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1 DESCRI PTI ON POLY( ARYLENE SULFI DE) AND PRODUCTI ON
PROCESS THEREOF 5 TECHNI CAL FI ELD The present
invention relates to a poly(arylene sulfide) obtained
by subjecting a sulfur source and a dihal o-aromatic
conmpound to a polynerization reaction in the presence
of an al kali netal hydroxide in an organic 10 am de
sol vent and a production process thereof, and
particularly to a pol y(arpEsarisulidide), the content
of nitrogen contained in an extract (inpurities)
extracted by a m xed solvent of acetonitrile and
water fromthe poly(arylene sulfide) is reduced to at
nost BOLHPROENhSUE Wi ST RRAPYSTI Ik PROSES So THEREOF
whi ch a deposit on a nold or die is markedly reduced
upon nelt nolding or formng, and a production
process thereof. BACKGROUND ART 20 Pol y(aryl ene

sul fides) (hereinafter 4BBHEEEALEHIBRLD " paSs")

e BT L (S
FRSTELSE oL (AR L LR T e

PHORET LLESomGl: ”é&ﬁ%@£n35t§t§9%%iiﬂeéf a{PQnL%%ﬁﬁﬁégHEin

PASs are commonly used in a w arrety o

SHRE BseBLLCLIbeakn anth ] echLpm Chymjgﬁe@;]ltr? e@rpdodr%arnic

aut onoti ve equi pnents because they can or me

Mehded s61PeivaridSa khsleudfiom! gheshOfs fotd®A r ang
products, filnms, sheets, fibers, etc. by general nelt

ppecessihgrlectisi Huesl § uehy Ben x4 i Lsi ), , ItHEddfent of
nol di ng and conpressi on nol di ng.

nitrogen contained in an extract (impurities) extracted by
a mixed solvent of acetonitrile and water from the
poly(arylene sulfide) is reduced to at most 50 ppm on the
basis of the polymer, and by which a deposit on a mold or

die is markedly reduced upon melt molding or forming, and a

production process thereof.

BACKGROUND ART

Poly{arylene sulfides} (hereinafter abbreviated as
"PASs"}) represented by poly(phenylene sulfide) (hereinafter
abbreviated as “PPS”) are engineering plastics excellent in
heat resistance, chemical resistance, flame retardancy,
‘mechanical strength, electrical properties, dimensional
stability and the like. The PASs are commonly used in a
wide variety of fields such as electrical and electronic

equipments and automotive equipments because they can be
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5 As a typical production process of a PAS, is known a
process, in which a sulfur source is reacted with a

di hal o- aromatic conpound in ag organi ¢ am de sol vent

such as N nethyl -2-pyrrolidoné& (hereinafter

abbreviated as "NMP"). As the sulfur source, is mainly
used an al kali metal 10 sulfide. There is also known

a method of using, as the sulfur source, an alkal
netoadmesiulofi delflednmédtby vaeacubngings aFkabidsetal formed
hydrosul fide with an al kali netal hydroxide in situ.
T&opuicyyer ifZdtmsen sheatsi o mibkrsheesul foy senecel wneht

15 the di hal o-aromatic conpound is a desalting
pbrpEeRgengateehniauesi snchoapr edtices doyr ednj anbuo flding
a salt (i.e., an alkali netal halide) such as NaC

afer CPReTrepgaLti BALITREre have therefore been

proposed methods for renoving a salt such as NaCl by
washi ngf3 e RAS Gt AGRH L D RIRETEa i 6n BRiSth 3§ known a
washi n Ilg uch _as T%ter a ani ¢ sol vent,

niere: it e Sn Pﬁaﬁ?‘dg%l% Afeagrotg BFh a dihalo-

EF |n|ng a surfgctant (for _exa nese

T R LW RPN S P A S S -
4 L
g BT RO, L e
apd tﬂep§ﬁ§§SrP§&§9&eAppgl %99 ﬁere % i metal

10- 265575).  On the ofher

PEQPResEd. 3 TG QM Y %ﬁﬁﬁ?% Qt(e%onchf( %@iln%neas the
sulfide), in which a sulfur source and

dshakaraseuntec @@n@pmaﬂlam@taDOéwnﬁid@efbfmbdfﬁy reacting
presence of an alkali netal hydroxide (for exanple,

Japaakkel Pahenil Appdreahi Hndé ai DeiOpen ANoka?i mad@2436;droxide
Japanese Patent Application Laid-Qpen No. 5-271414,
JapafAess. Pat ent Publication No. 6-51792, Japanese
Pat ent

The‘polymerization reaction of the sulfur source with
the dihalo-aromatic compound is a desalting
polycondensation reéction to produce a great amount of a
salt (i.e., an alkali metal halide) such as NaCl after the
reaction. There have therefore been proposed methods for
removing a salt such as NaCl by washing the PAS obtained by
the reaction with a washing ligquid such as water, an
organic solvent, a mixture of water and an organic solvent
or water containing a surfactant (for example, Japanese
Patent Publication No. 6-86528, Japanese Patent Publication
No. €-57747, Japanese Patent Application Laid-Open No. 4-
139215, Japanese Patent Publication No. 4-55445 and
Japanese Patent Application Laid-Open No. 10-265575).

On the other hand, There have been proposed
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Application Laid-Open No. 2001-181394, Japanese Patent

Application Laid-Qpen No. 2-160834 and Japanese Patent

Publ i cati on No. 6-51793) . Accgrdlng to these

production 10 processes, howev is difficult to

set conditions for stably performng the

pol yneri zation reaction. In addition, since a great

anmount of the alkali netal hydroxide is used in these

ppaddotitdonppacessess bf aspdiffihetleéntosiibhibét, shdghich a

reactions. 15 Wen the sul fur source and the

distdifuraseomatiecandorpdihdlarerpobyirer caedoundt Aee

presence of the alkali netal hydroxide in the organic

aRfPdenssigedt int hheorgamnpoceanfdensalkaht msethl asydiXide

is reacted with the alkali nmetal hydroxide by heating

t cSfﬁFoeﬁé@pé%oﬁﬁaaﬁas@oﬁ@ﬁﬁﬁtn@palnzgahiw obehda®pem ao . 2-
rities. For exa when NWP reacts w th sodi um

h%?éﬁﬁde ERACGRF S Rng/gevé %EB}@@@EHO%L@%@OP%Mng5~c%71414

i S?:;%Eel %B'\éiﬁ%"?ﬂg?ﬁtyﬁgfnaﬁg%ﬁ Shou & reaRs Patent
%ﬁé%?lolﬁs rop 2RRERE . “2BRE ﬁ?hﬁﬁyl S%g%%'ﬁ'ﬁ?%%t

Fteieh At iy v

aF@Hlﬁ@Q%?bH'ﬁQ C@D@pﬂ@§)ls g%&L%fﬁ%%¥§é(%H$%e ro uctlon

sufficiently renmoved even wh 'S pun
apashi Bgs st epwalb L er i@e1§QﬁyﬁFfé@f%'£H]sé%”céﬁﬁﬁﬂﬁé%s for

even when the PAS obtained in the polymerization step
IStMEBﬁeﬁeEfthhn@ntHégﬁ@l?mé@iﬂ@ﬁio@rr@@éﬁi@nth@ﬁ?@ﬁdltlon
renmovi ng by- products such as NaCl, and the content of
asimve no| @ced aramoveh ghd £ caﬁ@wﬂfﬁlfxﬁém ety db:Sadli8d used
extraction with chloroformis reduced to at nost 5%

bin welh gt , ppradier bt yprocesses, it is difficult to inhibit

I

side reactions.

When the sulfur source and the dihalo-aromatic
compound are polymerized in the presence of the alkali
metal hydroxide in the organic amide solvent, the organic
amide solvent such as NMP is reacted with the alkali metal
hydroxide by heating to produce a compound containing a
nitrogen atom as impurities. For example, when NMP reacts
with sodium hydroxide (NaOH), NMP is subjected to ring
opening to produce sodium methylaminobutanocate [ (CH;)NH-
CH2-CEH,-CH,-COONa] . Sodium methylaminobutanoate reacts with
the dihalo-aromatic compound that is a monomer component.
For example, sodium methylamincbutanoate reacts with p-
dichlorobenzene to produce sodium

chlorophenylmethylaminobutanoate.
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at nost 4% by weight, nore preferably at nost 3% by

wei ght, 10 the nitrogen atom contai ning conpound

remains as inpurities. As a result, the resulting PAS

has invol ved a problem that wien the PAS is

i njection-nolded or extruded, the inpurities adhere

to a nold or die. Since stain of the nold or die,

whi ch is caused by such a nitrogen atom 15 contai ni ng
conpounghiciady efi setygadt feeds-dhecgualid Yedfpdundralded fFicult
or formed product, the nold or die requires frequent

C teatien gu fHi STeQ@BURE rehoTHE EMYENThEN 20el PAESi@Npurified in
obj ect of the present invention to provide a

pel yeshingne tepl fifdex whiechoilgmebtacnédnby Babjecinpig, even
a sulfur source and a di hal o-aromatic conpound to a
pohgieitheafBén obéadniedninnthheppl gsenteabionnstbkal 8 washed
metal hydroxide in_an organic am de sol vent, and

n¥rkEdPy Pegaség sslvanthercwatent oherapur Femesing by-
conposed of a nitrogen atom containing conpound, and
aPFPEOYGEEI 6HCBr 88e¥eClnepBEf theTRRNpRREeRE fnVeftmpLecular
have ggaéied out an extensive 5 investigation with a

vI'ERIEWEPEPRBRTEY PRETERESIbBY eSBb bt . SxhEagti@urith
[ f d .t hat, | d ' f
Sa1E5oBaE L0100, 020 LB, 3, PLORUCLL R PIOESRE, BloPucana

f .Ln.th f | kal t.al :
SHEURELS, §97BRUDL:L0L N6, PLESENEE 00, N ELABLL U wosome,

OEheiH@ﬂ%BbEﬁsaEQHﬁ%ﬁ?ﬂa?ﬁiﬁgnggﬁﬁgﬁﬂda{gﬂgfggt5%rﬂ%ﬁkfities.

conpound produced e cauSe of deconposition of

or gani g dessd VaHe AR NG TRy kodl %aeducedvBY a problem
washi ng the polynmer obtained by the polynerization

wehBtawhydr epbi bhs 08 9o} 6cdfosohyeatd (her&tnafd&d, the
referred to as "water-containing organic solvent")
comparhthgswatirerénta Hropodtéondoé. 1 didice stain of the
mold or die, which is caused by such a nitrogen atom-
containing compound, adversely affects the quality of a

molded or formed product, the mold or die requires freguent

cleaning.

DISCLOSURE OF THE TNVENTION

It is an object of the present invention to provide a
poly(arylene sulfide) which is obtained by subjecting a
sulfur source and a dihalo-aromatic compound to a
polymerization reaction in the presence of an alkali metal
hydroxide in an organic amide solvent, and markedly reduced
Ain the content of impurities composed of a nitrogen atom-—
containing compound, and a production process thereof.

The present inventors have carried out an extensive
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30% by wei ght. The proportion of 1 to 30% by wei ght of
wat er neans a percentage of. water to the total weight
of the polymer and 15 the nmixture (water-containing
hydr ophi | i ¢ organi ¢ sol vent) cdnposed of water and the
hydrophi lic organic solvent during the washing. The
content of the inpurities containing the nitrogen
atom can be objectively eval uated by determ ning an

admueistiZ@ tabnnivithgenveent abReddi AcAle®xhfathe above object.
extracted fromthe polyner by a m xed sol vent

cést ai mesgl40%ibyhuei phtnofouadetnatt inl & pREABOUSY process

wei ght of water. It has been surprisingly found that

t Bé Enpdsi bivepotpmposedngf at helfnrt sogene and a dihalo-

at om cont ai ni ng conpound can be markedly reduced 25 in

t REOPasécwhaerponngd PAStherprdsescaasheanwatkalhenetal

wat er - contai ni ng organi c solvent though there is no

vergrgréde 1gi preptdeeifnaphdectebento teeucentdt of
content of a | ow 6 nol ecul ar wei ght conponent between

tﬁapeaéélﬁﬁeF%mPﬂée@A%f # shivhsPeen wh EpmTRentaining compound

wat er, - coatg tﬂ% ani c_sqQl vent and the case where

{ RECHAES o5 S@.ﬂ@@eﬁgm@sweorbr@%nme S amide
0 mashl qu particul ar
Eﬁ??éﬁ%oﬁgnzbln%%ge%d%% u%ﬂéN?%éﬂas?%?%uFQﬁuRﬂﬁyqﬁr

t Nt i obt.ai n
poDsaEea by .ﬂ“é%éﬁ%?l%%%}%ﬁ bt oo idip Rl Shatigento
COBPOURE (ot bEnPEESENEEEOL- G A KAl T IBLA)_ Al 9 P

in an organi ¢ am de sol vent wever, as a

PoLyaRi & 2ab1 08n PF PCeSStE OF 1184 %ﬁ’ef’e_{r(q{rﬁ%cﬁftlon of 1 to
pol ymeri zation reaction to inhibit inconvenient

reastbemseigiteh as thermal deconposition reactions, is
preferably adopted a process conprising arranging (1)
a dehydhat pepportion of 1 to 30% by weight of water means a

percentage of water to the total weight of the polymer and
the mixture (water-containing hydrophilic organic solvent)
composed of water and the hydrophilic organic solvent
during the washing.

