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Abstract

It is very difficult to extract vanadium from stone coal. A new process for extracting vanadium
from stone coal with sulfuric acid using sodium nitrate as leaching aid is proposed and studied.
The effects of sulfuric acid concentration, leaching temperature, leaching time and leaching aids
on vanadium leaching rate were discussed. The results show that the leaching rate of vanadium
with 1.5% sodium nitrate is about 30% higher than that without additives. Under the conditions of
3.0 mol/L sulfuric acid, 1.5% sodium nitrate, 1:1 g/ml solid-liquid ratio, 95°C leaching tempera-
ture and leaching time 9 h, the leaching rate of vanadium reached 98.16%.
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AR e B LR, R R LR R SAEAE T = BERE I g . LT R RAEE T
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AHIF 5T AT AR B A R v Y YA O SC B o A B R AL 2R 4 B ICP-AES (FEIEGHE A S5 8 1
KRR REHEEE, Thermo.iCAP 6300)Mll5E, Wi 1 Fizn. B Y0k B X B 2647591 (TD-3500, F}%<
AR R AR, & 1 PR ARSI XRD K, UAZE. AxfENEM, BIESET .
UL AE IR KB (XMTD-4000, HifgLE BAACER A IR A F])s BUR AR RS (SXTQ-1, FBMI IR T
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(SHB-HI, FINKIWE THERAF); LA WRA, BEMER. R, SERE. 2580, stk
A TR S ALEL(MNO,) . EERTRET. IREIRMN . FIRMRIRSEREN, YN g,

Table 1. Chemical composition of run-of-mine ore

=L TYOLFERSESE

Element V K Si Fe Ca Mg Al
Content t/wt.% 1.20 1.12 34.36 0.32 0.16 0.22 11.26
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Figure 1. XRD patterns of stone coal
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Table 2. The distribution of different valence state of stone coal
z 2. ARBET R RRNTHRNEE

Valence state V (11) V (1V) V (V)
Content, % 0.98 0.17 0.054
Proportion total V, % 81.67 13.85 4.48
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XA EBERIR SIS AT KMnO, (SERH). MnO, (&b KoCr,0; (FESIRET).
NaClO (K& FRHN). NaClO; (FERHN). NaNOs (FHEREN) R T T Ehi . TERRERME N 1.8 mol/L. [#]
WEE 9 1:1 o/ml. 32 HIEE N 95°C . I E A 6 hy BRI 2% (EALT S A HERE S I B R )
AT, 22 3B T & s A 7 AL AN

Table 3. The vanadium leaching efficiency with different oxidant
7= 3. FEENRFITAREER

Oxidant no oxidant MnO, KMnO, K,Cr,0; NaClO NaNO3 NaClO3

Effection (%) 37.25 49.40 37.97 38.58 49.26 68.27 49.71

M3 AT LR, SAGINEACTIELE, BRI AR R iR = 1 10~30%. BAKT 5,
24 Fi NaNOs i, ALRIIR H AR e i, IR ) 68.27%, 1 T FH HAh S AL I 0, A e AT SR A 77
LSRRI VEVE N, IRE ST RO IR . AR — P S S AE B NOT,

HNO, +H" - NO" +H,0

NO*/NO 1B B W i 1) S8 AL IE R B A7 1.450 (VISHE) [22], szt k- Hee ST i A E TR B A7
SRJE NO™ S I[19] B, BIRX BeERRERR SR WU AR 2548, % V ()AL BUKIETE V (V). HIE[E
i, WANERFEKZE NO, 5 RAEMNAER NOso NO, MRZ A i R, 3 Fe v IR A AR AN R
BT, LA ERAE AR s 3 A ORI PO T B, 3K AR AR I SROSLAE R ) AR AL LA
NREAT . S N A Y S R AN RO, R ORI, e A A AL
3.2. FHERTH A E XTI

KAR IR R HEE . [ L AIBR B FE 27 8 80°C . 6 hy 1:1 g/ml. 2 mol/L, HFFT T AN
FH #:(NaNOy 5 AT i (1 57 2 L) XU B s . SRae 45 SR an i 2 s .

Kl 2 B, BEAEHEREN A BRI, PUAIR HEIEETE N . i 1.5 WOl EREN , HLATIR H 21k
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Figure 2. Effect of additive dosage
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Figure 3. Effect of solid-liquid ratio
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Figure 4. Effect of leaching time
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Figure 5. Effect of leaching temperature
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Figure 6. Effect of sulfuric acid concentration
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