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Effect of P on catalytic performances of V-Mo/Ti denitration catalyst
Huang Li', Wang Hu', Zong Yuhao', Chang Zhengfeng', Gao Yibo', Li Jinke', Yu Yang’

(1. Datang Nanjing Environmental Protection Technology Co., Ltd., Nanjing 211111, Jiangsu, China; 2. School of Envir-
onmental Engineering, Nanjing Institute of Technology, Nanjing 211167, Jiangsu, China)

Abstract: Industrial V-Mo/Ti denitration catalyst was modified by phosphorus (P) via impregnation
method to enhance the catalytic performances. The catalyst was characterized by XRD, N, adsorption
and desorption, XPS, H,-TPR and UV-vis. The denitration activities of the catalyst were tested on a
fixed-bed micro-reactor. The results show that phosphorus has little impact on the crystallographic form
and pore structure of the catalyst. The presence of P could increase the polymeric vanadate of the cata-
lyst, leading to the increase of (V>'+V*)/V"" ratio and chemisorbed oxygen. This tendency becomes
more obvious with the increase of calcination temperature, which is beneficial to the improvement of
denitration activities of the catalyst. Besides, the presence of P also affects the acidity of the catalyst.
The V-Mo-P/Ti catalyst exhibits relatively higher acidity than that of the V-Mo/Ti catalyst at lower cal-
cination temperatures (<500 °C). However, high calcination temperature results in the increase of P,Os,
and the acidity of the catalyst decreases accordingly. The catalyst roasted at 500 °C exhibits the best
catalytic activity and high resistance to SO, and H,O, possessing a promising perspective for industrial
application.
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Fig.1 XRD patterns of different catalysts

SKH XPS Kb e R M A, Has
WE 2 s, AR E BT8R S T34 2 Hh o B 2(a)
FARTRMEALFI ) V 2p XPS 3%, 7SR Rl EAL 778
ZEERE 517.2 eV, 516.4 ¢V Fl 515.4 eV AbF{IESY 5]

@
V5+ V4+ V3+
. . | P-600
A N N

[l Y

. i P-550
el P-500

!—%_L
ﬂ' | P-450

HEE

%' : P-400
TR e Mo
v

Zh4fe/eV

520 519 518 517 516 515 514 513

() 0. 0,
L~ P-600

|~ P-550

P-500

L~ P-450

HEE

LT~ P40

! V-Mo/Ti

ZEARE eV

536 534 532 530 528 526

HJE T V' VIR VIR RRIE T MR g K 2, V-
Mo/Ti #EALFIE (V+VT)Y VR 0.82, & P i
TR (VY VT R A R, HLRE S B IR
FERIEEIN, AEAEFI (VI VYWV HCRB AR, P-
600 HEALFI Y (VF+HVY VT EGAF] 1.04, HRIESC
R IE AT 0, SR DL S SRS (5+) S BB
=, TR AP EZLULE A G+, 4+) HIEALF
FEM, R RAHE T, 18] V-Mo/Ti # k5 | £ 2%
P J&, A BRI 3 n, 4k T VO, PIRhin s
FaAT T s
£1 TEMERFINTLE SR

Table 1 Analysis results of pore structure of different
catalysts

R WEREA(m g  AE(em’g")  FHFLE/mm
V-Mo/Ti 84.8 0.34 152

P-400 82.6 0.32 15.4
P-450 81.4 0.31 15.6
P-500 81.1 0.30 15.7
P-550 80.7 0.28 16.1
P-600 80.1 0.25 16.5
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Fig. 2 XPS of V 2p (a), Mo 3d (b), O 1s (c) and P 2p (d) of different catalysts
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Table 2 XPS analysis data of different catalysts
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V-Mo/Ti 0.82 0.93 0.14
P-400 0.86 0.92 0.25 0.40
P-450 0.91 0.91 0.28 0.39
P-500 0.99 0.90 0.31 0.38
P-550 1.02 0.89 0.33 0.33
P-600 1.04 0.88 0.35 0.31
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Fig. 3 H,-TPR spectra of different catalysts
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Fig. 6 Denitration efficiency of V-Mo/Ti catalysts calcinated at different temperatures (a), denitration efficiency (b) and
N,O concentration (c) of V-Mo-P/Ti catalysts calcinated at different temperatures
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