ﬁ 9ndS J\/Q@h? F‘HQ%' rﬁtlo (a@)M@Qi |r?ﬁéétﬂ1}; ﬁép%ﬁn respect

gener at ed heat Approxi mately 10 ng of was

to the sémp_leeﬂe?ghdat 1@(0‘1{1 aasexbressedsds nhWrB4(Q, and trwo&erfeoshown as
60m nutes, and gas conponent generated was col |l ected
referend@p an air sanpling and heat releasing tube,

otrap, 400. 20 f t
<Ana!ys¢§ae Bicihgas. Sombehenl ot PRRMBLIRERAT | oned tube
WA AT
was ca'i‘ﬁ’é@@ﬁt MCthe FENGWIRG Wayl DiVhefe, Sinpelatticl€ of 2 rifmeortess were

rel eased conponent was fractioned into respective
used ascblnqaeammll@ by using a gas chromatography to thereby

535)651& 'ng{faﬁ@qglgﬁg I teghil"l\é‘?e%ﬁ Ihf/l o];ml line in the

%%%miﬁ%ieelyqﬂcrﬁg%f% fatlheated under nitrogen flow (50 ml/min) at
320°C for 60minutes, and gas component generated was collected by an air sampling
and heat releasing tube, Carbotrap 400.

(b) Analysis of gaseous component

Gas component collected in the above-mentioned tube was heat released by
raising temperature from room temperature to 280°C in 5 minutes by using a heat
releasing instrument TDU (of Supelico Co.). The heat released component was
fractioned into respective components by using a gas chromatography to thereby
carry out a quantitative analysis of y-butyrolactone and 4-chloro-N-methyl aniline in
the gas.
[Reference example 1]
<Preparation 1 of polyarylene sulfide prepolymer>

To a 70 liter autoclave equipped with a s_,tirrer, 47 5% sodium hydrosulfide 8.27
kg (70.0 mol), 96% sodium hydroxide 2.96 kg (71.0 mol), N-methyl-2-pyrrolidone
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<Preparation 1 of polyarylene sulfide prepol yner> To
a 70 liter autoclave equipped with a stirrer, 47.5%
sodi um hydrosul fide 8.27 30 kg (70.0 nol), 96%

sodi um hydroxide 2.96 kg (71.0 nol),

N- et hyl - 2- pyrrol i done 32 (hereafter, may be
abbreviated as NW) 11.44 kg (116 nol), sodium

(hereaftélC @r‘ieﬂ? Se %bﬁ?e\ﬁéled (a%lNQIFf}DIHM@RQI (P18 Ol)Z 86divht acetafd $.72 kg

were fed, gradually heated up to approxinately
(21.0 mamaﬁdldempmabwalmm § kg \henﬁrbdv\gracmaﬂphaatayi uh @ ogen
under nornmal pressure, and after water nd
ﬁﬂgﬁer normal

approximetelp 840 Gt apriioximatel3 barrs,whila fepding Pit"é’tgieﬂ

prosur a8 S KNP 285 A8 Bt
column,v\'{gules. r@%?&o?ﬂc?ehéél?ﬁlef Wég edlhe rO‘@“ Wﬁe@mﬁﬁgﬁhlsflﬂgld

out si eaction system Next,

removin db'srﬁﬂitm Qb@ﬂmmy&lﬂ)ghd(g.llﬁd@ par fohdl salidr bivPp@neot iegi was
0 nol) were added, and the reaction container

dlffused\mss@e@rféme watdionsysteden gas. While being 10 stirred

-ihlprobenashe T4e (71hs TRIERENEHR B g (il fadh were

added, gﬂd“%aer%ac%h 'cSnf%ﬁﬁér%%@géI%g 4 hithoge &8s, ( AR Ibking

m nut es, cool e at a rate of 1.3

stirred a@2m) rﬂpmAfttvﬁs fidwtbd Uptto\®FD° Canlaadtd of @B0C/min, andrmabimtained at
0.4 Cmn and rapidly cooled to around room

this temperqmeneenbuﬂléo r'algldteﬂot alhilel pr@mﬁee;ilr(gwaterﬁ. 26 gy (9 gnol) in 15
minutes( 89’0'3@%0 &0t 7 pBrte1abbg 9@& d AeTBet Taes pidie g 220°C
arate of%@apé;g‘ﬁ} gn& ggp@@s%odé’c%@%@ g?roéégfééﬁ%%\ﬁj ? 5@@%[3‘?&”19(1

Slurry (A%l urthis Sty ¥R"eaPEfiuteBiwitn26 & iy MW&D@bt&trDSILﬁtl‘yd(B)t s
side was replaced with nitrogen, and after
Stum; (Big aDOdeneated uo 89° @ vessiltared by lDsieve (88 o@shpopening
1.5 hours, it was treated Db

d
0.175 a0yt r B RbrasinEnded A Y of Rebros i b 508 oCS'u”v

(© werdByEHE B30 a¥3ab A% RS AR T Sl pvgoen.ano

after treéﬁag? ud@er rRatdedy %Pé’ss% ré b h DY t9AB0TRfR 188 AbOrdit was treated by a
stitring at 7/0C for 30 mnutes. This slurry was

vacuumsisigriat160r € far thoby aNKIPasentént was 384 in the aipiainiedgolids
10 to 16 pm To the obtained white cake, deionized
substang@t er 900g was added and stirred at 70C for 30 25

Tyl prb SRR, Bt H Ao S Bl b g o
Slurry ((zﬁﬁ\é%s%?&edq%& 2 §h9rr9Wa@ MaBelRRIa1PBf BitrRReatSt T 88 30 minutes.
This slurry was suction filtered by a glass filter of its opening was 10 to 16 ym. To the
obtained white cake, deionized water 900g was added and stirred at 70°C for 30
minutes to obtain a slurry again, and after it was suction filtered in the same way, 7
vacuum dried at 70°C for 5 hours to obtain a polyphenylene sulfide oligomer.
49 was separated from the obtained polyphenylene sulfide oligomer and was
extracted with chloroform 120g for 3 hours by a soxlet. To a solid obtained by
distilling out the chloroform from the obtained extract, chloroform 20g was added

again and it was dissolved at room temperature to obtain a mixed liquid in a slurry
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49 was separated fromthe obtai ned pol yphenyl ene
sul fide oligonmer and was extracted with chloroform
120g for 3 hours by a soxlet. To a solid obtained by
distilling out the chloroformfromthe obtained
extract, chloroform20g was added 30 again and it was
di ssol ved at roomtenperature to obtain a m xed
state. | THigigl sloﬂvlyﬁdﬁipﬁidcbf into3mhetiaic ZSUblvﬁ'nIeSstﬁ’hng\A predipiipteedias
into methanol 250g while stirring, precipitate was
suctiorsfiltared vyfa glaes ittebgf whighaapening wes 1@rt pm. epaihg gbtained

white GRKG AR YAGUL BrIed G 704 Tar ROGHE B WS Ronter

p@z%@ﬁt ﬁé@%bﬁ@lcon?@k S?Ehé(m ‘ﬁ% Mdé?f ef%?@%"}@é kBntent

was 4 pﬁﬁmcﬁfbtnn\é%n?erﬂ WhS anghtoslderd élkﬂﬁh@tal%th@rf thahaNa Blad halogen
hal ogen other than chlorine were detectable

other thbm nfhtorme weresdetettabkesiirhio on degshatlt wae faurnd ﬂﬂapthﬂjwhlte powder

was pol yphenyl ene sulfide from an abs? tlé)cp ectrum
was polyphemyieng sifide &om a8 @gspitioanesiiuen gf Inffar tlgoscopic

