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1 DESCRI PTI ON PRODUCTI ON PROCESS AND WASHI NG METHCD
OF POLY(ARYLENE SULFIDE), AND PURI FI CATI ON PROCESS OF
ORGANI C SOLVENT USED 5 I N WASHI NG TECHNI CAL FI ELD The
present invention relates to a production process of
a poly(arylene sulfide), and particularly to a 10
production process of a poly(arylene sulfide),
conprising the steps of washing a poly(aryl ene

sul fide) obtained by a poESeRIRPZEIN ON Step in an
organi ¢ am de solvent with an organic sol vent,
recovering the organic solvent and then reducing the
content of al kaline conmpounds such as 15 net hyl am ne
cORYRY REHON P RY(E DY flH) AT N IMETEEBY §1Fe PALY’ ( ARSEFIER
tgi urified organi c sol vent through the washing

s ’pP.pI%)er P R T i Oh BRQAE -SRI &RGANIE WRINENG USED

poly(aryl ene sulfide) obtained in a 20
g@*?@gﬁﬁ§§?ion step. The present invention further
relates to a purification process of an organic
sol vent used in washing of the poly(aryl ene sulfide).

BACKGROUND ART 25 Pon%%kﬁhﬁﬂﬁxsggijges) (hereinafter
abbrevi ated as "PASS' pol y( phenyl ene
sulfid ( Lpaf evij as "PPS') .are.
engineg%ﬁnggéggg?i%gegaggpﬁe%%f%ﬁgi é%e%tp?%gﬁgﬁﬁﬁﬁxfrocess

Gherd GRl1y RShAIARC euildiafs; [ ehdf daneY oy TRGhaRLCY
properties, electrical properties, dinensiona
production process of a poly(arylene sulfide), comprising
the steps of washing a poly(arylene sulfide) obtained by a
polymerization step in an organic amide solvent with an
organic solvent, recovering the organic solvent and then
reducing the content of alkaline compounds such as
methylamine contained in the organic solvent recovered to
recycle the purified organic solvent through the washing
step.

The present invention also relates to a washing

method of a poly(arylene sulfide) obtained in a

polymerization step. The present invention further relates

- Lo a purification process of an organic solvent used in

washing of the poly(arylene sulfide).

BACKGROUND ART

Poly({arylene sulfides) (hereinafter abbreviated as
“"PASs") represented by poly(phenylene sulfide) (hereinafter

abbreviated as “PPS”) are engineering plastics excellent in
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stability and the Iike. The PASS are commonly used in
a wde variety of fields such as electrical and

el ectronic 5 equi pnments and autonotive equi prments
because they can be fornmed orZnol ded into various

ki nds of nolded or fornmed products, filns, sheets,
fibers, etc. by general nelt processing techniques
such as extrusion, injection nolding and conpression

Wﬂbdkngeslgtéﬁc@,tMﬁéﬁgbaﬁr9g§§gkgﬂﬁ@r9§E§§e0;e%ﬁ¢1 ey,

is known a process, in which an alkali netal s

t mathhfiaasupkbpersQdECecl 8ctLBCL B WhbdrBies, dimensional
di hal o-aromati ¢ conpound in an organic am de sol vent

sathbasikynehlythe- pykeol itaneads atd@camldilly $QWHCen a
a conbi nation of an alkali netal 15 hydrosul fide and

anidekabrigeyabfhytedds dsutls aselasedicaSeaondardddronic
produced salts such as NaCl, oligomers,

petiyaenerasi and akdsomdetvapesitpoen i dokiefssandisor ddie be
like are contained together with a PAS fornmed in the

r éagnednornixided byte heapodysekinds i oh neabdd anr oformed
the sul fur source 20 with the dihal o-aromatic conpound

i REPABCEF gahi tmani tleectdl vEleerst ¢tc dilff iganaralo melt
sufficiently renove these inpurities even when the .
gPARGFEF POl TREM SRR S a9t omairetion molding

rea tion mxture QX $ieving and washed wth water. In
nRhy CRURESSHR diC b Wshing the PAS 25 formed with

th i 1d I t th | I zat |

e 3378 3 S AT RRLIER 23O, o B LR, 28 o
t f anpl 3.

SpRpeLey, E R oy SO 9 S B g o

A.E@lﬁ‘ﬂcet{@Sﬁeé’é@&f‘ivﬁﬁ?lé’q{ﬁt}‘?‘al(gw‘c[r%n&aﬂ‘fcercoﬂp%%nd in an
referred to as
organic amide solvent such as N-methyl-2-pyrrolidone. As
the sulfur source, a combination of an alkali metal
hydrosulfide and an alkali metal hydroxide is also used.
Secondarily produced salts such as NaCl, oligomers,
polymerization aids, decomposition products and/or the like
are contained together with a PAS formed in the reaction
mixture by the polymerization reaction of the sulfur source
with the dihalo-aromatic compound in the organic amide
solvent. It is difficult to sufficiently remove these
impurities even when the granular polymer formed is
separated from the reaction mixture by sieving and washed
with water. In many cases, a step of washing the PAS
formed with the same organic amide solvent as the

polymerization solvent, or an organic solvent such as a

ketone (for example, acetone) or an alcohol (for example,
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"washi ng solvents") for washing, acetone and nethano

are commonly used because they are easily

recovered

by 5 distillation owing to their I ow boiling points,
and are excellent in detergenéy. These washing
solvents are repeatedly used in the washing step of

the production of PASs. Wen a washing so

vent is

repeatedly used, a liquid conmponent such as a 10
f metthahe1gonkaiNuAYa FRANGEAPNE T L1 685+ 2P QLSRN € A e anong
solvent, etc. in addition to the washing solvent 1s
ditseskl edgahter sbhecBshiRGrei Pt Or rETOYEFc#d¥ered to as
washi ng solvent. However, the present inventors have

f duadhihgt swheanas” L5 aaSha Higl59] Ved tSme s meetone are
is repeatedly used (i.e., "recycled through") in the
washinpglyt epedt hecaese thpeyidieatd ol ofrédheravashimg
solvent by distillation does not permt sufficiently
réabiihgaaian navénanbentheir lompureiliosy tivainady ensklare

affect the quality of a PAS 20 forned, and
pRYSPLLP br bpef e FREIVICY he PAS after washi

t he
ng are

adversel% affected. More specifically, it has been

proven

WirER 10Fe SONNSRItAg 2861 ¥eReatsdigpeacediy the

recovered o reuse it in the washing step, the PAS
a??%?l?%eséﬁgh?ﬁg€?% QﬁﬁQH%ﬁﬁanoﬁrR§%23 n@h?nvﬁsﬁé§hﬁ9g

re PR TR G Bl e

As a
R R as &

r FPP@E‘% YC?]I%ta fﬁj{ﬁ %anﬁtﬁ}nﬁ%%htiaespp‘%rf orr(ré%gl&:c\s; &I]n(ide

treated with an agueous i'on-or ‘organ
sebidon oft@N ACI @ tion to the washing s

distilled after the washing step to recove

solvent.

olvent is

r the washing

However, the present inventors have found that when a

washing solvent such as acetone is repeatedly used (i.e.,

“recycled through”) in the washing step, the mere

purification of the washing solvent by distillation does

not permit sufficiently removing a minute amount of

impurities that adversely affect the quality of a PAS

formed, and the physical properties of the

washing are adversely affected.

PAS after

More specifically, it has been proven that when the

washing solvent is repeatedly recovered to
washing step, the PAS after the washing is
melt viscosity of the PAS is lowered in an
As a result, the washing solvent cannot be

repeatedly.

reuse it in the
colored, or the
extreme case.

used further
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a salt (for exanple, ammoni um chloride) of a weak

al kali and a strong acid in a post treatnent step in
order to 5 raise the crystallization tenperature (Tnt:
also referred to as "nelt cryétallization

tenperature") of the PAS, the effect by the acid or

salt is reduced when the washing solvent is

repeatedly recovered by distillation to recycle it

t hr ouglFuhehewas i InhBiggP .o AL Fatrnldae ier ¥stkalkbzat kanan
10 tenperature is hard to be raised. Wen the

ceyseabibi zalionont enperginte obl et PAS wSidower eth acid or
the efficiency of a nolding operation is reduced

bécaaste, (for example, stmontycl|ehbbridglecdt an welididigali

i s elongated. However, recognition as to purification
ofNEhd 35raRghiagd soh venpo$is edr ¢ atidret vweasdp Mg stmeofto
the,  PAS has heretofore been too |ow to propose

ef fetti tReneanE LR bl 12801 9 neeeRehr Priop| Gimc asilso referred
descri bed apove. On the other hand, sone nethods have
bganafnr o’ﬂ%i%dcﬁ%sF%lpr?"i‘?%%‘ht“?%??%lfatlt%' lorafariie #fiSde the

in th | i zati tep. 20 As
PERESE PR Chacubiy 1 B0 STt 1y 11 BiAd Biidloride Fashias
f.a PAS obtained b ting an alkali netal
e T R T T R DGl T At o peyele
' £yt has, .her et of .
o b patEa L B ng st By Sl o o

aberdbefd k@bd 1t - Pydy oxd de, and .ggwﬁenalthe' LrJBLal 15 zation

carboxylate to a liquid conprisi

NerRb dyd tRr Yo £ Qs aS a oWdidE] RAle CATMERL, a7d 4
then conducting distillation (for 5 exanple, Japanese
Red i no\ppbe o i i e Macalibe 34936@kample, the
cycle of injection molding is elongated.

However, recognition as to purification of the
washing solvent used in the washing step of the PAS has
heretofore been too low to propose effective means for
solving such problems as described above. On the other
hand, some methods have been proposed as to purification of
the organic amide solvent used in the polymerization step.

As a process for recovering N-methyl-2-pyrrolidone
from a slurry of a PAS obtained by reacting an alkali metal
sulfide with a dihalo-aromatic compound in N-methyl-2-
pyrrolidone to purify it, there has heretofore been
proposed a process comprising adding a small amount of an
alkali metal hydroxide and/or an alkali metal carboxylate
to a liquid comprising N-methyl-2~pyrrolidone as a

principal component, and then conducting distillation {for
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As a process for recovering N-nethyl-2-pyrrolidone
froma slurry of a PAS obtained by reacting an al kal
netal 5 sulfide with a dihal o-aromatic conpound in
N-nethyl -2 pyrrolidone to purify it, there has al so

been proposed a process conprising adding a snal

anount of amonia or amne to a liquid conprising

N- net hyl - 2- pyrrol i done as a principal conponent, and

t BeAmeeBdugLphAHedESh] i 10, 1! nese.
Paten? Appligation LgF%?%pggp%%eéﬁ%gnSéﬁggﬁﬁ?e{gﬁgvgﬁf

t begpregesses for recovering and purifying the

organi ¢ am de sol vent by addi ng such al kal i ne

CONpPOUrK §) mafcrdiel ol ekl drahg ecakehyng2apgrrolidone
purifying 15 the washing sol vents such as acetone and
mérbmnal slinrfact,a PAGnombemedybpfrddiecing an alkali metal
above-descri bed processes is applied to a liquid
coupfidengitiuch Ailakhiagosatventomsownd pir Noimpadhy1-2-
conponent after the washing step, |owering of the
cPystral 1doaei 6n Penpbey attr etlvfren IRAS dlorardtkanr proposed a
coloring 20 thereof cannot be prevented when the

WBSAT RS sePURRt S 1p@caeiRd 4 sshalls etindunt el wasitinig or
steP. DI SCLQSURE, OF THE INVENTION It is an object of

t BT ekt HHVeH | SRR B S i Manat hyis Insirstliigione as a

process of a pol ryl en ul fide conprising__the
N e SRR o S ST BT SIS rdet Bpra (For
P | zat] step,i.n_an Qrganic .am de .solvent wth

J%Lég 5%gd%%égéﬁﬁ%ﬁ%ﬁ?eﬁ%éégvg¥%9ﬁf%QRa TPEs Hverttt
adglfdwn. reducing the content of inpurities, which

are contained in the organic solvent recovered and

adver sgbyedbtectnbhgrocesses for recovering and purifyirng
the organic amide solvent by adding such alkaline
compound (s) are not suitable for recovering and purifying
the washing solvents such as acetone and methanol. In fact,
even when any of the above-described processes is applied

to a liquid comprising such a washing solvent as a

- principal component after the washing step, lowering of the

crystallization temperature of a PAS formed or coloring
thereof cannot be prevented when the washing solvent

recovered is reused in the washing step.

DISCLOSURE OF THE INVENTION

Tt i1s an object of the present invention to provide a
production process of a poly(arylene sulfide), comprising
the steps of washing a poly(arylene sulfide) obtained by a

polymerization step in an organic amide solvent with an
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quality of the PAS formed, to recycle the purified
organic 5 solvent through the washing step. Another
obj ect of the present invention is to provide a novel
washi ng net hod of a poly(aryl ehe sulfide), in which
an organic solvent used in washing is recycled through
a washing step. 10 A further object of the present
invention is to provide an effective purification

peeegaéc_OEo§0e9E9a%eovéﬂ%{gg%hgssg%miWé@ixp@nt e then

present inventorsS have carr out n extensive

| pwaskigat Lan %ﬁ@eﬁtvéﬁ%ﬁﬁﬁlﬁﬂgiégbiﬁmﬁ&g dhe gapy&ned in

15 objects. As a result, the inventors have pai

athenbk@antie sbhechacCtetbobrdd AndrOGHELiON, P OEESS Ofc
a PAS by heating and polynerizing a dihal o-aromatic

cqupdingd afdtBe SPAS UForBed| Ceo SHEHy @Be athal kati £ 18 Yrganic
sulfide in an organic anide solvent, an alkaline

coeppoent sShcbuals tedhwishime $s=R20 secondarily

produced, which is considered to be attributable to
deconpégictingr objtdre orfgahiec parisdetsdhventionl ishas provide
been found that when this al kaline conpound is m xed

i & ROWALhVagh oy vieeithod hef conpounthislalid f9uclfitdd)g ey which
renoved even by distillatjon and accunulates in the

WA hP RgP 25 sPVERR T diF ol eprst e Use many Tlesbvédrnpugh a
the washin solvent. Thus, the present inventors have
AP EWP oUt®R 7 further investigation. As a result,

It hasApgen %%und tha% %heg an i norgani c solvent such

as hydPolRESFRE RBPECEs Oraf88dPTESPRE WAYATRYCR oLV ek?
rﬁf@yf&gdarﬁ ré’f‘%égl‘gi\y\'ea%]ﬁpigfication process of an organic
solvent used in washing.

