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Abstract: The power plant based deactivated catalyst was characterized by XRD, XRF and BET
and the cause of deactivation was determined as As,O,, alkali metal poisoning. However, the
crystal structure of the deactivated catalyst did not change and had a high specific surface area.
H,C,0,(0.01 mol/L) and NH, -H,0(0. 015 mol/L) was applied to regenerate the catalyst, and
the content of SO,, As,0;, K,O and Na,O on the surface of the catalyst could be reduced to
0.09 wt. % , 0.05 wt. % , 0.02 wt. % and 0. 01 wt. % , respectively. The activity of the catalyst
could be recovered after the reloading of 1. 5% V,0,. After loading 3 wt. % CuO, the catalyst
showed good catalytic activity at low temperatures. The NO, conversion rate of V,0;-CuO/TiO,
at 220, 250, 280 and 310 C was 62.4% , 82.2% , 90.8% and 95.5% , respectively.
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Table 1 Chemical compositions of deactivated catalyst( mass fraction) %
TiO, WO, SiO, CaO SO, AL O, Vv, 0, As, 0, Na,O
88.22 4.25 3.48 1.06 0.82 0.59 0.57 0. 45 0.16
K,O Fe,O, MoO, MgO P,0;, 710, Nb, O, SrO
0.12 0.10 0.09 0.05 0.01 0.01 0.01 0.01
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Table 2 Chemical compositions of regenerated and

modified catalysts( mass fraction) %
b2z 215y TRAE AR PP A AL
V,0;, 0. 56 1.51
WO 4.25 4.01
EELL S ’
e MoO, 0.07 0.05
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4 JE ’
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As As, O, 0. 05 0. 05
P P,0; 0.01 0.01

TR A TiO, 89. 95 85.48
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Fig. 2 XRD patterns of regenerated and modified
catalysts
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Table 3 Specific surface area, pore volume and average

pore diameter of the catalyst after deactivation,
regeneration and modification

R SBET/(mz'gil)

Ve’ ( cm’ 'gil ) Dyy/nm

KeTh 145. 55 0.58 15.8
A 134.23 0.55 16.2
etk 128.15 0.50 15.9
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Fig. 3 NO, conversion of deactivation, pickling-alkali
washing and reloading vanadium catalysts
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Fig. 4 NO, conversion of catalysts with different CuO
loading
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