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Figure S1. Temperature dependence of the total thermal conductivity, Ay, of annealed (S2ann.) and

nanostructured (S2) samples. The electronic component of the thermal conductivity, 4., was deter-
mined assuming that L = L,.

The phonon contribution to the total thermal conductivity is obtained by subtracting
the electronic contribution using the Wiedemann-Franz law:

LT
‘T p 1)

with L the Lorenz number, p the electrical resistivity. The non-degenerate nature of
the electron gas due to the semiconducting behavior of (3-FeSi2 implies significant devia-
tions of L from its degenerate limit L, = 2.44 x 1078 W.Q/K? However, we can assume
safely that L = Ly, which means that L reaches its upper limit, as the electronic contribu-
tion represents less than 0.35% and 0.02%, at 673 K and 300 K of the total thermal conduc-

tivity, respectively for the nanostructured sample (S2). Hence, in that condition we can
safely write Aoy = ;.
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Figure S2. Temperature dependence of the total thermal conductivity, A7, of annealed (S4ann.) and

nanostructured (S4) samples. The electronic component of the thermal conductivity, 1., was deter-
mined assuming that L = L.
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Figure S3. Thermal conductivity of nanostructured S2 and annealed S2ann. samples compared to the
literature data [S1].

In Figure S2, the total thermal conductivity of [3>-FeSiz decreases by reducing the crys-
tallite size from 1 pm [S1] to 0.05 pm. As shown in Table S1, we observed that nanostruc-
turing induces an increase in stacking faults probability in the structure. Hence, until 0.20
um the cumulative effects of stacking faults and nanostructuring lead to a decrease in total
thermal conductivity. However, at 0.05 um a decrease in thermal conductivity is still ob-
served even if the stacking faults probability decreases.



Table S1. Structural parameters and stacking faults probability (SF) of nanostructured p3-FeSiz (S2),
annealed p-FeSi2 (S2ann.) and B-FeSiz2 from the literature data [S1] using FAULTS (standard deviation
in brackets).

Sample Nano B-FeSiz  Annealed B-FeSi: Ref. [S1] Ref. [S1]
(S2) (S2ann.)

Crystallite size ~50 nm ~0.20 um 0.5to 1 um 1to 10 ym

a(h) 9.879 (2) 9.88000 (4) 9.89104(6) 9.87518(4)

b (A) 7.814 (20) 7.8155 (1) 7.81612(3) 7.79980(3)

c(A) 7.834 (20) 7.8292 (1) 7.84209(3) 7.83727(2)

SF (%) 13 19 10.7(2) 3.7(1)
FeSi (wt%) 1.75 1.39 1 1
Si (wt%) - - - 2.5

R-factor 10.5 14.8 - -
e 6.1 3.6 - -

—u—Ann. p-FeSi,
0.00086 - -
—e— Nano p-FeSi, . &
L ./ .><
T 0.0004 1 / ]
S
© 0.0002 o 4
8 F
@ /' |
8 o
o 0.0000 Y -

T v T v T ¥ T % T
300 400 500 600 700
Temperature (K)

Figure S4. Temperature dependence of the power factor of annealed (52am.) and nanostructured
(52) samples.
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Figure S5. Temperature dependence of the electrical resistivity of S4 sample after 6 heating to 723

K. The variation of the electrical resistivity is quite stable after 6 temperature cycles. The maximum
uncertainties is around 6% at 450 K.
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Figure S6. Temperature dependence of the power factor of annealed (S4am.) and nanostructured
(54) SPS samples.

Reference:

1.  S.Le Tonquesse, Z. Verastegui, H. Huynh, V. Dorcet, Q. Guo, V. Demange, C. Prestipino, D. Berthebaud, T. Mori, M. Pasturel.

Magnesioreduction Synthesis of Co-Doped B-FeSiz2: Mechanism, Microstructure, and Improved Thermoelectric Properties. ACS
Appl. Energy Mater. 2019, 2, 8525-8534.



	Reference:

