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Effect of SO, on the reduction of NO by methane over iron catalyst

SU Ya-xin, SU A-long, REN Li-ming, DENG Wen-yi
(School of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: The effect of SO, on the reduction of NO by methane over iron and iron oxides was investigated at
300 ~ 1100 C in an electrically heated ceramic tubular flow reactor in simulated flue gas and N, atmosphere. The
iron catalyst after reaction was characterized by X-ray diffraction (XRD) and the mechanism of NO reduction by
methane over iron catalyst in the presence of SO, was elucidated. The results demonstrated that methane is
effective to reduce NO over iron and iron oxides and SO, in the flue gas has little influence on the reduction of
NO. In N, atmosphere with 0.01% ~0.04% SO,, metallic iron can simultaneously eliminate almost 100% of
NO and SO, at a temperature above 700 C. In the simulated flue gas with 0.01% ~0.04% SO, , the efficiencies
of NO reduction at 850 C and 950 C are higher than 95% and 98% , respectively; the influence of SO, on NO
reduction is insignificant. More than 95% of NO is reduced by 1. 13% methane over iron at 1000 C in a
durable test over 100 h in the simulated flue gas atmosphere containing 0.02% SO, .
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Figure 1 Effect of SO, on the reduction of NO
over metallic iron in N, atmosphere
(flow rate 1.5 L/min, ¢y ,= 0.05% ,
®s0, = 0.01% ~0.04% in N, base)
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Figure 2 Reduction rate of SO, during the reduction
of NO over metallic iron in N, atmosphere
(flow rate 1.5 L/min, ¢y,= 0.05% ,
¢s50,=0.01% ~0.04% in N, base)

FE 1050 CTL LS5, F v #% i A8 7 2 , 78
N, R 2 = 0, IO R i B — B LT 1) ik 22 F
BB 10 ~ 20 H M8 K, il 7E % 55 FE A 2R B kAT
XRD (3 SEAAH , RHERAE a1 20 53 AR A #7404
K3 2 @y, =0. 04% I7E N, SR P EEIL 5 NO J5
) XRD 5K, HE 3 Al S h &4 SO, i,
& B R 1 SE Ik A FeO Ab, 84 B T FeS, Birks
LUy TR 2SR A L, B A R B B
SlEFEm L, 8 SO, &4 N, IHFE SO,, Bk



5434

SRAETR 5. SO, MR HETE 4R A T S5 NO SV 50 179

FeO, I #% BT R B A2 )
2Fe+S0, =2Fe0+0. 58, (1)

A FeS
. = FeO
e Fe

Intensity /(a.u.)

A
XSR—
10 20 30 40 50 60 70 80 90
20/(°)
B3 g0, 9 0.04% BIFE N, U5
ERIBJF NO JF R XRD 5%
Figure 3 XRD pattern of iron sample after reducing NO in

N, atmosphere when ®so, =0.04%
(flow rate 1.5 L/min, ¢y o= 0.05% ,
®50,=0.04% in N, base, 1050 °C)
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Figure 4 Effect of SO, on durable reduction of NO by
metallic iron in N, atmosphere at 800 °C
(flow rate 1.5 L/min, ¢y,=0.05%,
@50, =0 or 0.022% in N, base, 800 °C)
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Figure 5 XRD pattern of iron sample after durable reaction with NO at 800 °C
(2) 1 950,203 (b): @y, =0.022%
(flow rate 1.5 L/min, ¢y,=0.05% , in N, base, 800 °C)
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Figure 6 Effect of SO, on the reduction of NO by methane
over metallic iron in N, atmosphere
(flow rate 1.5 L/min, ¢y,=0.05% ,
®so, =0.01% or 0.04% , Pen, =0.4% in N, base)
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NO by methane in N, atmosphere when ®so, =0.04%
(flow rate 1.5 L/min, ¢y,=0.05%,
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Figure 9 XRD pattern of iron sample after reducing NO
by methane in simulated flue gas atmosphere when
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Figure 11 Durable test of NO reduction by methane

over iron oxides in simulated flue gas at 1 000 C
(flow rate 1.5 L/min, @y,= 0.05% , ®co, = 16.8% ,
®0,=2.0% , ¢cy, = 1.13% ,¢50,= 0.02% in N, base)
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Figure 12 XRD pattern of iron oxides after durable
reaction with CH, and NO at 1 000 °C
(flow rate 1.5 L/min, ¢y,= 0.05%, ®co, = 16.8% ,
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