應用水熱法合成碲化鉍粉末及其性質之研究
摘要

In the study, BiCl3 and Te were used as raw materials, and water, EDTA and NaBH4 were used as solvent, chelating agent and reducing agent, respectively. Under medium-high temperature and high pressure conditions, the Bi2Te3 powders were synthesized by hydro-thermal method. And then, the Bi2Te3 bulks were prepared by sintering technology.
The effect of various preparation factors including the synthesis time, the synthesis temperature, the molar ratio of EDTA/BiCl3 and others on the stability, the microstructure and other properties of the Bi2Te3 powders was studied by XRD, SEM, TEM, BET and so on.
The results of XRD suggests that the Bi2Te3 is formed because of the main three planes (015)、(1010) and (110). The results of TEM imply that the particle size of the Bi2Te3 powders trends to increase with increasing the synthesis temperature. And the distribution range of the particle size is 50-200nm. The results of BET reveal that the specific surface area of the Bi2Te3 powders trends to increase with increasing the synthesis temperature. And the distribution range of specific surface area is 14-29m2/g.
Furthermore, the electrical resistivity of the Bi2Te3 bulks was measured. The results show that the electrical resistivity decreases with increasing the synthesis temperature. The lowest electrical resistivity is 8.54ohm-cm as the temperature is about 240℃. Meanwhile, the value of the seebeck coefficient is -102μv/k and the powerfactor is 1218μw/cmK2.
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