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Effect of cobalt on the catalytic performance of industrial V-Mo/Ti
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Abstract : In order to enhance the catalytic performance at low flue gas temperature and broad its catalytic activity temperature , cobalt mod-
ified industrial V-=Mo/Ti De—NO, catalysts were prepared by impregnation method. XRF, N, —adsorption desorption, H, —=TPR, Raman
spectrum and NH;—=TPD were used to characterize the catalysts. The denitrification performance and resistance to SO, and H,O of the dif-
ferent catalysts were tested by a fixed—bed micro—reactor. The results show that the loading of CoO has little impact on the pore structure
and crystal structure of V=Mo/Ti catalyst. The structures of VO, and MoO_ species of V—Mo—Co/Ti catalysts are similar to that of the
V-Mo/Ti catalyst. Suitable amount of CoO (0.28% ) can lead to the enhancement of acidity of the catalyst,without decreasing the reduc-
ibility of the catalyst. As a result,the catalyst activity is improved. When the flus gas temperature is 280 °C ,the NO, conversion of CO-
2 catalyst with 0.28% CoO is above 80%. However, excessive loading of CoO might results in the coverage of active sites by CoO,which
reduces the chances of contact between VO _ species and the reaction gas. Consequently,the catalytic activity of the catalyst decreases. Be-
sides, this study also finds that the SO, and H,O resistance of the catalyst can be effectively enhanced by Co modification.

Key words : denitrification catalyst; Co modification ; SCR ; catalytic performance ; V-Mo/Ti
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Table 1 XRF and textural properties for different catalysts
o V,05 MoO, Co0 B 1Y L&/ P AL/
’ Fhssn  BRSEUe RS/ % (m® - gh) (em® - g™) nm
CO-1 1.01 2.48 — 74.4 0.356 19.16
CO-2 0.99 2.47 0.28 69.4 0.347 19.74
CO-3 1.02 2.49 0.61 69.3 0.343 20.04
CO-4 1.03 2.48 0.93 68.2 0.336 20.71
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Fig.1 Isotherms of N, adsorption and desorption Fig.2  H,-TPR profiles for different catalysts

over different catalysts
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Fig.3 Raman spectra of different catalysts

162



i URHIE A . Co X Tl V=Mo/Ti Bt fils A 5] 1Y 5% i

2022 455 5

ANEMEALFE NH, -TPD S #r W& 4 i 4
R Ak 77 ¥ 75 300 ~ 450 °C M B NH, fid fff 0, B
CoO FrHEIEAN AL Y NH i RFF 06 1 B2 ¥ 1 4
AL L CoO M2k 2T 2 0.93% BT, fi b5 1)
NH, JI5 B 06 17 B B A, DB CoO 1 B 283488 i 1 4k
FIR i

250 300 350 400 450 500 550
REE/C
B4 & E AT B NH,-TPD A
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Fig.5 NO, conversion of different catalysts
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Fig.6 Effects of SO, and H,0 on NO, conversion
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