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Figure S1: UV-Vis reflectance spectra or the recovery process of CH3NH3Pbl;s (film
prepared on FTO + c-TiO,) on exposure to pyridine vapor. The yellow marking
indicates absorption due to the Pbl,(pyridine), complex.
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Figure S2: Steady state photoluminescence spectroscopy of pyridine-induced
bleaching and recovery of CH3;NH3Pbls. (a) Photoluminescence spectra of
CH;3NH3Pbl; before and after exposure to pyridine vapors, (b) PL-Spectroscopy of
reversible bleaching process followed in time under air ambient conditions.
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Figure S3: (a) XRD pattern and (b) UV-visible absorbance spectrum of Pbl, and Pbl,

on exposure to pyridine vapor. Pyridine vapor exposure leads to loss of Pbl,

crystallinity and reduced absorption, the film becomes semi-transparent yellow colored

(inset photographs).
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Figure S4: Experimental evidence for electron donation as reason for CH3NH3Pbl;
bleaching reaction. Pyridine is a relatively strong Lewis base, leading to availability of
the free electron pair in the bleaching reaction with CH3NH3Pbls, see photographs in
(a). The aromatic group in aniline is electron withdrawing, strongly decreasing the
Lewis basicity of the electron pair on the nitrogen, resulting in absence of reaction with

perovskite (b).



Figure S5: (a) Pbl, powder is soluble in pyridine, CH3NH3;Pbl; as-prepared (powder
scraped from substrate) dissolves partially in pyridine —white color crystals of CH3;NHsl
(result conclusion from further XRD analysis) are seen on the bottom. CH3NH3l powder
dispersed in pyridine - the white powder is insoluble and precipitates on the bottom.

(b) Magnification of CH3NH3Pbl; in pyridine.



Table S2: Photovoltaic performance statistics of 48 - CH3NH3Pbl; planar thin film solar
cells made via pyridine bleaching treatment. (FS — Forward scan; BS — Backward
scan). All devices measured at a constant scan rate and intensity of 30 mV s and
1000 wm2 respectively from scan direction of the open circuit to the short-circuit and
reverse. (Note that we have selected the best statistics of 48 devices out of 74 solar

cells prepared)

Number of Scan Jsc Voc
Solar cells | direction | (mAcm-) (V) FF PCE (%)
Pyridine treated CH;NH;Pbl,
4 FS 20.0 1.00 0.65 13.0
BS 19.8 0.98 0.62 12.3
6 FS 21.8 1.12 0.72 17.5
BS 21.8 1.10 0.69 16.6
10 FS 22.0 1.15 0.73 18.5
BS 22.0 1.15 0.71 17.9
11 FS 22.0 0.99 0.72 15.7
BS 22.0 0.96 0.69 15.0
17 FS 20.2 1.01 0.70 15.1
BS 20.0 0.99 0.68 14.6
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Figure S6: Photovoltaic performance statistics of the 48 planar solar cell devices on
different scan direction. All devices measured at constant scan rate and intensity of 30
mV S-'and 1000 W m-2 respectively. (On the bar, the top numbers represent solar cell
performance on forward scan while the bottom numbers represent solar cell

performance on backward scan)



24 —=—30mV/s
—— 10 mV/s

Current density J(mAlcmz)
rs

i Intensity VoC (V) Jsc Fill E
12_ W) {mAcmd  Factor (%)
d 30 mVis
104 Forward 1000 1.15 220 0.73 18.5
o Backward 1000 1.15 220 071 17.9
8 1 10 mvis
-1 Forward 1000 1.15 220 073 18.5
-1 Backward 1000 1.15 22.0 0.71 17.9
6
4]
2
D-mw-r- T Y R L
-2

71 7 LA L L AL L L L I L L L L
-0,2-0,1 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2
Voltage (V)

Figure S7: Device performance measured at variable scan rates of 30 mV/s and 10

mV/s and solar light intensity of 1000 W m-2,



