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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 production process of a
pol y(aryl ene sulfide) by subjekting a sulfur source
and a di hal o-aromati c conmpound to a pol ynerization
reaction in an organic am de solvent, and
particularly to a process 10 for stably producing a
hi gh-purity poly(aryl ene sptérelerrdy high yield by
using a sul fur source including an alkali netal
hydrosul fide in conbination with an al kali netal
hydr oxi de and inhibiting side reactions and
decorquusi (ARYLENE&UIiFanE) A prepeatr Ionv erbcepsalrserREOF
relates to high 15 purity poly(arylene sulfides). In
the poly(arylene sulfides) obtained by the production
process of the present invention, the content of
lowboiling inmpurities ThaENIOkn EheLizause of
generation of gasses upon nelt processing is markedly
r educedheamf esenX0 inlyep tdennive lpitegi dong production process
hi gh-performance and high-quality nolded and
pch%sE%Hyb‘F’éﬁh%’P%. sThElg) Warsiehresing iales)l fur source
accqQrding to the present invention are extrenely |ow _
i ﬁngh% dg‘aﬁ%%ﬁ%r ahi ¢ r oPERR Yt e At B P DY RRICHRIGIR iteRCction

side_reactions of an organi¢ am de sol vent.

oI505

nd
ThR: eF of EI°ThE 2B S o 0| 19 oS e dichg: BFocess
t Lo ti littl i jati f .
LDFpPEERENy. LONERLLRS o M it fiy B (AR Figice) at
t f i i .t J .
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per m
metal hydrosulfide in combination with an alkali metal

hydroxide and inhibiting side reactions and decomposition
reactions. The present invention also relates to high-
purity poly{arylene sulfides).

In the poly(arylene sulfides) obtained by the
production process of the present invention, the content of
low-boiling impurities that form the cause of generation of
gasses upon melt processing is markediy reduced, and so
they permit providing high-performance and high-quality
molded and processed products. The poly(arylene sulfides)
according to the present invention are extremely low in the
content of nitrogen.generated by decomposition and side
reactions of an organic amide solvent. Therefore, the
poly(arylene sulfides) according to the present invention
are little in variations of melt viscosity attending on

difference in a washing treatment after polymerization, or
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vi scosity. BACKGROUND ART 5 Pol y(aryl ene sul fides)

(hereinafter abbreviated as "PASs") represented by

pol y(phenyl ene sul fide) (hereinafter abbreviated as

"PPS") are engineering plasticg excellent in heat

resi stance, chem cal resistance, flane retardancy,

mechani cal properties, electrical properties,

di mensi onal 10 stability and the Iike. The PASs are

CQﬂHPﬂH&eU%%ﬁ aQeathﬂ%d§e¥ﬂ£k%E¥ 9& ﬁé@édé g%&%ﬁ%‘melt

el ectrical and elect o ment s and au

equispRRnks because they can be nmol ded or formed into

vari ous kinds of nolded or forned products, filns,

sheets, fibers, etc. by general nelt 15 processing

techni ques such as extrusion nolding, injection

nmol di ng and conpressi on gtk NtA R t ypi cal

production process of a PAS, 1s known a process in

whi ch aPsLy fanry st oa1lifSi deeaCt @i itnk fa el Bdb@eviated as

aromati c conmpound in an organic am de sol vent such as

N“2@Ss¥t) hylp2Zepgntolii dopnpolFhpheni Sekaowml i det hdtkofinafter

using an alkali metal hydrosul fide and an al kal

mebdirenyditeori de "APSEbnbraathghnasrimyeplassidoresmellent in

sul fur source. According to this nethod, however, the ’

oh@&ﬁlée&ﬁﬁaén§ébvéhemngaéasySL@tab@edeﬁbﬁp@s@ﬁtardancy,

because the al kali metal hydroxide is used at 25 a

hP§RRe8AEaAt PAPPBRTLASE hel petyhenl ZRFPRAr Fratt i Huengional
deconE05|t|on products formthe cause of

ddi ti.on,
gﬁ&éhlggﬁgtﬁﬁﬂs h?o}lgianﬁméa Rfhth are commonly used in a
| d d
BT OEny o T PO« BoEbRpOScRUR) RS LaTkaIToheiHl elsetionie

h%%ﬁ?éhgﬁtgrS%S”au%émth%ghe&@?ﬁﬁgﬁ{s béggéég they can be

molded or formed into various kinds of molded or formed

products, films, sheets, fibers, etc. by general melt
processing techniques such as extrusion molding, injection
molding and compression molding.

As a typical production process of a PAS, is known a
process in which a sulfur source is reacted with a dihalo-
aromatic compound in an organic amide solvent such as N-
methyl-2-pyrrolidone. There is known a method of using an
alkali metal hydrosulfide and an alkali metal hydroxide in
combination as materials for a sulfur source. According to
this method, however, the organic amide solvent is easy to
be decomposed because the alkali metal hydroxide is used at
a high concentration in the polymerization reaction. In
addition, decomposition products form the cause of side

reactions. For example, when N-methyl-2-pyrrolidone is
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forma salt of a nethylam noal kyl carboxylic acid,
whi ch causes a side reaction. Wien a deconposition
produce of 5 the organic am de solvent is formed, it
is difficult to control the sBde reaction by the
deconposition product. There have heretofore been
proposed processes for producing a PAS, in the

term nal of which a functional group has been
'Qﬁﬁgg%%e%n : ﬁE'ébQ Fggéggﬁk tQ%t gndeégm sed by the
alicyclic am conpound i s deconposed an al kari

Teliala 1Y e 08 yheoLanm BreagReuURd Qamgg Sohydiolyzesh o

structure (for exanple, Japanese Patent Application

LadrOReRaN@S o £ aoﬁétﬁ9Q8Q1ﬁ6Q1%9Qéa%§é§ H . adfPan@sech
Patent Application Laid-Open No. 2001-40090 descri bes

a cpfeduchi endpr @eass ioh . 1SwRePAS, d€@MRFd Si b §addu@ of
a pol yhal o-aromatic conmpound, an alicyclic am de
campownrdiaand amidkkabilvertak shydraxddeitnistderficult to
presence of water to hydrolyze the alicyclic am de
compdued, thardstidenraddithgnabgultheddetogpagentofipeoduct.
an alkali metal hydrosul fide and/or an al kali netal

sul fi deYhee imee thersysieam teaomhegto sgol ypredessteisofor
Japanese Patent Application Laid-Open No. 2001-40090
dé%@ﬁpﬁé§9tﬁepﬁ§ctlntﬁh? aePaSnednedi vikhghaa functional
car boxyal kyl am no group of a structure that the

a|g|r€ylé>| PéSaﬁﬁaé 8 aaﬁaeﬁs Hyd%l%éangmb%e obt@f negpt an
y .t.hi s _production process. 25 According to this )
pla&&§¥§115 FUEE] BREPOUROub=caRCBBoO T bR FiEb dretal
SRR A0S DR RS g PR S
S R B A A T
PROBESE 0090 and 2001-181394). Japanese Patent Application
Laid-Open No. 2001-40090 describes a production process of
a PAS, comprising reacting a polyhalo-aromatic compound, an
alicyclic amide compound and an alkali metal hydroxide in
the presence of water to hydrolyze the alicyclic amide
compound, and then adding a sulfidating agent (i.e., an
alkali metal hydrosulfide and/or an alkali metal éulfide)
into the system to conduct polymerization. Japanese Patent
Application Laid-Open No. 2001-40090 describes the fact
that a PAS containing a carboxyalkylamino group of a
structure that the alicyclic amide compound is hydrolyzed
was obtained by this production process.
According to this process, a functional group can be

introduced into a terminal of the PAS, but a side reaction

is easy to take place, and the content of low-boiling
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subjected to nelt processing, a great anount of gasses
are generated to clog an exhaust line in a
nelt-processing 5 apparatus or facilitate production

of voids in a nolded or fornmed product. Wen the
voi ds are produced in the nolded product, the

physi cal properties and surface properties thereof

are deteriorated. The above-descri bed tendency may be

g Ly 10;0bserv not only.in.the uct,_on

ﬁ%%égs %Séc%ﬁbég Egs e a ovésd%%%ﬁ%n?eg Saﬁsgeﬁﬁlt
t a gke I a r

adt SRS rur éoa?‘é%%éﬁdbgn%% i 9%%%@% Y e

U%%@j@Et@dhkghﬁélgoﬁ95cé§5iﬁgthQn rLhe éﬁé&ﬂ 6@“§§sses are
hydrosul fide for the purpose’ of prOV|d|ng 15 a

haéhgadehi 89 BBLY NhSEQBhhi¥t mnéhfnoat hes 1 hanth ce B

the alkali netal hydroxide is used at a | ower nol ar

rapbbarthas bheraktkaltatet phobydrosnl §f desoiddein a molded or
pol yneri zation reaction system becones unstabl e, and

sdotrlhed decauposi tWieh reacti@ivd aagsedidcededs the molded
progress. In 20 any event, in conventional production
ppoodsseés, thenphasicadt poopeftibe ahdkaturfmialproperties
hydroxi de to the alkali netal hydrosulfide is made
exbessp¥ehyehiigherhonapeiyneri zation reaction to
conduct_the polynerization reaction, so that side

react i o &b VEasie ¥ irasy rtessiensvd malvf bec gengripd 195
encount ered on production of a high-purity PAS at high

yP@FarVSﬁeePh en&Xahpl B8 aPECAHET PR RIS TR AT HHeed in
005 Q7/15 15:32 FAX | A 002/003 5 have
h& Fe‘sta gre %%Hm%PBpoEBB PFBQULR| BRe pratesthrofapad kall

metal hydrosulfide is used as a sulfur source, and an
alkali metal hydroxide is used at a higher molar ratio than
the alkali metal hydrosulfide for the purpose of providing
a PAS having a high melt viscosity. On the other hand,
when the alkali metal hydroxide is used at a lower molar
ratio than the alkali metal hydrosulfide, the
polymerization reaction system becomes unstable, and so the
decomposition reaction is caused to easily progress. In
any event, in conventional production processes, a molar
ration of the alkali metal hydroxide to the alkali metal
hydrosulfide is made excessively high in a polymerization
reaction to conduct the polymerization reaction, so that
side reactions are easy to progress, and difficulty is
encountered on production of a high-purity PAS at high
vield.

Specific examples are additionally mentioned. There
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an al'Kal'l “metal drosulklde an al kali net al

hydr oxi de and a pol yhal o- aronatlc conpound are reacted
by 2 stages (for exanple, Japanese Patent Application
Lai d-Open 5 Nos. 2-302436 and_5-271414) . In Japanese
Patent Application Laid-QOpen®No. 2-302436, it is
descri bed that the anmount of the al kali netal
hydroxi de used is within a range of 0.7 to 1.3 nol,
preferably 0.9 to 1.1 nol per nol of the alkali netal
hydeobetrétdeord noéxanpt esoodd Japadeses i) Rajeses of PAS,
Application Laid-Open No. 2-302436, is shown an
éRp@hiﬁ%n@%l abikahpl eetiht hyd O@s wof L ds , sodialrkaidmstiade

mxed at a timre with 1 nol of sodlun1hydrosulf|de

P&daeélﬁi? ang a%am%%%h%? eHEORHpHG c‘H‘WRﬂWLdaladfGQf@r? 2
oz 27141§fglsg d cIo es_a Ilég tech !n¥. Laid—0
G781 06T ot HaRES ?:?%‘&%%% ot liqatieg Taid-open

5 féb%f ' Qué@s%?? ef fici e@ﬂ y1 advange ;. %)Q‘BeB%' YORL| zat i on

reacti on e 1 nhibiting deconposition reactions and

BpPei ELBLHH ONSidIHSES HaS hes@i A Or & DeeN ULRAIRM &hat
production process of poly(p-phenylene sulfide), in

whe cimaumo| @f t2€ s#BtaDi afietedl alkdldx ikt alsdtydroxiiddin a
to an al kali netal hydrogensulfide is controlled to

0280 10f00 07 980 11t m@bnmfmkgﬂrmrq Zatticon .Hy morde per mol
stage (for exanpl anese Patent Publication No.

8t 5%792?“%%&1% ]f?ﬁ‘éliiﬂ‘%es§n Exgieyes, of Japanese

1o ERFPTRUS +%aéﬁa°t %’J’e‘c?e@é%he@qsékﬂ‘& rm""sﬂ%hgwn an
Q{?}kggﬁﬁél‘?@éio 1? % (%]kqu U]?J hg}?ﬁ'ox1de was

al i et al OXI

hyge@uensyl {1mle &it}? 1 rﬁbl ad Kad da Bt %lyd%y‘ﬂ%ﬂdé 48) use it.

is too | ow
Japanese Patent Application Laid-Open No. 5-271414 also

discloses a like technical matter. According to these

15 processes, however, it is difficult to efficiently advance
the polymerization reaction while inhibiting decomposition
reactions and side reactions.

There has heretofore been proposed a production

process of poly(p—phenylene sulfide), in which a molar

20 ratio of an alkali metal hydroxide to an alkali metal
hydrogensulfide is controlled to 0.80:1 to 0.98:1 to
conduct polymerization by one stage (for example, Japanese
Patent Publication No. 6~51792). According to this process,
however, decomposition reactions are easy to occur, and

25 difficulty is encountered on stably performing a
polymerization reaction because the ratio of the alkali

metal hydroxide to the alkali metal hydrogensulfide (i.e.,
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There has been proposed a production process of PAS,

in which an alkali netal hydroxide is used in a
proportion anounting to at nost 1 nol per nol of an
al kali metal 5 hydrosul fide to6conduct pol ynerization
by one stage (for exanple, Japanese Patent

Application Laid-QOpen No. 2001- 181394) . There has

al so been proposed a production process of PAS by one

Staqgi%l.lqyn{é%:aﬁ%hgergggﬁkﬁdg?fo 2k pégf%w fide and an

al kal1 metal hydroxide to's a nolar ratio 10

bet weenpf bee NesPastd,y &, CRNeY gzl%cg{]c%%@[r%ggg&ff PAS,

Japanese Patent Application La
Ther @nhas ahukthen ibeefaPrapesedidePioCEsSaf P a proportion

produci ng PAS by one stage by controlling the anmount
ofam@lindlikal itomatamoshydr axi dgeadgded 66 Hn3ai0adi MUtal

per nmol of an alkali metal 15 hydrosulfide (for
exgupbeuliapanesecbatieot Publineat E@Bidk. by 6obd 793 ge (for
However, these processes also involve the sane

peskinpie ,asapanthe pateesshspillisetbsedrLs ndIapanase. 2001-
Patent Application Laid-Open Nos. 2-302436 and

518718314 .. Filr¢eherhas el gellearn Suogidsas eofproduction process
conventional PASs 20 obtai ned by polynerizing the

sQEf BASsBr eecafiaghebdi hainpg aroabkiti conpoundrdrpatefide
presence of the alkali netal hydroxide in the organic
afiPde 28oPvEAL inBekadl Jydaryidrt ko speebfemanekpr Tatio

mgs@in ngbhod after_gobﬁherization or difference in
r §iﬂegﬁ EnTRABRCTEhES PAREP R the (EQRet YR e 257 gRpnese

Lcul PAS wh is alkali hi
Rl PR et Bt oreORTBsar 1 kT NG0By ATRAR Pas

_ cORFOSSP ki n ke
i e2gaety BeBHCeB8o R o0\ MR 2R (ROE g Wil v sypy ome

agkgbg Bésconggl§yﬁ8 @hgwgﬁount of an alkali metal

hydroxide added to 0.3 to 4 mol per mol of an alkali metal
hydrosulfide (for example, Japanese Patent Publication No.
6-51793) . However, these processes also involve the same

problems as in the processes disclosed in Japanese Patent

Application Laid-Open Nos. 2-302436 and 5-271414.

Further, the melt viscosities of conventional PASs
obtained by polymerizing the sulfur source and the dihalo-
aromatic compound in the presence of the alkali metal
hydroxide in the organic amide solvent markedly vary with
difference in washing method after polymerization or
difference in resin pH even when the PASs are the same kind.
In particular, a PAS whose pH is alkaline after washing
undergoes a sort of ionic crosslinking by an alkali metal

ion such as a sodium ion, and so its melt viscosity becomes
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is subjected to nelt processing such as nelt spinning,

it is difficult to stably conduct an operation due to
variations of melt viscosity during the processing. 5

DI SCLOSURE OF THE INVENTION It7is an object of the

present invention to provide, in a production process

of a poly(arylene sulfide) by polynerizing a sulfur
source and a di hal o-aromatic conmpound 10 in the

p of . ' hydr oxi de i n ani_c
CREIRRELOLIEN BT AL IR A5 AR A en o o
Nisgh =B LY caPebyhat y! syscgygihgeguaﬁ b e &t ing, ic
using a“sulfur source including an al kal I "net

hydr eswlrficdetasot Beasul,f Hbnasour &6 @9d-d i bididg. $i de
reactions during a 15 polynerization reaction. Another
ORja@6k tabnkNEFPNESENY 1 5RYENE] 0But Snd Or i QYd Sl s fing.
poly(arylene sulfide) high in purity, lowin nitrogen
content and little in variations of nelt viscosity due

to differences in washing liquid and resin pH 20 In

a pol ymerizati on pESCLOSUREOOF ODERI TNVENEIFAS, a

growt h reaction and a side reaction conpetitively take

pl ace. Mhers tdre odijdetr edcttinen presenst Langhyibakes provide,
place, the formation of inpurities in the
pekyaePr2difbhoncpretons gfst epontatheenahdwifidn dfy

the growt h of a polyner are 25 incurred, so that the
hBtYEEEbZ L Rgy2 of Ul her r @8ur ¢¢ ngn®AS dike Hetardmytbie d;ompound
and coloring I s caused. The_ present inventors have _
cafr B8 BGE SRCexP BN vRlkalt ekt gardemrigde tig an organic

ol rizati on reactions for obtainin
pamggg sofVenQ, a process gor stably é&oducing a high-purity

poly(arylene sulfide) at high yield by using a sulfur
source including an alkali metal hydrosulfide as the sulfur
source and inhibiting side reactions during a
polymerization reaction.

Another object of the present invention is to provide
a poly(arylene sulfide) high in purity, low in nitrogen
content ahd little in variations of melt viscosity due to
differences in washing liquid and resin pH.

In a polymerization reaction for obtaining a PAS, a
growth reaction and a side reaction competitively take
place. When the side reaction more strongly takes place,
the formation of impurities in the polymerization reaction
system and the inhibition of the growth of a polymer are
incurred, so that the heat stability of the resulting PAS
is deteriorated, and coloring is caused.

The present inventors have carried out an extensive



10

15

20

25

PASs. As a result, it has been found that a

deconposition reaction of a PAS is easy to take pl ace

when a pHwithin the polynerization reaction system

becones too low, while a 5 pol gnerization reaction for

obtaining a PASis allowed to normally progress as

the pHwithin the polynerization reaction system

beconmes hi gher, but a side reaction is easy to occur
i.thin_th olyneri.zation reaction stem . .

barte B daliktl Be' T8 BRLYTRE 28K 8, FERCHL Mol dT Py mine

[ iti LN AS. LS i e T .

T N i S

| INRStigal kN o Aasaikesdkl, (bt tQF‘é n€?§8ef\9ﬂé‘9 é"}?ﬁ whthin

production process conprising polynerizing a sulfur

SQC @olllewdizag 18R akkalkh oL gL +BYdpOSYhEL dEo@NMLR while a

di hal o 15 aromatic conpound in the presence of an

alpgedlyineigzal i ohy deaxitdeni Ro@NoBEgani g agi LS SPL VEN okt to

adopted, and at this tinme, the alkali netal hydroxide

| ;sicacdadycepmbigreedsky the bA Phunah PREtHODEméNi Bation

dehydration step and a polynerization step to contro

t reapiinnt bys telveb2@opekyhieghezat | batrgasidenrsystiethn is easy

within a specific limted range, whereby

décorwpesirt wbanr eaptli sashandtbedepol paetipaticansedetion

effectively inhibited to produce a high-purity PAS

eXtEERBl Peremesnterehéeht eAndosoi bparfenesnatohi ipw-boiling

yi.el d. According to_the production process of the

préeELLtiss Pﬁvgﬁﬁi BAS AopAsdndf keuFyerediced in the

content_of |o boiling inpurities can be produced

“with higHSr ot R 6TF T8t AT BHEF Sakd Vil (CRggied out a

SRS AL T AL XA e
a production process comprising polymerizing a sulfur
source including an alkali metal hydrosulfide and a dihalo-
aromatic compound in the presence of an alkali metal
hydroxide in an organic amide solvent is adopted, and at
this time, the alkali metal hydroxide is added continuously
or in plural portions in a dehydration step and a
polymerization step to control the pH within the
polymerization reaction system within a specific limited
range, whereby decomposition reactions and side reaction
cans be effectively inhibited to produce a high-purity PAS
extremely low in the content of impurities at high yield.

