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ABSTRACT

The Mny,Ag,Siy 75.,Bi, (x =y = 0, 0.01, 0.02, 0.03, 0.04, and 0.05)
materials were synthesized by ball milling and hot press method. The crystal
structure and thermoelectric properties were analyzed it was found that the XRD
patterns of all samples show mixes phase between MnSi; 75 for main phase of
tetragonal structure and MnSi for secondary phase: The relative density of all
samples were higher than 92%, indicating a.good method for preparing high
density samples. The Seebeck coefficient (S) and electrical resistivity of Ag and Bi

doped Mny,Ag,Si; 75.,Biy, can be increased. The highest of S value and power

factor at 673 K revealed that Mng 9sAg0 025i1 73Big 02 Sample were about 119 LUV K!
and 3.97 x 10° Wm*K?, respective. The highest power factor gave higher values
than non-doped about 45.35 %. The Mng9gAg0.02Si1.73Big.02 Sample is the most
suitable for p-type of thermoelectric device fabrication.

The Mg,,Ag,Siy. Bi, (x =y = 0, 0.01, 0.02, 0.03, 0.04 and 0.05) materials
were also synthesized by ball milling and hot press method. The crystal structure
and thermoelectric properties were also analyzed. The XRD pattern of all
samples show cubic structure and effecting from oxidation reaction in the peak
of MgO were observed. Bulk density of Mg,,Ag,Si;,Bi, samples increased with
increasing Ag and Bi doped values and decreasing relative density. The grain size
of the sample is almost in the micron-scale range and closely packed, having
consistent with the high density of bulk samples. The Seebeck coefficient of
doped samples at 773 K were higher than undoped sample. The highest of S



value of Mg; 98Ag0 025i0.08Bin 02 SaMple were about -285.37 LV K. The MnSi 75
doped with x values were reduced electrical resistivity, giving higher the carrier
concentration. The Mgy 95Agg 055i0.05Big 05 bulks sample shows lowest value of
electrical resistivity at 3 mQ cm and highest power factor at 20.27 mW cm™ K2
The Mgy 95A80.055i0.95Bi0.05 bulk sample is the most suitable for n-type of
thermoelectric device fabrication.

The 1 pair, 11 pairs and 30 pairs of thermoelectric devices were fabricated
using P-Mng 9gAg0.025i1.73Big 02 and N-Mg; 95Ag0 05Sig 95Big 05 Materials. The nickel plates
were used for electrodes to connection of thermoelectric materials on alumina
substrate by soldering method. The resistance, electrical voltage, electrical power
and surface temperature of thermoelectric devices were measured for possibility
of thermoelectric generator and refrigerator. It was found that the electrical
resistance of 1 pair, 11 pairs and 30 pairs exhibited 2.2 Q, 21 Q and 55 Q,
respectively. The electrical voltage increased with increasing temperature. The
maximum electrical voltages of 1 pair, 11 pairs and 30 pairs at different
temperature 140 K were 13.4 mV, 161 mV and 452 mV, respectively. The
maximum power output of 1 pair, 11 pairs and 30 pairs at different temperature
140 K were 0.08 mW 1.29 mW and 4.08 mW, respectively. The electrical power of
11 pairs and 30 pairs-were higher than 1 pair about 14.43 and 45.51 times,
respectively. The surface temperature of thermoelectric devices was slightly
decreased at 0.1 K, therefore is not suitable for application as a thermoelectric

refrigeration.

Keywords: Thermoelectric, Generator, Refrigeration, Magnesium silicide,

Manganese silicide





