
— Supplementary Information —

Composition-Dependent Thermoelectric Properties of

Hybrid Tin Perovskites (CH3NH3)xCs1−xSnI3: Insights into

Electrical and Thermal Transport Performance †

Alexandra Ivanova,∗,† Olga Kutsemako,† Aleksandra Khanina,† Pavel Gorbachev,† Margarita

Golikova,† Irina Shamova,† Olga Volkova,‡ Lev Luchnikov,† Pavel Gostishchev,† Danila Saranin,†

and Vladimir Khovaylo†

†National University of Science and Technology MISIS (NUST MISIS), Leninsky Av. 4, Moscow, 119049,

Russia.

‡Department of Low Temperature Physics and Superconductivity, Moscow State University, Moscow

119991, Russia.

E-mail: aivanova@misis.ru

1

Supplementary Information (SI) for Dalton Transactions.
This journal is © The Royal Society of Chemistry 2025

aivanova@misis.ru


XRD data

Figure S1: XRD patterns of the MAxCs1−xSnI3 (0 ≤ x ≤ 1) samples after BM.
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XRD data

Figure S2: XRD patterns of MAxCs1−xSnI3 (a) x = 0, (b) x = 0.2, (c) x = 0.4, (d) x = 0.5, (e) x = 0.6,
(f) x = 0.8 and (g) x = 1 samples after BM+PLS following 0, 1, 6, 24 and 48 hours in ambient air.
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SEM images

Figure S3: SEM images of MAxCs1−xSnI3 (a) x = 0, (b) x = 0.2, (c) x = 0.4, (d) x = 0.5, (e) x = 0.6, (f)
x = 0.8 and (g) x = 1 samples after BM+PLS.
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EDX mapping

Figure S4: EDX mapping of MAxCs1−xSnI3 (a) x = 0, (b) x = 0.5, (c) x = 1 samples after BM+PLS.
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Thermal transport properties

Figure S5: Fig.S4. (a) Temperature dependence of heat capacity for perovskites: experimental data for
MASnI3 (PPMS), literature data for MAPbI3,

1 and calculated values for CsSnI3 (Debye model); (b) Com-
position dependence of heat capacity at 300 K for the MAxCs1−xSnI3 series.
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Comparison with previous reports

Figure S6: Literature comparison of thermoelectric performance in MASnI3, showing (a) electrical conduc-
tivity, (b) thermal conductivity, (c) Seebeck coefficient and (d) thermoelectric efficiency for CsSnI3 (bulks
and films; solid symbols) and MASnI3 (bulk, single-crystal and films; open symbols) systems from references
and current work.2,3 4–14
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