According to the production process of the present
invention, a PAS markedly reduced in the content of low-

boiling impurities can be produced with high production

efficiency and without deterioration of profitability due
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producti on process of the present invention, a PAS
having a high nol ecular weight (high nelt viscosity)
can be produced. According to the present invention,
there is further 5 provided a PAS low in nitrogen
content, little in variations of nelt viscosity due
to differences in washing liquid and resin pH and
stably having a desired nelt viscosity The present

t b th f
IKed Findiinge" 10 RECBP B ot BhEnd BFosdHicaORR (16 oo

i ded f d
Lgﬁk)éﬁyléﬁg sufﬁgéef%b§%eg%?§§éﬁlzﬂﬂ&grgsﬁﬁfug éﬁﬁnQ§¥lng a
a?ﬁgﬁﬁﬂbﬁ%%%l%roqgﬁ ggCQHganHelEnvﬁggergi?ng nog?%akoduced.

net al hydrOX| i'n an organic

WhicCly  CamRY 13eShel Brellnd gﬁO¥HE§BhontﬁE§Q of furth

charging, into a reaction vessel t he organic am

S@lveniicand bae Sukf Uk SOULGEchnehydbg, an.alkalj
metal hydrosul fide, and a part of an overall charged

arRuit tabnishe rakkaki vietak i bydagxi ¢6 asrneededes and washing
heat i ng a m xture contal ni ng t hese Corrponent sto

dildchidkdgend0 rak ihegst aadpatbbdf Badisgi bl @é€ired melt
containing water fromthe interior of the system
contaiosiing .t hEhai ptesent airdhentiext erdOrbadn tlhel st em

and (2) a polynerization step of mxing the m xture

r e@RiPAErd onwionhithet hessgsvénthéser fihdidehydr ati on

step with a dihalo- 25 aromatic conpound, heating a
n1xtureA¢Qﬁr$kﬂ@wﬁ9|Ehﬁ|Rﬁ$3&ﬂﬂnqnﬂ¢n¢a@mal¢m@geth§s@hus
conponents to subject the sulfur source (hereinafter

r BFeviegct 6 §§Oc§§§| fabl BrSERELRI 18 PebyfREYIenmopsuleide) by

dlh?|0 aronmati c congound to a . )
ymerizing a ur source and a dihalo-aromatic compound

in the presence of an alkali metal hydroxide in an organic
amide solvent, which comprises:

(1) a dehydration step of charging, into a reaction vessel,
the organic amide solvent and the sulfur source including
an alkali metal hydrosulfide, and a part of an overall
charged amount of the alkali metal hydroxide as needed, and
heating a mixture containing these components 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, and

(2) a polymerization step of mixing the mixture remaining
within the system after the dehydration step with a dihalo-
aromatic compound, heating a mixture for polymerization
reaction containing these components to subject the sulfur

source (hereinafter referred to as “available sulfur
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pol yneri zation reaction, and adding the al kali netal
hydr oxi de to the m xture for polynerization reaction
continuously or in portions to control the pH of the 5
m xture for polynerization reaction within a range of
from 7 to 12.5 fromthe beginning to the end of the
pol yneri zati on reaction. According to the present
invention, there is also provided a poly(arylene
sul fide by obt n ynerization 10 in an organic
SoHE Sh)vahe KAd HADRRG AERTE FbGeRoBBnERR: ot o

t ccording to_the resen |nv nt
”%%}g§%91? q%ﬁé gga?%v? ded® a(Igi o$ ene E% 4 cﬁ%tal

h@g'cﬂ%x e attbo WLAWMJ; £ g%%y&{%gf “%’ear %o o

sure tenperature o

OEo%t%%@o%ggglbrogntBgr995M§a£¥lSBSFf&iftgg)pHW@paﬁuPH

is adjusted to at nost 6.0, to a ne viscosity MVH

( 38 xRasuree @bl?mé%ﬂ@gfﬁéﬂr§e9£t§égch§€ﬂ1@-aSEEKﬁe of from
rate of 1,216 sec') of the same poly(arylene sulfide),

whose pH.i5s radmushedpt@iahihgasd 8n8, eh@N@GF Nhe 20 from
0.7 to 1.0. According to the present invention, there

I postyinkelrizhtit bherepeovbded a pol y(aryl ene sul fide)

obtai ned by polynerization in an organic am de

sol ventAeardiang ngp a&heniptresgert cdomesrtioof, ahemestis880so
ppmand a ratio MVL/ WH of 25 a nelt viscosity ML (as
megovidgdas polEhperacueesel £3d6LC ohhdimedHenrpakteemfzation
1,216 sec-1) of the poly(arylene sulfide), whose pH
|énaéPu§F§énﬁ6 anifgpssogventtiand hevingia wthﬁgﬁnypontent

MVH (as neasured at a tenperature of 310C and a
of at most 800 ppm.

According to the present invention, there is further
provided a poly(arylene sulfide) having a ratio MVL/MVH of
a melt viscosity MVL (as measured at a temperature of 310°C
and a shear rate of 1,216 sec™) of the poly(arylene
sulfide), whose pH is adjusted to at most 6.0, to a melt
viscosity MVH (as measured at a temperature of 310°C and a
shear rate of 1,216'secﬂ) of the same poly(arylene
sulfide), whose pH is adjusted to at least 8.0, ranging
from 0.7 to 1.0.

According to the present invention, there is still
further provided a poly(arylene sulfide) obtained by
polymerization in an organic amide solvent and having a
nitrogen content of at most 800 ppm and a ratio MVL/MVH of
a melt viscosity MVL (as measured at a temperature of 310°C
and a shear rate of 1,216 sec™) of the poly (arylene

sulfide), whose pH is adjusted to at most 6.0, to a melt



shear rate of 1,216 sec-1) of the sane poly(aryl ene
sul fide), whose pHis adjusted to at |east 8.0,
ranging from 0.7 to 1.0. 5 BEST MODE FOR CARRYI NG QUT
THE INVENTION 1. Sulfur sourge: In the present
invention, a sulfur source including an alkali netal
hydrosul fide is used as a sulfur source. 10 As
exanpl es of the alkali netal hydrosul fide, may be
menti oned |ithium hydrosul fide, sodi um hydrosulfid

pé{ﬂ&&&ﬁ&&whwﬁoéaﬁfW@@SHF%B. AFudn RSEPREUTH TRt c%]sq Gnpnd a
h sul fi n ture&_of t nor e Q
t%greofrat%hg%a?ng§ ﬁ%%al ﬁ§HW§§uFPP8epﬁ%¥QgﬁyE§%% in

any. -t of 5_anhyd h e q :
ST  RBat rpBCTY e c BV G BL I G Y P AR
preebgr ped ip gh@t itis |ndustr|ally avai l abl e on the
cheap and easy to handle. The alkali netal

hydrosul fide is preferably used as an agueous m xture
(i.e., amxture with water having fluidity) such as

an 20 aqueqssSMotE ¢ QMRS iR aiRt $NOENTION
processing operation, nmetering, etc. The alkali netal
hydr gaukhirdeoopyebe used substantially singly as the

sul fur source including the alkali netal

hydr osulrf itdee Hewsrar 1nwentﬁkureao%uﬂﬁarZSOakbalnncludlng
netal hydrosul fide and an alkali netal sulfide may
aksoabkalsedetThehgdbssahfiae| s simgl eazl kadul et adource.
hydrosul fi de neans not only the al kali netal

hydr 6gampilde 22 thfoakkdlbi metal ahvdseswhierde amay K i

nmetal sulfide is
mentioned lithium hydrosulfide, sodium hydrosulfide,

potassium hydrosulfide, rubidium hydrosulfide, cesium
hydrosulfide and mixtures of two or 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 is preferred in that it is industrially
available on the cheap and easy to handle. The alkali
metal hydrosulfide is preferably used as an agqueous mixture
(i.e., a mixture with water haviﬁg fluidity) such as an
aqueous solution from the viewpoints of processing
operation, metering, etc.

The alkali metal hydrosulfide may be used
substantially singly as the sulfur source including the
alkall metal hydrosulfide. However, a mixture of the
alkali metal hydrosulfide and an alkali metal sulfide may
also be used. The substantially single alkali metal

hydrosulfide means not only the alkali metal hydrosulfide
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contai ned in an anmount of at nost 5 nole. The al kal
nmetal hydrosulfide is generally synthesized by a
reacti on of hydrogen sulfide with an 5 al kali netal
hydr oxi de and may often contai2 a small anmobunt of an
al kali nmetal sulfide according to conditions for the
synthesis. The alkali nmetal hydrosulfide tends to
becone a stable state when it contains a small anopunt

f -t | kal_ i t al | fide. F th tent . of,
CREoa R Rae s T16°80) FH6S 8% pr bFal hHTS Hhto byt s
highexenf Lam.bhe,Xl,eengknt . ghpasy,soptrol of ihe
pH of the o y

m Xt ure r polynerizatron reaction. Wen

the m i & olatht Al deally Al Al aauibhdeaang the

al kali netal su_fi els e sul_ur sour
t@%&the&@zbﬁeby‘%tHF§c£§oﬁr§§eﬁ9§£8 Xt & with an

conprising the al kali netal hydrosd?fide as a nain

CoNRANeNnetADS B¥358£§H@bbﬁdarna§1 SEHER COMAM NI NG 11 amount
| east 51 nol % of the alkali metal hydrosulfide and at

most a49alkYd ofetie alikaldengtabrdsmdfidecoZdi Fgddetor the
when the sul fur source is a mxture of the alkal
metyalthkydsosulie del kaaidi trivetaal katdramiladidsultdende, tbh®ecome a
conposition thereof is preferably conposed of 70 to
9gtBblppb¥tt whenalkatonheias Aysinablldndentandf OcHe tadkali
30 nol % of the alkali netal sulfide, nore preferably
opetglogus fBryy Mingthathe tdik atantesttalo thydeosulkildemetal
and 0.5 to 10 nol % of the alkali netal sulfide, still _
ke Lpref éFaBr§fosabby 980t Vier Yo high teecm| et the aliewpoint
hy%rosulfide and 0.5 to 5 nol % of the 13 alkali_ netal )
sOftf FagY partredl af | YhprefephpFye orixiiny Hpr polymerization

reaction.

When the mixture of the alkali metal hydrosulfide and
the alkali metal sulfide is used as the sulfur source, thus,
the mixture is preferably a mixture comprising the alkali
metal hydrosulfide as a main component, more preferably a
mixture containing at least 51 mol% of the alkali metal
hydrosulfide and at most 49 mol% of the alkali metal
sulfide. |

Further, when the sulfur source is a mixture of the
alkali metal hydrosulfide and the alkali metal sulfide, the
composition thereof is preferably composed of 70 to 99.5
mol% of the alkali metal hydrosulfide and 0.5 to 30 mol% of
the alkali metal sulfide, more preferably 90 to 99.5 mol%
of the alkali metal hydrosulfide and 0.5 to 10 mol% of the
alkali metal sulfide, still more preferably 95 to 99.5 mol%

of the alkali metal hydrosulfide and 0.5 to 5 mol% of the
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nol % of al kali metal hydrosulfide and 0.5 to 3 nole of
the alkali netal sulfide. As exanples of the alkal
netal sulfide, may be 5 nentioned Iithiumsulfide,
sodi um sul fi de, potassium sulif3 de, rubidium sulfide,
cesiumsul fide and m xtures of two or nore conpounds
thereof. The alkali netal sulfide nmay be used in any
form of an anhydride, a hydrate and an aqueous

R A LR U AR el oL b T LI

Z?ﬂio %s? BeRE Ermelehoferafry B Rercd Tro f'de?é? Yot the
*%ﬁﬁt§e¥91|?93k558” to those contained in al kali
ta

rosu as by-products. Exanples of the

hydf at eAQfe>I dﬁ!é‘aclf (%%2 5%21 S%le sh Gl yde @82 it

sul fi de non rate i um su

peRhaRydEat Qléh@a&s@@hdz hes@hkéxh' sﬁ@fﬁhe S%Jﬂéjsesllﬁn

preferably used as an aqueous mxture (i.e

MgxihgeW thpvat eh Bavengef ! éégiﬁﬁ()s@yﬁme aesmﬁrinlxtures of
aqueous solution fromthe V|emp0|nts of processing 20

OR&babirofio rBEEEMpBGndEt €heZeocAl kalHe LA ihy@dteXi derl fide
Exanpl es of the al kali netal hydroxide include

| mblyi b hgddoxhdenysodirmunohydn oxhidedr pdd assiyrdrate and an
hydr oxi de, rubi di um hydr oxi de, cesi um hydroxi de and
megueres ebltwbonr ZSneroy etloormpo g uhenediideAnpngreferred
these, sodiumhydroxide is preferred in that it is

i ﬁ@uéhlartartlty1avanﬁabtél@hlyh@vehbdple Ohethe ket¢ameand easy

hydroxi de is referably used as an aqueous 2005 07/15
i tp pgngdrepp@s s Rllgosl ggxtal sulfides, may also be

used those generally marketed in the form of a hydrate in
addition to those contained in alkali metal hydrosulfides
as by-products. Examples of the hydrate of the alkali
metal sulfide include sodium sulfide nonahydrate
(NazS*9H20) and sodium sulfide pentahydrate (Na,;S-+5H0).
The alkali metal sulfide is preferably used as an agueous
mixture (i.e., a mixture with water having fluidity) such
as an aqueous solution from the viewpoints of processing
operation, metering, etc.

2. Alkali metal hydroxide:

Examples of the alkali metal hydroxide include
lithium hydroxide, sodium hydroxide, potassium hydroxide,
rubidium hydroxide, cesium hydroxide and mixtures of two or
more compounds thereof. Among these, sodium hydroxide is
preferred in that it is industrially available on the cheap.

The alkali metal hydroxide is preferably used as an agueous
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4 mxture (i.e., a mxture W th vvater havi ng
fluidity) such as an aqueous solution fromthe
vi ewpoi nt of handling property such as netering. 3.
Di hal o-aromati c conpound: 5 The di hal o-aromati c
cormpound used in the present 14 nvention is a
di hal ogenat ed aromati c conpound having 2 hal ogen
atons directly bonded to the aromatic ring. Specific
exanpl es of the di hal o-aromatic conpound incl ude
pidthakolenzenea mixitnad obetiz enet e p-th-hialp Enzieria,y)1Guch
di hal ot ol uene, di hal onapht hal ene,
At ABxFIde Pt obehriehen frbmatiobi phemdintdidfaltelrelideioc
aci d, dihal odi phenyl ether, dihal odi phenyl sulfone,
BFABPBEY pABRY |1 23 M 6T H and  di hal odi pheny! ket one.
5brsihtfe halooen at om means each of fluorine, 15
chl© 0 fi%e at onms, and 2 hal ogen

at o g, éﬁ?l 1%a€§o?15t&§'c°c@ % dcuggﬁp%”ghgaffr@geﬁ@e

same or rent ron1eac
dhbaheias onati %We@r&ﬁa&ﬁ?%&dﬂd@{d ?ﬂa‘?ﬂln)é 2
or in any conbination thereof. The charged amount of
hakodéehakh beras odraité €t OO kst | 5o 2 gereraadiley AnQ to
1.50 nol, preferably 0.95 to 1.20 nol, nore
pre¢ifapl gxammbes il ¥% nbihgper-aminagfid hempdungr include
source_(i.e. avail able sulfur sour_él contained in the

1

ﬂ1Qfﬁ?%o?%%%?%ﬁng“|¢FQ4%9QSRﬁ%ﬂﬁéﬁH hﬁ%@hﬁﬂ%ﬁﬂﬁation
Mpl | | at b hi

T RO TRkF N - 26 RHIPHTPbltr (1F Chogy EmmRE Sy

§1ﬁ§18%£5%eﬁ§151&%ﬁ%lgﬂgﬁg%&é” %qgukﬁ.%f%dlphenyl ether,

pol ymerization’ reaction or
dihalodiphenyl sulfone, dihalodiphenyl sulfoxide and

dihalodiphenyl ketone.

Here, the halogen atom means each of fluorine,
chlorine, bromine and iodine atoms, and 2 halogen atoms in
the same dihalo-aromatic compound may be the same or
different from each other. These dihalo—aromatic compounds
may be used either singly or in any combination thereof.

The charged amount of the dihalo-aromatic compound is
generally 0.90 to 1.50 mol, preferably 0.95 to 1.20 mol,
more preferably 1.00 to 1.09 mol per mol of the sulfur
source (i.e. available sulfur source) contained in the
mixture remaining in the system after the dehydration step.

4. Molecular weight regulator, branching or crosslinking

agent:

In order to, for example, form-a terminal of a PAS

formed or regulate a polymerization reaction or a molecular

0037003
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15 wei ght, a nonohal o-conpound (may not be al ways an
aromati ¢ conpound) may be used in conbination. In

order to forma branched or crosslinked polyner, a

pol yhal o- conpound (may not begs=sal ways an aromatic
compound), to which at least 3 5 hal ogen atons are

bonded, an active hydrogen-contai ning hal ogenated
aromati ¢ conmpound, a hal ogenated aronmatic nitro

conmpound or the |ike may al so be used in conbination. .
Aweﬁﬁgiter abfﬂeneizaﬁﬁrféma?ow% ,Sfawh%% Q%r?p]d{fﬁbs F gromatic

hi ki t
C PG BBz s, PEot5-0 Barp B b Lol VEnPXdey £Re form 2

d t hat i
p%?égP%s.QVpSF%EQ%%%Qﬁérgg el S bl M, (may
f%%ttgg Qfgxgéa%hogréﬁgE{&ogo ?% nErl%ﬁué (ft least 3
reacti on IC exanples O ofganlc am

i@hi@@%nlétbﬁs'ggs EHLQQ%COQQO @g§v§ en C ntalnlng

dirmet hyl f or mam de an di net h ace

Nh@hKﬁEﬁéEéQ'éﬁ&ﬁQ%?@”@ 8Uch 881 ogenated aromatic nitro
N- net s-capr ol act am alkyfpyrrolldone compounds

ObohboﬁM§|@Q'KM&DYiEQ'mQ9n§l§@m&Quﬂﬂa§Uﬁ@ @&mbination. A
N-nmet hyl -2 pyrrolidone and N-cycl ohexyl -2-pyrrolidone;
NpNedeabkyt - e R8mp De daz ot héli hONEh £LOFPE3HSSusUCEs &5 branching
1, 3-di al kyl -2- i m dazolidinones; tetraal kyl urea
compoundslsokhnasagéet r amel iyt ureai halntbenzene.
hexaal kyl phosphoric triam de conmpounds such as

héxafieghyiphasbfier selventri de. These organic am de

solvents may be used either 25 singly or in any

-combi ndti diLet Ereset Amyed tikase aor gaghoicapingde solvent

sol vents, N-al kyl pyrrolidone conpounds, N-
cBRBal RyFRYRPEP | HE RO LRRTROEIRIBLC NI YT e dlt olsast @ @

solvent for the dehydration reaction and polymerization
reaction. Specific examples of the organic amidé solvent
" include amide compounds such as N,N-dimethylformamide and
N,N-dimethylacetamide; N-alkylcaprolactam compounds such as
N-methyl-g-caprolactam; N-alkylpyrrolidone compounds or N-
cycloalkylpyrrolidone compound such as N-methyl-2-
pyrrolidone and N-cyclohexyl-2-pyrrolidone; N,N-dialkyl-
imidazolidinone compounds such as 1,3-dialkyl-2-
imidazolidinones; tetraalkylurea compounds 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-alkylpyrrolidone compounds, N-—

cycloalkylpyrrolidone compounds, N-alkylcaprolactam
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16 conmpounds and N, N-di al kyl i m dazol i di none conpounds
are preferred, with N-nethyl-2-pyrrolidone being
particularly preferred. The anmount of the organic

am de solvent used in the polygrerization reaction in
the present invention is 5 generally wthin a range of
0.1 to 10 kg per nol of the available sulfur source.
6. Polynerization aid: In order to pronote the

SryRerraa: Fon ﬁeSCééQ?hygl@ﬁﬁ%?éfa%rﬁéf% S  re
% e%%%riédndl%lgg X{-:'Er _IL Z§t Iﬁgﬁrog{j on Qlen%fﬁ%dret;lnculfarly

resent’ I nven I on a nee peCI
t ri f rgan
%%Fg%%%g20|3§ﬁéllt alﬁggslﬁﬁgia sa O#geg% b%ed in
ort%nﬁelyﬁl@w%xhbﬁ %agﬁl nd; Al %ﬁé'?{@ Sﬁw& fon is
phosphoric acid which are generally pu I|c y Known

ageRRkUIRYi %8thoR Al B8ngd 05 £ PASE. tAMDNG hRSe mdBtA the
salts of organic carboxylic acids are particularly

peebenaedebegasse tbgycare cheap. The amount of the

pol ynmeri zation aid added varies with the kind of the
cenpoungmesedatidoneyed; it is generally within 20 a

range of 0.01 to 10 nol per nol of the avail able

sul fur Irsowrds: th Memedreatihen sllgperRawtiahereaksion to
such as a sulfur source contain water such as water
obblipdnati BAS(havérgod kigstpdlymatioafiorm dXfremtigr a short
medi umis al so contained when they are used aqueous
nPREGPEs L Thémpol yaet prat kbnds catt pokyiet gadniqtheaids may be

sul fur, source and the di hal o-aromatic conmpound is
aFF@été& Epetﬂéesent invention as needed. Specific examples

of the polymerization aids include metal salts of organic
sulfonic acids, lithium halides, metal salts of organic
carboxylic acids and alkali metal salts of phosphoric acid,
which are generally publicly known as polymerization aids
for PASs. Among these, metal salts of organic carboxylic
acids are particularly preferred because they are cheap.
The amount of the polymerization aid added varies with the
kind of the compound used. However, it is generally within
a range of 0.01 to 10 mol per mol of the available sulfur
source.