I N P E A T
charactég(jsfr%fcﬁ ;o? ik Hhil @Wdéf%f@élﬁb i @kefental $68/ing Eafoﬁh@té@

ound t'hat 't shows a broad absorption

(heatingafat@ﬂoucﬂnmolt was f36AC thatdt $hevp adiroae mpsoqtioneat\easund 200
approxi mately 215C. Furthernore, froma mass spectrum
to 260°Gaantl ke pesk t@np@redwieewawpam'@ﬁ&ly@y &£ hi gh speed

LR A
high sp%é}?@ifqt&@ ﬁg}?@ﬁg{og W?ﬁd 'f|§r’( gr%cﬂﬁﬂ,ﬂéﬁvb@%t ﬁfformatlon by

ene s ch nunber of

MALDI-TEPEAS, fdvalfdund that ﬂrﬂs Whﬁelpdvﬁ:ﬁar |$)a|m}xtwe)doee|stlng of cyclic
sul fides of which nunber of repeati n%unl ts to 11,

polypheayiene snifidgistofrvehich nuotbartod rep@ﬂiﬁlrtg iy pﬁﬁéﬁ;ﬂf@ri@ear
o SR & A SR DseAh! eont aio

of the cggckl) F%o@@quleﬁ% AgnEehn %eﬁ ?ﬁ% 8h§§l‘j})olﬁ%ﬁ%rﬁﬁer@ L¥RasWesene

approxi ma near

approximatehp beﬂyl @,ﬂfhls"er ﬁlﬁbffd)@#ﬁ:l hatane obiingd ahite P¥derrdntdined
was a pol yphenyl ene sul fide prepol ymer which can be

cyclic pqdyntﬁemd@ey sulsﬁldd ycappoosiduatielygR@ Rl meaﬂp@')m*@@&!lﬁne
tion. as.a result C urema
sulfide hmmexwiew %ﬁeagﬁﬁtf%%am%w%m‘g & gl %Hﬁﬁpé’éié”ﬂ?rwh":h
-¢ch t e
can be I A08 tthoeer PRAUEIERE PASTG08MeseuMErEh,  Whore. s a
result ofZbPEomeBEGRA& fe éol%h@t‘i’&l'léﬁé“ a0kidensepolyried evdtycompletely
convent 1 onal technol ogy>
soluble in 1-chloronaphthalene and its weight average molecular weight was 900.
[Reference example 2]
<Preparation 1 of polyphenylene sulfide by conventional technology>
To the raw PPS resin 100g obtained in Reference example 1, NMP
approximately 0.25 liter was added and washed at 85°C for 30 minutes, and filtered by
a sieve (80 mesh, opening 0.175 mm). An operation in which the obtained solid

substance was diluted with 0.5 liter deionized water, and after stirring at 70°C for 30

minutes, filtered by 80 mesh sieve to collect the solid substance was repeated 5 times

34



10

15

20

25

30

To the raw PPS resin 100g obtained in Reference
exanple 1, NMP approximately 0.25 liter was added
and washed at 85C for 30 minutes, and filtered by a
sieve (80 nesh, opening 0.175 mm). An operation in
whi ch the obtained solid substance was diluted with
0.5 liter deionized water, and after stirring at 70C

in total. T ThudGbt8nel Ruli@ Subbiante e hut-APdied At $86\Gtd obtain a dried
collect the solid substance was repeated 5 tines 34

po!ymen n Absbgitionpestin by irfiared|specobeeria aealwa§ ofdhe gbtained

ried at. 130C to obtaip a dri 0 sorption
po!ymersqﬂ-ar@ﬂd Withoiheatrsoap i ehibe Mé@t%])@e%%g‘ﬁf}@? BrefolyHgr obtained
obt ai n | ymer agreed with the absorption of the
n ReferSBF?lsﬁgﬁwéaie sul fide prepolynmer obtained in

[Refere,ﬁggg,@ﬂ R @xample 1. 5 [Reference exanple 3]
<Pr epar atl on 2 of pol yphenyl ene sul fide by

<Preparation @ndfi puigphergtdneoswifige by @onkentiaval BRSnodedyr 100g

obt ai ned i n Ref erence exanple_ 1 [
@0 2 raw EPSursin 90 C&ﬁ@ﬂﬁﬂ% B@f%rteneg@qagw %émw d

aporo a7 M85y ] B R R v oy

a sieve (’%rﬁé@?%ﬁ%ﬁﬁﬁ‘@s’l 7% edAW' dd?srgtlén il WhRIchdRk ObtAREd solid

er stlr Ing at 70C for 30 m nutes,

substanté Mgy @ity Wit Oreditersdeusizéd wetél, ot dftee simlngcbt 70 C for 30
substance was repeated 3 tines in total.
minutesofitereddyy 8bmeshssiere tnedlloghthesolid subsiange wag r¢netaé?-d 3 times

in total. o Mg e onkingn selid supsepse vl ied wifhl 5 1 deioREtd water
to makequ sﬁ}rhf L84 #%tl%%gé Bl24 g%gz} HQH§§ ta8tetd td hake ‘i'hé’!élu‘?r@ acidic

eve. obtar ne subst ance was

and st.rr@ulaﬂﬁﬁc&@aw mintfesOarkd filtdred e mestcsives.er Thewbitained solid
after stirring at 70C for 30 m nutes, washed,

substanté Wasrdilitén) againnwitin 05 lgeedeiphizedonater,med aftsiristiring at 70°C for
‘ substance was hot-air dried at 30C
30 minuggs, avpsgeRy Hbsred RGP a me LSRN T Bus PbLamab Tl shstance was
I Qur e> 20 To a 5 liter
hot-air ai%po%oc %&gé O%ESIQ?M"%%E %ﬁ rrer, sodiumsulfide
[Refere,%@ggérﬁb QOg (0.25 nol ), 96% sodi um hydr oxi de 0.52g

125 nol’), NWP 2.56 kg (25.9 nol) and

<Prepar|attdn@thfqrdmmesgulﬁge(rmmé>nol) were fed and the
reaction container was sealed  under nitr Wi | e
Beian? literiautegiaye egqupregiitha sfrer.sagiun ultidlecd- -fiydrede 609

0.25 m81 B6% 56 lm hydroxide 0.52g (0.0125 mol), NMP 2.56 kg (25.9 mol) and
p-dichlorobenzene 37.7g (0.255 mol) were fed and the reaction container was sealed
under nitrogen. |

' While being stirred at 240 rpm, after it was heated up to 200°C in an
approximately 2 hours, heated up to 220°C at a rate of 1.0 *C/min, and maintained at
this temperature for 10 hours. After that, it was cooled to around room temperature,
and obtained Slurry (D). - This Slurry (D) 1 kg was diluted with 4 kg deionized water,
and after stirred at 70°C for 30 minutes, it was filtered by a glass filter of which
average pore size was 10to 16 ym. The obtained solid component was dispersed in

deionized water 1 kg and after stirring at 70°C for 30 minutes, filtered in the same way.
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25 approximately 2 hours, heated up to 220C at a rate

of 1.0 Cmn, and maintained at- this tenperature for

10 hours. After that, it was cooled to around room

tenperature, and obtained Slurry (D). This Slurry

(D) 1 kg was diluted with 4 kg deioni zed water, and

after stirred at 70C for 30 mnutes, it was filtered
Subseqbynily, Heasaslid cdrhponeiit was dmpem&i Iag)a5?ioaqu®mmm9 apid

to 16 pm The obtained solid conponent was di spersed
solutioni kg end eiftenpiiead WéF@rC iOfk?go aufwta$,t fitered in merf@ra% wayc The

