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ABSTRACT A new process using rapid solidification (melt spinning method) followed by pressing and
sintering was investigated to produce the n-type thermoelectric ribbons of 90% BiTe.+10% Bi,Se, doped with
CdCl.. Quenched ribbons are very brittle and consisted of homogcﬂeous Bi;Te;-BizSe; pseudo-binary solid
solutions. Property variations of the materials was investigated as a function of variables, such as dopant CdCl,
quantity and sintering temperature. When the process parameters were optimized, the maximum figure of merit

was 2.146% 10° K.
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Fig. 2. The scanning electron micrographs of the quen-
ched ribbon doped with 0.03 wt% CdCl,.
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Fig. 3. SEM micrographs of the fracture surface of the melt spun materials doped with 0.03 wt% CdCl, sintered at

(a) 400C, (b) 4507, and (c) 500C.
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Fig. 4. X-ray diffracation patterns of cold pressed sam-
ple of quenched ribbon doped with 0.03 wt% CdCl..
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Fig. 5. Back scattered electron image by'ﬂ EPMA-line
scan. (a) Ingot produced by rocking furnace and (b)
melt spun materials cold pressed.
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_ Fig. 6. Density of 90% Bi,Te,+10% Bi,Se, solid solution
- doped with 0.03 wt% CdCl, with sintering temperature.
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Fig. 7. Variation of the Seebeck coefficient with sinter-
ing temperature and dopant for 90% Bi,Te,+10% Bi,Se,
solid solution. :
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Fig. 8. Variation of the Hall coefficient with sintering
temperature and dopant for 90% Bi.Te,+10% Bi.Se,
solid solution,
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Fig. 9. Variation of electrical conductivity with sinter-
ing temperature and dopant for 90% Bi,Te+10% Bi.Se,
solid solution.
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Fig. 10. Variation of the Hall mobility with sintering
temperature and dopant for 90% Bi.Te.+10% Bi.Se,
solid solution.
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Fig. 11. Variation of thermal conductivity with sinter-
ing temperature and dopant for 90% Bi.Te.+10% Bi.Se,
solid solution.
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Fig. 12. Variation of electronic thermal conductivity
with sintering temperature and dopant for 90% Bi,Te+
10% Bi.Se, solid solution.
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