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Fig. 1 X-ray diffraction patterns of different samples
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Fig. 2 Nitrogen adsorption—desorption isotherms of different

samples
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Fig. 3 Pore size distribution of different samples

m TR FE SCR LTI 43.6 mP/g™. JFH, 1
fe il Ak AT T 8 IR IR R TG IO RE i L 2R T AR T Ik
60.8 m’/g, AHLLIEFFMEATIHET: 39.5%, LLRIHBIL
BB A TS S F R ORI O Ak, @A
G RE AL AL B ok, AR IFLAR L 2R
BRI 1 0.23 mY/g K S 0.25 m’/g. i FEN EE R
AR IR T A S TR —V,05 55 R AR B R4,

W EE S LI P UL S R AR IR O, A5
fili SCR 46T P 1) NHHSO, e HHFFU RN,
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Table 1 Structure data of waste deNO; catalyst and samples with different acid treatments

Acid Acid Treat Crystal particle ~ Specific surface Total pore Average pore
concentration temperature size/nm area/(m* gfl) volume/(m* gfl) diameter/nm
RT 18.8 434 0.22 20.5
Diluted
HT 19.0 48.0 0.24 19.2
HCI
RT 19.1 52.9 0.25 16.9
Strong
HT 18.4 47.4 0.27 21.3
RT 18.8 34.6 0.19 21.9
Diluted
HT 19.1 54.4 0.24 18.4
H,SO,
RT 18.9 533 0.23 14.9
Strong
HT 17.4 55.5 0.38 28.6
RT 19.0 50.2 0.23 17.1
Diluted
HT 19.2 59.2 0.30 17.3
HNO;
RT 19.4 47.0 0.23 19.7
Strong
HT 18.9 59.2 0.29 16.4
RT 19.1 49.2 0.21 16.1
Diluted
HT 18.8 56.6 0.25 16.0
H2C204
RT 18.9 535 0.24 16.0
Saturated
HT 19.0 60.8 0.25 14.9
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fil§ fi 4k /) AE 38 4T 1k B b ik & % F) CaSO, -
CasMg(SiO4),« CaCOs; LK K AKAEREM, 1fijiX L4 Jig
FERR TP R AR AR AT B L2 TR I g S R 0200,
HE— 0 LERRE S O3, i 4(@) PR, IR
FEMEAC IR R TR 145 S B0 5%, DU 5 3 0RE
4R . vl e FH T HEAL AR AR R R b, SR
NH,HSO, Z547) 5 bt 45 e HEAL FRIZE 10T, 38 A 771 R
orfLIEREZE, RIS TC I R A A 1 o T
ZEPRAC I A i RORL 73 HOHE RS (L 4(b)~(e)), 5
BET 45 L2500, AR AL B n] 5 B RE it S 43 1) v
PR, AR LIRS

B4 FEAAEBERD S RITHOWIE SR
Fig. 4 SEM images of different
samples: (a) Waste catalyst; (b) Sample

with HNOj; extraction; (c) Sample with
HCI extraction; (d) Sample with H,SO,
extraction; (e) Sample with H,C,0,

extraction
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B HAG— 2 PR, FEATIT 67.3%I11 V05 #i4e
B BRI TR LR R A
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Fig. 5 Comparison in vanadium extraction performance of

H,S0, H,C,0, HNO,

different acids
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N
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Fig. 6 Effect of acid concentration on vanadium extraction

performance
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KA EE N V05 IR O, tHIEL 7 ol 4, =0
AR R MR S B, AR R W S R
0.298%T1] V,Os. i SO IR (HE AR AR, =
TR AT 52.8%[K1 V,0s, $EARL B R IR BRI 32.7%.
AHECZ R i BEXT VO 70 H (1 5 il FEE 1) 56 Wl dz
B2, B eI 58.4%0 V,0s. X 0] e =il 4
PERURIR V3D, AR R IR R AIC . R xT
TR PR R, S A A L i b (7]
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Fig. 7  Effect of temperature on vanadium extraction

performance
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Fig. 8 FT-IR spectra of different catalyst samples
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Fig. 9 Uv-vis spectra of extraction solution in corresponding

acid
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Comparison of effect of different acid treatments on
vanadium extraction of waste deNQO, catalyst

LI Li-chengl, WANG Lei!, ZHAO Xue-juanz, QIAN Qil, SONG Shan-shan', LI Xiao-bao'

(1. College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China;
2. College of Material Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: The effects of HCI, H,SO,4, HNO; and oxalic acid (H,C,0,4) on the V,05 extraction of waste deNO, catalyst
were studied. The type of acid, acid concentration and treat temperature also have remarkable impacts on the effect
reduce from high to low of reactant. The results show that V,05 content can be reduced to 0.191% (mass fraction) with
HCI treated. The order is HCI, H,C,04, H,SO, and HNOs. In addition, the V,05 extraction performance of catalyst is
susceptible to the concentration and temperature changes. The concentrated H,SO,4 has 2.8 times V,0s extraction
performance than diluted one. Furthermore, the V,0s extraction capability of H,C,0, is decreased by 58.4% as
temperature drops. Uv-vis results show that, V,0s can be transformed into (VO)** ions by impregnating samples with
HCI, H,SO, and H,C,0,. The specific surface area can also be recovered to 60.8 m%/g after H,C,0, extraction, with
39.6% increase compared with waste deNO, catalyst.

Key words: waste deNO, catalyst; acid; vanadium extraction; (VO)**
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