The present inventors have carried out an extensive
investigation with a view toward achieving the above
objects. As a result, the inventors have paid attention to
the fact that in a production process of a PAS by heating
and polymerizing a dihalo-aromatic compound and a sulfur
source such as an alkali metal sulfide in an organic amide
solvent, an alkaline compound such as methylamine is
secondarily produced, which is considered to be
attributable to decomposition of the organic amide solvent.
It has been found that when this alkaline compound is mixed
in a washing solvent, the compound is difficult to be
removed even by distillation and accumulates in the washing
solvent during repeated use and recovery of the washing

solvent.

Thus, the present inventors have carried out a
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step to convert the al kaline conpound such as
methylamne 5 to a salt with the inorganic acid, and
distillation is then conducted, the content of the
al kal i ne conmpound, which greafly adversely affects
t he physical properties of the PAS, can be
effectively lowered. It has al so been found that the
al kal i ne compound 10 such as net hyl am ne can be

megkedhy hew@gféﬁ%syfan by »d re31dng { hg ashi ggg%"'f%%% that

recovered fromthe washing step wit'h activa

CRhBANanASndrfEsUtt sol behasSs DS naQrWﬂbéMrJ[eée/?Ei% &1

the washing solvent such as acetone is recyc

repeasedbytné widdhi£gsto sever aled @RS dd "BSom thg washing
adverse influence on the physical properties of the

PASep atio beomae kedile r €l xBthe JdiPiRseNicH MMy 1amine
has been led to conpletion on the basis of these

f toda ngslt Actoln diling 1motdeen r eseid, i ANEntion,] ther® 1i% then
provi ded 20 a process for producing a poly(arylene
stbfddefed whiltd coumgri se thwe aldspeatd wergiorpsi 0fwhich

(1) a polynerization step of heating and pol yneri zi ng
afredepstadvrr sel ¥ it Saulrs etivel motsd 4 gmddee tgreaupf the
consisting of alkali netal sulfides and al kali netal

hYRfF osta ™ i%b%se%?ﬁncweallﬁim@%i-onati c conmpound in an
organi& agide solvent (A) after an alkali_ netal

hydr oxitde P8 gdg8dP5ss"nécYBH, the} hhgephkatinn sewpowd

sepgratin olynmer fornmed from@8 the reaction

n Xt uraesl é‘gﬁ?ﬁa%&rﬁr%d“% H?Ibg%/ﬁﬁrqﬁqléfr e red even by
S%%éngﬂ% ggpﬂae?a azgdjei\%i gs@&ﬁf%n\ﬂt’asr@c% esrte%P fcl):fomw% fél gv s&xg_%g
step with activated carbon.

As a result, it has been proven that even when the
washing solvent such as acetone is recycled repeatedly at
least several tens times, the adverse influence on the
physical properties of the PAS can be markedly relaxed.
The present invention has been led to completion on the
basis of these findings.

According to the present invention, there is provided
a process for producing a poly(arylene sulfide), which
comprises the respective steps of:

(1) a polymerization step of heating and polymerizing at
least one sulfur source selected from the group consisting
of alkali metal sulfides and alkali metal hydrosulfides and
a dihalo-aromatic compound in an organic amide solvent (A)

after an alkali metal hydroxide is added as needed,

(2) a separation step of separating a polymer formed from
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organic solvent (B), 5 (4) a purification step of
purifying the organic solvent (B) recovered after the
washi ng step to | ower the content of an al kaline
conmpound mi xed therein, and (5% a step of recycling
the organic solvent (B) purified through the washing
step of the poly(arylene sulfide). 10 According to
the present invention, there is also provided a

PEREessa kOl oRT ALKEL PY &ﬂ@éﬂﬁﬁ%{'@ﬁ‘@ &'J(Jrhéﬂﬁe)after the
conprising the step of washing the poly(aryl ene

spbiyderizebtahngdepy a polynerization step in an
organic am de solvent (A) with an organic sol vent

(B}) aheaehinghetdd washifnging eonductwsbMiddpAhted with an
organic solvent (B), the content of an al kaline
conpauind soliwkmtch(lkas been |owered to at nost 3, 000
ppm by weight, to provide a poly(arylene sulfide)
hédl ng puyefiontiomext€19f qgfumtfniost e Grdanid ki vent
producti on process, when a treatnent for raising a 20
ctystaeroveredna fleemeth urash ma orithretted lafwesr tHee content
washi ng, a poly(arylene sulfide) having a
cPistal dsativn compardtured THgrein ataticeast 200C
and a yellow index (Yl) of at nost 11.0 is provided.
AEEOrYi FER Pt e presBil TR siidaon.c rdreents (Blr fveri fied
2@? rovi ded a nmet hod for washing a poly(arylene_
STHTE Cb T Dy oty i FRR SR 7ot ide) -
or gani 1.de__sol vent éA% wi th,an organic, sol vent
(B aeaPk ding S0 BhEobErPRG L MATSPhER ¢ BT (8o
'I§§'9|_ic{bd”‘ ' St :‘# it sthrough the .
washi'ng step, ﬁﬁereln_iﬁégﬁgﬁﬁél & &P RB§P%§PFn§Ulflde)'
Q%Hﬂ%ﬂgﬁﬂdLﬁﬂfsﬁﬁ&a%f:ﬁggﬁﬁﬂa ) poly(arylene sulfide)
obtained by a polymerization step in an organic amide
solvent (A) with an organic solvent (B), wherein the
washing is conducted with an organic solvent (B), the
content of an alkaline compound in which has been lowered
to at most 3,000 ppm by weight, to provide a poly(arylene
sulfide) having a yellow index (YI) of at most 15.0. 1In
this production process, when a treatment for raising a
crystallization temperature is conducted after the washing,
a poly(arylene sulfide) having a crystallization
temperature (Tmc) of at least 200°C and a yellow index (YI)
of at most 11.0 is provided.

According to the present invention, there is further
provided a method for washing a poly(arylene sulfide)

obtained by a polymerization step ir an organic amide

solvent (A) with an organic solvent (B), comprising
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recovered at that tine is lowered to at nost 3,000 ppm

by 5 weight to recycle the organic solvent (B) thus
treated through the washing step. According to the
present invention, there is stPlIl further provided a
process for purifying an organic solvent wused in

washi ng, which conprises washing a poly(arylene 10

sul fide) obtained by a polynerization step in an
or-ganieq-;am S ( ' o) i c_solvent.

R e s o MR AR A
addi RrgcaB1ENOEJRNLS i t YQ@%§C

recovergd to conduc?égig??lfg%ﬁgﬁg 1 Bé?%%%%%1ggacontent
CARRYhNGLOWT i THECHANVEMTH Oy Lhe Suk§4H 1 S 048 CRand N(jhe
present invention, at |east one sulfur source
sekbeovedefir am thetgtonp coONsbeéia@ ©f & kaddt Met@o 2%m by
hydrosul fi des and al kali nmetal sulfides is used as a
sueight Soureeychs exanptesndf sheveadkaln) nEted trecated
sul fides, may be nentioned lithiumsulfide, sodium
sthfpdgh poeasssyimgsstépde, rubi dium sul fide, cesium

sul fide and mi xtures of two or nore conpounds

t her eofACCPFES @ daltealthenpirgiseodl findest26nar ehgeneial byill
commerci ally-available and used in the form of a

hiaF 5Rer BXAvpied dfPEPreHy drel Uhclidw sodianganic solvent
sul fi,de nonahydrate (Na2S9H20) and sodi um sul fide 10
pRREANYrE {WQW.CW%?%W%&% 3 AFlivd@ nygypne

b 1 q&d as_an. a ous m xture., As a sul fur source, an,
a$1&a1%l} %)Et?}f %Wq%gﬂff"i‘ C%c;(]rwrlzatlon step in an organic
amide solvent (A) with an organic solvent (B}, recovering
the organic solvent (B) and then adding an inorganic acid
to the organic solvent (B) recovered to conduct

distillation.

BEST MODE FOR CARRYING OUT THE INVENTION

1. Sulfur source:

In the present invention, at least one sulfur source
selected from the group consisting of alkali metal
hydrosulfides and alkali metal sulfides is used as a sulfur
source. As examples of the alkali metal sulfides, may be
mentioned lithium sulfide, sodium sulfide, potassium
sulfide, rubidium sulfide, cesium sulfide and mixtures of
two or more compounds thereof. These alkali metal sulfides
are generally commercially—available and used in the form
of a hydrate. Examples of the hydrate include sodium

sulfide nonahydrate (Na;S-9H;0) and sodium sulfide
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be used in conbination with an alkali metal hydroxide.

As 5 exanples of the alkali netal hydrosul fide, may

be nmentioned [|ithium hydrosul fide, sodium

hydr osul fi de, potassium hydrosifl fi de, rubidi um

hydr osul fi de, cesium hydrosul fide and m xtures of two

or nore conpounds thereof. The alkali netal

hydrosul fi de nmay be used in any form of an anhydri de,
18cathndnakeca : ous8Ql Ut j QN e
sgdiun19hy§?833ﬁ??géﬁgﬁg'li?ﬁ?u%&h%g%J@%P$?déﬁéﬁége may be

pnetar kedahnatBabust AeycaFe i ndustrially available on
the cheap. The alkali nmetal hydrosulfide is

preferabd yu usad18S sHRRGUERNS ATdIY! Gethl- BydrBsulfide may
m xture wth water having fluidity) such as an 15

ajeeossdsohutbonihs ok hei vh expoi ksl DfimdfLRIHRMoxide. As
operation, netering, etc. In general, a small anount
ofxampakkabf tk¢ahlbkaliimetsl shpecondofidy, pipbdusedthdritioned
a production process of the alkali netal

hydEbswnf hgdropusfbde, anodinm ofydheswal fadd, 3 netsalum

sul fide may be contained in the alkali netal

hiyaf 63 8v f dde useab gl v ehydeswnt £ idwentdimm Ihydhisil fide
case, .the total nolar quantity of the alkali neta
h?ﬂSo@h’i‘F?H%s At KT i PR aFOorRAYIde thawsnds aThe alkali

sul fur source charged after a_dehydration step. 25 ]
&%ﬁ%i ey ?0%%%thﬁ%évﬁly et afS Y dibaie §94et wfe an anhydride,
Iét 'gp&@gdég i de,_ sodi um hydr oxi de, _potassi um .
hydroxi de: 2TUBt i SRV o7 de- ¥esi AFCRIdFBRFEe SAEI U

' 11 . ds th f.. Anong .
144580 10 8 L IR0, TR, LS SOL e AI00 1 cn

t hese, so

%%%L%ﬁ%i%%&‘gjkéaﬂﬁy rfag{agj[laiﬂidéﬁ&rf lald o2l ablg 9 a1y
metal hydrosulfide is preferably used as an aqueous mixture
{i.e., a mixture with water having fluidity)} such as an
aqueous solution from the viewpoints of treatment operation,
metering, etc.

In general, a small amount of an alkali metal sulfide
is secondarily produced in a production process of the
alkali metal hydrosulfide. A small amount of the alkali
metal sulfide may be contained in the alkali metal
hydrosulfide used in the present invention. In this case,
the total molar quantity of the alkali metal hydrosulfide
and alkali metal sulfide becomes a sulfur source charged
after a dehydration step.

Examples of the alkali metal hydroxide include

lithium hydroxide, sodium hydroxide, potassium hydroxide,

rubidium hydroxide, cesium hydroxide and mixtures of two or
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hydroxide is preferably used as an aqueous m xture
such as 5 an aqueous solution. In the production
process according to the present invention, exanples
of water to be dehydrated in a1 dehydration step

i ncl udes water of hydration, a water nedium of an
aqueous sol ution and water secondarily 10 produced by
a reaction of the alkali netal hydrosulfide wth the

ahB@bicﬂﬁb@hn5¥dE9é£Q§f.O@%%gﬁ%hﬁgﬁma2sodium h droxid& and

Di hal o-aromati ¢ conpound: ofaronatlc onpoun
usedhi Dmt REAPEREEB ard NYLBEL LRGSR dibal

aromati ¢ conmpound having 2 15 hal ogen atons directly
bondedttoalhg ar@iBibTerbMdhSPeddhCc oranphesaf her
di hal o-aromati ¢ conpound i nclude o-di hal obenzene,
mhgdhak bienzengre Pe ciibny obest ene, an M AlDIMBNGire such as
di hal onapht hal ene, net hoxy-di hal obenzene,
diéhatgbeéphenydludidmal obenzoi ¢ aci d, dihal odi phenyl

et her, 20 di hal odi phenyl sul fone, dihal odi phenyl

sul f oxilde tded prdidualtddinpbenyksketonerdiegetot hee present
hal ogen at om neans each atom of fluorine, chlorine,
btoRERelAhd FErimeat@hsvatan 0 Hu oty ditadrest iim & he

di hal o-aromati c conpound may be the same or different
DB YRR bLih S rinoRERS diafeto-of dritiat icanpeundder
may . be used either singly or in any conbination
CRERER T ARRUS (S LHE ATl 40T %6 oo

PRI 3% MDA G 190 TRy e

Ref iDLl A SUdUn RAHSE I8 K TPt Syl T de
andsor al kal'1” neta ! T

2. Dihalo-arcmatic compound:

The dihalo-aromatic compound used in the present
invention is a dihalogenated arcmatic compound having 2
halogen atoms directly bonded to the aromatic ring.
Specific examples of the dihalo-aromatic compound include
o-dihalobenzene, m-dihalobenzene, p-dihalobenzene,
dihalotoluene, dihalonaphthalene, methoxy~dihalcbenzene,
dihalobiphenyl, dihélobenzoic acid, dihalodiphenyl ether,
dihalodiphenyl sulfone, dihalodiphenyl sulfoxide and
dihalodiphenyl ketone.

