
Supporting Information

Reversible Thermochromism to Tune Bandgap of Organic-

Inorganic Hybrid Halide Materials
Min Wan, a Hao-Ran Chen, a Yan-Ning Wang, a Ke Shi, a Jing-Yuan Liu, a Zi-Mu Li, a Si-Yu Ye, a Jun-
Yi Li *a and Li-Zhuang Chen *a 

a School of Environmental and Chemical Engineering, Jiangsu University of Science 

and Technology, Zhenjiang 212003, People’s Republic of China

Fig. S1 Structural illustration of (a) (Medabco)CuBr3(H2O), (b) 
(FMedabco)CuBr3(H2O), (c) (Etdabco)CuBr3(H2O) and (d) (FEtdabco)CuBr3(H2O) 
viewed along the c-axis.
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Fig. S2 Temperature-induced reversible color change in (a) (Medabco)CuBr3(H2O), 
(b) (FMedabco)CuBr3(H2O), (c) (Etdabco)CuBr3(H2O) and (d) 
(FEtdabco)CuBr3(H2O).

Fig. S3 CIE chromaticity coordinates of (a) (Medabco)CuBr3(H2O), (b) 
(FMedabco)CuBr3(H2O), (c) (Etdabco)CuBr3(H2O) and (d) (FEtdabco)CuBr3(H2O) at 
296 K.



Fig. S4 That shows the Tauc plot for determining the band gap of (a) 
(Medabco)CuBr3(H2O), (b) (FMedabco)CuBr3(H2O), (c) (Etdabco)CuBr3(H2O) and (d) 
(FEtdabco)CuBr3(H2O), with 1.91 eV, 2.06 eV, 1.94 eV and 2.12 eV.

Fig. S5 Differential scanning calorimetry (DSC) of (FEtdabco)CuBr3(H2O) with scan 
rate of 20 K/min under N2 atmosphere.



Fig. S6 Calculated band structure and Partial density of states (DOS) of compound (a) 
(Medabco)CuBr3(H2O), (b) (FMedabco)CuBr3(H2O), (c) (Etdabco)CuBr3(H2O) and (d) 
(FEtdabco)CuBr3(H2O).



Fig. S7 Band structure (a) and partial density of state (b) of crystal 1 at 365 K.



Fig. S7 At 296 K, the close contacts between Allinside···Alloutside of (a) 
(Medabco)CuBr3(H2O), (b) (FMedabco)CuBr3(H2O), (c) (Etdabco)CuBr3(H2O) and (d) 
(FEtdabco)CuBr3(H2O), respectively. The intensity of molecular interaction is 
mapped onto the Hirshfeld surface by using a red-blue-white color scheme: where the 
white regions exactly correspond to the distance of Van der Waals contact, the blue 
regions correspond to longer contacts, and the red regions represent closer contacts. In 
2D fingerprint plots, each point represents an individual pair (di, de), reflecting the 
distances to the nearest atom inside (di) and outside (de) of the Hirshfeld surface, and 
the frequency of occurrence for these points corresponds to the colors from blue (low), 
through green, to red (highest).



Fig. S8 Hirshfeld surfaces of (FEtdabco)CuBr3(H2O) at 296 and 365 K, where the 
green dashed lines indicate hydrogen bonds. 

Fig. S9 The scale of (FEtdabco)CuBr3(H2O) interaction force distribution at 296 and 
365 K.



Fig. S10 Infrared (IR) spectra of (a) (Medabco)CuBr3(H2O), (b) 
(FMedabco)CuBr3(H2O), (c) (Etdabco)CuBr3(H2O) and (d) (FEtdabco)CuBr3(H2O) in 
KBr pellet recorded on a Shimadzu model IR-60 spectrometer at 293 K.

Fig. S11 Experimental powder X-ray diffraction patterns of (a) 
(Medabco)CuBr3(H2O), (b) (FMedabco)CuBr3(H2O), (c) (Etdabco)CuBr3(H2O) and (d) 
(FEtdabco)CuBr3(H2O) match very well with the simulated ones based on the crystal 
structures at 296 K.



Fig. S12 The TG curves for (a) (Medabco)CuBr3(H2O), (b) (FMedabco)CuBr3(H2O), (c) 
(Etdabco)CuBr3(H2O) and (d) (FEtdabco)CuBr3(H2O), indicating the decent thermal 
stability of the four compounds.



Table S1 Crystal data and structure refinements for compounds 1-4 at 296 K.

Table S2 Crystal data and structure refinements for compounds 1-4 at 365 K. (Note: Only cell 
parameters were measured for crystal 2 at 365 K).



Table S3. Hydrogen bonds at 296 K for 1.

Table S4. Hydrogen bonds at 296 K for 2.



Table S5. Hydrogen bonds at 296 K for 3. 

Table S6. Hydrogen bonds at 296 K for 4.

Table S7. Selected Bond Lengths for compound 1 at 293 K



Table S8. Selected Bond Lengths for compound 1 at 365 K.

Table S9. Selected Bond Lengths for compound 2 at 296 K.

Table S10. Selected Bond Lengths for compound 3 at 296 K.



Table S11. Selected Bond Lengths for compound 4 at296 K.

Table S12. Selected Bond Angles for compound 1 at 296 K. 



Table S13. Selected Bond Angles for compound 1 at 365 K.

Table S14. Selected Bond Angles for compound 2 at 296 K.



Table S15. Selected Bond Angles for compound 3 at 296 K.

Table S16. Selected Bond Angles for compound 4 at 296 K.


