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Efficient step-by-step extracion of vanadium and silicium from stone coal cinder

ZHANG Guo-fan,YAN Ji-wu,LIU Kun,FENG Qi-ming,OU Le-ming, LU Yi-ping

(School of Minerals Processing and Bioengineering , Central South University ,Changsha 410083, China)

Abstract; A new efficient step-by-step process of extracting vanadium and silicium from stone coal cinder was pro-

posed ,which overcomes the tendency of stone coal slag to contain vanadium and high silicium during the power gener-

ation process in China. The results show that when the stone coal cinder blending with the right amount of sodium car-

bonate is melted at 1 400 °C for two hours and then is poured into water, then the resulting cinder is leached in sodium

hydroxide solution at 100 °C ,water glass solution can be produced,and the leaching rate of silicium in raw material is

80. 5% . At the same time,the obtained alkaline leaching residue is leached in 10% sulfuric acid solution at 60 °C,

adding small amount of oxidant,the leaching rate of vanadium is 93. 1% . As well as effectively extracting vanadium,

this process could realize the comprehensive utilization of silicium in stone coal ,and reduce tailing by 70% .
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Table 1 Chemical composition of stone coal cinder %

0] Si A4 Ca Zn Mg

Al K P Ba S Fe

47.600  37.030 0. 549 0.518 0.173 0. 187

1.730 0. 445 0.129 3.570 1.220 1.110
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Fig. 1 XRD pattern of stone coal cinder
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Fig. 2 Step-by-step leaching flowchart of extracting

silicon and vanadium
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Table 2 Leaching result of three additives in

water quenching slag

AR REMR %/ % LR H %/ %

Na, CO, 75. 68 3.54

Na, S0, 55.52 14.75
NaOH 60. 34 17.20
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Fig. 3 XRD patterns of stone coal cinder and

water quenching slag
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Fig. 4 Effect of leaching time on silicon leaching rate
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Fig. 5 Effect of sodium hydroxide concentration on

silicon leaching rate
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Fig. 6  Effect of liquid-to-solid on silicon leaching rate



514

5 Pl A% A bR v BRI 153

7 Rl X k3R R RS, K R A 3
WE LN 1.4 mL/g 19 10% NaOH ¥, 764 ) i
JETFRE 4 h, 100 °C LT RAHMZE KR 1,100 C
DL SR RN IR Y XIS H o A ) e A A
EE L EE T v g B R A K S HE K YR AL
WK AR TFrEMR H . WER AT LUE T
100 °C B, Bl 25 ¥ B2 T, iE IR R TS =T
100 CJF iR KM 18 | e A B 1 R
1E 100 °C ME,

TEEAR S (IR IR BE 100 °C 32 HIIHE] 4 h, )
A 1.4 mL/g, NaOH BTt 7340 10% ) T, £ e i
T 80% [k 4% 12 L, 1R RE T I B A B i Y
31.6% ,295. 1% B UE A B KB EE 7  , Hiar il

A AE AR IR AR P AU C R S & i A e is
0. 549% $2 =5 1. 380% , & AE LM 2. 51, %F T4
WA AR AR, Bl TR W 3,

84

fEEHTIR H 3/%
s 3

(=
(=3
T

wn
(3]
T

7IO 9IO 1 IIO l.’I:O lil)O
A/ C
B7 X RERR R A R

Fig. 7  Effect of temperature on silicon leaching rate
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Table 3 Chemical composition of alkaline leaching residue %

0] Si v Ca Zn Mg

Al K P Ba S Fe

33.200

22.070 1. 380 1. 600 0.362 0.478 0.271

3.430 0.309 0.070 10. 640 0.236 3.283
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Fig. 8 Effect of sulfuric acid on vanadium leaching rate
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Fig. 9 Effect of temperature on vanadium leaching rate

[\
<

L

PR E%
0
S

x®
=]

>©
oo

15 20 25 30 35
ANFIAEY%

P10 SR P 0 BRLIR 1 0 A R )

Fig. 10  Effect of dosage of antioxidant on

0 05 1.0

vanadium leaching rate
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Fig. 11 Effect of leaching time on vanadium leaching rate
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Table 4 Results of comprehensive experiments

I FERIB %/ % LI /%
1 81.6 91.8
2 80.2 93.4
3 80. 8 94. 1
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