7. Dehydration step:

Raw materials such as a sulfur source contain water
such as water of hydration (water of crystallization). a
water medium is also contained when they are used aqueous
mixtures. The polymerization reaction between the sulfur

source and the dihalo-aromatic compound is affected by the
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17 content of water existing in the polynerization
reaction system A dehydration step is thus arranged
prior to a polynerization step to control the water
content in the reaction systam 5 In the dehydration
step, a mxture containing the organic am de sol vent
and the sul fur source including the alkali netal
hydrosul fide, and a part of an overall charged anount
of the Ik%li net al h%droxide ag needed i s heat ed, .
QESPTaBIty O TUNAGF T aR*F REFEOg4S BERORPREPSF 147 th QLR o7
at 1%elea§£ $'$Q%ta°f a déstijls%e containigg wat%rto a
fPgmthe T nteM OF oFOT He S st et E6h tHiviiids ¢ R 1°

Xt , . rpQr of . th t The .
abr et 2Rt aPa, SERBL bacBh sbOR P et e in whe

vggggkiogngyg@gmdischarge of the distillate to the
exterior of“the systemis generally 15 conducted by

di scharge i finJdie ¢ RALd QD VeStfhturX2BRl8Sndhy the
water to be dehydrated in thé dehydration step

| Beljude cwahereObohydhat hbAa €RAt 3hNEEr | ot hee I BSPREINME the
raw materials charged in the dehydration step, a

water1aeaeddl Bfatbeuagueelsant Xs UsLrandt Wat everall charged
secondarily produced by a 20 reaction between the

r espeati v€ thw gbkeliahstaTheydhexgiaga®fnédded is heated,
respective raw materials into the reaction vessel is
corddchbdyw thilaraabefperatore atmgesplére gemedtddhmrge at
fromordinary tenperature (about 20C) to 300C, :
préekeitabl paftonfordiharylienperan trEning 200G Theorp5 he
charging of the raw materials may not be in order, and

t Reteraspeefi FBer aviF haleFPAFI1IMEYT behade ¥ v offal 13 the

charged in the course of the dehydration process. An
opé&ﬁp&ognpgethe system. The dehydration step is conducted

within a reaction vessel, and the discharge of the
distillate to the exterior of the system is generally
conducted by discharge out of the reaction vessel.
Examples of water to be dehydrated in the dehydration step
include water of hydration contained in the respective raw
materials charged in the dehydration step, a water medium
of the aqgueous mixture and water secondarily produced by a
reaction between the respective raw materials.

The charging of the respective raw materials into the
reaction vessel is conducted within a temperature range of
generally from ordinary temperature (about 20°C) 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 dehydration process. An organic amide
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18 solvent is used in the dehydration step. The

organic am de solvent used in the dehydration step is
preferably the sanme as the organic am de sol vent used

in the polynerization step, wsh

N- et hyl - 2- pyrrol i done being nore preferred in 5 that

it is easy to be industrially avail able. The anount

of the organic am de sol vent used is generally about

0.1.to .10 k r.mo], of .the su]fur source_charged. . .
sbavens Tpedabiont Jé%%e?ehﬂaajam}d?mon 1fPopeganig amide
c d char g e t.0 .t

R Rk R e R

coat ghgl BQgEH‘i‘cr ﬁP&&téé{Pxé%xgwgpﬁé‘gﬁt%'%ry 103}3@{@2‘%&0n

range of nerally up to prefera o 250C

f%%e?enﬁﬁﬁhlﬁ %étﬂ&f“ﬁB§¥£Pogfdgﬁér§e1@§Q&ﬁ&?%ﬁéfég}ed in

m nutes to 10 hours i ng met hods 1 ncl ude nmet hod

15nhaf net aknkRgyachi xeditenPerai Ul @, ava MBihed ofthe amount
raising the tenperature either stepw se or

Cofit tAdoush¥napndamidBt hotveht o8l N ngehotdl etdhads 0.1 to
The dehydration step is conducted by, for exanple, a
babckgsystemplao€othe NsOUSuBYSbeNTOr cldargairhinted the
system t hereof. An apparatus for conducting the 20
debypdtabnomestep. may be the sane as a reaction vesse
(reactor) used in the polynerization step or different
from ithe |dehyskraddiopd paices sstiep conduetedntyt Abarging the
organic am de solvent are distilled out in the form
oFaVaﬁéFer251Aé@6@th@I?ea%ﬁﬁ@%tV$$%?% Fhtidieis heteéng the
and the organi¢c  am de solvent. A part of the .
dW%FFPFStEoﬁﬁ9lﬁén9eFP%XE%SP?ﬁFbV?h%PWQ&RﬁW§ﬁ116b§§el

for the purpose of |nh|b|t|ng
temperature range of generally up to 300°C, preferably 100

to 250°C for generally 15 minutes to 24 hours, preferably
30 minutes to 10 hours. Heating methods include a method
of retaining a fixed temperature, a method of raising the
temperature either stepwise or continuously and a method of
combining both methods. The dehydration step ié conducted
by, for example, a batch system, a continuous system or a
combined system thereof. An appafatus for conducting the
dehydration step may be the same as a reaction vessel
(reactor) used in the polymerization step or different from
it.

In the dehydration step, water and the organic amide
solvent are distilled out in the form of vapor.
Accordingly, a distillate contains water and the organic
amide solvent. A part of the distillate may be refluxed

into the reaction vessel for the purpose of inhibiting the
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19 discharge of the organic am de sol vent out of the
system However, at least a part of the distillate
containing water is discharged out of the systemfor

the purpose of controlling the water content. A m nor
amount of the 5 organic am de solvent is discharged
together with water out of the system when the
distillate is discharged out of the system In this
dehydrati on st hydrogen sulfide resulting _fromth
SOLPGPECHEr 68 TRe AT dERTT 28 Sut S0 | Frthedtp O the system.
d tion,ste the m xture Jis heat t he sul f.ur.
s§§¥gg%rrsaga%§g%tt% Pea toaﬁ?%evé&%ﬁfikﬁﬁﬁu§?é§ﬁﬁQﬁfg water
t 9.f gt oL, Dy dLQasn: Syt | |

hygrox?ge,¥§%§ gggeggs£g§y%$%5%ﬂ:§% ??g%%ﬁgﬁﬁﬁ%u?%ed

OWbn+FBN 1 8X8MPhLE. i+ 8P! Qﬂteﬁﬁ.alk§hhoqe%mount of the
h71 o 1

hydrosul fide reacts wt of water to 15 form

mekgahiRydhogenssutide; ang; denplqod atyadkdt ivingt alater out

hydroxi de. The hydrogen sulfide volatilized out iIs

abgothdi sphaegesnont tRé dhet sysded ad tenii-h thie of the
di scharging of at least a part of the distillate

cenbakming water. The anount of the sulfur source in

the m xture 20 remaining in the systemafter the

dehydr atr drhist efehlyeratieon sielpl,ehyttagehheuvamidet rekulting
the sul fur source charged. When a sulfur source

cmpmi shagsvhéual kahrceaetal vhyatbbiddd deitas Ia rrhien
conEonent.is used, the amount of the sulfur source in

t fehwfixatirenr eheP ni Bge i Pixhereyst dmealfeadr thr 8 fur source
dehydration step is substantially equal to a val ue

obBafABEcdbyO stBRFhcti Ry W hor &Y artfidteafing droder™

sulfide volatilized out of the systemfroma_ nol ar
alBaRPIBH fﬂiflde and an alkali métal hydroxide, and gaseous

hydrogen sulfide is volatized out. For example, 1 mol of
an alkali metal hydrosulfide reacts with 1 mol of water to
form 1 mol of hydrogen sulfide and 1 mol of an alkali metal
hydroxide. The hydrogen sulfide volatilized out is also
discharged out of the system attending on the discharging
of at least a part of the distillate containing water.

The'aﬁount of the sulfur source in the mixture
remaining in the system after the dehydration step becomes
smaller than the amount of the sulfur source charged. When
a sulfur source comprising the alkali metal hydrosulfide as
a main component is used, the amount of the sulfur source
in the mixture remaining in the system after the
dehydration étep is substantially equal to a value obtained
by subtracting a molar amount of hydrogen sulfide

volatilized out of the system from a molar amount of the
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20 sulfur source charged. In the present invention,
the sulfur source in the mxture remaining in the
system after the dehydration step is referred to as

"avail abl e sul fur source". Imrother words, this
avai |l abl e sul fur source may 5 be said to be a
substantial "charged sul fur source". The avail able

sul fur source after the dehydration step is

i nt ted 1 Xt t.aini t al kal. i, |
R G0 PEHACS RRSARRA | Hordle QU Aoty THPere

, i et SU A ke
oue P, PrRR: Abr 5P muRebe] FoRaL SRR e e

saipd qthatwhepnan alkali rg?%ﬂeﬁygs ogul §ide; and an., fur

al kali nmetal hydroxide are heated in an organic am

sabveltr .t hey ofeactyWdd eachy ofhen i SidM A9 k8 ce may
an alkali netal sulfide (see, for exanple, Japanese

Patert 1iAppbi Bat hoBudsthat da PpesnNege§- 286864 )soithese.

Is a possibility that when an alkali nmetal hydroxide

I s adderhd mdiel gehy dnatfian sshede adFtedl kalkl ggByakation
sul fide may be formed by the reaction of the alkal

metab hydioselbrdecdi 88 sheiatkadicomtad nidydftoxiadekali
20 On the other hand, according to the results of

reeénfl hydseantliédeontbel ghkal zaheoal nechfids mndfthe like.
PASs, it is inferred that an al kali netal

h{eresealfi de peatisuhptrhlanitatgomi ts amplessdlaventhdy
heating to forman alkali metal .
aPR§Fahi-Ro&PKY ERFBORYI atSEinGedi it Hias dlacatiofvaeabegn said
al kyl am noal kyl carboxyl ate fornms a conplex with an

alR&l "hiBt &P AybrosuPetak. hyceoral hds, amd Partiddiametal

lhgh&%&& g g%eiﬁgg gg ER an organic amide solvent, they
react with each other in situ to form an alkali metal
sulfide (see, for example, Japanese Patent Application
Laid-Open No. 9-286861), there is a possibility that when
an alkali metal hydroxide is added in the dehydration step,
an alkali metal sulfide may be formed by the reaction of
the alkali metal hydrosulfide with the alkali metal
hydroxide.

On the other hand, according to the results of recent
researches on polymerization mechanisms of PASs, it is
inferred that an alkali metal hydrosulfide reacts with an
organic amide solvent by heating to form an alkali metal
alkylaminoalkylcarboxylate, and this alkali metal
alkylaminoalkylcarboxylate forms a complex with an alkali

metal hydrosulfide.

Accordingly, no particular limitation is imposed on
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21 the specific formof the available sul fur source
as the conpound, but it is sure that the avail able

sul fur source is subjected to a polynerization

reaction with the dihalo- arordtic conmpound to form a
PAS, and a nolar ratio of the 5 available sul fur

source to the dihalo-aromatic conpound greatly

af fects the polynerization reaction. Since the anount

Ot Sttt SOUhC8 e REIggat 1 bR ol Rul BEr CEINEL AL Uhe

o VO fon o hydrogen

S%b&b%%neytbQE EQ61§VEE§Q‘@BE%rtBQeaggbygén% §§h€¢? source

I'S necessar to determ ne an anou

SQEf%bbg%%%%ﬁe eagabb§9h@r§95£95n895£8§)o&0w$§ﬂf%ﬁk'dhhalo-

ure remalning In t he systemafter t

dehydbaticorompeRnantbheorhagi A8f L1HE aMRUMirofatio of the
hydrogen sul fide volatilized out of the system It is

| apantaplet guexaet kyudetetsi ABet Bend PoauBedt 0f ddiound
avai |l abl e sul fur source in that a nolar ratio of the

avakkablye asiktits sbhurpeliymetbheaslkal resetabn. hyednhex dee
and a nolar ratio of the available sulfur source to
t heodinttabd- ahematil Eucospound ahergedt fotrsedin lthd he
dehydration step, the dehydration is conducted 20
udﬁhwdﬁhéi@cnﬁéﬁp b wadecedodpei s ngolaterinftion of
dration, a water nedium secondarily produced
yerogepc sul§ifgwertdof wikai ayatemnyster e edgdurdration
ampunts. In the dehydration step, the dehydration is
d§§?PabI1§9 ¢8nBEEEEAR LN FP @ﬁéer%%ra%om@mtmfttﬁee sulfur
pol yneri zati o L action systemis 25 reduced to O
256" hGF 8?"”‘?13? g? PReTdvaP PabFe) s%‘P‘FEﬁln%%u’r‘b W‘élﬁ(ture

t he mater contggt has,  beco t 0o

aSRyarRTEn B SRS AasEr Ay BE S ?%?Eﬁt%%Pt%ﬁsp on the

basis of the amount of hydrogen sulfide volatilized out of
the system. It is important to exactly determine the
amount of the available sulfur source in that a molar ratio
of the available sulfur source to the alkali metal
hydroxide and a molar ratio of the available sulfur source
to the dihalo-aromatic compound are controlled.

In the dehydration step, the dehydration is conducted
until the content of water comprising water of hydration, a
water medium, secondarily produced water, etc. is lowered
within a range of necessary amounts. In the dehydration
step, the dehydration is desirably conducted until the
water content in the polymerization reaction system is
reduced to 0.0 to 2.0 mol per mol of the available sulfur
source. When the water content has become too low in the

dehydration step, water may be added prior to the
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22 polynerization step to regulate the water content
to a desired value. In the dehydration step, no

al kali nmetal hydroxide is added, or a part of the
amount charged thereof is added 5 In the dehydration
step and polynerization step, the overall charged
anount of the alkali netal hydroxide per nol of the
avai |l abl e sul fur source is desirably controlled in

h f
S PRGOS ep By Abyalpel phl sl N A L008, <
ab@glkegovgghgl hydr oxi de |s a val ue cal cul ated out at
he time the .polynerization has been conpleted. . In

the presenthd W&Wdr%l&h%&pa'ln\(ﬁlali@(a'lg dctahUBydroxide is
cal cul ated out on the basis of the total nolar anount

okddthe akkalgaﬂetat by dr oxb et ageleeydd o d e, €hay Hdikeq .
of the 15 sulfur source to the conpletion of the

pahyfreei dahiyaratieacktep hndtpelphedles t Don psoses st

the present invention nmaking use of the sulfur source

I pekeudiligchhegaikahbunet af thydsosal f imleta Friopitdieide per

vi ewpoi nt of precisely controlling the pH of the

muetlupé tbe puhyheblzasubfureactron, ihodwyiergb20 ¢dntrolled

means a cunul ative nol ar anount of (i) a nolar anount

ofin shehakkabhhnaet ahasusfkdet coataé ngal s wiehisuld urange of

source charged in the dehydration step, (ii) a nolar

afolntoof - theolal KHe m%l%mﬂ% agyed o fthl@ alkali
dration steg é a nol ar anount of hydroge

sﬁ?%?&th8F8¥ﬂg zb %uYa% et frloslated et At Hee tlme the
dration, step | ar .anpunt of the

ainVWeﬁéFSFlﬂ9d?%§lBée%dﬁ%ﬁgg%ﬁ??nuously or in
portlonal1ﬁlthe okynerlzatlon st%

e pr t invention, the 2 OH value is a value

calculated out on the basis of the total molar amount of
the alkali metal hydroxide added from the charging of the
sulfur source to the completion of the polymerization
reaction in the production process of the present invention
making use of the sulfur source including the alkali metal
hydrosulfide. From the viewpoint of precisely controlling
the pH of the mixture for polymerization reaction, however,
it means a cumulative molar amount of (i) a molar amount of
the alkali metal sulfide contained in the sulfur source
charged in the dehydration step, (ii) a molar amount of the
alkali metal hydroxide added in the dehydration step, (iii)
a molar amount of hydrogen sulfide volatilized out of the
system in the dehydration step and (iv) a molar amount of
the alkali metal hydroxide added continuously or in

portions in the polymerization step.
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23 The alkali nmetal sulfide forns an al kali netal
hydroxide by its equilibriumreaction with water. In
the production process of the present invention
maki ng use of the sulfur sourkde conprising the al kal
nmetal hydrosulfide 5 as a main conponent, a nolar
ratio of the overall charged anount of the alkal
netal hydroxide to 1 nol of the available sulfur

source TﬁbtJMEéf¥“ﬁé%éﬁ %ﬁ é'}dQﬁQNagfalkg§laHBHQE

of the al kal i e isS a mno
CORPRBRAHE M\bemtlgygaeggmb,?yb&ﬂ g@a&’éu‘/ﬁ)lv@fﬁﬂ 780k out 1-9f the

the 10 systemin the dehydration step, an al kali netal

hygbaxcéeoni PraBeaBDYRt tAE NPSE s €QHA] ndoh t 1t6h NP8l Qfse of
nol es of the hydrogen sulfide volatilized out is

f aheedulTher ebaoree tbepri®iag téiHlefli heewverldrosulfide
charged anmount of the alkali nmetal hydroxide to 1 nol

ofist hemavai balhpensutf us sousEerssido £aticdll @teth OutcHarged
vi ew of the anmpbunt of the hydrogen sulfide

vehaunlti gédtbeat adkal hetThehpdesalde chargeh amuntheof

the alkali netal hydroxide is an anount that the E OH
vavaélpblesswifhrnsaureange bfiugerelallatdd ®up in view of
mol , preferably 1.01 to 1.09 20 nol, nore preferably

1the spounpgofprhperlkolionetak avkiids| thatylfyra minor
source. Since_an al kali netal _hydrosul fide used as

¢ SARRADEREal BICT MY SiRael SOGICE 16t ter “dontaics ORT Of the
CRAPGER BHobHE SARYAES BRI LaRe a7 M dEF ov\erav?oi@lde
o atnelonh, LM Rarfiabe B %k?a'r%usrﬁ%l?hofdgoelfs qE i
;ﬁgﬁrggéhréﬁiﬁw GONGUEE ;s 2 BT SGL SEs CATROSI L %‘i‘lerefore the
ySrs

molar ratio of the overall charged amount of the alkali
metal hydroxide to 1 mol of the available sulfur source is
calculated out in view of the amount of the hydrogen
sulfide volatilized out as well.

The overall charged amount of the alkali metal
hydroxide is an amount that the X OH value falls within a
range of generally 1.0 to 1.1 mol, preferably 1.01 to 1.09
mol, more preferably 1.02 to 1.08 mol per mol of the
available sulfur source. Since an alkali metal
hydrosulfide used as a raw material of the sulfur source
often contains a small amount of an alkali metal sulfide,
the overall charged amount of the alkali metal hydroxide
varies even with the content of the alkali metal sulfide

contained in the alkali metal hydrosulfide used. It is

thus desirable to conduct a precise compositional analysis
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24 as to the alkali netal hydrosul fide used in
advance. It is inportant that the anount of the
hydrogen sulfide wvolatilized out of the systemin the
dehydration step is preciselyaetermned to precisely
determ ne the anmount of 5 an al kali netal hydroxide
formed in the system Wen a part of the al kali netal
hydroxi de i s added in the dehydration step, the

| kal | d bly added, ,
CERnGP thE: cLhe e BRrol BeaPERhEeY FREra o 3voafnce It is
pﬁ%%% %gh% t%w%rt%Ean%u%tng tﬂnr £vd& §f§ﬁgég¥

Stl nore prerera a
151 eLer
rrctictacty ol el ol BEL S w1
S%@%01@%lglhékbrﬂghéh E¥d£9é%9§e % %Qgéfhlﬁ% {ﬁ§§amount of
anount | essened at1on can

ethi e1@AtkYmi®atonduet8dde TRErhal ell‘i’ftiﬁ’é’l ypeedgation
becones faster as "the water content is |ower, and so

an advaméges iga@aidrechd rdlm4lﬁeniét%\ﬂp%WFr%xQBe is added in
i ncrease in nol ecular weight and productivity. 8.

Pahymaehzdthatioat epep20tHbeapphyienézal i ydsdede is
conprises mxing the mxture remaining in the system
abiked rbbeydaehydaai hosushep mbhhhed tdabatioe 8 amtvLlue is in
conmpound, heating a m xture for polymerization

r eapricpnrtdnrarfi ngefheselyohponentisan ol - Sulglectmarwe
avai |l abl e sul fur source and t-he dihal o-aromatic 25
corpbenably atpoPyheli gampbn aa‘ehlelimreame%@@ﬁbﬂg{ @t most
al kali _nmetal hydroxide to the m xture

p8I- %@P#zapﬁaﬁlFééeriﬁnpr%ﬁf@%bu%tym?ﬁt.(?1 $HOr} oy 1 mol

to £€9 trol the pH of the
of H avaglabge sulfur source. When in the dehydration

step, no alkali metal hydroxide is added, or the amount
added is lessened, the dehydration can be efficiently
conductedw The rate of polymerization becomes faster as
the water content is lower, and so an advantage is gained
from the viewpoints of increase in molecular weight and
productivity.

8. Polymerization step:

The polymerization step comprises mixing the mixture
remaining in the system after the dehydration step with a
dihalo-aromatic compound, heating a mixture for
polymerization reaction containing these components to
subject the available sulfur source and the dihalo-aromatic
compound to a polymerization reaction, and adding an alkali
metal hydroxide to the mixture for polymerization reaction

continuously or in portions to control the pH of the
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25 mxture for polynerization reaction wthin a range
of 7to 12.5 fromthe beginning to the end of the

pol ynmeri zation reaction. Wien a polynerization vesse
different fromthe 5 reaction asssel used in the
dehydration step is used in the polynerization step,
the m xture after the dehydration step and the

di hal o-aromati ¢ conpound are charged into the

pol, ri zation vessel.. Before the, pol yperization ste
N Su e TPl KECEE SR e kP8 LABhV B bing  Fende Of 7 to

cant ent._of ter_may be controll ed_as needed. . .
Barore TRE T8 DRarTIAlPoRostap SPIGUF| R tHBLberization
p r.ization step, a polynerization aid and
ag%¥¥§6§é'such as a phase-separating agent for

phase- sepa af (g 2, BAS, o1 ied, Jram auld il eron the

poI yneri zatio ction mxture may be m xe

MpeaRg 16h R8sl xLuEq §amha aghkargbfoéyéi;gp 187184 in the
the dehydration step with the dihal o-aromatic

CoHRE -5 teonddetpd WhthinAxduleNRerat UfRe @098 Rition step
generally from 100 to 350C, preferably from 120 to

330QC tWkeaihbeorasprRativeceppanant se atka £had gethtd Ntige

the 20 polynerization vessel, no particular limtation

I poilypesedatannt heseeder BEfehargiaiholantdioddtion step, the
conponents are charged in small portions or at a

t iampunthe fpshenerpzatcoamidactpbment gedetlad| gontent of
conducted within a range of from 170 to 290C. The

pulREeEr m2at bencorsrpdaeti aa heegedf erBfiorecditfuct ed by

a two-stage process, which will be described
sBERI¥FREAERFIOPNSERRL 08 APRgARInbhechPiymorl ghElEAS TR, @

efficiently produced. As a heating .
polymerization aid and additives such as a phase-separating

agent for phase-separating a PAS formed from a liquid
polymerization reaction mixture may be mixed.