The content of the impurities containing the nitrogen
atom can be objectively evaluated by determining an amount
of nitrogen contained in an extract extracted from the
polymer by a mixed solvent containing 40% by weight of
acetonitrile and 60% by weight of water. It has been
surprisingly found that the impurities composed of the
nitrogen atom-containing compound can be markedly reduced
in the case where the PAS formed is washed with the water-
containing organic solvent though there is no very great

difference in the effect to reduce the content of a low—
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step of heating a mxture with an al kali netal

hydr oxi de 15 contained in a proportion of 0.95 to 1.05

nol per nol of an alkali nmetal hydrosulfide in an

organi ¢ anide solvent to dehy@rate the nixture, and

(2) a charging step of adding an alkali netal

hydr oxi de and water to the m xture remaining in the
system after the dehydration step, as needed, in 20

sueh cauTarn &k ibhdt cbm@ontatlne9waeh efiet Bgsal kBbie the Pas
nmetal hydroxide and 0.5 to 2.0 nol of water are
priesenthper with tbk ®aselkfubnsatin€agi BebHAiB0sbleent and the
al kali netal hydrosulfide, and performng a
polyprewheati aher a6t ienwanhadcbydahaglwi thina specbiggnic
t wo- st age process. Exanples of a process for 25
pecflyenitngrt We tpol yeeri rashongr éagtidn i n accordance

with the specific two-stage process include a process

-di scl 0¥ P37 Jaipeae slel iPgtadritotApp idcedsm leai dh@@&AS that

No. 8-183858. 7 According to the present invention,
tﬁérénl§bﬂﬁ8§ 06révﬁd@aeaeﬁﬁoéaggnié@npﬁ@d@@rn@sa;t is a PAS

b%éaréle e sulfide) b pol ymeri zing a sul fur source
aﬁ THPHaPE- BPaﬁﬂ?F&Zeeﬁpeuﬁalfvﬁ ?ﬁ%rﬁﬁe%%ﬂc% & haho-

al kal i _metal hydrgxi d 5 amide spl vent
E2ReEohpr PURE RGP %‘E?%ﬁﬂégbéfa?ﬁ?al Kpft thetal

kp@@&aagtagnaﬁﬂsbggn xdgg bokSHTEREr iRy as a

arning water Cn-a propor

mﬁbgyﬁerlgg%asﬁ 8gehgsgtk99 8 Qyiyf%spf§8$y the

content o en cont al ne rac ext ract ed

bﬁo@yﬂb%@@a%@oﬁ°k¥§8%189”%@'ﬂhﬂgbfgggﬁao éﬁfénﬁfreactlons
acetonitrile and 60% by weight of water from

pehthi g6 PREYRBI 48cohpHDSLioN PRS:+OOnd hei DasisrOfaniy
the wei ght of the polymer. The hydrophilic organic

S@ﬁﬁﬁﬂéduseﬁrbﬁeébecwﬁ§hiﬁgngn@yr@ﬁ§iﬁ$abiy Heg Y on
containing water in a proportion of 1 to 20% by
wetghtof heating a mixture with an alkali metal hydroxide
contained in a proportion of 0.95 to 1.05 mol per mol of an
alkali metal hydrosulfide in an organic amide solvent to
dehydrate the mixture, and (2) a charging step of adding an
alkali metal hydroxide and water to the mixture remaining
ih the system after the dehydration step, as needed, in
such a manner that 1.00 to 1.09 mol of the alkali metal
hydroxide and 0.5 to 2.0 mol of water are present per mol
of a sulfur source including the alkali metal hydrosulfide,
and performing a polymerization reaction in accordance with
a specific two-stage process. Examples of a process for
performing the polymerization reaction in accordance with

the specific two-stage process include a process disclosed

in Japanese Patent Application Laid-Open No. 8-183858.
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The production process of the poly(arylene sulfide)
by pol ynerizing the sulfur source and the

di hal o-aromati ¢ conpound in the presence of the

al kali netal hydroxide in the’organic anide sol vent
may preferably be a production 20 process conprising
the respective steps of: (1) a dehydration step of
heating and reacting a m xture containing an organic

an de setyerdin@ntdlkad ipredadt MHOSWA | dﬁj@d’éd ith& hus
al kali nmetal hydroxide in a proportion of 0.95 to

1 p@5viitledper prok-eet the akkabiingt al pa3byhydyosubfideride) by
to discharge at least a part of a distillate
c@wﬂamﬁmnglwatershﬂﬁurtheurnéeandraoﬂlthosasbﬁﬁtlc compound
containing the mxture to the exterior of the system
8inprhg ehasghnag stepnohlédlingetnlahkaroxideain an organic
hydr oxi de and water to the mixture remaining in the
sYBiEfm §PLEFNthewhdchy@PEPEbACSt BpshaRg necplellymén shichined
a manner that 1.00 to 1,09 not of the_ alkali mnetal
h?éfr SQPdBOé\ﬁHeelsaf-éOQ vikbt ashpiirepkét iarergresenolvent

a sul fur source hereinafter referred to

§on5ﬁépé88 gﬁF?ErlgoﬁrEEOFO FhePudf ny FRe3@d Kay jweight,
d d f t-sta
%yner zgg ﬁ%%% %Ppg ﬁ%hﬁdthéfﬂT%Br h%r%ﬁﬁﬁ?QF of
t t
gggpggagﬂde?{y&saﬂ%gl B erhnat At ebialtad dy ' mixed

pQBYU@ﬁtzéBhQanESQC&an%gt éﬁgpgf MLE §3?9£$E and 60% by

OC in the organi ent ereby form ny

PHEPEhYNBE {B8krar - GRMWRE SHER: Plcd il O aromay
conpgund is 50 fo 58@6 aﬁ% 1% e rﬁbg%congugta dé% 20 ppm

pohytRs i Basiono 5t €Rc Ofic CORE T &F | t}&g pdeymanount Of

water in the reaction systemafter the first- stage

pol ymemhzatiyaitophep 180 cagahd chsbngeakoukea shatfet fakhing
may preferably be acetone containing water in a proportion
of 1 to 20% by weight.

The production process of the poly(arylene sulfide)
by polymerizing the sulfur source and the dihalo-aromatic
compound in the presence of the alkali metal hydroxide in
the organic amide solvent may preferably be a production
process comprising the respective steps of:

(1) a dehydration step of heating and reacting a mixture
containing an organic amide solvent, an alkali metal
hydrosulfide and the alkali metal hydroxide in a proportion
of 0.95 to 1.05 mol per mol of the alkali metal
hydrosulfide to discharge at least a part of a distillate
containing water from the interior of the system containing

the mixture to the exterior of the system,
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water exists in a proportion of 2.0 to 10 nol per nol

of the charged sul fur source, and heating the

reacti on system 20 at 245 to 290C, thereby continui ng

the pol ynerization reaction. According to the present
invention, there is also provided a poly(arylene

sul fi de) obtained by polynerizing a sulfur source and

a di hal o-aromati c conpound in the 25 presence of an

al{kal b rRR2bihydEexbderi Bdaingr ANk txaM ORet 8P| ¥eMtoxide and
wherein the content of nitrogen contained in an

extrraet texthachedtbyecarghxefdisgl VeNthe o8y &t &ih NGr P06 Hiye

9 weight of acetonitrile and 60% by wei ght of water

f dehytihetipol yirep, i ssahendsd, 50nppuciona tthenbasi shat 1.00 to
the weight of the polynmer. 5 BEST MODE FOR CARRYI NG
OUTOYHECLNWENTRENa L Ral Buhébal shudcexida adhd Qresent2.0 mol
invention, an alkali metal hydrosulfide is generally
uSédvases suPforeseurcesr Aol exbinpl &l Hir tdreurdkal i

met al hydrosul fide, may be nentioned 10 |ithium
hy8rssuref 88T 588PLRPAYHEP 038 T FlRrogdt Bkt wm source”)

hydr osul fi de, rubjdi um hydrosulfide, cesium
hiaFgggFWdEheaﬁakmﬂa? gl opYEnps ot L Hdt e Tfpounds

f_.Th kal i | . hyd | fid [ dinp
ity Br T 67 Can - anRyR L HeC - N E%%%ﬁ%f?%‘ﬁfﬁ%éﬁ%e ‘dinato-
i , di 15 '
f?%ﬁﬁ&ggﬁygggggvégeég tﬁg ﬁg¥ ure ¥6r§ u ?étsﬂ@€ %&%§ur

I um ulrfide are preferred in

SR SV RRLALE o L P Ll porscacion

TS e o IR WYL PG s
PERACES SEHUvERtL OPeEhat oy, fBhEAG Y, pALSolymer that a
conversion of the dihalo—aromatic compound is 50 to 98%,
and

(4) a second-stage polymerization step of controlling the
amount of water in the reaction system after the first-
stage polymerization step so as to bring about a state that
water exists in a proportion of 2.0 to 10 mol per mol of
the charged sulfur source, and heating the reaction system
at 245 to 290°C, thereby continuing the polymerization
reaction.

According to the present invention, there is also
provided a poly{arylene sulfide) obtained by polymerizing a
sulfur source and a dihalo-aromatic compound in the
presence of an alkalli metal hydroxide in an organic amide

solvent, whereln the content of nitregen contained in an

exiract extracted by a mixed solvent containing 40% by
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In general, a small anpbunt of an al kali netal sulfide

is secondarily produced in a production process of the

al kali netal hydrosulfide. A sgall anount of the

al kali nmetal sulfide may be contained in the al kal

metal 25 hydrosul fide used in the present invention.

In this case, the total nolar quantity of the alkal

netal hydrosulfide and alkali netal sulfide becones a
chearigbtl ofl huoeteniitceldOznflt €0%abdehyiylat | oh wdegr from the
Exanpl es of the al kali netal hydroxide include

| Pehvuoarhydr aki destsbdi ppmhydr tike dess pot@bsthenweight of the
hydr oxi de, rubi di um hydr oxi de, cesi um hydroxi de and
nPRLHNEs-of two or 5 nore conpounds thereof. Anpbng

t hese, sodi um hydroxide and |ithium hydroxide are
preferred. The alkali netal hydroxide is preferably

used as an s _m xture such as__an aqueous

sol ution. B od P8 (LSRRI ISG §YT dNNENTEONhe

pr es n; 10 invenfién, exénples of water to be
dihng f35 PRUFR®" dehydration step includes water of
hydr at i.qQn, t di f .sol uti d
water SeCSTabiSy St GATEEE 1OR -a Fesdkran BF the

. A . ! .
otasas TEr e e QR Py IS A5 T e, 2o

déiaéllﬂgl 85 OFBL { Ko COTPOUNUnASLL 1 P L8 PF £3EMNmay be mentioned
invention 1s a di hal ogenated aromati c conpound havi ng

21 Deh ogRMmpd PBuOF 1861 | Yodond e, d 2o 4 her A OMBld G 4 N
20 Specific exanples of the dihal o-aromatic conpound

| netivdeul o1 dé hat- ebedzen ehydi &6 pf DeNZeneium hydrosulfide
p- di hal obenzene, di hal ot ol uene, di hal onapht hal ene,
netd axyx tihad obEnzemesr more compounds thereof. The alkali
metal hydrosulfide may be used in any form of an anhydride,
a hydrate and an aqueous solution. Among these, sodium
hydrosulfide and lithium hydrosulfide are preferred in that
they are industrially available at a low price. The alkali
metal hydrosulfide is preferably used as an agueous mixture
{(i.e., a mixture with water having fluidity) such as an
agueous solution from the viewpoints of processing
operation, metering, etc.

