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Experimental Study on Resource Utilization of Residue After Vanadium Extraction
from Stone-Like Coal by Acid Leaching

LI Xinyuan, LIU Youcai, FU Jiangang, ZHANG Zuoqing, DENG Huixian, BAI Jingtao
(School of Chemistry and Chemical Engineering, Ceniral South University, Changsha 410083, Hunan, China)

Abstract: To address issues such as land occupation and environmental hazards caused by stockpiling residues that are
left after vanadium extraction from stone-like coal in the Western Hunan, a resource utilization scheme involving deep
separation of carbon and ash was proposed. Firstly, coarse-grained minerals with ash content more than 94% were
obtained by sieving, and the fine-grained undersize minerals were then subjected to flotation. A closed-circuit flotation
test produced a concentrate with fixed carbon content of 32.86% and a higher heating value of 9 832 kJ/kg, which could
meet the calorific requirement for the coal added in boilers. The recovery of combustible matter was 73.50% , while the
obtained tailings had an ash content of 96.14% , with a yield of 78.42%, and the loss on ignition was 4.98%. The
toxicity test confirmed that hazardous components in the high-ash tailings did not exceed limits. Based on preliminary
economic estimates, it is concluded that this technical approach is economically feasible.
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Fig.1 XRD pattern of tailings sample after ignition
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Table 3  Sieve analysis results of tailings after acid leaching

of vanadium from stone-like coal

Bid/mm  FEER/% K% BUTER % BIIKY %
o imam . -0.420+0.100 13.75 94.01 13.75 94.01
®1 AT BRRRARES T SHER -0.100+0.074 6.56 91.57 20.31 93.22
Table 1 Industrial analysis results of tailings from acid extraction of _0.074+0.048 11.34 91.38 31.65 9.56
vanadium from stone-like coal ~0.048+0.038 8.60 89.27 40.25 91.86
T (RN /% A/ (KJ - kg™) -0.038 59.75 88.52 100.00 89.86
BEm RS RS 2K 2R 5 i fiRAiz #it 100.00 89.86
7.98 2.28 88.67 1.07 7.43 3251 3046
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Table 2 XRF analysis of tailings sample after ignition %

0 Si S Ca Fe Al Ba K Mg

53.84 34.00 7.616 4.883 1.233 0.665 0.520 0.300 0.214

P \% Na Zn Ti Ni Cu Mn

0.214 0.116 0.091 0.079 0.071 0.032 0.026 0.023
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Fig.2 Flowchart in test
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Table 4 Influence of pulp pH on flotation results

GIFCNZS WA B B
pH fi W%/ %  FEEWS R/ % TR KN %
3.0 30.63 30.05 53.98 92.25
4.0 30.12 31.82 53.16 92.53
5.0 29.66 29.89 54.33 92.14
6.0 24.35 28.06 55.68 91.65
7.0 22.09 25.62 62.33 90.94

2.2 HEWHIFHER RERSIT
R IRIE 2 PR, 7689 pH {E 4.0 455 P601

FH 800 g/t RV T82 FHHE 60 g/t 2514, 43 5fd
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Table 5 Influence of collector types on flotation results

FEUGH IR B RGN =tn ==t
g FCR/%  BEBRSR/ % TR/ KD/ %
T 40.56 27.69 49.97 93.53
el 35.62 30.21 54.89 92.89
V401 55.90 35.35 46.45 95.03

HHFEIZAE R, 2047 TR vaol HHRGR SR, 45 1
W6, ZRFI, V401 HE KT 800 g/t I}, BEH H:
FHEEIE N, TR [ Se 56 R A K 43 16 o 2 3% 1] 4 AR
2% A ARG 1) B & B AR 7= 2R /0 i R
AL X W] V401 &R T 800 g/t Ja, RiEZ KD
VAN pU A TR R o' B AL UN N = I LK = S vivk = b
Ak, FEWORE T Hp AR DR RS [ e b i R
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Table 6 Influence of collector dosage on flotation results

V401 &/ ARRR WG =2 =2
(g-th)y  DBICE/%  BEEREE % TR/ % KN/ %

500 45.95 38.87 50.92 93.96
600 50.98 36.79 48.61 94.35
700 55.90 35.35 46.65 95.03
800 59.67 34.64 44.98 95.29
900 61.08 31.69 40.29 95.38
1000 62.78 28.20 37.29 95.43
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Table 7 Influence of inhibitor types on flotation results
il 75 AR A CEiit =20 A
Fhk R/ % EERER/% R KN %
IKBHS 59.67 34.64 44.98 95.29
P601 64.68 33.89 43.83 96.59
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Fig.4 Relationship between fixed carbon content and

calorific value of carbon-rich concentrate
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Table 10 Toxicity test results of leaching tailings
/ \
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Fig.3  Flowchart for closed-circuit test BECRLEERT) 530 100
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Table 8 Closed-circuit test results LA 0.20 100
PRRAER R % KN/ %e BEBR S /% TR % il CLLEAT) 0.24 5
0T
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Table 11  Cost estimate of treating vanadium extraction tailings

R, ks
B e Gt

R 0.93 11.16

i

Tl &2 12 000 JT/t

Ay 0.08 0.92  TolkALEEZ 11 500 JT/t
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iz 1.40 6.72  TolZAiREY 4 800 JU/t
i3 — 63.00  PNAEIZ 50 JT/t i1, HL 9 0.8 JT/ i
. i TE [ 58 W8 7 (AF Ab T
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Table 12 Estimate of revenue and profit for products from

vanadium extraction tailings
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