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Abstract

In this paper, the spent denitrification catalyst produced in the process of selling out of a factory in
Heilongjiang province was used as raw material, and 15 g of spent denitrification catalyst was tak-
en at each time. Sodium hydroxide was used as the leaching agent in the autoclave to study the ef-
fects of sodium hydroxide dosage, leaching temperature, leaching time and liquid-solid ratio on the
leaching rate. The results showed that when the sodium hydroxide dosage was controlled at 17 g,
the leaching temperature was 140°C, the leaching time was 5 h, the liquid-solid ratio was 6.7:1, and
the stirring speed was 200/min, the leaching rates of vanadium and tungsten reached 100%.
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1. 5|

WA AR R, AT BRI B 75 SRRk, T BT 468 3 4 Re i m SRR T, BT
FRER AT — P TURREL, B B AR IE R — R AR S el /. R R Ie 2 7 A WA A,
MEL 14 NOx FIAL BRI 2 R I8 Yo i) — N B RHEM,  CKH) KRS R HE bR #E ) (GB13223-2011)
FE, M 2014 4E 1 F 1 HIFHE, Shnf—Le s 5 X ZA ORI 100 mg/m?®, JEE AUHLIX (AR I
200 mg/m® [1] [2] [3]. Blin4 Tolk b A F AR A i 3 B2 07 vk A e 2 P (i Ak 04 [ (Selective Catalytic Re-
duction, SCR)BAHAR[4] [5] [6] [7], XITHA M H A& MEAT,  H AT Al 32 4 B 4 7 28 28 2
V,05-WO3(M005)/TiO, 5%1[8] [9] [10]. TiO, fEREM, V,0s fEMEAT, WO3(MoO) E HiEHERIF], 1H
SRR A A A R 2 Tl i S RO R R A — 18 K. Na. As 2501 I ILIE RIS o0, PR e A2 [ Py
XAy — AR 3 4R AL A [11] [12] [13]. &)@l K. A9 MiAs AR i EE s, Ak
FILAAT 80% LA F[14], 7E H BTEAGedREIA R JUF & 8 H 275, S E0H BRI A2 7
AL . LR SCR AFIFIEE Rk, It HE TaRE K, & BB n s A iE
M5, Hz, HRRSEe. B BIMEEMR S, XTI REIWCEALELAT . AR SCIEXT A A A 7R
PURESATIR A 7L, RS AR ATE = e S O, R 70 HH A M0 A A7) LA PR e R 3
2k

2. KW
2.1, EREIE

ARSI JFURER F B2 B A F) AR A AL R, KPR T A AL BN AL i, % J D
EIRMEAFIEFE ICP R, Rlla RE HH AN FETTRGRFE A ), W& L

Table 1. Main components of spent denitrification catalysts %

F 1 ESCREXFIPEETESEY

\Y W Al Ca Mg S K Si

0.26 171 1.83 242 0.17 1.93 0.42 44

22. IRFESHZE
JR Mt A AR AT R (R RIS DS 4 LR NI T AAAE 78 il i R R SR A RV Il A, ey
RIS H 2> S A A S S AR s AT T R SRR ER AR ER TV T8y, VR A PR 32 S S N T BT
V,0, +2NaOH = 2NaVoO, +H,0
WO, +2NaOH = Na,WO, +H,0
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AlLO, + 2NaOH = 2NaAlO, + H,0
Si0, + 2NaOH = Na,Si0, + H,0
ST KR U AR N TR, 5 LR PRI — 5 2 1R R e AR BN
R, EHl—E i E L, m—eEREEAS, @daiRakiRE, SEZE, KHIERmEEE ICP
For WAL RIAS () 2 2 TS IR H 26

2.3 BRHIFHZH

PRIT NaOH F &I 15 g JRHEALTRBON B S8 v, RS0 46 R B4 160°C , m(H0)/m (fE4L57) M 6.7:1,
SONHFIAA 6 h, HERENLELEE 200 r/min, BEJS 5 NaOH It A&~ 18 g« 17 g+ 16 g« 159. 14 g, 45
HSe, KBAERRREWMA T E. MR RIEE ICPHEI W, V&R, faitEEARSEAIA
AT WMV R E,

FEWF AR IR FERT WLV 3R H S S26 B 15 g R AL O B IR 28 h , T 0T 4AR s TR A 6 h,
m(H.0)/m (#E4L55)A 6.7:1, NaOH fI A& 18 g, FiHEALELEE 200 r/min, V7R Y 140°C. 120°C.
105°C, i 3 Ak, HARBRPIFRAT S IE. MR fFik% ICP &l W, V & &, &EiHEHAE
BRHEIREZRMT W, V FRHECR.

