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2 2! Poly(phenylene sulfide) (PPS)¢] A& A ZoMe £ol24  N-methyl-2-pyrro-
lidinone (NMP) 7} Alg-=loid ghoh., aeiu 8 d7<i4s NMP Bt #53 2 5401 &
N-cyclohexyl-2- pyrrohdmone (CHP)& NMP tial gz Algsled PPSE A|Zzsidn. 53
CHPE Z4oleg astdos gulshigonn By uessl Ugds 40 ez 7
$9. 3 CHPE £2 ol #588 o PPS 8 s D842, &, V5oL, 0
o] gule] FIE ZAI UL Phllhps 344 £ CHPW A9 PPS §4de] A
A=t 8L I s AR 223 of ZAE NMPY A9 23 ] .
Ay} CHPE NMP g4l guj2 A3 7% A4 zadAe] #&& 2o F71sk] asked,
F&T HEE 3 18 o CHP &uf7l NMPRE} o PPS 3t antdolqldh

ABSTRACT: N-methyl-2-pyrrolidinone (NMP) has been used in the commercial synthesis of
poly(phenylene sulfide) (PPS) as a solvent. In this study, however, we attempted to the
synthesis of PPS by using A-cyclohexyl-2-pyrrolidinone (CHP) instead of NMP. CHP has
higher boiling point and polarity than NMP. Especially, the reactivity in CHP may be ascribed
to effective solvation of metal ion rendering the anion very reactive toward nucleophilic sub-
stitution. The effect of polymerization time, water contents, polymerization temperature and
stoichiometric ratios of monomers on the polymerization behavior of PPS in the CHP were
studied. From the study of polymerization behavior in the synthesis of PPS with Phillips
process in CHP, optimum polymerization condition was determined in view of inherent viscos-
ity and conversion. This result was compared with that of NMP. Conclusively, conversion of
PPS was not so much promoted in the CHP solvent in each condition. Considering both con-
version and viscosity, however, the CHP solvent proved more effective on the polymerization
of PPS than the NMP.

Keywords: poly(pheylene sulfide) [PPS], N-cyclohexyl-2-pyrrolidinone (CHP), viscosity, con-
version, Phillips process.
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Table 1. Thermal Properties of PPS by DSC
and TGA

d i . : .
egrad.a tion maximum degradation % of residues
starting temperature (C) at 1000 C

temperature (C) pe
547.73 586.58 52.63

T2nd) Tod2nd) T(2nd) Ty lond) 4H, 4H, 4H,
() (¢ (0 (ty U/ (= J
91 231 278 128 4621 1843 138

Ty Cold crystallization temperature.

T e - Melt crystallization temperature.

4 H,, * Specific enthalpy of crystallization at 7.

4 H_, : Specific enthalpy of crystallization at T,,.
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Figure 1. Effect of reaction time on the conversion of
PPS:Na,S-XH,0 (X=4.3) was used, mole ratio SS/
DCB=1/1, reaction temperature 250 C (@), 270°C
(O).
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Figure 2. Effect of reaction time on the inherent vis-
cosity of PPS;mole ratio SS/DCB=1/1, reaction tem-
perature 250 C (@), 270 C (O), reaction time 3.5 hrs.
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Figure 3. Effect of reaction temperature on the con-
version of PPS;Na,S-XH,0 (X=4.3) was used, mole
ratio SS/DCB=1/1, reaction time 3.5 hrs.
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Figure 4. Effect of reaction temperature on the in-
herent viscosity of PPS;Na,S:XH,0 (X=43) was
used, mole ratio SS/DCB=1/1, reaction time 3.5 hrs.
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Figure 5. Effect of monomer mole ratio on the con-
version of PPS;Na,S-XH,0 (X=4.3) was used, reac-
tion temperature 250 C (W), 270 C (), reaction time
35 hrs.
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Figure 6. Effect of monomer mole ratio on the inher-
ent viscosity of PPS;Na,S-XH,0 (X=4.3) was used,
reaction temperature 250 °C (W), 270 € (0OJ), reaction
time 3.5 hrs.
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Figure 7. Effect of water content on the conversion
of PPS; mole ratio SS/DCB=1/1, reaction temperature
250 °C (W), 270 'C (), reaction time 3.5 hrs.
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Figure 8. Effect of water content on the conversion
of PPS; mole ratio SS/DCB=1/1, reaction temperature
250 °C (¥), 270 € (), reaction time 3.5 hrs.
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Table 2. Effect of Solvents on the Conversion and
Inherent Viscosity of PPS

inherent viscosity®

solvent conversion (%) (dL/g)
NMP 73.4 0.082
NMP/CHP 70.5 0.127
CHP 69.9 0.176

“Measured in 1-chloronaphthalene at 210 C.
Reaction condition : Reaction temp.(270 'C) feed ratio ([SS]:
[DCB]=1 : 1) reaction time (3.5 hr).

Table 3. Effect of Reaction Condition of PPS in
the CHP

mole

reaction reaction . water . inherent
) ratio conversion . .,

temperature time [5S]: content (%) viscosity®
[ h - (XH,0 0 dL,

(c) (hr) [DCB]( 0) (dL/g)

PPS- 1 230 35
PPS- 2 250 3.5
PPS- 3 270 3.5
PPS- 4 290 3.5
PPS- 5 300 35
PPS- 6 310 35
PPS- 7 270 0.5
PPS- 8 270 1

PPS- § 270 3.5
PPS-10 270 5

PPS-11 270 7

PPS-12 270 35
PPS-13 270 3.5
PPS-14 270 3.5
PPS-15 270 3.5
PPS-16 270 35

o143 2.1 0.117
4.3 60.4 0.127
4.3 69.9 0.176
4.3 57.1 0.195
43 52.7 0.150
4.3 27.9 0.143
4.3 13 0.017
43 58 0.040
43 69.9 0.176
4.3 67.6 0.141
43 71.0 0.150
4.3 20.2 0.059
i1 43 54.9 0.079
1 43 69.9 0.176
143 67.6 0.202
i1 43 48,6 0.064
PPS-17 270 3.5 1 023 63.7 0.170
PPS-18 270 3.5 1 43 69.9 1.176
PPS-19 270 35 12 64.0 -

PPS-20 270 35 1:1 142 53.4 0.073
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4 Measured in 1-chloronaphthalene at 210 C.
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