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Fig. 1 Schematic diagram of the cell reaction device
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Fig. 2 Schematic illustration in formation process of the as-prepared nanosheets assembled flower-like SnO, architectures
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Tab. 1 Orthogonal experiment

Parameter Sign Level one Level two Level three
Croo/(mol- L") A 0.6 0.5 0.65
Typag Msncl, -2H,0 B 1:1 0.5:1 1.5:1
Temperature/°C C 180 160 200
Time/h D 12 9 15
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Pl 3 R [R SR 45 1 SnO, i LR SEM BE A

Fig. 3 SEM images of SnO, catalyst prepared under different conditions
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Fig. 4 XRD patterns of SnO, (A. The XRD patterns of SnO, prepared under different conditions; B. The standard lines of SnO,)
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Tab. 2 Results of orthogonal experiment

No. A B C D Crystal size/nm Shape description/width
1 1 1 1 1 41.7 100 nm nanosheets
2 1 2 2 2 23.6 84 nm nanosheets
3 1 3 3 3 41.1 375 nm nanosheets
4 2 1 2 3 17.3 125 nm nanosheets
5 2 2 3 1 232 137 nm nanosheets
6 2 3 1 2 20.1 125 nm nanosheets
7 3 1 3 2 44.5 300 nm nanosheets
8 3 2 1 3 45.4 250 nm hexahedron
9 3 3 2 1 41.3 80-310 nm nanosheets
X, 35.5 345 35.7 35.4
Average X, 20.2 30.7 27.4 29.4
Xs 43.7 342 36.3 34.6

Range 23.5 3.8 8.9 5.2
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Tab. 3 The contents of various substances after discharge of 2000 mA-h
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Electrocatalysis of Nano-Tin Dioxide in the Battery Reaction of
Zinc-Nitrobenzene

TU Xu-guo'?, MA Xiang-yu'?, HE Rui-nan'?, WANG Xiao-juan’,
LING Chen'**, SUN Yun-xia'*¢, CHEN Song'*"
(1. Department of Chemistry and Chemical Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China;
2. Department of Chemistry and Chemical Engineering, Yancheng Institute of Technology, Y ancheng 224051,

Jiangsu, China; 3. Inspection and Quarantine Science and Technology Research Institute of Ningbo, Ningbo
315012, Zhejiang, China; 4. Jiangsu Sopu Co. Lid, Zhenjiang 212013, Jiangsu, China)

Abstract: The tin dioxide (SnO,) nanoparticles were synthesized by using a simple hydrothermal route in the presence of te-
trapropyl ammonium bromide (TPAB) as a surfactant. Accordingly, the titanium mesh based SnO, catalyst electrode was prepared.
The morphologies and structures of SnO, nanostructures were characterized by scanning electron microscopy and X-ray diffraction
spectrometry. The influences of reactant concentration, reaction temperature and time on the morphology of the products were in-
vestigated in detail. The electrocatalytic performance of SnO, for the reduction of nitrobenzene with zinc was studied. Possible for-
mation process and growth mechanism for such hierarchical SnO, nanostructures have been proposed based on the experimental re-
sults. The results showed that when the concentration of NaOH was 0.5 mol-L", the hydrothermal reaction temperature was 160 °C,
hydrothermal reaction time was 9 h, the as-prepared SnO, catalyst appeared thorny spheric particles consisting of nanosheets with
the particle size as small as 17 nm. Compared with Pt electrode, the catalyst electrode exhibited higher catalytic activity toward the
electrochemical reduction of nitrobenzene. The conversion rate of nitrobenzene was up to 74% and the maximum discharge power
density was 21.9 mW - cm?, which are much better than those with platinum electrode. The main reduction products of nitrobenzene
were aniline, p-phenetidine and p-chloroaniline.

Key words: nano-tin dioxide; electrocatalysis; znic-nitrobenzene; reduction
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