26 (2003)

Development of ther moelectric transducer s using new nonstoichiometric titanium oxides

Associate Professor, Department of Environmental Systems Engineering,
Kanazawa I nstitute of Technology, Isao TSUYUMOTO

Thermoelectric properties were investigated for new orthorhombic titanium oxides with
nonstoichiometric compositions, TiOy (x=1.86-1.94). Seebeck coefficient, S; resistivity, p ; and
thermal conductivity, k were measured for three kinds of samples with different compositions,
TiO1.86, TiO18s and TiOy.04, Which were prepared by changing the reducing time. Capabilities as
thermoelectric material wereevaluatedat 20 ,40 and70 . Seebeck coefficients were mostly
greater than the conventional thermoelectric materials using complex oxides. The Seebeck
coefficient of TiOyes @t 70 was 0.373 mV/K, and Z (= S¥/(p K )) was 4.63x 10° K. It was
shown that the new orthorhombic titanium oxides were applicable to thermoel ectric transducer.
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Figure 1  Relationship between thermo-  Figure 3

Relationship between thermo-
electromotive force and temperature difference

electromotive force and temperature difference

az2s . :x=1.94, OO : x=1.88. at 70 :x=1.94, O : x=1.88, A:x=1.86.
25
Tablel Seebeck coefficient (mV / K) of TiO
a2s5 ,40 ,and70
X in TiOx 25 40 70
E 1.86 0.181 0.156 0.317
E 1.88 0.196 0.104 0.209
” 1.9 0.060 0.150 0.373
TiO194
Figure 4 TiOpgs 25 ,40 ,70
10 Qcm 00646
_ _ A_T(K) 0.0590 0.0519 TiOy88 0.761
Figure 2  Relationship between thermo-

electromotive force and temperature difference 0.755 0.736
ad40 . :x=1.94, O : x=1.88, A:x=1.86.
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Figure5 Resistivity vs. temperature of TiOy gs.

TiO186, TiO188, TiO104
0.0502 0.0710 0.0579

Table2 Z (K™ for TiOyat 25 , 40 , and

70 . x 10° K™

X in TiOx 25 40 70
1.86 858 642 272
1.88 711 202 836
1.94 962 659 463

Z=SIpkK)
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