
1 

 

One-Step GasɀSolid-Phase Diffusion-Induced Elemental Reaction for 

Bandgap-Tunable CuaAgm1Bim2In/CuI Thin Film Solar Cells 

Erchuang Fan1, 2, Manying Liu1, *, Kangni Yang1, Siyu Jiang1, 2, Bingxin Li1, Dandan 

Zhao1, Yanru Guo1, Yange Zhang1, Peng Zhang2, Chuantian Zuo3, Liming Ding3, * and 

Zhi Zheng1, 2, * 

1 Key Laboratory of Micro-Nano Materials for Energy Storage and Conversion of 

Henan Province, Institute of Surface Micro and Nano Materials, College of Chemical 

and Materials Engineering, Xuchang University, Xuchang 461000, P. R. China 

2 School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 

450001, P. R. China 

3 Center for Excellence in Nanoscience (CAS), Key Laboratory of Nanosystem and 

Hierarchical Fabrication (CAS), National Center for Nanoscience and Technology, 

Beijing 100190, P. R. China 

*Corresponding authors: E-mail: manyingliu988@xcu.edu.cn (M. Y. Liu); 

ding@nanoctr.cn (L. M. Ding); zzheng@xcu.edu.cn (Z. Zheng) 

  

mailto:manyingliu988@xcu.edu.cn
mailto:ding@nanoctr.cn
mailto:zzheng@xcu.edu.cn


2 

 

 

Supplementary Figures and Tables  

 

Fig. S1 Cross-sectional SEM of sputtered Bi layers of (a)120 nm and (b) 180 nm 

 

Fig. S2 Cross-sectional SEM of sputtered Cu layers of (a) 60 nm and (b) 90 nm 

 

 Fig. S3 Cross-sectional SEM of sputtered Ag layers of 60 nm 

 

Fig. S4 Cross-sectional SEM images of the Cu0.6AgBi2I7.6 film (a) before and (b) after etching by 

HNO3 
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Fig. S5 Cross-sectional SEM images of the Cu0.7AgBi2I7.7 film (a) before and (b) after etching by 

HNO3 

 

 

Fig. S6 Cross-sectional SEM images of the CuAgBi2I8 film (a) before and (b) after etching by HNO3  

 

Fig. S7 XRD patterns of (a) CuAgBi2I8 and Cu2AgBiI6, and (b) Cu0.6AgBi2I7.6, Cu0.7AgBi2I7.7, and 

CuAgBi2I8 after etching 
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Fig. S8 XRD patterns of CuAgBi2I8, AgBiI4, CuBiI4, CuI, BiI3 and AgI 

 

 

Fig. S9 High resolution XPS spectra of CuAgBi2I8 

 

Fig. S10 High resolution XPS spectra of Cu 2p in CuAgBi2I8 and CuI 
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Fig. S11 High resolution XPS spectra of Bi 4f in CuAgBi2I8 

 

 

Fig. S12 High resolution XPS spectra of Ag 3d in CuAgBi2I8 

 

Fig. S13 High resolution XPS spectra of I 3d in CuAgBi2I8 and CuI 
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Fig. S14 Raman spectra of Cu0.6AgBi2I7.6, Cu0.7AgBi2I7.7 and CuAgBi2I8 thin films 

 

 

Fig. S15 XRD patterns of CuAgBi2I8 compounds at different reaction time 

 

Fig. S16 UPS spectra of Cu0.6AgBi2I7.6 
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Fig. S17 UPS spectra of Cu0.7AgBi2I7.7 

 

Fig. S18 UPS spectra of CuAgBi2I8 

 

Fig. S19 J-V curve of Cu0.6AgBi2.0I7.6, Cu0.7AgBi2I7.7, and CuAgBi2I8 solar cells 
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Fig. S20 JïV curves measured using CuAgBi2I8 devices under reverse and forward voltage scans at 

AM 1.5G illumination with a scan rate of 1ĿVĿs-1 

 

Fig. S21 The IPCE spectra and integrated photocurrent of CuAgBi2I8 device 

 

Fig. S22 (a) The J-V curves of fresh CuAgBi2I8 device and CuAgBi2I8 devices after 100 days in air. 

(b) XRD patterns of fresh CuAgBi2I8 and CuAgBi2I8 film after 100 days in air 

 