S

obtaineds UL ERIBRPNGA: WAS 2081 GoRSEUNG AE S HelSs, S afer
stirred aQ TE% ?@*@?H%%ggt fn@%&hﬁmé@éﬁ%bl@ 17 éﬁtﬁlr%fdt er

rrre mnutes, filtered in the sane
water-cdbﬂmmrﬂaﬂ@ak@hbaldm@ I80h ivecaammiyize fior avaighagdi70°C to thereby

di spersed in deionized water 1 kg and after stirred:

obtain daed @& f/04g.30 i nut es, f| I tered in the sane way. The

B iR RaTRIed AT GRiAGe d06d CHRE AE e SYifkie with
tetrahydg{)i’ug%] ié@gf i - Aourdh sso§%23“\?\ﬂﬁ? ?et?él@f@r&ﬂ s&iidtfied out

nd was rac trahydr of uran
from theléiggiﬁegre)@ra‘&@l”% musoarietsolidhacdtens alspg vdsiaddedasd after
distilled out fromthe obtained extract. To thus
stirred, ibtasisuetios diltecsd by etglass ﬁlw@fmmonemngnma%\wé@ 16qm to

therebymiéaeagﬁ@ié e aiac s a5 YaF EBed kg é? cA0gHis o Shein a

wite s, ERSR B R 0 Pl oo o

RISk f WRIRS maspwa@ p@wmea renefsulfide.
this whi I'S d tg)ép%@’“he th?{ﬁ]\%as fand that the whi ?e powder

Fesmpolespheny ldgh spektlilideid Enomaiogrepblytanalysis of ﬂgﬁ obtained
speed liquid chromat ography anal ysis of the obtain .
white povBlatnit wasgouad thaf thispbite @ewdef WA 3 MU FRASISGR ovclic

* owenefierB Ailhfa FOLS Syl LG, BRAUTASEHE 588 or e

poiypheﬁ?feﬂgtsdfﬁfé cﬂ’fm?é{eﬁﬂéélgﬁhe?ﬂgé!rﬁ’@§GVH§%SS&B;§r'0Qﬁnﬁ%F}1. 1.5

near pol ypheny e was approxi mately

(cyclic F(FES( Well%tﬁiﬁéav\@l@%igme@m B6PRS Awd fom thelresidlt of fesse analyses,
fromthe result of these analyses, it was found. that

it was faunel thit tienzhtainsict whitp pawder i a pebphpRKepeawida mptie
contany 52k SRR, RPN ARRDIA 515 B4 st o
e i PBEPRRGRYEPOE, Whers aps epaeand ot
measur&hehi & Reighi hesignmotadiiardeeight st thieqolpshetyldhe sulfide
mixture was 1500.

[Example 1]

The polyarylene sulfide prepolymer obtained in Reference example 1, 100
mg was put into a glass ampoule, inside of the ampoule was replaced with nitrogen.
The ampoule was placed in an electric furnace of which temperature was adjusted to
300°C, and after heated for 60 minutes, the ampoule was taken out and cooled fo

room temperature. Infrared spectrum of the obtained slightly brackish prodqct

agreed with Reference example 2, and it was found that the product was PPS.
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[ Exanpl e 1] 25 The pol yaryl ene sul fide prepol yner
obtained in Reference exanple 1, 100 ng was put into
a gl ass anpoul e, inside of the anpoul e was repl aced
with nitrogen. The anpoule was placed in an electric
furnace of which tenperature was adjusted to 300C
and after heated for 60 m nutes, the anpoul e was

Where, Hakgiodeidt was ¢oagsierdy solubledinn-tidomavaphtitadend af 240€ As a
spectrum of the obtained slightly bracki sh product. 30

result olxgPEattenstiienRyite a meek hosednePAS paRelymaRaadrapaak based on
hat th t PPS. . 36 \Wer. d

the prodysg mulzn@rr B e pecintiapg gt b dnuPa el RedliRg of

conversfn SRl 67 JEASS LT, ReRRE DR AR iDuciont o

produced pol ymer

the obtdiRBPPSOWLES 607 0akhd tHEdegied dftdismrasibaurss 1194 @And, as a
degree of conversion of the prepolyner to PPS was

result offdVelemesrgaty anadysigef te ebiaired prodybt, Ng conteptwas 4 ppm and
obt ai ned PPS was 61, 700 and the ree of .dispersion .
other aligglynet shanihal was not delegiFs. of AHE aenerdi 55 A Ghlorine

of .t he obfain r c ;
was ot 28 RSB e FORE R e otaneo
productgﬂf@ﬁ h&4ted OLRN, BakeueTs%ham abdibh NeNVIBEO(e) = 0.043, A

etected. As a result of neasurenent of the weight

Wr320(%05s0.081 iando ™\ W4 @56 e BeP2. pr oduct when heated, OW,
was 0.075% In addition, AW 300(

Wresolt of measupmmenhat mewdﬁwelg%fc:ibgﬁpo'%é %@Qﬁ%%?e%ffom the
_of, mol.ecul i f .
s BB TR 30 b, BB ARS8 o o
T | | - '
s B P BRRLOSTAE Ll RIARE 0 4011 SHONAoFRO S

added, dnd biter stirfahat b 6/0:fora® mimides] coaled tafrbem tmperaturato obtain
250C for 10 m nutes, cooled to roomtenperature to

a sturry.obT hisslurey was (fillergd bymisingsa filterpapgs (PL) obauerage apgning 1 um

ans o LR O e AR e g o

- addi .0f fo ' i y
coprox U305 DL SKE FRBEPITBE ALY ok sk

cleanerC! PRI disberdibnigfiiregerssdantribedfprétiensld taproduce cake
descri bed previously to produce cake containin

containioplobiwbtmrm.  To this cakealater afatkanchef RRAKIXIMHAtElY 289 was added,

ot e s St T SanP 2R, v Al e

f.or d [ . '
as doscl R BFAUBT e A WPEcRes ¥ olitnor oty kel 200
Thus obtih8l tafle Rk aiSIPRLAER M| WREhARALM\GSed BEPOND fbrixtbws. As
70C for 3 hours. "As

a result of a GPC measurement of the obtained white solid, the peak based on PAS
prepolymer confirmed in GPC measurement of the above-mentioned product was
disappeared, and only the peak of polymer appeared.
[Example 2]

PAS was synthesized in the same way as Example 1 except changing the
heating temperature in the electric furnace to 340°C. The obtained pi‘oduct was

slightly brackish one. lts infrared spectrum agreed with Reference example 2, and in

was found that the product was PPS. When this product was dissolved in
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a result of a GPC neasurenent of the obtained white
solid, the peak based on PAS prepolyner confirnmed in
GPC neasur enent of the above-nentioned product was 25
di sappeared, and only the peak of pol ynmer appear ed.

[ Exanpl e 2] PAS was synthesized in the sane way as
Exanpl e 1 except changing the heating tenperature in

1-chlorona@htHaderie a2 fAI0) acemalb aft@t o msobibiacomgopentivas found.

