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Figure 1 Schematic diagram of Ce’ analysis process
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Wet-chemistry Fabrication of Pd/CeO, Interfaces and Comparison with Pd/SnO,

in Terms of Formate and Ethanol Electro-oxidation Catalysis

WANG Jianshe', YAN Jiejie' , ZHANG Chong', XI Jingyu’, ZHAO Jianhong', SONG Chengying'

(' 1.School of Chemical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Tsinghua Shenzhen International Grad-
uate School, Tsinghua University, Shenzhen 518055, China)

Abstract ; Interfaces playvital role in various electrocatalysis and thus exploring cheap and facile method for fab-
ricating interfaces was of great significance. In this study, a wet-chemistry method for fabricating Pd/CeO, inter-
faces was proposed, in which Pd was in-situ reduced by Sn(OH),, while CeO, was formed through Ce™ enrich-
ment and homogeneous precipitation onto Sn( OH), that is transformed from Sn( OH),. The introduction of CeO,
was confirmed by scanning electron microscope ,energy-dispersive spectroscopy and X-ray photoelectron spectros-
copy. Electrochemical characterization showed that CeO, replaced SnO, surface and hardly lowered the electro-
chemical active surface area of Pd, meaning that metal oxides with poor electrical conductivity could be used by
this fabrication method.The cyclic voltammetry and chronoamperometry were used to further compare the catalytic
behavior of Pd/Ce0, and Pd/Sn0, interfaces for the electrooxidation of formate and ethanol. It shows that Pd/
CeO, is more active than Pd/Sn0O, for formate and ethanol oxidation, the reason for which might be ascribed to
Pd/CeO, interface that prohibits CO adsorption. We believe that the present study could provide simple avenue
for fabricating interfaces between noble metals and metal oxides even with poor electrical conductivity.

Key words: wet-chemistry preparation ; interface fabrication; Pd/CeO,; Pd/Sn0O, ; formate electro-oxidation;

ethanol electro-oxidation
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A Multi-objective Differential Evolution Algorithm with Elite-archive and

Opposition-based Learning

WANG Shenwen'?, WANG Jiaying'®>, ZHANG Jiaxing'>, WANG Feng’, WANG Hui'

(1.School of Information Engineering, Hebei GEO University, Shijiazhuang 050031, China; 2.Laboratory of Artificial Intelligence
and Machine Learning, Hebei GEO University, Shijiazhuang 050031, China; 3.School of Computer Science, Wuhan University,
Wuhan 430072, China; 4.School of Information Engineering, Nanchang Institute of Technology, Nanchang 330099, China)

Abstract; The multi-objective optimization problem became more and more complex. Inspired by the ensemble
algorithm, a multi-objective differential evolution algorithm with elite-archive and opposition-based learning is
proposed in this paper. In this algorithm, an external archive was created to save the nondominated solutions in
the evolutionary process of the population. It used the preset opposition-based generation jumping andopposi-
tion-based learning to generate the different solutions of the individual and stored in the elite archive, to ex-
pand the search scope and improve population diversity. The grid was used to determines the coordinates of the
solutions, and the restricted mating pool was generated according to certain constraints. The parent solutions
were selected in the restricted mating pool to produce the new individual by using differential evolution algo-
rithm , then generated the next iteration population by constrained decomposition with grids sorting. The experi-
mental results showed that the proposed algorithm had strong robustness with the shapes of PFs in solving un-
constrained multi-objective optimization problems was superior to some state-of-the-art multi-objective
algorithms in diversity and convergence on UF test problems.

Key words: multi-objective optimization; elite-archive; opposition-based learning; differential evolution algo-

rithm ; constrained decomposition with grids



