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Fig. S1. Raman spectra of (a) pure Fe2O3, (b) pure TiO2, and (c) Fe2O3-TiO2 
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Fig. S2. FT-IR spectra of Fe2O3-TiO2 photocatalyst 
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Fig. S3. SEM images of (A1, A2, A3) pure Fe2O3, (B1, B2, B3) pure TiO2, and (C1, C2, C3) 

Fe2O3-TiO2 (at magnifications 1000 X, 3000 X, 6000 X) 
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Fig. S4.  EDX spectrum of Fe2O3-TiO2 photocatalyst  

 

 

 

Fig. S5. Plot of transformed Kubelka - Munk function as a function of the energy of light for 

1:1.5 Fe2O3-TiO2, 1:1 Fe2O3-TiO2, 1.5:1 Fe2O3-TiO2 
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Fig. S6. Photoluminescence (PL) spectra of 1:1 Fe2O3-TiO2 (A); 1:1.5 Fe2O3-TiO2 (B); 1.5:1 

Fe2O3-TiO2 (C), using the excitation wavelength of 430 nm 

 

 
 

Fig. S7. Apparent quantum efficiency of photocatalytic hydrogen generated with (a) 1.5:1 

Fe2O3-TiO2; (b) 1:1 Fe2O3-TiO2; and (c) 1:1.5 Fe2O3-TiO2 systems under visible light 

irradiation 
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Fig. S8. N2 adsorption and desorption isotherm of (A)1:1 Fe2O3-TiO2, (B) 1:1.5 Fe2O3-TiO2, 

(C) 1.5:1 Fe2O3-TiO2; and (D) the corresponding surface area, SBET values of, (a) 1:1.5 Fe2O3-

TiO2, (b)1:1 Fe2O3-TiO2, (c)1.5:1 Fe2O3-TiO2  
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 Fig. S9. GC analysis of (a) pure hydrogen (standard); (b) hydrogen generated from the proton 

source assisted Fe2O3-TiO2 photocatalyst under visible light irradiation (λ > 420 nm) 

    

Fig. S10. X-ray diffraction patterns of the 5 w/v% 1.5:1 Fe2O3-TiO2, before and after 

photocatalytic test (PCT) 
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Fig. S11a. Lifetime evaluation of the photogenerated electrons for Fe2O3-TiO2 photocatalyst 

from Time-resolved fluorescence   

 

Y =  Ai et/Ʈ
i      (i = 1, 2)                      (1) 

Ʈ = (AiƮi
2) / (AiƮi) (i = 1, 2)                       (2) 

 

Bi-exponential decay kinetics as in equation 1 is used to get the best fit of the Time-resolved 

fluorescence data, and the average lifetime is calculated using equation 2 

Where t, Ʈi and Ai are constants, the value of which are obtained by fitting the decay curves. 
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Fig. S11b. Nyquist plots of (a) Fe2O3, (b) TiO2, and (c) Fe2O3-TiO2 

 

 

 

Table S1. Elemental composition of Fe2O3-TiO2 photocatalyst 

Element  Weight%/STEM-

EDX 

Weight%/ICP-MS 

Ti 26.16 28.475 

Fe 50.34 53.74 

O 23.50  
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Table S2. Comparison of the photocatalytic activity with some reported systems. 

 

Parameter [R1]67 [R2]68 [R3]69 [R4]70 [R5]71 [R6]72 [R7]73 [R8]74 [R9]75 [R10]76 [R11]77 [R12]78 [R13]79 Present work 

Catalytic 

system 

TiO2-ZrO2 

hollow 

spheres 

Pt-CeO2
 Pt/TiO2 

Pt/Colloi

dal WOx  

wires 

Fe3O4@Sn

O2@MoS2/

g-C3N4 

spheres 

Cu2ZnS

nS4/Ag/

PANI 

 

Fe2O3-

TiO2 

hierarch

ical 

structure 

CuS-

TiO2/Pt 

MoS2/B-

TiO2 

sheets 

Fe2O3/g-

C3N4 
α-Fe2O3 CoP-CdS TiO2/NiS 

Fe2O3-

TiO2 

%Composition - 
1 wt% Pt-

CeO2 

0.17% 

Pt/TiO2 

1 wt% Pt 

loaded 

WOx 

2.0 atm % 

of MoS2/g-

C3N4 

30 mg 

CZTS 

H-

Fe2O3/T

iO2 -2% 

1.97 

atomic% 

Pt, CuS-

TiO2 (1:2) 

1.0 wt% 

MoS2 + 

B-TiO2 

FCN 

containin

g 0.02 

wt% Fe 

α, γ-Fe2O3 

(500 C) 

1 wt%-

CoP-CdS 

3.3 mol% 

NiS 

1.5:1 Fe:Ti 

(5% w/v) 

Particle size - ˂ 10 nm - ˂ 3 nm ~0.481 µm 
˂ 40 

nm 
~ 33 nm 

Average 

diameter 

(40-60 

nm) 

Length 1 

µm, width 

1 µm, 

thickness 

0.4 µm  

<20 nm ~27 nm - 

diameter-

300 nm, 

length 10 

µm 

10 nm 

Surface area 53.6 m2g-1 119.4 m2g-

1 

 

54 m2g-

1 

- 46.71 m2g-1 - 
28 cm2 

g-1 

15.87 

m2g-1 35.6 m2g-1 
63.4  

m2g-1 
57  m2g-1 7.23  m2g-1 30 m2g-1 85.56 m2g-1 

Sacrificial 

agents/ electron 

donors 

Na2S ethanol 
formald

ehyde 

Methano

l 

 

Triethanola

mine 

 

Na2S, 

Na2SO3 

Na2S/Na

2SO3 

Na2S/Na2

SO3 
Methanol 

Triethan

olamine 
Na2SO3 

Na2S/Na2S

O3 
methanol 

 

Diethyl amine 

hydrogenchlo

ride (as 

proton 

source) 

Hydrogen 

production rate 

23.7 

µmol/8 h 

93.43 

µmol/2h 

2.28 

µmol 

min-1 

464 

µmol h-1 

110.72 

µmol h-1 

859.6  

µmol h-

1 

217.6  

µmol h-1 

746  µmol 

h-1 

0.50 

mmol h-1 

77.6  

µmol h-1 
<5 mL 

< 60 mmol 

g-1 

655  µmol 

h-1 
880 µmol h-1 

Quantum 

efficiency 
- 1.57% 10.91% - - 30.5% 0.94% 1.55% - - 0.26% 11.6% - 19.39% 

Cyclic stability 

≤ 91.4% 

for 3 

cycles 

1.52 mmol 

(34 h) 

Reliabl

e 

stability 

(4 

cycles 

of 3h 

each) 

Not 

mentione

d 

Retained 

stability (5 

cycles of 4 

h each) 

Retaine

d 

stability 

(4 

cycles 

of 5 h 

each) 

~1500  

µmol /7 

h 

Retained 

stability 

(5 cycles 

of 2 h 

each) 

Retained 

(5 cycles 

of 5 h  

each) 

Retained 

stability 

(5 cycles 

of 6 h 

each); 

<500  

µmol/6 h 

- 

< 55 mmol 

g-1 

(for 5 

cycles of 4 

h each) 

Retained 

stability 

(4 cycles 

of 3 h 

each) 

Retained 

stability (4 

cycles of 6 h 

each); >2500  

µmol/6 h 
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