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Study on Thermo-oxidative Aging Mechanism of Polyvinyl Butyral

ZHONG Jianyong, LI Zhihui, DING Ling, LIANG Lihua, ZOU Yousi
(College of Materials, Xiamen University, Xiamen 361005, China)

[Abstract] Thermo-oxidative(TO) aging test for polyvinyl butyral (PVB) was carried out. Chemical
structure changes of PVB in the TO aging process were studied by means of three characterizations; ' H-NMR,
FT-IR and UV-Vis. TO aging mechanism of PVB was discussed. The results showed that PVB had poor anti
TO aging performance and the hydroxyl, carbonyl and butyral group of its three functional groups were
sensitive to heat. In the early stage of aging, PVB was mainly degraded. Firstly, under the effect of heat,
hydroxyls were oxidized and ester groups were decomposed. Then acetal rings were opened. The three reactions
produced alkoxy radicals and then ketones and aldehydes in further aging process. Alkoxy radicals induced
molecular chains rupture. They could also capture active hydrogen atoms in PVB and then produced radicals
again. In the later stage of aging, aging reaction of PVB was mainly crosslinking. At 1 d after TO aging.
aldehydes were produced. Hydroxyls and ester carbonyls began to decrease. At 2 d after TO aging., ketones
were produced. At 6 d after TO aging, acetal rings sharply decreased. During 30 d after TO aging, no olefins
were produced. The degree of aging was characterized by the ratio of the absorbance of the carbonyl to that of
the methyl, A5, /A 5:5. The TO aging equation was established under the experimental conditions.
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