Here, the halogen atom means each atom of fluorine,
chlorine, bromine and iodine atoms, and 2 halogen atoms in
the dihalc-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 amount of the dihalo-aromatic compound charged is
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hydrosul fide) remaining in the systemafter the
dehydration 5 step. 3. Mol ecular weight nodifier,
branchi ng or crosslinking agent: In order to, for
exanple, forma termnal of al%pecific structure in a
PAS fornmed or regulate a 10 pol yneri zation reaction or
a nol ecul ar wei ght, a nonohal o- conpound (may not be
al ways an aromati c conpound) nay be wused in
couhiratigno by eLAer shoyfer dg O
c%g?slinkgd polyner, ‘a po yhgkg??%ﬁ%%uﬁdo(%%yt%o%'%%]n°l'
ahwaﬁspr@@eﬁég¥gtH@O@OEBOYWgQ’m59 ?@fcﬁoftokeg§é Sl fur
Ive

hal ogen at ons are bonded, an ac
hgduegen{e0Rbakl nihBga habeyenat egnhq Ak PNt i £1 £cappound, a
hal ogenated aromatic nitro conpound or the |ike may
ahgdrbeulseéde) nrenabhiagi on. tAs shecdpl yhad 0-cKOMAUAt-ation
as a branching or crosslinking agent is preferred

t pithrl obenzene. 20 4. Organic am de solvent: In the
present invention, an organic am de solvent that is

an - cul eighyganedi Sodvenbraschises @S @rosal Meditng
for a dehydration reaction and a pol ynerization
r@deREton. The organic amide solvent is preferably
stable 25 to an alkali at a high tenperature. Specific
exanpl €& SFdefe tor-gdRirc exar@desolfpant 2 trchidel antde
cqagouggs such as N, N-di net hyl f ormam de and 13

NCRE Gt het hyHatetans de? Bk Qdind| actaadhsodnds

\3 hyl - s- I N- al kyl lid
e e L L T —

hﬁ&ﬁﬁ@&ﬁdzfmay not be always an aromatic compound) may be

used in combination. In order to form a branched or
crosslinked polymer, a polyhalo—compound (may not be always
an aromatic compound)}, to which at least 3 halogen atoms
are bonded, an active hydrogen-containing halogenated
aromatic compound, a halogenated aromatic nitro compound or
the like may also be used in combinafion. As the polyhalo-

compound as a branching or crosslinking agent is preferred

trihalocbenzene.

4. Organic amide solvent:

In the present invention, an organic amide solvent
that is an aprotic polar organic solvent is used as a
solvent for a dehydration reaction and a polymerization
reaction. The organic amide solvent is preferably stable
to an alkali at a high temperature.

Specific examples of the organic amide solvent

include amide compounds such as N,N-dimethylformamide and
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pyrrolidone and N-cycl ohexyl -2-pyrrolidone;

N, N-di al kyl 5 i m dazol i di none conpounds such as

1, 3-di al kyl -2- i m dazolidinones; tetraal kyl urea
compounds such as tetranet hyli¥ ea; and
hexaal kyl phosphoric triam de conpounds such as
hexanet hyl phosphoric triam de. These organi c am de
solvents may be used either singly or in any

CﬂnhLﬂﬁﬁbQEEchéggﬁfgé ﬁﬂgﬂﬂy18§§§b£E&EﬁﬁCb&HBéths such as

sol vent's al kyl' - pyrrolidone conpounds,

Nicwetagh kylpygrol 4 done. Ganp | act.a _
conpoungs aﬁ%ﬁ& N-di al Kyl - qggazgicg{none co ﬁ%%&ngg O

ar:gcpmefteynpgﬂrr@nﬂd&hae&&yﬂao@nd%m rd |I‘d~QﬁL-9bhyl 2—-

N- net hyl - c- caprol actam and 1, 3-di al kyl -

i pydagbiddhaomes m+ey@amme£yﬂ€a+pyﬁwdﬁiﬂéﬂ&3/N#Nﬁhiéﬂkyl—

anmount of the organic am de solvent used in the

ponyderiadinrne caotpomds $ieh presem-dimiantli-on- i s

generally within a range of 0.1 to 10 kg per nol of

h@ldagoghﬂi®®n%@urt@ir&ﬁlﬁ¥ﬂQMﬂﬁiqﬁmnqundﬁ(kudh1xwder
gronnte the polynerization reaction to obtain a

PRS Fae Ry BuRegh %Eﬁy%%*@@%ﬁYkﬁhQﬁRﬁQﬁ;qItniamuﬂﬂ compounds

perlod of time, various kinds of polynerization aids
9C%ea%5h%?§%e1#h¥% %ﬂ%ﬁ triatideon d5eReedsdanic amide

ecific exa ?é nmerj zation aids include
n%? oty TS T OLi6 s, 1T (A ATbination

$§ metal salts of organlc 14 carboxyllc aci ds
and al'kali netal salts of phosphoric acid, which are

Sener AUl oL o BRN0 23 RALY B 2L Lol By L7
pyrrolidone compounds, N-cycloalkylpyrrolidone compounds,
N-alkylcaprolactam compounds and N,N-dialkyl-
imidazolidinone compounds are preferred, and N-methyl-2-
pyrrolidone, N-methyl-€-caprolactam and 1,3-dialkyl-2-
imidazolidinones are particularly preferably used.

The amount of the organic amide solvent used in the
polymerization reaction in the present invention is
generally within a range of 0.1 to 10 kg per mol of the

sulfur source.

5. Polymerization aid:

In order to promote the polymerization reaction to
obtain a PAS having a high polymerization degree in a short
period of time, various kinds of polymerization aids may be
used in the present invention as needed. Specific examples
of the polymerization aids include metal salts of organic

sulfonic acids, lithium halides, metal salts of organic
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acids are particularly preferred because they are
cheap. 5 The anount of the polynerization aid used
varies according to the kind of the conpound used.
However, it is generally withi4h a range of 0.01 to 10
nol per nol of the sulfur source charged. 6.
Dehydration step: 10 A dehydration step is preferably
arranged as a prelimnary step for a polynerization

St-aRpbRyakdeL Qs 898t59k %beméggfngafésmgkgé Ir?éﬁfﬁf acid,

reaction system The ration step Ts

awpie6esseCaRRELal NY pﬁﬁ@ibﬂ ﬁﬂgwﬁe§§téﬁ%€§%8f%#%%#n aids

metal sulfide and/or an 15 al kali netal

| fo@NPABGANI Bn@vty Oeh S Verdtd N s41hes W@?ﬁrﬁé&u@ c%l}box%flic

al kali nmetal hydroxi de as needed, desi under a

|aenusgaseapaﬁsphalaraﬁdpﬁéﬁ@hﬁé@lB@caM@éefhé&ﬂé%é“%heap
the systemby distillation. Since the alkali netal

sul fi deflies agenertaldfy thsegodymari2@ thyer atie 0kecaquaetss

m xture, it contains nore water than the
pépyﬂﬁﬁnzqtt@ntheabim@noﬁeemS cofpoutdiensedkal Hometalr, it is
hydrosul fide is used as a sul fur source, an alkali
nEERFTahydroktén ot rérgoraeiero ofl arp elfuimvl gremmuntof the
is added to allow the alkali metal hydrosulfide to

r B3t UT hePREFe heh#resdsitu in an organic anide

g In_the dehydration step, the dehydration is

c d@%Q%gF%E#@$+—¥$% content of water conprising water

of hydration .15 r of cr stalllzatlon) a _wat er
npdiynl ggH&SFI%? S?Bdﬁéeﬁ RAEERLIEt RITRRIPGURF ol
‘éﬁé% i) atl o gftegg f%ezz%aor]}égmaamurgzson sq:ep in order to
control the amount of water in the reaction system. The
dehydration step is performed by a process comprising
heating and reacting an alkali metal sulfide and/or an
alkali metal hydrosulfide in an organic amide solvent in
the presence of an alkali metal hydroxide as needed,
desirably, under an inert gas atmosphere and discharging
water outside the system by distillation.

Since the alkali metal sulfide is generally used és a
hydrate or aqgueous mixture, it contains more water than the
polymerization reaction needs. When the alkali metal
hydrosulfide is used as a sulfur source, an alkali metal
hydroxide of the order of an equimolar amount is added to
allow the alkali metal hydrosulfide to react therewith in
situ in an organic amide solvent.

In the dehydration step, the dehydration is conducted

until the content of water comprising water of hydratiocn
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conducted until the water content in the

pol yneri zation 5 reaction systemis reduced to
generally about 0.3 to 5 nol, preferably about 0.5 to
2 not per nmol of the sulfur sodrce. When the water
content has becone too lowin the dehydration step,
wat er may be added prior to a polynerization step to
adj ust the water content to a 10 desired value. The

Ch@b&%&goqfckﬁg%glﬁé%hEEEﬁiiaESWEQEQ Reh 8¢ 1 o0, ndarily
t hi np ge”of

vessel is conducted w n a4 tenperature rahge

geredakky whrem oedinary §gpeeLaty 0
preferablwaron1 ordi nary tenpe?at%?%£?0§zg%%9eT%% necessary

chabghmng . of I hend averkpd Fit 85 al S Ot IR d 1 1arde s
and the respective raw materials may be additionally

chandedtied theitouhsewatetheontehydiati08 H5OERSS: z A on
organi c am de solvent is used as a solvent used in

t headéhydr aysoansiepredhisd sobvgatets11praj@iabd y3 the 5 mo1,
same as the organic am de solvent used in 20 the
pBEgherakayi ahostep, Sand N-met hydr 2aqyreodl trdonealifur source.
particularly preferred. The anount of the organic

af'@e the| yeherusedte¢nt gemerladtymaboet Dowl iro 10 kg

pgr ngl of the sulfur source charged in the reaction
vBEREFTaTHRN ge kSR Y3 BRr praeke dddedmiticieddya

heaL%n% the .25 mxture after charging the raw
P e¥ Paf 27 it o7 t hkeP e 13 EHIS el 3 e i GBHsY ather &

r enerally up to 300C, preferably from 100 to
2@%%??%@ g%g%?ally 15 mnutes to 24 16 hours,

f I i nut 10 h . . Heating. net hod .
pre er%%eyc%gﬁggg§f%% %gese 6g§r%F%Sag?iggégg?u$e$e%ptlon

i nclude a net retarnrn ( _
2%&]% oﬁés | (5&5&(9@6& %‘Ekﬁrfpea{ aéetft(peer%'éul}%r rséltn%%awosfe goernerally
from ordinary temperature to 300°C, preferably from
ordinary temperature to 200°C. The charging of the raw
materials may not be in order, and the respective raw
materials may be additionally charged in the course of the
dehydration process. An organic amide solvent is used as a
solvent used in the dehydration step. This solvent is
preferably the same as the organic amide solvent used in
the polymerization step, and N-methyl-2-pyrrolidone is
particularly preferred. The amount of the organic amide
solvent used is generally about 0.1 to 10 kg per mcl of the
sulfur source charged in the reaction vessel.

The dehydration process is conducted by heating the
mixture after charging the raw materials into the reaction
vessel in a temperature range of generally up to 300°C,

preferably from 100 to 250°C for generally 15 minutes to 24




10

15

20

25

and a nmet hod of conbi ning both nmethods. The

dehydration 5 step is conducted by, for exanple, a

bat ch system a continuous system or a conbi ned
system t hereof. An apparatus f§ conducting the

dehydration step may be the sane as a reaction vesse
(reactor) used in the subsequent polynerization step

or different fromit. A 10 nmaterial of the apparatus

| siRef eralley a,60r Kesi resistapt, materi such_as

titani umE) In { he g’e?@d%ﬂgg%ﬁ% g?ega %_Otplg?t 346%‘}?@“3 methods
Oﬁﬁéﬁh@eaglﬁ%tﬁgﬁvg?trb§aggﬁgﬁagl¥ixghSEQ@%9§9 ure, a method

together with water outsi e reaction Ssel.

t bat rhiEBnghydeogenpeukii,de E§tHE§PQ@é§§9535 ﬁ ggﬁtgéﬁously
outsi de the system 7. Polynerization step: T e

pakbymer nz@hbano$t epmbsne8FAHEEBANBYNEAR! JiTHE Yehydration
di hal o-aromati ¢ conpound into the m xture after
cetpbetbonondhictbe Hehydoat beanstep angabeatipgréhe a

sul fur source and 20 the di hal o-aromati c conpound in
aropkganpusanydeesobveat combierad aspot yaethaaéd on

vessel different fromthe reaction vessel used in the
dehydr &1l @Ppstrgruss Amedionchetiing whe dahyerathen step may
dehydration step and the di hal o-aromatic conpound are
char§ee ARG &heapbegabiPRzareonclebsetctdf) arsedei®5he
deh%dration step and before the polynerization step,

t RECS SHPERE sPot YRAEL 57 GhAT oS bl der sbl Vesenindfrom it. A

coe§istiﬂg fager na% be control |l ed as needed. Before

tHa pbt et Z5RT PRI 2518 pl BrP ¥R TP ther corrosion

p | zation step, a polynerjzation _aid_and other

o T Rle g Cell AT bRl T ARpr ofe Seixeahgazasion
OQEQbPeQ ﬁgfgrofogwgeéf&ghic amide solvent is generally
discharged together with water outside the reaction vessel.
At that time, hydrogen sulfide is discharged as a gas

outside the system.