The mixing of the mixture remaining in the system
after 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, and both components are charged
in small portions or at a time.

The polymerization reaction is generally conducted
within a range of from 170 to 290°C. The polymerization
reaction is preferably conducted by a two-stage process,
which will be described subsequently, in that a high-

molecular weight PAS is efficiently produced. As a heating
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26 nethod, is used a nethod of retaining a fixed
tenperature, a nmethod of raising the tenperature

ei ther stepwi se or continuously or a conbi nation of
bot h net hods. The polynerizati®n reaction tine is
within a range of generally 5 from 10 m nutes to 72
hours, desirably from30 mnutes to 48 hours. The
anount of the organic am de solvent used in the

I t t hi f ||
£y r}‘le“ o SR6%ke, TEEEPE: 61 orronTI18 LORT cpeepature.
I bI | £ th
o SRR ondira g B rhEhR RSk e DhCEPahGRlfe or
herGqursgaof. Lhe .egtnmgtﬁagl ?E?@ﬁt#@@hé&sfar THAS
P’ ﬁIS hé ra

swthin't range

p@dﬁ@%f&i%%%@@nb§%9@%§o a%&ﬁé a3 %E@hlﬁaée£a§§Qt§Ptgenerally

upon~t he begi nni ng of e polynerization 15 reaction

| $ oAl maRdtee 28 aQVﬁeh§ge h8s98kped FEOM 3h€ninutes to
vi ewpoi nts of increase in thé nolecular weight of a

PAS nberged and prodietsyitye A NGhdae thE Waftefused in
content upon the beginning of the polynerization

r edet polymeridasibabkyeponbr RitROnWat hhfiga sangen®fally from
preferably 0.0 to 20 2.0 nol, nore preferably 0.0 to
1.00 Imyb, 16t kbl, poeéerpbéfefabiny0010 to 0. bgnpér pesl nof the
of the avail able sulfur source. As needed, the water
ceweedebilp shéfpol grerceatkontingatti bhesystenenhyabion step.
nore increased than the above range wth the progress
offhehempsnynBpyz el 6hapeadt ionthesconrsaecprldect i on
process according to the present invention, no al kali
W@Péwmﬁ§6F6%98€ r§a5aaea FA £AE adehydfationvstepn dhis

a part of the overall anount charged
range.

The rate of polymerization becomes faster as the
water content upon the beginning of the polymerization
reaction is lower, and so an advantage is gained from the
viewpoints of increase in the molecular weight of a PAS
formed and productivity. Accordingly, the water content
upon the beginning of the polymerization reaction is
desirably controlled within a range of preferably 0.0 to
2.0 mol, more preferably 0.0 to 1.0 mol, still more
preferably 0.0 to 0.5 mol per mol of the available sulfur
source. As needed, the water content in the polymerization
reaction system may be more increased than the above range
with the progress of the polymerization reaction.

In the production process according to the present
invention, no alkali metal hydroxide is added in the

dehydration step, or a part of the overall amount charged
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27 thereof is added. Wien no al kali netal hydroxide
is added in the dehydration step, the overall anpunt
charged thereof is thus added in the polynerization
step. Wien a part of the alka7 netal hydroxide is
added in the dehydration step, 5 the remaining al kal
netal hydroxide is added in the polynerization step.
The term "al kali netal hydroxi de" as wused herein

ns an al kal.i tal hydroxide actually added, = and
{REoRsPar SanBARESt ndPat 1% TR sl UpodERg ide 1o added

| ' f_the E . 10 T ddi t.i f t
aPRal e P AT Shg B ORI BESPn thE OBoFyheri Bt o K Shereor
ngd%%hgdagéegdghnghgh 9] 53&&2”@&8% s@gdroﬁ%%% EOBEQ% of
' pol y CONT | F

I
m Xture for meri zatioh reactiron i nuousl y

i%Pgoﬁﬁkgﬁﬁzm@@gﬁeﬂydiggiggl9& 55$?£Lfé;%¢% Jéﬂydration step,

polynmeri zation reaction 1S contro n arTrange

OEh%Sr@hgthnBOaigaﬁifﬁQEéihﬁy@?&&f@%rﬁkt &éﬁafﬂw$ﬁg

the polynerization reaction.” The point of tine the

p%bygfmrehc;%manr gaghl onriis RegyNn SMW/ANS %e@:%ilmhty@ﬁ:o%ii%" as
the dihalo-aromatic conmpound is charged, and fhe

hegttngeirsinbRguns whi hexdhe petal Wfdtérid hectually added,
pol yneri zation reaction 20 is ended neans a poi nt of
tiane the heatrngmbastberaresteds cdheldmidathbaf the
conti nuously adding the al kali nmetal hydroxide means
acagthodtabncont thaokisby edtusag the al kali netal
hydroxide little by little into the polynerization
react i dihssastdamions athaheeteldd 16f meddilngytmexabkaln the
metal 25 hydroxide in portions, a nethod of adding the
aPRaVPerdEarionydEeRi e FAnPrerad Pwvraddig i alHe@li metal
pol yneri zation reaction systemis typical. Besides, a
nevHsgxéfle to the mixture for polymerization reaction
continuously or in portions, whereby the pH of the mixture
for polymerization reaction is controlled within a range of
from 7 to 12.5 from the beginning to the end of the
polymerization reaction. The point of time the
polymerization reaction is begun means a point of time the
dihalo-aromatic compound is charged, and the heating is
begun, while the point of time the polymerization reaction
is ended means a point of time the heating has been ended.
The method of continuously adding the alkali metal
hydroxide means a method of continuously adding the alkali
metal hydroxide little by little into the polymerization
reaction system. As the method of adding the alkali metal
hydroxide in portions, a method of adding the alkali metal

hydroxide in plural portions into the polymerization

reaction system is typical. Besides, a method of
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28 continuously adding a part thereof and
intermttently adding the remainder is also included.
When a part of the overall anpunt charged of the

al kali metal hydroxide is addexsin the dehydration
step, 5 this addition also counts anong the nunber of
times of the addition in portions in the nethod of
addi ng the al kal i netal hydroxi de in portions. In

ot her_.wor ds e al kal

PR vana8aRenal har eﬁbarsmﬁnds%%eﬂ&l Rt bt

aqgi g)t t%er%g%gghagralkal et al drOX|de 10 at a
time a

a proper “pornt 6f At ihet PﬁlF polynerlzatlon
step 'Swﬁ&glé"gf%ﬂonrb%ﬁﬁadoq}é d’%.r}lt arr]rioﬁ%r %Q%e g% the

conti nuous ad he a ion in ortlons of

tré@.kaqllkﬁﬂleLtaE?h?br?}égﬁgxh aaaxdbgepeﬁé% 135 op step,

necessary poln t1 me between gl nni ng an

tﬁ%1%5aB@ﬁXHEB|é@%boeouhﬂsogﬁgﬁgmgﬁgsmuﬁﬁgitéfm%fﬁeérE% the
addition of the alkali nmetal hydroxide is not Iimted

seddafcias thepopHiehst he £BACHEORCHT ¥ USQALAN B alkali
controlled within the range of from7 to 12.5 from

t hethagihgairogitie thepenpdiohs.t hen pdnaericzatsd OMhen a part
reaction. 20 It is essential to control the pH of the

moft iwhe alkaéi, mthelr bBadtbrhdal Xsus@jed otn the dehydration
pol ynmeri zation reaction wthin the range of from7 to
12tepi,nat hedpobyneddiayi bhe sewpinhnghatksldenetal hydroxide
reactions and deconposition reactions are effectively

i B Bi ttéfet ateff PEPRAL| PopRbdaEetingi ih- Pug iRyl ¥ERAS tion
low in the content of inpurities. The pH of the

r 8460 o APstufednbBnthg FfuEIoBt B NRAC BiORDI | &84S ng

the reaction n1xture dllutlng it to 1/10 with
IGHH§%€H8H§ea dition and the addition in portions of the

alkali metal hydroxide may be performed at a necessary
point of time between beginning and end of the
polymerization. In other words, the time of the addition
of the alkali metal hydroxide is not limited so far as the
pH of the reaction mixture can be controlled within the
range of from 7 to 12.5 from the beginning to the end of
the polymerization reaction. |

It is essential to control the pH of the mixture
(i.e., the reaction mixture) for polymerization reaction
within the range of from 7 to 12.5 in the polymerization
step in that side reactions and decomposition reactions are
effectively inhibited to efficiently produce a high-purity
PAS low in the content of impurities. The pH of the
reaction mixture means a value obtained by collecting the

reaction mixture, diluting it to 1/10 with ion-—-exchanged
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29 water and neasuring a pH of the diluted sol ution.
If the pH of the reaction mxture in the
pol ymeri zation step is too |l ow, a deconposition
reaction of a PAS forned is easy to occur though a
deconposition 5 reaction of the organic am de sol vent
is inhibited, so that difficulty is encountered on
the formation of a high- nolecular wei ght PAS, and t he
%Fﬁﬁerlzatlon reaction cannot be, continued in

&re 2CasBCAFP I RE ﬁHpr Of heher ehtt Foh ?ﬁ’&%ﬁr%% n
th | t t hi gh
degoﬁgdggeé%%%Fton r acd#%gﬁésé}ggﬁﬁé% nﬁ&et§8Ivent i s
f%%ﬁ%h%?&%gtlg s%n referapl ¢ side éé@%@%éﬁ?&fgﬁaéggﬁ%ion of

ceur “trhough®th poI meriZ2ation 7ed

ot %{&%‘ ¥ rﬁ\edpﬁ§ E 2' lc8""89c 2 BRb P %@&{ﬁé§l1§jﬁon

easl taln a nol ecul ar "wel

0&%@@%@oﬁnbgetﬁ8|¥§85n}é 5ﬁlg§CQHP9§§g’léofnﬁ?%ﬁ%g&L so that
an am noal kyl carboxylate 1s ftornmed. In order to

satiirghyubethi gneﬁeéﬁﬁtbeeahgnn@hs%ﬁﬁatmgm_@fhlt
PAS and inhibition of the deconposition reaction o

t h@1ecganrCwaiyde sAakyenhd thelsobpieniiatid® 2laction
control the pH of the reaction mxture within a range
Ofcanhbanbé tonit2nbedThe phl ektt&eereasd | o AnitkleUn® o the
preferably within a range of from8 to 12.5, nore
prebertabhymironrd io tRelpolhmwepikatitherezaciomnis too high,
m xture is desirably not varied as nmuch as possible

f itbm dheompgsiteaporaacoiont abi thei prgamec padde ysofvent is
PAS formed. Accordingly, with respect to the nethod

off agddiitgtefe aBAkANPraABeafrbhydP b decaghomptderl FsY to

conti nuously adding a
occur though the polymerization reaction for obtaining a

PAS is allowed to normally progress to easily obtain a
high-molecular weight PAS. When the organic amide solvent
is décomposed, for example, an aminoalkylcarboxylate is
formed.
In order to satisfy both increase in the molecular

'weight of the PAS and inhibition of the decomposition
reaction of the organic amide solvent, it is essential to
control the pH of the reaction mixture within a range of
from 7 to 12.5. The pH of the reaction mixture is
preferably within a range of from 8 to 12.5, more
preferabiy from 9 to 12.1. The pH of the reaction mixture
is desirably not varied as much as possible from the
viewpoint of stabilizing the guality of a PAS formed.
Accordingly, with respect to the method of adding the

alkali metal hydroxide, the method of continuously adding a
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30 fixed amount is preferred to the divisional nethod
of intermttently adding. Since the rate of reaction
varies even with conditions of the polynerization
reacti on system such as reacigon tenperature and
concentration of the 5 reactive conponents, it is the
nost preferable process for obtaining a PAS having
stable quality to continuously add the al kali netal
hy ro t he de ree of progress of the

de matchin
&éﬁdoﬁmfw é)?ag‘ﬁﬁgerﬁeéo‘ﬁ oFEPORLBf 1 fipal method of

d h t f
{7 CEGRLFOTTIRG ERBZBH of TheS mea?%aefoener%b ”Etaoa tRgies

p@ﬁ%%?%&%%tb%ﬁd§kgehf ?ﬁngﬂt;gzigm?g%za ?n react%on system,

controllin nmeri zation

r eachi QR Wetalaltﬁgﬁe%gﬂgg g%ﬁgo 4 Lsn&%néra{l Sndhe .

beginning to t e po yheriza reaction

by-addisng thepahkalks metak shydeoyide ﬁ?e%gfébig)gfgé%ss for

for polymerization reéaction continuously or in

p@b&b&&&nbnatbﬁspﬁh¥ﬂﬁglEﬁébQB §E§P1§9 S &6hé%ﬁdéﬁé& add
the follow ng expression - x < 1.1

whekeian ky1x ﬁeebbiamgakabhae SméEc@thiget@ OtiRe C@@@h}@é ld/jfl

nol ar anmount of a nolar anmount of an al kali netal

Spirbigtte sscotit ahredebbtaosyl for sREkPEe chargetvérsidie of the
dehydration step, a nolar amount of an al kali netal
hy@dhexticderaddédci nomphendehydrati on step, a nol ar

anmount of hydrogen sulfide 25 volatilized out of the

syst emas a Ieraenarla imathoded candcamtnedllangatenpHopf the
an al kali netal hydroxide added continuously or in
pSEECEAS RiKkKBTpolYnEhezAPI PR eptiamdgstep, is mentioned a

method of controlling the pH of the mixture for
‘polymerization reaction within a range of from 7 to 12.5
from the beginning to the end of the polymerization
reaction by ‘adding the alkali metal hydroxide to the
mixture for polymerization reaction continuously or in
portions in the polymerization step so as to satisfy the
following expression (I):

0 fy-x<1.1 (1)
wherein y = ¥ OH/available S (X OH being a cumulative molar
amount of a molar amount of an alkali metal sulfide
contained in a sulfur source charged in the dehydration
step, a molar amount of an alkali metal hydroxide added in
the dehydration step, a molar amount of hydrogen sulfide
volatilized out of the system in the dehydration step and a
molar amount of an alkali metal hydroxide added

continuously or in portions in the polymerization step, and
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31 the available S being a nolar anmount of an
avai |l abl e sul fur source contained in the m xture
remai ning in the system after the dehydration step),
and x is a consunption rate of31 a di hal o-aromatic
compound, i.e., (a nolar anmount of the 5
di hal o-aromati c conpound consuned in the
polynerization step)/ (a nol ar anmobunt of the

i c_conpound char ed)]. The consunpti o

al o- ar
& 8?#?3333%% ‘?%nﬁtfi“% %Brria‘B At %%r?rbeavallable sulfur

Spge 5o S e AR

C%%E%E”tggagghgér££l ? ?E ebfgk#ngrigatlon reaq;kylrate of

anoun h'e consunpt o

oL bhigar gL Q%ﬁa anae}ﬁx}fzzo&f?&ﬁoyng can, 06, £al ARSI ilene

by sanp I ng ing the'reaction mxture a

reguhap- 5k8ﬁa%§c'@$ﬁﬁ3@ﬁ§ cghguﬁgéagﬁcgﬁg ﬁ%ﬂ?ﬁ%%iéﬁklon

Is preferably 0 <- y - x 0.8, nore preferably 0 <

- sXef) (8 mPBEET SHb@RE Yor pﬂ@é €8 804 ¥o Oa Fomak ic >eofan>u%d
The nmethod for controlling the PHin accordance with

t hmaeypagssion (1) is particularly effective when a

m xture 20 conposed of preferably 90 to 99.5 nol % of

the al kigld deetsalmphtydnhosultld dF amnd Aihat 6-i0omatYeotompound
the alkali netal sulfide, nore preferably 95 to 99.5

nok% bt thécal kbed oetabn hyedriossl$ ide angddhdttiob of an
nol % of the alkali nmetal sulfide, particularly

prEPERabPy O7et dilo9l &-apdHe bic t hempd il iremstiglimp at a
hydrosul fide and 0.5 to 3 nol % of the alkali netal

sGPFfaen peipsedf abinpelnutierrebimeelzatiqtheeaction to the.

production process according to the present
charged amount thereof. The consumption rate of the

dihalo-aromatic compound can be calculated out by sampling
and analyzing the reaction mixture at regular time
intervals. The relational expression is preferably 0 <y -
x < 0.8, more preferably 0 £y - x < 0.5, particularly
preferably 0 £y - x < 0.2.

The method for controlling the PH in accordance with
the expression (I) is particularly effective when a mixture
composed of preferably 90 to 99.5 mol% of the alkali metal
hydrosulfide and 0.5 to 10 mol% of the alkali metal sulfide,
more preferably 95 to 99.5 mol% of the alkali metal
hydrosulfide and 0.5 to 5 mol% of the alkali metal sulfide,
particularly preferably 97 to 99.5 mol% of the alkali metal
hydrosulfide and 0.5 to 3 mol% of the alkali metal sulfide
is used as the sulfur source.

In the production process according to the present
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32 invention, the polynerization reaction is
desirably conducted in the polynerization step by an
at | east two- stage pol ymerization process conprising:
(A) Step 1 of heating the m xtgre for polynerization
5 reaction to 170 to 270C in the presence of water in
a proportion of 0.0 to 2.0 not per nol of the
avai l abl e sul fur source to conduct a polynerization

i on h b ' . I h .
CORVEPETBR. of MEnto VAT b2 Bt Bt Tt CRpotinds &0 o

989 0.(B), Step,2 of.controlling.the amunt of 3
it 2SR Repnab kng: BBLpEE ERFLRE 487, 0 HERY Hish o

oSS EAIE e nshaleh Dolntt o L1

proportion 0 t he avail abl e

. . . o
fghzugtéguacsf andhegt ing Mﬁwﬁga%% %wﬁéﬁ%&&l

90C, "t hereby continuing the neril zati on

reacti9nn YBenshheot wop&t age pHel ﬁf‘e{éezn%té Ut RLQEESSAl §

adopted, however, it I's necessa o control the pH
obrbberkeagt beng . 0l xbup eoiMot heeF GBPECSE F VER St AR M AN

t he above-descri bed range as descri bed above. The

cenleénsi eoudtet e dohahot 28 |6 Dyt + Lz £OIRO UNsh C@ibbe thereby
measured and cal cul ated out in accordance wth the
nevhadngnewnrpeplgeeirnthie artomser sl ecl ©8eichd njiHadro-
exanpl e, Japanese Patent Publication No. 63-33775. In

t RgofmpEst- sbmpgeupdl yaebdzeei DB stapd it is desirable

to forma prepolyner having a nelt viscosity of 25 0.5

t dB30SPaB gsoﬁeagatéqlhing teerpunrenit 0 bfwaIYT iandhe

shear rate of 1,216 sec-1. Water nmay be added at a
S@éﬁﬁar§t§@§ Bplyﬁgrlzatlon reaction so as to bring about a

state that water exists in a proportion of 2.0 to 10 mol
per mol of the available sulfur source, and heating the

reaction system to 245 to 290°C, thereby continuing the

polymerization reaction.

When the two-stage polymerization process is adopted,
however, it is necessary to control the pH of the reaction
mixture in the respective step within the above—described
range as described above. The conversion of the dihalo-
aromatic compound can be measured and calculated out in
accordance with the method known per se in the art as
disclosed in, for example, Japanese Patent Publication No.
63-33775. In the first-stage polymerization step, it is
desirable to form a prepolymer having a melt viscosity of

0.5 to 30 Pa*s as measured at a temperature of 310°C and a

shear rate of 1,216 sec™.

Water may be added at a second stage of the
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33 polynerization reaction or upon conpletion thereof
to increase the water content for the purpose of
| onering the contents of commopn salt secondarily
produced and inpurities in the polynmer forned or
collecting the polynmer in the formb5 of particles. The
pol yneri zati on reaction systemmy be a batch system
a continuous systemor a conbination of both systens.

I@xﬁﬂﬁmﬁﬁk@ﬁi@55§ege XHHrEEaE'BH’CBmggeEgSE tﬁé%ggf(ﬂk

vesséls may be used for the purpose ortening the

pqmw&%hb%a&mgnw%xg&ecbhﬂentl@OQ-tﬁ@S%ukﬁséén@ﬁtléwé%ﬁng the
In the production process according to. the present

| eRHana, oF Re&inoh 88t FEBEcahtigkit PepPObYEBY | Z&y i Qipurities
reacti on may be conducted in accordance with a nethod

Kriewthepelo 1§meirn fol@edr br E6L16%amphethdf b6lymer in the form
conpl etion of the 15 pol ynerization reaction, a
prodd peir tslclresy  cDiod gob 1wne separ adedrdyciidd ratdtem agay be a
it is or after diluted with water or the |ike, and

t br@ todss wlytsiteq . f el tentiakeusssywashedoraadcbmbimaeton of both
repeat edly, whereby a PAS can be collected. According

t §vistiemgr-odiet ton priocessiof nhlynpreisaaiti @0 i2nwentmione,

a granul ar pol yner can be forned, so that the _
gF&ERFtaCTpEeyFeE- S| Bapr beerapfyfeephhat drpedmn ¢heshortening
reaction mxture by a method of sieving the polyner

by e BRd VBT 2addPBeRYBeBatis®et he pol ymer can be

easi eparated from by- products, oligoners, etc.

