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Table 1 Chemical multi-element analysis

V,05 FeO Fe,04 MnO K,0 Na,O MgO CaO C Cu
1.16 0.93 2.62 0.005 0.52 0.071 2.14 0.70 1.08 0.005
Pb Bi Ni Mo S Al O, P,0; Sio, Ko Bak

0.005 0.005 0.026 0.028 0.20 2.95 0.48 54.57 0.32 8.30
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Table 2 Phase analysis of vanadium
EA S R it
AR BRE -y L =R B SRR AT

B % 0.42 0.79 0.07 1.28
HE % 32.81 61.72 5.47 100.00

S . ﬁﬁ}ﬁ&%‘?%é‘\ o

iR &Y Lk N AR IR Hh L R

FE % 0.12 0.90 0.26 1.28
HE % 9.38 70.31 2031 100.00

XK BT Gt

AL FHAMH

FE % 0.95 0.33 1.28

H % 74.22 25.78 100.00
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Table 3  Ore particle size analysis

2 /mm PR % BB % IAES %
+0.125 16.5 0.65 9.66
-0.125+0.074 12.0 0.76 8.21
-0.074+0.045 65.6 1.24 73.26
-0.045 5.9 1.67 8.87
Gt 100.0 1.11 100.00

HHE 3 A1, 5~20 mm KRR & oA
111%, 28 B 40 0 b7 5 0 8 28 5 AR 76 40k 0 W k)

o, HRIZE (10,125 mm) PRI AN 0.65%, i
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L% AL AT AR T-0.045 mm kLR 77 AL AT
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V,0,(0OH), +2H,S0, = V,0,(S0,), +4H,0  (2)
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Table 4 Experimental results of different leaching processes

T iFIFIE R = RERP T2 % B3 % BB 7% BHEY%
R — — 93.0 0.89 22.64
K- — 97.30 95.0 0.094 91.88
JE AR T Ca0 10% 97.25 99.5 0.76 27.26
JE -k NaCl 6% 89.51 94.5 0.27 77.25
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Bl 4 8 RN BE A AL R Bh 3 v 5 T K, U A
WG S R, BOE IS A B DR AT
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LR FURS 8- T 25 R A3 5l ol 22.64%
1 27.64%. P TR LS RIS 74.22%,
EMEARRE RS LM SR, HaREN
B, WU R RE T 2.
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Fig.1 Experimental results of grinding fineness

HHIEL T e Afrmr s, BEAG IR0 B 40 23, 41
R R B ETHEAAR . 415 -0.074 mm
70% I, BRI N 91.88%, 4k L K EEY 41,
EHFREREEAWE . 7B RE— 8RR T
T, BEEEETA RN, DhFE AR S, W
SRR JEU BSR4 55 24-0.074 mm 70%

32 KERIRE

S0 S A R JEUT B A 41 2 -0.074 mm 70%,
AR, RifE 8~20 mm £ T4 G kibe . Kkt
[ 2 h, KRG AR, Rl BE 41 42-0.074 mm
70%, H 100 g H i R iz th, =R AR
85°C, WHHWAIA 1 h, WAL 1.2:1, fifRH =
TR 12%. SZU 45 LK 2.,

t 2 w5, BEE RSB G i, PRt &
BBE ETHE T BRGEBAN . MRS N
800~850°C Iy, P H A ik $ 92% L b, 4%
GRER R R R, PUR R TR PG, Mo e R
FEREFEURE N 800°C . FHUR H & BRI A
o, R BRLAE T 5 ot S AIG IS IS A L A AL AS 78
gy, WA KRR i, R A

g, PR, o wEREA AT
WA AT, AL HAERE S .

