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Figure S1: Thermographic curves for [Ni{S2P(OH)(4-CH3OC6H4)}2] (1), [Co{S2P(OC4H9)(4-

CH3OC6H4)}3] (2) and [Fe{S2P(OH)(4-CH3OC6H4)3] (3). 



  

Figure S2: UV-vis absorption spectra of (a) Ni2P (b) 5% Co-doped Ni2P (c) 10% Co-doped Ni2P 

(d) 5% Fe-doped Ni2P and (e) 10% Fe-doped Ni2P nanoparticles.

 



Figure S3: SEM images of (a) Ni2P (b) 5% Co-doped Ni2P, (c) 10% Co-doped Ni2P, (d) 5% Fe-

doped Ni2P and (e) 10% Fe-doped Ni2P.  

Figure S4: TEM images of (a) Ni2P (b) 10% Co-Ni2P and (c) 10% Fe-Ni2P. HRTEM images of 

(d) Ni2P (e) 10% Co-Ni2P and (f) 10% Fe-Ni2P.  



Figure S5: XPS survey spectra of (a) Ni2P and (b) Co-Ni2P. High resolution spectra of (c) Ni 2p 
of Ni2P, (d) Ni 2p of Co-Ni2P, (e) P 2p of Ni2P, (f) P 2p of Co-Ni2P and (f) Co 2p of Co-Ni2P.



Figure S6: CV curves of (a) 5% Co-Ni2P and (b) 5% Fe-Ni2P electrodes, GCD curves of (c) 5% 

Co-Ni2P and (b) 5% Fe-Ni2P electrodes. Variation of (e) specific density as a function of current 

density and (f) power density as a function of energy density for 5% Co and Fe-Ni2P electrodes. 



Figure S7: OER polarization curves (a) and Tafel slopes (b) for 5% Co and Fe-Ni2P 
electrodes, OER polarization curves at different cycles for (c) 5% Fe-Ni2P and (d) 5% Co-
Ni2P electrodes and Nyquist plot (e) for 5% Co and Fe-Ni2P electrodes.



Figure S8: HER polarization curves (a) and Tafel slopes (b) for 5% Co and Fe-Ni2P electrodes, 
HER polarization curves at different cycles for (c) 5% Fe-Ni2P and (d) 5% Co-Ni2P electrodes.



Table S1: A comparison of some nickel phosphide-based electrodes and our electrodes for 
supercapacitor applications.

Name Voltage range Specific 
capacitance (F/g)

Reference

Ni2P (organic-phase strategy) 0-0.7V (V vs Hg/HgO) 418 F/g @ 1 A/g
1

Ni- coated Ni2P 0-0.7V (V vs Hg/HgO) 581 F/g @ 1 A/g 1

Ni5P4 0-0.4V (V vs SCE) 801.5 F/g @ 1 A/g 2

PPy/Ni2P -0.4-0.4V ( V vs SCE) 476.5 F/g @ 1 A/g 3

Ni2P2O7 nanowire 0-0.4V (V vs Ag/AgCl) 772.5 F/g @ 1 A/g 4

Ni2P nanoparticle 0-0.4V (V vs SCE) 600.1 F/g @ 1 A/g 5

5% graphene/Ni2P 
nanoparticle

0-0.4V (V vs SCE) 672.4 F/g @ 1 A/g 5

Ni2P 0-0.6V (V vs Hg/HgO) 674 F/g @ 1 A/g This study
Co-Ni2P 0-0.6V (V vs Hg/HgO) 864 F/g @ 1 A/g This study
Fe-Ni2P 0-0.6V (V vs Hg/HgO) 856 F/g @ 1 A/g This study



Table S2: A comparison of some nickel phosphide-based electrodes and our electrodes for OER

Name Overpotential (mV) 
@10 mA/cm2 

Tafel slope 
(mV/dec)

Reference

Ni2P nano particles ~ 500 70
6

Ni2P nano wire ~ 400 60 6

Ni2P-CoP 320 69 7

NiOOH/ Ni5P4 290  ~40 8

NiCoP/C nanoboxes 330 96 9

NiCoP 280 87 10

Ni-P nanoplates 300 64 11

Ni2P 340 103 This study
Co-Ni2P 320 91 This study

Fe-Ni2P 259 69 This study



Table S3: A comparison of some nickel phosphide-based electrodes and our electrodes for HER

Name Overpotential Tafel slope Reference

Ni2P@glassy carbon 
substrate

~ 270 84 12

Ni12P5@glassy carbon 
substrate

~ 450 108 12

MOF Ni2P ~ 172 62 13

MOF Ni12P5 ~ 670 270 13

Ni2P/Carbon-nanosheets 174 64 14

Ni2P particles 310             109 15

Ni2P 164 117 This study
Co-Ni2P 158 113 This study
Fe-Ni2P 202 113 This study
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