was slightly brackish one. Its infrared spectrum

As a respifraf éaP GineaReeBesh obselkhlfpremponaifda dedmsy AheonvsiFian of the

e 3Bl PRS0, 58Ty B RS 8 gt e
was 67,§5@|allntdaég$é‘g§$ Qs di%?é?lswﬁ' \ﬁa§?m@?nﬁﬁd,‘é§5a Feuihf-efSmentary

resu nmeasur enent of sol ubl e conponent, a

analysisdsfthe ®bedine® prediiit ONa @ontdret way 8pphyard otrerR&Glivastal than
99% a wei ght average nol ecul ar wei ght of the

that washotdetedtelPS Angagther habgearttian chiggineevast nefi defeeieidon As a

it el i ot RIS g ThE TR o AT kR heatea.
kalj Al thap - &

AW, wg% %‘?(57@% ald a&ﬁ{aﬁ, mmb@‘%\fé%d‘w o%é’?@%?ﬁg‘s + A%.ﬁg@ and A

hér hal ogen an rrn S not

'Wr340(%Z&U(b.t)8@.f measur enent of the weight [oss ratio of the
o

tai ned product when heated, AW, was 0.071 % In
Eddheimare, B¥3REUof cabrytupoutlan 3ndysiy of genested gaso
W340(% = 0.084. 10 Furthernore, as. a result of
compongal PLIP RS OLiNGR Heys it s & O B DS s and an
. .0f the PPS,obt ai e ated, a l|lactone type
aniine t§s LOGRRURIaR Sl ABleE B 8 Clna wer <
[Exampl‘ée‘?}e_‘” able limt or less. [Exanple 3] The polyarylene
sul'fide prepolyner obtained in Reference exanple 1,
10Re pblyargenasuffide prepalyphersebtaimpduh Kaderdnaeétecamipie 1, 100
i nside was replaced with nitrogen, reduced to

mg was b i igegseaypoule arhalier s insidewas eriaced wih nfiegen,

oo PGB 257 o gL s
placed tﬁ’@?l (ﬁggﬁih?gma%%jl{ﬁé& 48 30h ¢ N REREU a8 Miatxd BHEY Minutes

e anpoul e was taken out and cooled to
while maipehihgpsidetofitite aMipaite appoxirhbtednd@riPafthdianipmile was

20 conponent was found during the heating. The . .
taken owtmng eeale to tham torpesatyre.ghtihgreasmal RMmaeyt ef diffysion

infrared s&)gct_r ur?] oL .
component was found during the heating.

The obtained product was a slightly brownish resin. An infrared spectrum of
this product agréed with Reference example 2, and it was found that the product was
PPS. Where, the product was completely soluble in 1-chloronaphthalene at 210°C.
As a result of GPC measurement, it was found that a degree of conversion of the
prepolymer to PPS was 20%, a weight average molecular weight of the obtained PPS
was 38,300 and a degree of dispersion was 1.47. And, as a result of elementary
analysis of the obtained product, Na content was 4 ppm and other alkali metal than
that was not detected. And other halogen than chlorine was not detected. As a

result of measurement of the weight loss ratio of the obtained product when heated,

AWT, was 0.106%. In addition, AWr300(%) = 0.082, AWr320(%) = 0.096 and A -
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this product agreed with Reference exanple 2, and it

was found that the product was PPS. Were, the

product was conpl etely soluble in 1-chl oronapht hal ene

at 210C. A  As a result of GPC neasurenent, it was

found that a degree of conversion of the 25

prepol yner to PPS was 20% a wei ght average nol ecul ar
Wr340(%eEght1®f the obtai ned PPS was 38,300 and a degree

~of dispersion was 1.47. And, as a result of ) .
Alssparation,of RIRAIfiam dhe pbeyve-maitiangd Prefuefras caggied outin the

same (U Bl d, BT S0l B P Bpen o

detected. As a result of neasurenent of the
Examp&%ﬁ.ght 1 oss ratio of the obtained product when
[Examplb&gt ed, 30 LW, was 0.106% In addition, LW300(% =
0.082, LW320(% = 0.096 and O 38 W340(% = 0.118.
ATbe pams dperabionPrs Bxepmple fewaroairisd mut xeeptihanging the

neting J5 35 bl 123 B AR b

. 1. E . i
esinou RS o e P I8 AR Sg AL, Rbrerence
exampld12234nd'§ ds®uht thBethel etintowhs PRS: e \Maels Ghaiprodies was

and obtained a slightly browni sh resinous product.

completaly salfiblarired-apecnaphtheiendab2 po buchs agesdtiofsPe
Ref erence _exanmple 2 andﬁ'tt was fou t hat

h
measurgReBlidwanBUPHdNaUASies ot ALCRTRIREN dee PFRAMPLIR TS was

soluble in _1-chl t
56%. weightBisia i plygh e {0E BB T RES S 3,487 gt degree
of dispeFIEY V=gl P70 Oof AhBCa®LaRSlIY BREIdeMBY d@aysis GTthe\ebiiried

aver age nol ecul ar wei ght of the obtained PPS was
product,88a 80Aferd nhste gpeeand bitdirsilealsimetal Waan that GvasAmet, defsctad.  In

result of elenmentary analysis of the obtaine

d

additionpethenbrlogen tbantdinringwas nebALIaHeGt HA$ adPRY P mepgprement
han that . d it .

o tho bR AR SR o o FTLRE st bR REEAA Sl g 1

'additionofﬁmﬁg(‘%ﬁ%g g@,&é\ﬁﬁﬁﬂ@@gﬂ o'.@ﬁaﬁ@tzﬁw:@&otfg%enlohoza.o.

obt al ne eated, LW, was 0.031
[Exampledsii ti on, LW300(% = 0.014, LW320(% = 0.025 and

AW 340(% = 0.040. [Exanple 5] The sanme operations

wEhe seEne pperations merecamgdost ax Expipiaa¥capt ehangingthe

heating ?pﬁ%é%%ﬂ#eﬁﬂ%%@hg ﬁ@rniﬁlgg%l% I%g-hr’éc arfuélJ oB a(lzr?ec} ] sﬁéﬁtﬁ/ br%%ish
resinous product. An infrared spectrum of this product agrees with Reference
example 2, and it was found that the product was PPS. Where, the product was
completely soluble in 1-chloronaphthalene at 210°C.  As a result of GPC
measurement, it was found that a degree of conversion of the prepolymer to PPS was
86%, a weight average molecular weight of the obtained PPS was 72,800 and a
degree of dispersion was 1.88. ‘And, as a result of elementary analysis of the
obtained product, Na content was 3 ppm and other alkali metal than that was not
detected. In addition, other halogen than chlorine was not detected. As a result of
measurement of the weight loss ratio of the obtained product when heated, AW,

was 0.042%. In addition, AWr300(%) = 0.025, AWr320(%) = 0.034 and A
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resi nous product. An infrared spectrumof this
product agrees with Reference exanple 2, and it was
found that the product was PPS. Were, the product
was conpletely soluble in 1-chloronaphthal ene at
210C. As a result of GPC neasurenent, it was found
that a degree of . conversion of the prepolyner to PPS
Wr340(%4as 2B486% a wei ght average nol ecul ar wei ght of the
obt ai ned PPS was 72,800 and a degree of dispersion
[Examplg 1.88. And, as a result of elenentary analysis of

o ResAMEPBF AR S Exarible SPTe G0 ERERAY Ehalgi the
heating 35}{%@{’{@% ’el%stﬁg 'furﬂ@h?%‘g?b haRutdd, ahbHbidRad Blightly I?rownish '

_ result nmeasur enent of the weight
resinous prstucht | An aifrdred spethunedf thisosvedl chhigreeb evitleRliefofdce
30 was 0.042% In addition, AW300(% = 0.025, :
exampleAy 329 {toagas-fouind3hatihe wodsot wesPRSy Where4be product was

comett TR 51D ERBNREH Sl 2R BB L v
s B Gt FRER B HRERT LR G W Brdyer PP vos

93%, a WBRMHL Ihvaiag’e maieﬁ:umw$ht gfaheasbtainell FRS aaent3®,300 and

exanple 2, and it was found that the product was PPS.

degree dhdispersidrewps @0t Aad, acampswt ef slegsintdryanalysis of the
. 1-ch] oronapht hal ene at 210C. As a resul f C
obtainegrpeaduch i contant wes 3 paryaR® qthes 'r'@@%aéfh%g&\%wsmt

ettt F SR SHATHb et BB oA R0 o

measurdifeAESf B8 \ﬁéichgﬁf RREr&ii®Bf WrSolftathed praducBwhén héﬁffd’ AR,

el enentary ahalysis of the obtained product,

was 0.08D% enh adaitiod, ppNBO0 (%) Fe®.0aRk ah WrBR0@h) £ 1008t diad A
was nhot detected. In addition, other hal ogen than
Wr340(%6hFdr-P48 was not detected. As a result of