In general, a small amount of an alkali metal sulfide
is secondarily produced in a production process of the
alkali metal hydrosulfide. A small amount of the alkali
metal sulfide may be contained in the alkall metal
hydrosulfide used in the present invention. In this case,

the total molar quantity of the alkali metal hydrosulfide

and alkali metal sulfide becomes a charged sulfur source
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di hal obi phenyl , di hal obenzoi c aci d, dihal odi phenyl
et her, di hal odi phenyl sul fone, di hal odi phenyl
sul f oxi de and 25 di hal odi phenyl  ketone. Here, the
hal ogen at om neans each of fludrine, chlorine,
brom ne and iodi ne atons, and 2 hal ogen atons in 11
t he same di hal o-aromati ¢ conpound may be the sane or
different fromeach other. These di hal o-aromatic
caffpeundsdehpyirbeiosedtept her singly or in any
conbi nation thereof. The charged anobunt of the
di hal o-Ewampdtdsc cdonpaurd kad i megernie hgldryx0d80inolhdB0
nol, preferably 0.95 to 1.20 nol, nore preferably
1100hivmihp9rowidper sodiuwf hytheosidié urposoes oo (fatdadiide,
metal sulfide and/or alkali nmetal hydrosulfide)
r EHBIL AL AY hlﬁdf‘h’él@?st@Wa‘ﬂmelﬁY@h@XH%y%ﬁ@tm@htu%Q%p)f two or
10 3. Mol ecul ar wei ght nodifier, and branchln%
cm8§§lFﬂ%Pﬂ@nd%gE%?re@ﬁ oﬂH@WGQ(F F6r Seakie hvFgpmige and
:Tg n‘%‘nal of a (ﬁ%cn‘lc structure in a PAS forned_or

ArPyUE BRIReFiaRr 254t PER ‘?’é’é%‘?r ot 16 33 kidie BGit énl

i nonohal oun (may_not be al ways
Qﬁgﬁﬁ?ﬂg%ohﬁo%ﬁ%?e ST et | 7 CURETHAT P L hF Such as
order to fo g% prgnched or crosslinked polyner, for
exanpge, 0- conpound (may not be al ways an

ar omat ig, GO gtfg%cta%nwﬁsr%e@% 1.828%- 33400k NgePresent

atons are an active hydrogen-containing

hahpgepabed &xompisse sompound, rangd. asdialpaanal e.LCh the

aromatic nitro compound may al so be used in

cashyaa4 + DHn gtéﬁeiﬁ@ﬂ@de§xﬁﬂﬁéﬁsoEﬁhﬁdﬁhtlon a water
pol yhal o- conpound as a branching or crossllnklng agent
imedige &fidhal ohenzenesclution and water secondarily
produced in a reaction of the alkali metal hydrosulfide

with the alkali metal hydroxide.

2. Dihalo-aromatic compound:

The dihalo—aromatic compound used in the present
invention is a dihalogenated aromatic compound having
Z2 halogen atoms directly bonded to the aromatic ring.
Specific examples of the dihalo-aromatic compound include
o—dihalobenzene, m-dihalobenzene, p-dihalobenzene,
dihalotoluene, dihalonaphthalene, methoxy-dihalobenzene,
dihalobiphenyl, dihalobenzoic acid, dihalodiphenyl ether,
dihalodiphenyl sulfone, dihalodiphenyl sulfoxide and
dihalodiphenyl ketone.

Here, the halogen atom means each of fluorine,

chlorine, bromine and iocdine atoms, and 2 halogen atoms in
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25 4. Organic amde solvent: In the present invention,
an organic am de solvent 12 that is an aprotic polar
organi c solvent is used as a _solvent for the
dehydration reacti on and polyﬁéfization reaction. The
organic am de solvent is preferably stable to an
al kali at a high tenperature. 5 Specific exanpl es of
the organic am de solvent include am de conpounds
syeh 8smbl, 8 Hh DBt Aybiher ANt Sep@ed may be the same or
N, N- di net hyl acet am de; N-al kyl caprol act am conpounds
sdelifasentl febhiydas8h caphet actmgsd\NdalHatlopyuroalaitdeneompounds
compounds or N- cycl oal kyl pyrrolidone conpounds such
asai bet hyed2e10hepyrsohgtipner aiw any combination thereof.
N- cycl ohexyl - 2- pyrrol i done; N, N-di al kyl -
i m daz dhiadiohergecompownds ofudheasiibzd odhabkyplti2- compound is
i m dazol i di nones; tetraal kyl urea conpounds such as
t@ﬁ’{’laﬁéﬂhyl br 2@; tant- hexaal kypphbsphoky 0 143 dm de 20 mol,

conpounds  such as hexanet hyl phosphoric triam de.
THese BF@QﬁF%bJaYn HeP95teo} v(g%t%ohra@/elbé“%]séﬂf dltthequlfur

inh any conbination thereof. Anmong these

obaarte ket BefLongent stk Ay foqimong, Lhe

d | oa] k) lid d .
Ry Pt OF b e L RO ot i e Nl S Wt e dehydration

Lg% ﬁzolidlnone conmpounds are preferred, and

nmet hyl - 2- pyrrolidone, N nethyl-e-caprolactam and
1, 3-di al kyl -2- i m dazolidinones are particularly
preferably used. The anount of the organic am de

S@'V@Bie@é?Qr'ﬁbi@@tHﬁ&dﬂ?ﬁéfatéﬂﬁl5fgﬂgﬂfﬂb'd}té¥%ssllnklng
present invention is 25 generally within a Trange of

Oadeh®: 10 kg per nol of the sulfur source.

in order to, for example, form a terminal of a
specific structure in a PAS formed or modify a
polymerization reaction or a meolecular weight, a monochalo-
compound {(may not be always an aromatic compound) may be
used in combination. In order to form a branched or
crosslinked polymer, for example, a polyhalo-compound (may
not be always an aromatic compound), to which at least 3
halogen atoms are bonded, an active hydrogen—-containing
halogenated aromatic compound, and a halogenated aromatic
nitro compound may also be used in combination. Preferable
examples of the polyhalo-compound as a branching or

crosslinking agent include {rihalobenzenes,

4. Organic amide solvent:

In the present invention, an organic amide soclvent



13 5. Polynerization aid: In order to pronote the

pol yneri zation reaction to obtain a PAS having a high

pol ynmeri zati on degree in a shaort period of tineg,

vari ous kinds of polynerizati&@ aids may be 5 used in

the present invention as needed. Specific exanples of

the pol ynerization aids include netal salts of organic

sul fonic acids, lithiumhalides, netal salts of

otpani &s aarbpxytic peids andanikatblvehel isabdsiafs a

phosphoric acid, which are generally publicly known

asopekphefozrathendahddrd 0idor rPASsioAnang pdegser edtalon

salts of organic carboxylic acids are particularly

prefetied. beaserdareyc ameidea reexipearsi Vies phied earmbliyt sabble

the polynerization aid used varies according to the

kitadanf at keléoapoandligketiemploveiere. it is generally

within a range of 0.01 to 10 nol per nol of 15 the

char gecﬁfselﬂﬂf’%rc SHFFEE 256 0 IDded cadiagn cspag depsolvent

dehydration step is arranged as a prelimnary step .

f SRCAUHBI JHEAP ZGPTRPURER pS EON camt N of —¢Hee riggmide and
ter.in 0.the reaction system The dehydration ste

8 Nart BP HEUL 852 bt Nea LERbTTRIHE Fealt | fiyrRpunds such as
. Xture cont ai ni t he organi c am de so] vent, the

%Rrﬁ?l['hﬁgf%TcarR}bor ¥ d & Hd Y e T ke qr emseqpounds or N-

gﬁgé%gﬁmg}eﬂé@ Jne U %ﬁ%@?%ngﬁéhgﬁ %-;fﬁg@%ﬁh-ez’-e

di sc ng wat er ou e system

T 2 i b i Yo em . N i
R R L e T e
CORt @h Pb YA 1 Aen OF 83 Suddd denddt S9! ventqs 4hg alkal |

metal hydrosul fide and the alkali nmetal hydroxide in

aipl @Pos1i@neied; 9t Ladl 0Pl iBda PSMPBUNAY such as
tetramethylurea; and hexaalkylphosphoric triamide compounds
such as hexamethylphosphoric triamide. These organic amide
solvents may be used either singly or in any combination
thereof.

Among these organic amide solvents, N-alkyl-
pyrrolidone compounds, N-cycloalkylpyrrolidone compounds,
N-alkylcaprolactam compounds and N,N-dialkyl-
imidazolidinone compounds are preferred, and N-methyl-2-
pyrrolidone, N-methyl-g&-caprolactam and 1,3-dialkyl-2-
imidazolidinones are particularly preferably used. The
amount of the organic amide solvent used in the
polymerization reaction in the present invention is

generally within a range of 0.1 to 10 kg per mol of the

sulfur source.
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the al kali netal hydrosul fide be heated to cause at

| east a part of the alkali netal hydrosulfide to

react with the 5 al kali netal dr oxi de, thereby

converting it into an alkali tal sulfide and at the

sanme tinme, discharge at least a part of a distillate

containing water fromthe interior of the system

containing the mxture to the exterior of the system

16 .1 Podymelrarzatabnoaafi:t he al kali nmetal hydroxide to a

nol e of the charged alkali nmetal hydrosulfide in this

step & touidnwo tiheremounthofpad wudfive tdomperentcion to
(hydrogen sulfide) volatilized off in the dehydration

spéﬁiabé-cér@%S geEang ahhéeaht padsmesieatien réeucee oinia short
productivity due 15 to lowering of the anount of the

cﬁ&F@@é §§I¥&Wesoﬁﬁééoéﬁ k¢ndsecbpot Ve i eacitpsidndiay be
deterioratjion of a PAS formed due to_increase of a
pBF?QqulBEQCBHﬁﬁﬁEFtlPHePFéOEh%?g%%ed%®}f&ﬁ*%ﬁéﬁ@éexamples

dration molar ratio

ofv'i‘f‘ﬁgeaﬁfgﬁngﬁégﬁlﬁﬁ'&%bq?dﬁfeguge BFEAbro1 hes 2 orgunie
CRRE9EA; R KaLko oL LU DU BEHLALES f Lpo iAol S50
SQE¥BBL ggyaQEd%a%#Sagfga 9 &éfgfléglggybrﬁpho%ﬁhorlc acid,

encount & on s y per ormi Ag” the poly

F §AELHOfre OfchBEA OVl |, %}9&%% k£§$£f§§r§§?§$%/#¥%tlon aids

deteriorated. A prefera ratio

akkal ppget al e t g Jml 105 the o%@%%g%dcarboxyllc
al kali nmetal hydrosulfide in this step is O.

1abdds 4dnenpaytLagsesrlv }_Sﬁférﬁé@%’éc&is@nt}%ykaiﬂe
metal 15 sulfide is contained in an al kali netal

hydepsehide, She hatourite camaiby pefl vike isuhkfivh sodr eeed
involves a total of the alkali netal hydrosul fide and
thera¢kadccordahgsub ftide. kidNd pf obhentanpsesd asséd. a However,
raw material for the PAS even if

it is generally within a range of 0.01 to 10 mol per mol of

the charged sulfur source.

6. Dehydration step:

A dehydration step is arranged as a preliminary step
for a polymerization step to control the amount of water in
the reaction system. The dehydration step is performed by
a process comprising heating a mixture containing the
organic amide solvent, the alkali metal hydrosulfide and
the alkali metal hydroxide, desirably, under an inert gas
.atmOSphere and discharging water outside the system by
distillation.

In the present invention, it is preferred that in the

dehydration step, a mixture containing the organic amide
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5 the alkali nmetal hydrosul fide contains the alkal

metal sulfide. Even when a small anmount of the al kal

metal sulfide is mxed in, t nolar ratio to the

al kali metal hydroxide may be cal cul ated out on the

basis of the content (analytical value) of the alkal

nmetal hydrosulfide to 10 regulate the nolar ratio. In

t he dehydration step, the dehydration is conducted
ustalivetnite déwet enfkadfi wetel bedpoesiAjgdeated the alkali metal
hydration (water of crystallization), a water nedi um

s@yeresdidey inproggepdrivaver pfeflc95i sol dwebedowi pbi Mmal of
range of necessary 15 amounts. In the dehydration

sttéf, atkeldeRgdrat hsArpsulpideebabhgateddet causatat least a
the water content in the_ polynerization reaction
s?§F§nPﬁstP@dé&@élﬂomBFSltgYQFGSH%fldEeFOnﬁﬁa@ﬁ wheh the
sg&%ur.sourci. vgen the water content has becone too

| BW<EA 1t RE“aehPAFEPF oM st ERSTRAY eFOREGT beh@dHediZEP an
prior.to_the.pol rization step to regul ate_the water

08% &ht F8t31d3§¥ggaev3Pﬂe9tT Qgcﬁ%?ﬁi Pof thesherdgy et

TRESELALSpLL00R LOGELLON Vet PafRodict el WA e

o
a tenperature range Of gene

t eAPELALYT B¢t ehgggg;,t%gégﬁemiﬂ& gﬁ%%&&i&g@% the

tenperature to arging he ra

makeeraks 3§ytﬂgt59§tgﬂ_order, and the respective raw
materials may be additionally charged in the course of

the 16 mehydAtd r0n-a1QC TS thAN 2AKkGART GedBhd8vSeLYERAL to a
is used as a solvent used in the dehydration step.

Thosesofvent tBargeeferiobl ¥ hbeasampdassihel @ daNithis step
am de solvent used in the polynerization step, and
Nisethyl 1@wpythel adomet | of 5a paul el edthyorpsref e(Hetkogen

The anount of the organic am de solvent used is

genefadiely oblaheloredrodf n lthe déhkdrperon step becomes
great, which tends to incur reduction in productivity due
to lowering of the amount of the charged sulfur source or
cause abnormal reactions and deterioration of a PAS formed
due to increase of a polysulfide component in the charged
sulfur source remaining after the dehydration. If the
molar ratio of the alkali metal hydroxide to a mole of the
charged alkali metal hydrosulfide is too high, in some
cases, change in properties of the organic amide solvent
may be increased, difficulty may be encountered on stably
performing the polymerization reaction, or the quality of a
PAS formed may be deterioréted. A preferable molar ratio
of the alkali metal hydroxide to a mole of the charged

alkali metal hydrosulifide in this step is 0.96 to 1.04.

