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MANGANESE-BISMUTH COMPOSITE. THESIS ADVISOR : ASSOC. PROF. PRAYOON
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Keyword: Manganese-Bismuth, Cobalt

This thesis focuses on the development of vacuum sintering systems and
manganese-bismuth-based magnetic synthesis under optimal conditions, examine the
alloy of Mn, Bi, and Co. As well as the development of oxide reduction systems for
the study and improvement of magnetic properties. The first step was to design and
develop a sintering technique with an ultra-high vacuum (~10"® mbar). When pure Mn
is exposed to oxygen, manganese oxide forms immediately. Therefore, the sintering
system incorporated into this research was necessary to avoid the presence of oxygen
in the system. The MnBi magnetic synthesis process has many parameters that affect
its magnetic properties. In this research study, it was found that the optimal parameters
for the synthesis are as follows. The MnBi powder particle size is smaller than 20
microns. The vacuum during sintering must be maintained at no more than 107 mbar.
The manganese substrate particle size is smaller than 10 microns. The atomic ratio
between Mn and Bi 1:1. The sintering temperature is 275°C and is held for 12 hrs. These
appropriate parameters, this results in a coercivity (Hc) of 4.28+0.07 kOe, a saturated
magnetization (Ms) of 53.42+0.90 emu/g, and a high energy product maximum energy
product (BH) max of 1.98+0.05 MGOe, respectively. In addition, this study examined
the effects of elycine addition during the Mn grinding process, found that the formation
of MnBi magnetic material was found to be hampered by hydrocarbon groups coated
on manganese particles. MnBi magnetic doping with Co, it was discovered that the
magnetic interaction between the hard magnetic and soft magnetic phases conformed
to the theoretical value, and an oxide reduction system has also been designed and

constructed to further improve magnetic efficiency.
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