7. Polymerization step:

The polymerization step is conducted by charging a
dihalo-aromatic compound into the mixture after completion
of the dehydration step and heating the sulfur source and
the dihalo~aromatic compound in an organic amide solvent.
When a polymerization vessel different from the reaction
vessel used in the dehydration step is used, the mixture
after the dehydration step and the dihalo-aromatic compound
are charged into the polymerization vessel. After the
dehydration step and before the polymerization step, the
amounts of the organic amide solvent and coexisting water

may be controlled as needed. BRefore the pelymerization
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of the dehydration step wth the di hal o-aromatic
conpound 5 is conducted within a tenperature range of
generally from 100 to 350C, preferably from 120 to
330C. When the respective components are charged into
the polynerization vessel, no particular limtation
is inposed on the order of charging, and both
conmponents are charged in snall portions 10 or at a

tb%@p EQedQQLMBEEhéa%%QQméF?S&k n % CondUthﬁgmeﬁ%%gtlon

generally 100 pre era
peehiepall ¥+ 40 a&91€99£é B8y met hod for this
reaction, is used net hod™ o retalnlng a fixed

tenperaﬂﬁf%uxﬁnﬁﬁkﬁthQfHﬁ@tﬁ%@sbﬁgaﬁﬂ%dtg%E%EaEH&g%etion

ei ther stepw se or continuously or a conbination

bofhthéthéﬂﬁdrghﬁo@OéN@§VW£§ﬁ|€Kbr&&ﬁéléﬂbréﬁéﬁidfﬁompound
within a range of generally from 10 mnutes to 72

hbar sondesteabl ytlitwn 30empatd ©srd Or Afd QU yerB¥i11y from
anount of the organic am de solvent used in the

poDYmeoi 250Tmn 2R fetre liys féichilzoa tangeof ganar aldy

0.1 to 10 kg, preferably 0.15 to 1 kg per nol of the
charpRedt 5vt f compomente ®Xe sthangyédh drhieo pley nerliyzadtn i tion
step. The anount ma be changed in the course of the
p‘é‘?%%h 720 i A peaetd ol ol tdgkorasig tinraidesi wint Hite order of

hﬂs range. 25 The content of water upon the begi nning
of %%m%m%rkr%h | RIRERA oy Hragfaadbiny small portions

controlled within a range of generally 0.3 to 5 nol
per Hol @ d?l?%e sul fur 18 source charged. Wen it is

t ende, bt W nD cular we ol yner
eprggner §r9 §E25$EE8HDSF§ rPQa%?OHO%EBEEerrE generally

@Hﬂ?tée 3§H”H?Vpref%Q%bW% ?50 to 330°C, more preferably 170

to 290°C. As a heating method for this reaction, is used a
method of retaining a fixed temperature, a method of
raising the temperature either stepwise or continuously or
a combination of both methods. The polymerization reaction
time is within a range of generally from 10 minutes to 72
hours, desirably from 30 minutes to 48 hours. The amount
of the organic amide solvent used in the polymerization
step is within a range of generaily 0.1 to 10 kg,
preferably 0.15 to 1 kg per mol of the charged sﬁlfur
source existing in the polymerization step. The amount may
be changed in the course of the polymerization reaction so
far as it falls within this range.

The content of water upon the beginning of the
polymerization reaction is preferably controlled within a

range of generally 0.3 to 5 mol per mol of the sulfur
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content. may be changed outside this range. For
exanple, 5 the water content may be controlled within
a range of 0.1 to 15 nol, preferably 0.5 t.o 10 nol
per nol of the sulfur source Buch as an al kali netal
sul fide. The water content nmay be increased in the
course of the polynerization reaction or decreased by
distillation to the contrary. 10 Exanpl es of
peloyirelkl ZahirgBdRI 0SS €St COPLA Sdlikq I NFrEasiNg L he
water content in the course of the polynerization
r e@deconairnekigRtappl 9668SoE0HPk iShas 59@%5&&%13
reaction at a tenperature of 170 to 270C, preferably
1801vme233€tinnt heopeesensea@bp ol er hbe @@r 15t BEOMM e 1

of 0.5to 2.4 nol, preferably 0.5 to 2.0 nol per nol
ofonfiensulnfbr bsoohgegciangeditio €ohsr thnde COMET SHx@fple,
of the dihalo-aromatic conmpound to 50 to 98 nots,
a@iiPnyakarerosbenhsmay bei ngnabolted widien thatangd e5f 0.1
exists in_a proportion of nore than 2.0 nol, but up

t 5°16°nBP L pPEREFEMPYY 20 55 t 90 200 @l reér perl i tdfe thel fur
sul fur source charged, and then heating the reaction
sYRPERT DUGH t 2Rt at LRl bimolsl 1311 Do, Ther wbyrer content
cggti uin& the reaction. \Wen the dehydration step is
arranged TRt e HT S ptddbiet | GBS sthe el vt iged ion

. h | f 25
Rt N SR T S
dehyd [ ticularl f bl ..
ko TR AT A N

CORPERLIG, CANINEL 00 don ALY TR 1AL |00, [BAGH 9,

the polynerization step by an = east two-sta
RS Ve o+ Zad i 1 F QLSS ORI Y process comprising

w—

conducting a reaction at a temperature of 170 to 270°C,
preferably 180 to 235°C in the presence of water in an
amount of 0.5 to 2.4 mol, preferably 0.5 to 2.0 mol per mol
of the sulfur source charged to control a conversion of the
dihalo-aromatic compound to 50 to 98 mol%, adding water so
as to bring about a state that water exists in a proportion
of more than 2.0 mol, but up to 10 mol, preferably 2.5 to
7.0 mol per mol of the sulfur source charged, and then
heating the reaction system to a temperature of 245 to
290°C, thereby continuing the reaction. When the
dehydration step is arranged in this production process,
the charged sulfur source means an amount of the sulfur
source remaining in the reaction vessel after the

dehydration step.

As a particularly preferable production process, may
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(1) Step 1 of heating a reaction m xture contai ning
the 5 organic am de solvent, the sulfur source (A
and the dihal o-aromatic conpound (B) to 170 to 270C
in the presence of water in akWanmunt of 0.5 to 2.0
nol per nol of the sulfur source (A) charged to
conduct a polynerization reaction, thereby formng a
prepol yner that a conversion of 10 the

dighakRraronRli ¢ %nged %&9;,9%9@”91&2) Step 2

of controlling the anount of "wat e 2atti on

SYlieMmesa za% b Rehrgighowl %hétﬂgfyﬁggizgﬁigﬁ ?%bSB? an at

in a proportion of nore than 2

nileaper thl-sehgkhgoIyhbuh z804Uhaepthrechar l@ﬂg
heating 15 the reaction systemto 245 to 29 C thereby

cdnbi sttiepg 1t be hpakyAgr azathenibgaatkofre | BoSt&Pnidngi the
is desirable to forma prepolynmer having a nelt

vioggesiity apfide. 5ol oed@, PakeasulEasusedréd @) and the

tenperature of 310C and a shear rate of 1,216 sec-1

| niR@1St-epoRatthecpabymii 2B) i 08 1eactd on7 0% Gentipeued

until the nelt viscosity of the prepolyner is

| ﬁ€?§8§68 oyaretennynbenaddednatof §iHato st ayenef mdwe mol of
yneri zation reaction or upon conpletion thereof to

|ﬁ9?e5§éf9ﬁesﬁﬁféﬁ ¢Bht eherged thecpuiposer afolwwerizmgtion

the 2 conte ts of conmpn salt secondarily produced

aﬁaaF antF §reby Fﬂ@“b’é‘?yﬂel?r$@?¥ﬁéﬁle%rt%¢I%cQCPIﬁgersmn of
DSLM”§ nothg rm_of parti cles he

po Yneri'zatT ohoUe bpC acBParhy 1o the %dﬂg ¢é§§%t

[ g ngign. .My b of ot her publld

r(1 ? ﬁ er | za?ll]ggggoc 2@&% g i 4T e %c])é’éstéhe

tP@&@QionaQ93£Qﬁ Q£e§§”£o'59§¥5 égbu artééé“éﬁ'é’#&%e

exists in a proportion of more than 2.0 mol, but up to 10

mol per mol of the sulfur source (A) charged, and heating

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

polymerization reaction.

In Step 1, 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™®. 1In
Step 2, the polymerization reaction is continued until the
melt viscosity of the prepolymer is increased.

Water may be added at a final stage of the
polymerization reaction or upon completion thereof to
increase the water content for the purpose of lowering the
contents of common salt secondarily produced and impurities

in the polymer formed or collecting the polymer in the form

of particles. To the polymerization step according to the
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limted to a particular polymerization process. 5 The
pol yneri zati on reaction systemmy be a batch system
a continuous systemor a conbination of both systens.
In the batch-wi se polynerizatizdh, 2 or nobre reaction
vessel s may be used for the purpose of shortening the
pol yneri zation cycle tinme. 10 8. Post treatnent step:
In the production process according to the present

'BY@QEhQnmn9e99§Bntrﬁg%nﬁgt S%ifédt &n Oéyqﬁ{ﬂgfxéégifcly

reacti on may be conducted in accor anc

KRawWnn ﬁgﬁyﬁgrhEaEb@naﬁ%ocggéegxafp%gdlﬁiégr rocesses
conpl etion of the 15 polynerization reactio a

pradueb sl HhaYtEOOhLEstSt SepParaied by }Eé]lr’@{(%imya%ot
it is or after diluted with water or t i ke, and

t bemi eed| tbng bhttecurakepdsymashesciands,féddy ed
repeatedly, and then dried, whereby a PAS can be
col | ectlck pHigmpirddudti osl weky tiey bessehj eaiedet 8 BBtch
sieving as it is in a high-tenperature state, thereby
covbeeni ng thet pohgynersyffémrot he sepatmdtion (si exdbig)
by filtration, the PAS is washed with the same
oPYaARFES amilde €ol Veritchay itsve podoimemBziazdonon 2s olrvent-e
or an organic solvent such as a 25 ketone (for
eXBRPEEON atREVREY BRY e atewrhofoX fire exarnstss of shortening
thanoL%m The PAS may be washed with hot water or
t he® PPkEneHhee B f&F ¢ Fele al so be treated with an

Eé ggor a 21 salt such as ammoni um chloride. 9.

c on of washing solvent: In the
presen&nyqﬁgn% %QUC%&%%rp&g%eggpggggkggnatEg the present
invention, a post treatment 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, and then dried, whereby a PAS can
be collected. 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
is washed with the same organic amide solvent as the
polymerization solvent, or an organic solvent such as a
ketone (for example, acetone) or an alcohol (for exanmple,

methanol). The PAS may be washed with hot water or the

like. The PAS formed may also be treated with an acid or a
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of separating the polymer fromthe reaction m xture 5
containing the polyner forned after the pol ynerization
step, a washing step of washing the pol yner separated
with an organic solvent (B) i%l arranged, and a
purification step of purifying the organic sol vent
(B) recovered to lower the content of an al kaline
compound m xed therein is further 10 arranged after

t kgwashi-Rg st ne PpUf kL organi c solvent (B)
may be recygﬁegﬂ?ﬁﬁggahgﬁgékagghing step of the PAS

Mor.erspeGkii,Cahlyput e 0E92BLCoEOLYER ng Blo ot i N

the washing step of the PAS nay be purrfied to reuse

Pt in @ wWashigieSifD 0fvanalher fASr and LheBUFBEL step

of tinmes of 15 reuse may al so be increased. I'n the
washsagashepngt BReppbyiREri sr@@neral ¥z washedniBure
bringing the polymer into contact with the organic
sobueain{iy Mbeepspegnéti cathyd arvet cekep®fyideization step,
pol yner separated in the separation step and the
ofguAikingl seap 20 (Bihane thaedohndestispachtdharith an
amount of the organic solvent (B) used in the washing

i 3rgRntAeSot dert of B) gbmernrdygddt cardd 4 ipmesification step of
preferably 2 to 8 times as nuch as the weight of the
pOYyHEY InGf te ¢ HEANES s v etep (B Hescqio xarbrtd slower the
separated froma |iquid conponent (C) containing 25

t Ag"orYantt S0 M 1E SBPRa e SthsHiaRe iafiserf uitder
polynerization step, the PAS purified is generally
c%f%{%%?% Aster g‘?%‘%u"l’aa%}”prb‘i’ ﬁ?g??‘ arf@es&Urhé 1p6) prepnic

2 [ f . E in th
CA ey P2t b IR S e R Mo o ene
CﬁﬂEE”'Mdﬁ% % %ﬁﬂ%ﬁ%@ﬁﬁgﬁo&ggdor%%%'%es% Qgg%tqg)tgsed in

si eving throug scre t 0 separate
the washing step of the PAS may be purified to reuse it in

a washing step of another PAS, and the number of times of
reuse may also be increased.

In the washing step, the polymer is generally washed
by bringing the polymer into contact with the organic
solvent (B). More specifically, a wet cake of the polymer
separated in the separation step and the organic solvent
(B) are mixed and stirred. The amount of the organic
solvent (B) used in the washing is of the order of
generally 1 to 10 times, preferably 2 to 8 times as much as
the weight of the polymer. After the washing step, the
polymer is separated from a liquid component (C) containing
the organic ;olvent {(B) used in the washing. After the
polymerization step, the PAS purified is generally

collected as a granular polymer, and so the polymer can be
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the polynmer. 5 In the separation step, it is preferred
that a solid- liquid m xed conponent passed through a
screen and containing the organic anmide solvent (A)
be separated into a solid cofgbnent and a liquid
conmponent (D), and an organic solvent (B) be added
to the solid conponent 10 separated to separate the

m xture into a liquid conponent (D2) containing the

orsg%:%!egi %@j deasel yent %’é\):eg d oé\geal{qlfn tshoel Vseeq::;ao a\?geir%%ndstep,

a Soll conmponent in that thé organic am dée

( AhulsS %E%!Q%%EEE%nrﬁ§9¥ﬁESdco %Qﬁﬁiﬁggtggléﬁ%ymer formed

conmponent is conmposed of fine partic

byapr edugtiniaceabt tandiegihfethibgyni & Eérggﬁifgbégbéféte
use a centrifugal separator or decanter in the
separ abilgnebet ween the liquid conponents (D1 and D2)

and the solid conponents. After the washing step, the

or gani cIrsothverdedB)atiison rsaeqyveried ifs phdhe deldhdt: a solid-
conmponent (C) or a mxture of the 20 |iquid conponent
(Ciqand mhsetli quindonenpopented Dthamalgiora D2)réyn and
distillation. The distillation nmay be generally
sFapleinisgi that poganHowevede shbveanganmhl sol sgmrdid)d into
recovered by the nere sinple distillation contains an
afkaPihe cofpoupdtsyed aslhwehy| eoripenemnd(®he, and an

al kal i pe 25 conPound accurmul ates in the organic

sBF9BREC (BY LT8R wilhi Py adfeh thethmsth byl srrmacover y
CHEES PR G GAFPECSET VTS B Hbed £ 2 H brighitponent
SRV AL SRS BALE fh B Ui oxomnc
tQ@I@QMt'P@FréH@ érg%f§ﬁ“éﬁﬁpé§e&€“%n that the organic amide
solvent (A) is efficiently recovered. Since the solid
component is composed of fine particles of the by-product
salt and/or the like, it is desirable to use a centrifugal
separator or decanter in the separation between the liguid
components (Dl and D2) and the solid components.

