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MnO,-SnQO, Catalysts Synthesized by a Redox Coprecipitation Method
for Selective Catalytic Reduction of NO by NH;
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Abstract MnO,-SnO, composite oxides prepared by a redox coprecipitation route were tested in selective
catalytic reduction of NO by NHj at low temperature. The results showed that the MnO_,-SnO, catalyst with a
Mn Mn+ Sn molar ratio of 75% exhibited the best performance on which NO conversion of 100% could be
achieved at temperatures of 120 — 200 C. The characterization results of N, adsorption-desorption X-ray
diffraction and X-ray photoelectron spectroscopy indicated that the higher surface area the formation of solid
solution between manganese and tin oxides and the high oxidation state manganese species were responsible for
the high catalytic activity of the MnO,-SnO, catalyst.
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1 MnO,-Sn0, BET XPS NO
Table 1 BET surface areas XPS results of the MnO,-SnO, catalysts and the special reaction rates r of NO
Sample Sper m? g E, Mn2ps, eV Mole ratio »* pmol b m?
Mn Sn O Mn+Sn
Sn0, 58.1 — 0 2.1 0.9
25% MnO, -Sn0, 106.6 642.1 0.2 2.3 2.3
50% MnO, -Sn0, 121.8 642.2 0.7 2.1 4.2
75% MnO, -Sn0, 128.9 642.2 2.9 2.1 4.3
MnO, 34.4 641.6 — 3.0 13.6
" Reaction conditions 6=100 T 0.05%NO 0.05%NH; 3.0%0, He balance GHSV=36000 ml g h .
MnO,-SnO, SnO, SnO, Bragg
MnO,-CeO, i Mn** 0.053
1 MnO,-SnO, XRD . MnO, nm Sn0O, Sn**
20=23.2° 33.1° 38.4° 45.3° 49.5° 55.3° 0.069 nm 2 Mn Mn +
a-Mn,O; JCPDS 24-0508 . Sn =75% 20=27.3" 34.4° 52.9°
SnO, XRD 20=26.7" 34.3° 52.6° SnO,
SnO, 20=37.4° 42.7° 56.8°
JCPDS 21-1250 . MnO,-SnO, B-MnO, JCPDS 24-0735
MnO,  SnO, . Mn 01 111 211
Mn+Sn <<50% MnO, SnO, 20=27.3°
SnO, B-MnO, B-MnO, 110 SnO, 110
SnO, MnQO, SnO, 20 =
MnO,-Sn0O, 33.1° a-Mn, 04 222
MnO, Mn,O;
g g = SnO, MnO,-SnO,
e Mn
2.2 XPS
2 a 75 %
N S z = = MnO,-SnO, MnO, Mn 2p XPS
L =~ AE S Mn 2 ps 1. 75%MnO,-SnO,
= _ Mn 2p XPS 642.2 ¢V
§ MnO, 2 p3 » MnO, Mn 2p;5 5
641.6 eV Mn,O;
P14 Galakhov P Mn 35 XPS
Mn Mn 3s XPS
AE;, Mn 35 Mn
T 2 b 75%Mn0O,-SnO,  MnO,
20/) Mn 35 XPS Mn 35 XPS  AEs,
1 MnO,-Sn0, XRD 5.0 5.7 eV 75 % MnO,-SnO, Mn
N W w0,
4 75%Mn0O,-Sn0, 5 MnO, Mn3* XRD
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2.3 Singoredjo . Park
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NO NH; NO
20 100 C NO Lewis
1 NO Bronsted
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MnQO..-SnO, Mn Sn** Mn** Lewis
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100 . Sn** Mn
) } -ONH, 9. 200 C SCR
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30 (5) 26
S 70 NH; Sn**
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S 60
g MnQO,.-SnO,
S sop @ SCR
40
3
10
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oo T w0 60 1;0 H :oo 120~200 C NH;
Temperature (C) NO
4 MnO,-Sn0O, NH; Mn-Sn Mn
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Fig 4 Effect of temperature on the catalytic performance
of MnO,-SnO, catalysts for selective catalytic re-
duction of NO by NH;

1 SnO, 2 25%MnO,-SnO, 3 50%MnO,-SnO,
4 75%MnO,-SnO, 5 MnO,

Reaction conditions 0.05% NO 0.05% NH; 3.0% O,

He balance GHSV=36000 ml g h .
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