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been found useful due to their high chemical and thermal resistance. Processes for the
preparation of such poly(arlene sulfide) polymers have been disclosed in the art. Ina

20  typical preparation, at least one dihaloaromatic compound, a sulfur source, and a polar
organic compound are contacted under polymerization conditions. Often a hydrous
sulfur .source is selected, or the reaction of the sulfur source with the polar organic
compound generates water or liberates water of hydration. Such water can be
detrimental to the formation of high molecular weight polymer, and thus it is often

25 removed by dehydrating a pre-polymerization mixture of the sulfur source and polar
organic compound. Such processes are typically conducted at relatively high
temperatures under pressure in order to maximize the amount of water removed. This
process has disadvé.ntages in that the mixture of the sulfur source and polar organic
compound is very corrosive and the dehydration vessel must be replaced or repaired

30  more frequently than would be desirable, or the dehydration vessel must be made of

expensive materials of construction that are less susceptible to corrosion. It would be
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with a sulfur source at a second temperature under conditions sufficient to remove at
least a portion of the water that is contained in the mixture, thereafter contacting the
20  thus dehydrated mixture with at least one dihaloaromatic compound under
polymerization conditions.
Any suitable sulfur source can be employed in the process of this
invention. Suitable sulfur sources are disclosed in U.S. 3,919,177, which is hereby
_ incorporated by reference. Such suitable sulfur sources include, but are not limited to
25 thiosulfates, thioureas, thicamides, elemental sulfur, thiocarbamates, metal disulfides
and oxysulfides, thiocarbonates, organic mercaptans, organic mercaptides, organic
~ sulfides, alkali metal sulfides and bisulfides and hydrogen sulfide.
The alkali metal sulfide which can be employed in the production of
poly(arlene sulfide) polymers can be used as a hydrate or as an aqueous mixture. Alkali
30  metal sulfides useful in this invention include lithium sulfide, sodium sulfide,

potassium sulfide, rubidium sulfide, cesium sulfide, and mixtures thereof. The



pot assi um sul fide, rubidiumsulfide, cesiumsulfide, and m xtures thereof.
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water prior to addition of the dihaloaromatic compound and commencement of the
20  polymerization.
It has been found that the corrosiveness of the mixture to be dehydrated
can advantageously and surprisingly be reduced by performing the pre-reaction in a
two-step process. First, the aqueous alkali metal hydroxide is contacted with the polar
organic compound at a first temperature, then the mixture is contacted with the alkali
25 metal bisulfide at a second higher temperature and subjected to conditions sufficient to
remove at least a portion, if not all, of the water prior to contacting the mixture with
the remaining components of the reaction mixture. In another embodiment of the
invention, the reaction product of the alkali metal hydroxide and polar organic
compound is subjected to a higher temperature under conditions sufficient to remove a
30 portion of the water prior to contacting the mixture with the alkali metal bisulfide.
The aqueous alkali metal hydroxide is contacted with the polar organic



30 portion of the water prior to contacting the mxture with the alkali
nmetal bisulfide. The aqueous alkali nmetal hydroxide is contacted with the
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be conducted after each addition of an aqueous reactant.

The dehydration can be conducted according to any method known to
20  those of ordinary skill in the art. Suitable methods are disclosed in US 4,368,321 and
U.S. 4,371,671, both of which are hereby incorporated by reference. The temperature
at which the dehydration is conducted will generally range from about 100 to about
240°C; the pressure will typically range from slightly above atmospheric pressure up
to 308 kPa (30 psig).
25 Generally, the remaining components of the reaction mixture can be
contacted with each other in any order. '
Dihaloaromatic compounds which can be employed in the

process of this invention can be represented by the formula



WD 01/49706 PCT/US00/35365 -5 RR X/ \ X R R where each X is selected
fromthe group consisting of chlorine, bromne, and iodine, and each Ris
sel ected fron1the group consi sting of hydrogen and hydrocarbyl in which

t he hydroca™f be an al kyl, cycloal kyl, or aryl radi®%dU8¥3RGnbi nati on
t her eof such as al karyl, aralkyL, or the Iike, the total nunmber of carbon
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preferred to enploy p-dihal obenzengs as Ahe dihal oaromatic conpound.
Exanpl es of suitabl e p-dihal obenzenes cl ude p-dichl orobenzene (DCB),

p- di bronobenzene, p-diiodobenzene, //1- chNQro- 4- br onobenzene, 1-chloro-4- 10

i odobenzene, | -Dbrono-4-i odobeNZeT
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and effectlveness Is with scope " of this invention to enploy
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agents such as alkali™ nmetal carboxyl ates I thium hal 1 des, or water can be
added or pr oﬂuddxalommahgcqmoymb it ltmfeﬁnd tosmiployta-dihalelierzanes 2pdhe)|
carboxylates “ﬂ.%gm &p! oyed include those having the fornula R COOM
wher e Is a rocar yP radi cal selected fromal kyl, cycloal kyl, aryl,
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10  iodobenzene, 1-bromo-4-iadobenzene, 2,5-dichlorotoluene. 2,5-dichloro-p-xylene, 1-

ethyl-4-isopropyl-2,5-dibromobenzene, 1,2,4,5-tetramethyl-3,6-dichlorobenzene, 1-
butyl-4-cyclohexyl-2,5-dibromo- benzene, 1-hexyl-3-dodecyl-2,5-dichlorobenzene, 1-
octadecyl-2,5-diiodobenzene, 1-phenyl—2-chloro-5-bromobenzene, 1-(p-tolyl)-2,5-
dibromobenzene, 1-behzy1-2,5-dichlorobenzene, 1-octyl-4-(3-methylcyclopentyl)-2,5-

