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The Effect of Particle Size and Compaction Pressure
on the Thermoelectric Properties of n-type FeSi,

Chul-Hoon Pai”

'Division of Bio-Engineering, Incheon National University
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Abstract The effect of particle size and compaction pressure on the thermoelectric properties of n-type FeSi> was
investigated. The starting powders with various particle size were pressed into a compact (compaction pressure; 70~
220 kg/cmz). The compact specimens were sintered at 1473 K for 7 h and annealed at 1103 K for 100 h under Ar
atmosphere to transform to the semiconducting [-phase. The microstructure and phases of the specimens were
observed by SEM, XRD and EDS. The electrical conductivity and Seebeck coefficient were measured simultaneously
for the same specimen at r.t. ~1023 K in Ar atmosphere. The electrical conductivity increased with decreasing particle
size and hence the increases of relative density of the sintered body and the amount of residual metallic phase e-FeSi
due to a increase of the electrical conductivity. The Seebeck coefficient exhibited the maximum value at about 700~
800 K and decreased with decreasing particle size. This must be due to a increase of residual metallic phase e-FeSi.
On the other hand, the change of compaction pressure appeared to have little effect on the thermoelectric properties.
Consequently, the power factor would be affected more by particle size than compaction pressure.
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Table 1. Preparation conditions and characteristics of specimens
Sample Composition Average Compaction Sintering condition Annealing condition Density
name P particle size(ym) pressure(kg/cir) T(K) Time(h) T(K) Time(h) (g/cm)
S FeSiz 4.103
NI Feo.99C00.01512 4.415
N2 Fep97C00.03Sia 29 4.559
N3 FCugsCOo_u_ﬁSiz ' 140 4.525
N4 Feoo i 4.
0 ConrSia 1473 7 1103 0o %0
N5 Feo.91C00.00S12 4559
N6 Feo,97COo_o3Siz 25.1 3.621
N7 F80,97C00_Q3Siz 09 4.581
N8 Fep97C00.03Sia 29 70 4.538
N9 FCUv97C00_u3Si2 ' 220 4.652
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Fig. 3. SEM photographs for the specimens
(a) Nl(sintered) (b) N3(sintered) (c) N5(sintered)
(d) Nl(annealed) (e) N3(annealed) (f) N5(annealed)
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Fig. 4. XRD patterns for the sintered specimens
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Fig. 5. XRD patterns for the annealed specimens
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Fig. 6. EDS patterns
(a) grain region (b) base region
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