100
90 | /'\
80} ]

70

R 2%

60

50+

40

65.0 760 75.0 860 8§O 960 950
il £/ C
El2 BRRESEWER

Fig.2 Experimental results of roasting temperature
3.3 KEKERTE]

SIS AT N T B 40 E-0.074 mm 70%,
AKHIRL, Rt @8~20 mm TG Kike. Kikent
F) A% &, Kbl 2 800°C o A BEn” BE 4Nl 4 -
0.074 mm 70%, HX 100 g MMM, 3 il
FEh 85°C, RSN 1 h, WMLL 12:1, R
R bel & 12%. SEHa R WK 3.

100 -

95

N / TN

85+

IR H %

80 +

75+ "

700 015 le 115 2j0 2?5 3j0
I ]/
B3 kEERAfESEah s R
Fig.3 Experimental results of roasting time
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Fig.4 Experimental results of calcined grinding fineness
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Fig.5 Experimental results of sulfuric acid dosage
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Fig.6 Experimental results of leaching time
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Fig.7 Experimental results of leaching temperature
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93.36% (M50, HAFeIr LR .
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J R 5 8 SO A7 T 40 1k R Sk R0 B T AT A v, St
FE TS B WA, Bl ZE RN S 4,
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wi

(2) RHSMR IR T A M ZH A5
U, PRI E 93.36% IR 51

(3) ALK BE-TRIE LA, J5n B
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Experimental Study on Vanadium Extraction from
Refractory Vanadium Ore

Wang Yang', Guo Wanjin’, Long Changming'
(1.Sichuan Xinyuan Mining Co., Ltd., Ganzi, Sichuan, China;
2.Baiyu County Yinxing Mining Co., Ltd., Ganzi, Sichuan, China)

Abstract: The vanadium ore of Gansu was difficult to treat with flotation process for the complex
composition and superfine dissemination size. Experiments of acid direct leaching vanadiferous, roasting-
acidic leaching, roasting-alkali leaching and roasting-immersion were taken to research this refractory
vanadium ore. The results showed that the roasting-acidic leaching process had better effect, and the
pregnant solution with vanadium leaching rate 93.36% could be achieved, under optimal conditions of raw
ore grinding fineness -0.074 mm 70%, ®8~ 20 mm granulation, 1.5 h roasting time, 800°C rosting
temperature, -0.074 mm 60% of baked ore, 12% sulfate, 1.2:1 of liquid-solid ratio, 1 h leaching , 30°C of
reaction temperature. The adopted process technology route has solved the technical problems such as low
vanadium leaching rate and large consumption of sulfuric acid in the conventional wet vanadium extraction
process for the refractory vanadium ore, and laid a solid technical foundation for realizing the efficient
utilization of resources and ensuring the safety of national energy resources.

Keywords: Refractory vanadium; Roasting-acidic leaching; Roasting-alkali leaching; Roasting-immersion

L
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Experimental Study on Suspension Magnetization Roasting-Magnetic
Separation of an Iron Ore

Kong Decui, LiuJie, Zhang Shumin, Li Yanjun
(School of Resources and Civil Engineering, Northeastern University, National-Local Joint Engineering
Research Center of Refractory Iron Ore Resources Efficient Utilization
Technology, Shenyang, Liaoning, China)

Abstract: The iron grade of a certain iron ore was 56.36%. The iron of raw ore mainly existed in the forms
of hematite and limonite. The gangue minerals were chiefly quartz and bauxite. Therefore, a
suspensionmagnetization roasting-magnetic separation process test was conducted on the ore. The results
indicated that the optimum conditions for reducing roasting are as follows: The size of feed is -0.074 mm
56.11%, with roasting temperature 560°C, concentration of CO 30%, and roasting time 15 min. Under the
optimum roasting conditions, the roasted products were ground to -0.074 mm 95%, and then magnetic
separation was carried out to produce aniron concentrate with iron grade of 64.42% and iron recovery of
94.49%. 1t also provides a solution for other refractory iron ores.

Keywords: Iron ore; Suspension magnetization roasting; Magnetic separation; Hematite; Magnetite
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