T%e_§§§§H%£§§£@£E§—ﬁﬁ§9be 25 subjected to sieving as

e SolDhorll AR e S e AR THE B Tne

fﬁh%%ﬁ%ﬁgﬂy Shgogéstreatment after the polymerization
reaction may be conducted in accordance with a method known
per se in the art. For example, after completion of the
polymerization reaction, a product slurry cooled is
separated by filtration as it is or after diluted with
water or the like, and the resulting filter cake is washed
and filtered repeatedly, whereby a PAS can be collected.
According to the production process of the present
invention, a granular polymer can be formed, so that the
granular polymer is preferably separated 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 slurry may be
subjected to sieving as it is in a high-temperature state,

thereby collecting the polymer.

After the separation (sieving) by filtration, the PAS
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34 is preferably washed with the sane organic am de

sol vent as the polynerization solvent, or an organic

sol vent such as a ketone (for exanple, acetone) or an

al cohol (for exanple, nethandld . As the organic

solvent, may be used an 5 anhydride. However, a

hydrous organic solvent is preferably used in order

to nore efficiently renove inpurities. Acetone

cont aj.ni 0 %.hy 1 g 0 t ' e

ret Sranry e hikg e R APk O he b ) Eogp i Rhfoe solvent as

Vel polhRePAS EorRed ABY L2l SQrbﬁnt 5?(25:?9(5_\8@,5%&%& agld as a

or 10 a Salt such as anmmoni um chl ori de.

Ageaicthieng rbHe bﬁgmﬁﬁgquﬁEEQBngf08§S§no£l&@ﬁoprF@?Ptexample,
i nvention, there can be provided a PAS nmarkedly

r egucedoln . the €oaterfafc | QR | Ry MRUKISHE St hat
formthe cause 15 of generation of gasses upon nelt
praotesising. Theveost e hydr SWe o tpurikoiddiR@gnt is
inmpurities can be determ ned by neasuring a weight

| psefemabéat ungdbynmeadsrotoamotaes MDYE By OB} rtemove

anal yzer. The PAS obtai ned by the production process
adoprdiingeso theeipresemniamventd dn e 226 [kt tledghit of water
modi fication such as introduction of a termnal

f kctPsRaPrgfeupbayt eadilng Bre AAfe mescbeonssbadhwashahot
deconposition reaction of the organic am de sol vent.
EVERerfr oMt e HAS phR FRC DMy e s e PASEtedqwith an acid or
high-@urit¥ and high- qualjty polymer and is expected

t 8 dévél 8PCht &suamgopdusschigrédenf el ectronic
iﬁ@trsggpts, fibers, etc. According to the production
proce of the present invention, a PAS having a high"

"D'ecuffgcé¥ﬁé¥§ égﬂéﬂé'E%Jﬁd@tﬁ%%sg&%%e%%nof the present
invention, there can be provided a PAS markedly reduced in
the content of low-boiling impurities that form the cause
of generation of gasses upon melt processing. The content
of such low-boiling impurities can be determined by
measuring a weight loss on heating by means of a
thermogravimetric analyzer. The PAS obtained by the
prodUdtion process according to the present invention is
little in modification such as introduction of a terminal
functional group attending on side reactions such as a
decomposition reaction of the organic amide solvent. Even
from this point of view, the PAS is a high-purity and high-
quality polymer and is expected to develop its uses to
fields of electronic instruments, fibers, etc. According
to the production process of the present invention, a PAS

having a high molecular weight (high melt viscosity) can



35 also be produced. The nelt viscosity (as neasured
at a tenperature of 310C and a shear rate of 1,216
sec-1) of the PAS according to the present invention
is generally 1 to 3,000 Pas, 3spreferably 3 to 2,000
Pa-s, nore preferably 10 to 1,500 Pa-s. If the nelt
viscosity of the PASis too low, its nechanica
properties becone insufficient. If the nmelt viscosity
is.too high, .its nmelt-flow characteristics are
dsggPiB?agﬁadPSG@omer the mol ding or form ng and

processi,n ahility thereof. The It viscosities

of conagh thgivﬁﬁ§§my yéﬁﬁgdmﬁfsuﬁggsﬁ%rﬁziﬁ@pﬁragure of

S bt source .and a di hal o-ar tic_€o und n the .
p?gée(?wcaenéjofa a?{leaﬁ?aﬁaidc%qull'h?&go%ﬁcde) in%pa eOrﬂgpgiéniacccordlng
i d o var . : ; . i

e Rot o Peer o e e e R
sgbhect-eg1yt 9 A9 Acheltpgal Pﬁﬂérét%]?@%éﬁﬂlw it @ 1,500
acid or a salt such as ammonium chlioride) in a

washikng st ephafert polBriyZald he PR HeSikBoPhlow, its
generally turns acidic. Wien the PAS is subjected to
NAicwAShi 61 WotBpant 864 dob&torie 20n ¢ £8d Rt W tIiF @Re melt

al kali such as sodi um hydroxi de on the other hand,

t héscesinyphks geoeral gly, t Utsnsmal kaf 1l de. che RAS enygsiespHre

i s al kal i ne undergoes a sort of ionic crosslinking by
adeékkabratetatoi bowsuchhasnal ooy urr | Dncreistamy gnpcessing
the polynerization reaction systemas the alkalinity

t At ébdtyi shesepfgher, and so its nelt viscosity is

detected high conpared with the PAS whose pHis .

aci di c. Thrh@Sd] vivicosddiley of cravPasipsageRBPal phtained by

used as an, ) )
polymerizing a sulfur source and a dihalo—aromatic compound

in the presence of an alkali metal hydroxide in an organic
amide solvent markedly vary with difference in washing
method or resin pH. For example, when a PAS is subjected
to an acid treatment (treatment with an acid or a salt such
as ammonium chloride) in a washing step after
polymerization, the resin pH generally turns acidic. When
the PAS is subjected to no washing with an acid or a
treatment with an alkali such as sodium hydroxide on the
other hand, the resin pH generally turns alkaline. A PAS
whose pH is alkaline undergoes a sort of ionic crosslinking
by an alkali metal ion such as a sodium ion ekisting in the
polymerization reaction system as the alkalinity thereof is
higher, and so its melt viscosity is detected high compared
with the PAS whose pH is acidic.

The melt viscosity of the PAS is generally used as an
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36 index to its nol ecular weight (polynerization
degree). As described above, the nelt viscosity nmay
vary according to conditions of washing. Wen the
variations in the nelt viscosgdy of the Pas are w de,
in sone cases, problens such 5 as end breakage may
ari se upon, for exanple, nelt spinning using the PAS,
and variations in physical properties of processed
be caused

| t
e AR A %%8%%?%489 Zﬁ‘mmﬁwegaemon%“egree> As
h | t t
DR PR EBo 8" ALhe ngeya?u?ala”ergaséé'f%%ﬁsa'ac Hina to
r%to%dqftléanélgf%gsﬁlnggr »{mﬂ rfﬁ,%e whase R s l%dlt%%tr ed1c

nost y CO washi ng con it i'ons

tQ@sEb%%tytefatﬂglbasvé§8°§iﬁ¥ N@%‘é@ﬁerggg%gEkagbf%ms such

t enperature of ear rate of 1,216 sec

ofy st BaasareaRASe QSgrﬁ?Ele' §pé§ aghHst eyt 0o atméﬁ@%plnnlng
8.0, ranging fromO0.7 to 1.0, preferably fromO0.75 t

1u@¢n@DkﬁepPﬁEeraﬁﬁyvéfﬂﬁt@oﬁstQn PhPsiand ﬁ%bﬁéﬁ%f%gSOf

can be provided as that having a stable nelt

vipgoeskbyd phedueasosrwby hbet PAS-6€916 N bd Neaused.
present 20 invention exhibits a stable nelt viscosity

i s consirderted ditherbénaatd,r it anse sicaoirtdd noartbedhy bowsent
nitrogen content. It is inferred that when a sul fur
séoveetand hadi hakatap il BVH cofipaunel arel podyitey iMEd (as
in the presence of an alkali nmetal hydroxide in an
omgaﬁheednﬁdeaSDEMpﬁratuhe of QA0 & @mmndde 2%hesol verte of

such_as N-nethy ﬁrrolidone is reacted with the
allkglte fecal ﬁ¢d¢8ﬁ| éSpy "hesei R§ 6 rEIrPAAdalRafE most

al k Ian1noa|ky|carboxy|ate and this al kali
22t§| by co trol of washing conditions or the like, to a melt

viscosity MVH (as measured at a temperature of 310°C and a
shear rate of 1,216 secqj of the same PAS, whose pH is
adjusted to at least 8.0, ranging from 0.7 to 1.0,
preferably from 0.75 to 1.0, more preferably from 0.8 to
1.0, and so the PAS can be provided as that having a stable
melt viscosity.

The reason why the PAS according to the present
invention exhibits a stable melt viscosity is considered to
be attributable to its markedly low nitrogen content. It
is inferred that when a sulfur source and a dihalo-aromatic
compound are polymerized in the presence of an alkali metal
hydroxide in an organic amide solvent, the organic amide
solvent such as N-methyl-2-pyrrolidone is reacted with the
alkali metal hydroxide by heating to form an alkali metal

alkylaminoalkylcarboxylate, and this alkali metal
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37 al kyl am noal kyl carboxyl ate participates in a

pol yneri zation reaction to forman atom c group
containing a nitrogen atom and a carboxylic group at
a termnal of a PAS forned. Fm7 exanple, when NW
reacts with sodium hydroxide 5 (NaOH), NWP is
subjected to ring opening to form sodi um

nmet hyl am nobut anoat e [ ( CH3) NH CH2- CH2- CHZ- COONa] . Thi s

nd.r - hl or nzene that i
rOIBHP 5o R s ebhpBrfate’ BaPREREEREes "B 2 D ymerization

| h | b .
R e b AL B Ay P AR R PaRH Ao 6T b Shaaen atom
h
aa@ﬁogl;ﬁgpggggsgngggg%pgggga@8$&§n29f$fCéPﬁ&§sfogﬁed
met hy| ard nobut d&rdm.nal, af, dﬁug yFrox1de

formed. It Is I'n erre hat this term nal car

greuBH) reﬁﬂﬁslﬂﬂghb§gcééga£b P?ﬁ? ob9ﬂ1§#05b5¥bfh sodium
sodlun1|on 15 existing in the polynerizalion reaction

systaglaniacpQeaHBhtE0oN (AN -G IR, 8P AldtRINaNe  This
washing liquid to forma salt such as -COONa, and

t bbsipalukal reaetal wstubhpagidalbasbbhgbne CEidOM £ Naidfder to
and thus fornms a pseudo-crosslinking (a sort of ionic
cifossl snkiing) chilbhophsuy ine thy dam{ SHobheahsgtR0 [Eturia
unshared el ectron pairs in a PAS nolecule or a
benrenderedgthati hjia greéaumnanberoplfiefybeegledmions;
whereby the nelt viscosity of the PAS becones high.
Thetppsage apd/ preseAi unnpehlhy baninphetameastamrticipates
obtai ned b ymerizing preferably a sul fur source

and éhGZBOéVHSFéZéFbﬁﬁtF%a@Bhﬁ%uﬁ@ formhe e idserreigtbutanic
an al kali netal hydroxide in an organlc am de sol vent
h8§°HpnFFrGg§ﬁrm&Bﬁ%eﬂf toyARefgRt§das extremely | ow

as at st, 800
UP is 1né¥%red that this terminal carboxyl group

reacts with an alkali metal ion such as a sodium ion
existing in the polymerization reaction system or a sodium
ion contained in an alkaline washing liquid to form a salt
such as —COONa, and this alkali metal such as Na has high
cationic nature and thus forms a pseudo-crosslinking (a
sort of ionic crosslinking) with'a sulfur atom (S) having
plural unshared electron pairs in a PAS molecule or a
benzene ring having a great number of free electrons,
whereby the melt viscosity of the PAS becomes high.

The PAS of the present invention, which has been
obtained by polymerizing preferably a sulfur source and a
dihalo—-aromatic compound in the presence of an alkali metal
hydroxide in an organic amide solvent has a nitrogen

content (by weight) as extremely low as at most 800 ppm,



10

15

20

25

38 preferably at nost 600 ppm nore preferably at
nost 500 ppm particularly preferably at nost 400
ppm The nitrogen content can be detected by
subjecting a purified PAS aftegg washing to el enenta
anal ysis. The nitrogen content in the 5 PAS includes
that derived froma mnute anount of inpurities and
thus may vary with difference in washing method.

wever t he trogen content is derived
ARERSRF BRIy Sbonaed AP rBifin S6m PR it eut's Enodd %Bo ppm,

d o f _the
nPﬁr%18H9”6i oRPBREEFRET na PreShokat diily: ¢ gHend trogen
%%%%BF'?éS”EEOHete§@§§ A suﬂ%é33§%§“tﬁ$9in ordrP § gfter

ten 0 e order o er

r%@%ﬁgpgh%onéiéﬁgﬁﬁafOQBQP% e Eﬁ%x%%e’iﬁ“%'&n%%nt in the

possi an excessi ve washnli ng t reat ment

agdist  aRal,g8gULRIBNGS - 2FEq T PAYKT £0ni ARt SO ALAdUSE T ON
15 cost becones high. Accordingly, the actual | ower

liipblir@k 1 eENEnAI £hRYEHa $0RL Pt i Bh 81 ARSELA hedi RV ing
In general, PAS shows a tendency to |ower the

NinktBgan Goedr asnddts Jkeliheisicasdan Reemms hisglerived
However, the result of anal ysis by the present

I fvent ar sh2flibaslyeveatied hbhatogers oveant i oalpalPAScular
shows a nitrogen content value as great as 1,011 ppm
eveniwhénont issjimposed exanphe, 1ERS hhnming & riglatn vtetogen
high nelt viscosity of 253 Pas (as neasured at 310C
ap@naeshedn rheePdP 4¢206dseg-19 the pPASHaviIERtigo

hi gh nitrogen content, a 25 termnal thereof is
fapr@aesy ah af oﬁb@uer%@pplhtav@ﬁgoételmcﬁ ogeh widan and 100
a carbox group, and so pseudo-_crosslinking is

f BPffe8%b 59 BB umT ST (e 19Kk S Fhfakd trogen content in

the PAS as much as possible, an excessive washing treatment
and additional equipments are required, and so production
cost becomes high. Accordingly, the actual lower limit of
the nitrogen content is as described above.

In general, PAS shows a tendency to lower the
nitrogen content as its melt viscosity becomes high.
However, the result of analysis by the present inventors
has revealed that a conventional PAS shows a nitrogen
content vaiue as great as 1,011 ppm even when it is, for
example, PPS having a relatively high melt viscosity of 253
Pa*s (as measured at 310°C and a shear rate of 1,216 secﬂ).

In a PAS having a ‘too high nitrogen content, a
terminal thereof is formed by an atomic group having a
nitrogen atom and a carboxyl group, and so pseudo-

crosslinking is formed by a sodium ion or the like to make
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39 its nelt viscosity high. Wien such a PAS is

subjected to nelt processing, a continuous operation

is difficult due to poor nelt stability, and so

probl ens such as end breakage 3d n nelt spinning are

easy to be caused. 5 The PAS according to the present
invention is lowin nitrogen content, and the

nitrogen content becones |ower as the nelt viscosity

t hereof _i ncreases. Accordingly, the PAS accordln% to

t R SpFEdént 1PROSALY oRTPE - pr eé‘raﬂ%}‘ SucHS Hat Sulbﬁ &ted to

t 140 I
p&§5§¥5%§§§éP§852? acPBrHErabr SPBrBA0E Snch %ﬁﬁa € tue to

216 b [ 1 h
n%%%r 6 S e P a T E L P oTb e RBl et Ss oD Bl tkage
h

i 980 SgLEGhy SRL BAbT el Bestuidr VPe o O
n' tr 09%&%@@(:&&9{?{1&&% t he d gﬁcelré‘?rﬁnq% enits of rirgl Flow in

viscosity of the pol ene s en the nel

Vinggosihty exseeds 39Q4Pans. nihﬁog@htégﬂgan@%@@ames lower as
preferably satisfies the followng expression (I1-2):

2@h¥ me3®0vidtod) tyhenPASOACEREHERTeE O R HEIRNY, the PAS
invention is nore preferably such that in a nelt

vViageosttyigr asgehef pregenpoi yuehti60M 200r & e 3001 Pasud@s that

neasured at a tenperature of 310C and a shear rate of

17216 sedtlvbygcoentyokrbhnog vhetRS pesymepHtamnat4hosti 300

6.0 before neasuring the nelt viscosity, the nitrogen

coatentssathshires theaf obhparaguexpo£s310iC 40hd a shear rate
of 1,216 sec™ by controlling the resin pH to at most 6.0
before measuring the melt viscosity, the nitrogen content
satisfies the following expression (II-1):

Y < -1.5X + 800 (II-1)
wherein Y is a nitrogen content (ppm) in the resin, and X
is a melt viscosity of the poly(arylene sulfide).

When the melt viscosity exceeds 300 Pa-s, the
nitrogen content preferably satisfies the following
expression (II-2):

Y < 350 (I1-2)

The PAS according to the present invention is more
preferably such that in a melt viscosity range of the
polymer from 200 to 300 Pa*s as measured at a temperature
of 310°C and a shear rate of 1,216 sec™ by controlling the
resin pH to at most 6.0 before measuring the melt viscosity,

the nitrogen content satisfies the following expression

(ITII-1) :
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Y <-1.5X + 700 (I11-1) wherein Y is a nitrogen
content (ppm) in the resin, and X is a nelt viscosity
(Pas) of the poly(arylene sulfide). when the nelt

vi scosity exceeds 300 Pa-s, thg PAS 5 according to the
present invention preferably satisfies the follow ng
expression (I111-2): Y < 250 (111-2) The PAS according
to the present invention is particularly preferably
such t 10 of the polyner

from 20 tf6D%gﬁygégﬂgisﬁgzghyegan e_ét)terrperature of
AT e R T R R SR R
R el eV areRsi R (Por ) 015 08 bS LY et qyieige)
and X e e e By B L Ay e P2

S%E%b@%hng %@eEhEh?rEEEBtVh§98§E§¥ne§f§PQ§a§99 P Ssfies the
the PAS according to the present. invention preferably

sallgbengt Beprédshiehl ewrngogxpression (1V-2): Y < 200

(I1'V-2) The PASs obtai ned by the production process
according %0 the present inventrrgnzyay be nol ded or
formed into various products. The PAS is particularly
pref er athy MBS acixrdilhg BHd etis pfeddna linventtiion: is
According to the present invention, there is provided,
i pagtprodacfyoprpfecebdyobuahPABabyipos ymelt zvigecasity range
S%Ef%ae4éolymer from 200 to 300 Pars as measured at a
temperature of 310°C and a shear rate of 1,216 sec™t by
controlling the resin pH to at most 6.0 before méasuring
the melt viscosity, the nitrogen content satisfies the
following expression (IV-1):

Y € -1.5X + 650 (IV-1)
wherein Y is a nitrogen content (ppm) in the resin, and X
is a melt viscosity (Pa‘*s) of the poly(arylene sulfide).

When the melt viscosity exceeds 300 Pa*s, the PAS
according to the preéent,invention preferably satisfies the
following expression (IV-2):

Y < 200 (IV-2)

The PASs obtained by the production process according
to the present invention may be molded or formed into
various products. The PAS is particularly preferably PPS.
11. Effects of the Invention:

According to the present invention, there is provided,

in a production process of a PAS by polymerizing a sulfur
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source and a di hal o-aromatic conmpound in the presence

of an alkali netal hydroxide in an organic am de

solvent, a process for stably producing a high-purity

PAS at high vyield by using aa4gulfur source including

an alkali nmetal 5 hydrosulfide and inhibiting side
reactions and deconposition reactions during a

pol ynmeri zation reaction. According to the production
process of theﬂgg Eent i nvenption, a PAS haV|n%) é%nce of an

P GEGFaP ef g (R e £ Cuf Sty il
di to th duct
%u?ésfélﬁ%aﬁﬁvg%?ﬁg e’ in pAS °%f§33$'y°r?1e e e
C?%’%%%?a% !63@%?393 | paaLTee 11 fol Rl nr%i%aantcﬁné%

g@@ﬂ&eg %E'ﬂngf uPFQ U%%P.?I eIlfl(IJ & Qx‘i‘gai(’))%atﬂo%etal

terior tlon pro ue to |l os raw

maL8r-bals£iQk gha hhis@bltﬁqgowaggré&cw@n@r
i nvention, there can also be provided a PAS narkedly

| awcbRpBkL £988Nreant €phs addrihgtd epol Pyl it i ONSrction.
nelt viscosity due to differences in post treatnent

condi t i xafso sdiahy aso aaBPHJIM Ui hrod@ sEXANPIERES pfBeent
present invention will hereinafter be described nore

speeehitéahl yabyasheatohéomd iy xbeph esr aneli @otpariath welt
Exanpl es. Measuring net hods of physical properties and

t hésc@Bikykecanebaspfotihcad. (1) Yield: Assum ng that

all the avail abl e sul fur conponent 42

According to the production process of the present

invention, a PAS markedly reduced in the content of low-
boiling impurities that form the cause of generation of
gasses upon melt processing can be produced with high
production efficiency and without deterioration of
profitability due to loss of raw materials, or the like.
According to the present invention, there can also be
provided a PAS markedly low in nitrogen content and little

in variations of melt viscosity due to differences in post

treatment conditions such as a washing liquid.