15 dichloro-benzene and the like, and mixtures of any two or more thereof. The preferred

~ dihaloaromatic compound for use in this invention is p-dichlorobenzene (DCB) due to
availability and effectiveness. .
1t is within the scope of this invention to employ other components in
the polymerization reaction mixture or during the polymerization. For example,

20 molecular weight modifying or enhancing agents such as alkali metal carboxylates,
lithium halides, or water can be added or produced during polymerizaﬁon. Suitable
alkali metal carboxylates which can be employed include those having the formula
R'COOM where R! is a hydrocarbyl radical selected from alkyl, cycloalkyl, aryl,
alkylaryl, arylalkyl, and the number of carbon atoms in R' is in the range of 1 to about

25 20, and M is an alkali metal selected from lithium, sodium, potassium, rubidium and



cesium The al kali netal carboxylate can be enployed as a hydrate or as a
solution or. dispersion in water. The preferred alkali metal carboxylate is
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- The term high molecular weight poly(arlene sulfide) polymer, as used

20  herein, is generally meant to denote an essentially linear poly(arlene sulfide) polymer
having a melt flow value less than about 1000 g/10 min when in an uncured state.
Essentially linear poly(arlene sulfide), as used herein, is defined as a polymer having
no branching or such a small amount of branching as to have substantially no effect on

_ the polymer properties. For example, the amount of polyhaloaromatic impurity found

25  in the dihaloaromatic used in the poly(arlene sulfide) polymerization process would
not be sufficient to cause the resultant poly(arlene sulfide) to be outside the essentially
linear definition).

Generally, the ratio of reactants employed in the polymerization process
can vary widely. It is preferred that the molar ratio of the amount of dihaloaromatic

30 compound to amount of sulfur source be in the range of about 0.8/1 to about 2/1. If an

alkali metal carboxylate is employed as a molecular weight modifying agent, it is



-7 preferred that the nolar ratio of alkali metal carboxylate to

di hal oaromati ¢ conpound be within the range of about 0.05/1 to about 4/1.
The amount of pol ar organi ¢ conpound enpl oyed can vary during the’
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at which an affirpative ste is t k?n 50 effect, a renoval of the

condi ti ons nBU¥BLHAYOR Qer f)HP‘%?ﬁ%q%ezg’EeW%BW‘E’F’T’QE‘EIW\P@F)FW{"P&FE, f or
exanpl e, by BRpfibBfthe E&pﬁ;ﬁ@ﬂyﬁﬁryorgﬁnjctobﬁlg&ﬂd)f& fhe @ Bent D kuflfud SourceliP! ymer
fromthe polynerization mxture. It nust be noted that use of the term
term nation Bfthg #Boubeildbio P4k i on does not inply that conplete reaction of

the 15 pol ynmeri zati on TheaehicBRmeRERRAR IR pBBmMmeRERILA hethed hireippoul d al so be
noted that, as used herein, the termtermnation of the polynerization is

not meant t odsfispd g5 that peinke wrhich thepolymeaizptienpaction wixter ixfiret subjastedtat s can
take place  (OARLBLh coﬁﬁfio&%ﬁﬂﬁi@n&oqﬁﬁmﬁggﬁ% oAl o0 Sytlildely) POl yrer

recovery is typically begun at a tine ynerization 1s substantially

corrp: tet ]?@q t lmpzm?a. gseedchesein, iisdeined asdhat peinteat whigh aweffgmﬁwimteph 20 ;Notjlh d

resu rom r : £ 0 warran e
s WD &Y or RO MRV 8F t’hgp%dﬁiglggﬁﬁetcﬁégﬁf gc{{?%}f}{gx%mﬁ% g

addi ti onal polynerization tine. {‘enperature at which
t he pol yner i efectily dogtinusofod exaepde, by begiraing thamecoverywif the pobiialene gifide) al |y it

will be withj he r 17 E C (617F),
preferably a%og)ﬁfger%ﬁégggd%g%&%%&%ﬁé@é% é%ttg?fhgﬁ&;é Ft&g]%geélrr\l vary w dely,
dependi ng i ntepgindtionof the olymadzation dées mpiempiytha corpitte repetimr afithey wi | | be

