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Though great progress has been realized in perovskite solar cells (PSCs), there are still 
some thorny challenges that exist such as 1) low power conversion efficiency (PCE) and 
loss of stability due to the defects in the film; 2) the reproducibility of solution-processed 
PSCs is poor due to the unstable perovskite precursor solution. Here, an effective 
multifunctional additive benzoyl hydrazine (BH) was developed to modify the perovskite 
film. The result shows that the defect of the film decreased after BH modification due to 
the interaction between BH and perovskite. Meanwhile, the I ions (I-) migration is also 
suppressed due to the weak interaction between BH and perovskite. In addition, the 
-NH-NH2 in BH can reduce the undesired I2 by reducing it to I-. Finally, the PCE of PSCs 
modified by BH achieved a PCE of 22.75%, which is one of the highest PCE of the 
reported MA-free PSCs. The modified device still exhibited excellent stability in different 
conditions. 

 
Figure 1. J-V curves of the champion device; Photographs of the I2 solutions without (Control) and with BH 
(Target) additive with different aging times; TR-UV-vis spectroscopy of the film (e) without and (f) with BH 
modification. 
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