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1.1 sLBEH

B SCR AR NENFE AR EFMAKER
A 4L, 100 CF F 4 24 h, R A XRF 5% (X-4t
RERAKEI AR HAERS  FERSREE
FITHRL.BHFELTH,FESCRELAKIERSH
TiO,, V.0, #1 WO, , KE B+ FEHR SO, M
Ca0O %,

1 K SCREAMMKERS
Table 1 Composition of waste SCR catalyst

RS SBw/Y% | ERSF SR wW/Y%
V., 0s 0. 35 Fe; O 0. 38
WO, 5.1 BaO 3. 84
TiO, 78. 49 Na, O 0.05
SO, 2.25 K.,O 0.08
SiO, 5.18 P, O; 0.15
Al, O, 1. 38 As; O 0.03
CaO 2. 41 SrO 0. 06

1.2 XWHZE

PAbHR . B S TE vk SCR LRI A R @KL,
BWUWTFHEISTE 100 CTHE 24 h, AW THRE MM
A B BE )4 K, BURE BE /N F 0. 074 mm B 4 4k 7
BEMHETEZR.

BB 5.0 g K SCR AR BMALRERSD,
H, SO, BB /ENBR &7, B F 65 o] @ E RS
PSR EABRE, FE R 400 r/min. BERLE
H7E MARSS 33 1 #8 A b 4T, B S 3 2450
MHz, Zh ] .
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Fig. 1 Effect of concentration of H,SO, on vanadium

recovery output

ME 1T, K8 E H, SO, ¥ B 1
Kim#E. 4 H, SO, #EM 1 mol/L #4012 5 mol/L
BB RPORER, M 33. THIE 58.4% . K
T 24.7%:% H,SO, ¥ E XF 5 mol/L Bt , LB H
BB TEE. BN HY £ SCR #4EA A
BB EDCEMIEM ME H. SO, IREH
i, HY {5 58 V-4 15 S B TR i U7 ) BB 3h, AT $2
BETHANBEHRZE, £ H,S0, ®EXF 5 mol/L i,
AHRBERERRDTIH ABLEEHEE. 56%
B, % H, SO, WS HEWKE R 5 mol/L.
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Fig. 2 Effect of the dosage of additive CaF, on vanadium

recovery output

ME 2RI X ERMBI R A AHE B ER
58.4%,% CaF, HANE N 20 keg/t BT LA H R iR
I T 64.6% ;2 CaF, BMEBH 20 kg/t H FE 400
kg/t BY LB H R 64. 6 BB FE 70.3%. A
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EHFF RBSEMAEATBNS Al X Si RNER
T S 5 AT 65 B SCR A e 301 i) JB0BE 3% T 0420
AL, 8K T B H 75 A 1k 0 BB i B ek T AR, 4 3
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PAYE B 5 mol/L # H,SO, & &7, & 20
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RE&GT , BB AR E T E HRMEm(E 3.
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Fig. 3 Effect of liquid-solid ratio on vanadium recovery

output
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Fig. 4 The leaching rate of vanadium at different

HEwE/%
3

temperatures varies with leaching time

ME 4R 4B HEE&H 0.5 h#E30N
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Fig. 5 Comparison of vanadium recovery output by
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microwave heating and conventional heating
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Fig 6 Effect of microwave power on vanadium recovery output
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Fig.7 Fitting curve of leaching vanadium at different

temperatures
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(3) B IRL L B F SCR AP AN RET
R B BE 5 mol/L B It 10 ¢+ 1. BhE
& 20 kg/t SRPE P 600 W R i Bf 8] 30 min,
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Comparison of effect of microwave and conventional heating acid leaching
waste SCR catalyst on vanadium extraction

LIANG Xuemei
Guangdong Productivity Promotion Center ,Guangzhou 510070 ,China

Abstract: In this study, extraction of vanadium from SCR (selective catalytic reduction) denitration catalyst
by microwave and conventional leaching methods were investigated. The parameters such as H,SO,
concentration, leaching temperature, liquid—sdlid ratio, leaching agent and microwave power on the effects
of H,S0, on the extraction of vanadium were also investigated. The results of conventional acid leaching
experiments were compared to the microwave leaching method. A kinetic model for the leaching of
vanadium in waste SCR catalyst was established. The results shows that H* ions play an important role in
the process of leaching vanadium for the waste SCR catalyst. The vanadium recovery output increases with
the increasing of the sulfuric acid concentration, temperature, liquid-solid ratio and dosage of CaF,. Besides,
the leaching rate could be enhanced with microwave heating in comparison with conventional heating.
Consequently, the optimized experimental conditions were achieved:5 mol/L sulfuric acid,100 C leaching
temperature,10:1 liquid-solid ratio,20 kg/t dosage of CaF; as assisted leaching reagent,600 W microwave
power. The vanadium recovery output reached up to 92.3% in 30 mins, having an increase of 31.8%
compared with conventional heating under the same conditions. Furthermore, the process of leaching of
vanadium was controlled by the combination of the diffusion of solid layer and chemical reaction,and the
apparent activation energy was 24. 57 kJ/mol.

Key words: waste SCR catalyst;acid leaching;conventional heating;microwave heating;vanadium