W thin tt'% r U %ﬁo%qgu 'onlcoommoplgnttseg tgcu?rggﬁ 70% r11?surbs’n &4 gIa L0l about 1
hour to & ot RGLH S Y pressure RGO o Shsu]fdflgi SNe fl Wi n the
pol ar  or garhetein thetermiemaingtionto thetiphyineezation isinot meanp toLimplysthdt b fntheal | y i n

the Iiquid phase.. The | y(arl ene | f.i de ol r prepared according to
this | nvent ERmeaabnof e aalant S Blkiphdty beRO BT bRt B Roce. of -
ordi nary skipdly(ariené Sitfid) bolytheeretovelyadsiypigalBtesin £ 4 titleGvhieh pullyplesization or der to

further illustrate,the
uis substantia&ly completed, that is, the increase in polymer molecular weight which

20 would result from further polymerization is not significant enongh to warrant the
additional polymerization time.

Although the reaction temperature at which the polymerization is
conducted can vary over a wide range, generally it will be within the range of about
170°C (347°F) to about 325°C (617°F), preferably about 200°C to about 290°C. The

25 reaction time can vary widely, depending in part on the reaction temperature, but
generally will be within the range of about 10 minutes to about 72 hours, preferably
about 1 hour to about 8 hours. The pressure should be sufficient to maintain the polar
organic compound and the dihaloaromatic compound substantially in the liquid phase.

The poly(arlene sulfide) polymer prepared according to this invention

30 canbe recovered by any method known to those of ordinary skill in the art.

The following examples are provided in order to further illustrate the



WD 01149706 PCTI US0O055365 -8 invention, but are not intended to be
limting of the scope thereof. EXAMPLES In the follow ng exanples, the
pol ymer extrusion rates, reported as grans per 10 mnutesy% /10 mn) wer e
det er mi nedV@4¥ net hod of ASTM D 1238, 5 Condition 318F g%“‘?he orifice
used for neasuring the extrusion rategiad a 2.096 +/- 0.005 mm di aneter and
a 31.75 +/- 0.05 mmlength. Polyner nelt flow values, in wunits of g/10
mn, were dgbehioh,bacarb ot iender tdindimitind\SiTthé $3op2B8seofondi ti on 316/ 5. The
orifice used for neasuring the malé flﬁﬁ Ead a 2.096 +/- 0.005 mm di aneter
and a 8.000 +/- 0.025 mmlength | ati ve amounts of vol atiles

present in the pol Y B th MTRWREE ealhfles, FRPDIIRE extifisidel rtesIHpbited &1 Y St al
m crobal ance (QCM.. This test .invo ved vaporizing_ volatile rraterl als from

a nol ten PREAESRSS|18 mipyes @A0min), wete dstspined bythemithod pf ASEMAY 1238y br at i ng

quartz c4ys¢aldinande/aak mee drfiRe me&Eurﬁ@@ﬁe?é%ﬁ%ﬁicﬁP&eq{aH%b 09y +£hanges in
t he frequenc&) of the vibrati n% ﬁstal A wei ghed sanpl e of the PPS pol yner

was 15 pl ac®l0s mmidipmeisepéadbis ¥ Samup lepgths Polpmermelt Apwaalues el beaker
that was CoyRLefaAb Bﬁmﬁﬂde@nﬁﬁ@&%ﬁﬁbﬁﬂ&k%fxs i@ﬁ'l% %X&E@Sl}ﬁs the

vapors condensed on the crysta resonance frequéncy o e crystal
decr eased |Tilemrkﬁ|9®ldaed(ﬁnm®sm thﬁm]tﬂomhqdc&sﬁ 996qit/- 0.0Qsmm«idnter and @ r eport ed
in terns of /1 rﬁﬂxlgég%rel ative nunber proportional to the change in
frequency o' the c'rys a 10 mnute test time. Lower reported values 20
i ndi cat @0 t hat t he teﬁ‘besmsnmdwbubspﬂemeﬂnthdpdﬂhatsmhﬁss\actrethe t est

t enperat ure I n si.s_of polyners
for unreact e%ag%@dﬁ%gg enze e |n1c be cr C reag"tt‘l%glrﬁlvora‘‘{,i a¥"m%/va% per f or med
by gas chr owdtiigmatetials rGip neflteiDPB3 h&@lmuﬂwnmhe usporpned wate? coded) gas

chr omat ogr contragll ed by .an HP 3365 S s. 11 enStation 25 (DOS
Series). ‘8{; “5‘18 al %@ tﬁ ﬁﬁe&éerdcfngt?}?agg?'ﬁtﬁgg?ﬁé’?e used to
det erm ne- rthsﬁanﬁﬁcyfoffﬂieoﬁt&audgmjrﬁmlmﬁ&lghéd&ﬁipuﬁofmmmsbdl’ﬁnaw yzed were
made usjng roI| o] |cal 00504mcrollter
i nj ectlioﬂ P??f@glf’otpﬁ ‘ﬁ?z? g)i}aa’ Wa\‘?\&?’eﬁ ¥ftheter 0.53
nm capi | | aerdléﬂntaiﬁinétﬂBvM&)ﬁhg cryfthll QRaSAH a‘nfsesﬂdéﬁéé&Sﬁum}ysial el Cat . No.
125-7032). The terrperature program f or 8 DCB/ NWP _anal ysis first enployed a

hol d at 120€songice Hegyerey efthe ¢ d?fé??ﬁ%’rlatpmpemon to the amount deposited.

