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The Improvement of Thermal Stability and Tensile Toughness
by the Photocrosslinking of Poly(phenylene sulfide) containing Acetophenone
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Abstract: Poly(phenylene sulfide) films containing acetophenone as a photoinitiator were photocrosslinked under UV
irradiation using a continuous UV irradiator. The gel fraction of the irradiated PPS in 1-Chloro naphthalene reached 94.7%
with increasing UV energy and the photoinitiator concentration in the film upto 200J/cm” and 12wt% respectively. Solid
state 'C NMR analysis suggested that the crosslinking occurred between the phenylene chains in PPS, indicating that the
acetophenone may abstract the phenylene hydrogens and subsequently adjacent polymer radicals could be recombined to form
the crosslinked structure. The crosslinking improved the thermal behavior of PPS such as loss of T, and T, higher melting
point and lower melting enthalphy as well as significantly higher peak pyrolysis temperature as much as 63.5°C. Surprisingly
the tensile toughness of the most crosslinked PPS increased by 842%, resulting from the substantial enhancements in tensile
modulus, strength and strain as much as 76%, 236% and 240% respectively. Also dynamic mechanical measurement
indicated that the distance between crosslinks in the crosslinked PPS reached 85.3 g/mol corresponing to a crosslink

density of 0.012 mol/g.
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Figure 1. Gel fraction of PPS depending on UV energy
and photoinitiator(PI) concentration.
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Table 1. XRD data of the photocrosslinked PPS
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Figure 4. TGA curves of PPS depending on gel fraction.

GF (%) 20 () B () d (nm) L (nm) Crystallinity (%)
Untreated 20.5 1.1 43 1.3 25.8

71.4 20.3 1.7 44 0.8 19.4

94.7 18.6 2.8 4.8 0.5 11.9

Table 2. TGA data of the photocrosslinked PPS

GF (%) 195 () T50 (C) DTGA Peak () Residue (%)

Untreated 425.8 489.9 463.9 345
71.4 480.0 5442 517.7 354
94.7 493.7 558.9 5274 35.6
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Figure 5. DSC curves of PPS depending on gel fraction.

Table 3. Tensile properties of the photocrosslinked PPS
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Figure 7. DMA curves of PPS depending on gel fraction.

GF (%) Modulus (MPa) Strength (MPa) Strain (%) Toughness (MPa)

Untreated 432.06 + 19.54 20.30 = 1.83 S5+1 0.57 + 0.05
71.4 673.68 + 27.72 40.78 + 2.24 15 £ 1 4.67 £ 0.52
94.7 761.86 + 29.34 68.41 + 2.47 17 £2 537 £ 030
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