After the washing step, the organic solvent (B) is
recovered from the ligquid component (C) or a mixture of the
liquid component (C) and the liquid component (D1 and/or
DZ2) by distillation. The distillation may be generally
simple distillation. However, the organic solvent (B)
recovered by the mere simple distillation contains an
alkaline compound such as methylamine, and the alkaline
compound accumulates in the organic solvent (B) for washing

when the washing and recovery are conducted repeatedly.

In the present invention, thus, an inorganic acid is
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al kal i ne conmpound. Exanples of the inorganic acid

i nclude 5 hydrochloric acid, sulfuric acid and nitric
acid. Among these, hydrochloric acid is preferred.
When the inorganic acid is adtfed to the organic

sol vent (B) recovered by the distillation, the
inorganic acid reacts with the al kaline conpound such
as nethylamne to forma salt (for exanple, 10

hydueenl-er ikfe) orgaf;LheopbLof (Be pLOBLE.goLyent i s
t aci d be

| owered. It is preferred at the i1norganic

addedi1nacibe ohgankopselyeohe(E) SEEOVES edol@uadi ust
the pH thereof to |ower than 10.0 1 n that the

abikakineacospodgdinsuche aspiet Bybamgerhs ifiSlenit Yine
renoved. 15 In the purification step, the content o

t hékalkaki nempeonpoukk0@il die d OVRILd ld-Jaiii kIR dt B8 c1ude
organi c solvent (B) recovered into contact with

abyHvatkdocachanid) nstheurpr ooesd et of Ui A tetde Among

present invention, it is preferred to use the

| RBPgani Bydcpdh buchc aschydinaiteféxrati d wheomi?@ therganic

vi ewpoi nts of cost, pH control and the like. The

oRGaRi €S sdfdedt t¢ Byhesergami ¢ heo leshli ntp)stegrdwered by the

preferabl%_a ket one_or al cohol. Acetone and net hanol _

afe° T bt REPPRe ef R dineER ket I | Beqrirt iullarihe alkaline

preferrﬁg. The al kaline conmpound is typical

nET AT &N ndY SACDrEE HEY 139 (i sk es st tHor example,
j nvent.jon 4h co eq% _f thg al kal i ne _

S Y s dhdathyi e e g L

S (B)r.r eco g% th %I gll.atlon .S | owere

(P O SRSt It At SENGEES s

p@ﬁjtﬂgwékgéHfg(ﬁaﬁyéhfn(%nyeébé¥¥%d”¥g Jd?ﬁs%?%%% ﬁﬁ

ppmis based on the weight.

thereof to lower than 10.0 in that the alkaline compound

such as methylamine is efficiently removed.

In the purification step, the content of the alkaline
compound can be lowered by bringing the organic solvent (B)
recovered into contact with activated carbon. 1In the
process according to the present invention, it is preferred
to use the inorganic acid such as hydrochloric acid from
the viewpoints of cost, pH control and the like.

The organic solvent (B) used in the washing step is
preferably a ketone or alcohol. Acetone and methanol are
more preferred, and acetone is particularly preferred. The
alkaline compound is typically methylamine. According to
the process of the present invention, the content of the

alkaline compound (for example, methylamine) in the organic

solvent (B) recovered by the distillation is lowered to at
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10. PAS: 5 According to the production process of the

present invention, there can be provided a PAS havi ng

a crystallization tenperature (Tnt) of at |east 200C,

preferably at |east 210C, nore&preferably at |east

220C a yellow index (Yl) of at nost 11.0, preferably

at nost 10.0, 10 nore preferably at nost 7.0 when a

treatnment for raising a crystallization tenperature

I $ho&@Nndu d ve e n rai sing a

Cryetart Cog PER 't Basararhry PEUABEECL DAY PRt p S

havvenrg rapyel k Lade ) at ... pr.ef er.ab

a? nost 13?0, QMW&SqupFéPgPaB?{?' atI%%eﬁ%%%’aernigsbéﬁsed

poavicdedweNghparticular linmitation is inposed on the

melt viscosity (as neasured at a tenperature of 310C

an@.arashear rate of 1,216 sec-1) of the PAS according

to the present invention. However, it is preferably

Wi t hi n Zc@frdiangeofti3) froBed iRar Hromise Rrefkarabl¥sent

40 to 500 Pa-s. \Wen the polynerization reaction is

cbnuaetédnbytReseages, be ap PAGL hadi 0P&AS NEdE1ivg SCOSi ty

exceeding the nelt viscosity of a prepolyner forned

i AryhealiisatsoageespepatStep(c] sof obt al ewad: iav e

second-stage step (Step 2). 25 The PASs obtai ned by

t REChebaRtY i dh pracesslAthondineg prefaidad lgr @seneast 220°C a

invention nmay be nolded or forned into various

i %?ﬁg?‘f’ ohf}%%/ dEHT hr o8I LRE ¥ L ekd rUderr pieraitts suetesas 10.0,
sheets, films, fibers and pipes either singly or by

?Iﬁ%%? p%’f%F?ﬂ@b@r%d%O% nds’ df$that darfiatment oy, raising a

I%éﬁ%é?ﬁ}{éé%f%é ggﬁ%égaéggé(%g;égg]ééégdéyggggt%ﬁen no
treatment for raising a crystallization temperature is
conducted, a PAS having a yellow index (YI} of at most 15.0,
preferably at most 13.0, more preferably at most 11.0 can
be provided.

No particular limitation is imposed on the melt
viscosity (as measured at a temperature of 310°C and a
shear rate of 1,216 sec!) of the PAS according to the
present invention. However, it is preferably within a
range of 30 to 800 Pa-s, more preferably 40 to 500 Pa‘s.
When the polymerization reaction is conducted by 2 stages,
a PAS having a melt viscosity exceeding the melt viscosity
of a prepolymer formed in the first-stage step (Step 1) is
obtained in the second-stage step (Step 2}.

The PASs obtaiped by the production process according
to the present invention may be molded or formed into

various injection-molded products or extruded products such



desired, as it is or after oxidized and crosslinked. 5
Since the PASs obtained by the process according to
the present invention are little in lot-to-Iot
variation of nmelt viscosity, 4he processing thereof
can be stably conducted, and the resulting formed or
nol ded products are prOV|ded as high-quality products
little in variations of 10 various properties. The PAS

| arl: h f
k%sp%ﬁbb%g a%leQ%ﬁEEnggg%?ao Y % eg%kﬁgflsyngiy 3r by

h 1 113 = rous
f%F?S%ﬁﬁé‘g%xﬁﬁpqéigéhge&n%%§? SaoREhr B AT

metihods sandamBas vk gy gk heds @fesyﬁlﬁthé{?léoj\!@sﬂ ) if
Det erm nati on of nethylam ne: An 0. 1N aqueous sol ution

oflesadedm hydiexidecof ather 3Riganeavehght &ss ALOIONE
was added to acetone [acetone/aqueous solution of

5 sodi umiydreoxitde FASE bHbsgingldt byl athieOplrok@sanakyzedt i§ to
content of nethylam ne contained in acetone by gas
chhemaregeaphynvetonda t apasl vt t yasichr Ot OgraphiLriation of
anal ysi s> 25 Apparatus: Hitachi G 3000, Tenperature

ofed p‘éiﬁ@@ﬁgtzhahlb@rprqmlr@ltm.eqmamrngaen&tmlg}
PEG 20M + KCOH (20% + 5%, 26 carrier, Uniport B60/80
nEShdustadh | A0qi Bhet Be syl tBngn fgoedmrt empatat pmaducts are

100C, ector; FID (flame thermonic detector), 150C,
provided as high- quallty products little in variations of

10 various properties. The PAS is particularly preferably

poly (phenylene sulfide) (PPS).

EXAMPLES
The present.invention Wwill hereinafter be described
15 more specifically by the following Examples and Comparative
Examples. Analyzing methods and measuring methods are as
follows:
(1) Determination of methylamine:
An 0.1IN aqueous solution of sodium hydroxide of the
20 same welght as acetone was added to acetone
[acetone/aqueous solution of sodium hydroxide = 1/1 (weight
ratio)] to analyze the content of methylamine contained in
acetone by gas chromatography.
<Conditions of gas chromatographic analysis>
25 Apparatus: Hitachi G-3000,
Temperature of vaporizing chamber: 180°C,

Column: packing material, PEG-20M + KOH {(20% + 5%),



5 Carrier gas: nitrogen, 30 m/mn, and Anmount of
sanple: 2 1. Incidentally, a value was found froma
calibration curve using conmercially avail abl e

nmet hyl am ne. (2) Measurenent ¢fé crystallization
tenperature (Tnt): 10 After a polynmer was heated and
nmelted by neans of a hot press controlled to 320C,

t he pol yner was quenched to prepare an anor phous
sheet. Abo .an s__shee ortion, was

t aken as agééégﬁggfgglﬁ8£§ggéﬁ2§? 00 Ebfg @%eln rameter x
anor phous shget to neasure its crystallization 15
tenperature (fnt) under tenperature-|owering

congi1.0ns of i fferential scanning
b1 Lo tQ%(%%%E\P?%e 1Go@

cal orineter scri béd specifically, the

crystebdigatigmt AL LB 5 &%?eaég nders 5o
conditions that the sanple was ﬁ%ate J%Q?g' gﬁ%k??n a

ni tcogehe gagaai nosphesen (20 Y min), and hel d at 20

that tenperature for 10 m nutes and then cooled at a

r atEnowdt 10f Ganige {3 [Measurenment of color tone: A

pol ymer was pressed under 15 MPa at room tenperature
for 1 Mnmidenyzliwans oklae ghectoriundl fppess c2bibration
machine to prepare tablets. The tablets were used as a
SARpYe fIFNIeceurenelly aweaislialel e melhgrl angme by

means of TC- 1800 (manufactured by Tokyo Denshoku

G Ut Mer Terereen t i o 270y etk e tanRe radfu et @e) :

l'i ght n%asurin net hod under conditions of standard

i ght ETE8TvAsEREYRRE Hasf heakRd andcBrbEpAepyigeans of a
ﬁégéen1 Prior to the neasurenent, the_ apparatus was

c

R WPt etiard 34 Ce phat @olymer was quenched to

prepare an amorphous sheet. About 10 mg of an amorphous
sheet portion was taken as a sample for measurement out of
the amorphous sheet to measure its crystallization
temperature (Tmc) under temperature-lowering conditions by
means of a differential scanning calorimeter (DSC).
Described specifically, the crystallization temperature was
measured under conditions that the sample was heated up to
340°C in a nitrogen gas atmosphere (20 ml/min) and held at
that temperature for 10 minutes and then cooled at a rate
of 10 °C/min.

(3) Measurement of color tone:

A polymer was pressed under 15 MPa at room
temperature for 1 minute by means of an electrical press
machine to prepare tablets. The tablets were used as a
sample for measurement to measure a color tone by means of

TC-1800 (manufactured by Tokyo Denshoku Gijutsu Center) in
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5 measurenment was conducted at 3 points as to each
sanple, and an average val ue thereof was cal cul at ed
out. The color tone of the sanple was indicated by a
yellow index (Yl'). (4) Melt wdascosity: A nelt

vi scosity was neasured by neans of Capirograph 10 1-C
(manuf actured by Toyo Sei ki Sei sakusho, Ltd.) using
about 20 g of a dry polynmer. At this tinme, a flat die

i h d
cap%PFary, ghgge%er g%%%F%?L;ég%g %%?&?gngig%Fﬁggt%ﬁder

hePaBPLYBES o EaTBaadBa, RuBRENC: Ur olbelb) hitedl poegno 2
a}co@zﬁ')ﬁﬁ@‘:rﬂét 8yQtad. 21}26r10°‘1ectc:L t}[é?%f %ﬁg%ln%lr#ta%ﬂ%l €

Pol yneri zation step: After

Napphbytad- py5T ehidoperéhenei naftehqa 29 @@P{@\éﬁ%@éﬂ A% he

“"NMP") was charged into a reaction vessel at ed

t 8ed50€emdR0 ¥gs (Soddukt®l &P tepadn®d NaSH) Ocn sampie,
sodi um hydrosul fi de having a concentrati on of 64% by

wenghén andrd8d «gl¢S. dHekedf )wHé sSOthwraydraxt de the color
having a concentration of 75% by wei ght were charged,
ahdnaeaf i hige 25ampbe comsluch@dcadd | b he f€rmper atndex (YI) .
within the reaction vessel reached 200C to conduct a
déhydMattoniseasiton. The anount of hydrogen sul fide

vol atilized out by this 28 dehydration step was 2 kg

(o 06 RnPeLtTRESCPalllig was msegured bul mehaseobufaphrograph
un? of the sulfur source within the reaction

SSelTARMEAFHUTRE PoutRie oS bEB. Il satstsharhilsd.) using
egCt{oi]O vess]_gl V@Sy Clcpo )%Ed w tAtcl_ ‘5t(1)19.5k%1(3 4(5)1 flat die of 1 .
mm in diameter x 10 mm in length was used as a capillary,
and the temperature was set to 310°C. After the polymer
éample was placed in ﬁhe apparatus and held for 5 minutes,
the melt viscosity was measured at a shear rate of 1,216
éec"l.