EXAMPLES
The present invention will hereinafter be described
more specifically by the following Examples and Comparative
Examples. Measuring methods of physical properties and the
like are as follows.
(1) Yield:

Assuming that all the available sulfur component
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existing in a reaction vessel after a dehydration step
was converted to a polyner, the weight (theoretica
anmount) of ‘that polyner was used as a reference val ue
to calculate out a proportiomi% by weight) of the
wei ght of a polynmer 5 actually collected to the
reference value as a yield of the polyner. (2) Mlt
viscosity: A nelt viscosity was neasured by usi ng
about r aph

20
SRR a8 e @835% 163 Y"?WSE Latker 2y aesl-‘/@\fa? b8 step was
tlég%Ve% %%a%odle oﬁ mer, H dlaneh? ﬁgheo Qplc§l|§%%§£E
was use as a capl Plary, g 8 e era ure was Sse

t%h%%pgoléhg Fd ggdy r S?Q@E?eﬁ?é vg#?gegolga££ﬁﬁate out

appar atus an m nut es VI scosi t

W%Spﬂ%@%%%ggnat°ab?hﬁéﬁg?%§eo?ft%ez%glaﬁ?y&f ;5p&§9mer

Measuri ng net hod m xture for nmeri zation

I eRqliQNy Aofeaekkeanthl Xhdr ecwasclbbul g8yt 0ad/ A0, ¥eid of the
purified” water (product of Kanto Chem cal Co. nc.)

t@ogagwr e its pH by nmeans of a pH nmeter. 20 (4)

Anal yzi ng net hod of sul fur source: Sodi um hydrosul fide

( Na$HMeanrd vsediogmtsul fi de (Na2S) in an aqueous

solution of a sulfur source were determ ned by

findi ngaanebveraddosityf ura<amdenirdy beansingf about 20 g of

iodimetry, finding an anount of NaSH by neans of a

neutdryl prdvinew RS tmetnat bénCaptimodrand $ubt fmeruhgctieed by

amount of NaSH from the overall sulfur content to _

r égaicd Sg il uétdhldis obt ativkesl time ang aintdist NadSmmy3n
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 1,216 sec™t.

(3) Measuring method of pH of mixture for polymerization

reaction:

A reaction mixture was diluted to 1/10 with purified
water (product of Kanto Chemical Co., Inc.) to measure its
pH by means of a pH meter.

(4) Analyzing method of sulfur source:

Sodium hydrosulfide (NaSH) and sodium sulfide (Na:xS)
in an aqueous solution of a sulfur source were determined
by finding an overall sulfur content by means of iodimetry,
finding an amount of NaSH by means of a neutralization
titration method and subtracting the amount of NaSH from

the overall sulfur content to regard a value thus obtained

as an amount of Na,S.
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(5) Weight loss on heating: A dry polyner sanple was

placed in a thernogravinetric analyzer (TGATGHO;

manuf actured by METTLER Co.) and heated from 150C to

350C at a heating 5 rate of 1@ mn in an air

at nosphere to neasure its weight Jloss at this tine. A

| ess weight | oss on heating indicates that the anount

of gases generated upon nelt process is |less. (6)
E pH. 10_At roonwtenEerature (20C), about 6 g of a

pd yn@?lggﬁnﬁPés ?8 fif2bf dcet one and 30 m of

purified ter roduct of Kant Co., Inc.)
wer e plepé ST RSy &P 5 Pagk g aﬁ&1 tahe resul t ant

fsha%%%g%%%eﬁ P90, byt %%85@5 Bl o

H
BT 5r B efle ﬁ”g%? "R obih G e C%oﬁ%rﬁean%i’ng
%a%ep8kyﬂﬁﬁ ﬁ@f@lfn %#%fs%gﬁﬁkgqﬁﬁ gf%u%%ng%gtweight‘

emental anal ysi s on he sa y ‘means

Meka Bkt £A98NtSMLT ura anal yzer: franyactyl el n3STEGHcates
Corp., Model "ANTEK7000"). [Exanple 1] After a

2@nbkict eheadhothaverWgssebaggeeritédd SpdWlndlt Process is
N- et hyl - 2- pyrrol i done (hereinafter abbreviated as 25
"NMBS) and purged with nitrogen gas, the contents were
heated up to 100C over about 1 hour while stirring
t Hén &esi@50Hrpm by neans of a stirrer. After reached
100C, 44
At room temperature (20°C), about 6 g of a polymer
sample, 15 ml of acetone and 30 ml of purified water
(product of Kanto Chemical Co., Inc.) were placed in an
Erlenmeyer flask, and the resultant mixture was shaken for
30 minutes by means of a shaker and then filtered through a
separating funnel. A pH of a supernatant thereof was
measured by means of a pH meter.
(7) Nitrogen content:
About 1 mg of a polymer sample was precisely weighed
to conduct elemental analysis on the sample by means of a
micro nitrogen-sulfur analyzer (manufactured by ASTECH
Corp., Model “ANTEK70007").
[Example 1]
After a 20-liter autoclave was charged with 5,700 g
of N-methyl-2-pyrrolidone (hereinafter abbreviated as
“NMP”) and purged with nitrogen gas, the contents were

heated up to 100°C over about 1 hour while stirring them at

250 rpm by means of a stirrer. After reached 100°C,
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1,990 g (containing 21.9 nol of NaSH and 0.4 nol of
Na2S) of an aqueous solution of a sulfur source and
1,000 g of NWP were added, and the resultant m xture
was gradually heated up to 2QQC over about 2 hours to
di scharge.729 g of 5 water, 1,370 g of NWP and 0.70
nmol of hydrogen sulfide out of the system
Accordingly, an armount of an avail abl e sulfur sour ce
(available S) in the mixture remaining in th

a&t'ggloage (SPPE?lPﬁ’égd%hy%r‘ﬁ‘P]r oft s¥p verd - % M 0% Ng2S)

0.0
Aﬂfefmt ﬁguaanﬁd?a?moet% A gL -”lit%'?alir%s’asa%ﬁoﬁ b g of
t 170 d 236
T e G B Ry Sl LSty

ADRRBELChE 8 *%CB"v’ il e oh G S Ry Bt ” I of
caked tg %3@0? o%sNﬂtgﬁdt@%&gﬁ?f ;&; d%ﬁeﬂde out

up to 180C over 30 m nutes

hydr exideyENaH) mas,Regun o aﬁNEMHHNt B&eaﬂHagglﬁa%le
pol ynmeri zation reaction systemto 11.5-1

SkulEuRYs8hrd80 (apM bypBags oh the miﬁﬁdfé”reﬂdﬁhlng in the
tenperature was successively raised up to 20 180C over

3QubBubes apdetuthbedcRY@FabloM Std®sydd om 68RG ta = on
220C. After conducting a reaction at that terrperature

f ors60. i mol esnpdt hews eapecah et Wass r@ Getblup to 230C
over 30 mnutes to conduct a reaction at 230C for 90
m nut eAL tdrerdlyy dedrydoettiiog fsitest, - $hegeixture was cooled
polynerlzatlon 25 Throughout the first-stage
pebynetpza? PEh strep,3 &B6 a;qu@omﬂswsa;tq;u/m& off WaeHavailable
haV|n% a concentration of 73.7% ht was . .
c8ht P uauéwh%\aa@aelbyemah%ewnaa%w rRyviares as “"pDCB”)
and 2,800 g of NMP were added. As a result, the
temperature within the autoclave was cooled to 130°C.
After the temperature was raised up to 180°C over 30
minutes, addition of sodium hydroxide (NaOH) was begun to
control the pH of the polymerization reaction system to
11.5-12.0. wWhile stirring at 250 rpm by means of the
stirrer, the temperature was successively raised up to
180°C over 30 minutes and further over 60 minutes from
180°C to 220°C. After conducting a reaction at that
temperature for 60 minutes, the temperature was raised up
to 230°C over 30 minutes to conduct a reaction at 230°C for
90 minutes, thereby conducting first-stage polymerization.
Throughout the first-stage polymerization step, an

‘aqueous solution of NaOH having a concentration of 73.7% by

weight was continuously added by means of a pump so as to
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keep the pH of the polynerization reaction system
wthin a range of from11.5 to 12.0. A conversion of
pDCB at a point of tine the first-stage

pol yneri zati on had been conplsgeted was 90% The
aqueous sol ution of NaOH was added 5 in an anount of
1,180 g in such a nmanner that the value of E

OH available Sis 1.05 after the whol e anount of the

aﬁﬁeous solution of NaOH i s added. The water content
&P PﬁepﬁthetBﬁDBﬂﬁy%?r%ﬁ%téﬁ%e6%%c%%ﬂQn?¥ﬁF?ﬁ within a

oH ded 10 |
a5898%g§§??F§@d1£ag r}%ggrcnerﬁﬁﬁgéﬁﬁfoqlﬂ§ PRYGuRt 2
f th oH t I dd
s PRa BT LRR o Rah e r e hato e T B0ST i g
?g@@¥§e$%&'%£he§ the #qézaﬁq%h K%é¥ ({on—d% NéﬁH wgs added

e armun O- arorra I C COITpOUﬂd

Cgﬁsﬁﬁegm$@ﬁtléfn?a§gbeg PM §é@ﬂ'énﬁﬁéﬁﬁkréﬁ§%'éﬂk value of

m xture at regular tinme” intervals ter conpletion

ofy b'f'l?a%ﬁ&b?&aﬁelgoiyﬂ?ré%@&°€he &ﬂ?@l%‘uémc%n@fo the

revol utions o e stirrer was i medi at raised to

4QGuepikt gointredusee B40n0iof av@ter (iRt aiaﬂ@t Qon?@nt after
content in the vessel = 2.6 nol/nol of the avail abl e

Stheuntleleparssnteof ALher aiié s Q€ uSH NGE Y6t &5 £ WK was added
pressure, the tenperature was raised up to 260Cin 1

hgas to7é¢omdlct a reaction at that tenperature for 4
hours, thereby conducting second-stage

pol ymerlz dthicormboA ccaolpsansiben o 12hepdeBtabnarpecntonf the

time the second-stage polynerization had been

comphetedfwabeogayeqhe BePBfseohetsyrtepnainwoppintadged was

time the second-stage pol ynerization had been

Cgﬁpk@pé@eqﬁgn4guch a manner that y (2 OH/available S)
always satisfies the relationship of 0 £y - x < 0.2 to x.
The amount of the dihalo-aromatic compound consumed was
measured by sampling the reaction mixture at regular time
intervals.

After completion of the first-stage polymerization,
the number of revolutions of the stirrer was immediately
raised to 400 rpm to introduce 340 g of wéter (total water
content in the vessel = 2.6 mol/mol of the available S)
under pressure. After introducing water under pressure,
the temperature was raised up to 260°C in 1 hour to conduct
a reaction at that temperature for 4 hours, thereby
conducting second-stage polymerization. A conversion of
pDCB at a point of time the second-stage polymerization had
been completed was 99%. The pH of the system at a point of

time the second-stage polymerization had been completed was
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10.0. After conpletion of the second-stage
pol yneri zation, the reaction m xture was cool ed near
to roomtenperature, and the contents were sifted
through a screen of 100 nesh &g o collect a granul ar
pol ymer. The granul ar polynmer was washed 3 tinmes with
acetone, 3 tines with water, with 0.3 w.%acetic
acid and then 4 tinmes with water to obtain a washed
pgloy Thi s granul ar polynmer was dried at 105C for
urs The granul ar pol yner obtained in such a 10

h that, the yield 959 't
e e R g e R e

h%@% Q% m??bg 9@,g¥e megght %$8%§$EUé£S are'%eégg}ature

arative er a

adhaclaec }%’ﬂéeﬁ@fgs%%ﬁ‘%g@@@r # WM A 100 mesh

purge nitrogen gas, e con S were eate

t%olgg§l@¥%r a QHﬁuiaPoﬂglVMéLe Sﬁk{ r%%uﬁ%%nbgﬁym%§owas
rpmby neans of a stirrer.” After reached 100C, 17170 g

ot«aaﬁeaqge@yﬁe§ow£hoacgfcoﬁ@OHs havh&g & £ QReEt T a&ltqﬂ 0.3
of 74.7% by weight, 1,990 g (containing 21.8 20 nol

ofrtNaSHcandc0a80d M@hd 0t hda25) + Ohe N BEHIGRAUS SOldItdRin a
of a sulfur source and 1,000 g of NMP were added, and

t hasheasybt anér M >dHire gyaa%nguraaﬁl@hyyn&eaia%d dud 30 a20@G5°C
over about 2 hours to discharge 945 g of water, 1,590
gfofr M¥Phoand. 0.3l rgﬁamildxydrcdgermrswmadaeduunofsuthea
system 25 Accordingly, an anpbunt of an available Sin

t penpiext wpe svehmthihgthea vhelduras| dVe, afftemaelte viscosity
dehydration step was 22.0 nol, a E OH was 22.6 nol
aldsalwat Be eontedt thaswvayrght loss on heating was 0.39% by

weight. The results are shown in Table 1.
[Comparative Example 1]

After a 20-liter autoclave was charged with 5,700 g
of NMP and purged with nitrogen gas, the contents were
heated up to 100°C over about 1 hour while stirring them at
250 rpm by means of a stirrer. After reached 100°C,

1,170 g of an aqueous solution of NaOH having a
concentration of 74.7% by weight, 1,990 g (containing 21.8
mol‘of NaSH and 0.50 mol of NayS) of an aqueous solution of
a sulfur source and 1,000 g of NMP were added, and the
resultant mixture was gradually heated up to 200°C over
about 2 hours to discharge 945 g of water, 1,590 g of NMP
and 0.31 mol of hydrogen sulfide out of the system.
Accordingly, an_amount of an available S in the mixture
remaining in the autoclave after the dehydration step was

22.0 mol, a £ OH was 22.6 mol and a water content was
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25.6 nol. After the dehydration step, the m xture was
cooled down to 170C, and 3,283 g (1.015 nol /ol of
the available S) of pDCB, 2,800 g of NWP, 133 ¢
(total water content in 5 the gazessel = 1.5 nol/not of
the available S) of water, and 23 g of NaCH having a
concentration of 97% by wei ght were added in such a
manner that the value of E OH available S is 1.05. As
a.result, the tenperature within the autoclave was
cgél'zdmf’a'lsoc, and the pH of the systemwas 13.2. 10

P e T SR T
3 ' 60, 0C .

2o U L T DT Bl P oo
199,89 ofEAY! 5ogh5 LETRGER! 436 YoBLELPCH: LB ZOR

9Qp1 putess =t heeely:eQRducki pR-fitsi1S680€s) of water, and
pol ymeri zation. After conpletion of the first-stage

pPokyBebirZAkbANhav3B§0Rd-8hagRt PRL YORI bZas 1 9N @Nek RASE were
treatments such as "washing and dryi ng were conduct ed

i Rghbe $aMBuFBRNAChadfekN+RO: EXREPL£1de dJhez bl pivdiBabie s

systemat a point of tinme the second-stage
pakyneniszat A®na hesshheen conpteied-atascel vilch intHamey eftoclave
in this experinmental exanple, the al kali netal
hydsoxbadee@NaGH) 308C chaidjethatpr dfi Mhd s acear dancas3. 2.
with the nethod known per se in the art. The granular
pOhyder s25rpobngi aed2PA spohby meanerohashguehixhel ., ttee
yield was 91% the nelt viscosity was 93 Pa-s, and _
t hempeirghtirkows sonucheasinglwasads €2%pytoel §hiC oFiee 30
results are shown in 48 o
minutes and further over 60 minutes from 180°C to 220°C.
After conducting a reaction at that temperature for 60
minutes, the temperature was raised up to 230°C over 30
minutes to conduct a reaction at 230°C for 90 minutes,
thereby conducting first-stage polymerization.

After completion of the first-stage polymerization,
second-stage polymerization and post treatments such as
washing and drying were conducted in the same manner as in
Example 1. The pH of the system at a point of time the
second-stage polymerization had been completed was 10.1.
However, in this experimental example, the alkali metal
hydroxide (NaOH) is charged at a time in accordance with
the method known per se in the art. The granular polymer
obtained in such a manner was such that the yield was 91%,

the melt viscosity was 93 Pa-s, and the weight loss on

heating was 0.62% by weight. The results are shown in
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Table 1. [Exanple 2] After a 20-liter autoclave was
charged with 5,700 g of NW and purged with nitrogen
gas, the contents were 5 heated up to 100C over about
1 hour while stirring them at 48250 rpm by neans of a
stirrer. After reached 100C, 584 g of an aqueous
sol ution of NaOH having a concentration of 74.7% by
wei ght, 1,990 g (containing 21.8 nol of NaSH and 0.50
mol _of Na2S) of an aqueous solution of a sulfur source
5a§ﬁ& 1-000 g of NWP were added, and the resultant
m
hd

éture w%j gradual |y heated up to 200C over about 2

F&"P4e dif scharge 873 g of water, 1,307 g of NVP and

0.52 of .. hydragen sul fide out of the syster

Accor oﬂ]% eyr aanzcb;%‘jcn  SFO%n aa‘{\?aiv‘rlae?bIcgl a§g¥“‘§ W%h >.700 g

m_ ot LNni i n. the \Y; 5 e

Goty S8, FETLRL0 Bi PRCGRUESELA G Bl Yol rts were

aﬂ%ageﬁah rt8°?68ﬂ%<%ﬁ§::%SE{HH'hJ&g%ﬁfﬁgﬁstir ing them at
yar ep, d~“déwn Eo

deh ation st he m xture was cool e

1 , d3, .01 I ilablhgo~S)
S N Y e e R AR AL
cemcant katieels0ko Ha by ¥ei ghdH aRsy Vhg 0a GdoVedBiraNeilch of
added. As a result, the tenperature within the

aguockawvg wasgh€pol eaod 0gl30&ntAinimys21 ol her s and
wat er content in the vessel was 0.7 nol/nol of the
avablahbé 6f MAid)e ofStar raqgeats 250 utprorby fmeass ldfur source
the stirrer, the 25 tenperature was successively

r anded ,0p0t g ¢80WMBveer80addedut @sd he thesultare; niwture
pH of the polynerization reaction systemwas 12.5.

Thest gmrpdnal lyeheasedlunphep 200°C over about 2 hours to

discharge 873 g of water, 1,307 g of NMP and 0.52 mol of
‘hydrogen sulfide out of the system. Accordingly, an amount
of an availéble S in the mixture remaining in the autoclave
after the dehydration step was 21.8 mol, a X OH was

11.9 mol and a water content was 11.1 mol.

After the dehydration step, the mixture was cooled
down to 170°C, and 3,253 g (1.015 mol/mol of the available
S) of pDCB, 2,800 g of NMP, 34.9 g of NaOH having a
concentration of 97% by weight and 70 g of water were added.
As a result, the temperature within the autoclave was
cooled to 130°C. At this time, the total water content in
the vessel was 0.7 mol/mol of the available S. While
stirring at 250 rpm by means of the stirrer, the
temperature was successively raised up to 180°C over 30
minutes. At this time, the pH of the polymerization

reaction system was 12.5. The temperature was further
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rai sed over 60 mnutes from 180C to 220C. After

conducting a reaction at that tenperature for 60

m nutes, the tenperature was raised up to 230C over

30 mnutes to conduct a reactsgon at 230C for 90

m nutes, thereby 5 conducting first-stage

pol yneri zation. At a point of tinme 30 m nutes had

el apsed after reached 220C, 545.7 g (10.2 nol; O0.47

mol /mol of the available S) of an aqueous sol ution of

NgaHSﬁavPﬁgraWc@heaﬁﬁﬁ afroR b80. ® W2 WEwash derted.
nerjz

ps.oaﬁus Lping FRECCLUBORb. VADeC RIS TR Sa ] U Hadh tutes,
3580%§n5'8?ta %sﬁ#ﬁam&“ﬁpﬁﬁ%%°°°”to%”e}5%“ r“lntutes to
5o BaRE AR FhgE by her 7301T i PR ea LY
S%ndaéuwasmgta@@agl Vg@gx f.eggfgﬁ;ct ed in the same

manner as In npara he granul ar

pol ynmera0lf aidigft id¥ S B ﬁﬁ@ﬁ%‘és""ﬁ%ds%‘i@ptsl%ét a‘fb@r
yield was 93% the nelt viscosity was 84 Pa-s, and

t heawgibghbobass ofs head | (19) Was,A0 G Atl&%r@i/‘ﬁ%‘lgl&tf thB

this experinental exanple, y - X was .5 onth
maxailablEhe) resuhhSaé}ﬁ@oﬁﬁowlmﬂleabcbﬁ NaoH hav1ng a

[ Conparative Exanple 2] After a 20-liter autoclave was
ckangedtwathob, 3007¢. 8 ofrt NbPvan da@dkdjed Thie pHNioEr agen
gas, the contents were 25 heated up to 100C over about
lrhéymenhizheisthi reangichenyatem 250 & pro byt neansinof the
stirrer. After reached 100C, 1,990 g (containing 21.7
meecendNaSrIandoDyBOr hpit bfn Na@d)b&en completed was 12.1.

The water content after the aqueous solution of NaOH was
added was 1.45 mol.

