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1. ISTC calculation:

The electric power generated by hematite photoanodes is further reduced by the conversion

efficiency of the chemical reaction rate by the following equation;

1.23Viue X np
Nelt =

(S1)
UDark

Where 1 is Faradaic efficiency, which is nearly 100% for hematite photoanode and Upy is the

potential applied in dark to reach the same current density as observed in light. The chemical
reaction rate is 64 % and 60 % at the observed current density where Ugykx = 1.9 and 2.07 V vs.
RHE. Thus, the light-induced contribution to the chemical power produced by the photoanode is
64%x0.82(mWem™) = 0.52 mWem™ for pristine hematite and 60%>3(mWem™) = 1.80 mWem™
for Mn doped hematite, which correspond to an ISTC efficiency of 0.52% and 1.80 % for

pristine and Mn doped hematite respectively.
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Figure S1. Cross-sectional image of perovskite solar cell (SC) employed in this study.
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Figure S2. (a) FESEM surface morphology of pristine hematite photoanode and (b) FESEM
surface morphology of Mn doped hematite photoanode.
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Figure S3. Image of Mn doped sample and pristine sample.

S5



Voltage vs. RHE (V)
00 02 04 06 08 10 12 14 16 1.8
- SC
==O== Pristine
«=O== Mn Doped =] 16

-
(=)]
)

—h

N
)

Current Density (mAcm'z)
oo
)

00 02 04

Voltage (V)

Figure S4. Current-Voltage curve of a Perovskite solar cell and hematite photoanode measured
separately under standard AM 1.5G irradiation.
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Figure S5. The intrinsic power characteristics of pristine hematite photoanode.
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Figure S6. The intrinsic power characteristics of Mn doped hematite photoanode.
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Figure S7. Intrinsic solar to chemical conversion efficiency (ISTC) of pristine hematite
photoanode.
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