Test values are reported in terms of a dimensionless relative number proportional to

the change in frequency of the crystal in a 10 minute test time. Lower reported values
20  indicate that the test sample had a lower level of volatiles at the test temperature than
the samples with higher QCM values.

Analysis of polymers for unreacted dichlorobenzene in the crude
reaction mixture was performed by gas chromatography (GC) of DCB/NMP mixtures
using an HP 5890 gas chromatograph controlled by an HP 3365 Series Il ChemStation

25 (DOS Series). The carrier gas used was helium. Standard solutions were used to
determine response factors. Injections of solutions to be analyzed were made using a
0.5 microliter syringe, typically using a 0.05-0.4 microliter injection. The column used
with the gas chromatograph was a 30 meter 0.53 mm capillary column (DB Wax),
purchased from J&W Scientific (Cat. No. 125-7032). The temperature program for

30 DCB/NMP analysis first employed a hold at 120°C for 2 minutes, then temperature
was ramped at 30°C/minute up to 190°C and held there for 1.30 minutes. Total



was ranped at 30C/ mnute up to 190C and held there for 1.30 m nutes. Total
WO 01/49706 PCT/US00135365 -9 analysis time was approxinately 5. 63

m nutes. Typical mxtures ranged from about 0.1 weight

per cent p- di ¥ WBMHEWHENzene in NVP up to about 4 weight per Wﬂﬁﬁﬁ

di chl orobenzene in NW. The GC standardgused for conparison purposes was a
m xture that was 1.5 wei ght percentp-di chl orobenzene in NVWP and whose 5

COMPOSi t i ONS ayifEishineWas ?lﬁumta&h;ys 63MaRmtes.aNgdalmb@hrts fafifta fivai Mot | uted with

I sopr opanol |n order to fall within the desired concentration range.

Exper i ment al 0-1%aast pereest p-gdichloppbengspasinNME up iRbRPLA WS PRISERYPhe react or were
bl ended Wthdﬁﬂ@%e&enéﬁmdm%n&fdﬁsé@ﬂﬂg sorl phrpbst¥kdsid bl ender .

Filtration of the sanple yielded a clear |iqu cont'ai ni ng i sopropanol ,
NVMP and unr emt@aﬂylu%hﬁW@b@m@-mimowbmmlawwidgvmﬁ% performed by

'nduct've§ ﬁe asﬁqnpdv&mma@mﬁé&mmﬁwm th{}lc aci d

digests o remai ning frompyrolysis of sanples of e pol yners.
The netal s cmerﬁmpbm|0mt°afpléwﬂb’p(§het®arﬂdwowmf@opémgm Expegmentglppm) . Exanpl e

e Tt o B of POUEBES ARl donhe SEOGH L BE SRR WRIBLH »
preparation 0 a po phenyl' ene sul fide) polymer, (e according to
general ly kt(bfvrhd mmlbdfssoplropancnmsaanghlenwgﬁpraépmoﬁm sample vieldedane- | i t er
stirred st al aci.9 di um hydr oxi de
(NaOH) pel | e? i‘ﬁ“@z?g’?a‘b}mé £“°W%g‘ﬂ“9’raé‘|%% &{“%’53%86 g doubl e

di still edowater (2 22 Mptamdn)alysis@aﬂﬁer@meﬂﬂgan@cﬁ@elg@ph&phsmafhﬁssde (NaSH)
(58. 707 % NASH b 98. 26

ot by - 2- pyr PSRRI op ARt 0 g Basps oPREach R dng s ovibbinet e wi 1 s
pressure reIga@&s@ymh@slym&sM‘ﬁeinaals@&ﬁbemughsmrepagmnnpm;ﬁrm;mdnes of 1479
kPa (200 ps nitrogen. The reactor and contents were then heated slowy

to 100C, wh pon the dehydration outlet was opened and nitrogen fl ow at
the rate of 32 25 m)m n. was begun Emledehydration was conti nued whil e

heating to a final tenper at about 20 en _t he hydr ation outl et
was cl os®Y and 148. 497§ ﬁxa“éﬂ‘i':& B’l"ﬁﬂé‘ﬁ'ﬁ’ t]’f ) di ssol ved in

1. 00 g- ol  Niepatiion b2 p&IHE-phenyldne sulﬁ@@@b@meu@m aacdimag ﬂfgeﬁéfhll der. The

charge cylinder was rinsed with an additjonal MP whi ch was

al so added tlgoprangtiode Iy this meal Brspreparafigy, toa Q%"S %Ftﬁml\l steel
reactor were added 40.97 grams sodium hydroxide (NaOH) pellets of 98.6 % purity