DFAR O an ey o5'S RilPned i, B tut ot Saf bl an
analysis g b oo SenelHR S Lo ae fon R SRS SRTRr i
an ahiliri@llyﬁe denpourebwete oétectably limit aruessin  anal ysi s of gas

conponent's generated when heated, a |actone type
[Compamdivesxampiad] an aniline type conpound were

%taergets%*ﬁtlo? CJ#’&] r%egsrurle%sesﬁt oL‘ %ent,rSa ct)lint\é%e%xlﬁrﬁ)elfgrelr]ce example

2, it was found that a weight average molecular weight of the obtained PPS was
59,600 and degree of dispersibn was 3.78. And as a result of elementary analysis,
Na content was 1,040 ppm and other alkali metal than that was not detected. In
addition, other halogen than chlorine was not detected.  As a result of measurement
of the weight loss ratio of the obtained PPS when heated, AWr, was 0.229%. In
addition, AWr300(%) = 0.179, AWr320(%) = 0.210 and AWr340(%) = 0.244.

Furthermore, as to the PPS obtained in Reference example 2, as a result of
carrying out an analysis of the gas component generated when heated, with respect
to the weight of PPS before heating, y-butyrolactone 618 ppm and 4-chloro-N-methyl

aniline 416 ppm were detected.
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20 As a result of GPC neasurenent of the PPS obtained
in Reference exanple 2, it was found that a weight
aver age nol ecul ar wei ght of the obtai ned PPS was

59, 600 and degree of dispersion was 3.78. And as a
result of elementary analysis, Na content was 1, 040
ppm and ot her alkali netal than that was not

[Compatkivecdenpler2] addi tion, other hal ogen than chlorine:
was not detected. Asa result of _neasurenent quof t he

WAk ghtesuti of GRE mea;awerrﬁ'@nb@i merPels;@b@'mﬁ@w Retgregce example

3, there%%mp%ao & 90/ |ge%1& idl t'gg)(rg ara Oggﬁ'npfe 1Z\Rd as a result
of elem@&é%ﬁﬁﬂg&@ NQ%otnféﬁt% fﬁ) gphﬁ’aﬁ'@ dtHer a'ﬁ@eflﬁhéfz‘ﬂ than that was

aresult o rying out an anal ysis of

not detelch®t. 08 =IefRM) efficrdeiege trhnvdtdoriewte tot detdutad s pket result
to the weight of PPS before heati naﬁF?/Fp butyrol act one

of meas@ignephoiihd waight loss ratimet the|obtaipe whenteaigin AW was

0259% o IepdSigs i1 WhaRUEY - D2 prS WEET G T hekarf, Gibsdocn =

0.270. exanple 3, there was no neaningful difference from
| Conparative exanple 1. And, as a result of

eLARBAhSFY 281818 IFRS DBtawst RRefénendel xarppleal)hsod hesult of
al kal'i netal than that was 5 not detected. In

carrymganidlan amglysis imégaba:loom!mem generdted whentkeaataotwith respect to

d. As t f f th
the weighi et PSS pefobs heRInGo(-RiNENABREE haRO RRHt BHd 4Gt Orbigmethy/
9% dition, AW300(% = 0.223, AW320(% =
aniline %éﬂ%mam%r %ﬁt@(j% 0. 27(()/oFurtherm)re as gc{dthe

PR§ RIS dorfisd RIRNSFh 8 PP bEth, prégest ineshtidn efemplified
10 carrying out an analysis of gas conponent

in Exampéset & écinshtte P&@ pecparedtty thespestn nethadseofledmparative
PPS bef ore heating but yr ol act one 1, 350 anﬁlI
examples tBndiZ itwasstomd thaﬁulm theePABOf therpiasest ireiebiipadhe molecuar

v BREREl BAHE T lpE Seith TH e o»
found tHg:\:t(ﬁHEl‘fn l%S‘/oit {he JrBouR: RGERRSIS 1RE aﬁﬂfﬂ?ﬂ'bﬂdc‘t’&nel%pe compound

It was found that, in the

and/for drhﬁld)ﬂygéeﬁinpdur@gematédﬁwhmlmmchts vampisgtall.
distribution is very narrow, and the al kali netal

[Compawh@eexamlsle\ﬁdry srrall And, it is found that, in the

5oL ek 5Bt BYBAS. S BT BB Ba o1 P
disclose%ﬁrbﬁgﬁ{ l%qexje?‘ncé%y, X.e.S,'EiHethod in which a cyclic arylene sulfide

oligomer is subjected to a heating ring-opening polymerization by an ionic
ring-opening polymerization catalyst, is explained.

The same operations as Example 1 were carried out except putting in a glass
ampoule 100 mg of a powder, in which the polyarylene sulfide prepolymer obtained in
Reference example 1 and sodium salt of thiophenol as an ionic catalyst compound
were mixed in a weight ratio of 1: 0.012. The obtained product was a blackish brittle
block. An infrared spectrum of the product agreed with Reference example 2, and it
was found that the product was PPS. Where, the'product was completely soluble in

1-chloronaphthalene at 210°C.  As a result of GPC measurement, it was found that a
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[ Conparative exanple 3] 20 Here, a result of
synthesis of PAS according to the production nethod
of PAS disclosed in Patent reference 6, i.e., a
method in which a cyclic arylene sulfide oligonmer is
subj ected to a heating ring-opening polynmerization by
an ionic ring-opening polynerization catalyst, is
degree ekqprajensidn of thes pmmiwperriatﬁ’ibﬁwase?@éaam@gm awarage molecular

carried out except putting in a 25 anmpoul e %OO
weight Qfﬁh%pbﬁﬂrp@m&é’ns wih SR hantha qﬁgr%@ﬂﬁe@w agel-74. And,

st ik i s
and oth%ﬁ%?glgﬁfetal‘élﬁéﬁ tAPGSS hot @et\é@ie@iht I 3HdRiod! ofher h%J -than

tan pro uct was a bl ackish brittle

chlorineAtad RbT detedtesipect rum of the product agreed vvlth
Ref erence exanple 2, and it was found that the

ﬂﬂm%lundetbapfbg thmpyn mﬁt:hqﬂ@dﬂ@t:h @ggoelgrﬁgn@gcyryi is used

a5 a ingpbeBes AdiReai SHERAEH FEhETRetad B8 BBy B boic
P.

poyary SR YSIE0R il ot EBE AT e s R Pl Soticalins

[Compaﬁ;@@(a@ﬁ&ea}]degree of dispersion was 1.74. And, as

a result of élementary analysis of the obtained
bleoelua tesultofeyntiesis ohBAS, a3sorgipgnto mﬂjpmdh@tloem@thod of PAS

st Bt T R P B B

aomas 8 ol 0008 g By s ety

- presenc%%fad b’éﬁ}m‘!e‘f‘lzétléh it ABEWhith GEhetaRrIs & stif@radicat i€ ekplained.

pol yarylene sul fide, a nmuch anount of alkali net al s
Thetsaimedpémtiphs asdbample PASre chCadpeutabicept pidingliea glass

4] 10 Here, a result of synthesis of P@S accor di n% tto ,
ampoule g0 pﬁﬁ*@)@ﬁatﬂW%WH%@CBﬁh©RSIYa&('§'&‘P gylige;nrepalygiqr obtained in

Reteen RPN il 2% g B BB e St compoune

were mlﬁé'@hr?ﬁt\ﬁéi toraﬁo c?fnlgﬁ oBgn ﬂ'ﬁeﬁiﬂt&(lﬁﬁﬂ'ﬁéﬁuﬁmwgﬁacklsh brittle
presence a polymerization initiator which

block. %ﬂiﬂfrat@:sspeawmwfthi@drarwci ageeekplthiReferenthesmpde 2, and it .
operations as ExaanI e 1 were carried out except

was foundttfnatrtbeunﬁo@u@wae% PS dpaneelli oomegserenenionwgiant lgss ratio

o the ol LB BBk B M S WL B0 M Bl AP -
o204, EEHOMES PGy shupempipd g pse el n

Endsk fgimalahit, thyethe known method in which a radical catalyst compound
is used as ring-opening polymerization catalyst at ring-opening polymerization of a
cyclic polyarylene sulfide, a weight loss ratio of the obtained PAS when heated
increases.
[Comparative example 5]

Here, a result of producing PAS according to the conventionally employed
reducing method of weight loss ratio of PAS when heated, is explained. A PAS was
produced, according to the method of Patent reference 11, in the foliowing way.

