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Thermoelectric Properties of Fe-Mn-Si Alloys and Compound Fe;Si
doped with Mn and V

Takayuki Tsujit, Ryosuke O. Suzuki and Katsutoshi Ono

Department of Energy Science and Technology, Graduate School of Energy Science, Kyoto University,

Kyoto 606-8501

Thermoelectric properties of Fe;Si with the DO; structure where some Fe were replaced with Mn and V were
examined. By adding 5 mol%Mn or V, the Seebeck coefficients, «, reach the maximum values of about+22.5
wV/K, while they decreased to a large negative value by the further replacement of Fe by these transition ele-
ments. The minimum values of « were —36 uV/K and —45 uV/K at Fe-30 mol%Mn-25 mol%Si and Fe-20
mol% V-25 mol%Si, respectively. These values are smaller than the minimum value reported for the iron-based
alloys. The compositional dependency of « corresponds to the fact that the added transition metal atoms replaced
iron atoms at a particular site in the DOjs lattice. By combining an approximate model approximation suitable for
simple metals and the density of state reported, however, the obtained compositional dependency of thermoe-
lectricity could not be explained. The absolute values of @ in the Fe-Mn-Si system were small, both in the samples
with the o-Fe solid solution and with the y-Fe solid solution.
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Fig. 1 Crystal structure of B2, DO; and L2;A. Atomic occu-
pation at four sites (a, b, ¢ and d) is listed in Table 1.

Table 1 Atomic occupation of B2, DOs and L2;A structures in
the crystal lattice shown in Fig. 1.

Atomic cites in Fig. 1
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Fig. 2 1273 K isotherm of Fe-Mn-Si system after Ref. 11.
Circles show the studied compositions.
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Fig. 3 1273 K isotherm of Fe-V-Si system after Ref. 12. Cir-
cles show the studied compositions.
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Fig. 4 Seebeck coefficient of Fe-Mn-Si alloys as a function of
Mn concentration.
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Fig. 5 Seebeck coefficient of Fe-Mn-25 mol%Si alloys as a
function of temperature. Run number in the measurement is
inserted as #N.
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Fig. 6 Thermal conductivity of Fe-Mn-25 mol%Si alloys as a
function of temperature.

Table 2 Thermoelectric properties of (Fe, Mn)sSi and (Fe,
V)sSi at 300 K.

Seebeck Electric Thermal Figure of
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Alloy « P K Z(=0o2[pK)
(MVK—Y) (pHQm) (Wm~1K-1) (K-1y
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FeomolMn 425 1.28 10.7 3.70%x10-5
Fe-30 mol% Mn - 2.86 _
~25 mol%Si 36 [2.6G8] 3.3 1.37x10-¢
Fe-5 mol%V
-25 mol%Si +23 - 8.7 "
Q,
Fez0mldy - [2.4729)] 4.0 —

Data of electric resistivity reported were measured for Fe-26.3 mol% Mn-25
mol%Si{!® and for Fe-25 mol% Mn-25 mol % Si29,
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Fig. 7 Seebeck coefficient and Curie temperature® of Fe-
V-25 mol%Si alloys as a function of V concentration.
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Fig. 8 Seebeck coefficient of Fe-V-25 mol%Si alloys as a
function of temperature. Run number in the measurement is
inserted as #N.
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Fig. 9 Thermal conductivity of Fe-V-25 mol%Si alloys as a
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