(1.01 g-mol NaOH) and 40.0 g double distilled water (2.22 g-mol), 95.49 g aqueous
20 sodium bisulfide (NaSH) (58.707 % NaSH by weight) (1.00 g-mol), and 198.26 g of

N-methyl-2-pyrrolidone (NMP) (2.00 g-mol). The reactor was degassed with 5

pressure release cycles of 446 kPa (50 psig) nitrogen and 5 cycles of 1479 kPa (200

psig) nitrogen. The reactor and contents were then heated slowly to 100°C,
whereupon the dehydration outlet was opened and nitrogen flow at the rate of 32

25 mL/min. was begun. The dehydration was continued while heating to a final
temperature of about 204°C. Then the dehydration outlet was closed and 148.49 g p-
dichlorobenzene'(DCB) (1.0 g-mol) dissolved in 1.00 g-mol NMP was charged to the
reactor using a charge cylinder. The charge cylinder was rinsed with an additional 1 g-
mol of NMP which was also added to the reactor. The reactor was degassed again in

30 the same manner as described above. The reactor was then heated to polymerization
conditions (235°C) for 2 hours, then the temperature was increased to 260°C for 2 hrs



30 the same manner as described above. The reactor was then heated to

pol yneri zation® conditions (235 C) for 2 hours, then the tenperature was

i ncreased for 2 hrs WD 01/ 49706 PCT/ US00/ 35365 _ - oduce
PPS. At th{é"%.0 '2%8 usi on of the polynerization, the react%?ﬁ'\%géfgsgg%l ed to
Toomtenperature and the m xture of PP® ol yner and NVP was extracted using

i sopropanol . The PPS in NWMP/isopropanol was anal yzed by gas chromatography
to 5 obtai o prodgecxPBEBAL thesorclustonef thermobimsrization, thireactomwaraolsdth wat er si x
times at 9 | : | RARELast t he PPS
product whi gﬁn%pﬁgtﬁﬁ%%ﬁggﬁﬁogﬁéﬁ e(} a ho%scfguﬁg%g{gl ow ng day,
t he PPS prodseptopemed. pl aced in a vacuumoven and dried at 100 C for 24

hours to yield 101.2 dr i ad. r r.oduct . The extrusion rate
of the PPS product mgrs&ﬁggégwggﬁg"e%@r‘yﬁaaﬂ e&&étégsn‘é“‘&%%‘stﬂw °to be
72.71 g/ 50 whbuain ExEHDCB. The Tdacter padwepives tHaswashbewith vateesik éiedes af enpl oyi ng

t he i nventi Qp, et of re-contacting the sodiym hydrqxi de gnd NVP and
dehydr at i ngggr%‘r@g‘mgfdﬁ %ﬁ“ﬁﬁgﬂe?@%ﬂr 6%65‘?"5& ?hg_prqgﬁ?t V%B‘Thy‘ﬁaéﬁ? %tion Run
el et o OB By g o D st 1 e e
pellets o : opurity. (1.01 g-no AH ouble distilled water
(4.41 g- ol V23HE 5%?‘%‘%3/"{538?1‘11& eré?fﬂfhh-"éf-g&gﬂlﬂ&ﬂ#’&%%g% fUHAs) PPSpRlmesT g - ol ) .
The react or pysiscrl qgaearGiondidohPPESHdlt Wt RoKAred XE IR aBdR defPa (50

psi g) nltro%en and %:ycl es, of 1479 kPa (200 psig) nitrogen. After the

react or Ylad Iwd e beiByHE EHmig: ¢ 1 nitrogen, the contents were heated to 100C
and held at that tenperature 20 forliwﬂlod of 1 hour. Thereafter, the
dehydration outlet was opened and dehydration was carried out while

i ncreasi ng the t enperdtisfrempls dsssubes thoefoct ofiemployingdhe insenfign method obut | et was

Fi et dohyaP o et e G R g A e R R N afing B 7070 nasi
by wei ght) gadivn bisulfige.Fonpelymetiration Runt Ird, the reactor wastthaigedarith 40.37 degassed
ot i m 7 he bk St A EAl M e oSl ey (R Bl NOH. PR e
t he react or double distidled avdter 64.4105m0)) afd £93.268 afiN-methyl2-pynivlonoNMR} | et was
e sod. fTEERD, 1Rerep il el Rh S R BBMAL LR abd B SO OVt !
psig) nitrogen and 5 cycles of 1479 kPa (200 psig) nitrogen. After the reactor had been
degassed with nitrogen, the contents were heated to 100°C and held at that femperatme
20 foraperiod of 1 hour. Thereafter, the dehydration outlet was opened and dehydration
was carried out while increasing the temperature to about 204°C. Then, the
dehydration outlet was closed and the reactor contents cooled to room temperature.
Following this first dehydration, 95.49 g aqueous sodium bisulfide
~ (NaSH) (58.707 % NaSH by weight) (1.00 g-mol) was added to the reactor which was
25  degassed again as described above, except that 377 kPa (40 psig) of nitrogen was left
in the reactor overnight. The next day the pressure was released and the reactor was
heated to 105°C after which the dehydration outlet was opened. The reactor was
further héated to about 204°C and then the outlet was closed. Thereafter, 1.01 g-mol
of DCB (148.49 g) and 1.00 g-mol NMP were added to the dehydrated mixture and the
30 reactor was heated to 235°C and held for one hour. The reactor was then heated to