Slurry (B) obtained in Reference example 1, 41 kg was filtered by a sieve
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bl ock. An infrared spectrum of the product agreed

with Reference exanple 2, and it was found that the

product was PPS. As a result of measurenent, weight

|l oss ratio 20 of the obtained PPS when heated, AW,

was 0.282% In addition, AW300(% _ 0.204,

LW320(% = 0.252 and LW340(% = 0.313. It was found
(80meslt,hapgenity 01176 rhmowNMR 1 Balkg wastaddeddortheiobidineésalid st

compound is used as_ring-openin ol ymeri zati on,
componght ang stiregl at BRJC & AUNYEEy ARG fludrerchy tbe spme pieve@s the

| | | fi.d [ [ .
sove LT BRSO oL ShRERUEE8H Bl e g
solid suiﬁé;tégﬂ'ﬁée @vaé]dilﬂfécfwitﬁlqzsﬁhéioﬁfze@r\ﬁéﬁﬁieﬂﬁi ey s%ﬁﬁr? gl’g P@°C for

conventi ona enpl oyed reduci ng net ho
30 minute, Glterddassthicadarne levieAss ihlreabdveamedtionsd exad speated A times
PAS was produced, according to the nmethod of Patent

in total. r &J@_ﬁ@g@@jtmgeiqmizqq:bwatﬁr|4&,\kgqgnq\,§9l_citgo agptﬁie.inOgByere added
o the off el SAS S S 0, ooy Myl Kphg36fiance

_ . . - " and .

was col 5 AP SR IS 00 b BANBARY o1 opertr

for colieéﬁ'ﬂq?a&‘soﬁa Qubstaniae in avtethEestithimeedsolidrsubstaraiel was Hituted with
collecting solid substance in which the obtained

40 kg dejohizeld sester amt aftenstininguatdd® Gifon3@ mirgtegefidereddy the same

siove o Pleatoua oy e S a2 s Brist DT BhEineo soic
ed. i o | | :

substantESbRI%CHlich 5 350 Wobelian oHHRAEMED g ofprsin-

particle 8@@e¢d to the obtained solid and after stirring at
70C for 30 mnutes, and a solid substance was .
Thelobtairdd BAPS il particlegsthie whe nselten andnixedby H&EX30 model
above-nmentioned. An_operatign for col]ect.i n%@a solid

twin screwieadradeepradugrddly Thie JapanSirel WerksqL g ndindgss

QRS e R R e ———

portion ﬁfgﬁeﬁﬁiﬁé’fﬁp&@%}ﬁ%@@géa@é@With%ﬁo@&i’ﬁﬁb%ﬂ/e%t AhERs in

Thus obtai ned solid substance was hot-air
entrainnténted And, 43616y thee aislingaad napipgotheneardiporidok wasfre@iReed to a
in a particle state. The obtained PPS in particle
pressure phappieximatsi €@ kRadorfemayepiplatisompsments. 1 53 sifppd extruded

rom a S5 E5 SR PRI 8 05 0PRSS g o
using a 50444 LORS:. Ofrre08btaliBd IRt Sras @RRPfor BAHIGhOA: 13(P 0L
As a result of carrying out a measurement of:weight loss ratio when heated of
thus obtained PPS pellet, AWr, was 0.187%. And, AWr300(%) = 0.139, A
Wr320(%) = 0.173 and AWTr340(%) = 0.199. As a result of elementary analysis of
the obtained product, Na conient was 120 ppm, Ca content was 550 ppm, and other
alkali metal than sodium was not detected. In addition, other halogen than chlorine
was not detected.
It was found that, in the PAS obtained by the conventionally employed method
of reducing weight loss ratio of PAS when heated, compared to the PAS of the present

invention, AWTris large.
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portion and screw shaft portion were sealed with
nitrogen to prevent an air entrainnment. And, during
the nelting and m xing, the vent portion was reduced
to a pressure of approximately 10 kPa to renove

vol ati |l e conponents. A strand extruded 20 from a
nozzl e was cooled by water and cut into a gut state

[Compasativetdrampeld] et i zed by using a strand cutter. The

obtai ned pellet was dried for a night at 130C.

Hesal a resulicefsypthesioat P%Sr@&@m'agrmheow%lpﬁw m%@gd of PAS

disclosq;ﬁg I@orrgg@n? tareedr]_q%; %d@( u)§ me%&igb\g/h%ﬁ%}\g l&fg%en@é’ne sulfide
mixture Q)Pi?a7 r‘?’e@B? R%\fér%ﬁ%()@x 8?[98 19Qas OSed 5 explaingd.

mentary anal ysi s t he obtai ned product, Na

POE was syaihetz8dinthe Cameonbeat BxasnEsd eyuept anihg the white
other alkali netal than sodiumwas not detected. In
powder giithinedin R@iaﬁmcmaxwele 41igh, e mvrmen%@ sidffide mixture

containipg @PRITRFBRIATMYE ShEY e v TarEne @bﬁ%%%dby |
&ﬂg%ﬁalbgaﬁrédﬂ&%é& %WR@?BHHE%S& %Vﬁﬁfa‘? %Beéthﬁn of

resen vention, LW is large.

the procﬂ@@ﬁﬁ&téhhé{i@ RirasuhvatbRefeeace axaepld 2, aid ﬁw‘ash’esnd that the
of PAS according to the production net hod of PAS

product dvascH’BgedenerNotI‘rq)amiuct was @osijetely, selukle ina et hod

in which the pg ene sul fide ture ohtai ned
1-chioroppehiaisneac2 B St e SRR ues q%orsﬁéqrawned SR oyt of

e iRy BT L e EP e FaPIEEI R el ves

83%, thé wdigtft-avetdlfe ﬁ@ldmé@ﬁﬁoﬁﬂhbfdbi@m@tiﬁﬂs @as 3,200, the degree
cont’ai ni ng approxi mately 40 w % of cyclic

of dispepidry plasrill 8nend al RAS bavery aisefficieTitiy hight ok lqrrweighbt could
was a brackish brittle block. An infrared spectrum of
not be Oleﬁé”@(?oduct substantially agreed with Reference
exanpl e d it was found that the 10 product was
[Compaﬁége W@ a,The product was conpletely soluble in

Herd! Ornadt N atRAgs 8t Pﬂ%%comih 5 eheS Blddicadn Westhod of PAS

col oredégt;romm As a result of C neasurenent, the

dlsctos@alw&m phtenib neferericent dfe. | synthesis mAPAS fad)mttbetﬂmdyphenylene
| ymer was 83% the wei ght aver age rml ecul ar vvelg i
ou

sulfide rnpdurneabé@nad ydhereeihed of Referenaeexaepiad. was carrie
excent QR a2t oAl R PR b By . s
explained. '

PAS was synthesized in the same way as Example 2 except using the white
powder obtained in Reference example 4, i.e., a PPS mixture containing
approximately 40 wt% of cyclic PPS and approximately 60% of linear PPS.

