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ChemicalAtoll A+ ZAAA]9] PPS9F u)2A4421 PPSSe]
A AL Z Ao} 7}A)+= Amorvoneo] 2k = ¥ block copo-
lymerE Q4 Al ogoz glch®

B MM PPSe 5% vk 54, mechanism %
71} PASE9] £§ w85 tidty v)gstaat

2. PPS S8 929 £3

PPSE oAl7} Q¥ 1A} slge] shjolAw’ B
A& A7= A, D. Macallumel] 8la) A1==dch 7 19
6211 R. W, Lenze 5€ cuprous thiophenoxide?] self-
polycondensationol] 2% PPSe] Z§h3& wrstglon®
Bateko] vt A w = CuBro] £of da-Adolmz AA 7t
o)# k. 196711 Edmonds$}t Hille N-methyl-2-pyrro-
lidinone(NMP)-& &uj) 2 3}31 p-dichlorobenzene(DCB)
9} sodium sulfide € o]-&3le] PPSE 2= Wg-S & ast
ool o] o] a4 PPSe) FYH Aikol AHg¥aL
olck. 1@} WAIE]:= PPS virgin polymers F-2}ako]
0E griaA nRagn vaskd wfg- 2o, b 4
£ PPS resin® §ART 27 e 224 57 EX
8ol 4] 7} (heat curing) 3t} 7tulshs mYFo 2 &
AL 2 7AH AEE Iz A FEldFR
7819 grade AM$ 3L Qo>

PPS+ Na,S, DCB % vH|nd ¢rte] G A3}
o] BAo] 58 XUy FepaEg devke Aol
ot Feage 12(250T o) ¥ 3160 psi ©]
& subaba glth PPS ¢ whg-& wke-4{( A1) 24|
2 o $ ke Holx|vh A4 ¥kg- mechanismel #3)
A HERAE Autde ol 3 A ¥ datagol] it
)2 QlEdA & S e ukel gol B4 £ WS

2 249 Jelid, PPS £ #h59 HHo2y A
2 58 20% A=Al o)u] ¥4ke] polycondensation b
2 Z Carother’s equation©.2 K-8 ol 4= ZHEc} €4
=o Bajeke] polymers} Goltk: ool FRiAl:
Na,S¢t DCB @&kl HlE 311 o 4.1 HALE stoi-
chiometric unbalanceS 711 ¥k E H1ak 2000 4
wo] Z Fxek polymer(FA13F 4004 7} oAl o]2|h)
7} dojzrke Zlojth

o)4te] Alere 18]t Kochs}t Heitzs ¥H-g37]0 5
Bzlek A e] polymer7} radical cation ¥Hg-0F FHEof
|3l o] Zo] Bkl TSl Sl “reactive interme-
diate polycondensation™ 4& A3t Ed ol 2 & A4
o vehdw 37 19 goh 1 Aol d3dean
ol2 #olatg om(a ) ol AL Fahey Fol o3 <)
&5tk 2! o]9)o] PPS £ whgo] Sold Ao s

r

DEXIED 7)s A48 6% 19939 12¢
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Conversion

22 1. Dependence of molecular weight on conversion in reactive
intermediate polycondensation. (1) : Radical polymerization, (2) :
Polycondensation, (3) : Living polymerization, (4) : Reactive inter-
mediate polycondensation.
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g 2. Degree of polymerization(Iﬁ)"l;)v as a function of conversion
at different reaction temperature([] : 230C, O : 250T, A : 270C,
AT 290T).

PPS7} 200C olstell Xz RG] f71 Sufoll afelx] &
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3. PPS £8} €2 Mechanisms

PPS2] 53 k2 mechanism-& tjek 37445 Qa)sla]
B £ 9ok, AARE Lenz o] 271(196241) ol sodium
LE] PPSE 344319 21 mo-
del compound A#-& %3] addition-elimination ¥FS-

4-chlorobenzenethiolate & 3,

% SyAr(nucleophilic aromatic substitution) mechanism
(Scheme 1)& Agtatgch, 12} ¢ 133l PPS 3¢

