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Fig. 1 'H NMR spectra of PVC solution before and after irradiation
(a) 0 Gy, (b) 5X10° Gy, (c) 2X10* Gy, (d) 5X10* Gy, (e) 1.7X10° Gy, () 2.8X10° Gy
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Table 1 T, of protons of PVC after irradiation
Dose(Gy) Ty /ms
X10° —CHCI —CH,
0 22.3 8.3
5 22.8 15.5
20 24.3 16. 8
50 24. 8 17.7
175 27.5 19.4
280 15.4 20.5
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Fig. 2 IR spectra of PVC before and after irradiation

(2) 0 Gy, (b) 2X10' Gy, (&) 5X10' Gy, (d) 1.7X10° Gy, (e) 2.8X10° Gy
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Fig. 3 1»C NMR spectrum of PVC after y irradiation at 2. 8 X10° Gy dose
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Fig.4 'H NMR spectra of PVC after y irradiation in DMSO-ds and ODCB-d, +10 % DMSO
(a) 0 Gy, (b) 1.7X10° Gy, (¢) 2.8X10° Gy
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Table 2 T, values of PVC after radiation by “Co y in ODCB +10% DMSO-d;

Tg,/ms
Dose
. —CHCI(® —CH(®
10°(Gy)
4. 85 4.70 4. 49 2.41 2.24 2.09
0 28.0 29.2 22.3 24. 20 18.0 22.40
1.7 26. 60 29.0 22.6 25.10 20.0 25.30
2.8 26.0 28.1 22.2 25.14 20. 60 23.90
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The Effects of Irradiation on Polyvinyl Chloride Studied by NMR

YAN Xiu-ling®, ZHAO Xin'**, TANG jun', SUN Wan- fu'
(1. The Center of Analysis and Measurement, Xinjiang University, Urumqi 830046, China;
2. Normal College of Yili, Yili 835000, China;
3. State Key Laboratory of Magnetic Resonance and Atomic and Molecular Physics

(Wuhan Institute of Physics and Mathematics, Chinese Academy of Sciences), Wuhan 430071, China)

Abstract: The effects of *°Co irradiation on polyvinyl chloride(PVC) resin were studied
by 'H and " C NMR spectroscopy, proton spin-spin relaxation time (7T,) measurement
and FT-IR spectroscopy. The results indicated ®Co irradiation induces degradation in
PVC resin. T, of the protons in —CH, was found to increase with the irradiation dose,
and this can be attributed to the fact that T, of —CH, protons is mainly determined by
low frequency and long range motion of the chain, and is insensitive to short range seg-
mental motion in the polymer structure. The results of ?C NMR measurements showed
that % Co rays irradiation causes oxidization of the polymer, as indicated by the appear-

ance of carbonyl signals.

Key words: NMR, PVC, FT-IR, spin-spin relaxation time
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