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Fig. 1 Denitrification rate curves of Vx-MnosFeo20:2
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Fig. 4 SEM images of MnosFeo202 and Vi-MnosFeo202: (a) MnosFeo202; (b) Vo.os-MnosFeo202; (¢) Vo.-MnosFeo202;
(d) Vo2-MnosFeo202; (e) Vo3-MnosFeo202; (f) Vos-MnosFeo202; (g) MnosFeo20: after sulfur resistance reaction;
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Fig. 5 SEM images and EDAX element mappings distribution of Vo3-MnosFeo202: (a) SEM image; (b) Element Overlay;
(¢) Mn; (d) Fe; (e) V; () O

1 Vi-MnosFeo20: FEfR T No PIERIE BRI
Table 1 N2 physical adsorption test of V.-MnosFeo202 sample

Sample Specific surface area/(m?g™')  Entrance/(102cm?®-g™!)  Average pore size/nm
MnosFeo202 49.702 0.208 2.76
Vo.0s-MnosFeo.202 47.568 0.196 2.28
Vo.1-MnosFeo.202 46.325 0.198 1.96
Vo2-MnosFeo.202 43.256 0.165 1.85
Vo3-MnosFeo202 42.169 0.183 1.83
Vo.4-MnosFeo.202 36.432 0.168 1.65

Vo3-MnosFeo20:2

. . 40.598 0.149 1.49
after sulfur resistance reaction
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Fig. 6 Mn 2p XPS spectra of MnosFeo202: (a) MnosFeo202; (b) MnosFeo202 after sulfur resistance reaction
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Fig. 7 Mn 2p XPS spectra of Vo3-MnosFeo202: (a)Vo3-MnosFeo202; (b)Vo.3-MnosFeo 202 after sulfur resistance reaction
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Table 2 MnogFeo202 F Vo3-MnosFeo20> analysis of Mn

before and after sulfur resistance reaction

Mass fraction/%

Sample
Mn** Mn**  Mn*
Mno sFeo202 - 56.5 44.5
Vo3-MnosFeo20:2 - 47.7 52.3

Mno sFeo20; after sulfur
resistance reaction

Vo.3-MnosFeo20: after sulfur
resistance reaction

27.9 36.8 353

44 45.1 50.5
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8 Vo3-MnosFeo20: 1] V 2p XPS Jitf
Fig. 8 V 2p XPS spectra of Vo3-MnosFeo202: (a) Vos-
MnosFeo202; (b) Vos-MnosFeo20: after sulfur resistance

reaction
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Fig. 9 O Is XPS spectra of Vi-MnosFeo202: (a) MnosFeo202;

(b) MnosFeo202 after sulfur resistance

# 3 Vo3-MnosFeo20: il [ AT V ICER & &S HT
Table 3 Vo3-MnosFeo20: analysis of V before and after

sulfur resistance reaction

Sample Mass fraction/% [n(VH+Vy
V3* V4 V5t n(V'™)1/%
Vo3-MnosFeo202 29.17 43.88 26.94 73.06
Vo3-MnosFeo20:2
after sulfur 23.12 3642 40.46 59.54

resistance reaction
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Binding energy/eV
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XPS Jtik

Fig. 10 S 2p XPS spectra of MnosFeo202 and Vos-
Mno.sFeo20:2: (a) MnosFeo20:> after sulfur resistance reaction;

(b) Vo3-MnosFeo202 after sulfur resistance reaction
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Preparation of V.-MnosFeo20: catalyst and
its anti-sulfur denitration performance

HE Han-bing" %3, ZHANG Ye-lin!, ZENG Jing!, ZHANG Li', ZHENG Ya-jie', MA Ying*

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. National Key Laboratory of Environmental Protection Mining and Metallurgy Resources Utilization and
Pollution Control, Wuhan University of Science and Technology, Wuhan 430081, China;
3. Key Laboratory of Metallurgical Emission Reduction & Resources Recycling, Ministry of Education,
Anhui University of Technology, Ma’anshan 243002, China;
4. Yongqing Environmental Protection Co., Ltd., Changsha 410001, China)

Abstract: In order to better adapt to the needs of industrial denitration, this paper selected cheap ferrous metals Mn
and Fe as the main raw materials of the catalyst, and greatly improved the low temperature denitration performance
and sulfur resistance performance of ferromanganese catalyst by doping V. In this paper, Vi-MnosFeo20: catalyst
was prepared by co-precipitation method. X-ray diffraction (XRD), scanning electron microscopy (SEM) and
X-ray photoelectron spectroscopy (XPS) were used to investigate the effects of V20s supplemental amount on the
structure, morphology and anti-sulfur denitration performance of MnosFeo202 catalyst. The results show that the
main phase of Vi-MnosFeo20: catalyst is Mn2Os, which has good homogeneity and fine particles. Vo3-MnosFeo202
catalyst has more performance sites and better anti-sulfur denitration performance. The denitration rate can reach
90.36% at 300 °C, which is about 100 ‘C lower than the temperature when the denitration performance of
MnosFeo20: catalyst reaches 90%. At the same time, under the reaction condition of V(CO):V(NO):/(S0») is 3:1:1,
the denitration rate of the catalyst can still keep above 80%.

Key words: ferromanganese catalyst; V205 doping; catalytic denitration; CO-SCR; NO
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