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1. Electrochemical Measurements

The specific capacity (Cs, C g!) of the electrode material can be obtained from
the galvanostatic charge-discharge curve by the following formula:!

CIxAt
m (1)

Cs

Where [ is the discharge current (A), At is the discharge time (s), and m represents
the mass of the active material coated on the carbon cloth (g).

Asymmetric supercapacitor (ASC) was assembled using NiCoP/MXene
composites and commercial activated carbon (AC) as positive electrode and negative
electrode. In order to balance the potential of the two electrodes, the mass ratio of the
positive and negative materials must satisfy the following formula:?

m C AV _

+

m_ C,AV, 2
Where m (g) is the mass of the electrode active material, C (C g!) is the specific
capacitance of a single electrode, AV is the potential window of the positive electrode
and the negative electrode, and the mass ratio of the positive electrode and the negative
electrode is calculated to be 1:5.24. The corresponding energy density (E, Wh kg'') and

power density (P, W kg!) can be obtained by the following two formulas:3
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2. Material characterization

The phase structure of the NiCoP/MXene composite was characterized by Bruker
D8 advanced X-ray powder diffractometer with Cu Ka radiation (A = 1.5418 A). The
surface morphology and energy spectrum (EDS) of the samples were analyzed by field
emission scanning electron microscopy (SEM, FE-SEM, Hitachi S-4800, Japan). The

microstructure of the samples was characterized using transmission electron



microscopy (TEM, FEI Tecnai G?F20, USA). The elemental composition and valence

states of the samples were analyzed by X-ray photoelectron spectroscopy (XPS, UK
AXIS SUPRA (Kratos)).

3. Supplementary figures
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Figure S1. (a) XRD patterns of Ti3AlC, and Ti;C, MXene; (b, ¢c) XRD patterns of

NiCo-LDH precursors and NiCoP with different masses of MXene nanosheets added.
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Figure S2. EDS spectrum of NCP/MX-20.
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Figure S3. (a, c and e) CV curves of the NiCoP, NCP/MX-15 and NCP/MX-25 at

different scan rates; (b, d and f) GCD curves of the NiCoP, NCP/MX-15 and

NCP/MX-25 at different current densities.
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Figure S4. (a, b and c¢) Cycling performance of the NiCoP, NCP/MX-15 and

NCP/MX-25 electrode within 5000 cycles at 10 A g,
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Figure S5. (a) CV curves of NiCoP electrode at different scan rates; (b) the
relationship between log(v) and log(i) of NiCoP electrode at different scan rates; (c)
distribution of diffusion and capacitive contribution of NiCoP electrode at 20 mV s!

and (d) contribution rate of diffusion and capacitive control behavior of NiCoP

electrodes at different scan rates.
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Figure S6. (a) CV curves of NCP/MX-15 electrode at different scan rates; (b) the
relationship between log(v) and log(i) of NCP/MX-15 electrode at different scan rates;
(c) distribution of diffusion and capacitive contribution of NCP/MX-15 electrode at
20 mV s'! and (d) contribution rate of diffusion and capacitive control behavior of

NCP/MX-15 electrodes at different scan rates.
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Figure S7. (a) CV curves of NCP/MX-25 electrode at different scan rates; (b) the
relationship between log(v) and log(i) of NCP/MX-25 electrode at different scan rates;
(c) distribution of diffusion and capacitive contribution of NCP/MX-25 electrode at
20 mV s! and (d) contribution rate of diffusion and capacitive control behavior of

NCP/MX-25 electrodes at different scan rates.
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Figure S8. CV curves of the NCP/MX-20//AC ASC at different voltage
windows at a scan rate of 20 mV s,



4. Supplementary tables S1-S4

Table S1. The NCP/MX-20 of elemental composition of Smart quant results by the

EDS.
Element Wt% At%
PK 45.57 61.23
NiK 30.54 21.66
CoK 22.49 15.89
TiK 1.4 1.22

Table S2. The specific capacititance (C g') at different current densities in Figure 3e.

1Ag! 2A¢g! 3Ag! 5Ag! 10Ag! 20A¢g!

NiCoP 532.67 510.42 509 508.53 482.99 444
NCP/MX-15 696.83 691.32 683.74 672.55 652 618
NCP/MX-20 848.83 844.69 842.69 830.05 807.02 764
NCP/MX-25 677.93 659.14 656.94 645.54 622.99 582

Table S3. Comparison of the capacity performance of as-prepared NCP/MX-20 and

battery-type electrode materials reported previously.

Electrode material Morphology Specific Current Ref
capacity density
NiCoP/C nanoparticles  775.87Cg! 1Ag! 4
NiCoP/NC hollow 1127 F g! 1Ag! 5
nanocages
NiCoP@CoS tree-like core- 1796 F g! 2Ag! 6
shell
nanoarrays
Cu-NiCoP nanocages 800 C g! 1Ag! 7
NiCoP/NiCo-OH hierarchical 1100 F g'! 1Ag! 8

cactus-like



Ni-Co-P/POx Sea-urchin-like 647 C g'! 1Ag! 9
NiCoP/MLG porous flower-  1419.6Fg! 1A g! 10
like
N- Hetero- 152mAhg! 1Ag! 11
CNTs@NiCoP/CoP nanosheets (5472 Cgh
NiCoP porous 114284F¢g! 1Ag! 12
nanosheet
LDH-MXene nanosheets 983.6 F g’! 2Ag! 13
NiCoP nanoparticles 1456 F g'! 2A¢g! 14
Ni-CoP@C@CNT nanorods 708.1 F g'! 1Ag! 15
NiCoP-4-500 hollow nano 1590 F g'! 1Ag! 16
cubes
O-NiCoP porous 16632Fg! 1Ag! 17
nanosheets
NiCoP-MOF lamellar brick- 728 C g’! 1Ag! 18
stacked
Ni,P / NiCoP nanoparticles 7413 C g! 1Ag! 19
NCP/MX-20 porous flower- 848.8 C g’! 1Ag! This work
like (1886.2 Fg'!)

Table S4. Fitted parameters of the Nyquist plots in Fig. 3f using equivalent circuits.

samples R, (Q) R, (Q)

NiCoP 1.125 0.23
NCP/MX-15 0.664 0.12
NCP/MX-20 0.46 0.13
NCP/MX-25 0.71 0.19
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