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Synthesis and Characterization of New Thermoelectric

Materials Contain Tin.

Student : Kuei-Bo Chen Adiviser : Dr. Chi-Shen Lee (% #% I¥)*
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In this report, three new ternary and quaternary compounds were synthesized and
characterized.

I : The new ternary chalcogenide was synthesized by tantalum, tin and selenium in

1:1:4 ratio. Preliminary results of this study indicate that the Sn element played an

important role in the formation of the needle shape compound. The color is silver gray

and looks like hair. The structure analysis is in progress.

I © SnBi,Se, system : this eompound 1s synthesized by initial composition of

“SnsBigSers” at 1073K. The<structure: was determined by single-crystal X-ray

diffraction. Preliminary result reveals a possible formula of Sn;¢Bi;sSes;, which is a

new compound with novel layer “structure."The compound crystallizes in the

monoclinic space group P2;/c with a=31.393(9) A, b=4.1622(1) A, ¢=32.067(9) A,

P=117.68°, Z=4, V=3710.4(2) A’, and the final R values is R1/wR2= 0.124/0.327.

Il : The AgSnBi3Ss compound was synthesized by composition “AgSnsBisSio” at
1073K. The single crystal structure analysis reveals that the Ag-Sn-Bi-S is
isostructure to the mineral AgPbBi3S¢. The structure was determined by
single-crystal X-ray diffraction and the compound crystallizes in the orthorhombic
space group Pna2; with a=20.086(1) A , b = 13.310(7) A, c=4.054(2) A, Z=3,
V=1083.7(1)A’, and the final R values is RI1/wR2= 0.037/0.107. The Seebeck
coefficient of AgSnBi;S¢ and the isostructure compound AgPbBi;Se at 580K can
reach to -175uV/K and -900uV/K respectively.
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