The obtained product was a brackish brittle block, and partially foamed. An
infrared spectrum of the product substantially agreed with Reference example 2, and
it was found that the product was PPS. Where, the product was partially insoluble in
1-chloronaphthalene at 210°C, and the solution was colored brown. As a result of
GPC measurement, the degree of conversion of the raw material to the polymer was

97%, the weight average molecular weight of the obtained PPS was 4,500, degree of
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[ Conparative exanple 7] Here, a result of synthesis
of PAS according to the production nethod of PAS
di scl osed in Non-patent reference 1, i.e., synthesis
of PAS fromthe pol yphenyl ene sulfide mxture
obt ai ned by the nethod of Reference exanple 4, was
carried out 20 except changing the terrperature
dispersionmeist 2.86, &nd m RAR havingGe spicently highkenelsasla, weight could not
expl ai ned. PAS was synthesized in the sane way as
be Obta'ES?ﬁn'pl e 2 except using the white powder obtained in
erence exanple 4, i.e., a PPS m xture contai ni ng
[Examlee{Hr oximately 40 wt % of cyclic PPS and approxi mately

6Q%OTan bxaaplePRSwhizh 4 PASRASbReSLIRHGEIA mag-a@lene sulfide
bracKish brittle block, and partl ally foanmed. An

prepolymef uadedpresents oﬁ’acﬁllbrmlllsarrmtemjpls explesineht i al I y agreed
with Reference exanpl e was foEnd t hat t{{g

ﬁqt egoler p@a@m@‘sa Qmér@tht(wtbmﬁ *\|gRIth APprmately 70 mm

= thickngts i B yaSonLAGR S BrG Ot T Beaye). app ABpaR 0.5 of
s RS 0 s R0 o s

circular 8iets af 8 diarhetaticliapproXiiniately 2tdre. obhisiis edndRiBhedavith
4,500, degree of 44 dispersion was 2.25, and a PAS
aluminutafgile ging f’rﬁﬂ’cmr%s;mlq;edwbg KSHAS! %@@S&rmﬁléﬂf@ﬂ]maébme@tr?&ﬂ C for

30 minubesATRat B AGERRER oF PO oA FapRen oGRS acothd R ©

ol ymer under presence of a fibrous material, is
tempera?u%oal ned. At center portion of a glass cloth (w dth

SWHaﬁ thel SO@iHUA Bgiflsowericthyved) itwas foundi tokecins State that the
mm wei ght approximately 1.0 ]g tw |l weave),
resin imapqgnatdadlm all pver. theg glass cloth.pol harstivmwasdaken get from the

bt d R f d
obtaine OMPPFGG PEMese 388 cisth 21 Brapah ohd SppRERR AT G
f
measurfibol i S TGN R ne LD oPLALEID Pl ppdine
suifide ﬁéﬁ tyfr%rr to % PO w93 %, tiie ReRfHS uieragk rhbldeglakavdight was
hen cooledto around room tenperature. \Wen the

63,100 ammthmdegrbel dfslispmreionemay R7.i tAcasdingdnthe pre@@nt mvgntion, it
state that the resin inpregnated to

was fougd dkal RASCAN benrodgsed Upser BANBREHR Offnlﬂlmﬂl% H@te”a' and a

uniform composite material can be easily obtained.
[Comparative example 8]

At center portion of a glass cloth (width 50 mm x length approximately 70 mm
x thickness 0.2 mm, weight approximately 1.0g, twill weave), approximately 0.5g PPS
obtained in Reference example 2 was placed in circular state of a diameter of
approximately 2 cm. This was sandwiched with aluminum foils and heat press
molded in the same way as Example 7, and then cooled to around room temperature.

When the aluminum foils were removed, the resin was present only around

the center portion, and had not impregnated to edge portions. It was found that, in
case where PPS was used, a uniform composite with a fibrous material could not be

obtained.
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15 obt ai ned conposite of the glass cloth and the

resin, and subjected to a GPC neasurenent, and it

was found that the degree of conversion of the

pol yaryl ene sulfide prepolynmer to the polynmer was

93% the weight average nol ecul ar wei ght was 63,100

and the degree of dispersion was 2.27. According to

t he present invention, it was found that PAS can be
CLAIMSY oduced under a presence of fibrous material and a

20 uni form conposite material can be easily obtained.

‘[ Conpar ative exanple 8] At .center partion af a glass
cllot h A BPI¥ArKEBD s hURGERFRp A T aighErage
molecll& w&gRsSS 16 080 BRoNE iaitigregTdpersdredxprdssed by indidht average

, weave), approxi mately O. 59 PP}S1 ) ob% ai ned |cg Ref er encg

molecularweiohd/mimbes ayprage giolerular welahkis %7 gt lespandwaiog/gsephen

heateddatid tRPRNONINGRIRANo2 ¢m  This was sandwi ched with
alumnum foil s and heattﬁress nol ded in the sane way

ad\ Wzt e W2MIAG 1096P 188 ed to around room
SEAhHrSs a \Aye\nglﬂ 14 ergﬁt% VOE e h! i%‘%l't\{]a“ﬁ_lev‘@étgrn{iﬁé@f\‘&ﬂ a sample

t
the TEésIn was presen y ‘aroun e center portion,
weight]gwt) gmda aAtvel @p BBQY Tk dresped dya spaplei vexright (W) waen arrived at
.~faun at, in ase ere PPS was used uni f or,
100°C o e dgreNmetiy TANTE ardet St b P arepunefmperature
from 5010 @i 330 ofinofd At Mreatihg fatp of 28 G/hemi reun-dxidigng atmosphere
- characterized in that, of which weight average
under RIMAL BS§PU ki ght is 10,000 or nore, a degree of .
dp sperspaiyargsns ealifies abyording ahClamv ¢ chgactenpédinithatran alkali
wei ght / punmber average nol ecul ar weight is 2.5 or |ess
metal %ﬂﬁ‘&eq\;\&i PABES'Sfren heated satisfy the foll owing

eguat i opoly@yiene s(Me acotking\lo anyleH-ofEIAiB( ¥pr Z Vheaeterized in
AY is a weight loss ratio (% and it is a value ‘
that arb%ﬂgaélrrpﬁt%@n*%m '_3%&'1?‘5%@ PRI ght (W) when arrived at
330C i pdiydreiepe slifile aecaa@ng keanyedrghdf Gléis 2vdreédcharacterized in
th ttharfki ved ai\t 006, when a thernogravinetric analysis
at the akal ML AU t 0 a predeterm ned tenperature from
506 t o\ gafhylene BUIfigle atcording &d amgorieadfeClains20to@ ¢hanadterized in
. hon-oxi di,zi ng_at nos |ger der normal pressure). 2 A
that it des Fof Genialh SA9YR B dBRRF I % ot af m 1
char ai pslyargienéd Bulfilabeaundiag kabny ormeadfatlaiosnt rl chasact@ired in
that a Iggtg]ng {yple%%ﬁipound in generated gas component when heated is 500 ppm or less
with respect to the polyarylene sulfide weight. . '
7 A polyarylene sulfide according to any one of Claims 1 to 5 characterized in
that an aniline type compound in generated gas component when heated is 300 ppm or

less with respect to the polyarylene sulfide weight.
8 A polyarylene sulfide according to any one of 1 to 5 characterized in that a

lactone type compound in generated gas component when heated is 500

46



3 A polyarylene sulfide according to any one of Claim
1 or 2 characterized in that an alkali netal content
is less than 50 ppm 4 A polyarylene sulfide
according to any one of Clainms 2 or 3 characterized
in that the alkali netal is sodium 5 A polyaryl ene

ppm oB lés§ WiB réedpe ot tdipﬁgahﬂbr@rmlfmlﬁ@v@@ht@rﬁ BB adilih®@type compound in
[ es naot co

characteri zed hal ogen
genergPRas LapoTent bPemhSaes it s iE B Ertat 4pag 10 e bihryiene
sumdéwmgﬁwing to any one of Clainms 1 to 5 characterized '
act on e conpound.i n gener at ed
 BrponBHoMHER MeGeaER PR Al cademan 1t o
polyaril@ﬁef)ﬁﬂﬁcljd ;erdﬂ@mf@ﬂ\}arb(alﬁ ybmags Siytlicisolyseylghg sulfidefat least 50 wt%
ene sul fide accordi.ng t.o an 0
or mm{go '}!;'P ! ‘t’%‘pz“zaé’&fﬁgﬁ melgcylaweightiis ?éﬁéql {9 Qﬂﬂﬁgéﬁt&d in the .

