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Abstract The effects of mechanical alloying conditions on the formation of Mn-sulfide powders were
analyzed. Impeller rotating speed, lubricant coating and added amounts of process control agent(stearic acid)
were selected as a process control factor. MnS compounds are synthesized in 3 hours by mechanical alloying at the

alternative milling condition. Discontinuous rotating speed of 1200 rpm for 4 minutes and 1000 rpm for | minute
shows more effects on the compound formation of MnS. After coating of lubricant on the wall, elementary Mn
and sulfur were partially remained by mechanical alloying. The friction effects of the wall and grinding media on
the powders are significantly important to form the compound of MnS.
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Fig. 1. DSC curve of MnS powders mechanically alloyed
for 10 hours.
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Fig. 2. XRD patterns of MnS powders mechanically
alloyed for 3, 5 and 10 hours.
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Fig. 3. XRD patterns of MnS powders mechanically alloyed
for 3, 4 and 5 hours at the alternative milling condition.

Table 1. The synthesized phases of mechanically alloyed
Mn-50 at%S powders obtained by various milling
conditions.

Impeller rotating PCA MA  synthesized
speed (rpm) (%) time phases
1200(4min)+1000(1 min) 2 3 MnS
1200(4min)+1000(1min) 2 4 MnS
1200(4min)+1000(1min) 2 5 MnS

600(4min)+400( 1 min) 2 3 Mn, S, MnS

600(4min)+400(1min) 2 5 Mn, S, MnS
600(4min)+400(1min) 2 10 MnS

agglomerate,

1000 2 3 Mn, S, MnS

. . fine powder,

1000(4min)+600( Imin) 2 5 Mn, S, MnS

. . agglomerate,

1000(4min)+600(1 min) 1 5 Mn, S, MnS
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Fig. 5. XRD patterns of MnS powders mechanically
alloyed for 3 and 4 hours after lubricant coating.

Table 2. Composition of powders obtained by MA and
commercial powders.
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Fig. 4. XRD patterns of heat treated MnS powders for
350°C and 450°C for 1 hour after mechanical alloying.
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MAed MnS 065 012 000 357
Hoeganes MnS 0.7 0.1 0.04 346
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