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2 2 : Sodium sulfide(9H,0, SS)$} p-dichlorobenzene(DCB)S @& 4] £ 332 N-methyl-
2-pyrrolidone(NMP) & &0} 2 A}-£-8l< poly(phenylene sulfide), PPS, & #4435t} old
F¥eE, FHAIZ, GFA 9 stoichiometric ratio ¥ 3 FAAMEY TS HES
FHFEE AT FH L AAHE PPS A Ee] F=ZPAHPo s 2E PPSTHN L rea-
ctive intermediate polycondensation?] E4-& veldo] AU} SS9 YL &
250~270C 9 on HAAAEY FH wel 9FE @3} Lithium acetater: FHET 2
F8 5 & 57121714, lithium chloridex 74 A] 7] o] #3251}, Benzoquinone2 &) § 3} 9]
ol wkgo] & ggko] gl MAE PPSA &+ IR 2 DSC EMNAN EFAEEQ A4A7
Z dAEA

Abstract : Poly(p-phenylene sulfides) were synthesized from sodium sulfide(9H,0) and p-
dichlorobenzene in the N-methylpyrrolidone solvent. The effect of polymerization tempe-
rature, time, stoichiometric ratio-of monomers and additives on the polymerization were
studied, From the analysis of polymer conversion-time curve and viscosity of PPS samples,
the polymerization reaction was found to deviate from the classical polycondensation. The
polymerization reaction appeared to follow reactive intermediate polycondensation mecha-
nism, The polymerization reaction was affected by the additives such as lithium acetate,
lithium chloride and benzoquinone, While lithium acetate increased both polymeriation rate
and degree of polymerization, lithium chloride decreased both of them, Benzoquinone added
in the quantity ranging from 1/10 to 1 to the monomer concentration did not affect poly-
merization except changing the property of reaction solvent at high concentration.
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Fig. 1. Time-conversion curve of PPS sample at
2507C.

Table 1. Time-Conversion and Viscosity Data of PPS Samples

Time(min,) Yield(g) Conv.( %) 7 7] M, (DP),
25 5.94 4397 118 0.0423 3831.2 3547

30 757 56.10 118 0.0432 3940.1 36.48

60 9.36 69.31 1.23 0.0545 5370.3 49.73

120 9.99 74.01 1.29 0.0658 6922.0 64.09
240 11.38 84.31 1.37 0.0822 9322.2 86.32
360 12.33 91.34 1.42 0.0927 10942.6 101.32
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Fig. 2. Degree of polymerization (ﬁ)v as a function

of conversion at different reaction temperatures
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Fig. 5. Time-conversion curves of PPS samples
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Table, 2. Effect of Stoichiometric Ratio of Monomers on Conversion of PPS

Time(hr.) Temp.(T) r=[SS]/[DCB] Yield(g) Conv,( %)
4 250 0.50 0.93 13.75
4 250 0.75 8.81° 86.99
4 250 1.00 11.38 84.31
4 250 1.25 11.44 84.76
4 250 1.50 11.22 83.11
4 250 1.75 4,13 30.59

2 Theo. yield=6.75
b Theo. yield=10.13

870 Polymer(Korea) Vol, 13, No. 10, December 1989



Poly(phenylene sulfide) o] Z& @ A 7}A o G &) A3 A7

Lithium acetate®] 3§ S ¢5+E5E L A HE
7} 3 714 o] 73 -8 o} F 718k lithium chloride
9] Ate ZAE Ve o3 dAdo] A7}
Aol EFoz A% FEE&oe Ao ¥zl
7IQEe HAA, Futge v} @ 23
RAAA o] B = B %o o] g UYL
do 2 g} 7R AR e @4-S benzoqui-

20t
1.8F
Z
8
2
> 161
2
®
[
[+4
144 /
_A
12} —O— a
2 A A
2 4 6

Reaction time(hr.)
Fig. 6. Relative viscosity of PPS sample as a func-
tion of reaction time with different additives. ([]
: SS+DCB+LiAc, O : SS+DCB, A& : SS+DCB+
LiCl)

none-& H7HAH 2 & ¢ M 7o) sodium sulfide
9ZFA Fx9 1/10 moleg! S 2F4FEL 2
FHH=7F FH A 2 A9k Ao 2o}, 18
1}, benzoquinoneg sodium sulfide T4 9} &
mole WE H7IAS W FH,5 8264 %E H P
Eoy AT of ¢ W9t o)X ¥ ben-
zoquinone € sodium sulfide &4 Fx2) 1/10
moledl] 423t FUE A7l S A 2845
5& ¥ AHAEs R4 F9 Ay Be
< £ benzoquinone 3 7}A| 7} F gut-g-ol F F&
FA FeE& ¢ F AU G2 AF oA e}
+ A X A3FE polycondensation ®¥H$-9] ben-
zoquinone 2] S (G FA) 2} 22 moleA]) = <135
uhg-8 o) HAW3HE shA 9b 445t polymer
chaino] TR x}gko)] o] 27 Ho) A AME = A
71915t Ao s AzErg,

PPS A|R9| &lol

H7MAE AHE31R & 2% Z benzoquinone
£ IS A9, Goix PPSA& ) FT-IR chart
7} Fig. 7 (a) ¢} (b)ol]l e} Qo)

E& v s 29 benzoquinoneo] PPS2 &4
of Zejgitim YztE A gk

222 H7tA flol ©#F A mole Bi7} 1:191
7% Aol PPSAl& 2] DSC chart’} Fig. 89

Table 3. Effect of Additives on Conversion and Relative Viscosity of PPS Samples

Time(hr.) Temp.(C) Additive® Yield(g) Conv.( %) e -
2 250 -~ 9.99 74.01 1.29
4 250 - 11.38 84.31 1.37
6 250 - 12.33 91.34 1.42
2 250 LiCl 5.06 46.81 1.20
4 250 LiCl 6.13 56.80 1.26
6 250 LiCl 6.83 63.27 1.21
2 250 LiAc 10.96 81.20 1.44
4 250 LiAc 11.96 88.58 1.67
6 250 LiAc 12,51 92.70 1.99
4 250 Benzoquinone? 11.24 83.24 1.30
4 250 Benzoquinone 8.66 64.15 1.02

& Concentration of additive is the same as sodium sulfide
® Concentration is 1/ 10 of sodium sulfide on mole basis
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