265°C and held for two hours. Then, the reactor was cooled and opened. A sample of



of DCB (148.49 g) and 1.00 g-nol NW? were added to the dehydrated m xture
and the 30 reactor was heated to 235C and held for one hour. The reactor
was then heated to 265 C and held for two hours. Then, the reactor was
cool ed and wpesexies A sanpl e of WO 01/49706 PCT/ USOQ 3536FcTAS®/3s3se | i qui d
in the reactor was renoved. The PPS proquct was mi xed with isopropanol,
then filtered and washed with distilled water 6 tines at a tenperature of

90C, then fltﬂetlﬁlﬁﬂdnﬂeréa%ew reenop&i ymelpp%%uaavas ﬁﬁ;&rd%u{@&p%pxn&w 08 g of
PPS with an extrusion rate of 62.64 g/10 mn was obtained after drying. 5

Run 11 2 (383@3@9)3@&%5&?@%%@!6%@@5nmeatmt@@w@w@ode@& thead for Run

11-1, except mm}m ge was

appr oxi mat el ;/ﬂt%&mt Cov I'nst % égﬁé ﬁl%gﬁﬁtér% dzg%ugfc}[t{%tts “é@azéo g of NaSH
was added m%ﬂ"t@loseatenﬁﬂ @fﬁl@elm\msmhwméaﬁﬂ:dmn% conparison of the
products from Exanpl eﬂuneipg @%ﬁ%m%%ug%&,tgp%@gdme ﬁ%c%hﬁ%} I n Tabl e

| hereinbél ow. The polyners produ ave
conpar abl e eRun ﬂslj exceptahaimetammmmwptenddﬁcédathg/ﬁfstlcmrgewmlamexlmaielyvmver, t he

ol s cont antArrpicat pheY oGP BTl S3dp EAFNEY el et e 10 2nl i cice

whi ch are nelhagge takie redctoe.onst ruct i on of the reaction vessel. The | ower

| evel s of netals foun 15|nth i n I r are |cation of
| ess corrosivity int °°?’E’§Ef°6‘r° e@i‘%ﬁt?g' %Eﬂ?ﬁ%q aLrE'?‘
pol yneri 2@t i gt 2R Sownl ih TAbla DBertihbeldw WHlke pofiidriodictd by the hhemmanner

descri bed in Exa le |1 -2 to further_ de strate the invention
ef fect of pr@e@ﬁﬁ PPIH@@I%#%@W‘&PP‘%?%HW ﬂ@Wt"i‘Fﬁ"ﬁ‘é pol ar organic

conmpound  20nd¥dver, ﬂkgogﬂﬁts%&xb@wémsﬁwm@m BeiditRf losRf le®s d2un 111-3
was performed in the manner set_ forth in mpl e 1to provide an additional

conpari son emglalsyrRaInatamy espetipllyethrespe Sp %’QFY 1%#%““'??1}9“11 WHehf rom this

exanpl € ar e s pFRsihi 8FlcdnSrubabh Bf the fA&iod Y8ssal Th@ﬁwe?ﬁvél@&ﬁﬁéthl@fbuﬂ@t hod of
pre-contacting the al kali nmetal hydroxide with the polar organic conpound
at rel at #¥el ip thofual pelpngraredughassan indiestion @flepirormevisinfiipreacttir ce and
conducting a dehydration results ingg éﬁﬂghy decreased corrosiveness of the
dehydrati on

Two additional PPS polymerization Runs ITI-1 and III-2 was carried out
in the manner described in Example II, Run II-2 to further demonstrate the invention
effect of pre-contacting the alkali metal hydroxide with the polar organic compound

20  prior to adding the sulfur source.

Polymerization Run ITI-3 was performed in the manner set forth in
Example I to provide an additional comparison employing known methods of
polymerization.

