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Fig.1 The photodegradation curves of PCL and PCE

(CL/EO mol% ;60/40)

Photodegradation condition; sample was irradiated 3hr

perweek by a 2000wHg lamp at 30°C
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Fig.2 The changes in inherent viscosity of PCL and PCE
{CL/EO mol% ;60/40) with hydrolytic time {at pH 9.0
and 40T )
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Fig.3 The changes in tensile strength of PCL and PCE

samples with irradiation time by a 4500W of Xe lamp
under 6~14 RH% at 25C
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Fig.4 The changes in elongation at break of PCL and
PCE samples with irradiation time by a 4500W of Xe
lamp under 6~ 14 RH% at 25'C
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Fig.5 The changes in inherent viscosity of PCL and PCE samples with irradiation
time by & $500W of Xz lamp wmder 6~ 14 RH% 2 25C
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Fig.6 GPC results of PEO film with 0.1% Fig.7 GPC results of PBO homopalymer in blend
benzophencae during plotodegradation with PCL during photndegradation
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PHOTODEGRADATION BEHAVIOR AND MECHANISM OF
POLYCAPROLACTONE-POLY(ETHYLENE OXIDE) BLOCK COPOLYMER

BEI Jianzhong, HE Weisong, HU Xingzhou, WANG Shenguo
( Institute of Chemistry, Chinese Academy of Sciences, Beiping 100080, China )

Abstract  The biodegradation behavior in vitro and in vivo of polycaprolactone-poly-
(ethylene oxide) block copolymers (PCE) has been reported in detail. Photodegradation test
of PCE was performed by exposure to UV light. The mechanical properties and the inherent
viscosity of PCE samples which are subjected to photodegradation were determined. The
photodegradation rate of PCE was much more faster than its hydrolysis rate and was
increased with increasing poly{ethylene oxide) content. The experimental results also
indicated that the pure poly (ethylene oxide) (PEQ) can not be photodegraded alone. A
mechanism for the photodegradation of PCE copolymers was proposed : the carhonyl groups in
PCL segments catalyze the breakage of the PEQ chains by a series of UV initiated free radical
reactions. When the free radicals induce the degradation of PEO segments in PCE, the
photodegradation of PCE mainly occurs in PEQ segments.

Key words  Photodegradation, Polycaprolactone-poly(ethylene oxide) block copolymer,

Photodegradation mechanism