After completion of the first-stage polymerization,
second-stage polymerization and post treatments such as
washing and drying were conducted in the same manner as in
Comparative Example 1. The granular polymer obtained in
such a manner was such that the yield was 93%, the melt
viscosity was 84 Pa-s, and the weight loss on heating was
0.48% by weight. In this experimental example, y — X was
0.5 on the maximum. The results are shown in Table 1.
[Comparative Example 2]

After a 20-liter autoclave was charged with 5,700 g
of NMP and purged with nitrogen gas, the contents were
heated up to 100°C over about 1 hour while stirring them at

250 rpm by means of a stirrer. After reached 100°C,

1,990 g (containing 21.7 mol of NaSH and 0.60 mol of Na;S)
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of an aqueous solution of a sulfur source and 1,000 g
of NWP were added, and the resultant m xture was
gradually heated up to 200C over about 2 hours to

di scharge 706 g of water, 1,%p3 g of NWP and 0.70 nol
of hydrogen sulfide out 5 of the system Accordingly,
an anount of an available Sin the m xture renmaining
in the autoclave after the dehydration step was 21.6

nmol, a EOHwas 1.3 ol and a water content was 1.1

nBIE. 3 fERepHa dehyEtaki oh &t epLithes Xt urd has 000 9 of
d 10 70C, d 227 015 |/ no
CREECysFasa ts) o boesanat a%édgygwrww%%éua"ily
d th t t t hi t
ST Brnae LB e P T FIOE A TG e &F@FemG g of
d 8 0 t f
A ESEE et AonJarbanae HEE fagontoh ST PSP SR Al out
obet %ep%)é%ﬁl' 284 QA SREL) OSSR O 20 av\éalla%le 5 in
y neans’ o

stlrrlng at rpm e stirrer,

t %K@efn@&%%e%@m%ﬁ?ﬁé%ﬂ%ﬂeré‘b%@é’l&'@e t&fé@@%k@/er
30 mnutes and further over 60 m nutes from 180C to

2%@ draktgh seBguGLing1agrgatt i 9npady thal 1 emRSAatdie a
0 20 mnutes, the tenperature was raised up to

2%@@e®vebn3@ntnw95tESltﬁoLOnduct a reaction at 230C

for 90 m nutes, thereby conducting first-stage

pol ynerAfzads dthe |deHyhiraftiirost -sstegge thel yiwrtiuzat wan, cbhéed
amount of NaOH added was controlled in such a manner

t Hatvnt e pHOYE, tdred 2By st e 01 uddy ne Ir arfgehleowernilable
than 7 after the tenperature reaches 220C. As a

r é3uPt, pipBnagdnpl 80P on of WHe Feretaddedgers a result, the
pol yneri zation, rise in pressure due to a 51

temperature within the autoclave was cooled to 130°C.

After the temperature was raised up to 180°C over 30
minutes, addition of an alkali metal hydroxide was begun to
control the pH of the polymerization reaction system to
12.0. While stirring at 250 rpm by means of the stirrer,
the temperature was successively raised up to 180°C over

30 minutes and further over 60 minutes from 180°C to 220°C.
After conducting a reaction at that temperature for 60
minutes, the temperature was raised up to 230°C over 30
minutes to conduct a reaction at 230°C for 90 minutes,
thereby conducting first-stage polymerization.

In the first-stage polymerization, the amount of NaOH
added was controlled in such a manner that the pH of the
system includes a range lower than 7 after the temperature
reaches 220°C. As a result, upon completion of the first-

stage polymerization, rise in pressure due to a
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deconposition reaction of a polyner occurred, and so
the polynerization was stopped on the way.
Incidentally, in this experinental exanple, the
amount of NaOH added is contmrsalled so as to include a
case where y - x becones 5 mnus. The results are
shown in Table 1. Table 1 Ex. 1 Conp. Ex. 2 Conp. EX.
2 Ex 1 Mel t viscosity [Pas] 151 93 84 Deconposed
e o Bg yoe LOL 95 9% osed Wi h
o %‘806 538, 582 CHaR: g [W O A SR B e tne

L B ERBEE SAEEb ot Bebledd PR bl P2 i T PR i

I 0]
ﬁ%%@ﬁ%&waw%ﬁﬁwﬂﬁﬁww
y'c%h@rolﬁédaeeaégmco gf?@l&@@ £00paL gk V& ?ffsﬂ'é S$ecomes
bet ween Exanpl e Conpar ati ve Exa

amgaLdi ngrﬂ@_f&ﬁlpgsodwé 'sq{bwrprl(ff_:%l@ﬁnpl e 1) of
the present invention, a PAS having a high nelt
viscosity (high nDIecuIar wehighd )1 conpared with 15 the

cohvepti-onal-pnhrocess (Compatrative Ex
TOTITV OT PI T CO \ A= a4 ’.l

be obtai ned. [Exanple 3- Flrctcam@ge pol ynmeri zati on
and second-stage polyne zatlangerQ ¢ofducted FPRP- Ex. 2

xactlv—the samp-manpner—as 20 i n—Examl-e—1 At t ar

EATACT y SATTC T AT T TeT == 7\ CT

cuepketvisvosl tiyhepsespnd- gtsage |polyarerijzatgon, |t b composed

reactiot—-xture—was—edgoeled—negr—to—52
Yield of polymer [%] 95 91 93 Decomposed

Weight loss on

heating [wt.3%] 0.39 0.62 0.48 -

As apparent from the experimental results shown in
Table 1, according to the production processes (Examples 1
and 2) of the present invention, PASs low in weight loss on
heating and high in quality can be obtained at high yield.
As apparent from the comparative results between Example 1
and Comparative Example 1, according to the production
process (Example 1) of the present invention, a PAS having
a high melt viscosity (high molecular weight) compared with
the conventional process (Comparative Example 1) can also

- be obtained.
[Example 3-1]

First—-stage polymerization and second-stage
polymerization were conducted in exactly the same manner as
in Example 1. After completion of the second-stage

polymerization, the reaction mixture was cooled near to



10

15

20

25

roomtenperature, and the contents were then sifted
through a screen of 100 nmesh to collect a granul ar

pol ymer. The granul ar polyner was then washed 3 tines
wi th aqueous acetone (water cegmtent = 3% by wei ght),
3tines with water 5 and additionally wth 0.3 w.%
acetic acid. Thereafter, the polyner was washed
additionally 4 times with water to obtain a washed

I I . Th I I dri
0120 90 UIEL The 915U 1 BOLYTEL B {1 LE0 B e
SRR U (LR 08, LuLRcen! L, YR 145
SULG H05es A0, ThR LS 3 €ypihom . Tabhe,

SeedRt a98 £ ROl YMRLLZAL '%as‘vg{ ge%gHgII ct §dtI_1IIIe$Xx9£IiIII Ywater

the sane manner as 15 in ter conpletion

ofaride £RGARH=31§9% iRAI Y8 i,zaki QRetiRELEEACT ifbreafter,
m xture was cool éd near to roomtenperature, and the

C QiMee oA yiRIre whikeRaghbbieddbhieuahR11¢ sceemBsofii ER0water to
mesh to collect a granular polyner. The granul ar

pelbtEmn wasashed washeda? bolsew.t hTiagupeusu ) polymer was
acetone (water content = 3% by weight) and then 5

tigrsd Wit hosatefot01®9bhaunsa washedgrand golpakymbtained
The granul ar polymer was dried at 105C for 13 hours.
The sgcana awnpelrywes ebtai nédti nthsumhla wmasnesitmswas 145
such that the nmelt viscosity was 171 Pa-s, the resin
pBangs $hg rgsdn2BHt Wesnbt Pogendcbheent trageBosoppent was
The results are shown in Table 2. [Exanple 4-1] 53

371 ppm. The results. are. shown in Table 2.

[Example 3-2]

First-stage polymerization and second-stage
polymerization were conducted in exactly the same manner as
in Example 1. After completion of the second-stage
polymerization, the reaction mixture was cooled near to
room temperature, and the contents were then sifted through
a screen of 100 mesh to collect a granular polymer. The
granular polymer was then washed 3 times with aqueous
acetone (water content = 3% by weight) and then 5 times
with water to obtain a washed granular polymer. The
granular polymer was dried at 105°C for 13 hours. The
granular polymer obtained in such a manner was such that
the melt viscosity was 171 Pa‘*s, the resin pH was 9.9, and
the nitrogen content was 365 ppm. The results are shown in

Table 2.

[Example 4-1]
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Fi rst-stage pol ynerization and second- st age

pol yneri zati on were conducted in exactly the sane
manner as in Exanple 1. After conpletion of the
second- stage polynerization, ghe reaction m xture was
cool ed near to 5 roomtenperature, and the contents
were then sifted through a screen of 100 nesh to

coll ect a granular polyner. The granular polymer was
then washed 3 tinmes with reagent (absolute) acetone,

3 timed W th Sk B0 Her 7 0751 SR adene

iy AT AT LI et 2 ST R e e ey meoner 2
SRR RO Teh e IR RSN & Qrpﬁ%ﬁiﬁ L e B

TP TuReTRE oS nay R bR LB DRLL a8 TOR0 1 S co

CQ%B%nEe %rézgr@pnbn h@hée§8££§n@£ew?}é SRS { Fred through

Tabl e 2. [Exanple 4- First-stage polymerization and
secerg=shage 100l M@Eh' zat bQI‘l&\@Eea ?BQHQI@Q Mgxact | ¥he
the sane manner as in Exanple 1. After conpletion of
t beasecandpst gger2QaBOoLMBRI Z230EQN3 £ h8e£ 6RCEH OFcagent
m xture was cooled near to roomtenperature, and the
caabeptistwer ackhenesi Bt edmeéhrough watsereed ehedORith 0.3
mesh to collect a granular polyner. The granul ar
potty ferceds ct hemdwashiesr & fittaves thid lpalesagentwas washed
(absol ute) acetone and then 5 tinmes with water to
obddiitiana5lwadhedmgeanuthr wpbbynke . ofheigramisired granular
pol ymer was dried at 1050C for 13 hours. The granular

- pobyrRerobt Bieewrdm ke po lymranvers whsi gLt t196°Ct er 13

melt viscosity was 175 Pas, the 54
hours. The granular polymer obtained in such a manner was

such that the melt viscosity was 151 Pa‘*s, the resin pH was
5.7, and the nitrogen content was 470 ppm. The results are
shown in Table 2.

[Example 4-2]

First-stage polymerization and second-stage
polymerization were conducted in exactly the same manner as
in Example 1. After completion of the second-stage
polymerization, the reaction mixture was cooled near to
room temperature, and the contents were then sifted through
a screen of 100 mesh to collect a granular polymer. The
granular polymer was then washed 3 times with reagent
(absolute) acetone and then 5 times with water to obtain a
washed granular polymer. The granular polymer was dried at

105°C for 13 hours. The granular polymer obtained in such

a manner was such that the melt viscosity was 175 Pa-s, the
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resin pH was 10.2, and the nitrogen content was 481
ppm The results are shown in Table 2. [Exanple 5-1]
Fi rst-stage polynerization was conducted in exactly 5
the same manner as in Exanpleslk After conpletion of
the first-stage pol ynerization, the nunber of
revolutions of the stirrer was immedi ately raised to
400 rpmto introduce 340 g of water (total water
content in the vessel = 2.6 nmol/nol of the avail able

fe§ﬁ8ePHpW@§s&Pe ataﬁéoébeAP%EFoq%nl?ﬂ??ﬁﬂﬁnWﬁf\ﬁﬁ%ﬂppm

ressure rai sed up, to

'% i%ﬁu?reaﬁ§OWﬂe Eoﬁ BL?S :were held for 3
&% g ?a& tenperature. The contents were then

encﬁg he tenperature was | owered down to about

240C t t
2458 ta %ﬂ-@%‘j@tﬁqé@%% LHF e 38, BIRERH, EnCbractLy
p@ﬁ@ @Em@ thﬂér % Ehnﬁxgﬂg}éefonQH§£§9%ompletlon 8 the

pol ynmeri zati on had been co eted was 99% The pH

tE@rEQLX€E§EZ§5l9HeE§§§EiQH SMﬁéeﬂﬁﬁ%eﬁ-of“%é@ofﬂtidﬂHEOf
t he second-stage” pol yneri zation had been conpleted

Wabe9s®ir20rAVhEr 1 GRERL8LEDY Phitbe B8CONE- 8RO introduce
pol yneri zation, the reaction m xture was cool ed near

t g4nognvitenpeeat yeetal andréhecenvéent sn waie wddded = 2.6
through a screen of 100 nesh to collect a granul ar
pabyrebl dfetpeasubalapéysprun@sr phessweshetd Bddoresafter
wi th aqueous acetone (water content = 25 3% by
wéhghpﬁPC3ngiwesemﬁuhdaaipreaﬂdreddthéotemwgraﬁuﬂe(Nd%

.% acetic acid. Thereafter, the polynmer was washed
addusednapl o425 b esimik thanet erand st gonten@sivede held

granul ar 55
for 3 hours at that temperature. The contents were then

quenched (the temperature was lowered down to about 240°C)
and immediately adjusted to a temperature of 245°C to hold
them for 4.0 hours. A conversion of pDCB at a point of
time the second-stage polymerization had been completed was
99%. The pH of the polymerization reaction system at a
point of time the second-stage polymerization had been
completed was 9.9.

After completion of the second-stage polymerization,
the reaction mixture was cooled near to room temperature,
and the contents were sifted through a screen of 100 mesh
to collect a granular polymer. The granular polymer was
then washed 3 times with agueous acetone (water content =
3% by weight), 3 times with water and additionally with 0.3
wt.% acetic acid. Thereafter, the polymer was washed

additionally 4 times with water to obtain a washed granular
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pol ymer. The granul ar polynmer was dried at 105C for 13
hours. The granul ar pol yner obtained in such a manner
was such that the nelt viscosity was 360 Pa-s, the
resin pHwas 5.9, and the nitysgen content was 236
ppm The results are 5 shown in Table 2. [Exanple
5-2] First-stage polynerization and second- stage

pol ymeri zation were conducted in exactly the same
manner as in Exanple 5-1. After conpletion of the

s@&&ﬁa“e&ag%haogwwl%ww Wave Jrd&& iadn Lot ufer 13

VES e Rnectal St O LR A e 200 G LRER s

C%LEECEh% Egguhgitpgk gitghgasgﬁgguégr po'%@“%eé%ﬁspﬂ was
en was nes WI ous acet one (vva

C@n§en5nd %%%bxﬁ%gbggh) geﬁ@eﬁaé ﬁﬁ@ﬁ%p&S Wﬁ&br@@h?%s are

to obtain a was ranul ar pol yner granul ar
pahyer iwas driied at 105C for 13 hours. The granul ar
pol ymer obtained in such a manner was such that the
mgEkampseosiby was 449 Pa-s, the resin pHwas 9.9, and
the nitrogen content was 250 ppm The results are

shown iFLrsA0-skadiee pblviranpita oor 3hdThe conaritate

pol ymer obtained in Exanple 5-2 was washed twice with
reagenerfabsobut epracetndecasd ihesmxatthy Ghavtse manner as
acetic acid. The granul ar pol yner was washed 25

addi Ekemaley541t i neSten tdompatesridro adbttdien seomashedage
pol ymer. ~The washed pol ynmer was dried at 105C for 13
hoalgmeTheatgpanubthe pobghben obiatweed Was seehled maaterto

was such that 56
room temperature, and the contents were then sifted through

a screen of 100 mesh to collect a granular polymer. The
granular polymer was then washed 3 times with aqueous
acetone (water content = 3% by weight) and then 5 times
with water to obtain ' a washed granular polymer. The
granular polymer was dried at 105°C for 13 hours. The
granular polymer obtained in such a manner was such that
the melt viscosity was 449 Pa-'s, the resin pH was 9.9, and
the nitrogen content was 250 ppm. The results are shown in
Table 2.

[Example 5-3]

The granular polymer obtained in Example 5-2 was
washed twice with reagent (absolute) acetone and then with
3 wt.% acetic acid. The granular polymer was washed
additionally 4 times with water to obtain a washed polymer.

The washed polymer was dried at 105°C for 13 hours. The

granular polymer obtained in such a manner was such that
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the nmelt viscosity was 372 Pa-s, the resin pH was 5. 8,
and the nitrogen content was 210 ppm The results are
shown in Table 2. [Conparative Exanple 3-1] 5 After a
20-liter autoclave was chargedssMth 5,700 g of NW
and purged with nitrogen gas, the contents were

heated up to 100C over about 1 hour while stirring
them at 250 rpn1by neans of a stirrer. After reached

100C, 1, 70 solutlo of NaOH haV|ng

T 745795 By PRFghtr 1r@§engp Wad% %, ana
.( nt ai. 21 8 and O. I Na2S .
aﬁghqueoﬁg S8 GEP |5ﬁn8fwa§Ng§pf€P "sou %f(ﬁr ékown th

ym gcetate and 1,000 g of NWP mere added and the
res&1tant m xture was gradually heated up to 200C

oV QuUtr i3 cheyrs ta harge 945 g of water, 15
1, @%gég'oleﬁP angp% % §§ of hydrogen sul fide out of

the sygtem Acgordingl yau%bﬂ%‘%a@%l@arfg@ﬁa'wll%w % 500 g
inthe mxture remaining in the autoclave after the

dely divat 1208 pSteRAVGS t22nQ t#Bhendghs OH MBS Rt En B! were
and a water content was 25.6 nol. 20 After the

dehydicat beh tst €po°t hev &l Xius € Wash&ooladh 1 oW 40 ng them at
170C, and 3,253 g (1.015 nol/nol of the available °S)

of2 5eD&Bm EySQQaQSOBfNNPstlQQeQ.(tﬁiﬁérVﬁﬁéﬁhéa”ﬂGﬂWZJ n

the vessel = 1.5 nol/nol of the available S) of water,

arld 1723 gg odf aNa@Hukavisngodutdncentfr ¥adBnhativg % by

wei ght were 25 added in such a manner that the val ue
ofcoRceRtavgiPabbé 34.7§ byOBeipbta te880tyg (hentaining 21.8
tenperature within the autoclave was cooled to 130C,

af® 1t v yﬁsgf apﬁle03§§t Bplwag Y¥3:9) &7 an aqueous solution of

a sulfur source, 549 g of sodium acetate and 1,000 g of NMP
were added, and the resultant mixture was gradually heated
up to 200°C over about 2 hours to discharge 945 g of water,
1,590 g of NMP and 0.31 mol of hydrogen sulfide out of the
system. Accordingly, an amount of an available S in the
mixture remaining in the autoclave after the dehydration

step was 22.0 mol, a X OH was 22.6 mol and a water content

was 25.6 mol.
After the dehydration step, the mixture was cooled

down to 170°C, and 3,253 g (1.015 mol/mol of the available
S) of pbCB, 2,800 g of NMP, 133 g (total water content in
the vessel = 1.5 mol/mol of the available S) of water, and
23 g of NaOH having a concentration of 97% by weight were
added in such a manner that the value of X OH/available S

is 1.05. As a result, the temperature within the autoclave

was cooled to 130°C, and the pH of the system was 13.2.
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VWhile stirring at 250 rpm by neans of the stirrer, the
tenperature was successively raised up to 180C over 30
m nutes and further over 60 mi nutes from 180C to 220C.
After conducting a reaction ats71t hat tenperature for 60
5 mnutes, the tenperature was raised up to 230C over
30 mnutes to conduct a reaction at 230C for 90
ninutes thereby conducting first- stage

| f
}hyrrerl zg%;rgﬁg AEhESRunBR BhrRTals ot ohe SrLTHe the
10 d 400 th
tétﬁég%ﬁ ewggsrstgsagab‘f%ygﬁ%%eé"ua Ehobiii s, SVer 30

C QQH%ES aB Fkgﬂe 5v§ hgyr%igﬁt%ha%régnfgaﬁg 220 C.

er eby con secon age polyneriza

pﬁf@%rtBSn§M§E§HbaB @eQQtﬂBnoétt£H§tt@ d&?ﬁ&@&&étﬁﬂ@ 60
pol ynmeri zati on had been conpleted was 10.5. 15 After

CAFRLeESON AL LBRp8eEPAM:SHAgC POLYABL) 2881 £5hoc Rer 30

reaction m xture was cool ed near to roomtenperature,

apdntiiesCceBt ephauwer 8 skthtedoh s pugho® SUead &finlles,
mesh to collect a granular polymer. The granul ar

pehgmrebywasnduwashed Bitktestiayéhpseagent z4abswo] ut e)
acetone, 3 tines 20 with water and additionally with

0.3 W .AbtaoetdanmEcttdion Hfertdaf tfdrs tHseapel yoBymeagzation,
washed additionally 4 tines wth water to obtain a
wabkedugbanubar rppbyneionTho§ thye anul areporyseimmediately
dried at 105C for 13 hours. The granul ar polyner
obeapaddtPn480chra, nhhﬁetemaersmhetm pEis¢e welto 260°C

viscosity was 104 Pa-s, the resin was 6.0, and the
ni-fr 6g€ﬂuéoﬁt’eﬁPn%§t1a 0292 Hphen Tfa%r reSPYES e WHfan

in Table 58
temperature thereby conducting second~stage polymerization.

The pH of the system at a point of time the second-stage
polymerization had been completed was 10.5.

"After completion of the second-stage polymerization,
the reaction mixture was cooled near fo room temperature,
and the contents were sifted through a screen of 100 mesh
to collect a granular polymer. The granular polymer was
washed 3 times with reagent (absolute) acetone, 3 times
with water and additionally with 0.3 wt.$%$ acetic acid.
Thereafter, the polymer was washed additionally 4 times
with water to obtain a washed granular polymer. This
granular polymer was dried at 105°C for 13 hours. The
granular polymer obtained in such a manner was such that
the melt viscosity was 104 Pa-s, the resin pH was 6.0, and
the nitrogen content was 1,027 ppm. The results are shown

in Table 2.
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[ Conparative Exanple 3-2] First-stage pol ynerization

and second-stage polynerization were conducted in

exactly the sane manner as in Conparative Exanple

3-1. After conpletion of the 55gecond-stage

pol yneri zation, the reaction m xture was cool ed near

to roomtenperature, and the contents were then

sifted through a screen of 100 mesh to collect a

granul ar polyner. The granul ar pol yner was then

waltEP e A ivess Bfiefw e dagént (absol ute) acet one and

then 5 %lneg m%th water to. 10 obtai n.a washed granul ar

pol ymer P L FRETGFAATI B THBF Y het FUaR anfl i sF o % or

13 hours.. The granul ar I r, Qbt ai ne in _such a
O TR PRAE CRENEE e GEPEY Habh 01 mpangnner as

t res| \\as 5 ..and.the,nifrogen content

1 Sos s T RGBSR Lenohn rh oS e gt

2 esi Lt .viscasit k .