absent@ofgﬁw@tce@% O freABIROA Righ pohyeter beahicH Wesgrﬂ?aaeraQMecular
h i\a @qjth respect to the poI yaryl ene sul fide wei ght.
weig tSS B8Y 95M0f%ne sul fi de according to any one of 1 to

5 10hamt81ﬁg&idtléﬁﬁldt}ﬁbd ﬁa{oly&rylér&i?&m&l%t décwrehsr%gﬁm% b, ithne
. n al e CcO onen n ea |1 S m or .
obtaindLBgVaERe FORS BT Dgoa S D) PO aveRae MA gl Waigghis
10,0008¢¢ rmsrﬁl & ta@%rteé @eggg&ei@n @ip#e@secgbﬁﬁtéﬁhﬁﬂ/eg@gie molEpgaent
. e eat e | S ] r SS W Ies

weightiper Siecree MalacPERERLT §i7S SR FRba qehgf?smhﬁsgeatﬁd
satrsfldthé/MIM\lrvﬁh@%qagltfcfn de characterized in that a

pw Iene qu| de prepo@yrrer whi ch contains a

‘ﬁfély\é%wéﬁe@m@ﬂé °ht least 50 wt% or nore, .
T SR BV, P B Bl

weight f&V/2§ ahee atrivdd tao320° h‘.l \gi’h r}aeb@ﬂ‘rm a ebmplei \mdflght&V\nghen arrived at
avera
100G B e Do Tee M e A Bh ey s FaTER S Eth B2 He P el e prsrature
from 5CICatbrR39;C bihmoreoditashsatidg paté pa 2§ [ @nen suldni-akdditiag atmosphere
underﬁ ngﬁrtles that a wei ght average nol ecul ar weight is
a degree of dispersion expressed by

wel gha pmmlr;mgernatbi_oel @b balyarylmie ghtfile antrding ve Ciajre 10
cnaracieRd et ok iy it e g s eSO rozrea o
be conyatled to\R) higl prlyi@0 |s=cabr|éc8(>%by((MhEo!Eng ZVbmbentanf atikiali hrtetal in
the reaggt?sﬁsﬁyré?etrﬁ 90 {(ﬁ ppanq (cj)r Iess and a weléhlf of g% I?de';n wntf‘w3 gesfpggtmo zi‘otal sulfur
weight in the reaction system to less than 1 wt%.

12 A production method of polyarylene sulfide according to any one of Claims 9 'to
11 characterized in that the heating is carried out in non-oxidizing atmosphere.

13 A production method of polyarylene sulfide according to any one of Claims 9 to
12 characterized in that the heating is carried out under a reduced pressure condition.

14 A produétion metﬁod of polyarylene sulfide according to any one of Claims 9 to
13 characterized in that the heating is carried out at a temperature at which the polyarylene
sulfide prepolymer melts. ' -

15 A production method of polyarylene sulfide according to any one of Claims 9 to
14 characterized in that the polyarylene sulfide to be obtained is any one of Claims 1 to 8.

16 A production method of polyarylene suifide according to any one of Claims 9 to
15 characterized in that it is carried out under coexistence of a fibrous material.

17 A production method of polyarylene sulfide according to Claim 16

characterized in that the fibrous material is a reinforcing fiber of a long fiber.
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wei ght (W2) when arrived at 330C with respect to a
sanpl e weight (W) when arrived at 100C, when a
thernogravinetric analysis is carried out up to a
predeterm ned tenperature from50C to 330" C or nore
at a heating rate of 20 C/ mn in non-oxidizing
at nosphere under normal pressure). 11 A production
nmet hod of polyarxlene sul fide accordin to Caim1l0
chér o prodiicting metho at palyrsyieeaselfidhacerrdipg ©rpnytege of Claims 9
to 17 oﬂglla\‘:%rrﬁéc? Pﬁhiqhg %ﬁleero%lpeﬁd@F%BehéeMﬁﬂert o Dbe
converted i gh polynmer is carried out by
controlling an anmount of alkali- netal in the
reacti on systemto 100 ppmor |less and a wei ght of
disulfide wwth respect to total sulfur weight in the
reaction systemto less than 1 wt% 12 A production
nmet hod of pol yaryl ene sulfide according to any one of
Clains. 9 to 11 characterized in that the heating is
carried out in non-oxidizing atnosphere. 13 A
production net hod of polyarylene sulfide according to
any one of Claims 9 to 12 characterized in that the
heating is carried out under a reduced pressure
condition. 14 A production nethod of pol yaryl ene
sul fide according to any one of Clains 9 to 13
characterized in that the heating is carried out at a
tenperature at which the polyarylene sulfide
prepolynmer nelts. 15 A production nmethod of
pol yaryl ene sul fide according to any one of Cainms 9
to 14 characterized in that the pol yaryl ene sulfide
to be obtained is any one of Clains 1 to 8 16 A
producti on nethod of polyarylene sulfide according to
any one of Cains 9 to 15 characterized in that it
is carried out under coexistence of a fibrous
material. 17 A production nethod of polyaryl ene
sul fide according to Claim 16 characterized in that
the fibrous material is a reinforcing fiber of a |long
fiber. 47 18 nni 7r G uuuduction met hod of Nvl
|.y.ary.. lone sulfide to anyone of Clains 9 | nethod
i Ifidc .. according ,~, yo., to 17 characterized in
that it is carried out under coexistence of filler.
48 [Titl e of Docunent] ABSTRACT This invention
"provides a pol yaryl ene sul fide having a narrow
nol ecul ar  wei ght distribution and of a high
nmol ecul ar wei ght and high purity which is
i ndustrially
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10

useful and a production nmethod thereof, and
characterized in that the polyarylene 5 sulfide has a
wei ght average nol ecul ar wei ght of 10,000 or nore,
and wei ght | oss when heated, AW = (W - W2)/W x
100 < 0.18(% (here, LW is weight loss ratio (%,
WL is sanple wei ght when arrived at 100C and W2 is

[Title of DvEpheentei ABSTREOT arrived at 330C), and its
roduction nmethod is characterized in that a
bis/iavgniigrepravides apojyasyens sulfiidahayinga megiomsmglecular

weignt 450 R SAa S50 e b et SRR L R Sty
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sulfide Hdd &QRight aveRdde nfdfecular weight of 10,000 or more, and weight loss
when heated, AWr = (W1 - W2)/W1 x 100 = 0.18(%) (here, AWTr is weight loss
ratio (%), W1 is sample weight when arrived at 100°C and W2 is sample weight when
arrived at 330°C), and its production method is characterized in that a poiyarylene'
sulfide prepolymer which contains a cyclic polyarylene sulfide at least 50 wit% or more,
and of which weight average molecular weight is less than 10,000 is heated to be

converted to a high polymer of which weight average molecular weight is 10,000 or

more.
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