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Abstract

We carried out to investigate the refining effect of molybdenum by Ar-H, vacuum arc melting(VAM) process for recycling
Mo scrap. The purity of the Mo metals refined by VAM was evaluated using glow discharge mass spectromety(GDMS)., From
the result of GDMS, most impurities in the Mo metals except for W were removed by Ar-H, VAM down to a few mass ppm
levels. The purity of the refined molybdenum scrap was improved up to 4N5(99.995%) from 3N(99.95%) of the initial Mo scrap.
The amount of gaseous impurities such as C, N, and O in Mo scrap were decreased from 1290 ppm to 132 ppm. As a result,
it is considered that a possibility of refining and cost-effective method for recycling Mo scrap by Ar-H; vacuum arc melting pro-
cess was confirmed in this study.
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Fig. 1. Flow diagram of the experimental procedure.

Fig. 2. Photographs of (a) Mo scraps, (b) Mo compaction
{c) Mo ingot, and (d) molten Mo during melting.
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Table 1. GDMS results of metallic impurities in Mo metals

refined by VAM
Element Raw | Imin | Smin | 10min | 15min
Na 163 9.4 6.1 5.4 4.5
Mg 2.8 12 1.2 0.6 0.2
Al 29 54 4.6 3.4 2.5
Si 15 53 1.4 1.1 0.4
S 2 1.6 1.4 1.1 0.4
Cl 12 13 9.8 2.1 2
\% 2.8 2.6 1.8 1.6 1.5
Cr 52 5.0 4.9 49 48
Mn 23 1.5 0.3 0.3 0.1
Fe 6.6 45 2.4 1.4 1.4
Co 0.2 0.2 0.1 0.1 0
Ni 23 1.2 0.6 0.4 0.2
Cu 132 9 15 13 14
Ga 7.9 2 1.7 1.5 1
Nb 20 20 19 18 15
Ta 0.1 0.1 0.1 0.1 0.1
w 31 33 35 36 36
(exzs)]:?lW) 402.6 85.5 66.8 51.7 45.7
d}:;f;:&l) - 78| 834| 872| 887
(ex:el;ityw) 99.959 | 99.991 | 99.993 | 99.994 | 99.995
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Fig. 3. Vapor pressures of Mo main impurities as a function
of temperature.
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Fig. 4. Concentration change of representative impurities in
the Mo metals refined by VAM as a function of
melting time,
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Table 2. Analytical results of gaseous impurities in Mo
metals refined by VAM.

Element | Raw 1 min S5min | 10min | 15min
C 318 120 111 84 29
N 151 10 10 8 7
0O 821 110 106 101 96
Total 1290 240 227 193 132
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Fig. 5. Variation of metallic/gaseous concentration and
hardness in the Mo metals refined by VAM as a
function of melting time.
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