In many cases, a small amount ¢f an alkali metal
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nol of the sulfur source charged in the reaction

vessel. The dehydration process is conducted by

heating the mxture after chqﬁging the raw naterial s

into the reaction 10 vessel in a tenperature range of
generally up to 300C, preferably 100 to 250C for

generally 15 mnutes to 24 hours, preferably 30

mnutes to 10 hours. Heating nethods include a nethod
ofudétdeniagcantiaxeddt &npenad kel i anaed hodydofsuhi sdag so
the tenperature either stepw se or continuously 15 and
atﬁéﬁhggeoﬁm@éﬁﬁiﬁfn@hﬁoﬁhlﬁ@rh@@3¥06hénvmﬂweﬂzﬁitntal of
step i s conducted by, for_ exanple, a batch system a

cbhei abbasispstem Bydrosehbidedanysties atkdpbt metal sulfide.
s*stens An agﬁaratus for conducting the dehydration _
sPBpPREYICHeef hEcSaRd BQ & FRUCTRBRAT vebsEPT (Feadiht even if

din,t 20 b t | i zaf | t .
SERS HEbU5 B0, SHPRRUEEL PELYTELL LSS P EL o
| [ i st ant teri al .
PEELECAR Y 2 SEigS| o s el S SR
i 1. de. t ] 1y, . disch .
CHAIPLGIL LS UER, 13 OELEI LYol SEELO% i e

tHalir bk NBe lﬂaﬁﬁfﬂ&eélaf&hﬂé@diﬁ;@iér?h@{@%safs. B3%%he content
dehyd tis

outside the system 1In the rati on step,

C@ﬂﬁéﬂﬁfﬁ@ai h@élﬁ@? A eh&kadd xamet %e{yﬁrm%dleﬁges to

with the organic am de solvent by the heat treatnent

t pegiDaucetiad mdkat i raetidl

al kyl am noal kyl carboxyl ate, and the al kali netal

hydr osulnf ittie ekxhytsatiohhetsyst ehel Aehharh0iehofsaconducted
conplex 5 with the alkali neta

abkiyl e ad dayt ear bok Water d@mpities irof hertdand; hyqrartdion

of the alkali netal hydrosulfide reacts wth water to
pFedeRe o drogers sid 44 deorand aarnvatdealnedisigl secondarily

hydr oxi de, and the hydrogen sul fide produced is
dngﬁkg%ﬁxyater, etc. is lowered within a range of necessary

amounts. In the dehydration step, the dehydration is
preferably conducted until the water content in the
polymerization reaction system is reduced to 0.5 to 2.0 mol
prer mol of the sulfur socurce. When the water content has
become too low in the dehydration step, water may be added
prior to the polymerization step to regulate the water
content to a-desired value.

The charging of these raw materials into a reaction
vessel is conducted within a temperature range of generally
from ordinary temperature to 300°C, preferably from
ordinary temperature to 200°C. The charging of the raw
materials may not be in order, and the respective raw

materials may be additionally charged in the course of the
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outside the system The di scharge of hydrogen sul fide

10 outside the systemis directly linked with the

wei ght loss of the sulfur SOU{&G in the system

Accordingly, it is inportant to neasure the anmount of

hydrogen sulfide volatilized off in the dehydration

step to exactly calculate out the anount of the

sul fur source remaining in 15 the systemin that a

nmoledyy drattiionoprokessul fam sopacec taniddiesalkalt ieteded as a

hydr oxi de or di hal o-aromati c conpound is regul ated.

7 sodivengi ngest ép: the HtrhivHeapieseatepnveritiomolvernts is

preferred that an alkali metal hydroxide and water be

abded eEaPine thexeane aﬁeﬁﬁenpﬁganhq peidgssehventensed in

the dehydration step, needed, in such a manner

tﬁ&te Po @”FélfaﬁgoﬁDFtSP tﬁéd Hr%ﬁFthé@aPYﬁW#b%@% is
g g i water are 25 present per

tﬁgr aFtafr 8uPE§fFEﬁﬁﬁgedT§%l?Tﬁun%d%ﬁcﬁge|9ﬁ9§Rﬁqumlde

the al kal i tal dros fid d al kal

stPH'§& 8t | PEre, gﬁﬁﬁxhyo?% ﬁg cﬂﬁéﬁﬁdognﬁfﬁrtﬂ81o kg per

S&B&CSf'%h%a%ﬁﬂkﬁkgggggge'BhQ%08&d§QC? ag +on v?ssel

ur “source]
sul fur gha &5 sulf i Li zed
after dehydratloﬁﬁ ; éﬁ%ﬂnt 5# {%@ﬂ?hgﬁgé su|ttlng the

Sﬁ&k%ﬁrgaﬁf%5§ocﬁﬁr§§3§rEﬁg L Qwom&set g1 ampund Eﬁe reactlon
"avail able S". The Sul fur source is consuned by t

PoLyBBAi Zat hoRehBBELERRe VHRRILE a&ll@faliymw %& WC

ot her conponent 1s cal cul ated, the  anount "of

SpkfeﬁéréBM{/C@ODStBa§5d°®rEdﬂ"Qg@{E¥Hﬂl§( apuitnes to 24
avai lable S) of "the charged sul fur source" in the

changengpréfestbpy YWenihydesgen sl Hhdowes| S Heating methods

vol atilized off in the

“include a method of retalning a fixed temperature, a method
of raising the temperature either stepwise or continuously
and a method of combining both methods. The dehydration
step is conducted by, for example, a batch system, a
continuous system or a combined system of both systems.

An apparatus for conducting the dehydration step may
be the same as a reaction vessel (reactor) used in the
subsequent polymerization step or different from it. A
material of the apparatus is preferably a corrosion
resistant material such as titanium. In the dehydration
step, a part of the organic amide solvent is generally
discharged together with water outside the reaction vessel.
At that time, hydrogen sulfide is discharged as a gas

cutside the system.

In the dehydration step, it is considered that the
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dehydration step, an alkali netal hydroxide is

produced by an equilibriumreaction and cones to

remain in the system Accordlqgly, it is necessary to

exactly grasp these anounts 1§'to determ ne a nol ar

ratio of the alkali nmetal hydroxide to the sulfur

source in the charging step. If the nolar ratio of the

al kali nmetal hydroxide to a nole of the sul fur source

i &ltked ithinghali hysonveidasesactehahge thepoopenitesmode

t he organic am de sol vent may be 20 increased, or

albrdveRlt b§a@bﬁoh§a©rtae@bmpositboproéacei@nsalhayibﬁetal

caused upon merization. In addition, if this

nﬁlliiﬁfllaﬁ‘tlpgaﬁ§yg@él‘hpglﬂla’tﬂﬁe poderhagabkat hengtal d and
ality of a PAS forned is often caused. The nol ar

r&ﬁfﬂaosaﬁfﬂﬁé grkars #Bt Bhenjurbpdentbha fore of a heomplex

sul.fur E 9 rce is referabl 1.01 to 1.08 nol, nore

p?’éitg &Py ke 315“‘? }) 6%%3’?16%111‘?%1%1%%%%31@%0 on the
h i h

exceé%tgt EhegaPénF{lﬁg%h%n iﬁﬁ§%L%§F%L é&é?$§ﬁl¥+ﬁ§ reacts

POREIRRREer PO RRASLGE RhicShaR Y, PEIAQIIRS 40 SHA netay

pH M?@Qhé@t'gﬂdSEﬁQ hg ggggﬂcgﬁﬁgggex$ure d%%als discharged

al o-aromatic conpo nto

C@@E@Béoﬂheogyégm@mdew afi QM SRP ANG NN stuli%lde

sul fur source and the di halo-aromatic conpdund in

obganigeafhdessotyanis aWep By di ffed@tith the welght loss
polynerlzatlon vessel fromthe reaction 10 vessel used

| nft heedehyfuat sonrstepni shelsegstdhe modordangaftent is

t he dehydration step and the dihal o-aronmatic conmpound
aimpchhrgedto nheastee pohy nemdzat | ©h hebselen Afdleridde
dehydration step and before the polynerization step,
telabhbimed offthe Ungaddlry i deors od emtt@nekactly

coexi sting water

calculate out the amount of the sulfur source remaining in
the system in that a molar ratio of the sulfur source to
the alkali metal hydroxide or dihalo-aromatic compound is

regulated.

7. Charging step:

In the present invention, it is preferred that an
alkall metal hydroxide and water be added to the mixture
remaining in the system after the dehydration step, as
needed, in such a manner that 1.00 to 1.09 mol of the
alkali metal hydroxide and 0.5 to 2.0 mol of water are
present per mol of the sulfur source (charged sulfur
source) including the alkali metal hydrosulfide and alkali

metal sulfide. Here, the amount of the charged sulfur
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15 may be controll ed as needed. Before the
pol yneri zation step or during the polynerization
step, a polynerization aid aBlr ot her additives nmay be
m xed. The m xing of the m xture obtained after
conpletion of the dehydration step with the
di hal o-aromati c conpound 20 is conducted within a
tenperature range of generally from 100 to 350C,
pseberably tadml20e800380Cn Mheartibecerespecan Viequation,
conponents are charged into the pol ynerization
vd€selrgedospaftrcabarce nFt aTobali solaposfdswhfihecharged] -
order of charging. Exanples of a chargi ng nethod
i A¥bdde afrevhédr28obatpaieedl b§f chbirgr ndelbpdtation]. The
conponents in snmall portions and a nethod of charging
b8TRUBENMPENEREsCARracdi fel frp geneealmayhelso be referred to
pol ymeri zation reaction_is preferably 20 conducted by
aFWGh§t ﬁ’é‘%uBFoeéssa‘é@l!aa]Péﬁp% e rsaidivgg sourem 170
AE eati ng nethod, |s used, a nethod of
rgPBFHi“ﬁG YfFQ%dP%)%B%Fh%%FéOH a® Fiet hbel of Whﬁns.m fRéar

it t t |
SRR ERarP o B Oh R HERBAET CTHE Bl SHEF T35t |G amount of

r%ﬁgt gsmfuyggukée lghbasgdag %mmglgr?{ahu effomfw

m nut es ours, desir S'tTo 48

P§95§lagh§ Sﬁnyﬁnttﬂé éﬂgr é@agﬁff §%h§§gNeﬂ{*H§§%marglng

he pol ymerization ste n a range of
gepepal ly from10 0.1 to 10 kg, preferably fromO. 15
to 1 kg per nol of the <charged sulfur source existing

i n the ey MidreafenoRuItfaRle iEhecaRRUNG BBY oke shapged
in the course of the polynerization reaction so far

adehydtatisnwstébn dhi S1kdBN0EetdD Heravadids OPHuced by

upon the begi nning of the polynerization reaction is

paef eqabl ybcomt r obdeciow tdmd @mes to remain in the system.

Accordingly, it is necessary to exactly grasp these amounts
to determine a meolar ratio of the alkali metal hydroxide to
the sulfur source in the charging step.

If the molar ratio of the alkali metal hydroxide to a
mole of the sulfur source is too high, in some cases,
change in properties of the organic amide solvent may be
increased, or abnormal reactions or decomposition reactions
may be caused upon polymerization. In addition, if this‘
molar ratio is too high, the lowering of the yield and
quality of a PAS formed is often caused. The molar ratio
cof the alkali metal hydroxide to a mole of the sulfur
source is preferably 1.01 to 1.08 mol, more preferably

1.015 to 1.075 mol. It is preferred to conduct the

polymerization reaction slightly in excess of the alkali
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range of 0.5 to 2.0 nol per nol of the charged sul fur
source. It is preferable to increase the water content
in the course of the ponnerH_ tion reaction. 20 In a
pref erabl e producti on process "@according to the
present invention, the polynerization reaction is
conducted in the polynerization step by an at | east
two-stage polynerization process conprising: (1) a
f mesbishgdeopotgmeni zhttonhst pplohehbad t hgn ar¢eacioonis
25 m xture containing the organic am de sol vent, the
sgithbly peufcepethéodphakorasohagheqaeahpopndrand t he
al kali netal hydroxide of the specified nolar ratio
at 170 to 270C in 21 the presence of water in a
proportion of 5to 2.0 nol per nol of the charged
s@lfﬁPlgﬁaFééanoéoﬁHGEf a polymerization reaction,
t her eby forn1ng a prepolyner that a converS|on of the
di hal o- Bt N TIFFTl iS58 1o WBHPC IS5 da Ry ek)arglng a
sta olynerization step of control

S ORLOoF Ee P FOPRECPALE FOn CRESHERNSHE bt f ch?lwgletwn
ahau at.e hat ter_e ts.in a

295 b ToEhERTahash HPLEt f R e B P A e ana
agfleh gﬁhamg-gpsm&91§g@gaéepnay§$e@@@to dnlQ £206 sorvent.

here y conti nul ng yneri zati on eac ion.

thﬁeﬁl gs&;.%%@g@ne%aﬂﬁ b 7L L PoRt ePssdl #5om 85l rlaé:a@uon
to forma prepolyner having a nelt viscosity of }

t 9e80cPagsas RasHEedeRiafat eoRELBLYT s %&iocu?@c{nﬁcture
15 shear rate of 1,216 sec 1. Water may be added at a

secead shag@elRydtHeioPos YOBr hZAt t108 d B8 b-Cr dhia ti® Ntompound
conpl etion thereof to increase the water content for

t Aeepuhpoged ointowehié ngolfieerization vessel. After the
dehydration step and before the polymerization step, the
amounts of the organic amide solvent and coexisting water
may be controlled as needed. Before the polymerization
step or during the polymerization step, a polymerization
aild and other additives may be mixed,

The mixing of the mixture obtained after completion
of the dehydration step with the dihalo-aromatic compound
is conducted within a temperature range of generally from
100 to 350°C, preferably from 120 to 330°C. When the
respective components are charged into the polymerization
vessel, no particular limitation is imposed on the order of
charging. Examples of a charging method include a method
of partially charging both components in small portions and
a method of charging both components at a time.

