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Scheme 1 The main reaction of PVC during photoageing
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Fig. 1 Infrared spectra of samples during UV irradiation
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Fig. 2 Absorbance coefficients of samples versus

irradiation time (A =395 nm)
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Table 1 Carbonyl index (Cl =A4,550/A 49 ) of samples during UV

irradiation
UV iraddiation time (day) PVC/Ca-Zn PVC/Sn  PVC/Pb
0 0.034 0. 125 0.114
8 0.236 0.264 0. 250
20 0. 753 0. 662 0. 561

FAL N E AR PVC 2078 K AR A
SR e R A IR, 0 T RERY SAAL R Ak
KIRAE > THEMI PR L. X a5 PVC 33 fE
i 11 A ALK A 1] 4 by SR A 7 B e e O 15 0. A
2 AT LIEREHA 5 Ph IRR I T, FEARIRE
/N, Ca-Zn (i B K, & SR R g . R0,

Table 2  Irradiation time and dependence of DSC data

Sample Ty (C) ngoh( C) AT, (%)
PVC/Ca-Zn 83.0 79.8 3.9

PVC/Sn 78.8 77.9 1.2

PVC/Pb 83.6 82.9 0.8

® UV irradation time is 0 d; " UV irradation time is 20 d; © AT, =

Ty =Ty

x 100%

20
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Fig. 3 Effect of UV irradiation on gel content of samples
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Fig. 4 Effect of UV irradiation time on color of samples:

(a) photo and (b) curves of AE versus irradiation time
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Fig. 5 Effect of UV irradiation time on retained percentage of impact strength (a) and elongation at break (b) of samples
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MICROSTRUCTURE AND PROPERTIES DEVELOPMENT OF
THERMALLY STABILIZED PVC DURING PHOTOAGEING

PI Hong, CHEN Shenging, GUO Shaoyun
(The State Key Laboratory of Polymer Materials Engineering, Polymer Research Institute of Sichuan University, Chengdu 610065 )

Abstract Three different poly ( vinyl chloride) (PVC) formulations were submitted to photo ageing. The
influence of the different thermal stabilizers was evaluated by means of ultraviolet-visible (UV-Vis) spectra,
fourier transform infrared (FTIR) spectra and differential scanning calorimetry ( DSC). The gel content formed
in exposed samples was estimated gravimetrically, and the color and mechanical properties changes of PVC
during photoageing were studied. It was found that microstructures of three PVC/thermal stabilizer blends
changed in the same tendency. As UV irradiation time increases, the conjugated polyene sequence, carbonyl
group and the gel content increase, respectively. And the molecular weight decreases. Meanwhile, the
yellowness index, the elongation at break and impact strength of the PVC sheets gradually decrease with
increasing UV irradiation time. The main photochemical reactions include photo-dehydrochlorination, photo-
oxidation, degradation and crosslinking. The degree and the kinetics of dehydrochlorination, oxidative,
degradation and crosslinking during photoageing were different in three PVC/thermal stabilizer blends. Sn was
the most efficient on restraining dehydrochlorination. Pb was the most stable in the reaction of oxidative
degradation and crosslinking. As a result PVC/Sn blends showed higher color stability, and the retained
percentage of impact strength and elongation at break of PVC/Pb blends were the highest among of the three
blends.

Keywords Poly ( vinyl chloride) ( PVC), Photoageing, Thermal stabilizer, Oxidative, Degradation,

Crosslinking