TEWFFLIR T [RIR W VIR H 2 SR I HY 15 g AR R, AT WI46 R SR 140°C,
m(H,0)/m (fE4LF) M 6.7:1, JIAMI NaOH 54 18 g, #iHALILIE 200 r/min, U MEFEIA 2 hy 3 hy 4 h,
5h ¥ 4 55, KARIRNREBOE ERN W, V &5, &ETHEHAFR BB RS WLV RIRHEE.

TRIT m(H0)/m(fEE AL )X SEBG s I B 15 g SRR m R 20, WSR2 5 h, 52
5 RSHIAGIRE Y 140°C, NaOH I 18 g, FHEHLLE 200 r/imin, SRR LL, H445 212 H 0%
ZRM W, VEE, RETEREARBELRS T W, VR HBE.

2.4. SEREREM

TEIRFUF— AN R Z T HE 45 SR 52 i i 45 B0 1) LR HR VR, RS W IR U RO X i R A R
FECIL 1 mL R HBTEON 100 mL A EJR MR ESRS, PR A SR s Ris 2 ICP /il W, V I E &,
SRJG AT —E T AR FSZIR 4 E T WL VIR R . WL VIR R A5 A 0 T FoR:

_Gxvxn x107° W, = SV x107°

1 2
ml m2

Wi: VIRHZFE(%).

W,: WIRHZE(%).

Ci, Cp: BRIV V. W IKE (ug/mL).
Vi: BB (ML)

Ny ARSI R A 2

my: 15 g R &A1 V I E(ng)-
Mp: 15 g JEAEA A& 1 W )5 & (mg) -

3. LR E SRS
3.1. NaOH fEREX W, V 2HRHSLIE R0

H 1 IRATATAGNE: FEEEEAH BRI, W, V (IR RAEREE NaOH A0 & 138 i 1
B, B NaOH i A &A% 18 g i, W. V FRH RS i, ¥ 100%. ML )@ b mr LG 1
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Figure 1. Influence of NaOH usage on tungsten-vanadium leaching rate
1. NaOH fEExt W, V RHE RN
PURIES F2 R M AN R A SR, 39 2 S B BT DA v S RPN 5 2 70 S 2 P AR 2 A
MAAAIES IR R T . AWEIFR AT LA t NaOH I\ &M% 18 g.

3.2. REGEEN W, V BH RSN
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Figure 2. Influence of reaction temperature on tungsten-vanadium leaching
2. XERFHREXT W, VRIS
H1 1 2 FRATAT LT 30 W VIR SRR RS SN0 2 R T i i ok, 24 S REIREE Dy 140°C I, W
V BR R EE R, 00 1000%. X2 KO BE AR EE A T i, VI PR TR) B A% B 3R 880K, S i)
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P BT DA HY e f ) S i P N 448 1) E 140°C o
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Figure 3. Influence of leaching time on vanadium and tungsten leaching
3. REETEIR W, VIiRERIE N
HIE 3 ATRLEH: WL V BRI RCREEE R LI AT X, &Ea g, JFH 28 E
BF 5 hif, R SCRAUEMM T W, V g l, HEBTL R, SN AR5 h.
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Figure 4. Influence of water-catalyst mass ratio on tungsten-vanadium leaching
rate

4. m(HO)/m(EEFNT W,V iRE IR
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3.4. m(H,0)/m (4473 W, V REBERAFE

M4 FEATRTAE e WL VIR I RCRBEE m(H0)/m (FEALTT) A3 K Bl Se i SR s fta %y, =
m(H0)/m (fELLFF)HE 2 6.7/1. 10/1 I, HEALFITH) WL V &Rt W, VR m(H0)/m (fiEtk
) SR T Y P AR AL T EE RN m(H,0)im (AT LRI, SRS RS S B R 7 o 5
FERMTFE WL VIR HRAK. 2 m(H0)/m (EALFT) ARSI RIS, R EE TR, 70 19 BOE A 2 Mt
15 WLV ERR R K. 78 m(H0)/m (HEALF) AR SERE RIS, WL ViR 3 S B B, 38 XA LR A
IR DRI AT e S AR P B AT S B0 1 B o A5 R A I A BER > m(H,0)/m (REAL ) e e 6.7/1.

4, 4Eip

HY 15 g PR AL TR R B RHRT , S8 I SEBRFRATT T AT 3, FERE R 3 200 r/min, SR FESA 140°C
SSE] 5 hy NaOH A& N 18 g m(H,0)/m (fEAL55) )9 6.7/1 HISEER 56444 T WL V R HZREE 2] T
100%.

TSI N R B AR 2R A R SR AL 7 B AKHE (RIS B B AL S T — P R A B
B,

A 122 5200 R ot PR A (A R R RS I e, FLIR R L AR, 5 T AT DA 4R LA 5
KR H AN g — A S A I L2
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