[Referential Example 1]
(1) Polymerization step:

After 1,300 kg of N-methyl-2-pyrrolidone (hereinafter
abbreviated as “NMP*”) was charged into a reaction vessel
and heated to 150°C, 300 kg (3.42 kmol in terms of NaSH) of
sodium hydrosulfide having a concentration of 64% by weight
and 185 kg (3.47 kmol) of sodium hydroxide having a
concentration of 75% by weight were charged, and heating
was conducted until the temperature within the reaction
vessel reached 200°C to conduct a dehydration reaction.

The amount of hydrogen sulfide volatilized out by this
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5 knol ) of p-dichl orobenzene (hereinafter abbreviated
as "pDCB") [pDCB/sul fur source (nolar ratio) =
1.012], and the contents were heated up to 220C to
conduct a reaction for 5 hourd The reaction vesse
was then charged with 100 kg of water, and the
contents were heated up to 260C to 10 conduct a
reaction for 5 hours. After conpletion of the

p%%ﬁg@&b%@BhOQtEEaQQEOQ kgh?or§§0£&89hve$ﬁﬁ] WS e was used

cool ed near to r00n1tenp rature to obtai a reac |0n
Myt BE@c@%ale ShHUMEY- aﬁgﬁngegﬁrﬁﬁéogﬁffgp Q5 POL VIRIY 1 +he

15 The reaction m xture was sifted rough a screen

haéhﬁglanSVGMQeDPthﬂglﬁfw&@ofgﬂh&1@9 PHESH) 3¢ kol .
separate it into a wet cake containing a granul ar

pol ynerriis thacdreeresard &-0ompeaReRd Ragnedobhkeugh . 40
the screen. (3) Washing step of polymer: 20 After the
wetnot akefwasdbeblghtbéntensoniacs i vk fher ighr Srd tad as
acetone (containing no nethylamne; the sanme shal
appPyBhkEr éPhEBfer) fin souac@uhtobat i mesials sMUcEs), and the
the wei ght of the polyner while stirring at room

t eapeeatareeforhdtad nup eso 220%assidonedcithoughcion for
screen 25 having a sieve opening of 150 mto separate

i P PAEBESa T yRsctdempoiRsfe o agttutdgnoshergedc vésh 100 kg
and a conmponent passed through the screen. The

abbvea Hescripddile ceestenks wore durrlird atb a0 t26AReto

O| I co onent captur on t he SCreen Once ag ai n.
R o TSt of ot S h St et i 165488401 the

t%%en%ggtl I{eleé] c\:’\'@ls recor}:%eé:g% Then vegsm:l was cooled

captured

near to room temperature to obtain a reaction mixture as a
slurry. |
{2} Separation step of polymer:

The reaction mixture was sifted through a screen
having a sieve opening of 150 pm (100 mesh) to separate it
into a wet cake containing a granular polymer on the screen
and a component passed through the screen.

(3) Washing step of polymer:

After the wet cake was brought into contact with
high-purity acetone (containing no methylamine; the same
shall apply hereinafter) in ar amount 5 times as much as
the weight of the polymer while stirring at room
temperature for 10 minutes, it was sifted through a screen
having a sieve opening of 150 MUm to separate it into a
polymer component captured on the screen and a component

passed through the screen. The above-described process was
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5 brought into contact with ion-exchanged water in an
anount 5 tinmes as nuch as the wei ght of the pol yner
while stirring at roomtenperature for 10 m nutes,,
and it was then sifted through?a screen having a

si eve opening of 150 mto collect a polynmer conponent
captured on the screen again. 10 This process was
further repeated twi ce. Thereafter, the polyner
CRERORRAACaR! %eqhen%wgmger Sgﬁ}péﬂgn%o ﬁ%&%gd""gﬁ’ the

brought 1 nto contact agueous

s@loele@n onelt aggthe aﬁh@ o AR BRDUNE B¢ %gﬁ%iqﬂﬁ&mnent

as the weight “of the polymer for 40 n1nutes

sifth edakbeaughraughr 8B 4arbBaxi fesaraksye-0peni ng of
150 gmto collect a polynmer conponent captured on the

scr een. THoesEafrier ,cdnifo ol ty ipGonROReN tr HRARIHRES Qs
the screen was brought into contact with

| bmeegbhanged waheactnwi@h aohuBkchahlyyBBSw&Se AUCH &% amount
the wei ght of the polynmer 20 while stirring at room
t énpémasupe horchl@snthetesight waAsthéheolwmét edhile stirring
t hrough a screen having a sieve opening of 150 m and
adpokyawr teoppoatnreclprut ednbnutbe, sen@eit wass then sifted
collected and dried at 105C. The polynmer collected by
t Rerapolieadesteehedabngracesses vpsnimanuf als@ndn hias

t viscosity of 143 Pa-s, a Tnt of 235C and a VI
o?ng %CHQ)P%&%%@OIEP%%F %@m‘y%%qiz%wsaﬁmn -again.

onent passed through the screen by

TTbit e %ﬁ% BFS t he- TRaEt TP ube cont &‘hﬁrﬁ@fttﬁé the
[FIEUAID cRLOtNEk | £ Lhe, AUoxe descrLed SeRRLALION oo vas
SQ£8§&ﬂt §§E9n9@££ééf with a 0.6% by weight agueous solution
of acetic acid in an amount 5 times as much as the weight
of the polymer for 40 minutes and sifted through a screen
having a sieve opening of 150 um to collect & polymer
component captured on the screen.

Thereafter, the polymer component captured on the
screen was brought into contact with ion-exchanged water in
an amount 5 times as much as the weight of the polymer
while stirring at room temperature for 10 minutes, it was
then sifted through a screen having a sieve opening of
150 pm, and a polymer component captured on the screen was
collected and dried at 105°C.

The polymer collected by the above-described
processes ﬁas granular and had a melt viscosity of 143 Pa-s,
a Tmc of 235°C and a YI of 5.6.

(4) Recovery step of polymerization solvent:
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5 produced salts, a | ow nol ecul ar wei ght PPS
conponent, water and organic inpurities such as

nmet hylamine. In order to recover NWP fromthese
conmponents, the conponent pas¥ed through the screen
was separated into a |iquid conponent (D) and a
solid conponent by centrifugal 10 separation or
decant ati on (decanter) the solid corrponent was

brOUthTHé“é%é?HH gééé1éﬂ}dﬁ hht 8$Cet%g%obyngge first

amount 5 ti as the weli

apdevthg 6§SHEEagéagkféﬂrﬁl%@ﬁréeggﬁééfglﬁ §ﬁ§i%%%ﬁﬁik

conponent and a solid conponent to recove

corpenent ihD2he 450¢5)aE8EpY s i
sgl vent: 'll'he I?qwod co%‘ponen]tgia(%?&rﬁlw ﬂ‘%%zcsf polyme

recoveird NP thetr £5PLCHL Ve PELESES desedibedsabdvfirity

were mixed, and the resultant mxture was subjected

t predopee daStSl|atl@m—m&De&@D@NeWefgﬁﬁ(FFS donent, water

recovered acetone contained 20 net hyl am ne at a

condentgationinpuRD0iepnzudineapbhofhal anmind ur e

(acetone/water = 1/1 weight ratio) obtained by taking

out a pgarwrgen ke acevure HNE dddmnghthe samponehght the

of water thereto was 11.8. (6) Repetitive experinents

of OFRIPRRE | RIS 2@ PR r PBIThEh s tepeeqil)waD (Hlangerel into a
rforned in the sane nmanner as descri bed above

extEptd tFAPPHE ac Bt bnernd n%terﬂﬂllafin%ltcﬁ?ﬁf@ntby ZeRtrifugal

p n%aerecovered n the recover step (5) of washi ng
SETRRHT ChE s ‘F?P‘i"h‘él%sfﬁ T ol el CpoRent
t te t. I t. In the
AN S BT S b ke o

racover esl by sinpl %nudahst A'télqt'%“elgme GPWEN, 9 ver . and

the resultant mixture was separated into a liquid component
and a solid component to recover the ligquid component (D2).
(5) Recovery step of washing solvent:

The liguid components (C), (D1) and (D2) recovered in
the respective processes described above were mixed, and
the resultant mixture was subjected to simple distillation
to recover acetone. The recovered acetone contained
methylamine at a concentration of 200 ppm. The pH of a
mixture (acetone/water = 1/1 weight ratio) obtained by
taking out a part of the acetone and adding the same welight
of water thereto was 11.8.

(6) Repetitive experiments of respective steps:

The steps (1) to (5) were performed in the same

manner as described above except that the acetone

(methylamine content: 200 ppm) recovered in the recovery
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5 methylam ne in the acetone (acetone by the second
recovery) recovered increased to 420 ppm The
above-descri bed process was conducted repeatedly to
recover acetone by sinple distillation in the recovery
step (5) of washing solvent. The content of

nmet hylamne in 10 the acetone recovered was 1,230 ppm
inthe fifth recovery, 2,380 ppmin the tenth

seapercnc AT LI LS Sy B TR o
SHEASRR DU TR ohUL) oL CPLRORLE. 1310 oy

1ohh+2at b ry© COyLr n W
S e L

a@@aeeegeargﬁw thepresgt i 61 sPoWoAN TR @ohtdnte by 15
understood that the purification of acetone is

i neth{l anent iACEREJABGtdBet Lcs Lo ey NehdBihthOfrecovery)
acetone by the sinple distillation, and the content
ofegetaytdninersas&edty 4¢pCcreases when the sane

acetone is used repeatedly in the washing step. 20

[ Exanpl|Bhel jabhve-siceps ibe)l poocksswene pentlaemed ireptheedly
same manner as in Referential Exanple 1. As a result,

atet bRecBYr eomtaieiby 200 bpndbftnetdydaniite wes recovery
recovered. After  aqueous hydrochloric acid was added

t dtehelabe?breashbrp v been o adihgscontess af methiyvemane in
mgﬁer content of

€ acetone recovered was 1,230 ppm in the fifth recovery,
2,380 ppm in the tenth recovery or 4,710 ppm in the

twentieth recovery. The results are shown in Table 1.

Table 1

Purification of acetone by simple distillation (pH before
distillation = 11.8)

Ordinal No. of times
Ref. of recovery of acetone

Ex. 1

1st 2nd 5th 10th | 20th

Content of methyl-

amine (ppm) 200 420 1230 | 2380 | 4710

As apparent from the results shown in Table 1, it is
understood that the purification of acetone is insufficient
according to the recovering method of acetone by the simple
distillation, and the content of methylamine markedly
increases when the same acetone is used repeatedly in the
washing step.

[Example 1]
The steps (1) to (5) were performed in the same

manner as in Referential Example 1. As a result, acetone
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about 30% by weight and a pH of 6.0, the acetone was 5
purified by conducting sinple distillation again. The
content of nmethylamine in the acetone (acetone by the
first recovery by the sinple ra&distillation) purified
and recovered in such a manner |lowered to 20 ppm The
above- descri bed whol e process was conduct ed
repeatedly. As 10 a result, the content of nethylamn ne

L CohaeiReELOR R0 BB O B Rt PO P oS iC S s difteT
a&%u@@ﬁ@“hyargéﬂhgr% Lg§§n€é§ g&dggetgtgﬁgﬁé 3.9 (3)

were perfornmed in e sane manner as I n ereﬁtla

Exagplberda A8 AafesHl it a5e40neo §ovt al nj, g, 200, of
nmet hyl am ne was recovered. After ~aqueous hydroc or|c

agbduvasoadgedwtoghheaRgel ope of esoyeresk to.adiust, aL&
so as to give a water content of about 30% by wei ght

apdraf pekoby 9cOndtibei Rg es Dnel was: 201 P+ fdedhdyin .

conducting sinple distillation again. The content of

et hy| dtienedntentte odc eleahg 1puink ed tandaceconer dckRone by

such a manner |owered to 35 ppm The above-described

whoe ef pr ot esscorasr g ongducheds irgpbat set s t A5l a i orBS Winified

the content of nmethylam ne in the acetone 25 recovered

wakd goeppvered t e $idh ha revover yl orerdstd pprad mpnt .he The

tenth recovery. [Exanple 3] 33 After aqueous

h%?%%ﬁqi%??%l%%‘# v lygerse m% ware eretureed repeatedly. As
m ne content: 4,710 recovered in the

t‘%ve’ﬁ?%/‘é e r OV ST R ét*%iﬂt}f mimey gt e e addingst

I}eébvered was 45 ppm in the fifth recovery or 80 ppm in the
tenth recovery. The results are shown in Table 2.
[Example 2]

The steps (1) to (5) were performed in the same
manner as in Referential Example 1. As a result, acetone
containing 200 ppm of methylamine was recovered. After
agueous hydrochloric acid was added to the acetone
recovered to adjust it so as to give a water content of
about 30% by weight and a pH of 9.0, the acetone was
purified by conducting simple distillation again.

The content of methylamine in the acetone purified
and recovered in such a manner lowered to 35 ppm.. The
above-described whole process was conducted repeatedly. As
‘a result, the content of methylamine in the acetone
recovered was 80 ppm in the fifth recovery or 170 ppm in
the tenth recovery.

