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Abstract: Polyphenylene sulfide (PPS) is used for electronic devices, precision equipments, and various fields because
of its outstanding properties such as thermal stability, mechanical properties, chemical stability and dimensional stability.
Also, it is lightweight and has better mechanical properties than other engineering plastics so it can substitute metals in
many industries. However, there are a few studies on the improvement of flowability of PPS and it is extremely difficult
to understand how the additives affect the fluidity. In this study, several flow modifiers were designed and synthesized.
Their core structure was diphenyl thioether, which was flanked by ether or amide bonds. Flowability was confirmed by
preparing spiral specimens after mixing PPS and additives for 3 min using a microcompounder. Torque was measured
by v 1.5 microcompounder program. Disc specimens were prepared and their viscosity was measured. The relationships
between the flowability and the structure of flow modifiers were analyzed.
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Scheme 1. Synthesis of 1,1'-thiobisbenzene.

Table 1. Weight of Each Monomer of Several Types of 1,1'-
Thiobisbenzene
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Scheme 2. Synthesis of N,N'-(thiodi-4,1-phenylene)bisamide.
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Table 2. Weight of Each Monomer of Several Types of N,V'-
(Thiodi-4,1-Phenylene)Bisamide

Aminosulfide Aliphatic acid

Sample code

Sample code Thiodiphenol (g) Alkyl halide (g) (APSS) (g) (2
TE-10 4.37 11.06 TA-10 6.489 10.34
TE-14 4.37 13.87 TA-14 6.489 13.7
TE-18 4.37 16.67 TA-18 6.489 17.07
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Figure 2. '"H NMR spectrum of TE-14.
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Figure 3. '"H NMR spectrum of TE-18.

Table 3. EA Data of TE-10, 14, 18

Calculated value

C (%) H (%) 0 (%) S (%)
TE-10 77.1 10.1 6.4 6.4
TE-14 78.6 10.9 5.2 53
TE-18 79.7 114 4.4 4.4
Measured value
C (%) H (%) 0 (%) S (%)
TE-10 77.2 10.2 6.5 6.1
TE-14 78.7 11.0 53 5.0
TE-18 80.3 11.6 3.9 42
3300~3500cm-1 amine N-H
1710cm-1 carboxylic acid C=0
1650cm-1 amlde C=0, 1600cm-1 N-H
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Figure 4. IR data of APSS, stearic acid, TA-10, 14, 18.
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Table 4. EA Data of TA-10, 14, 18
Calculated value
C (%) H (%) N (%) 0 (%) S(%)
TA-10 73.2 9.2 53 6.1 6.1
TA-14 75.4 10.1 44 5.0 5.0
TA-18 77.0 10.8 3.7 4.3 43
Measured value
C (%) H (%) N (%) 0O (%) S(%)
TA-10 73.5 83 54 7.0 5.9
TA-14 75.7 10.2 4.4 4.6 5.1
TA-18 77.1 10.8 3.7 4.0 44
—
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Figure 5. DSC data of TE-10, 14, 18.
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Figure 6. DSC data of TA-10, 14, 18.

sulfide), stearic acid, TA-10, 14, 189 th3} FTIR ~HEH
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Figure 7. TGA data of TE-10, 14 ,18 and TA-10, 14, 18.
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Figure 8. Isothermal test data of TE-10, 14,18 and TA-10, 14, 18.
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Figure 9. Photographs of spiral specimens: (a) PPS, PPS w/TE-10,
PPS w/TE-14, PPS w/TE-18; (b) PPS, PPS w/TA-10, PPS w/TA-14,
PPS w/TA-18.
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Figure 10. Spiral specimen length of PPS with flow modifiers.
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Figure 11. Torque of PPS with flow modifiers: (a) PPS, PPS w/TE-

10, PPS w/TE-14, PPS w/TE-18; (b) PPS, PPS w/TA-10, PPS w/
TA-14, PPS w/TA-18.
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Figure 12. Viscosity of PPS with flow modifiers: (a) PPS, PPS w/
TE-10, PPS w/TE-14, PPS w/TE-18; (b) PPS, PPS w/TA-10, PPS
w/TA-14, PPS w/TA-18.
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