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Fig. S1. XRD patterns of Cu-MOF.

Fig. S2. XRD patterns of Cu@C.

Fig. S3. XRD of Cu;P/C-5%Ni, CuzP/C-10%Ni and Cu;P/C-15%N:i.

Fig. S4. SEM image of Cu;P/C-6%Ni at high magnification.

Fig. S5. SEM images of (a) Cu-MOF-3%Ni; (b) Cu-MOF-4%Ni; (¢) Cu-MOF-5%Ni;
(d) Cu-MOF-6%Ni; (e) Cu-MOF-10%Ni; (f) Cu-MOF-15%Ni.

Fig. S6. SEM images of (a) Cu/C; (b) Cu/C-3%Ni; (c) Cu/C-4%Ni; (d) Cu/C-5%NTi; (e)
Cu/C-6%Ni; (f) Cu/C-10%Ni; (g) Cu/C-15%Ni.

Fig. S7. SEM images of (a) Cu;P/C-3%Ni; (b) Cus;P/C-4%Ni; (c) CuzP/C-5%Ni; (d)
Cu3P/C-10%Ni; (e) CusP/C-15%Ni.

Fig. S8. SEM images of the product by direct phosphorization of Cu-MOF.

Fig. S9. EDS mapping of Cu, P, N and C elements for Cu;P/C.

Fig. S10. CV curves of (a) CusP/C; (b) CuzP/C-3%Ni; (c) CuzP/C-4%Ni; (d) CusP/C-
5%Ni; (e) CusP/C-10%Ni and (f) CusP/C-15%Ni electrode at different scan rates.
Table S1. Specific capacitances of the Cus;P-based electrodes at different scan rates.
Fig. S11. GCD curves of (a) CusP/C; (b) Cu;P/C-3%Ni; (¢) CusP/C-4%Ni; (d) Cu;sP/C-
5%Ni; (e) CusP/C-10%Ni and (f) CuzP/C-15%Ni electrode at different current
densities.

Table S2. Specific discharge capacitance of Cu;P-based electrodes.

Fig. S12. EIS plots of Cu;P-based-samples.

Fig. S13. EIS plots of initial and after 10000 cycles, inset shows the equivalent circuit

and enlarged section.
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Fig. S1. XRD patterns of Cu-MOF.
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Fig. S2. XRD patterns of Cu@C.
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Fig. S3. XRD of Cu3P/C-5%Ni, Cu3P/C-10%Ni and Cu3P/C-15%Ni

The samples doped with Ni show the diffraction peak of Ni,P corresponding to

the crystal plane.

Fig. S4. SEM image of Cu3;P/C-6%Ni at high magnification.



Fig. S5. SEM images of (a) Cu-MOF-3%Ni; (b) Cu-MOF-4%Ni; (¢) Cu-MOF-5%Ni;
(d) Cu-MOF-6%Ni; (e) Cu-MOF-10%Ni; (f) Cu-MOF-15%Ni.

Fig. S6. SEM images of (a) Cu/C; (b) CuzP/C-3% Ni; (c) CuzP/C-4% Ni; (d) CusP/C-
5%Ni; (e) CusP/C-6%Ni; (f) CuzP/C-10% Ni; (g) CuzP/C-15% Ni.
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Fig. S7. SEM images of (a) Cu3;P/C-3% Ni; (b) CuzP/C-4% Ni; (¢) CusP/C-5% Ni; (d)
Cu3P/C-10%Ni; (e) CuszP/C-15%Ni.

The Cu-MOF-based precursors all showed smooth surfaces, while nanoparticles

gathered on the surfaces after carbonization and phosphorization.

Signal A= InLens Date :8 Jan 2021
Mag= 500KX Time :8:24:31

Fig. S8. SEM images of the product by direct phosphorization of Cu-MOF.
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Fig. S9. EDS mapping of Cu, P, N and C elements for Cu;P/C.
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Fig. S10. CV curves of (a) CusP/C; (b) CusP/C-3% Ni; (¢) Cu;P/C-4%:; (d) CusP/C-5%;
(e) CuzP/C-10% and (f) CuzP/C-15% electrode at different scan rates.

Table S1. Specific capacitances of the CuszP-based electrodes at different scan rates.

Specifi
PECTC s Vs 10mV  20mV  30mV  50mV  80mV 100 mV
capacitance X ol ol ol ol o
(Ceg-1)
CusP/C 3536 2353 2041 1915 1736 1553 1312
CU3P/C-
T3040 2670 2277 2100 1888 1680  157.9
3% Ni
CU3P/C-
562.6  397.0 3200 2795 2350 2000 1849
4% Ni
CU3P/C-
T 6940 4414 3475 3038 2575 2206 2048
5% Ni
CU3P/C-
T 7000 5610 4650 4106 3460 2919 2648
6% Ni
CU3P/C-
T 5340 4372 3689 3286 2722 2154 1880
10% Ni
CusP/C-
us 3823 3040 2557 2318 2025 1735 158.1

15% Ni
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Fig. S11. GCD curves of (a) CusP/C; (b) CuzP/C-3% Ni; (c) CusP/C-4%; (d) CusP/C-
5%; (e) CuzP/C-10% and (f) CuzP/C-15% electrode at different current densities.

Table S2. Specific discharge capacitance of CusP-based electrodes.

Specific
capacitance 1A g! 2Ag! 5A ¢! 10A g! 20A g!
(Cgh
CusP/C 81.8 77.6 68.5 58 48
_20
Cu3p/(.j 3% 99.1 90.4 775 65 52
N1
_49
CusP/C-4% 196 164.8 124.5 94 68
N1
_%0
CusP/IC-5% 5 5 177 135.5 104 78
N1
_AO
CusP/C-6% 283.8 2322 173.5 134 98
N1
?8(2/})/131 186.2 171 138 105 62
0
CusP/C- 123.9 104.8 85 69 52

15% Ni
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Fig. S12. EIS plots of Cu;P-based-samples.
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Fig. S13. EIS plots of initial and after 10000 cycles, inset shows the equivalent circuit

and enlarged section.
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