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Figure S1. The photograph of the 2-BA solution and MAI/2-BA solution.

Figure S2. The grain sizes distribution statistics corresponding to Figure 2a and c.



Figure S3. The XRD patterns of perovskite films under different annealing time. 

Figure S4. The XRD patterns of perovskite films fabricated by anti-solvent 2-BA, diethyl ether 
and chlorobenzene, respectively.



Figure S5. SEM top-view image of perovskite films treated by high concentration MAI/2-BA: (a) 
2mg ml-1, (b) 4mg ml-1 and (c)6 mg ml-1; (d) The XRD patterns of perovskite films treated by high 

concentration MAI/2-BA.



Figure S6. Statistical device performance of PSCs treated with the 2-BA, 0.5 mg ml-1 of MAI/2-
BA, 1 mg ml-1 of MAI/2-BA and 1.5 mg ml-1 of MAI/2-BA

Figure S7. The PL and TRPL spectra of the as-obtained perovskite films, the inset displays the 
device structure.



Table S1. The full photovoltaic parameters for fabricated PSCs corresponding to Figure 4b.
Sample J (mA/cm2) V (V) FF (%) PCE (%)
Control 22.16±1.33 1.09±0.05 62.9±4.6 15.16±1.80

average value 22.24 1.09 62.80 15.18
0.5 mg ml-1 MAI/2-PA 22.90±1.05 1.11±0.04 67.3±3.4 16.85±1.47

average value 22.80 1.10 67.25 16.87
1 mg ml-1 MAI/2-PA 22.91±0.94 1.12±0.02 75.4±3.1 19.32±1.27

average value 22.95 1.12 75.30 19.31
1.5 mg ml-1 MAI/2-PA 18.94±2.60 1.03±0.06 49.3±6.7 10.09±2.24

average value 19.74 1.03 49.20 9.99

Table S2. The detailed fitting internal series resistance (Rs) and recombination resistance (Rct) for 
PSCs treated with the 2-BA and MAI/2-BA

Sample Rs (Ω) Rct (Ω)
Control 21.5 22490.7

MAI/2-PA 18.4 33035.5

Table S3. Fitted parameters of TRPL spectra corresponding to Figure 4d.
Sample A1 (%) τ1 (ns) A2 (%) τ2 (ns) τavg (ns)
Control 76 3.6 24 14.8 9.2

MAI/2-PA 69 7.8 31 42.4 25.1

Table S4. Fitted parameters of TRPL spectra corresponding to Figure S7.
Sample A1 (%) τ1 (ns) A2 (%) τ2 (ns) τavg (ns)
Control 76 11.6 24 46.2 28.9

MAI/2-PA 79 7.6 21 20.6 14.1


