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Separation Efficiency of Photogenerated Charges and Photoelectric
Properties in Two Types of Heterojunctions

ZHAOQO Taotao

(School of Physics & Electronics, Henan University, Kaifeng 475004, China)

Abstract; Firstly, different composites of Cu, Bi, S nanoribbons and grapheﬁe (CBS-graphene) were fabricated with gra-
phene of 0.4, 0.8, 1.2, 1.6, 2.0 and 2. 4 wt. %. Using o-Fe,O; as electron acceptor, CBS and CBS-graphene as electron do-
nor, two types of heterojunctions (a-Fe; O; /CBS, o-Fe; O;/CBS-graphene) and bulk heterojunction (BHJ) solar cells were pre-
pared. The XRD results show that o-Fe; O; and CBS components can be indexed as the wgll—crystallized structures for two types
of heterojunctions. Moreover, all of composite systems present the .absorption characteristics of composite structure, but there
is not an obvious difference from absorption spectra. For CBS-graphene, the Jsurface photovoltage (SPV) increased gradually
with graphene changing from 0.4 to 1. 6 wt. ¥%. Above 1.6 wt. %, the SPV signal decreased continuously. Besides, «-Fe;O;/
CBS-graphene exhibits the higher photovoltaic response than «Fe; O; /CBS using steady state and electric field induced surface
photovoltage spectroscopy. With graphene of 1. 6 wt. %, a-Fe;Q;/CBS and o-Fe; O; /CBS-graphene BH]J solar cells present the
highest photoelectric conversion efficiencies of 3. 1% and 6. 8%, respectively. From thickness of film, energy level matching,
graphene conductive network and remarkably high electron mobility, etc. , the factors on the separation of photogenerated char-

ges and the charge dynamics were analysed in detail.

Keywords: surface photovoltage spectroscopy; photovoltaic response; o-Fe; O3 /CBS-graphene; heterojunction



