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Research on the catalytic oxidation of Hg’ by modified SCR catalysts
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Abstract: A series of metal oxides were employed to modify the commercial SCR catalyst, and the Ce modified
SCR catalyst was selected and then subjected to detailed catalytic oxidation of Hg" by using the simulated flue
gas. The results indicated that the catalytic activity of the catalyst was increased remarkably after the Ce
modification, and the highest catalytic oxidation of Hg’ was obtained from the modified SCR catalyst with 9%
Ce loading, being 40% higher than that of the non-modified SCR catalyst. The BET and XRD analysis indicated
that the surface area of the 1% ~9% Ce modified SCR catalyst was no significant change compared with the non-
modified SCR catalyst, and the CeO, was well dispersed on the catalyst surface, without any aggregation. The
flue gas condition had great effects on the Hg’ conversion. The catalytic oxidation of Hg” would be significantly
increased by HCI, and also increased as the increasing of the temperature in a certain range. The highest catalytic
oxidation efficiency reached 95. 11% at the optimal space velocity, temperature and flue gas components. In
addition, the CeO, doping did not affect the denitration efficiency of the SCR catalyst.
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Figure 1 Schematic of the simulated device

1 ~4. gas cylinders; 5. valve; 6. mass flowcontroller;
7. volume flowcontroller; 8: gas mixer; 9 mercury generator;
10 heat insulator; 11; reactor; 12 thermostat;

13 realtirre mercury analyzer;

14 . computer; 15; exhaust absorbing device
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Figure 2 Effect of different doping metallic
elements on the mercury catalytic oxidation
experimental conditions: reaction temperatures 350 C ,
5% O, and N, as balance gas, GHSV =20 000 h™'

2.2 EUFIRRIRLE
ANF] Ce $B2% LA A it SCR ALY L 2= 1T
LA ALRIM e a5 R R 1, k&1 s,
1% ~9% Ce/SCR B2 E AL (1) b 2 18 FLS K 5 44
SCR AT L IF A Hh LB AR Ak, R 5 R FLZF
FF- Y fL A 1Y 125 8 A (R B Ce 524 Ho ol iy 2
— TR, 13% Ce/SCR 48 Z A Ak 57 1 L 3% I AR L
KBZ LRI 46/, 5P LR B 42
AR /N 23. 5% , 3% = T 2R K 8 Ak
T TEEARI R B T MY CeO, FITEL,

®1 EUFNEERERMILES

Table 1

Specific surface area and pore structure of the catalysts

Catalyst Specific surface area A/(m’-g™') Pore volume v/(cm’-g™')  Average pore diameter d/nm
SCR 72.09 0.42 23.39
1% Ce/SCR 71.68 0.41 22.84
5% Ce/SCR 71.23 0.40 22.28
9% Ce/SCR 70.61 0.40 23.33
13% Ce/SCR 67.67 0.36 17.89
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Figure 3 XRD patterns of different Ce loaded catalysts
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experimental conditions; reaction temperatures 350 C ,
7.5 mg/m’ HCI, 827 mg/m’ SO,, 5% O,
and N, as balance gas, GHSV =20 000 h™'
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Figure 5 Effect of gas composition on the
mercury oxidation without SCR catalyst
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Figure 6 Effect of gas composition and HCI on the mercury catalytic oxidation
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Figure 7 Effect of reaction temperature

on the mercury catalytic oxidation
experimental conditions: 7.5 mg/m’ HCI, 827 mg/m’ SO, ,
5% O, and N, as balance gas, GHSV =20 000 h™'
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