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Figure S1 (a)XPS survey spectra of SnO2, SnO2/EDTA4Na, and SnO2 coated with
particularly low concentration perovskite solution before and after EDTA4Na
modification. (b) Na 1s XPS spectra of SnO2, SnO2/EDTA4Na films.

(a) (b)



Figure S2 O 1s XPS spectra of EDTA4Na film deposited on glass substrate.



Figure. S3. Optical band gap of SnO2 before and after EDTA4Na modification, detected by (αhμ)2

as a function of photon energy.



Figure.S4. UV-Vis absorption spectrum of perovskite thin films deposited on SnO2 and

SnO2/EDTA4Na.



Figure S5 (a)-(d). The grain size distribution of perovskite films deposited on the SnO2 and

SnO2/EDTA4Na, corresponding to the FESEM images.
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Figure S6 (a)-(d). AFM images of perovskite films deposited on SnO2 and SnO2/EDTA4Na.



Table S1. Photovoltaic parameters statistics of devices based on different

concentrations of EDTA4Na modification

Devices VOC (V) JSC (mA cm-2) FF (%) PCE (%)

control 1.066 24.53 75.04 19.64

10 mg/mL 1.102 24.93 78.76 21.64

5 mg/mL 1.140 24.88 80.29 22.77

2.5 mg/mL 1.069 24.45 79.01 20.66



Table S2. Fitting parameters of TRPL decay curves of perovskite films based on
ITO/SnO2 and ITO/SnO2/EDTA4Na substrate (refer to Figure. 6b).

Samples τ1 (ns) A1（%） τ2 (ns) A2 τavg (ns)

ITO/SnO2/perovskite 107.52 6.2% 543.45 93.8% 717.31

ITO/SnO2/EDTA4Na

perovskite

27.02 18.86% 185.36 81.14% 137.81



The trap-state density (Nt) can be calculated by the following equation：
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L = 5X10-5 cm e =1.60 ×10-19 C ε=53.69[1] ε0 ＝8.8542 × 10 -14 F/cm
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