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Abstract : Aluminium powder as reductant in aluminothermy process needs a fine particle size
under 200 mesh, but it is not easy economically to make that because of its high ductility and
powder production cost. In order to reduce the production cost of fine aluminum powder as
reductant of Mn3O,s waste dust, therefore, the properties of aluminium alloy powder were
investigated.

Aluminium alloy ingot containing large amount of manganese can be crushed easily because of
its intermetallic compounds having brittle properties. The manganese is also main element in
ferro-manganese. We can obtain economically Al-15%Mn alloy powder by mechanical
comminution process. And the result of thermite reaction using Al-15% Mn alloy powder instead
of pure Al powder showed the fact that can be obtained the ferro-manganese which have a high
purity in case of using pure aluminium powder as reductant. The recovery of manganese from
Mns;O4 waste dust with Al-15%Mn alloy powder was higher level of about 70% than about 65%
in case of using aluminium powder, that is due to lower spatter loss.
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Table 1. Chemical Composition of Raw Materials
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Raw
Materials Mn Al Fe C S P St
FeMn/Mc 80.000 0.002 7.800 1.500 0.020 0.200 0.500
Al 0.001 99.860 0.094 - - - 0.031
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Table 2. Chemical Composition of Al-Mn Alloys

No. Sample (wt%%) FraAcltional Weigil/t{ig) Maié Olrr;tpférfrf;alhc
1 Al-15Mn 170 30 AlsMn
2 Al-30Mn 140 60 AlsMn
3 Al-50Mn 120 80 AlsMn

Table 3 Chemical Cormposition of Al-Mn Alioy Ingot

Chemical Composition (wt%)
Samples Al : Mn Phases*
Al Mn Fe Si P S

Al-15%Mn | 783 1438 6.09 0565 | 0.008 | 0.004 | 84:16 |AlaMn, AlsMn, Al1zMn

Al-30%Mn | 617 28.8 &.74 0154 | 0.035 | 0148 | 68:32 |AlsMn

Al-50%Mn | 416 44.8 12.3 0129 | 0.062 | 0414 | 48:52 |AlsMn, AlaMns

* Phases on Al-Mn Equilibriumn Phase Diagram
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Fig. 3. Powdering Progress of Al-Mn Alloy Ingot.

Al-15%Mn Al-30%Mn Al-50%Mn

Fig. 4 Scanning Electron Micrographs of —200mesh Al-Mn Alloy Powders

240 Hrlstel FHAol & Al-MnAQ] &7 Fig. 4= 200 mesh oJst2 EA3t Al-15%Mn,
SfEs dE9AIE A2 Al 559 2T Al-30%Mn, Al-50%Mn FaETo] 45 o
g6 fFag Aor Azd. Bl Zojth. Mn &0l EoF 53¢ atE

_75_



6 HeA - 9% - HITF LaE g s
Table 4. Chemical Composition of Manganese by Aluminothermy Process

Reductant Mn Fe Si Al P S

Al 90.1 5.52 0.01 1.21 0.03 0.01

Al=15%Mn 89.7 7.12 0.02 1.01 0.02 0.02
o] w2 Al-30%Mn % Al-50%Mn 32 ETF 4. 4 2
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