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Fig. 1 Illustration scheme to the catalytic oxygen reduction mechanism of the electrode on the basis of graphene oxide with

redox protein immobilization as well as the mutual interaction between integrated enzyme and element of nano-composite
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Fig. 2 EIS spectrum for the evaluation in the electrical conductivity
of the basal electrode capped by GO based nano-complex with Lac
entrapment (a); The electrochemical testing platform for the
determination in the related parameters of the direct electron shuttle
dynamics for Lac based electrode with CV/LSV/CA techniques (b);
FRS (c¢) instrument for the characterization in the mutual
interactions between redox enzyme and the component of
nano-complex on the basis of Tcpp surface tailored GO
composite with Lac anchoring and XRD (d) apparatus for
the investigation in the physicochemical feature of
GO based nano-composite
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Design of Comprehensive Physicochemical Experiment: Electrocatalytic Reduction of

Oxygen on Porphine Derivative Functionalized Graphene Oxide with Enzyme Entrapmentthe

CAI Yan-Jun ZHANG Mi ZENG Han™ GUAN Ming
(Key Laboratory of Energy Storage and Photoelectrocatalytic Materials, College of Chemistry and Chemical Engineering,
Xinjiang Normal University, Urumqi 830054, China)

Abstract
indigent evaluation means and the deviation of didactical targets from the frontier and the

Some objections such as the obsolete contents, unitary experimental techniques,

hotspots of the current scientific research could be identified in the current teaching of physico-
chemical experiment. It should be the focus of the present pedagogical reformation in the experi-
mental curriculum. The novel and interdisciplinary item of physicochemical experiment is pro-
posed in the article to substitute the out-dated and confirmatory content of the present-day course
with the monotonous spectrometric means. The implementation of the comprehensive experi-
ment is intended to cultivate the students with the capability to evaluate the impact of the mutual
interactions between incorporated enzyme molecules and elements within the protein matrix on
the charge shuttle dynamics and the electro-catalytic efficiency of graphene based composite with
protein entrapment in virtue of the spectrometric and electrochemical techniques. Such actualiza-
tion of the synthetical experiment would impel the students to master the key points of the relat-
ed theory and the data proceeding methods. The content of the proposed experimental item is
relative fairly to the research frontier of the photo-electrochemical sensor. The enforcement diffi-
culty in the experimental reformation is relatively low. The execution of the experimental refor-
mation indicates its palpable feasibility in the ordinary colleges and universities. The intention of
such experimental innovation is proposed to explore and the estimate the direct electrochemical
behavior and the electro-catalytic performance on oxygen reduction of laccase based electrode with
porphine derivative functionalized graphene oxide as enzyme supporter.
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