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Abstract: The effects of different sequences of reduction and neutralization of vanadium acid leaching
solution of stone coal on vanadium loss and reduction degree, as well as the valence state changes of
vanadium ion and iron ion were studied to provide methods and theoretical guidance for the preparation of

qualified vanadium extraction solution. The results show that compared with the first reduction and then
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neutralization process of vanadium acid-leaching solution of stone coal, the vanadium loss rate of the first
neutralization and then reduction process is small (<C4%), and the amount of reducing agent Na, S, O, is
the same, so the first neutralization and then reduction process was chosen. First, neutralize with calcium
carbonate and control the neutralization endpoint pH value from 2. 2 to 2. 3, then reduced by Na,S, O, with
the amount of 15.0—20. 0 g for one liter acid leaching solution, and the pH value of the solution after
neutralization and reduction is from 2.9 to 3.0. Thus, the best vanadium extract was prepared. By
studying the valence changes of iron and vanadium during the neutralization and reduction process of
vanadium acid leaching solution, it can be seen that the reduction degree of iron and vanadium and the loss
degree of vanadium can be judged regardless of the sequence of neutralization and reduction of vanadium
acid leaching solution. The optimal dosage of one liter Na,S,0; is 15— 20 g, which can be used as an
auxiliary means to study the neutralization and reduction process of vanadium acid leaching.

Key words: stone coal vanadium ore; vanadium; iron; acid leaching solution; neutralization; reduction
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Table 1 The quantitative test results of

stone coal vanadium ore / %

Y s L) R [IR7) T
o B 10. 203 KA 0. 252 e A 0. 601
EHEET 1714 || BKkA 0. 008 G 0.263
Fag: 55.758 | vk KA 10041 MELA 0.016

#E A 12.228 || Jif#f 0. 022 B 0.014
GHHSRAE  0.086 M= 0. 432 EX 12 0. 605
LA 0.900 ZERE 0.014 YL 0.024

.010 RAEA . 006

HUSEB A 1,401 HEERL 0 0
SRS 1.629 || mEEkw 0.027 || My 0.014
Sol4ean o.101 HEk A 0.056 || #H/kK45A  0.003

TR 0. 119 Lpa 0.021 |—/KE4EA 0.117

i 10. 120 || 24k 1.158 |4F#s54n A 0.017
A 0. 039 fLEA 0.012 || #LAF4EH"  0.013
a5 A 0.025 B4 0. 009 HoAh 0. 441
LA 0.413 WEER - 0.007 &it 100. 0

2.3 ETAPHIRERES

HRPEH A0 4 5 B AG I 235 SR A0 ) L (i
TERTIZEFD  AMUR PLAET A T R B LR 2,
2 AIHL A A T B RS L s B B A
T RAF TP B P A B 5 R R 74 68265 K
T &R s R B 7. 3200 A7 T %6
B G RS2 B D) R B ) o SR T RV A
0.09%F1 1. 05% , &1t 1. 14 % ; W AE T8 &k 0 Fn 4=
2147 H B L B o5 R BB 2. 00 %0 T 0. 70 %, &
TF 2. 70 % s WA A0 SERNBE A1 b (1 81 40 3 o R
B 2. 47 % 1 10. 95% &3 13.42%,

x2 EVAHRHTESE

Table 2 Balanced distribution of vanadium in the ore /%
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Fig. 1 Effects of stone coal vanadium mineral acid leaching conditions on vanadium leaching
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Table 3 Results of the leaching amplification test of one kilogram vanadium ore
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Fig. 2 Effects of CaCO; neutralization (a) and CaO neutralization (b) on vanadium and iron deposition in acid leaching solution
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Table 4 Sodium thiosulfate reduction test results

1L R 2 B A B R ik B A AL /mV R & pH P 254k
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Table 5 Pre-reduction test results of leaching solution

I LRRBERGARRN e BFEHR pH AR A /mV EIE 3
10 0.31 —379 PR B AR B WE (0,55 SR 4 (0, I AR SRR L S (R VR L HIE R S
15 0.31 —379 WAEF L. g2 1 LREWIMA 10 g & J5U5| #Y % L&
18 0.31 —378 TR JE 5 VW m  f JL T s
20 0.31 —379 TR JEL 500 5 o 7 WA €, LT e (8
25 0. 32 —378 IMAGE SR T i OB 0 AR I AH R K SR
30 0.5 —367 T JE 5 i o T8 5 Y0200 €5 9% ) A% R, 4k T 2




e 70 - a4 g QR ) (http://ysyl. bgrimm. cn) 2024 S 12 Y
4.2.2 WIS A RS AR e Jir 72 Ak AR — B0, (VB 451 2K R L S R RS 8 R Y

FT T HURE D€ 1 5 516 3 5L B S8R L R ALY
R 22 A B U BCHE S HE S BT DA BT A 1Y 38 D
HEAT R GE Bk R 4% vh A I B L 2B 2258 RS Hh A
SRR . R R DS A F S AR T2 E R
pH=2.9~3.0 F HAx., B &MH - RE® pH=
0. 26 (HL —400 mV ZE i B SR ] 2 h,CaCO, H
8 horh IS pH=3. 0. H1 {7 —219 mV, 1 Fl iz
a5 R LA 3 N 6,

M 6 B LLFE . g R e IE R pH =
2.93~2. 99 WA —219~—223 mV, EH
. B 3 AT, e 1 LR R RO AR R Al &
10. 0~25. 0 g B, PLAYH R RABRAR K AE 1 L iRz
Wm A ER M ] 2 18, 0~20. 0 g B FL Y 41 2k
e/ Sk 6,56 20 ~5. 9404 X AN 45 5 e R i

EH

95
90
851

80

[ 2R /%

75+

70+

65 L L L )
10 15 20 25

B3 AZFREHMIENBRZHEPAMKNZ M
Fig. 3 Effects of first reduction and then neutralization

process on vanadium and iron in acid leaching solution
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Table 6 Changes in pH value and potential of acid-leaching solution during first reduction and then neutralization process

1 LR IR e i A I T A5 R pH WG A /mV SR pH TN ZEHOE A /mV
10.0 0. 31 —379 2.93 —223
15.1 0. 31 —379 2.95 —221
18.1 0.31 —378 2.96 —220
20.2 0. 31 —379 2.99 —219
25. 1 0. 32 —378 2.95 —221
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Fig. 4 Effects of first neutralization and then reduction process on valence states of

iron (a) and vanadium (b) in acid leaching solution
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