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Recovery of Titanium from Spent SCR Catalyst by Sodium Roasting
Jia Xiumin Chen Tianbao Huang Yong Liu Huiwu Liu Zhongchen Li Peiyou Xiang Qiulin

( Beijing Institute of Chemical Engineering and Metallurgy CNNC Beijing 101149 China)

Abstract: Titanium was recovered from spent SCR catalyst by sodium roasting.The effects of sodium dos—
age roasting temperature roasting time material particle size and sulfuric acid concentration on titanium
leaching rate were studied.From the experimental results the optimum roasting conditions were selected at
the alkali dosage of 1.2 times of the theoretical value the roasting temperature of 700 °C  the roasting time
of 3 h and the material particle size of —150 wm.The roasting clinker after washing was leached by sulfu—
ric acid with 45% mass concentration resulting in more than 89% of the titanium leaching rate.Titanium
dioxide was prepared by hydrolysis of the leaching solution with the titanium precipitation rate and purity
of titanium dioxide more than 93% and 93% respectively.
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Table 1 X-ray fluorescence semi-quantitative analysis results of the test materials %
Ti0, Si0, AL 0, WO, Ca0 Fe, 0, P,0; MoO, MgO Na, 0 La, 0,
73.451 7.355 5.833 4.092 1.582 0.872 0.538 0.324 0.165 0.101 0.095
NiO Nb, O CeO, K,0 Co;0, Zn0 Zr0, Sh, 05 SrO PbO
0.077 0.067 0.057 0.038 0.018 0.014 0.014 0.012 0.008 0.003
1 1.3
N o NaOH
3.18% .
41.7% | 0.140% . 0.183%,
1.2 : 50 C
3:1 2
NaOH N
TiO, .
TiO,+2NaOH =Na, TiO,+H,0 o
WO;+2NaOH =Na,WO,+H,0 5
MoO,+2NaOH =Na,MoO,+H,0
Na,TiO, Na* 2.1 NN
NaOH P
Na,TiO;+( a+b) H,0=aNa,O - TiO, *+ bH,0+( 2~ 600 C ,
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: NaTiO, Na®
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Table 2 Changes of leaching rate of Ti W and B A5 %

Mo with particle size

1%

5
e Ti w Mo Fig.5 Effect of sulfuric acid concentration
230 87.6 93.6 90.9 on leaching rate of Ti
150 89.5 97.6 96.8
106 89.7 97.3 95.9
75 90.2 97.6 96.5 2.6
2.5 127.1 g/L 250
mL o
o 200 mL 80 C
. NaOH 1.2
700 °C 3h =150 pm( 4 h o
90%) - o : 30 472 ¢ 438 mL
C 4 h 4.5:1 5.0 g/LL 93.1%. 750 C
5. 2 h TiO, TiO, 319 ¢g X
5 3.
3 X
Table 3 X-ray fluorescence semi-quantitative analysis results of the titanium dioxide %
TiO, Sio, AL 0, WO, Ca0 Na, 0 Nb, 0, K,O 7:0, cl P,0;
93.910 0.081 0.016 0.067 0.273 0.188 0.015 0.011 0.011 0.007 0.006
3 °
93% N 3
1) - —
° SCR o NaOH
1.2 . 700 °C 3h
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