[Example 3]
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as to give a water content of about 30% by wei ght and
a pH 5 of 5.0, an acetone conponent was recovered by
sinple distillation. As a result, the content of

met hyl amine therein |owered ti3 190 ppm The result is
shown in Table 2. [Exanple 4] The steps (1) to (5)
were perforned in the sane 10 manner as in Referentia
Exanple 1. As a result, acetone containing 200 ppm of
met hyl aig fier s . h chloric
el O vies SR e e B e, BT SlRige

s@casohe ghvend1WALEE € .0 Ol 3O Lghy
ang aOpH gf 10?0, t he aggﬁgﬂg mgé7%§ %%??ff%gg%%ﬁé@ in the

condugticng Sbﬁﬁb@r?i§ﬁiké@ék@ﬂt@@?iﬂxaﬂBFeCPnﬁgnéd st it so
met hyl amine in the acetone purified and recovered in

sashta gamses kWawetedohfeddloppabodhesoabeyesdeger iled o oy
whol e process was conducted repeatedly. As a result,

th€é Gofteah atetehbytanpogent the asebone-@0hy ecuwsred

was 520 ppmin the fifth recovery or 1,280 ppmin the
téhshitésdieny. Mhe resullts, arte showent ckalledh?laddne

Tabl e 2 Methyl ami ne content in acetone purified by
sthprelnceéevacedetor 98i pphe rBui stéddlat iion shown in Table 2.
redistillation (ppm (Odinal No. of tines of

r BE5VBPYe Y] Ex. sinple redistillation) Methylanine

content I norganic pH in acetone First Fifth Tenth
acid re&své Spytldj Fp1 €5) were performed in the same

manner as in Referential Example 1. As a result, acetone
containing 200 ppm of methylamine was recovered. After
aqueous hydrochloric acid was added to the acetone
recovered to adjust it so as to give a water content of
about 30% by weight and a pH of 10.0, the acetone was
purified by conducting simple distillation again.

The content of methylamine in the acetone purified
and recovered in such a manner lowered to 140 ppm. The
above-described whole process was conducted repeatedly. As
a result, the content of methylamine in the acetone
recovered was 520 ppm in the fifth recovery or 1,280 ppm in

the tenth recovery. The results are shown in Table 2.



distillation (ppm) Aqueous 20D 1 HO 6'0 (first
recovery) 20 45 80 2 Aqueous 9.0 200 35 80 170 HC1
(first recovery) 3 Aqueous 5.0 4710 190 - - HCLl (20th
recovery) 4 [Aqueous 10.0 200 30 520 1280 (first
recovery) As apparent fromthe results shown in Table
2, It is understood that when aqueous hydrochloric
acid is added to acetone recovered by sinple
distillation, and sinple 5 ﬁgg%gtéllatlon is then
conducted, t he cont ent of yl am ne contained in

acetgne can be markedly | owered. E%@@Rhgm%gHQthﬁtﬁ?ac@xme
that jeven in the acetone having a

of 4, 7ﬂ&t&i¥"bé&§@\é@ﬁ@.@ tdaithe iment 'I%&ﬂtlfl%@?éﬁeq%ﬂ Nordinal
Ref erlential Exanple 1, the content |@f 13 Bl %fgg rﬁby
%ptclned in t he acetone can be nar%%gh£_ﬁggﬁg& e

hi i~ A~ Ao :mlrlorl cet one,
\V ) T J \Z A A" Avaw |

dqueCuo IIyUI O¢—oOftc—act
and ginple redisti MamynmunSthentconducted When the
'ele\éww@aunvee pHh anekohdae ef f ect Iomerl@g t he Tenth
et hylaaid ne ccnPentr&sw@@ﬁenNeﬂqﬂét |§ hder st'dbd* t nat Tem

the 15 nethylen1ne donidatigarrbhe nore effectively

owened by 35 [radjpsting the pHofacetone—to—tower
han |18/ [ Examp) e 5] A€Pfvated ¢arbgp was brgught 80
nto|8ohtact With théfizgEewrseyimet hyl ani nel content :

i Zl()A&PIQJ recgoverjed i n ”2‘30

HCI 9.0 (first recovery) 39 80 170
Acueous 4710 _ N
3 HC1 5.0 {20th recovery) 190
Aqueous 200
4 HOL 10.0 (first recovery) 140 520 1280

As apparent from the results shown in Table 2, it is
understood that when aqueous hydrochloric acid is added to
acetone recovered by simple distillation, and simple
redistillation is then conducted, the content of
methylamine containéd in acetone can be markedly lowered.
Example 3 indicates that even in the acetone having a
methylamine content of 4,710 ppm recovered in the twentieth
recovery in Referential Example 1, the content of
methylamine contained in the acetone can be markedly
lowered when aqueous hydrochloric acid is added to the
acetone, and simple redistillation is then conducted. When
the relevance between pH and the effect of lowering the
methylamine content is observed, it is understood that the

methylamine content can be more effectively lowered by
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5 twentieth recovery in Referential Exanple 1. As a
result, the nethylam ne content |owered to 50 ppm

[ Exanpl e 6] The process was performed in the sane

manner as in Referential Examd e 1 except that the
acetone having a 10 nethyl am ne content of 80 ppm
recovered in the tenth recovery in Exanple 1 was used

in place of the high-purity acetone in the washing
sk@pugtiRgl YAR! phinoReLeLeghbat, EXgupl endy 1% &

result, the resultant polyner Rad” & melt VI Scosity of
148xPapse 81Tnt of 232C and a Yl of 5.2. The 15

results are shown in Table 3. [Exanple 7] The process

was perfediiRidd) die AR STHIRRIGHS infto Rehekeft kakn the
Exanpl e 1 except that the acetone having a

metbybaal ieechnl &ninof cdROeppm 4 eToVepefh | Feddafdd Sin the
20 recovery in Exanple 3 was used in place of the
htghrpietbhyreacetonein nkéhersashi NOES4MPL ©T1 polagner relult,
Referential Exanple 1. The results are shown in Table

- 3thiEranhby ta8inFheoproneskomasadetd oFdrasprin t he same

manner as in 25 Referential Exanple 1 except that the
atBranelaabing a nethyl anmine content of 520 ppm

recovered in the fifth recovery in Exanple 4 was used

in pl adéCoPHKEsH yRsppeirherasd dsetbrespnet Benngshhagin
ségpgﬁf E%ﬁngéﬁ$éhé§¥erential Exanpl e 1. The res%lt%

a 1O $ESeRbl A tiHe e haasing
prgéwgl%gfa‘?rﬁjirilen ctzclaqgtesr?’geopag&elgpn?srégovered in the tenth
recovery in Example 1 was used in place of the high-purity
acetone in the washing step of polymer in Referential
Example 1. As a result, the resultant polymer had a melt
viscosity of 140 Pa*s, a Tmc of 232°C and a YI of 5.2. The
results are shown in Table 3.

[Example 7]

The process was performed in the same manner as in
Referential Example 1 except that the acetone having a
methylamine content of 190 ppm recovered in the first
recovery in Example 3 was used in place of the high-purity
acetone in the washing step of polymer in Referential
Example 1. The results are shown in Table 3.

[Example 8]

The process was performed in the same manner as in

Referential Example 1 except that the acetone having a

methylamine content of 520 ppm recovered in the fifth

recovery in Example 4 was used in place of the high-purity
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5 Referential Exanple 1 except that the acetone having
a nethylam ne content of 1,280 ppmrecovered in the
tenth recovery in Exanple 4 was used in place of the
hi gh-purity acetone in the wakhing step of polyner in
Referential Exanple 1. The results are shown in Table
3. 10 [Exanpl e 10] The process was perforned in the
same manner as in Referential Exanple 1 except that

t hea6QLORE hAY RgsRing® yeg%am:ng f&@% ereg% Eﬁséé?tfﬂ“

recovered in the tenth® rec very

Exampbed was m@drégmpésa%er&fsﬁm] L3 %&ﬁ LU ity

acetone in the washing step of polyner ferentia
Exarphpléd. oThe results are shown in Table 3. _
[ Conparative Exanple 1] The process was perforned in

the samhorpeiesas Way pRefrerld ah ExamRbeeln8Xeert as in
that the acetone having a 20 net hyl am ne content of

ARZ16rppmiakchyanglei h éhecp vethid €t the rEEOVELY Hdving a
Referential Exanple 1 was used in place of the

hinghhplait ye acenh beet | oif t he2 Washpmgredepedd rist the tenth
washi ng) of polyner in Referential Exanple 1. The
resePYerdr en shovampl e 4 Tabt eu$ed 3 dlate & Rafe 1Gastp-purity
Ex. 1 Ex. 6 Ex. 7 Ex. 8 Ex. 9 Ex. 10 Ex. 1 Methyl

afF AECRD Nt R NENG ASIBENY 9Bt &2 (P 112801 880 47 K feavstiving

(ﬁiggpfg 1. The results are shown in Table 3.
[Example 10]

The process was performed in the same manner as in
Referential Example 1 except that the acétone having a
methylamine content of 2,380 ppm recovered in the tenth
recovery in Referential Example 1 was used in place of the
high-purity acetone in the washing step of polymer in
Referential Example 1. The results are shown in Table 3.
[Compafative Example 1]

The process was performed in the same manner as in
Referential Example 1 except that the acetone having a
methylamine content of 4,710 ppm recovered in the twentieth
recovery in Referential Example 1 was used in place of the
high-purity acetone in the washing step (first washing) of
polymer in Referential Example 1. The results are shown in

Table 3.
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15

viscosity 143 140 140 140 139 138 137 (Pas) TIM (O

235 232 230 228 211 202 190 VYI 5.6 5.2 6.0 6.5 7.3

10.4 12.6 As apparent fromthe results shown in Table

3, a PPS having a crystallizatibn tenperature (Tnt) of

at least 200C and a Yl of at nost 11.0 can be

obtai ned by purifying 5 acetone so as to give a

nmet hyl am ne content of at npst 3,000 ppm when acetone

used in washing is used in ?QBEEGQ washi ng step. From
i i Y cont ent of

viewpoints of Tnt and
||T_(t;ehyl am ne i gzracetione redycled ijs preferably at nosf Comp
2,000 ppm npge pref éalfl y & nbgt E%; G0Q BpmP® 108x. 10 | =7

parti-ettartyr-preferablby—atnost 800 ppm| [Referenti al

Filanplanidd The prodess was perforlned in!the sa
mapient ds i N Ref erlentdoal |Exaspl @ lsaxceptizthal tohsp 4710
{ restoneriperwi t h t he | aqueoys sol ut|i on of aceti cfacid

|l apgt ad hi

Nas not—conducted—The—15 pUIyIIci‘ collegted uy +A+Ss
¥®dess had |a nelt |viscosilty of [250 Pa{s, a Tht of
185Co8HE a YT 8#38./5. 1he jreé4ltg at®® shol@? i n Tasl el 137
1 PY Ekanpl e [11] The process was performgd in the same

manney as 1IN 38 Raferentijal EXanpl e 2 except that th
a?@’t &t havilng?® et BA ari né3%ont ef8 of 121280 ppifR 190

19°

overed I n ge tenth recovery I n_EXanpl e 4 was _usef
n place_of it hd hidh-piidy °dcefon® S nl|t he3washithd | 126

step of polyner in Referential 5 Exanple 2. The
reSU|t§sa%%p%Q%W% TQO%&Q%% %ESults shown in Table 3, a PPS

having a crystallization temperature (Tme) of at.least
200°C and a YI of at most 11.0 can be obtained by purifying
acetone so as to give a methylamine content of at most
3,000 ppm when acetone used in washing is used in another
washing step. From the viewpoints of Tmc and YI, the
content of methylamine in acetone recycled is preferably at
most 2,000 ppm, more preferably at most 1,000 ppm,
particularly preferably at most 500 ppm.

[Referential Example 2}

The process was performed in the same manner as in
Referential Example 1 except that the treatment with the
aqueous solution of acetic acid was not conducted. The
polymer collected by this process had a melt viscosity of

250 Pars, a Tmc of 185°C and a YI of 8.5. The results are

shown in Table 4.
fExample 11]

The process was performed in the same manner as in
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[ Conparative Exanple 21 The process was perforned in
the sane manner as in Referential Exanple 2 except
that the acetone having a nmethylam ne content of
4,710 ppmrecovered in the tweiftieth 10 recovery in
Referential Exanple 1 was used in place of the

hi gh-purity acetone in the washing step of polyner in
Ref erential Exanple 2. The results are shown in Table

4Re¥@9%ﬁtéaBeﬁxagﬁ@gpbeegcg%gng#%gléhébgpetg%%gﬁ%g%é#ta

Met hyl am ne content in 0 1 acetone
Ving€a§i ki R80c380e3520r(Pasko T, m(f?%cé@éréé%&g%ne Ylentn
8.5 8.6 15.8 15 | NDUSTRI AL APPLI CABI LI TY According to

t hecpresentini AxeRbLENY HHET 8s6aNiNep1 PEOVEEEthe high—purity
producti on processes of PASs, conprising the steps of
washingeaiRABhebrashefybytap pot YT it | DN 15¢ 8Pr ik 2
organi ¢ am de solvent with an organi c sol vent,

r Bzsemplteng. 20T tchereongard carsolstenin dnd Ttahar Meduci ng

the content of 39 inpurities, which are contained in

t hecopgaattveoEkyampler2tovered and adversely affect

the quality of the PAS formed, to recycle the

puri f i ddieorg@eies ss vlagepetfroggh inhéhewashengastep. as in

According_to t he production processes of the present
Referenfial Example 2 except that the acetone having a

methylamine content of 4,710 ppm recovered in the twentieth
recovery in Referential Example 1 was used in place of the
high-purity acetone in the washing step of polymer in

Referential Example 2. The results are shown in Table 4.

