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Removing vanadium from sodium chromate neutral liquid by
non-calcium roasting technology with chromium salt
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Abstract: According to the current existing problem in the vanadium precipitating process in calcium salt by
non-calcium roasting technology with chromium salt, such problems as large amount of calcium salt, repeatedly adjusting
the pH value, slag containing calcium chromate and other issues, iron salts were used as precipitating agent to remove
vanadium. The amount of iron salt added, pH value, temperature and other major factors on the impact of vanadium
removal were investigated, the optimum conditions are that the vanadium concentration in final liquid is less than 0.08
g/L, which satisfies the follow-up process requirements. Utilizing iron salt to remove vanadium can be operated in wide
pH range, without repeatedly adjusting the pH value. By analyzing, the slag phase is ferric hydroxide, which adsorbs
vanadium, containing no chromium. And by further exploring against adsorption mechanism, vanadium is adsorbed on
the surface of the iron hydroxide by inner layer complexation.
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Table 1 Main reagents in experiment

Reagent Purity (mass fraction)
Fex(SOy); 21.0%—23.0%(Fe)
NaVO;2H,0 =99.0%
Na,CrO44H,0 =99.0%

F2 KR R

Table 2 Main equipments in experiment

Equipment . ) )
N Equipment  Specification Remark
0.
Electronic Germany mettler
1 Metter AE 163
balance company
Yiheng Scientific
2 Ctric oven DHG-9140A  Instrument Co.,
Ltd.
Vacuum
. Yuhua Instrument
3 filtration SHZ-D(III)
) Co., Ltd.
machine
Tianjin
Constant _
4 D-8401-WZ experimental
speed blender )
instrument factory
5 ICP-OES  Optima5300DV  Pekin Elmer
Fourier
transform
6 ) Spectrum GX NETZSCH
infrared
spectroscopy
X-ray )
) i X’Pert PRO Panalytical
7 diffraction
MPD company
(XRD)
Constant
Jintan medical
8 temperature DF-1015 .
instrument factory
water bath
9 pH I FE-20 Mettler Toledo
Ultrapure e o
10 Milli-Q Millipore

water machine
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AC adjustable voltage speed controller
Straight condensate tube
Agitator
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‘Water bath
Thermometer. Three necked bottle
Stirrer
1 SRR
Fig. 1 Experimental device figure
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Table 3 Orthogonal experimental design and results (Final solution concentration of vanadium and vanadium removal rate)

Technique No.  pH value n(Fe)/n(V) Temperature/'C V,0s concentration of final solution/(g'L™") Vanadium removal rate/%
1 3 3 30 0.24 39.91
2 3 9 50 0.20 38.41
3 3 15 80 0.00 100
4 5 50 0.26 20.57
5 5 9 80 0.00 100
6 5 15 30 0.06 82.75
7 7 3 80 0.27 34.11
8 7 9 30 0.10 69.72
9 7 15 50 0.07 82.59
Mean 59.44 31.53 64.13
Mean 67.47 69.07 47.19
Mean 62.14 88.45 77.73
Range 8.03 56.92 30.54
R4 EATIR B AR (BRI L)
Table 4 Orthogonal experimental design and results (Final iron concentration)
Technique No. pH value n(Fe)/n(V) Temperature/ 'C Concentration (Fe,03)/(g'L™")
1 3 3 30 0.47
2 3 9 50 1.08
3 3 15 80 1.19
4 5 50 0.01
5 5 9 80 1.15
6 5 15 30 0.97
7 7 3 80 0
8 7 9 30 0.03
9 7 15 50 0
Mean 0.91 0.16 0.49
Mean 0.71 0.75 0.36
Mean 0.01 0.72 0.78
Range 0.90 0.59 0.42
1.OF
(@ % (b)
08 e — Initial solution °\\°
T: a—Final solution § 60
by 0.61 =
g: é 40
Z 04f ¢l
Q @}
0.2t ~ 20
0 6 12 I5 0 6 12 I5
n(Fe)/n(V) n(Fe)/n(V)

B2 BRI BRI A I B 4 1 5

Fig. 2 Effect of addition amount of sulfur ferric on vanadium concentration (a) and vanadium removal rate (b)
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Fig. 3 Concentrations of vanadium (a) and iron (b) in final

solution at different pH values
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Fig. 4 Effects of time on vanadium concentration (a) and

vanadium removal rate (b) in final solution
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Table 5 Main chemical components of solid phase after

reaction (mass fraction, %)

Fe A\ (6] H Total

45.63 5.20 44.15 2.76 97.74
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Fig. 5 XRD spectra (a) and infrared graphs (b) of solid phase

after reaction
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