5o sAstA e} Feste] 1983~19851 Koche}
Heitza=!1-12 one-electron-transfero)] )&l radical cation
mechanism-= #|¢Fsl5 0.5 o] 42 Scheme 20 Vel
th o] mechanismol 2|3 & Wk2-F SyAr mecha-
nismoll 4] e]o&l¥= addition® eliminationo] JrEE]¥=
"ol oligomeric intermediate7} &A|3}2] 201 po-
lymer chaine] radical cation intermediateol] ]38} <33:2
o7 ARty ®Boltl, o} radical cation mechanism2-
e HBg ol A i AFgEe] PPS7Y A Elvk= A, model

compound A #A] disulfide7} A= A, 183

¢ R = H, (CeH.8)aCeH,CL

Scheme 1. SxAr mechanism for PPS growth step.

3

*SH

S’Q_./ e
WS_Q_\{SSWO{]
OO

N o o
e esy
WS_O_S_S_OSW

Scheme 2. Radical-cation mechanism for PPS growth.
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Scheme 3. Sgx1 mechanism for PPS growth,

H
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mass spectrum ol 4 2F43 PPS oligomer7} 735
SATR: Aol AE Flon Zaros 1) 1o nE
A3 o] PPS £7} whg-o] F3AI7H) 445 PPSo
B ko] BAIE 2 Aol

APA A =23 Bunnettol] ©]3) A1k Sp,1(unimolecular
radical nucleophilic substitution) #-2-241% Apnen.
kova ‘Fo] PPSe] 23 wr-go] #2810 radical-anion me-
chanism(Scheme 3)& & 4= it}

T718H ol B AEE o] Spyl HRE RS & 1 A4
&) B -8 Scheme 49} 7t} 1 Spnl ¥H3-& multi-step
chain process£ doju} electron transfer(E, T.) & 4=
grata ek, -4 A GAlo) A nucleophile(A ™) & HE
Hzpo] F(E. T. ol 2la] RXV} 3 x]o] Bovd3t radical
anion(RX- ") & FE] @xolg(E. T.)ol o|af RX7} 8
)] Eet ¢ radical anion(RX- 7) & #EAst}, ohe
*3’5}%}71101])\1 radical anion(RX- )7} Eajsjwis R-3
X" & ¥/J3lT free radical R-o] A™ 9} 3 Agte =
324 A} 2§ radical anion?l RA-~ radical aniono] 7=
o211 ojuf AFAE RX- ol ofsf AAA vFZo] wE
Ao g dojdr}, o4 net reactionS BH Aoz
SyAr ¥F8-2 2t o1} mechanismAt© 8+ radical anion©]
Hhg S 2 X¢HE multi-step chain processe}= % oj
Aok Sk,

ol“¢e] PPS &3} ¥h-% mechanism& ¥ active gro-
wing center’} radical cation(Koch$} Heitz), radical
anion(Annenkova) ¥ anion(Lenz %)= X3 thZ me-
chanism&o] At HE-& & = A}, o] FoNA] radical
cation mechanism-& Z3A| 7t u} -E“}‘fk 57t 6 PPS
‘6‘6L H], _/] 51;2)]_@.34 dataso 7J- Mtﬂgﬂ z) ok o] me-
chanisme] ¥ Z79] shl}el disulfided) A(gmo] Fa-
hey 59'7 4% 2o -46}“4 F- 5 Abae EAlE 2
A3 2etalg s wji= BaEE R okgioll,  NMPE A}
8-8= PPSe] wkg mediume] 937]14 %31 ol A radical
2 7 U7 s HellMe oA ¢
v} Spy1(radical anion intermediate) mechanismei] tj

cationo] &

[nitiation :
E. T
RX+A~ —— RX-"+A-
Propagation :
RX-- —— R+ X
R-+A —— RA-
E. T.
RA- tRX——>RA +RX-
Net reaction :

RX 1A - »RA+X

Scheme 4. Sgnl mechanism
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M= 9hg- HvE S Ar mechanism® R )
radial scavanger& S ﬂl ol ngj u] B4ke] Spal
KF2-%o] inhibition & Yo,

