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Figure S1. Typical top-view FESEM image of ZnO/TiO2 core-shell NW heterostructures without any 
Sb2S3 shell. 



Nanomaterials 2022, 12, 198 2 of 3 

 

 

 
Figure S2. High magnification cross-sectional view FESEM image of ZnO/TiO2 core-shell NW het-
erostructures covered by a Sb2S3 shell grown by CSP using 70 cycles. 

 
Figure S3. (a) Cross-sectional view FESEM image of the complete ETA solar cell structure of 
ITO/ZnO/TiO2/Sb2S3/P3HT/Au when using the cycle number of 70, (b) FESEM-EDX spectra col-
lected on the yellow rectangular area as denoted in (a), (c) Element ratio as a function of the cycle 
number ranging from 30 to 90. 
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Table S1. In-plane XRD data recapitulating the nature and position of the diffraction peaks in this 
work as compared to the 00-042-1393 ICDD file. 

(hkl) 2-Theta (°) 
This Work 

2-Theta (°) 
00-042-1393 ICDD file 

(220) 22.20 22.28 
(130) – (310) 24.93 24.89 – 25.01 

(111) 25.65 25.73 
(121) – (211) 29.20 29.25 

(301) 33.38 33.39 
(131) – (311) 34.19 34.24 – 34.34 
(240) – (420) 35.54 35.52 – 35.64 

(231) 36.76 36.99 
(340) – (430) – (141) – (411) – (510) 40.17 39.91 – 40.00 – 40.38 – 40.57 – 40.89 

(250) – (520) 42.98 43.04 – 43.30 
(530) – (002) / (151) – (511) 46.80 47.04 – 47.30 – 47.54 

(531) 52.84 53.04 
(061) – (132) / (312) – (360) 54.00 54.13 – 54.20 – 54.41 – 54.65 

(630) 54.62 54.65 

Table S2. Raman scattering data recapitulating the nature and position of the Raman lines in this 
work as compared to Ref. [1]. 

Wavenumber (cm−1) 
 This Work 

Wavenumber (cm−1) 
 Ref. [1] Vibrational modes 

61 65.7 / 65.8 B1g / B3g 
71 74.7 Ag 
90 92.9 B2g 
100 100 Ag 
115 112 B2g 
128 122 / 128 B2g / Ag 
157 159 / 159 B2g / Ag 
192 190 Ag 
239 225 / 227 B1g / B3g 
283 280 Ag 
300 291 / 293 B2g / Ag 
314 294 B2g 
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