The runs from this example are summarized in Table I. The use of the

25  invention method of pre-contacting the alkali metal hydroxide with the polar arganic
compound at relatively lower temperatures, then adding the sulfur source and
conducting a dehydration results in greatly decreased corrosiveness of the dehydration
mixture, as evidenced by the much lower levels of metal contamination in the resultant
polymer, compared with control Runs I-1 and ITI-3, with essentially the same extrusion

30 rates.
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2. A process according to claim1l, wherein said additional polynerization
reactants al so conprise a nolecular wei ght nodifying agent selected from
the group consisting of alkali netal carboxylates, |ithiumhalides, and
water. 15 BWO&"ﬂ? 8tess accordi ng to claim?2, wherein sai JROPREHEr  wei ght
nodi fying agent is an al kali netal carlBexyI ate. 4. A process according to
claim3, wherein said alkali netal carboxylate is sodiumacetate. 5. A
process according to claim1, wherei®LéHdMBolar ratio of the amount of said
20 di hal oar ofati c COTTDQM&stth}p?e%hrﬂmg%%b@&f]en%@&lﬁ&?pdlﬁnérGrhfcﬂ&rﬂpﬁ&ge of about
0.8/1 to about 2/1. 6. A process accor aiml erein the nol ar
ratio of the amount of@®sHFEFacigeLATu ﬁ%ﬂ@bﬂﬁ%ﬂaw%agﬂéﬁrar%fur sour ce
is in the rabg'ﬁpomfdaabmuttte:ﬂﬂefanﬁ'ﬂo&bﬂlatsolﬁﬁbhl‘.omﬁ-lsmé\ammml according to claim
1, where| %aqoa nmetal hydroxide is sodium hydroxide. 25 8. A
process accor Ing to (:I aim1l, wherein said polar organic conmpound is N -
met hyl 2 pyrrolidone. ®. comatpma@es@umeﬁﬂtm(ﬁgw@@ndkaémmﬂaiblswsbmd n said

al kal i et al glpfesttlglitedis ftmafikidRMo bgc%&hf:eng&mk%at Ahgﬁa@rﬁﬁ &1&3&&” ding to
claim1l, wherelin the rml ar ratlo of said {)o ar or ani c nmpound to the

anount of safFPHPREERRd Rl {sSPBRERt i remgNg of leas ﬁﬁe’(f‘f"méb‘i?d?‘xﬁ‘?'l to about

10/1. 11. A @idocess according to clal m 1, wherei n said first tenperature is

in the rapge of about .50 to a fess accor ing to claim

11, wher &0n t he terrpetr(alt‘ger"e“‘.““ %‘E X ra“r’n‘g"e"‘d%‘f"“g{” U

IT~11 11 mmwa@a@@wm@mm@@npwmmdﬁowe@@@ coridions) pr ocess
according topclaim1, \émesla&oﬁmg%aﬁm%&&mera@&wnﬁpb@m&%&e range of

- about 100 to about 240 14. A process according to claim1l, wherein step

(b) is cond uf’eﬁ%tsaﬂ{so acmtpp wex t modifying agent selected from the group
consisting of alkali metal carboxylates, lithium halides, and water.

)

15 3. A process according to claim 2, wherein said molecular weight modifying

agent is an alkali metal carboxylate.

4. A process according to claim 3, wherein said alkali metal carboxylate is
sodium acetate.
5. A process according to claim 1, wherein the molar ratio of the amount of said

20  dihaloaromatic compound fo said sulfur source is in the range of about 0.8/1 to about 2/1.
6. A process according to claim 1, wherein the molar ratio of the amount of said

polar organic compound to said sulfur source is in the range of about 1/1 to about 10/1.

7. A process according to claim 1, wherein said alkali metal hydroxide is sodium
hydroxide.

.25 8. A process according to claim 1, wherein said polar organic compound is N-
methyl-2-pyrrolidone.
9. A process according to claim 1, wherein said alkali metal bisulfide is sodium
bisulfide.
10. A process according to claim 1, wherein the molar ratio of said polar organic

30  compound to the amount of said alkali metal bisulfide is in the range of about 1/1 to about

10/1.

11. A process according to claim 1, wherein said first temperature is in the range
of about 50 to about 200°C.

12. A process accordmg to claim 11, wherein the temperature is in the range of

Wy



5 the range of atnospheric pressure to about 308 kPa (30 psig). 15. A
poly(arl ene suffide) polymer prepared according to the process of claim1l.
16. A process for preparing a poly(arlene sulfide) polymer which conprises:
(a) pre-r¥IWHYPSan aqueous alkali metal hydroxide w t hPGTE8108363r gani c
-conpound at a first tenperature to fenaa solution conprising an al kal i
nmetal 10 am noal kanoate; (b) subjecting the aqueous solution to conditions
of tinme and7?so $25¢6nd terrperature which is higher than said first

tenper at ure;and that FocBid bl M ciifd 1 r@m\{rﬁsmﬁ&@&&@ﬂ%@l Liiddig vater I
such solutlon £ actlg%o e solution from st rom whi ch wat er
has been 15mgsts %baﬁtlp‘épla?mﬁt pYed with an aqueous al kali metal bisulfide

and subj ectisg the tRysockansteing® eﬁxmewﬂc&nps@ow)nd RRSuced atlal phRsuRd i
tenperatyure Sufflgl ent.to renove sub%?]ﬂat é@ﬁ% the water in such solution;
and (d) 1heReEBs %W??Ber{cl?éesﬁlf‘f??ﬁl?"’ét (AYefi# onal pol yneri zati on
reactants tonpri si n@paw(aklaasulﬁde)@olglmhafepaemmdmgmdwpmaeadoMn

