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Figure S1. SEM image of BiCuSeO nanosheets.
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Figure S2. XPS spectra for TiO2 and TiO2/BiCuSeO in a) Ti 2p and b) O 1s regions.
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Table S1. Summary of PGEC-integrated photothermal catalytic HER performance. 

Compounds Light source Reagent Performance Ref. 
Bi2Te3 NRs/TiO2 365 nm LED 25 vol% ethanol 

aq. 
1494 μmol h-1 g-1 [1]

Bi2Se3 NSs/CdS >420 nm 
300 W Xe lamp

~1 M Na2S + 0.25 
M Na2SO3 aq. 

424 μmol h-1 g-1 [2]

Bi2Te3 NSs 100 W Hg lamp 15 vol% TEOA aq. 
+ 14 μmol Eosin Y

920 μmol h-1 g-1 [3]

Bi2Se3 NSs/Bi2SeO2 UV cut-off
300 W Xe lamp

136 μmol h-1 g-1 [4]

0.37 wt% Pt|7.7 wt% SnSe/g-
C3N4

> 420 nm, Xe 20 vol% MeOH 
aq.

1064 mol h-1 g-1 [5]

20 mol% Cu2Se/CdS0.95Se0.05 > 400 nm, 300 
W, Xe

5 vol% LA aq. 570.7 mol h-1 g-1 [6]

Au/Cu2Se yolk/shell NCs 0.25 M Na2S + 
0.35 M Na2SO3 aq. 

66.3 mol h-1 g-1 [7]

Cu2Se/amorphous 
C/graphene NBs/g-C3N4

> 420 nm, 300 
W, Xe

15% TEOA aq. 127.3 mol h-1 g-1 [8]

Cu2O/Cu2Se multilayer NWs > 420 nm, 300 
W, Xe

10 vol% MeOH 
aq. 

28.75 mol h-1 g-1 [9]

TiO2/BiCuSeO (This work) 300 W Xe lamp 10 vol% methanol 
aq. 

1946 μmol h-1 g-1

Figure S3. PGEC-integrated photothermal catalytic HER performance reported in the literature and 

this work. 
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Figure S4. Photocatalytic HER profiles for a) TiO2 and b) TiO2/BiCuSeO under variable-

temperature (40 °C and 55 °C) conditions. 
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Figure S5. Cycling HER experiments for TiO2/BiCuSeO. 
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Table S2. Open-circuit potentials for each (photo)electrochemical analysis. 

SAMPLES OCP (V)

TiO2 0.267

TiO2/BiCuSeO (0.5 wt%) 0.231

TiO2/BiCuSeO (2 wt%) 0.227

TiO2/BiCuSeO (8 wt%) 0.225
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Figure S6. Transient photocurrent response for pure BiCuSeO. 
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