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Abstract

In this paper photo-oxidative degradation of degradable mulching films was studied. Low-density polyethylene (LDPE) films 
were denominated as 3# and 4# (containing 3.43% and 0.44% degradable masterbatch, respectively), They were exposed to
different irradiation condition of i: ultra violet A irradiation (UVA), ii: ultra violet A and B irradiation (UVA-B), both at 58±2°C. 
The physical chemical property of the plastic film is influenced by factors in many aspects, especially the composition of the 
plastic film. The chemical and physical changes were measured by the carbonyl index (CI), viscosity-average molecule weight 
(Mv), differential scanning calorimetry crystallinity and mechanical properties. Incorporation of degradable masterbatch was 
effective in initiating the photo-degradation of LDPE in short span of time both. However, the deterioration of samples induced 
by UVA-B irradiation is worse than that by UVA irradiation. The CI of 3# LDPE film gets 0.11 by UVA irradiation, while the 
value displays 0.22 by UVA-B irradiation. The Mv of 3# LDPE film is lower than 5,000 after 400 hours at UVA-B irradiation, 
while the Mv of 3# LDPE film is lower than 5,000 after 1200 hours at UVA radiation.
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1. Introduction

Polyethylene (PE), which has good processing 
and mechanical properties, high thermal stability and 
light-weight, has occupied a very important position 
in several fields (agriculture, industry etc.) due to its 
low cost and high versatility. However, a serious 
problem exists in PE productions for its non-
degradability which causes many problems 
(Comanita et al., 2015; Scarascia Mugnozza et al.,
2006). The degradation of polymeric materials is 
caused by various factors such as heat, UV radiation,
radiation ozone, mechanical stress and microbes 
(Briassoulis et al., 2005). For the mulching film, the 
light plays a crucial role in its photo-degradation. The 
Grotthus-Draper Law states that only the radiation 

absorbed by a system is effective in producing 
chemical changes. Most polymers can absorb UV 
radiation of <300 nm, while those with 
chromophores such as carbonyl groups and 
unsaturated centers can absorb even longer 
wavelength of UV radiation.

As shown in Table 1, the maximum sensitivity 
of several polymers which was determined by the 
bond dissociation energies is in the range of 290-400 
nm. As the photon energy increases with decreasing 
wavelength of radiation, it is reasonable to expect the 
high-energy short-wavelength radiation to be more 
effective in promoting a wider range of 
photochemical reactions. Consequently, polymers 
exhibit marked wavelength sensitivity in their photo-
degradation behavior. 
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