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Synthesis of Nanostructured Bi,Te; by 3 Resultsand discussion .
Figure 1 and 2 show the XRD profile and TEM

Controlling Metal Species in AQUEOUS  micrograph of the sample synthesized at pH10. White
Solution precipitations generated in the mixing solutions of

. . . . Na,TeG;, Bi(NOs); and EDTA below pH 9 and above pH
Shun Yokoyama, Keita Sato, Hideyuki Takahashi 11. In former case (<pH 9), TgD is considered to

and Kazuyuki Tohji _ _ change to Te@ precipitations, while Bi-OH complexes

Graduated school of Environmental Studies, Tohoku are formed and BO; precipitates in later case (>pH 11).

University, Sendai, 980-8579, Japan On the other hand, as shown in Fig.1,TBj with

e-mail: syokoyama@mail.kankyo.tohoku.ac,jp rhombohedral phase (PDF#15-0863) was successfully
synthesized. The morphologies of nano-structuredeBi

1. Introduction are plate- like particles with a typical diamet&nf and

Bismuth telluride (BiTey) is considered to be best @ thickness 10nm. At pH 10, T¢Oion and formed
materials for near room temperature thermoele¢fE)  Bi-EDTA complex are stable. Then the stable Teaod
applications. A value of dimensionless figure-ofrine Bi complex can be reduced to nanostructuregdidgiat
(ZT) is required to be ~3 for a practical applioati PH10 by adding ascorbic acid. Therefore, the pHieal
Recently, many efforts have been made to incrdas@T  Plays a significant role in the formation of,Be; alloy.
value of BpTe; materials. It is reported that nanostructured o
TE materials in low dimensional form show a higi&dr 4007
value compared with bulk TE materials. There hagernb
many researches for the synthesis methods of
nanostructured BTe; such as solvothermal, hydrothermal,
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electrochemical method and sonochemical method:eSin 100

these methods normally require high temperaturgh hi 0 | St
pressure, toxic regent and special equipment, is wa - - — - -
difficult to achieve the practical use of TE. THere, 26 (deg)

what is of vital importance today is to developyathesis
method in an aqueous solution to synthesize
nanostructured BTe; for a green and low-cost synthesis
method.

On the other hand, we reported that well crystadliz
and uniform metal alloy NPs could be synthesized by
controlling metal complex in the aqueous solutiasdil
on metal complex calculations using the criticalbdity
constanté!. Needless to say, redox potential of metal ion
and/or complex in solution varies according to tthei
condition. This means that the reduction route ddog
controlled by controlling the metal complexes.

In this work, Bi and Te species for making . .
homogenization of redox potentials are controlleg b I_n our pre_zsentanon, deta|led_ result_s,_su_ch as
adding complex agent into aqueous solution andxredoreducf[IOn potentials of metgl Species, opt|m|zatmfn_
potentials of reducing agent are optimized by adjgghe reducing agents, from the y|ewp0|nt of electrocrt_em
concentration of reducing agent and pH for the teysis and  ESI-TOF-MS a_naly5|_s for the syn'Fhess of
of nanostructured BTes. In this method, nanostructured ngno-structured Ble; will be infroduced. In addltlgn, we
Bi,Te; are synthesized at near room temperature, in th ill suggest a large-scale and low-cost synthesého
agueous solution, without toxic reagents. or nanostructured BTe;.

Fig.1 XRD profile of materials synthesized at pH10

Fig.2 TEM micrograph of materials synthesized at@H

4, Conclusion

2. Experimental .
. . . . Nanostructured Bie; can be synthesized by
Bi,Te; was synthesized by using Bi(N@ N&T€0s,  ontrolling metal species and optimizing the redgci

and ethylenediamine-N,N,N',N'-tetraacetic acid dism agent in the agueous solution at near room tempexat
salt (2NaEDTA) as metal precursor salts and complexyithout toxic reagents.

reagent, respectively. Ascorbic acid was usedraslacing
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