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Table S1. Amounts of ingredients used for the initial 30Co(11)-15PPA-P123, 30Ni(Il)-15PPA-
P123, 30Ni(II)-15PPA-P123 solutions (.

Solutions P123 (g) Salts (g) PPA (g) Solvents (mL)
Co(Il) NidII) Mn(II) Metanol Ethanol Butanol
30Co(1D)- 1.000 1.518 0.465 10 - -
15PPA-P123 1.000 1.518 0.465 10 -
1.000 1.518 0.465 - 10
30Ni(ID)- 1.000 1.490 0.460 10
15PPA-P123 1.000 1.490 0/460 10
1.000 1.490 0.460 10
30Mn(1I)- 1.000 1.295 0.457 10 - -
15PPA-P123 1.000 1.295 0.457 10 -
1.000 1.295 0.457 - 10
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Table S2. BET Surface Area, BJH Pore Width, and Pore Volume Comparison of Co,P,0,

Ni2P207, and Ml’l2P207.

Sample BET surface Area/ m%*/g Pore Width/nm  Pore Volume/cm?/g Reference
C02P207 16.1 10-70 - 1
C02P207 47 15 - 2
Co,P,0,/ MWCT 109.8 1-25 0.54 3
Co,P,05,-NC-2 13.2 12.63 0.05 4
Co,P,0; Nanowires 234.5 3-30 - 5
C02P207-LLC 49 8.5 6
Ni,P,0; 36 - - 7
Na-doped Ni,P,0, 190 2-4 - 8
Ni,P,0; 30 - - 9
Ni,P,0; 6 11 10
Ni,P,0; 45 - 0.13 11
Ni,P,0;-LLC 60 10.8 - 12
Ni,P,0; 95 2 - 13
Ni,P,0/RGO 176 8 - 13
Mn,P,04 54 30.3 - 14
Mn,P,0;@PPy 93 20.2 - 14
Mn2P207 15.6 - - 15
MH2P2O7-LLC 39 10.5 - 6
Table S3. Overpotential and Tafel Slope comparison.
Electrode j (mA/cm?) KOH Overpotential Tafel Slope Reference
Material/Substrate Conc. M) (mV) (mV/dec)
G-Co;304 10 1 313 56 16
Co0304 NCs 10 1 415 53 17
NiCo, 7(OH), 10 1 350 65 18
CoFe/C 10 1 300 61 17
NiCo-LDH 10 1 420 113 19
CoFe LDH HNC 10 1 238 48 20
Ni(OH),-MD/Carbon Paper 10 1 300 104 21
S-Ni(OH),/Carbon Paper 10 1 380 153 21
NiFe-SW/Glassy Carbon 12 1 250 38.9 22
NiFe Film/Nickel Foam 24 1 250 - 23
a-Ni(OH),/Glassy Carbon 10 0.1 331 - 24
Ni-Fe Oxide/Carbon Paper 10 1 303 58.5 25
Ni; Mn,O/Graphite 10 1 311 48 26
Ni(OH),-NiPP/Graphite 100 1 381 45 27
a-MnO, 10 1 490 87.7 28
B-MnO, 10 1 550 90 29
MnOOH@CDy, 10 1 232 51.3 30
a-Mn,O3/FTO 10 1 340 - 31
B-MnOOH/NF 10 1 395 66 32
Defective 6-MnO, 10 1 320 40 33
nanosheets
CoMn,0,4-120 10 1 292 47 34
Nig,-C0304-Vo NRs 10 1 291 92.7 35
5-NiOOH 100 1 201 46.3 36
S-NiCoFe(OH),/NF 100 1 283 36.2 37
NiO/CNT, RuO,/NiO/CNT 10 1 320/208 159/115 38
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Scheme S1. Schematic representation of the spin-coating process of the solutions and

supernatants and preparation of FTO coated electrodes.
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Scheme S2. Schematic representation of the dip-coating process of the solutions and

supernatants and preparation of graphite coated electrodes.



Increasing Temperature

Scheme S3. A schematic representation of the change in the porosity upon increasing annealing
temperature of the M,P,0; samples (blue spheres represent M,P,0; particles/pore-wall and
light gray spheres are the pores).

Figure S1. POM images of the nickel samples, coated over glass slides and aged at room
temperature: (a) ethanol solution, (b) supernatant, and (c) precipitate fractions.
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Figure S2. ATR-FTIR spectra of 24 h-aged (a, b, and ¢) Co(II)-PPA-P123 and (d, e, and f)
Mn(IT1)-PPA-P123 samples: from (a and d) butanol, (b and e) ethanol, and (¢ and f) methanol of
the precipitate (I), supernatant (II), and solution (III) portions.
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Figure S3. Small angle XRD patterns: (a) Co(Il), (b) Mn(II), and (c) Ni(Il), after 5 hrs aging
of butanol, ethanol and methanol supernatants.
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Figure S4. Small-angle XRD patterns of (a, b) Ni(I[)-PPA-P123 and (c, d) Mn(II)-PPA-P123 ethanol
samples during aging of the solution (a, ¢) and precipitate (b,d) fractions.
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Figure S5. Small-angle XRD patterns of (a) solution and (b) precipitate fractions from Co(Il)-PPA-

P123-Butanol during aging.
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Figure S6. Small angle XRD patterns: (a) Ni(Il):PPA:P123-Methanol solution and (b)
Ni(II):PPA:P123-Methanol supernatant during aging.
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Figure S7. ATR-FTIR spectral changes with increasing annealing temperature of Co3(POy),,

obtained from (a) methanol, (b) ethanol, and (c) butanol supernatants. (d) XRD pattern of
Co3(PQOy,),, annealed at 700 °C and reference pattern (ICDD 00-013-0503).
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Figure S8. XPS spectra: (a) Co 2p, (b) O 1s, and (c¢) P 2p, regions of Co,P,07, (d) Mn 2p, ()
Mn 3s, (f) Ols, and (g) P 2p regions of Mn,P,0-, calcined at 300, 500, and 700 °C.
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Figure S9. (a) 77(K) N, adsorption-desorption isotherms and (b) BJH pore size distribution
plots of Ni3(PO,), from butanol supernatant fraction calcined at (I) 300 and (IT) 400 °C.



40

Potential/\/ va NHE

PbtentialN vs. NHE

Cvcle Number

40
N
e @) = ©
(&] g /O/
2 301 /O
(S E 354 o
b= 4 O’
@20 —— 1"V - 300°C 2 Ve
o ——50" CV - 300°C S { [/
[a) —1%CV-600°C < /
+ 101 —— 50" CV - 600°C S !
[ =
g 8 254 1
0- 3 T
o X
T T T T -30 T T T 044 T T T T T
05 00 0.5 1.0 1.5 20 00 0.2 04 0.6 0.8 0 10 20 30 40 50

Figure S10. (a) 1%t and 50" CVs of the Co,P,07 coated GR electrode, calcined at 300 and 600

°C, (b) the selected group of CVs from the 50 CV cycles (numbers are cycle numbers) of the

Ni,P,07 coated GR electrode in the 0.0 and 0.8 V potential window, and (c) The change in the

current density at the oxidation peak as a function of cycle number of the same electrode in

pannel (b).
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Figure S11. Before and after | M KOH treatment of Co,P,07 (a and b) SEM images and (c
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Figure S12. (a) Selected CVs from 50 CV cycles in 0.05 M KOH electrolyte solution and (b)
plot of peak current at aroun 0.285 V versus CV cycle number of Co;(POy); electrode.
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