57 ergp,

PPSe] %%} wk8-o] SyAr mechanismey o8l zla) glc}
H A whg-o) addition—elimination step2 AX AP
Hof Fofot slizt] olol ufgh A& F7i: Tto 5-2) mo-
del reaction H&lold Qo ddoldeh ® Fahey S
o] ol zhetstad 2] (5), (6) 2] model reactionofjs] 22l
3o yepd Aw) ol MR WS- product( 215) 7} A
5101 Zistel) whh FHA 9k product(4)6) o FIE7E

SR @ Rke S ARE H8e] HoFogA
Lenz ol 23] % A9t SyAr mechanismel] 23
PPS/} A4 ¥Igar sheaeh 7

c1@c1 + NaS—@ :1—~ m—@—s—@ ..... (5)

RELATIVE WOLAR CURCENTRATLONS

TIME. WINUTES

8 3. Relative molar concentrations of DCB({ ), 1-chloro-4-(phe-
nylthio}benzene(.2), and 1.4-bis(phenylthio)benzene(7]) vs time
during the reaction of 0.400 M sodium benzenethiolate with 0.200 M
DCRB in NMP at 200¢.

ko5 PPSe] £ yhg-of anionol]l 2]3F SyAr me-
chanism® iz 78 EchA reactive sulfur?} -SH, -S7, -
SNa ‘& 01“’1@ Hel L Febar izt sk 9]“”'01 =
O olof i 8 GAR: @ Bl 1A e gtk
it PPS 3}y %01 F8% 54 39 shiizA NaZS .
xH,0 34 NMPEvolA DCBe} whg-A17 o)yt
Bl 25,000 %ol i¥zlek PPS7} ™o A#A
o7 xR Arrdl, o)A NMP 27} PPS £3%tell 4
g Fas ‘?lﬂf"r 5h’ A *% "]*}O}J— HL Fahey

AR} 7R GHHCH ’izﬂ’»“ NaZS NMP H, O:n L}L}”‘
F U+ sodium 4-(N-methylamino)-butanoate (SMAB)
9} NaSH mixture”} A€ NMREA(E 1)& %35}y
ik, olgoll oahH SMAB#} NaSHi= H4yHos

_‘

g 4463 199349 129

E 1. NMR Chemical Shifts of SMAB and the SMAB-NaSH Mix-
ture

3 in D,() in DMSO
SMAB SMAB NaSH éﬁm’ §\1AB NaSH
NMR
NH 261(b) 2.60(b)
NCH, 261(t) 2.68(1) 2.56(0) 257()
NCH; 2.29(s) 2.45(s) 2.39(s) 2.38(s)
COCH. 2.29(1) 2.29(1) 202(t) 2.04(t)
COCH.CH, 1.80(m) 1.84(m) 1.68(m) 1.72(m)

SH 0.8 (b)

F-2]¥12] oFiz mixtureir &4J8l] SMABE NaSHe} uw}
2 #+8-A]9) 711} NaSH, NaOH, NMP£ 7tdsted s ke
SMAB-NaSH equimolar mixture® 9% 4 322 Bg
th, ¥ 150Co 4] SMAB-NaSH mixture2] NMP-&oio))
18-crown-63% 31 sk Aat
SMAB-NaSH mixturecl] 211 Nat o]&o] 1&-crown-6%}
solvent-separated ion-pair J2 Z$HS wH oy u}
A SMAB/NaSH mixture 7} PPS AAINF-2-©] active nu-
cleophile & #F8-3H}al su),

]*‘ PPS9] %3} mechanismol] ¥l A A&stgor)

eFahiA radical(cation 22 anion) Btl: NMPof| &-5)

SMAB NaSH mixtureol] 2]&} anion©) initial interme-
dlater- 2+-2-3l1+ addition-elimination Y14 yr-So) 98k
SyAr mechanismel] €] PPSe] 3} whd-o] Wallxicty
g AMo] s sk Kol

=918}l conductance -

4, PPS =& 92 9| Simulation

PPS7} thiolate anion®ll €]t polycondensation(SyAr
mechanism) wHg-ol) ofsf F4¥ctA o) PPSe] 4§ Ca-
rother’s equatione] 2%} normal polycondensation be-
haviorg} z}o}& Jehl=xlel sk dho] L-47}F ¥c)
o} Aol th3} &l 52 Ravindranathol] €8] #1259l
I13= A% Al o] PPS oligomero] HA] vhA| H T whE
WG A RS 20 ek SN Bl o8
483 models AHEsto] ariRbeke] PPSVE e #3ks
AME WAES Heos Mo,

