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ABSTRACT: From the reaction condition study of linear high molecular weight poly{s-phen-
ylene sulfide) (PPS), the optimum conditions were found to be monomer concentration
2.5mol/L NMP, NaOH content as additive 0.01~0.03 mol/1 mol Na,S, and [Na,S]/[DCB]
mol ratio 1.01/1~1/1.03. Under these reaction conditions, substitution of a small amount of 1,
4-dichlorobenzene (DCB) with 1,2,4-trichlorobenzene (TCB), for example 0.005 0.01,
0.02 mol TCB, gave branched type PPS with M,, of 25300, 49100, 144000 g/mol, respectively.
Branched type PPS which was competely soluble in 1-chloronaphthalene at 210 C had lower
T, higher T'g and 25% lower degree of crystallinity compared to linear PPS.

Keywords: poly(p-phenylene sulfide), PPS, high molecular weight, branched type PFS.
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Table 1. Effect of Monomer Concentration on the
Yield and Molecular Weight of PPS

monomer conc.  yield

sample No. (mol/L NMP) (%) M, M/M,
PPS-1 1.0 91.3 12900 4.89
PPS-2 15 94.0 14800 5.13
PPS-3 20 96.0 17000 514
PPS-4 2.5 95.9 19300 5.25

Reaction condition : Reaction temp.(265 C), reaction time (Shr),
monomer mol ratio ((Na,S1/[DCB]=1/1.03), dehydration
level (1.5 mol H,O/1 mol Na,S), NaOH content (0.01 mol NaOH
/1 mol Na,S).

Table 2. Effect of NaOH as Additive on the
Yield and Molecular Weight of PPS

amount of NaOH  yield

sample No. (r mol/1 mol Na,S) (%) M MM,
PPS-5 0.01 96.8 15800 459
PPS-6 0.03 99.3 17400 471
PPS-7 0.05 984 14600 4.85
PPS-8 0.10 99.6 17300 5.20

Reaction condition : Reaction temp.(265 °C), reaction time
(5hr), monomer mol ratio ([Na,S1/[DCB]=1/1.03), dehydra-
tion level (1.5 mol H,0/1 mol Na,S), monomer concentration
([Na,S], [DCB]=2 mol/L NMP).
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Table 3. Effect of Monomer Mole Ratio on the
Yield and Molecular Weight of PPS

monomer mole ratio  yield

sample No. (Na,S/DCB) () M, MM,
PPS- 9 1.05/1 29.7 1060 162
PPS-10 1.03/1 285 1090 159
PPS-11 1.01/1 96.2 32400 6.12
PPS-12 1/1 986 23100 374
PPS-13 1/1.01 98.0 19900 551
PPS- 6 1/1.03 99.3 17400 471
PPS-14 1/1.05 98.3 15500 4.93
PPS-15 1/1.10 97.6 13100 426

Reaction condition . Reaction temp.(265 C), reaction time
(5 hr), NaOH content (0.03 mol NaOH/1 mol Na,S), dehydration
level (1.5 mol H,0/1mol Na,S), monomer concentration (2.0
mol/L NMP).
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Table 4. Effect of TCB/DCB Mole Ratio on the
Yield and Molecular Weight of Branched Type
PPS

amount of TCB yield

sampleNo. (i mol Nayy) (s v M/ Ma
PPS- 6 0 993 17400 471
PPS-16 0.005 99.8 25300 6.31
PPS-17 001 986 49100 1179
PPS-18 0.02 985 144000 30.67
PPS-19 0.04 998 18600 803

Reaction condition : Reaction temp.(265 C), reaction time
(5 hr), NaOH content (0.03 mol NaOH/1 mol Na,S), dehydration
level {1.5 mol H,0O/1:mol Na,S), monomer mole ratio([Na,S1/
[DCBI=1/1.01).
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Figure 1. DSC thermograms of TCB/DCB/Na,S

copolymerization samples; (a) PPS-6 sample (PPS ho-

mopolymer) and (b) PPS-18 sample (TCB 0.02 mol/

DCB 0.98 mol/Na,S 1 mol).

1200

1000
800

600

400 4 /"W

A
200 4 WM/-A"\/"/

Intensity (counts)

M

0 T T - T
16 20 24

Degrees 2 6
Figure 2. X-ray diffraction pattern of PPS-18.
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Table 5. DSC Thermal and X-ray Diffraction
Data of TCB/DCB/Sodium Sulfide Copolymeri-
zation Sample

sample T, T, 4dH, T, 4H; To. 4H, crystallinity
No. (¢) () (/g () (J/g) (€) (J/g) (%, by X-ray)
PPS- 6 88.6 139.3 32,5 278.3 49.3 227.0 51.3 64.6
PPS-16 91.1 1452 29.1 272.6 40.7 1934 38.3 54.2
PPS-17 92.2 154.9 30.9 267.1 38.0 176.4 35.4 52.3
PPS-18 93.8 171.1 32.0 257.3 30.5 154.1 18.3 483
PPS-19 99.1 1723 732371 64 1408 07 -
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AH; & T3E7) dEez A= o4 &
Fotd B o TCB ©@=AE o438l 210°7C 1-
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7HE PPSe] el glejMe TCBe) ko] Na,S
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