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Figure S1. Crystal structure of BaLaCuSs
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Figure S2. Difference Rietveld plot of BaLLaCuS3 at temperature: a) T =380 °C; b) T=518°C;¢) T
=560°C;d) T=630°C;e) T="760"°C; ) T="790°C; g) T=2872°C; h) T=940°C; 1) T = 1020 °C;
JH)T=1045°C; k) T=1137°C;1) T=1165 °C.
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Figure S3. SEM patterns recorded for the intermediate products of the BaLaCuSs oxidation. A —
first state at 380°C, B — at 650 °C, C —at 900 °C, D — 1000 °C, E — 1100 °C, F — 1200 °C.
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Figure S4. SEM and Energy dispersive X-ray (EDX) mapping analysis of BaLaCuS3 oxidation at

380°C
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Figure S5. SEM and Energy dispersive X-ray (EDX) mapping analysis of BaLaCuS3 oxidation at
650°C
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Figure S6. SEM and Energy dispersive X-ray (EDX) mapping analysis of BaLaCuS3 oxidation at
900°C
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Figure S7. SEM and Energy dispersive X-ray (EDX) mapping analysis of BaLaCuS3 oxidation at
1000 °C
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Figure S8. SEM and Energy dispersive X-ray (EDX) mapping analysis of BaLaCuS3 oxidation at
1100 °C
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Figure S9. SEM and Energy dispersive X-ray (EDX) mapping analysis of BaLaCuS3 oxidation at

1200 °C
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Figure S10. SEM and Energy dispersive X-ray (EDX) mapping analysis of BaLaCuS3




Table S1. Fractional atomic coordinates and isotropic displacement parameters (A%) of BaLaCuS3

Atom X y z Biso Occ.
La -0.01065(4) 0.25 0.81895(4) 0.201(19) 1
Ba 0.31635(3) 0.25 0.00671(4) 0.201(19) 1
Cu 0.24522(9) 0.25 0.29110(8) 0.96(3) 1
S1 0.04955(14) 0.25 0.35169(14) 0.40(4) 1
S2 0.22578(14) 0.25 0.70312(14) 0.56(5) 1
S3 0.38852(15) 0.25 0.44404(14) 0.30(4) 1

Table S2. Main bond lengths (A) of BaLaCuS3

La—SI! 2.9530(11) La—S2 3.0076(16)
La—S2' 3.0019(16) La—S3i 2.9310(11)
La—S3ii 3.0078(17) Ba—S1V 3.1844(12)
Ba—S1Y 3.1247(16) Ba—S2" 3.1713(12)
Ba—S3" 3.2342(13) Cu—Sl 2.3314(18)
Cu—S2V 2.38524(85) Cu—S3 2.4220(19)

Symmetry codes: (i) -x, y+1/2, -z+1; (i1) x+1/2, -y+1/2, -z+3/2; (iii) -x+1/2, -y, z+1/2; (iv) -x+1/2, -
y, z+1/2; (v) x+1/2, -y+1/2, -z+1/2;

Table S3. Main parameters of processing and refinement of the BaLaCuS3 samples after heating to
specified temperature and cooling

T, C Phase Weight, % Rwp, Rp (%)
380 BalLaCuS:s 100 0.52, 0.40
BaLaCuSs 98.5(3)
518 0.65, 0.49
BaSO4 1.5(3)
BaLaCuSs 98.2(4)
560 0.98, 0.76
BaSOs4 1.8(4)
630 BaLaCuS:s 80(4) 1.18,0.91
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