Phillips PetroleumA}¢] Fahey 5& oligomer3 4 4]
0 e v wkeE B old] tigh & e ghE(
2)& 7FAAL lumping'f ©. & 220 281" model S zHeksl
computer modeling& %3}d DCB wHaFal 9] conversion
of wh PPSe] ¥Aw F/HIR 4) W M/M,ulsA
e R0 SR 7 1909 8 A3 2

24 PPS2] F8hikg-o] SyAr mechanism .5t H g E-2-
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HE 2. Rate Constants for PPS Growth Steps and Side Reactions
used in the Computer Model

Nucleophilic

Aryl k*M'sec!
Reactant Halide (X 10%
SMAB-NaSH p-CIC¢H,Cl 14
SMAB-NaSH p-CICxH SNa 0
SMAB-NaSH p,p'-CIC¢H4SCeH4Cl 19
SMAB-NaSH p.p'-CICsHSC¢H4SNa 0

SMAB-NaSH
SMAB-NaSH

p.p'~CI(C5H4S)nCsH4Clh 19
p.p'-CHCeH ), CoHaSNa  9.5¢

p-NaSCyH,Cl p-CICsH,Cl 0.78
p-NaSCgH,CI p-CIC¢H4SNa 0
p-NaSCiH,CI p.p-CICsH,5CsH,CL 12
p-NaSCeH,Cl p,p-CICsH4SCsH;3SNa 0

p-NaSCeH,Cl
p-NaSCqH,Cl

p.p’-ClCsH4 ), CsHyCI? 12
pp-Cl(CeH,4S), CoHaNa” 6.0

p-Na(SCsHy), CIP p-CICsHCL 16
p-Na(SCgxty),CIP p-CIC«H,SNa 0
p—Na(SCHHQ,,Cl" p,p’-ClCﬁthCﬁthl 24¢

p-Na(SCeHy), CI"
p-Na(SCxH),CIY
p-Na(SCsHy), CIP

p.p-CICHSCeH,SNa 0
p.p-CHCsH S CeHACIP 24¢
p,p'~Cl(C,;l{4S),.C.;H4SNa” 12¢

SMAB p-CICH,CI 0.0014
SMAB p-CIC4H,SNa 0
SMAR pp-CUCHSLCHC 00079
SMAB pp-CICHH,SCyH SNa 0
SMADB p.p-CACHHLS)ACsHSNA”  0.0040¢

*Values(for 200C) were derived from experimental data.

"nis 2 or greater, m is 1 or greater.

¢ Assumed to be half the value of the reaction of the corresponding
dichloride.

30,000
25,000 |-
20,000 |-
3 L
= 15.000
10,000 |-

5,000 -

[
1] 02 04 0.8 0.8 1

DCB CONVERSION

33 4. Development of weight average molecular weight(M,,) du-
ring polymerization for PPS synthesis from 1.00 mole of SMARB-
NaSH and 1.01 moles of DCB : experimentally determined(A),
PPS model prediction(solid line), classic step-growth A-A+B-B po-
lycondensation behavior(dotted line).

AR

5. PPSe| A 4 Curing 2H2

NMP&ujo| A Na,S¢t DCBE 11.2(250T ol’d) st
(160 psi o]’ ol A F&sh @2 -$4 7 PPS process

456

Mw/Mn

0 0.2 0.4 0.8 0.8 1
DCB CONVERSION

g 5. Ratio of My, as a function of DCB conversion for the poly-
merization described in the caption to Fig. 4 : PPS model prediction
(solid line), classic step-growth A-A-+B-B polycondensation beha-
vior(dotted line).

