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h i g h l i g h t s

" The boron doped cryptomelane was
successfully prepared by a sol–gel
method.

" B-OMS-2 exhibited greater light
absorption property than that of
OMS-2.

" Higher weight loss and greater
texture change were obtained in
PE-B-OMS-2 sample.

" A plausible mechanism was
proposed on the basis of
experimental results.

g r a p h i c a l a b s t r a c t

a r t i c l e i n f o

Article history:
Received 8 June 2012
Received in revised form 27 September 2012
Accepted 28 September 2012
Available online 12 October 2012

Keywords:
Photocatalytic degradation
Polyethylene film
B-doped OMS-2
Mechanism research

a b s t r a c t

The boron doped cryptomelane prepared by a sol–gel method was employed as photocatalyst for the
degradation of polyethylene (PE) film under the UV and visible light irradiation. The cryptomelane
(OMS-2) and boron doped cryptomelane (B-OMS-2) were characterized by X-ray diffraction (XRD), laser
particle size analysis, Fourier transform infrared spectroscopy (FTIR), Raman spectroscopy, X-ray photo-
electron spectroscopy (XPS), UV–vis spectroscopy and porosimeter analysis. The results indicated that
the particle size, crystallinity of the boron doped OMS-2 increase, whilst surface area increase compared
to regular OMS-2. FTIR and Raman results suggested that the dopants were dispersed into the framework
of manganese oxide. The existence of interstitial boron in doped cryptomelane was confirmed by XPS. The
UV–vis spectra showed that B-OMS-2 sample exhibited greater absorption property than that of OMS-2
sample after boron doping. In order to explore the application of these manganese oxides in environmen-
tal remediation, an attempt has been made for the degradation of polyethylene films using synthesized
particles as catalyst in the form of PE-OMS-2 and PE-B-OMS-2 composite films under the UV–vis light
irradiation. Higher PE weight loss rate and greater texture change could be obtained in the system of
PE-B-OMS-2 composite in comparison with PE and PE-OMS-2 composite film, which indicated that the
B-OMS-2 catalyst made the photodegradation of PE film more effective, and B-OMS-2 showed a higher
catalytic activity than the regular OMS-2 under UV light irradiation. Compared to the UV light irradiation,
no obvious change was detected under the visible light irradiation. Finally, the mechanism of degradation
of composite film was also discussed.

� 2012 Elsevier B.V. All rights reserved.

1385-8947/$ - see front matter � 2012 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.cej.2012.09.105

⇑ Corresponding author. Tel.: +86 27 87287184; fax: +86 27 87397735.
E-mail address: zhudw@mail.hzau.edu.cn (D. Zhu).

Chemical Engineering Journal 213 (2012) 286–294

Contents lists available at SciVerse ScienceDirect

Chemical Engineering Journal

journal homepage: www.elsevier .com/locate /ce j

http://dx.doi.org/10.1016/j.cej.2012.09.105
mailto:zhudw@mail.hzau.edu.cn
http://dx.doi.org/10.1016/j.cej.2012.09.105
http://www.sciencedirect.com/science/journal/13858947
http://www.elsevier.com/locate/cej