(Pasy R bag R v R g S g B M U 5 PREY, yac

Beodhrel héd o6 1bn0 t8GpeRhtutel 484 1fHe2cdfReRXs wele then

236 5.9 360 0.80 Ex. 5-5 250 9.9 449 Ex. 5-3 210 5.8

3 fted through a screen of 100 mesh to collect a granular

polymer. The granular polymer was then washed 3 times with
reagent (absolute) acetone and then 5 times with water to
obtain a washed granular polymer. The granular polymer was
dried at 105°C for 13 hours. The granular polymer obtained
in such a manner was such that the melt viscosity was 201
Pa s, the resin pH was 10.5, and the nitrogen content was

1,008 ppm. The results are shown in Table 2.

Table 2
N content Resin pH Melt viscosity MDL/MDH
(ppm) (Pa-*s)
Ex. 3-1 371 5.9 145
0.85
Ex. 3-2 365 9.9 171
Ex. 4-1 470 5.7 151
0.86
Ex. 4-2 481 10.2 175
Ex. 5-1 236 5.9 360
0.80
Ex. 5-2 250 9.9 449
Ex. 5-3 210 5.8 372
0.83
Ex. 5-2 250 9.9 449
Comp. Ex. 3-1 1027 6.0 104 0.52
Comp. Ex. 3-2 1008 10.5 201 ’
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0.83 Ex. 5-2 250 9.9 449 Conp. Ex. 3-1 1027 6.0 104
0.52 Conp. Ex. 3-2 1008 10.5 201 59 As apparent from
the results shown in Table 2, it is understood that
the PASS (Exanples 3 to 5) accegding to the present

i nvention are markedly reduced in nitrogen content
conpared wth the PASS (Conparative Exanple 3) .
synthesized 5 in accordance with the processes known
per se jn the art ?nd have a stable nelt viscosit

i rrespecti YBPIFC Ui FTte %sr?%u%h%rﬁqﬁfqi%ﬁHWTQ%ﬁd%' it is
resi H du Q Lfference._in shing, nmethod. 10,
ST R R A SBi B FFYS ABCOPAIRG Ootond pregdrging to the
[ tian,. I r provid processes.for.producin

PRSE e e o B T R RS D RERRRRET  hohe BT gDbeent
| MR AALS WiRat %r@%%gei%%%%ﬁr %ﬁv@eﬁ%éﬁéh8n39fs nthesized
gasses upon melt processing \ {h hi"gh rodyctl%n_

efify @d%&ﬁﬂéﬁ@é‘Mf&%o%hedgk%Eb%%@E'%9095 p@&ogétfg'%yéyart
due to loss of raw materials, or the like. The PASS

aGeRr HaR@ O sithe1Rr asent viiRVeRL QN arespxtLepe! yr | ow

in nitrogen content and little in variations of nelt

Vi F@FRiriey cdise 10 wlishfi arenegsiin awaskeBan! pauide and

resin pH 20 and thus have excellent nelt processing
abiilfifteyentiee iRAGS shdagr dictotio t he present invention

can be nolded or forned into various injection-nolded
products or extruded products such as sheets, filns,

fi bers and pipes
INDUSTRIAL APPLICABILITY

According to the present invention, there are
provided processes for producing PASs markedly reduced in
the content of low-boiling impurities that form the cause
of generatiqn of gasses upon melt processing with high
production efficiency and without deterioration of
profitability due to loss of raw materials, or the like.
The PASs according to the present invention are extremely
low in nitrogen content and little in variations of melt
viscosity due to differences in washing liquid and resin pH
and thus have excellent melt processing ability.

The PASs according to the present invention can be
molded or formed into various injection-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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either singly or by incorporating various kinds of 25
inorganic fillers, fibrous fillers and/or various

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

after subjected to oxidative ggosslinking. 60 CLAIM

1. A process for producing a poly(arylene sulfide) by

pol yneri zing a sul fur source and a di hal o-aromatic 5
conpound in the presence of an alkali netal hydroxide

in an organic am de solvent, which conprises: (1) a
dehydration step of chargi ngCP#H® a reaction vessel,

the organi c am de sol vent and the sul fur source

including an alkali metal hydrosul fide, and a part of

an overal | harged- amount. of. t he al kal i t al .

hydr oxi dé gégﬁgggggiq%ﬁﬂEH*ﬁ%%?fﬁbaapﬁﬁyﬁﬁngene sulfide)

c ey . 0 t [ arge. L .

ok T ARy B TRIARE 3ol SR i SPOhatic

[ ' fi ot i nin : 1] e -
e R O 18 BB ol e L onrde in an
Sty 0fi dMiaxik@: e vt ULG 1 IemlohipRgsew: t hin the

system after the dehydration step with a di hal o-

ar@natd cletepeHidn Reab BF anArgtivge i8Fo a reaction vessel,
pol yneri zation reaction containing these conponents

t csuhjrech itthemd dlef 4o 1veadr aed( hteesnaftier seateer efclading
as "avail abl e sul fur 20 source") and the
didralag-karldmateite 1c ypowsalifdde, padyaeparat b6nan overall
reaction, and adding the alkali netal hydroxide to

t Ifdarigedueaofugnt pdél iver pZ&kilonmedadt hydrosddei asonskged, and
or in portions to control the pH of the mxture for
POISPEMTz &t Mdi tugge Copadnihion thesgngemppnepbd 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, and

"(2) a polymerization step of mixing the mixture remaining
within the system after the dehydration step with a dihalo-
aromatic compound, heating a mixture for polymerization
reaction containing these components to subject the sulfur
source (hereinafter referred to as “available sulfur
source”) and the dihalo-aromatic compound to a
polymerization reaction, and adding the alkali metal
hydroxide to the mixture for polymerization reaction
continuously or in portions to control the pH of the
mixture for polymerization reaction within a range of from
7 to 12.5 from the beginning to the end of the

polymerization reaction.
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25 7 to 12.5 fromthe beginning to the end of the
pol yneri zation reaction. 61 2. The production process
according to claim1, wherein in the dehydration step,

the alkali nmetal hydrosulfideior a m xture of at

| east 51 nol % of the alkali netal hydrosulfide and at
nost 49 nol % of an alkali nmetal 5 sulfide is charged
as the sulfur source including the alkali netal
hydr osu fiaﬁﬁ%s The production process, according to
cl ai m 1 BEq I e Béﬁwﬁat PEROSEERYI SonFhithel
of .97 to 99. f t he, al ka
VPSSR e RRdO6PEOF 8 SoHor 5281 - Bhe o KaFH it 5™
h$:gharge he sulfu our i nc ydl .
aﬁ&gkgguiiéﬁg O%r%s%?§£ Fe % pro u%%loniprdgggé alkali

a%%% Egd&gsﬁh§igkl &Sa%hﬁ§5£n %nm§fezggcggrgﬁﬁé¥H metal

st ep, m xture 1Is eat ed

db%@@@ﬁgelétch§§§gda QaEBeOguigﬁrdéééfé%alﬁcludlng the

contai ning water “‘fromthe interior e system

cankanni fgtat hayAk-¥tuiei4e. the exterior of the system
20 5. The production process according to claim1,

wherein in the polynerization step, the alkali netal
hydroxi de is added to the m xture for polynerization

reacti oh. cahkel puedskyioh pRopesbki aBcbodLagt £6l cidhem pH,

of the mxture for polynmerization reaction within a

r ahgeedh 25 thenmi®hydrdRidnfsbapt he hegtune ngf t97 the 99.5
end of the polynerization reaction. 62 6. The
phodiiceifohhpr atksdiavebali hydrosel fide land 0.5 to 3 mol% of

an alkali metal sulfide is charged as the sulfur source

including the alkali metal hydrosulfide.

4. The production process according to claim 1,
wherein in ' the dehydration step, the mixture is heated to
100 to 250°C to discharge at least a part of the distillate
containing water from the interior of the system containing

the mixture to the exterior of the system.

5. The production process according to claim 1,
wherein in the polymerization step, the alkali metal
hydroxide is added to the mixture for polymerization
reaction continuously or in portion to control the pH of
the mixture for polymerization reaction within a range of
from 9 to 12.1 from the beginning to the end of the

polymerization reaction.
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wherein in the polynerization step, the alkali netal
hydroxi de is added to the m xture for polynerization
reaction continuously or in portion so as to satisfy
the 5 followi ng expression (lgz 0 <_y - x < 1.1 ()
wherein y = E OH available S (E OH being a cunul ative
mol ar anount of a nolar anmobunt of an al kali netal
sulfide contained in the sulfur source charged in the
dehydration 10 ste nol ar anount of the alkali
rret al é/dr J%Pdé?rﬁﬁlg‘éé‘rl?ﬁ Pffﬁéeaéh?aizaf?‘bﬂgs?%p??ajam L
ar__anou en sy Lfide voI |I| out of
Re s aPo A Re B GeROar At LR ot b anthe = et B Sl
0 alskal i d xi de_added cont nuousl|
N e /HF B PORE R %&ﬂ%l%%twn

a%%'%%q Q §0H%HHQO a?g gE. ﬁ8£t9£ agoaggjééugé%lsﬁy the

source con ure renal ni ng |

tq%l§g§ggg1e§£gggsggﬁ dehydration step), and x is a
consunption rate of the di hal o-aromati c conpound,

i.e., (@4m)ar amynt of the difhal o-aromatic conpound
consuned in the polynerization 26 step)/ (a nol ar

aW@%Q@lﬁfythezdbﬁ¢£9a§[95§5'§ QE“@@U@Q1n§rE”éﬁﬁuﬂat£§e molar
The production process according to claim®6, wherein

t heoahkabf &eihalahydnoxhteofrsandderat D Mdiea M saiUf &le 25

for polynerization reaction continuously or in portion

i coatreinadmannehet bal fuhesf¢yreex¢hyaye® im tie dehydration
expression (I) satisfies a range of fromO to smaller

t K&RP0O. 2. mg3ar8amFhetppbdtbei ahkpl bcesta hcupidirigle ;edded in
claim1, wherein in the production step, the
p@hyngﬁhygpagﬁonegégpena molar amount of hydrogen sulfide

volatilized out of the system in the dehydration step and a
molar amount of the alkali metal hydroxide added
continuously or in portions in the polymerization step, and
the available S being a molar amount of an available sulfur
source contained in the mixture remaining in the system
after the dehydration step), and x is a consumption rate of
the dihalo-aromatic compound, i.e., (a molar amount of the
dihalo—aromatic compound consumed in the polymerization
step)/(a molar amount of the dihalo-aromatic compound

charged) ].

7. The production process according to claim 6,
wherein the alkali metal hydroxide is added to the mixture
for polymerization reaction continuously or in portion in
such a manner that the (y — x) value in the expression (I)

satisfies a range of from 0 to smaller than 0.2.
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I's conducted by an at |east two-stage polynerization
process conprising: 5 (A Step 1 of heating the

m xture for polynerization reaction to 170 to 270C in
the presence of water in a prgportion of 0.0 to 2.0
nol per nol of the available sulfur source to conduct
a polynerization reaction, thereby formng a

prepol yner that a conversion of the dihalo- 10
aromati ¢ conpound js 50 to 98% and (B) Step 2 of ,

cont rol ¥ i nd'th @B 08 PRRCES S AoeR& dipaxtar e1poR 1/

PR e STEHRLs8 e bon T B dRE e Fonction
| of .t il abl | f , d heati

P Tenelsrrtortege 80 15%0hs e 35662 phbvagy >~ o

cg&é%gggngoh_§isngynerization reaction. 9. The

production process "according to claim1l, wherein in

the)piseduchi %EgQin h%hgiﬁg%QP%%o?BEi o%g?gggggyfgn

is mxed'in suc manner t anount

dijhal .@-aromat e AC char i t Dy e
o CAFEABROTR! u 0t P SRR SR et Ny dAeP

syirbworsaunces 0o The2ppofbet her RHACE$StAECATELNELIO
claim9, 25 wherein in the production step, the

dishdlfarasom@iceC toceopaurt bSpBlyRdriRasii6h 8c8BHNEGK, thereby
that the amobunt of the dihal o-aromatic conpound
cargedof al bsepotlyinerathange obnGérstoanvi. 6bet @ila D&~
nol per nol of the available sulfur source. 11. The
pegdnetiion cpmpoasst asco60ditng98&,ckaidm 1, 5 wherein in
t he dehydrati on step and production step, the
(B) Step 2 of controlling the amount of water in the
mixture for polymerization reaction so as to bring about a
state that water exists in a proportion of 2.0 to 10 mol
per mol of the available sulfur source, and heating the
reaction system to 245 to 290°C, thereby continuing the

polymerization reaction.

9. The production process according to claim 1,
wherein in the production step, the dihalo—aromatic
compound is mixed in such a manner that the amount of the
dihalo~-aromatic compound charged falls within a range of

from 0.9 to 1.50 mol per mol of the available sulfur source.

10. The production process according to claim 9,
wherein in the production step, the dihalo—-aromatic
compound is mixed in such a manner that the amount of the

dihalo—aromatic compound charged falls within a range of
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overal | charged anmount of the al kali nmetal hydroxide
is controlled in such a manner that the E OH val ue
(i.e., a cumulative nolar anmount of a nolar anount of
an alkali netal sulfide contaiped in the sulfur
source charged in the 10 dehydration step, a nolar
anount of the alkali netal hydroxide added in the
dehydration step, a nolar anount of hydrogen sulfide
volatilized out of the systemin the dehydration step
ard°q Apl08r tamduff BP1lt RéTralRal PTnEhal avaydripke deulfur
added continuously or in portions in the 15
pAYHEFi-zati on step, and the available S being a nol ar
amount of an avail able sulfur source contained in the
m xture remaining in the systen1after t he dehydration

t [ t hi f fr

rot ot the THhA '&&uectslm %F%%&F??w%dﬁg FheFTasR®L,

P"w%%g%%oﬁnp R%EA2p 81 'oﬂg '-to claym 1lsy ﬁ'hc‘?reé{‘e the
ehydration ste pro ucti on s e Fhe“" overal |

C%@%Q%qlagﬁngegf Rgﬁnﬁlg%lkhgggﬁk gﬁ%ﬁ# %&r? f?e is

controlled In suc a nmanner t

Z%Wt&'&'lﬂeﬁ rﬁ”%cﬁf f&g%%roggé% %QSZ”BM y%iuém'(loé a

avail abl'e sulfuf Source aryl ene

S%h&md@leQtﬁbmﬁQ B¥opaky BRI hZablaR hRo@RtO0bPamhCalkali
am de solvent and having a nitrogen content of at

nMagtta80QuppideS cbdtaThedpehy taeykaneusukbided charged in the

according to claim 13, wherein the nitrogen content

I slelitydmasti o608 tppm alboldleapoliyfanyl ene sukéldepetal

according to claim 13,
hydroxide added in the dehydration step, a.molar amount of
hydrogen sulfide volatilized out of the system in the
dehydration step and a molar amount of the alkali metal
hydroxide added continuously or in portions in the
polymerization step, and the available S being a molar
amount of an available sulfur source contained in the
mixture remaining in the system after the dehydration step)

falls within a range of from 1.0 to 1.1 mol per mol of the

available sulfur source.

12. The production process according to claim 11,
wherein in the dehydration step and production step, the
overall charged amount of the alkali metal hydroxide is
controlled in such a manner that the X OH value falls
within a range of from 1.02 to 1.08 mol per mol of the

available sulfur source.



wherein the nmelt viscosity thereof is 10 to 1,500 Pas
as 10 neasured at a tenperature of 310C and a shear
rate of 1,216 sec-1. 16. The poly(aryl ene sul fide)
according to claim 13, whereigyin a nelt viscosity
range of the poly(arylene 15 sulfide) from 140 to 300
Pas as neasured at a tenperature of 310C and a shear
rate of 1 216 sec-1 by controlling the resin pHto at
nost 6.0 before neasuring the nmelt viscosity, the
n|trogéH3coﬁt@ﬁﬂyééﬁﬁéﬁpéssﬁﬁélﬂéplBﬁﬁﬁgnéﬁpPESS|on
20 Y.< -1.5X + 800 (I1-1) wherein Y is_a
nppﬁgésﬁléaﬁﬁeﬁtlepaﬁ)orﬁaﬁhe #BSAR, Sahpet 313d faping 2

VIS 0sSi t Pa f the poly(agylene sulfide), while
8ggésé R%%Pg % aﬁeW?g% é%bs??@ exceeds 300 Pa-s,

the nitrogen content satisfies the follow ng

expression 25 (11-2): Y < 350 (11-2) wherein Y is a

5 nitrog%_ COQ%%n ﬁgqglgignghgu&%?deélggco%éin%ﬁ@o clalm 13,

poly(ar ene su ccording

wa@&g&ﬁrxh@nﬁlﬁybgbg FoRLALNE BY ROLYNEGY 2hi9. 3

sul fur source and o-aronatic conmpound
presence of an alkali netal hydroxide in the organic
amde 5 solvent. 18. A poly(arylene sulfide) having a

ratio M4/ Whle 9b1g (BBt e¥ieSeasiFt MeMWhct88dDBRGSH €81 @Aim 13,
a tenperature of 310C and a shear rate of 1,216

sebetpinf thhempoky(asybeney 10nsubbrdes, 1ohosel pid0d Pa-s as
adjusted to at nost 6.0, to a nelt
10 measured at a temperature of 310°C and a shear rate of

1,216 sec™t.

16. The poly(arylene sulfide) according to claim 13,
wherein in a melt viscosity range of the poly(arylene
15 sulfide) from 140 to 300 Pa*s as measured at a temperature
of 310°C and a shear rate of 1,216 sec ' by controlling the
resin pH to at most 6.0 before measuring the melt viscosity,
the nitrogen content satisfies the following expression
(IT~1):
20 Y < -1.5X + 800 (IT-1)
wherein Y is a nitrogen content (ppm) in the resin, and X
is a melt viscosity (Pars) of the poly(arylene sulfide),
while in the case where the melt viscosity exceeds 300 Pa-‘s,
the nitrogen content satisfies the following expression
25 (IT-2):
Y < 350 (I1-2)

wherein Y is a nitrogen content (ppm) in the resin.
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viscosity MVH (as neasured at a tenperature of 310C
and a shear rate of 1,216 sec-1) of the sane
poly(arylene sulfide), whose pHis adjusted to at

| east 8.0, ranging fromO.7 tgg 1.0. 15 19. A
poly(aryl ene sul fide) obtained by polynerization in
an organi c am de sol vent and having a nitrogen
content of at rmst 800 ppmand a ratio ML/ MWH of a

melt viscosity as neasured at a tengerature of
310C 20 andTBesH%V FAYACBf £u2i698bc295 bR 1R PetO claim 13,

et 'enepafﬁéﬁfgf%?écagfﬁg%/'@zﬂgi $R4G aip Bmerizing a

ture of 31Q0C a d a, shear rate of 1,216, seg-1)
o%nﬁﬁg%sgﬁgrﬁgl§?grylgne I?F%%?£ mho§%Po$?#E3n the

20" SShE S0 (aryFohe Lt S P i, iy g amide

6%o,10hgrein in a nelt V|sc05|ty range of the
poly(arylene sulfide) from 140 to 300 Pas as neasured
at a tenperature of 310C and a shear rate of 1,216
sec- t by controlling the resin pHto at nost 6.0

bef or e rgeasur '%o_emyt(a@ym@hb ¥1u3€98k) Ynavih§€a NEL OGNV /MVH
content satisfies the follow ng expression (lI1-1): Y

<oflaSXett800sCbEily MMEr @48 NedSubedidf CgetemmitLnire of

(ppm in the resin, and X is a nmelt viscosity (Pas)

of310Pe pod y4{ asndenersid fade) 2110 s te én tihe wase(arylene

where the nelt viscosity exceeds 300 Pa-s, the

nstifgen) conhene pAtisfadiushedf od | onimgsexpréssiom melt
viscosity MVH (as measured.at a temperature of 310°C and a
shear rate of 1,216 sec™') of the same poly(arylene
sulfide), whose pH is adjusted to at least 8.0, ranging

from 0.7 to 1.0.

19. A poly(arylene sulfide) obtained by
polymerization in an organic amide solvent and having a
nitrogen content of at most 800 ppm and a ratio MVL/MVH of
a melt viscosity MVL (as measured at a temperature of 310°C
and a shear rate of 1,216 sec™) of the poly(arylene
sulfide), whose pH is adjusted to at most 6.0, to a melt
viscosity MVH (as measured at a temperature of 310°C and a
shear rate of 1,216 sec™) of the same poly (arylene
sulfide), whose pH is adjusted to at least 8.0, ranging

from 0.7 to 1.0.

20. The poly(arylene sulfide) according to claim 19,
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(11-2): Y < 350 (11-2) wherein Y is a nitrogen content
(ppm in the resin. .

67

wherein in a melt viscosity range of the poly(arylene

sulfide) from 140 to 300 Pa°*s as measured at a temperature

of 310°C and a shear rate of 1,216 sec™

by controlling the
resin pH to at most 6.0 before measuring the melt viscosity,
the nitrogen content satisfies thé followingbexpression
(I1-1):

Y < -1.5X + 800 (IT-1)
wherein Y is a nitrogen content (ppm) in the resin, and X
is a melt viscosity (Pa-s) of the poly(arylene sulfide),
while in the case where the melt viscosity exceeds 300 Pa-s,
the nitrogen content satisfies the following expression
(IT-2) :

Y < 350 (II-2)

wherein Y is a nitrogen content (ppm) in the resin.



