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Figure S1. Photographs of perovskite precursors with different contents of Py additive. Top row: 

fresh precursors; middle row: after aging for 12 h; bottom row: after addition of HI solution into 

the above 12h-aged precursors.  
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Figure S2. Photographs of perovskite precursors with different contents of Bpy additive. Top 

row: fresh precursors; middle row: after aging for 2 h; bottom row: after addition of HI solution 

into the above 2h-aged precursors.  
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Figure S3. Photographs of perovskite precursors with different contents of Tpy additive. Top 

row: fresh precursors; middle row: after aging for 12 h; bottom row: after addition of HI solution 

into the above 12h-aged precursors.  
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Figure S4. Photographs of perovskite precursors with 10% Bpy (left) and 10% Tpy additive 

(right). 

 

 

Figure S5. Photographs of different concentrations of Bpy or Tpy in DMF or DMSO solvent. 
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Figure S6. Statistic (a) Jsc, (b) Voc, (c) FF and (d) PCE of devices containing different ratio of Py 

additive. The statistical data were collected from 15 cells for each kind of concentration. J-V 

curves were measured in reverse scan (RS) with a scan rate of 130 mV/s under simulated AM 

1.5G one sun illumination of 100 mW/cm2. 
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Figure S7. Statistic (a) Jsc, (b) Voc, (c) FF and (d) PCE of devices containing different ratio of 

Bpy additive. The statistical data were collected from 15 cells for each kind of concentration. J-V 

curves were measured in reverse scan (RS) with a scan rate of 130 mV/s under simulated AM 

1.5G one sun illumination of 100 mW/cm2. 
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Figure S8. Statistic (a) Jsc, (b) Voc, (c) FF and (d) PCE of devices containing different ratio of 

Tpy additive. The statistical data were collected from 15 cells for each kind of concentration. J-V 

curves were measured in reverse scan (RS) with a scan rate of 130 mV/s under simulated AM 

1.5G one sun illumination of 100 mW/cm2. 
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Figure S9. J-V curves of control, Py-1%, Bpy-1%, and Tpy-0.2% devices measured in reverse 

scan (RS) and forward scan (FS) with a scan rate of 130 mV/s under simulated AM 1.5G one sun 

illumination of 100 mW/cm2. 
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Figure S10. (a) FTIR spectra of KBr, control, Bpy-1%, Bpy-4%, Bpy-10%, and Bpy. FTIR 

spectra of KBr, control, Tpy-0.2%, Tpy-2%, Tpy-10%, and Tpy: (b) 500-4000 cm-1; (c) 600-900 

cm-1; (d) 1000-2000 cm-1. 


