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Preparation and Characterization of Dy doped Ti-base SnO,/Sb Electro-catalytic Electrodes
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Abstract: Dysprosium was selected as a promoter for Ti-base Sn0,/Sb electrode to improve the electro-catalytic
ability in wastewater treatment. Dy doped Sn0O,/Sb electrodes with different compositions were prepared by pyrol-
ysis and were characterized by SEM, EDS and XRD. The degradation ability of prepared electrodes was also in-
vestigated using phenol as a model pollutant. The preparation parameters, including temperature and Dy doping
content, were studied in detail. The optimal pyrolysis temperature, Dy doping content were 650 °C, about 1%, re-
spectively. Doped SnO, material with well crystallinity favors completely decomposition of phenol. Compared with
Sn0,/Sb electrode, the unit cell of SnO, expands slightly due to the possible replacement of larger Dy* for Sn** at
these sites. The average size of SnO, nano-grains on electrode surface was smaller for Dy doped SnO,/Sbh elec-
trode, which implies a potential improvement in catalytic performance. Dy and Sb atoms were found to be en-
riched on the electrode surface layer when Dy was introduced and high content of Dy was not in favor of elec-

trode performance.
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Fig.1 Effect of preparation temperature on the electrode performance of Dy doped Sn0O,/Sh

(A) Phenol degradation curves, (B) cell voltage fluctuation
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Fig.2 Effect of doping amount on the electrode performance of Dy doped SnO,/Sh

(A) Phenol degradation curves, (B) cell voltage fluctuation
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Fig.3 SEM photographs of Dy doped SnO,/Sb electrodes
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calcined at different temperatures
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Table 1 Coating composition of Dy doped SnO,/Sb

electrodes
Element Sh / at% Dy / at% (10)
n ®Ti
electrode Theoretical Observed — Theoretical Observed 211
Dy/0% 100 2.79 0 0
tadd L4 Dy /5%
Dy/1% 100 6.4 13.69 1.00 2.52 -~
Dy/5% 100 9.00 5.00 29.75 \; Dy/33%
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Table 2 Refinements to the XRD patterns of SnO,

on Dy doped SnO,/Sb electrodes calcined
at different temperatures

Lattice parameters / nm Average grain

Electrode sample
ectrode sample size D / nm

a c
550 C 3.3% — — —
0% 0.471 77 0.319 92 8.8
650 C 3.3% 0.475 61 0.319 04 9.2
0% 0.472 81 0.317 20 9.7
750 C 3.3% 0.477 38 0.320 96 9

0% 0.474 55 0.318 88 10
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Table 3 Refinements to the XRD patterns of SnO,
on SnO,/Sb electrodes calcined at 650 °C
with different Dy contents

Lattice parameters / nm Average grain

Electrode sample .
size D / nm

a c
Dy/0% 0.472 81 0.317 20 9.7
Dy /0.5% 0.474 90 0.319 75 7
Dy/1% 0.476 32 0.318 62 7
Dy/3.3% 0.475 61 0.319 04 9.2
Dy/5% 0.473 86 0317 42 8
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