In general, the polymerization reaction is preferably
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contents of conmon salt secondarily produced and
impurities 20 in the polymer formed or collecting the
polymer in the form of partlcles The system of the
pol yneri zation reaction 6@ a batch system a
conti nuous systemor a conblnatlon of both systens.
In the batch-w se polynerization, 2 or nore reaction
vessel s may be used for the purpose of 25 shortening
t hengokyndr bzaki tRoeyehget bABceds FOSi temedr®nirsStepiging
22 In the production process according to the present
| Aivent 100, ta posicir eat eehtkaafiher mkheopg! yeenkZat hORethod
reacti on nay be conducted in accordance with a nethod
knéwnetpénisg anfikedatempxrapurehat meshep of mmshimy the
a product 5 wth a water-containing organic solvent is
aF?@ﬁ@@étUF@r eilghanpseerel serotonph einernofy tove a
ymeri zation _reaction, a_product slurry cooled is
séB’éPé{léHl% pfI Prihi BAthadst e golamesi Zgitignedeaction
with water or the like, and the resulting filter cake
§lv%&sh§dWéﬁlal?| 7t BPRYC r eheRFRATFL IR AE X MR A R ERYERE tO

PAS d to th
/&1 BrkFe g?a%%‘%‘ref%n%%c%é mwff%%rgéz ouss’ e
%%885%08 @hegr %gnfc §%ﬁge S0 a?ngeugéé SO that

e granu i s preferabry-se aré%edl%ron1the

rﬁeggngpl %i&'ﬁestg% %m@{@% of %ér?%éo pcgftgf&%@;%%;yffmm

ans a scree because t

e@sﬂyoswak@t edeirombyy PFOFUEI S5 Qb I OAIBSer Gl of the
The product slurry may be subjected to sieving as it

| ShbAgad htghreenPerptelr &xssaify id h@f[eekp/olgﬁ&élelciaﬂgan step.
the polyner. The production process according to the

PTES efio @Rt | MyE Nbé OFh L1008 | Siestidecsiae off washi ng t he
formed polymer w th a hydrophilic organic solvent

cont pmar hgawbderredcion so far as it falls within this
range.

The water content upon the beginning of the
polymerization reaction is preferably controlled within a
range of 0.5 to 2.0 mol per mol of the charged sulfur
source. It is preferable to increase the water content in
the course of the polymerization reaction.

In a preferable production process according to the
present invention, the polymerization reaction is conducted
in the polymerization step by an at least two-stage
polymerization process comprising:

{1} a first-stage polymerization step of heating a reaction
mixture containing the organic amide solvent, the sulfur

source, the dihalo-aromatic compound and the alkali metal

hydroxide of the specified molar ratio at 170 to 270°C in
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proportion of 1 to 30% by weight. The hydrophilic

organic solvent may be either an aprotic organic

solvent or a protic organic solvent. Exanples of the

aprotic organic 25 solvent include ketones such as

acetone; nitriles such as aéétonitrile; and organic

am des such as N-nethyl-2- pyrrolidone and '

N, N- di net hyl f or mam de. Typi cal exanples of 23 the

protic organic solvent include alcohols such as nethyl

talec gh@senetehydf alateholinard giiopRyHt idinC @/F0l0.. 5STRRS® . 0 mol per

hydr ophilic organic solvents may be used either singly

merl  ofn they chenigiedatsivdf urheosafce 5 oAmonguiche se

hydrophilic organic solvents, acetone is preferred in
fost zed 1epc deret ofn ttherébrefpring ngepoPaepolymer that

i mpurities cogpo ed Q& éhe nitrogen aton+containin% .

A GNSERE LR 8F o8 S §18PL8AreMaiEd CPPBRIPAe 18 50 To 98%,

aﬁbempoints of econom cs and safety. However, the use
ol acetone 10 (dehydrated acetone) alone is extrenely

(b@sﬁf%E@EﬁﬂtskﬂgﬁhEol?&%%ﬁ%ak@oﬁegggﬁ BEecBhkgggfﬁng the

at om cont al ni ng conpound. When wat er-contalnin

aneehene f( ydeRusnaeBboRekcitS oUS8¢s88m Qomﬁﬁhkegbring about
liquid, the content of water is preferably 1 to 20%

abg tateghhatnortepr ekésabl ynnat pkopertthanoc2%@by to 10 mol
wei ght, 15 but | ower than 20% by weight. If the

Pegnfeht o6f that ehargedheuhdnsr sevreai nfRg hepganucthe

sol vent used as the mashing Liquidis too low, it is
TEREFLCH FYEECRURE éfentPy 2P Brfov etitieehpiAn timising the

p§£gmg§§gatggagp§?gki§ggen atom cont ai ni ng conpound. |f

cont ent water in the water-containing

Or gani:t +l EMs tUSAGAS pdifnasHidIG g i3 Qo
hi gh, the renoval efficiency of a Iom#nnlecdlar

deeighbleotponenh 4COAPPHEHhe LXhaaCh§da bifel BOXDES8bsity of
extraction with chloroforn) contained in the PAS
0.5 to 30 Pa*s as measured at a temperature of 310°C and a

shear rate of 1,216 sec™t.

Water may be added at a second stage of the
polymerization reaction or upon completion thereof to
increase the water content for the purpose of lowering the
contents of common salt secondarily produced and impurities
in the polymer formed or collecting the polymer in the form
of particles. The system of the polymerization reaction
may be a batch system, a continuous system or a combination
of both systems. In the batch-wise polymerization, 2 or

more reaction vessels may be used for the purpose of

shortening the polymerization cycle time.

9. Post treatment step:
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may be |owered in sonme cases. 25 In the present

i nvention, the polyner is sufficiently washed wth

such a water-contai ning organi ¢ solvent until the

content of nitrogen cont ai ned 4 an extract extracted

24 with the m xed solvent of acetonitrile/water (40%

by weight/60% by weight) is at nost 50 ppm

preferably at nost 40 ppm nore preferably at nost 30

ppm  part ithd ardadudqiefreaioesat aMsirddagPRM @Ret Beesent

basis of the weight of the 5 polyner. The lower limt

ofintrknsinht r agpasconteatmest ohftéhetios desl whieAi prd @t

2 ppm In addition to the washing with such a water-

cortatapbngmey ghai cosdiweat, it hecpotgarre naytial s ondtehod known

washed with an organi c sol vent containing no water, an

oP§anFe in0thkel gehtexomphi hihay a gremtofrmashinf a product

wat er, water, hot water and/or the |like. The PAS

f BiEBdand§tarsecpeainipbyeefeenio wovent rehta wandicg) For

wth an acid or a treatnment with a salt such as .

affBAPURY cRE BRT deomrbetgon pof i ypehwneil F3ggn reaction, a
rocess of the present

Al di th ducti | } )
ReenrDos L RrbY e R Rt & Bob et e PG, 1 e oo ort is
| : PREY ceanBe progi Y ottt of >
Dbk 280 CELIMEC Lo | TR A i D St S Feddh ting
0. i i it
PRLLEEE BmclD CEheLMAch e AFCOLOR B ML, (and e

the; 88scihPLLOR QfPﬁgec§ﬁe§§néolf§¥é§&¥niﬂ&%brh&n&h%o the

content of nitrogen derived from Inpurities’™is

t 98c hb 8hn1 & her 8aRE 0 0fp Bo V@i At d § e porpanentt REESN, a
excessi ve when such a 3%5 is injection-nolded, so 25

t §asnb her reshé Nocam| Bl of PrRsCts d endst i LCaPSRular
defects at its appearance, or the anmount of -

| ppUyhéet ess asthef@thb Dy aseparated from the reaction mixture
by a method of sieving the polymer by means of a screen
because the polymer can be easily separated from by-
products, oligomers, etc. The product siurry may be
subjected to sieving as it is in a high-temperature state,
thereby collecting the polymer.

The production process according to the present
invention comprises the step of washing the formed polymer
with a hydrophilic organic solvent containing water in a
proportion of 1 to 30% by weight. The hydrophilic organic
solvent may be either an aprotic organic solvent or a
protic organic solvent. Examples of the aprotic organic
solvent include ketones such as acetone; nitriles such as

acetonitrile; and organic amides such as N-methyl-2-

pyrrolidone and N,N-dimethyiformamide. Typical examples of
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nold increases to markedly | ower workability upon

nmol di ng 25 and processing. If the content of nitrogen
derived from the inpurities is too high, a die tends

to be contaninated when such?® PAS is extruded. Since

the PAS according to the present inventionis little

in the anount of volatile 5 matter generated, it may

be suitably applied to fields of electronic
eqleppedtscabdghhec! bkevehd YRETHAE N1 OGRS DO Dich as methyl
volatile matter is desired. The PAS according to the
peésehbli neehyloalbakod aRlitpryderosityhel . ganesal |y 1

to 3,000 Pa-s, preferably 3 to 10 2,000 Pa-s, nore
phgflepphliyitOotrgaidiS08c Pasn{asnapaseresed adither singly or
tenperature of 310C and a shear rate of 1,216 sec- 1

)in Fhg PpaSbagsbidinghevethe present invention

contains a | ow nol ecular wei ght conmponent extracted

by SoxHmmexahese ihyelnaicbih 1dlsl orokoim isplasngrouatedbne is
general ly at 15 nost 5,0% by weight, nore preferably
aPTRESEradodpbihaki htis afelkemtarly Hhefeffasnty tq remove
npst 3, 0% by meight. The PAS according to the present

i AVRHEF bheia§OBROSH#dI Yedtde RHFFREER A Wi bt Mdtded

or _extru edzproducts by injection nplding, extrusion

of “TR&"P P ke AAHGHY F’r&s,a}isé’opé Sr& b AU IERE Vlewﬁomts of
T | NVENTI A ' t
pé@&ﬁ&%fgs gﬁgF%%EE%E ﬂ%wev iy tggoy%%g% {ngeéﬁge €

present 1 nven ere can b€ P

”?&5&9&%a%§&“&89t$£@}rﬁiéﬁé“f%“e§%réﬁ%i§ﬂ%ﬂéqﬁﬁ?%ient in the

conpose a nitrogen atom contal ni ng "conpo

f of Fed byo t hemb fACEHL O™ Of r N8 U GaRL Gl 468 P! M ound .
with the alkali metal hy%r‘%%de. e P ha g

tinge 2 6w Pt 86886 n t MBI At d SoreXt 18Rt 1ddd®dd) St@iubed as
on a nold or

a washing liquid, the content of water is preferably 1 to
20% by weight, more preferably not lower than 2% by weight,
but lower than 20% by weilght.

If the content of water in the water-containing
organic solvent used as the washing liguid is too low, it
is difficult to sufficiently remove the impurities composed
of the nitrogen atom-containing compound. If the content
of water in the water—containing organic solvent used as
the washing liquid is too high, the removal efficiency of a
low-molecular weight component (component extracted by
Soxhlet extraction with chloroform) contained in the PAS
may be lowered in some cases.

In the present invention, the polymer is sufficiently

washed with such a'water—containing organic sclvent until

the content of nitrogen contained in an extract extracted
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die, which is caused by the nitrogen atom contai ni ng
conpound, and so it is suitable for use in production
of various nolded or forned products by injection

mol ding, 5 extrusion or the |id%e. EXAMPLES The
present invention will hereinafter be described nore
specifically by the foll ow ng Exanpl es and Conparative
10 Exanpl es. Measuring met hods of physical properties

apdthprapeni ke 9b1¢baraskenbetbastAl Bepsafol | oV Kil)
Yi el d: Assuming that all the available sul fur

carpanentosexystenghtN asreachbodd ¥esseh, apt&fedably at most
dehydration step was 15 converted to a polyner, the
waidghpm(t heorepredbranbunk} @dsthad poehynesr sy Lsed,

as a reference value to calculate out a proportion (%
bpredéeghblyobtthestel hppofoa pbeybesis act udhd yweight of the
collected to the reference value as a yield of the
pBPyrEer - 20THQ) 1ot Mimsidogif ythis meltrogegcoointheniad s of
measured by using about 20 g of a dry polyner by
nebfRsosfetaplr bgPEBhol- € pranuf actured by Toyo Sei ki

Sei sakusho, Ltd.). At this tine, a flat die of 1 mm

in di angt 9% HETIhR FHhice MGeh 1Rgs Wdddd SishaacHpitrFary,

25 and.the tenperature was set to 310C. After the
SBPPHEI 2 BANDF O AS 1P BERRt | nEbHeP SR BITAY kP hdlg washed
fﬁﬂt ghnggesﬁ. t he nEIé visgositg was neasured at_a
sPE5F 74t 27 9F5T 0L kTP BN EIN St T it rUgERC
der.i f i ities in p c elnto a 50-.ni

oot FPaE EOTL TR S e PR o WRP iy np

mXxedrsehypeot LRce! PRl tritl WAl r 7 uft 43y Yiso be
subjected to a treatment {(washing) with an acid or a

treatment with a salt such as ammonium chloride.