o] 411= NaCl ¥ oligomer$ro] B2 224 AR}l Tsu-
chida %—8‘22 dichloromethaneS 8uj2 3}l diphenyl
disulfide & 2, 3-dichloro-5, 6-dicyano-p-benzoquinone #&
A&t A trifluoromethanesulfonic acidE Zuw|2 &l
PPSE Fatsldon A o348 %3l J_—’FE94 PPSE
Agith, o] ostH PPSY] IR(KBr, em™) 9=
3025, 2960, 2965(vc ), 1395, 1480, 1580(vi_).
820(3: ;). 480, 560, 740, 1015, 1080, 110003 L}
Eton 48 PPSe] 11719 AXS o5 1, 4-su-
hstitued benzeneol 71¢15R1= 820 cm™e] C-H vibration
=27} JERFAL tri- D tetra- X|8 @Al 7)<k 860
% 880 cm o] F4 927} 9l 0= %E] U poly(p-ph-
nylene sulfide) 7} A HAS-S getstaet. & Xoray di-
ffraction 2305 KE 20=19.21014 ZAA] peakE &
o] A% PPSe] 'TH-NMR(CDCl;, ppm) 0.2 HE
87.2(phenyl, 4H) 2 BC-NMR(CDCl,, pm)E.i-‘?—Ei
8131.5, 129.0, 127.5(phenyl C) 2] E4] peak52 A%
=

PPSe) %218 %4 £ Philips PetroleumA}te} Stacyol®
of olal a9tk 1 He-Ne #lo)A] #91L AR, 1-
chloronaphthalene-g -&vf 32 220 ol 4] light scattering’}
o & PPSe} ¥xpks &Ago g 11.2(208T, 1-chlo-
rophthalene) GPCE %3 PPSe} #x}gk =38 7
stgrt. PPSY 1§ HAIE(208C, 1-chloronaphtha-
lene) =% o 2R E Mark-Houwink-Sakurada A7k K
=8.91X10°, a=0.7478% 7Z43}9°™ melt indexer
(315C, 5kg load, 0.209 cm(D) X0,8cm(L) die)E A}
4 melt flow(MF in g/10 min), MW 9! zero shear vis-
cosity(ng) 7ol BAA(T) & AU

N, =3.3X 10°/MF =2, 06 X 10‘20‘1\71“,“36 ©)

Montaudo 5% o-, m- 2 p-PPSE A8l 283
Ay
o =

E& o

o] AAH cyclic oligomer ¥ IL.&
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3B 53 mass spectrometer® HAEH 43S 3y
t}, o]E9d o5k p-PPS= 0-, m-PPS9} da] &3 uke-
= cyclic oligomerE A AAslict, = AR&(18 eV,
560C) AIAEe] direct pyrolysis mass spectrometry
(DPMS) B4o gXE o-PPSE
trimer, tetramer7} 3= AAAE<QIc) vl p-PPS& cyclic
pentamer?} = F#-a] AAHEYUS dlatgc. &4 PPS
9] DSC# 4ol 2)3hH amorphous PPS+= broad T,,(285
€) ¥ moderate T (85C)F vtehuivt dgshd PPSe
285¢C 5T} ok7h 9ol A Sharper T, & Mol T.9 T, %
el A ket PPSe] DSC cooling curve(10T/min)
AT 220~240C WA T, .8 vehl™ AH & 42~50
Vg BER Huslo] ok

PPS9] curing e 4HA4 o] &4 71 o] we} o]
Ued setzon Bis vke 59 Ealo] Anyon
zlakel Zy1E vhdeth, Model system S & curing 9}
&0 zAMSH 73} Akg), 7pnl 2 chain extension WHE-o)
zdel] weh M thz g dojyfo] e Ak ?® PPS
9] curinge 57k FElE e 4 ok 48 PPSeA
s3] A= EAFe| curing & solid-curei= PPS2] T, ]33]
175~280C Sriyglol A 2bdy EAdtelA] 7FEho 4

