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Abstract: Sodium metavanadate with more than 99.5% purity was prepared through dissolution for impu—
rities and ammonia removal and dilution crystallization with ammonium polyvanadate as raw material.

The results show that the pH value at terminal point is the main influence factor for the time of ammonia
removal in the solution. The optimum parameters for dilution crystallization are as follows: concentration
of vanadium 150 ~200 g/I. pH 7.3 ~8.1 volume ratio of crystallization agent and solution 1: 1 and
crystallization period 1 h. The yield of vanadium can reach 97.7%.
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Table 3 Main chemical compositions of
ammonium polyvanadate %
/ pH TV K Na Si Cr Fe S NH**
50.56 0.16 0.18 <0.01 0.04 <0.01 0.018 5.62
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Fig.2 Effect of temperature on concentration of NH, * and volume of evaporated water
2.1.2 Table 5 Factors and levels for orthogonal test
\90 C
B( I /
pH ~ A( PH ) (m3,h—l)) (r'min_l))
. 7.5 0.3 400
5 8.5 0.4 500
9.5 0.5 600
6 7o
6
Table 6 Results of orthogonal test for ammonia removal
A B C D NH, * /(g L7 /h
1 7.5 0.3 400 0. 056 6.5
2% 7.5 0.4 500 0.043 6.0
3# 7.5 0.5 600 0.044 6.0
4* 8.5 0.3 500 0.051 4.3
5% 8.5 0.4 600 0.052 4.0
6" 8.5 0.5 400 0.051 3.7
7* 9.5 0.3 600 0.049 2.5
8* 9.5 0.4 400 0.044 2.3
9* 9.5 0.5 500 0.050 2.0
7 o :
pH : 500 r/min
pH > > . 500 m’/h;
2.1.3 500 r/min pH 8.0;

pH . . : 0.5 m’/h
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pH 8.0, 7
3 3 pH Table 7 Results analysis of orthogonal test for
ammonia removal
H AY
p A B C
o pH Ki 18.5 13.3 12.5
K2 12.0 12.3 12.3
K3 6.8 11.7 12.5
o pH 9.5~10 kl 6.2 4.4 4.2
k2 4.0 4.1 4.1
k3 2.3 3.9 4.2
pH 7.3~8.1 R 3.7 0.5 0.1
A B C
. 3 3 3 3
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Fig.3 Effects of the pH value at terminal point flow of bubbling air and stirring on the time for ammonia removal
2.2
pH o TV pH
NaOH V,04( 8) pH 7.3~8.1 TV 41.24%
150 g/L pH ~41.71% XRD 4
90
8 o pH 7.3~8.1
8 V,0;
Table 8 Chemical composition of high-purity V, O, %o
V,05 K Na S Mg Cr Si Al Fe p
99.69 <0.02 <0.02 0.011 0. 006 < 0.005 0.032 0.029 0.005 0.016
9 pH
Table 9 Chemical composition of crystals obtained under different pH values %o
pH TV Na K Si S Fe P As Cr NH, *
6.0 46.81 12.51 0.04 0.010 0.013 <0.010 < 0.010 < 0.010 <0.010 <0.01
6.8 44.22 16.23 0.03 0.010 0.012 <0.010 < 0.010 < 0.010 <0.010 <0.01
7.3 41.71 18.98 0.03 0.011 0.012 <0.010 < 0.010 < 0.010 <0.010 <0.01
7.6 41.64 19.15 0.02 0.012 0.012 <0.010 < 0.010 < 0.010 <0.010 <0.01
8.1 41.24 21.4 0.04 0.010 0.013 <0.010 < 0.010 < 0.010 <0.010 <0.01
8.7 40.25 21.2 0.02 0.010 0.017 <0.010 < 0.010 < 0.010 <0.010 <0.01
9.1 39.5 23.43 0.02 0.010 0.012 <0.010 < 0.010 < 0.010 <0.010 <0.01
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Fig.5 Effect of concentration of vanadium on crystallization

2.2.2
60 min 6.
0 10
N N o 98%
150 g¢/L.pH 7.8 1: 1.
10
Table 10 Comparison of common agents for dilution crystallization
c TG
78.2 4 000 ~8 000
56.5 6 000 ~8 000

10 71 3 000 ~6 500
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Fig.6 Effects of addition amount of crystallization agent and crystallization time on vanadium recovery rate
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Table 11 Comparison of chemical composition of crystals by different processes %

Na TV S K,0 NH, * As Fe P Cr

18.5 41.39 0.060 0.07 0.02 0.010 0.010 0.010 0.023

18.8 41.43 0.050 0.07 0.01 0.010 0.010 0.010 0.011

12 13,
Table 12 Comparison of concentration of vanadium in
filtrate and crystallization time by different processes
99% 9
(gL 1% /h /t 1t 6
72.1 66.0 16 .
1.7 97.7 1
7 AY 8
2.3
pH 7.8 7
150 g/L. 11 Fig.7 SEM of sodium metavanadate by
60 min, 1t dilution crystallization
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13 97.7%
Table 13 Chemical composition of sodium metavanadate
by scale-up experiment %o
Na TV S K,0 NH,* As Fe P Cr

18.6 41.21 0.060 0.08 0.03 <0.010<0.010<0.010 0.020
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