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Pretreatment for V-bearing steelmaking slag by
beneficiation methods and its effect on followed leaching procedure

YE Guo-hua, TONG Xiong, LU Lu

(Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: In view of the key technique and difficulty regarding extracting vanadium from steel slag, the pretreatment of a
V-bearing slag from Sichuan province by beneficiation method and its effect on the followed leaching were investigated.
The results indicate that an iron concentrate with grade of 72% can be obtained by magnetic separation method, which
not only helps to recover the iron from slag, but also reduces the accumulation of iron ions in the leaching solution and
cuts down the difficulty of Fe-V separation; light calcium compounds and part of harmful impurities can be removed by
pretreatment of gravity separation which minimizes the adverse effects of impurity on downstream leaching despite low
enrichment of V. Hence, V-leaching rate increases greatly. Compared with the direct acid leaching without pretreatment,
V-leaching rate after pretreatment is increased by 11%, while the concentration ratio of Fe to V in acid-leaching solution
is decreased which is favorable for the followed extraction procedure.
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Table 1  Multi-elementary analysis of raw material(mass

fraction, %)

v Fe CaO MgO  SiO, TiO, Mn

1.77 18.61  41.73 9.29 7.55 439 096

As P S Cr K Na

<0.1 0.28 0.12 0.25 0.05 0.10

=2 WK R I A

Table 2 Valence analysis of vanadium in raw material

Valence X/% Distribute rate/%
V¥ 0.181 10.21
v+ 0.091 5.13
v 1.501 84.66
Total 1.773 100
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Table 3 Phase analysis results of vanadium in raw material
V,0;5 distribute

Phase X/% w(V,05)/% rate/%
Tricalcium silicate ~ 48.01 1.46 2222
Ca-Ti oxide 22.21 9.81 69.07
Magnesium ferrite ~ 22.20 0.20 1.41
silicactzl-(z/l;l:;date 0.72 31.99 730
Carbonate 4.50 - -
Metallic iron 2.36 - -
Total 3.15 100

x4 WG OB BRI A AT 45 R

Table 4 Phase analysis results of iron in raw material

Phase w(Fe)/% Distribute rate/%
Magnetic iron 3.21 17.22
Carbonate 2.42 12.98
Silicate 3.60 19.31
Sulfide 1.12 6.01
Else 8.29 44.47
Total 18.64 100
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Table 5 Test results of pretreatment by LIMS method

Grade/% Recovery/%

Yield/%

Sample
Fe \% Fe \Y

Concentrate 5.04 72.87 0.81 19.73 2.31
Tailing 94.96 15.48 1.80 78.99  96.57
Feed - 18.61 1.77 - -
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Table 6 Test results of pretreatment by HIMS method

Grade/% Recovery/%

Sample  Yield/%

Fe \'% Fe \'

Concentrate  44.83  22.33 1.64 53.79 41.54
Tailing 5740 1494 1.78 46.08 57.72
Feed - 18.61 1.77 - -
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Table 7
roasting—LIMS

Test results of pretreatment by magnetizing

Type of Yield  Grade/% Recovery/%
Sample

feed % Fe A% Fe \%

Concentrate 35.13 24.64 1.62 46.51 32.15
Raw steel
Tailing 64.33 1541 1.86 53.27 67.60

slag
Feed - 18.61 1.77 - -
Concentrate 35.20 20.19 1.59 4591 31.09

LIMS
Tailing  64.70 1291 1.88 53.96 67.58

tailing

Feed - 1548 1.80 - -
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Table 8 Comparison of leaching indexes between beneficiation pretreatment technology and raw steel slag direct acid leaching

with or without pretreatment under optimal conditions

Mass Gradte (f Leaching rate of V /% Mass
Technology Sample concentralion ; ; ratio of
or volume Calculation Calculation
Fe v . . FetoV
as residue  as solution
Leaching residue 150.8 g 1.98% 0.07%
Bpf;ig;‘;t;ﬁ? Leaching solution 500mL  24.88¢g/L  3.55g/L 94.36 94.92 7.01
Steel slag with pretreatment  100.0 g 15.58% 1.87%
Leaching residue 150.0 g 1.61% 0.21%
i g(‘;ﬁf;gfr"el:t‘:fem Leaching solution 500mL 3270 /L 296 g/L 82.20 83.62 11.05
Raw steel slag 100.0 g 18.61% 1.77%
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