Table 4

Ref. Example 2 Example 11 Comp. Example 2
Methylamine
content in 0 1280 4710
acetone (ppm)
Melt viscosity
(Pa-s) 250 250 252
Tme  (°C) 185 182 180
YT 8.5 8.6 15.8

INDUSTRIAL APPLICABILITY

According to the present invention, there can be
provided production processes of PASs, comprising the steps
of washing a PAS obtained by a polymerization step in an
organic amide solvent with an organic solvent, recovering

the organic solvent and then reducing the content of
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i nvention, the PAS obtained is prevented fromgreatly
deteriorating its quality such as crystallization
tenperature (Tnt) and yell ow index (Yl) even when the
organi ¢ solvent for washing i s3%ecovered and used 10
repeatedly. According to the present invention, there
can al so be provided a washing nethod of PASs, by
which the quality of the PASs is not deteriorated.
AgapidiiRd k0 LRecRr 88eNkonkAYERYLI 01, tﬁgeg§%§§fcfg£i$gﬁt

be provided a purification 15 process

SQbﬁ@ﬂbr@@raﬁ@SBHGGrsé@QOEQEBQttQhetaﬁafi€§egf t%e PAS
i nvention, the organic solvent for washing can

ré@@meﬁedtop!n‘ébf(bES and peaedrieneatgsdhye §91¢Ht @19§$ugh the
can be reduced w thout deteriorating the quality of

t keshPASsstéhe processes according to the present

i nvention are 20 suitable for mass-producing

pol y( arAdenalisy fidedle praalugrieat prvekeseef ofattekepresent
on an industrial scale and washing them 40 CLAI M
1lnﬁepﬁé@éssth@rPbSodhtanged pol ytaveyhend Subdigedatly
whi ch conprises the respective steps of: 5 (1) a
pBEyRELPFALLBE SEapderlhent sughand por el ziamgie

| east one sul fur source selected fromthe group '
cbR¥PeFRrAYTeof TAFka®id nge bl ok ui pileres (Bhd eifkalwheretidie
hydrosul fi des and_ a di hal o-aromati c conpound in an

O BART £° ot HE=Rb GRRt " A)1G 151 TefPETRE | 3rbre od
h¥gé8X£d§ i s added as needed, 10 (2) a separation step
0 epara%¥hg a pol yner forned from the reaction

”ixtur%d%yy&yﬂ@ 3 E%% %%E%g%E %%%%%t&g% there can also be

provided a washing method of PASs, by which the quality of
the PASs is not deteriorated. According to the present
invention, there can further be provided a purification
process of an organic solvent for washing. According to
the present invention, the organic solvent for washing can
be recovered, purified and used repeatedly, so that cost
can be reduced without deteriorating the quality of the
PASs. The processes according to the present invention are
suitable for mass-producing poly{arylene sulfides) by a
great number of batches on an industrial scale and washing

them.
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pol ymeri zation step, (3) a washing step of washing the

pol yner separated with an organic solvent (B), 15 (4)

a purification step of purifying the organic sol vent

(B) recovered after the washirif step to | ower the

content of an al kali ne compound m xed therein, and

(5) a step of recycling the organic solvent (B)

purified through the washing step of the poly(aryl ene
sulfide). 20 2. The productdgnprocess according to
claiml, wherein in the washing step, the polyner is
brought into contact with the organic solvent (B) to

wash the polyner, and the polynmer is then separated
froma 1iqai dreespenedlt 22olGriegNhabBi PYatPEcREIRN £ide) ,
solvent (B) used in the washing. 3. The production
pwbtebscanpot dengthe ekspavtivdlsteperefn in the
separation step, after the reaction m xture

cdht abnpagyvinbel pat joer stepned hsaslfid eshd pekEpasadeing at
the polyner, a conponent passed through a screen and
céaratnPng suhBubrgawnice apelecsed vEntm ()e isregpar@iseisting
into a solid 5 component and a |iquid conponent (D),

affl ahketganeeal sonvEhdes Bind sathehi ateledl thydimswbfides and
congonent separated to separate the mxture into a

| fqui B2 LORPEIBRELE D2 IPR YR af hi Yy PFEARFgaikdamalerent (A)

solvent %Ag %Qﬂ.or anj c olvent (B) and a solid
cohbohedt . 21l %ajpr%‘z’&?’l”o%e prdded &HmRird o
' ' r th hj h ni

Cl(g?i/n’é%? m@&éfér? s‘?‘EéS o% s?ez\)l\alarsatﬂgg Sat eppdlg;meer ogogramecf from
s ent %ﬁ |

the reaction mixture containing the polymer after the
polymerization step,

(3) a washing step of washing the polymer separated with an
organic solvent (B),

(4) a purification step of purifying the organic solvent
(B) recovered after the washing step to lower the content
of an alkaline compound mixed therein, and

(5) a step of recycling the organic solvent (B) purified

‘through the washing step of the poly(arylene sulfide).

2. The production process according to claim 1,
wherein in the washing step, the polymer is brought into
contact with the organic solvent (B) to wash the polymer,
and the polymer is then separated from a liguid component

(C} containing the organic solvent (B) used in the washing.

3. The production process according to claim 1,
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recovered fromthe Iiquid conponent (C) or a mxture

of the 1liquid conponent (C) and the |iquid conponents

(DI and D2) 15 by distillation. 5. The production

process according to claimi1, 4lwherein in the

purification step, an inorganic acid is added to the
organi ¢ solvent (B) recovered, and the organic 20

solvent thus treated is distilled, thereby |owering

t Beere9nt ent +ak Egﬁaﬁégﬁ&hngtgﬁvpgyggr Bhe €iction mixture
production process according to clarmb5, erern the

| BBRGaNhEngCEHel BoydEPChbPhEG 861 &i rR2q 7o Theparate the
producti on process according to claimb, wherein the

| poLgABEG actOmpénafdegdatocihenpsggni £ $OHVaNtaft? cdiBaining
recovered to adjust the pH of the organic solvent to

| oher otganidOafjidangolhenor gani s Sobyerd tddusnaslj s d

is then distilled. 5 8. The production process
accopdinagtt andl ai hiduid whenpomenn {ie) puind i fatdfanic
steg, the organic solvent (B) recovered is brought

i pPbvenht 4Bt Wit bhentddde¢@dtearliponsol ider@ipyolaverdaghrated
the content of the al kaline conpound. 10 9. The
pFedEeP# bRt prbleesixteer dimge ta tlquiid Icomprerreti n(H2

the purification step, the content of the alkaline
c%%gﬁhla“il% Ehe oFgamie apldentolBnt etoverrad drganic

| owered to_at st 3,000 ppm by weight. 15 10. The
p?%ﬁﬁ%??oﬁBbr%% B Sk FPIE ai m 1,  wherein the

organi c solvent (B) used in the washing step is

acet one.

4. The production process accerding to claim 2,
wherein after the washing step, the organic solvent (B) is
recovered from the liguid component (C) or a mixture of the
liquid component (C) and the liquid components (D1 and D2)

by distillation.

5. The production process according to claim 1,
wherein in the purification step, an inorganic acid is
added to the crganic solvent (B) recoveréd, and the organic
solvent thus treated is distilled, thereby lowering the

content of the alkaline compound.

6. The production process according to claim 5,

wherein the inorganic acid is hydrochloric acid.

7. The production process according to claim 5,

wherein the inorganic acid is added to the organic solvent
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~controll'in

11. The production process according to claiml1, 20
wherein the al kaline conpound is nethylam ne. 12. The
production process according to claim1l, wherein in
the purification step, the cortZent of nethylamne in
the organic solvent (B) recovered is |lowered 25 to at
nost 3, 000 ppm by weight. 13. The producti on process
according to claim1l1, 43 wherein a dehydration step
of(gheatiBg-2ad gshxaﬁeétneFé ! 8+ UEfie COPLA [ g1+ to
organi ¢ am de solvent, at |east one su r source
sebgetednkronpt he UpLE£0PshshiRg | ;
oulfides and ol Eél haorar ﬁf}%?%%%?%‘é‘g}lgﬁ{dﬁﬁ?@ht@d s
alkahi gretah 1bydr oxi de added as needed to control a
water content in the mxture is arranged as a step
prior to the polynerization step. 14. The production
process according to claiml1l, 10 wherein in the
pol ynmerd zaThenpstdpctibe pobyaesi Zatbodinfeast & DANIHSI,
conducted by an at |east two-stage polynerization
prbessinconpthsipgrifidaSiep dteb, helat i cgganieasdlivnt (B)
m xture containing the organic am de solvent, the
stitfavesedr €& andugihe Hibal oontdchrontl i accormomdamoon,
170 to 270C in the presence of water in an anount of
otBerely. boveriperthe| coitene ol the asbrtine cranyomhd.
to conduct a pol ynerization reaction, thereby form ng
a prepolyner that a conversion of the dihalo- aromatic
conpougd [ h50 t0.98% and 20 éll% Step, 2 of ,

3 FhRT ARTht OB PRRATRTS | ACEREI i Gak? i Okpim 1,

Wﬁéf&ﬁ;oiﬁstﬁg I?J}f@j_@ab@j%n as@ég,t etl:ttehaéon etnetr of the
alkaline compound in the organic solvent (B) recovered is

lowered to at most 3,000 ppm by weight.

10. The production process according to claim 1,
wherein the organic solvent (B) used in the washing step is

acetone.

11. The production process according to claim 1,

wherein the alkaline compound is methylamine.

12. The production process according to claim 11,
wherein in the purification step, the content of
methylamine in the organic solvent (B) recovered is lowered

to at most 3,000 ppm by weight.

13. The production process according to claim 1,
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exists in a proportion of nore than 2.0 nol, but up to
10 nol per nol of the sul fur source charged, and
heating the reaction systemto 245 to 290C, thereby
continuing the 25 polymerizat4d®n reaction. 15. A
process for producing a poly(arylene sulfide), 44
conprising the step of washing the poly(aryl ene

sul fide) obtained by a polynerization step in an

Ok @aReg nafl Nl apj i
O R i R i A A ok e

salixent-e( BbnthhBiagCeRLeRtgahianaal Kal 598y coPPosAd) dhs+ one
whi ch has been |owered to at nost 3,000 ppm by

weghliir t6uptevidecatpal ytanytraegrouhf 6831 baVihddoA alkali
yellow index (Yl') of at nost 15.0. 16. The production
pmetedssatcaddsngntioatkal i hbtal 1Rvabhes el fided I £ad memd

for raising a crystallization tenperature is
cehdadtenentt ehytihexidshiaddedi &b theded ganmi consodVentwater
(B) to provide a poly(arylene sulfide) having a
cepstahki zat tba ménperat useatTanyedfaatal soap ROOOC s the
measur ed under tenperature-lowering conditions and a
yBPLBReriBathgexst¥P) of at nost 11.0. 17. The

producti on process according to claim15, wherein the
organi c solvent (B) used in the washing step is

recover.ed aEg reCéﬁled,throu h the washing step of the

20 pol y(arylBRePSUFPFELPT BRUCEPSt AGECOTTHRT bR ©FghHhi b
sgkgent t he iontent of an ﬁlkaline 9 ound

m xed"in %ﬁéth%r%e VR hASht Wy %%’i?P%WWC) Bisk 3eePn
| URECdh 08t Rl ey, st UL g the
PRbY{RE YL £Re1 SK f1G€dss comprising:

{I}) Step 1 of heating a reaction mixture containing the
organic amide solvent, the sulfur source and the dihalo-
aromatic compound to 170 to 270°C in the presence of water
in an amount of 0.5 to 2.0 mol per mol of the sulfur source
charged to conduct a polymerization reaction, thereby
forming a prepolymer that a conversion of the dihalo-
aromatic compound is 50 to 98%, and

(IT) Step 2 of controlling the amount of water ir the
reaction system so as to bring about a state that water
exists in a proportion of more than 2.0 mol, but up to 10
mol per mol of the sulfur source charged, and heating the
reaction system to 245 to 290°C, thereby continuing the

polymerization reactiomn.

15. A process for producing a poly(arylene sulfide),
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obt ai ned by a pol ynerization step in an organi c am de
solvent (A) with an organic solvent (B), conprising 45
recovering the organic solvent (B) used in a washing
step to recycle it through tHet washing step, wherein
the content of an al kaline conmpound in the organic
solvent (B) recovered at that tine is lowered to at

nost 3,000 ppm by 5 weight to recycle the organic

S 6 S at.ed h ' e .
18§M%BES&§b thesstepabe wagﬂiﬁag@hé ﬁof%i?%ggeﬁé Q%lflde)

procéess for purifying an organic nt use

i BpwashiengbyWAi BB1 GRAPE LSesoMashbpg;i A @9|a£?£ﬂién§mide

sulfide) 10 obtained by a polynerization step in an

osgankatanhgewsehvent otdinet Bodheft gan) C sRAVENE {B),
recovering the organic solvent (B) and then addi ng an

i Rasbangciactdntiacttliewotganihcosghnedt séByeneconer ethe

to conduct distillation.
content of an alkaline compound in which has been lowered
te at most 3,000 ppm by weight, to provide a poly({arylene

sulfide) having a yellow index (YI) of at most 15.0.

16. The production process according to claim 15,
wherein a treatment for raising a crystallization
temperature is conducted after the washing with the organic
solvent (B) to provide a poly{arylene sulfide) having a
crystallization temperature (Tmc) of at least 200°C as
measured under temperature-lowering conditions and a yellow

index (YI) of at most 11.0.

17. The production process according to claim 15,
wherein the organic solvent (B) used in the washing step is
recovered and recycled through the washing step of the
poly(arylene sulfide), and at that time, an organic solvent
(B) , the content of an alkaline compound mixed in the
previous washing step in which has been lowered to at most

3,000, is recycled through the washing step.

18. A method for washing a poly(arylene sulfide)
obtained by & polymerization step in an organic amide

solvent (A} with an organic solvent (B), comprising
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recovering the organic solvent (B) used in a washing step
to recycle it through the washing step, wherein the content
of an alkaline compound in the organic solvent (B)
recovered at that time is lowered to at most 3,000 rpm by
weight to recycle the organic solvent (B) thus treated

through the washing step.

19. A process for purifying an organic solvent used
in washing, which comprises washing a poly(arylene sulfide)
obtained by a polymerization step in an organic amide
solvent (A) with an organic solvent (B), recovering the
organic solvent (B) and then adding an inorganic acid to

the organic solvent (B) recovered to conduct distillation.