HApgg AofatHa] deAl7le AoZA old cured
PPSV- obrb chzrdo g vebdcth? & PPSe] melt-
cure?] A9 T o]l 315~425C 9] &xoAf A4 &
Aspol| Al 4E-E AlstH PPSy= He4e] gel 32 5
A mA R ek A s o] delA PPSi: A E *’1\-1]
¢! phenol-formaldehyde ]9} §ett}sl & 4= U},
eivd PPSt= P-F Fx)ehe v 7hatsbsh vy =gfA <
datmz Fabel vhg 2:mel o 330T 9 7hy el
FR9] Aol Aol wWalrl ¢S Aotk PPSe| curing
defol ube melt flowe) wishe B 33 ¢k ® A0 M
Wejchan-Judek®} B, Perkowskat= p-quinone, o-dihyd-
roxyquinone Zz||3loll Al PPSe] curing ®Fg-of whsta] K
magch

cyclic dimer, m-PPS+

6. Poly(arylene sulfides)2| &%t

okx] 2l(1)& Fo]x)= poly(p-phenylene sulfide),
PPS7t 8o 2 ade AdsIdch PPS o]
aA}gk ?L 9] polymer&o] 48 T8 W3-8 A #
g 4 gl o] 5 poly(arylene sulfides) 2= %3 0.
2 B9 o]& thA] HE PPSe) 23S #2138l be-
nzene 112)o] XA Z xFSALL benzene 118]iro]
parac|2le] oh& YA 8 FF =T 72 benzene 11g)
Alolof ketone, sulfone, ether linkagelrsr X33l &
9 27px2 g & rh

IExistn 7ls Al44 65 19934 129

B 3. Typical Melt Flow Values for PPS Resins

Resin Melt flow
esi
(2/10 min)

Uncured PPS 3000~ 8000
Powder coating PPS 1000
PPS for mineral/glass-filled compounds 600
Compression molding PPS 0

- para- 2 meta-PPS9] ¥5TAES B o]5& p-
2 m-DCBE Na,S¢et NMP &ufgtol A vh-g-A1AH A& 4

2lo. meta unit’} 50% ol £dH FEFAE p
o) A} L)rg}ur: AA o] A3 dlaxlo] Ly d oz JE}
Brh, E meta §afo] 50~75% 2 ¢ 5%k THF
o] B-al¥|9len] 100% m-PPSt= 100C NMP £wjj<)
A A3 aEs oz yepgeh ¥ w om0 p-PPSe]
block ¥F A= 435 2+=d meta unite blockoe] z}z}
75% R 25%<1 block ¥F%H= 100C NMP fufo] A
27 o) @ gl HAe dephc

Porte} Still& 2-methyl”], 2,6-dimethyl”7] ¥ 2,3,5,
6-tetramethyl 7|7} X3kl PPSHL=xT  gislgon
head-to-head Z->- head-to-tail Z§ro] 7153t poly(2-me-
thyl-p-phenylene sulfide) o] 7-9-1= 44 2jo) vlo] iy
v} o 3 42 2, 6-dimethyl @ 2,3, 5, 6—tetramethy] PPSe]
791> 2-methyl PPSel= @] %o AA4Ao] §x9%
Bistgeh ¥ 1 Wasedathate) Tsuchlda 3¢ diphenyl
disulfide(1X 10%mol) & 0, EA3}ollA] tetrachloroe-
thane(100 ml) &ullell4] vanadyl acetylacetonate(VO
(acac)y) & Zw(1x10*mol) & &}ar CF,SU,1(1X 1073
mal), CF3-0-CO-0-CF3(2x10%mol) 4+% 23hA]4 4
2o Al HEZ-ALZ|IW Wl a1 o] PPSYE oo Hals)
i}, 2 o]s:-.@ thiophenol-& ¥haka| &2 Algatod Mm 1H2
ANZ AYi=d] o] AL thiophenole] o] 7oA di-
phenyl disulfide it 43A AHg}x] 7] wjS-ou}. o)) o]

71 PPS3= NayS9} DCBE NMPEujjo| A} whS-A] 913 3
A PPSQ} A RS VPl w4 43 g Hoy VPO
Holl o3l Fajuke. 4,200~5,500 AR vehdul o
A9 3 S-S B A PPS 53 processoll 419] SyAr
mechanism#3= ) electrical & chemical oxidation
o] 23l AMAIF cationS activeil centers $} oxidative
polymerizationgle] i d oy 231 ¥hE- mechanism-3
38| 6ol vFERALE

