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Abstract In sita electrical conductivity measurements on V,0;-WO4/TiO, catalysts were carried out at
between 100 and 300°C under pure oxyvgen, NO and NH; to investigate the reaction mechanism for amimonia
SCR (selective catalytic reduction) de NOX, The electrical conductivity of catalysts changed irregularly with
supply of NO. It was, however, found that the electrical conductivity change with ammonia supply was regular
and the increase of electrical conductivity was mainly caused by reduction of the labile surface oxygen. The
electrical conductivity change of catalysts showed close relationship with the conversion rate of NOx. Variation
of conversion rate in atmosphere without gaseous oxygen also showed that labile lattice oxygen is indispensable
in the initial stage of the de NOx reaction. These results suggest that liable lattice oxygen acts decisive role
in the de NOx mechanism. They also support that de NOx reaction occurs through the Eley?Rideal type
mechanism. The amount of labile oxygen can be estimated from the measurement of electrical conductivity
change for catalysts with ammonia supply. This suggests that measurement of the change can be used as a

measure of the de NOx performance.
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Table 1. Characteristics of samples

contents Titanium Vanadium Tungsten
samples (wt%) (wt?%)

% anataze 4.0 4.0

A anatasze 20 4.0

G anatase 20 x

I rutile 20 X
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Fig. 1. Temperature variation of NOx conversion rate for

different samples.
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Fig. 2. Temperature variation of electrical conductivity for
different samples.
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Table 2. The measured values of AG for different catalysts
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Tem. electrical conductivity (m™'Q") Conversion rate
Samples o AG
Y before gas supply after gas supply (%)
180 5305%10" 1.986X 107 1.4555%10° 63
M 200 8.972x1071° 3.407% 107 25098107 83
250 1.115% 10 9.446%10°® 8.331x10°% 100
300 1.329x 10 231107 2.177%107 100
180 1.645% 10" 2.024X 107" 1.86X10"° 53
A 200 1.423x 10 8.02x 101 6.597X 107" 80
250 4293%X 107" 3.051% 107 2.6217x10° 100
300 1.012x10° 3.82x10° 3.719x10° 100
250 1.095x 10" 3.206x 10" 2.111x 10! 27
G 300 4.544x 10" 1.025x 10 5.701x 10" 53
350 9.409< 107" 1.285% 107 3.441x 10" 91
200 4.123X 10" 4.88x 10! 7.57x10" 36
N 250 6.257x10™"" 1.178%< 107" 5.523x 101 60
300 5.881x 10" 4.9x10° 4.841x10% 98
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Fig. 5. NOx conversion rate as a function of the change of
electrical conductivity with ammonia supply.
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Table 3. Parameters for TPR measurements of wvarious catalysts.

S Aot

WOz conversion

Samples Number of peak Troax (°C) Peak area Hi-consumption (at 220°C)
1 387 0.02556 09
M 2 571 0.54484 19.6 90.6%
3 842 0.0370 1.33
1 537 022329 8.03
A 20.5%
2 830 0.01519 0.55
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N 475 0.09819 3.53 43.1%
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