10. Poly({arylene sulfide):

According to the production process of the present
invention, there can be provided a PAS, the content of
nitrogen derived from impurities contained in which is at
most 50 ppm on the basis of the weight of the polymer as
determined in accordance with a measuring method (described
in Examples) specified in the description of the present
application. If the content of nitrogen derived from the
impurities is too high, the amount of a volatile component
becomes excessive when such a PAS is injection-molded, so
that the resulting molded product tends to cause defects at
its appearance, or the amount of impurities adhered to a

mold increases to markedly lower workability upon molding
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5 by weight)] of acetonitrile and water. An extraction
process is conducted for 30 m nutes by ultrasonic

washi ng, and the m xed sol vent containing an extract

was dried to recover the extr&ct. Elenental analysis

was conducted on the extract by neans of a mcro

ni trogen-sul fur analyzer 10 (manufactured by ASTECH

Corp., Model "ANTEK7000") to determ ne a content of
NkhaogedcedBEngONtENtL Y JHddREeD F WA ARANCAed RS &rom
reduced value to the sanple (polyner). 4)

Deher minpatiofe Soxhted ©XgKACL I @1 ©fnds | oWH®| @G Ainated
wei ght conponent: 15 About 10 g of a pol yner was
svbhgectadht e Saghietexextdad! | @indd ihe0 PSS @kcording to
chl oroform as an extracting solvent. Extraction tine
wakespresen® houestidites lioupe ein orhofamdient of volatile
extraction, the solvent was evaporated by a rotary
emapbeat oenenated helt esdyuee wasl valelmarirl jee ato 20 <GB of
for 2 hours. The weight of the extract remaining in a

f FASRT AR € hed hpasE e et cli et e utwhil Gorirdritbigfion of
a | ow nol ecul ar wei ght conponent contained in the
pBP%ﬁE%l%nmaFE%rbh§ige%%r?%e nmeasured wei ght and the

wei ght of the polyner used in the extraction., 25 (5)
Gas geﬂthF@é:a@&QFddPﬂnﬁothQ PARFFEtanlVER LS Bé%c@ melt

PHSROEY 0505855 5m0l Th 1 iy U o2 gt < APLGH o o0
Eheed T A e L A T SR e R R e
e St e T O AP MRkt B
i's smalfhe PAS according to the present invention contains a
low—molecular weight component extracted by Soxhlet
extraction with chloroform in an amount of generally at
most 5.0% by weight, more preferably at most 4.0% by weight,
particularly preferably at most 3.0% by weight.

The PAS according to the present invention may be
molded or formed intc various molded or extruded products

by injection molding, extrusion or the like. Among PAS,

PPS is particularly preferred.

FFFECTS OF THE INVENTION

According to the present invention, there can be
provided the PAS markedly reduced in the content of
impurities composed of a nitrogen atom-containing compound
formed by the reaction of the organic amide solvent with

the alkali metal hydroxide. The PAS according to the
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B: Pitch is sonewhat great, and C. Pitch is great. 10
Exanple 1 1. Dehydration step: A 20-liter autoclave
(reactor) made of titaniumwas charged with 1,803 g
of an aqueous sodi um hydrosul f4%e (NaSH) sol ution
[sul fur (S) content: 20.06 nol; analytical 15 val ue of
NaSH by a neutralization titration nmethod: 59.42% by

wei ght (19.11 nol); sodiumsulfide (Na2S) content:

0p98sefBl inkadingnans aBat yeheal Vattee 0in62e38%04) a moid or
wei ght as neasured by iodinetry and 1,045 g of a
74168%why chet ghtauagiebystBoth Ubrbye oxtsie-¢Ne€3ddning
solution (NaOH content: 20 19.35 nol) together with
6cd0Rogndf, Aadeshyli€2ipysubdtaldbaefof hesei hafpesduction of
abbreviated as "NWP") . Assuming that a sulfur source
cuapboed wbldedi am hydredupfodecandosotiimesiod imeldirsy,
indicated as "S", NaOH NaSH before dehydration is 1.01
( ABLEHBLPD andthacHikeis 0. 96 (mol /mol). 25 After
purged with nitrogen gas, the contents were gradually
heated to 200C over 2.5 hours with stirring to
distill off 824.3 g of water _and 829.7 g of NWP. At
this 29 time, 0.38 nol of EPEMEEES sulfide (H2S) was

of f. Accor avai,l abhl e S co

O g e L v o 'ﬁ%ﬁn%ﬁ%ﬁl&é L rabé goggrivea
"Bl e ThScARHAL  Of OHZFS%V%%H Liped PLlnPLLespondede: e
St KL AR A ewra “fadressien 3

%ngegtgéé 8r &Eagéé@éPig@ﬁ@geéﬁé(ﬁﬁrf%Iﬁgﬁé”
breviated as "
(1) Yield:

Assuming that all the availlable sulfur component
existing in a reaction vessel after a dehydration step was
converted to a polymer, the weight (thecretical amount} of
that polymer was used as a reference value to calculate out
a proportion (% by weight) of the weight of a polymer
actually collected to the reference value as a yield of the
polymer,

(2) Melt viscosity:

A melt viscosity was measured by using about 20 g of
a dry polymer by means of Capirograph 1-C (manufactured by
Toyo Seiki Seisakusho, Ltd.). At this time, a flat die of
1 mm in diameter x 10 mm in length was used as a capillary,
and the temperature was set to 310°C. After the polymer

sample was placed in the apparatus and held for 5 minutes,

the melt viscosity was measured at a shear rate of
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10 available S = 1.060 (nol/nol)] of pDCB, 2,000 g of

NVMP and 97 g [total water content in the

reactor/available S = 1.50 ( /ol )] of water were

added, and 7.44 g of NaOH haviMg a purity of 97% was

added in such a manner that (NaCH in the

reactor/available S) is 1.060 (nol/nol) . NaCH (0.76

nol) 15 produced by volatilization of H2S is contai ned

i A,zhé seedttor. 3. Polynerization step: Wile a

stirrer installed in the reactor was operated at 250

rdady Efontavti of wasrogadudéetivatl 226 fopuditoed,in 2fblymer:
and the reaction mxture was then heated to 230C over

30 mi nutrex ta donmdudteatfe asdacticordated220C forflabsample
hours (first-stage polynerization step) Thereafter,

t BBAnARLBE Oéfar@wedtﬁ@hge@t {aectenitrilomeater = 40:60 (%
i ncreased to 400 rp 461.0 g of water was charged
uRdereprBEsir et ﬁt:%t?ﬁét%l? eakdo¥atent alBnwgrdraction
content in the reactor/available S =_ 2.80 (nol/pol)]

WRF PESEBNE P nEPRGUEREIsEPF r# Agniantes Hey bt Gefashing,

heated to 260C t t for 30 5.0 h
(RO R ag bRy REPT itm Bt rep) TF aFCRUSt ARl to

S%SBOV@I‘t ecggprgé{:on ﬂf?l"}egl r?gg%%iall%%l gnﬁgrn%ﬂ;&lj:gd on

reac Ion m Xture coo o-°ro

Wefe eﬁeﬁgéﬁ%ﬁmﬁeéﬁét g mﬁfyrﬁb ﬁ@%&@%@ﬂf%{ha&za

collect a gra yner epar ate

p@haﬂﬁfa&@§r&@SB§dAsf§@H3@09@nUtﬁ@ﬂé&tfhﬁ&
solution of 57.2 g of ion- exchanged water an 1 086 5

gdeteaeehong tonsdeh &f MBINESged hatrHdhe oWt o@f ndtrogen
washing liquid is 5 tines as nuch as 10 the

theor phdtehtadoadt a of edi€eobynms €9l d1ectethpld HH1Smer) .
case, the water content in the washing liquid of the
mi4edDetermination (Soxhlet extraction) of a low-molecular
weight component:

About 10 g of a polymer was subjected to Soxhlet
extraction with 50 ml of chloroform as an extracting
solvent. Extraction time was set to 6 hours. After
completion of the extraction, the solvent was evaporated by
a rotary evaporator, and the residue was vacuum-dried at
60°C for 2 hours. The weight of the extract remaining in a
flask was then measured to calculate out a content of a
low-molecular weight component contained in the polymer on
the basis of the measured weight and the weight of the
polymer used in the extraction.

{3) Gas generated:

Four grams of a sample and a test piece of SUS were

placed in a test tube and heated and held for 3 hours at
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solvent is 5% by weight. After the above-descri bed
washing was performed tw ce, washing (washing time:
20 mnutes) with 1,143.7 g of ion- 15 exchanged water
was conducted 3 tines. Thereaf4®er, this washed pol yner
was washed for 30 minutes with a O. 3% by wei ght
aqueous acetic acid solution prepared by adding 3.43
g of acetic acid to 1,143.7 g of ion-exchanged water,

apdov@shied, (yashing i igiecy 20 AERYt eg) %ggkt 'tQB@' wés then
times 20 wth 1,143.7 g of ion-exchanged water

obtaiknta msﬁgdfoﬁownn@urga@b y\@@rhlﬁ@ny@ﬁa@@m,uaxecgmount
with the tenperature of the washing |iquid controlled
t ofrpoticheapkeatdr ec thel teati ppecadtef e wes hi ngnatesy
conducted through a 100- nesh screen. The water
cohtentednta mekecakgudfment 2bnfadtoadanre iwnlgacthst ep
was 40 to 60% by weight. This washed pol yner was
dEpédouing05Cahderd3 hours. The yield of the purified
pol ynmer thus obtained was 92% The results 31 are
shown it Fapich s peadpgl.e 2 1. Dehydration step: 5 A
20-liter autoclave (reactor) made of titanium was

char ged® ‘wiftHch 951 spmeihat gdgedus 286di um hydrosul fi de
( NaSH) SO|HHV§F [sulfur (S) content: 22.08 nol;
analytlcal H by a neutralization
titration nethod: 61.86@6 by wei ght (21.53 nol) ;
sodi um sul fide (Na2S) content: 0.55 10 nol] having an
anal ytical val ue of 63. 449&?¥ ﬁe'g t as neasured by
iodinetry and 1,151 g of y wei ght aqueous

spdlygm Aroxideg ﬁ@%C}D solution (NaOH content: 21.53
nol ) together Wi t 701 g of NWP. Assunming that a

ggld:‘ mn ASOW a8 +eMReSed 10k S qdium:BY e sHkl be¢e+8Rdniun was

charged with 1,803 g of an agqueous sodium hydrosulfide

(NaSH) solution [sulfur (S) content: 20.06 mol; analytical
value of NaSH by a neutralization titration method: 59.42%
by weight (19.11 mol); sodium sulfide (Na,S) content: 0.95
mol] having an analytical value of 62.38% by weight as
measured by iodimetry and 1,045 g of a 74.08% by weight
agueous sodium,hydroxide (NaCH} solﬁtion {(NaOH content:
19.35 mol) together with 6,702 g of N-methyl-2-pyrrolidone
(hereinafter abbreviated as “NMP”). Assuming that a sulfur
source composed of sodium hydrosulfide and sodium sulfide
is indicated as “S”, NaOH/NaSH before dehydration is 1,01
{mol/mol), and NaOH/S is 0.96 (mol/mol).

