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   The turnover frequency (TOF), mass activity and specific activity are calculated according to 

the following Equations 1, 2, and 3, respectively.[1-3] 

TOF = jS/(4Fn)                               (1) 

Mass activity = j/m                         (2) 

Specific activity = j/(10m SBET)     (3) 

where j (mA cm-2) is the measured current density at overpotential η = 0.30 V, m (mg cm-2) is the 

loading density of catalyst on the electrode, SBET (m2 g-1) is the BET specific surface area, S (0.196 

cm2) is the surface area of the GCE, F (96485 C mol-1) is the Faraday constant, the number of 4 

means four electrons per O2 molecule, and n is the total molar number of metal ions calculated 

according to the loading density of catalyst.  
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Figure S1. SEM images of (a) MXene, (b) MXene/FeP, (c) MXene@TiO2, and (d) 

MXene@TiO2/FeP.  

 

 

Figure S2. HRTEM image of MXene@TiO2/FeP.  
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Figure S3. (a,b) TEM and (c-e) HRTEM images of MXene@TiO2.  

 

 

Figure S4. (a) TEM and (b,c) HRTEM images of MXene/FeP. (d) Elemental mapping images of 

MXene/FeP.  
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Figure S5. BET surface area plot of MXene@TiO2/FeP.  

 

 

 

 

 

 

Figure S6. XPS survey spectra of (a) MXene, (b) MXene@TiO2, and (c) MXene@TiO2/FeP.  

 

 

 

 



S6 

 

Figure S7. High-resolution XPS spectra of (a,d) C 1s, (b,e) O 1s, and (c,f) Ti 2p for (a-c) MXene 

and (d-f) MXene@TiO2.  

 

 

 

Figure S8. LSV curves of MXene@TiO2/FeP with 10, 20, and 40 mg of MXene@TiO2.  

 



S7 

 

Figure S9. CV curves of (a) MXene@TiO2, (b) MXene/FeP, (c) MXene@TiO2/FeP, and (d) 

RuO2 catalysts at different scan rates of 20~100 mV s-1.  

 

 

 

Figure S10. TOF and mass activity of the samples.  

 



S8 

 

Figure S11. LSV curves of MXene@TiO2/FeP, MXene/FeP, MXene/P, and MXene@TiO2/P 

catalysts under (a) dark and (b) light conditions.  

 

 

 

 

Figure S12. UV-visible absorption spectra of MXene@TiO2 and MXene@TiO2/FeP.  
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Table S1. TOF of the samples at overpotential of 300 mV.  

Samples 

mcatalyst 

(mg) 

Loading mass 

(mg cm-2) 

M (g mol-1) n (mol) TOF (s-1) 

MXene@TiO2/FeP 2.92 0.5615 289.44 0.00194 0.2780 

MXene/FeP 4.08 0.6022 209.57 0.00287 0.1694 

MXene@TiO2 4.52 0.7629 122.75 0.00621 0.0165 

 

Table S2. Mass activities of the samples.  

Samples Loading mass (mg) j (mA cm-2) Mass activity (A g-1) 

MXene@TiO2/FeP 2.92 40.033 71.29164384 

MXene/FeP 4.08 27.73 46.04675245 

MXene@TiO2 4.52 6.667 8.739375 

 

Table S3. Comparison of OER performance between MXene@TiO2/FeP and reported MXene-

based OER electrocatalysts.  

Electrocatalysts Electrolyte 
Overpotential 

(mV) 

Loading 

(mg cm-2) 
References 

CoP/Mo2CTx 1 M KOH 260 0.40 [4] 

NiFeMnCoP/MXene 1 M KOH 240 0.24 [5] 

Ti3C2@mNiCoP 1 M KOH 237 2.00 [6] 

NiFeCoP/Ti3C2 1 M KOH 240 0.60 [7] 

NiFeP/MXene 1 M KOH 286 0.25 [8] 

CoP@3D Ti3C2 1 M KOH 220 0.20 [9] 

CoP/MXene 1 M KOH 230 1.50 [10] 

CoP/Ti3C2 MXene 1 M KOH 280 0.13 [11] 

Ni0.7Fe0.3PS3@MXene 1 M KOH 282 0.25 [12] 

CoNi/CoNiP/MXene 0.1 M KOH 294 0.25 [13] 

MXene@TiO2/FeP 1 M KOH 240 0.55 This work 
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Table S4. Photo-electrochemical OER performance of the samples.  

Samples 

Off light irradiation 

(mV) 

On Light irradiation 

(mV) 

Change value 

(mV) 

MXene@TiO2/FeP 244 213 31 

MXene/FeP 311.7 318.2 6.5 

MXene@TiO2 391 374 17 

FeP 288 288 0 

MXene/P 422 414.8 7.2 

MXene@TiO2/P 415 391 24 

MXene@TiO2Fe/P-10 317.3 304.2 13.1 

MXene@TiO2Fe/P-40 343.7 294.6 49.1 
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