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Preparation and Electrochemical Performance of Bi-Based Compounds Film-Coated ZnO

YANG Jin-Lin YUAN Yong-Feng® CHEN Yuan-Bin GUO Shao-Yi
(College of Machinery and Automation, Zhejiang Sci-Tech University, Hangzhou 310018)

Abstract: A method to improve cycling performance of ZnO by coating ZnO with Bi-based compound film using a
hydrolyzing-deposition method was presented in this work. The microstructure and electrochemical properties of the
coated ZnO was investigated in detail. TEM, XRD and EDS indicated that a film composed by Big(NO3),(OH),05 -
2H,0, BiO and Bi,0; was successfully coated on ZnO. Surface modification can improve rate capability and cycle
stability of ZnO. The coated ZnO containing 5.1wt% Bi showed the best cycle stability, average discharge
capacity of 509 mAh-g™ and utilization ratio of 78%. Charging/discharging curves and CV curves showed that the
coating with Bi-based compound film decreased the charging plateau voltage, widened discharge plateau and
increased electrochemical activity. The surface coating with Bi-based compound film decreased the contact
between active material and the electrolyte, suppressed the dissolution of ZnO, and improved cycling stability.
The micropore structure in the film made the active materials contact with HyO and OH~ that is necessary for

charging/discharge reactions, assuring high discharge capacity of the coated ZnO.
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35K 6.1.6.7.7.6 1 8.4 g ZnO 4 BUTE KW
G IS BCLTF (SR b, SR B PO R
i 15 min, &S HMA 0.125 mol- L' NaOH 7K
# 50,100,150 ,200 mL(n -, =1:6), 4kZE )
15 min J5 B0 4 B UTTEY) 90 CE= T4, T
i bR T

AL X 8T 4 A7 9 A0 (XRD, D/mas-rA, H &
Rigaku,Cu 8 Ko 5857, B4 H 0.154 06 nm , $9 4 4

FE 4°-min™) SPHTRESPOMIAE . X SRR IS (EDS,
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Fig.1  XRD patterns of ZnO treated by Bi(NO;),-HNO;
solution
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Fig.2 TEM images of (a) untreated ZnO, (b) TEM and (c) (d) HRTEM images of Bi-based compounds film-coated
ZnO with Bi content of 11.5wt%
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