After purged with nitrogen gas, the contents were

gradually heated to 200°C over 2.5 hours with stirring to

distill off 824.3 g of water and 829.7 g of NMP. At this
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15 sulfide is indicated as "S", NaOH NaSH before

“dehydration is 1.00 (nol/nol), and NaOH/ S is 0.97

(rmol/nol). After purged with nitrogen gas, the

contents were gradually heat to 200C over 2.5 hours
with stirring to distill off 852.8 g of water and

852.8 g of NMP. At this 20 tine, 0.40 nol of hydrogen

sul fide (H2S) was volatilized off. Accordingly, an
avambabbe38 mobt et hidrbbenreactdde afiBdr wahevolatilized
dehydration step was 21.68 nol. The anmount of H2S

vofat i | Acesrdffglgor reas porddditice B #dmeintd Hasetcorctheor
charged S. 25 2. Charging step: After the dehydration
saépert hber dabyodratbmn as héepgwa211$86 Srohoof (The amount of
avai |l able S was cooled to 170C, 3,347 g 32

[ BECR @&l 1 ldied 9 ks yhroidatbltd lofipbeBs 22284 gn the
of NWP and 114 g [total water content in the

r 6BeteffaVai lable S = 1.50 (nmol/nmol)] of water were
added, and 16.12 g of NaOH having a purity of 97% was
afidedFRIEBE NS BCPanner that 5 (NaOH i n t he

tor/ i 1,abl is. 1.054 [/pol) . NaOH (0.78,
o oL, SolharbLalt faltor “BseactiitephlalRing
I n,t t 3. Pol i zation step: Wile
37t PR T RetEl PRl FFR R Fbamt e vt bisbri o Ofo 4951 9
250 | 0, rod .
R B e e il /
SOvEL ML S § 0= CONGKET (hhe/dLACt ION e300 JA ol-of wMp and
hours (first-stage pol ynmerization step) Thereafter

toe QUIBSFal Ofatevabakions of die SddddS/MRSilable 5 = 1.50
increased to 400 rpm 15 441.5 g of water was charged

UNGEEL /RS ESBUW £ wat Or terd eatded, [4md a . apteloCai®Nthaving a
in the reactor/available S =

purity of 97% was added in such a manner that (NaOH in the
reactor/available S) is 1.060 (mol/mol). NaOH (0.76 mol)
produced by wvelatilization of HyS is contained in the
reactor.

3. Polymerization step:

While a stirrer installed in the reactor was operated
at 250 rpm, a reaction was conducted at 220°C for 1 hour,
and the reaction mixture was then heated to 230°C over
30 minutes to conduct the reaction at 230°C for 1.5 hours
(first-stage polymerization step}. Thereafter, the number
of revolutions of the stirrer was increased to 400 fpm,
461.0 g of water was charged under pressure into the
reactor [total water content in the reactor/available S =

2.80 (mol/mol)] while continuing the stirring, and the

contents were heated to 260°C to conduct a reaction for



2.63 (nol/nol)] while continuing the stirring, and the
contents were heated to 255C to conduct a reaction for
4.0 hours (second-stage polynerization step). 20 4.
Post treatnent step: The thus-¥btained pol ymer was
washed and dried in the same manner as in Exanple 1
except that the water content in the m xed sol vent of
wat er / acet one upon t he washi ng was changed to 3% by

wei_ ghhouFhe (¥b§b§d°§t&@8 ﬁHiyﬂEéﬁﬂzQ@id{I@%t y thus
obt ai ned was 92% The results are shown in Table 1. 33

Exanpbet3tteabDabydr atbpn step: A 20-liter autoclave
(reactor) made of titaniumwas charged with 1,801 g

of an agieats-eqdiatddiy drfosiid irde s ieNgSH), 596l. 8t goBf the

[sul fur (S) content: 19.96 nol; analytical value of

NaSkichyon mertnaki zabied tedrate onooret bathe SO de vrs

wei ght (19.12 nol); sodiumsulfide (Na2S) content:

Os8aplad| knfagiAgednthnabhyhi gal OGahemwh ofcBReri 206 ascllect a

measured by iodinmetry and 1,032 g of a 73.95% by

werghtlagueolEmeddi ufhe mlugrcﬁetmrc@ée(d\lmﬂyw Weisowashed
(NaOH_content: 19,08 nol) together with 6,009 g of

N@F»r AQsTANRECE hat th 3 uniged %%?E%D%d?lﬁ)o%%og of Shodiam

l[fide _is |nd|cated as "S",

I\é%gﬂi?%égﬂ'ﬂg‘g%%?g %ng/ yﬂlr%ﬁ? on §s0f. 3F ?%wwqch ghdianner
0. 96

) g%gaheg%omeﬁm%o%?% f%lﬂ%%%i&%eﬁ'd hidh ap oo as

200C, OB 2P 0PULR LI B L D0 ko ISHAL QT 1 e

c§genD£thwg¥?fo@§§t§H£f$geF d Cgﬁ?g%vf&§§t4s&%ﬂ¥he mixed

Accor di ng an avai

rg@g@gﬁtZQSa@%egyt@glg@@ydrat|on step was 19.57 nol .
The anmount of

After the above-described washing was performed twice,
washing (washing time: 20 minutes) with 1,143.7 g of ion-
exchanged water was conducted 3 times. Thereafter, this
washed polymer was washed for 30 minutes with a 0.3% by
weight agqueous acetic acid solution prepared by adding
3.43 g of acetic acid to 1,143.7 g of ion-exchanged water,
and washed (washing time: 20 minutes) additional 4 times
with 1,143.7 g of ion-exchanged water to obtain a washed
polymer. Each washing was conducted with the temperature
of the washing liquid controlied to room temperature.
Filtration after the washing was conducted through a 100-
mesh screen. The water content in a wet cake after
filtratiqn in each step was 40 to 60% by weight. This
washed polymer was dried at 105°C for 13 hours. The yield

of the purified polymer thus obtained was 92%. The results
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H2S vol atilized off corresponded to 1.97 nol % based on
the charged S. 2. Charging step: After the

dehydration step, the reactor containing 25 19.57 nol
of the available S was cool ed 3o 170C, 2,920 g

[ pDCB/ avai l able S = 1.015 (nol/nol)] of pDCB, 3,589 ¢
of NW and 167 g [total water content in the
reactor/available 3 S = 1.70 (nol/nol)] of water were
addedghand 14 ag1ef1NaCH having a purity of 97% was
added in such a manner that (NaOH in the
reactor/available S) is 1.060 (nol/nol) . NaOH (0.79
nol ) produced by volatilization of H2S is contained 5
in the reactor. 3. Polynmerkzanpoa step: Wiile a

stirrer installed in the reactor was operated at 250

r pm Dahydastion saspconducted at 220C for 4.5 hours
(first-stage polynerization step) Thereafter, the
nunber A ¢ Gbfl irtevolagtticodsivel  (ree oo r erdeas fi iéteased was
to 400 rpm 606.4 g of water was charged under
pEBasgrd Whtb i h@51lregaefonrn[2oredusatetiworedtosnl five
reactor/available S = 3.42 (nol/nol)] while .
coHePRbI ARlERECRt iFRIAYT ARH twRterbnteht @8 iktle Hgmlattical
to 255C to _conduct a reactjion for 15 3.0 hours

($BLEBRAOSt B3Rt py yRerPUaF R bR EEYY . Hi APt tdhdeftl - 86%
. The, t hyus- obt ai ned [,y . d dd
he e S n e Rahnero 0 | B e e R ISR I edl foefing 0.55

Pfi . pol t . Obt ai_ned % .ol ul.t
PHELL) B R 2 B D6, 188 PRI oS o

Sﬁ@@sﬁ?e&hﬁyp?&dfﬁé%fftégﬁ f}f@l“§r5¥ a 74.78% by welght
agueous sodium hydroxide (NaOH) solution ({(NaOH conteﬁt:
21.53 mol) together with 6,701 g of NMP. Assuming that a
sulfur source composed of sodium hydrosulfide and sodium
sulfide is indicated as “$”, NaOH/NaSH before dehydration
is 1.00 {mol/mol), and NaOB/S is 0.97 (mol/mol).

After purged with nitrogen gas, the contents were
gradually heated to 200°C over 2.5 hours with stirring to
distill off 852.8 g of water and 852.8 g of NMP. At this
time, 0.40 mol of hydrogen sulfide (HzS) was volatilized
off. Accordingly, an available § content in the reactor
after the dehydration step was 21.68 mol. The amount of
H;S volatilized off corresponded to 1.79 mol% based on the
charged §.

2. Charging step:

. After the dehydration step, the reactor containing

21.68 mol of the available S was cooled to 170°C, 3,347 g
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performed in exactly the sane manner as in Exanple 1.
25 After conpletion of the reaction, the thus-obtained
pol ymer was washed and dried in the same nanner as in
Exanple 1 except that the wat¥r content in the mxed
sol vent of 35 water/acetone upon the washi ng was
changed to 20% by weight. The results are shown in
Table 1. Conparative Exanple 1 5 The dehydration step

tQpth/QQEYﬂEBléa§|QnIS@§@ mw/m@ﬂ]‘%fr%bw 82(%43@ of
the same nmanner as in Exanple 1. After conpletion of

t REpr eaat 100, gt peotAUSwbE Al BeHt Ot YIRI thaase d@ishethvailable
and dried in the same manner as in Exanple 1 except

t Bat tLheowasbl ngoW t hof hea o¢ ganete Sodiven) avas 14.12 g of

changed to washing with acetone (water content: at

n¥sOH1Pavhbygwei ghtltpfof 109Waeagdddd Mhesuddsu trsarateer that

shown in Table 1. Conparative Exanple 2 15 The
déNg@Hatnohhst epacbor havpbl yinbe | $htionl siep (erle/mol) . NaOH

performed in exactly the sane manner as in Exanple 2.

Aﬂﬂe?%f@ﬁb) eproduetdtihe Yebetlbhzathen thudShtis gegdtained

was washed and dried in the sane manner as in

Cbﬁpé?ﬁtF@%CtE&anple 1. The results are shown in Table

1, 20 Conparatjyve Exanple 3 The dehydration step to

t e B%F¥ﬁ%??§%f+%% %F%E mere perforned in exactly the

Ex f | et ft
f:rargtl ﬁ% %ifltgrgﬁarm SF’&A‘&‘F| oﬂ'%r nE'nglgggogﬁngSerated

roon1te fure was_s ed, and

?oﬁ%ﬁ Moo nE g FeefT o2 é%é%?daA@r%éi %Or 1 hour,
?%g%ﬂ?%% Jg§c£fg§ ﬁf@@&@éeﬁagoiﬁgﬁrh¥§¥égw¥%“§%o C over

30 minutes to conduct the reaction at 230°C for 1.5 hours
(first-stage polymerization step). Thereafter, the number
of revolutions of the stirrer was increased to 400 rpm,
441.5 g of water was charged under pressure into the
reactor [total water content in the reactor/available S =
2.63 (mol/mol}] while continuing the stirring, and the
contents were heated to 255°C to conduct & reaction for
4.0 hours ({second-stage polymerization step).

4. Post treatment step:

The thus-obtained polymer was washed and dried in the
same manner as in Example 1 except that the water content
in the mixed solvent of water/acetone upon the washing was
changed to 3% by weight. The yield of the purified polymer

thus obtained was 92%. The results are shown in Table 1.
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36 time: 20 mnutes) 5 tines with 1,151.4 g of

i on-exchanged water in such a manner that the anpunt
of a washing liquid is 5 times as nmuch as the

t heoretical amount of the pol y¥er coll ected.
Thereafter, this washed pol yner was washed for 5 30
mnutes with a 0.3% by wei ght aqueous acetic acid

sol ution prepared by adding 3.45 g of acetic acid to

1,151.4 g of ion-exchangedEygﬁgie and washed (washi ng
time: 20 mnutes) additiona imes with 1,151.4 g

ofl .i pahy@xghangedry@t er to obtain a washed pol yner.
Each washing 10 was conducted with the tenperature of

t he waghizoglited dutelre | (@@aicdorgomatienper aittbaium was
Filtration after the washing was conducted through a
16bangst sttkeh, 8Thegwaf ein zgméend 4odiumetydakeil fide
after filtration in each step was 40 to 60% by

wéNgBl} Fhistieshesupbhyned) wesntened B . D515 drawlytical
13 hours. The results are shown in Table 1. 37 C'-00
VORUuE NVEH NaSH | by (a NORMEYANE}zation titration method: 59.5%

by weight {(19.12 mol}); sodium sulfide (NazS) content: 0.84
mel] having an analytical value of 62.12% as measured by
iodimetry and 1,032 g of a 73.95% by weight aqueous sodium
hydroxide (NaOH) soclution (NaOH content: 19.08 mol)
together with 6,009 g of NMP. Assuming that a sulfur
source composed of sodium hydrosulfide and sodium sulfide
is indicated as “S7, NaOH/NaSH before dehydration is 1.00
(mol/mol), and NaOH/S is 0.96 (mcl/mol).

After purged with nitrogen gas, the contents were
gradually heated to 200°C over 2.5 hours with stirring to
distiil off 831.2 g of water and 791.7 g of NMP. At this
time, 0.39 mol of hydrogen sulfide (H:S) was volatilized
off. Accordingly, an avallable $§ content in the reactor
after the dehydration step was 19.57 mol. The amount of
H>S volatilized off corresponded to 1.97 mol% based on the
charged S.

2. Charging step:

After the dehydration step, the reactor containing
19.57 mol of the available S was cooled to 170°C, 2,920 g
[pDCB/available S = 1.015 (mol/mol)] of pDCB, 3,589 g of

NMP and 167 g [total water content in the reactor/available
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S =1.70 (mol/mol)] of water were added, and 17.1 g of NaOH
having a purity of 97% was added in such a manner that
{(NaOH in the reactor/available 8) is 1.060 (mol/mol)., NaOH
(0.79 mol) produced by volatilization of H,;S is contained
in. the reactor.

