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“One Step” Aluminothermic Reduction Process for Preparation of
High—purity Vanadium-aluminium Master Alloy with
Water-cooled Copper Crucible
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Abstract: In order to achieve the goal of lowcost production of high—purity V-Al master alloy the feasi—
bility of employing water-cooled copper crucible to prepare the alloy by “one step” aluminothermic reduc—
tion process is probed into. After several rounds of experiments compared with the traditional refractory
furnace in raw material preparation production process reaction and chemical compositions of the alloy
produced the water-cooled copper crucible can realize lower impurity content in alloy higher yield of va—
nadium and more stable reaction. It can basically meet the requirement of lowcost production. Further—
more the reasons for those results are discussed in detail.
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Table 1 The chemical compositions of V,0; % () - (2) % (%)
Fe Si C N Vv, 05 (%)
<0.0010  0.0100  0.0020  0.0025 Balance 3)
x (1 - %
() = (2) x( (7 0)
2 ~4 mm o (%)
500 °C x4 h “®
) 90% - 92% o
(1)
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able 2 The chemical compositions of aluminium %
Fe Si C N Al 4 .
<0.0010 <0.0010 <0.0010 <0.0050 Balance 4,
4
Table 4 Weights of raw materials and the heat generated
3 ]
3 / kg / kg / kg /'kJ
Table 3 The chemical compositions of the igniter 1 1.000 0.670 1.670 6 323
and its usage amount 2 1.340 0.898 2.238 8 473
3 2.000 1.340 3.340 12 464
wl% /e 4 3.000 2.010 5.010 18 969
Fe Si C
0.12 0.004 <0.001 10
0.003 0.012 <0.001 15 1.3

0.001 <0.001 <0.001 5 1 o
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Fig.1 Schematic diagram of the water-cooled
copper crucible
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Fig.2  Aluminothermic reduction process for
preparing VAl alloy
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Table 5 Weight changes before and
after the reaction kg
1 1.670 0.642 1.025 1.667 0.998
2 2.238 0.914 1.311 2.225 0.9%4
3 3.340 1.362 1.932 3.294 0.986
4 5.010 2.042 2.842 4.884 0.975
RF 5.010 1.919 3.135 5.054 1.009
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5 2.3
GB5063 - 1985  AIV75
o 6.7
6 AlV7S
o RF Table 6 National standards of AIVI5 %
o v Al Fe Si 0
70.0 ~80.0  Balance <0.30 <0.30 <0.20
7
Table 7 Analysis results of the V-Al alloy trial-produced %
\Y Al Fe Si C N 0] Cu
1 76.8 Balance 0.011 0.014 0.003 0.022 0.145 0.007
2 76.4 Balance 0.010 0.015 0.003 0.034 0.171 0.009
3 77.2 Balance 0.015 0.015 0.003 0.029 0.157 0.006
4 77.8 Balance 0.012 0.014 0.002 0.019 0.164 0.006
RF 75.1 Balance 0.019 0.022 0.008 0.048 0.159
. RF 4 °
AlV75
0.035% RF NN
° 4
77% 100%
2.4 RF
8
o RF
AY o 8 o RF
8
Table 8 Element yield in the aluminothermic
reduction process %
AY Al Fe Si C 3
1 87 21 241 82 72
2 93 23 262 94 77 1)
3 93 23 445 95 77
4 94 23 391 89 51
RF 85 24 582 131 192
8 2)
. RF ( 44 )
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