pol ymeri zat jon condi {,i 0 16, wherein
said additi 1)6(r)1al pol yk r#gsgt%gre%&ngag&g%&%f Jme{rjgl%léh aglﬁ% eg]cul ar wei ght
nmodi fyi ng agent sel et® @e-ricHng aniaguegpsllpli mefeﬂla'ﬂfsﬂﬂm‘glﬂtﬁpowkmmc met al

car boxyl at egmpbinl B aUiRt BlpbidRi 1o finH a WA combBisind QR §R@1 according to claim
17, vvhe ei n sai Iecul ar weight nodifying agent is an alkali netal

car boxy %t gaminnglkangate; process according to claim 18, wherein said al kali
metal carboxyl ate i s(b) smdectmmeaiueduesohﬁﬁntvorplﬁtmﬁmmﬂ@mﬁwng to claiml16,
wherei n the AR di gnati ¢ conpound to
said sul furtemgehaﬁ%%&ﬁ%ﬂ?ﬁﬁﬁﬁwg Q%mp %lﬁet %Eﬁt 30 lcm bout 7 1. 21. A
process acc%bamnhglywvmeainrw%olumr ein the nol ar ratlo of t he anount of 30

said polar organic c Hidnd Qe SoBRitieh Soth & )Sﬁm‘gﬁ H@atérlﬂ stggg;l range of about
1/1 to ﬁgout 10/.1. gm Irléoc‘zass accord H{(b to cl p . wherein said

al kal i t a* Wﬂﬁnéimé‘eq ‘§‘th agéﬁ‘f"ﬁ‘l‘ﬁaﬂ‘?]ﬂ}nfﬁllbéfélﬁd??d s'}-*\’J‘i‘iF‘Eﬁ,‘b%@ o5 di ng to
claim 16, whiefufeitéiconditichspOiis and tapiiatreGoffipiont fckeincve Mibstatially the aeymr ol i done.
1111111 11 Islucl:hlsofu{iclm-%]dlll ulltilr CL M

(d) then contacting the mixture with additional polymerization reactants
comprising at least one dihaloaromatic compound under polymerization conditions.

20 17. A process according to claim 16, wherein said additional polymerization
reactants also comprise a molecular weight modifying agent selected from the group
consisting of alkali metal carboxylates, lithium halides, and water.

18. A process according to claim 17, wherein said molecular weight modifying

agent is an alkali metal carboxylate.

25 19, A process according to claim 18, wherein said alkali metal carboxylate is
sodium acetate.
20. A process according to claim 16, wherein the molar ratio of the amount of

said dihaloaromatic compound to said sulfur source is in the range of about 0.8/1 to about 2/1.
21. A process according to claim 16, wherein the molar ratio of the amount of

30  said polar organic¢ compound to said sulfur source is in the range of about 1/1 to about 10/1.
22, A process according to claim 16, wherein said alkali metal hydroxide is
sodium hydroxide.
23. A process according to claim 16, wherein said polar organic compound is N-

A

methyl-2-pyrrolidone.



WO 01/ 49706 PCT/ USOQ 35365 -15 24. A process according to claim 16,
wherein said alkali metal bisulfide is sodium bisulfide. 25.<A process
according to claim 16, wherein the nolar ratio of said poI ar_organi c
conpounds t BOOHE™punt of said alkali metal bisulfide | SRS fange of
about 1/1 to about 5 10/1. 26. A procesis-according to claim 16, wherein
said first tenperature is in the range of about 50 to about 240 *C. 27. A
process accor2di ng to oA pioprsPapcordiheio claim bhwheraimpidredielimetalibisulfide tshalivmange  of
75 to 125C. 10,48 A process according to claim16, wherein said second
tenperature is in the range of about 100 to about 240C._ 29. A process
according to2& ai m 16, Am%er‘%ﬁc?f’r@’ﬂ?etﬁﬁla‘(’b‘)é wheEpiny ths molargatio gt spid polsg) orgpnicy
pressure i ndeafsdicidtd tie SR &6l ditah Mefal Kisul B $6n B raadBOSHIRET/ 1 © affuESSUre to
about 307 kPe} 430 psig). 15 30. A poly(arlene sulfide) polynmer produced
accordi ng to P ‘e process of claim 16. 1!'211111t 111 ~L X 11J1111 Ili1l

A process according to claim 16, wherein said first temperature is in the range

of about 50 to about 240°C.

-

27, A process according to claim 27, wherein the temperature is in the range of
75to 125°C.
10 28 A process according to claim 16, wherein said second temperature is in the

range of about 100 to about 240°C.
29. A process according to claim 16, wherein steps (b) and (c) are conducted at a
pressure independently selected from the range of atmospheric pressure to about 307 kPa (30
psig).

15 30. A poly(arlene sulfide) polymer produced according to the process of claim
16.
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