3. Polymerization step:

While a stirrer installed in the reactor was operated
at 250 rpm, a reaction was conducted at 220°C for 4.5 hours
(first-stage polymerization step). Thereafter, the number
of revolutions of the stirrer was increased to 400 rpm,
606.4 g of water was charged under pressure into the
reactor [total water content in the reactor/availlable § =
3.42 (mol/mol)] while continuing the stirring, and the
contents were heated to.255°C to conduct a reaction for
3.0 hours (second-stage polymerization step).

4. Post treatment step:

The thus-obtained polymer was washed and dried in the
same manner as in Example 1. The yield of the purified
polymer thus cbtained was 89%. The results are shown in

Table 1.

Example 4

The dehydration step to the polymerization step were
performed in exactly the same manner as in Example 1.
After completion of the reaction, the thus~obtained polymer
was washed and dried in the same manner as in Example 1

except that the water content in the mixed solvent of
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water/acetone upon the washing was changed to 20% by weight.

The results are shown in Table 1.

Comparative Example 1

The dehydration step to the polymerization step were
performed in exactly the same manner as in Example 1.
After completion of the reaction, the thus-obtained polymer
was washed and dried in the same manner as in Example 1
except that the washing with the organic solvent was
changed to washing with acetone (water content: at most 1%
by weight) of a 100% reagent. The results are shown in

Table 1.

Comparative Example 2

‘The dehydration step to the polymerization step were
performed in exactly the same manner as in Example 2.
After completion of the reaction, the thus—-obtained polymer
was washed and dried in the same manner as in Comparative.

Example 1. The results are shown in Table 1.

Comparative Example 3

The dehydration step to the polymerization step were
performed in exactly the same manner as in Example 2.
After completion of the reaction, 1,611 g of the reaction
mixture cooled near to room temperature was sampled and
sifted through a 100-mesh screen to collect a granular

polymer. The thus-separated polymer was washed (washing
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time: 20 minutes) 5 times with 1,151.4 g of ion—exchanged
water in such a manner that the amount of a washing liguid
is 5 times as much as the theoretical amount of the polymer
collected. Thereafter, this washed polymer was washed for
30 minutes with a 0.3% by weight aqueous acetic acid
solution prepared by adding 3.45 g of acetic acid to
1,151.4 g of ion-exchanged water, and washed (washing time:
20 minutes) additional 4 times with 1,151.4 g of ion-
exchanged water to obtain a washed polymer. Each washing
was conducted with the temperature of the washing liquid
controlled to room temperature. Filtration after the
washing was conducted through a 100-mesh screen. The water
content in a wet cake after filtration in each step was 40
to 60% by weight. This washed polymer was dried at 105°C

for 13 hours. The results are shown in Table 1.
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43 C) i1l 4a P043 CO NO O E Oro S141 -H
'O CN+0 41 ro OPN 43C CC Obl 43 Cm O
UO 43 0 Z HN 38 As apparent_ fromthe results shown
in Table 1, it is understoodXhat in the PASs
(Exanmples 1 to 4) according to the present invention,
the content of the | ow nol ecul ar

As apparent from the results.shown in Table 1, it is
understood that in the PASs (Examples 1 to 4) according to
the present invention, the content of the low-molecular
weight component as determined by the Soxhlet extraction is
at the same level as or somewhat higher than the PASs of
Comparative Examples 1 and 2 obtained by washing the
organic solvent, but the content of nitrogen derived from
impurities is markedly reduced. As a result, the PASs
according to the present invention are markedly inhibited
from volatilization of impurities composed of a nitrogen-
containing compound or adhesion to molding or forming

apparatus thereof, which is caused by the impurities.

INDUSTRIAL APPLICABILITY

The PASs according to the present invention camn be
molded or formed into wvarious injecticon-molded products or
extruded products such as sheets, films, fibers and pipes
either singly or by incorporating various kinds of
inorganic fillers, fibrous fillers and/or various kinds of
synthetic resins, if desired, as they are or after

subjected to oxidative crosslinking.
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wei ght conponent as determ ned by the Soxhl et

extraction is 5 at the sane |evel as or sonewhat

hi gher than the PASs of Conparative Exanples 1 and 2

obt ai ned by washi ng the orgaﬁﬁ% sol vent, but the

content of nitrogen derived from inpurities is

mar kedly reduced. As a result, the PASs according to

the present invention are narkedly inhibited 10 from

vol atilization of inpuritiegigammpwsed of a nitrogen-

cont ai ni ng conpound or adhesion to nolding or form ng

apparatus thereof, which is caused by the inpurities.

| NDUSTRI AL APPLI CABI LI TY 15 The PASs according to the

presentl i nkeptrocescafiobeprndlidédgon polpgdriyheéne sulfide)

various injection-nolded products or extruded

ppydpeismeuéhing sheelfurfitnscefabdrs dbdapbpesomatic

either singly or by incorporating various kinds of

i ABMGanre iRl teespreppreasofi anertkahll/metyhrhwiroxide in an

kinds of 20 synthetic resins, if desired, as they are

oPTEPPEF aBuBFetPLUCRB. ORI HAR | GRMRF 53T i FRFMRY 3 polymer

CLQINB 1. Q process_for producing, a poI%éar | ene, ,

sAPFRYBTY BY pBEyRBIYZFRGZAt oM it U8 ot g BpRf pl ¢ organic

di hal 0-aromatic 5 co und, in_the presence of. an .

AP RAY PR R AR LA BT B RCFh B 2 P GRRTEE A R sbi Teri0® BY
L€ 0 ' ' oly . cobtai ned by the

o TR B PR LR B FFE s BV agR efffe comtent

CQEtEEEE?ﬁeHB Sﬁtgp?@dpiﬁpgﬁtéggréét1e§ 5%@@§“®¥K§ mixed

wei ght, ereby collecting a puritied polynmer, t

cepi e8ht 1000fa hi£908Hs COPtA: N\ | b el Xt ACtile and 60% by
extracted by a m xed solvent containing 40% by wei ght

Ofic2gRL OBFt fht &r andoROPAOYpuMeF OB i1y erid romidde 50 ppm

purified polyner is at nost 50 ppm on the basis of
tbe veegbisDE dhetpol woRght of the polymer.

2. The production process according to claim 1,
wherein the washing with the hydrophilic organic solvent

containing water 1is repeated at least twice.

3. The production process according to claim 1,
wherein the hydrophilic organic solvent is a ketone,
nitrile, organic amide, alcoheol or a mixture of at least

two solvents thereof,

4. The production process according to claim 1,
wherein the hydrophilic organic solvent containing water is
acetone containing water in a proportion of 1 to 20% by

welght.
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15 2. The production process according to claiml1,

wherein the washing with the hydrophilic organic

solvent containing water is repeated at | east tw ce.

3. The production process accéVHing toclaiml1, 20
wherein the hydrophilic organic solvent is a ketone,
nitrile, organic am de, alcohol or a m xture of at

| east two solvents thereof. 4. The production process
according traeChbabiutridh phecess hbeohydhgphbl éCaim 1,
organi c solvent containing water is acetone
cehtakhhnghwahedrbphil P oPpoFahHe ©b1det® 2N HVhing water is
wei ght. 40 5. The production process according to

ckaefmiie cuheaeningheahydrophi | propsganie sOlwventlower than
containing water is acetone containing water in a

pE&pbrt WoRgbE, nbtt| bweert blazn 206 byy vied ghitt . but | ower

than 20% by weight. 5 6. The production process

according to claim1, wherein-a purified polyner, the
content_of nitrogen contained in the extract )
extractéed BYet RECHIKEHOBOPYRRABSS cORFRIAIRY BOWwbyim 1.

wej ght . of acetonjtrile and 60% by wei ght 10 of water
fV%ing‘FWé PUPTFTRUSPOPYHERST s Blte npdit Lt i o1 dRen

R S T el LA 47 S0 e
Lfl , 15,
cGBHEALL SR PR TBL LD £ oMl ol oM Bl E e et e

Qlf%Q’EQ]{W{T’H&R%ﬁ%‘%@%%{é%%%%&?ri ' Sa@tmd?ét%&spg%? on the

C
by  weig IS co t production proce

ag591 8i 88 tQechalgmd, oﬁ%wiﬁ%ﬁ@r putd fded polyyrer

having a nelt viscosity of

7. The production process according to claim 1,
wherein a purified polymer, the content of a low-molecular
welght component extracted by Soxhlet extraction with
chloroform from the purified polymer is at most 3.0% by

weight, is collected.

8. The production process according to claim 1,
wherein a purified polymer having a melt viscosity of 1 to
3,000 Pa*s as measured at a temperature of 310°C and a

shear rate of 1,216 sec™ is collected.

9. The production process according to claim 1,
wherein the production process of the poly(arylene sulfide)
by polymerizing the sulfur source and the dihalo—-aromatic

compound in the presence of the alkali metal hydroxide in
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3,000 Pas as neasured at a tenperature of 310C and a

shear rate of 1,216 sec' is collected. 9. The

production process according tg claim1l, 25 wherein

t he production process of the4ﬂoly(arylene sul fide)

by pol ynerizing the sulfur source and the

di hal o-aromatic conpound in the presence of the

al kali netal hydroxide in 41 the organic am de sol vent
CRHRIr bggant Beameapesbivenst epfprotes (dhe ardehydt akd Ofceps

step of heating and reacting a m xture containing an
opbgani ¢ ami de solvent, an alkali nmetal 5 hydrosulfide

and the alkali metal hydroxide in a proportion of

0.(95 todéhg8raviopestapl obf heheingkahd nedating a mixture
hydrosul fide to discharge at |east a part of a
desnickintag gonpagpirhg amiée sebvienhe imteikali ofetdle

S sten1containing the mxture to the exterior of the .
§§ﬂ§WUl@l@9) apdchBegihla bt epebil ddddrer bie alkad iproportion
met al droxide and. water to the m xture remaining in

t Ré Qy%i effatt 8P PRéE PEENYEEa®f ok et 2bkabs Mmeeied, in
ng a nEE ;r that .1.00 to 1.09 nol of the aIkaI, ,
Yarefy b PdECafiSBhares %tol%‘ft %fpﬁ\}é’feﬁ’ o ¢listillate
ur.s ce ereln

?é?%f?%a £ 28t EPalurtill 1 TPP00r cor ) F ey TP Pee Lning
aal by ppi gl DyckpsuLLide, and. @elﬁg{é&l stage

ynerlza Ion s ep of "add aromatic

CQEPO nghéﬁgﬁﬁs g%é uge g@d§H j ai£§i§L%é%glzﬁg&¥é§ade and

and t o-aromatic conpound to a pol yneri

2Qateactbommat ndxtepperahdi £i 0k Af0ho L70CH naf{l@c the
organi ¢ am de solvent, thereby form ng ‘a prepol ymner

t hahyara€ooMesstpn 9§ ﬁ@@d@lahai@ SHONBE | Ra PO 15,00 to
50 to 98% and

1.09 mel of the alkali metal hydroxide and 0.5 to 2.0 mol
of water are present per mol of a sulfur source
(hereinafter referred to as “charged sulfur source”)
including the alkali metal hydrosulfide, and

{3} a first-stage polymerization step of adding the dihalo-
aromatic compound to the mixture to subject the sulfur
source and the dihalo-aromatic compound to a polymerization
reaction at a temperature of 170 to 270°C in the organic
amide solvent, thereby forming a prepolymer that a
conversion of the dihalo—éromatic compound is 50 to 98%

and

(4) a second-stage polymerization step of controlling the
amount of water in the reaction system after the first-

stage polymerization step so as to bring about a state that

water exists in a proportion of 2.0 to 10 mol per mol of
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(4) a second-stage polynerization step of controlling

the 25 anpbunt of water in the reaction systemafter

the first- stage polynerization step so as to bring

about a state that water exiéﬁ% in a proportion of

2.0 to 10 nol per nol of 42 the charged sul fur source,

and heating the reaction system at 245 to 290C,

t hereby continuing the polynerization reaction. 5 10.
Atpel yhatygkaneusahii dehrobt ahnedhbyt pohyoRE i Zéd@tidn system
sul fur source and a di hal o-aromatic conpound in the
paesencetof 2a0°@) kigld ram} adorhyidoigecHen PN yaeGaaG ion

am de solvent, wherein the content of nitrogen
coptaithed.in an extract extracted by a m xed sol vent
contai ning 40% by 10 wei ght of acetonitrile and 60% by
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11. The poly{arylene sulfide) according to claim 10,
wherein the content of nitrogen contained in the extract
extracted by the mixed solvent containing 40% by weight of
acetonitrile and 60% by weight of water from the polymer is

at most 25 ppm on the basis of the weight of the polymer.

12. The poly{arylene sulfide) according to claim 10,
wherein the content of a low-molecular weight component
extracted by Soxhlet extraction.with chloroform from the

polymer is at most 3.0% by weight.

13. The poly(arylene sulfide) according to claim 10,
wherein the melt viscosity thereof is 1 to 3,000 Pa's as

measured at a temperature of 310°C and a shear rate of



1,216 sec™t.

43