#s+ Tsuchida group® 2, 3-dichloro-5, 6-dicyano-p-
benzoquinone(DDQ, 0.02 mol)-& 2+3}A) %L 3Fal diphe-
nyldisulfide & methyl7[i+2 *]¥H% diphenyl disul-
fide(0.01 mol) 2 CF,S0,H(0.001 mol) 2 #4&kof A]
100 ml tetrachloroethane £-ufof|A] Ad-eof| A] wh-g-A]# H]
nz wiaek(M,, 28,000) 9] PPS #5418 d45k4
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8| 6. Cationic oxidative polymerization mechanism of PPS from
diphenyldisulfide.

o0, [opa- &rss] ——

Oxidation

CT Complex

Q&
@ZZS-@ + DDH —» “_\(_S,\/._.
@ @/H@s-s@

8 7. Cationic oxidative polymerization mechanism of PPS from
diphenyldisulfide with DDQ.

o9} 3ol O,th4l DDQE A3HAlE 3 Z9ole
g2 g 1*1 3t cationc oxidative polymeriza-
tion mechanism(22@ 7)o oja] Mg}, wkg- Az(0
2l 7)% 243 L NMPE &vig 3= - *‘{} # PPS &
87 @2] CT complex”} oxidation ¥+ w42} su-
lfonium cationol] 2]3} electophilic aromatic substitution
2o] Yojuht= ¥ WA oA, e WA

= 0x1dat10n CHAZE 8 wrg-9] rate determing step0]
kil Barslgick, o]2gk PPS &2 PPS =49 5§
2- Na,S-DCB @35 AMR3le A8 PPSel= EE] o
#129] PPS Fial7) dojxe e A7) Ade] 237t s
HEg A B g-8o] 7= Aok

3hH Eastman KodakA}e] Fagerburg & p-diiodobe-
nzene sulfurg} 250C, 0.5 torroll A §ES-A|A 1,5 24
stozx oF 16% ALY disulfide linkageE E3Fsh=
PPS frmdle] 48 whtsidch 7% o) wle Tsu-
chida®] W} vll7FA & inorganic impurity® 2] ¥
gtsl#] ok PPS Sx4¢] #Ayolele: HollA 4o} of
ol Har 9l

Poly(arylene sulfide) ¢] F¥% 25+ 5 benzene i12]
F AloJoll ketone, sulfone % main chain W] sulfide
o}9le] t} linkageE £33 PPS #% aﬂ-f-«l Aol
¥ 27} B3 o 2= Phillips PetroleumAle] 53 &8
o] lom® iz PPSS} 0|8 Esh= g%ihﬂ
4= block $§H12) FAdol ale] sgth 44 o) 3itg)

PPS =% poly(phenylene sulfide sulfone)& ¥33t
252 bulky® sulfone”)e] &2 Qlsted PPSe] A4
o] Bspg 7AF 4Ag vepdch. DCB dl4l di-
chlorophenyl ether ©HaF]E A}2-3}o] ethers} sulfide Li-
nkage?} w2 vbelul= poly(phenylene sulfide ether)
o] B$- PPSe] A= E sulfones] Z5-RHr} I o
=7 g3go] A= k. 3 biphenyl 2 benzophe-
none”|& ¥ 3 poly(arylene sulfide) 58 PPSHT} 1
¥4, 2E8449& vebdo] ¢eA ‘Rlﬁ}.zs Poly(arylene
sulfide) 2] 4ol sloiM £3] poly(phenylene sulfide
sulfone) 2] ¢ Z§A U NMP &ujjo]9]e]l Na,S - 9
H,O thy] 1.5¥) =9 H,08 ¥oi& 29 A9 £
A g yield7l F3EE B3 4do] Bk

Summary

o]’4 PPS ¥ poly(arylene sulfides)eb= £3oz &

S PPS fAH 729 polymergol] tht 53t whg-of
disted W BHES Feldte] Bodvh. PPSe 33 vk
A7} 22 st Al o] R A B FAF4 oJEldol
o} ek cost7} A AEo] L ¥ oh]a) JA)EH ;L
9] polymerEo] FAENA HH PPSEE} IR
AR To YaAe Jehng ¢ 22 block &=
FAE Fstnas A2 E49 polymer/} 7 vt
S0l 2 EA AAE AzbEch
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