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Fig. S1 FESEM images of (a) MAX (Ti3AlC2) and (b) MXene (Ti3C2).

Fig. S2 Simulated pattern of the open framework along with the experimental pattern before 

and after boron incorporation.

Fig. S3 SEM images of pristine (a) GC@CPP, (b) B-GC@CPP-2, (c) B-GC@CPP-4, (d) B-

GC@CPP-8. There occurs a small reduction in the agglomeration with increase in boron 

quantity during synthesis.
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Fig. S4 SAED pattern of (a) GC@CPP, (b)B-GC@CPP-4

Fig. S5 Adsorption/desorption isotherm for (a) Pristine GC@CPP, (b) B-GC@CPP-2, (c) B-

GC@CPP-4, (d) B-GC@CPP-8.

Fig. S6 BJH pore size distribution curves GC@CPP, B-GC@CPP-2, B-GC@CPP-4, B-

GC@CPP-8.
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Fig. S7 (a) CV curves of B-GC@CPP-2, (b) CV curves of B-GC@CPP-8.

Fig. S8 (a) GCD profiles of B-GC@CPP-2, (b) GCD profiles of B-GC@CPP-8.

Fig. S9 Specific capacitance at different current density for (a) B-GC@CPP-2, (b) GCD 

profiles of B-GC@CPP-8.
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Fig. S10 (a) CV curves of MXene (Ti3C2), (b) GCD profiles of MXene.

Fig. S11 (a) GCD profiles of the material in two-electrode ASC before and after 10,000th cycle, 

SEM image of B-GC@CPP-4 along-with acetylene black and PVDF (b) before cycling (c) 

after cycling.
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Table S1: Comparison table for phosphate-based material.

Name Specific 
Capacitance

Potential 
window

Sp. cap. 
of ASC

Energy 
density

Power 
density

Capacitance 
retention & 
Cycle No.s 

Ref.

Flower like 3D 
Co3(PO4)2.8H2O

350 F/g at 
1A/g (3 M 
KOH)

0 – 0.42 V - - - 102% 
retention after 
1000 cycles

1

Binder free 
Co3(PO4)2 1D 
nanograss 

12,285 
mF/cm2 at 5 
mV/s (1 M 
KOH)

0 – 0.7 V 85 F/g at 
1A/g

26.66 
Wh/kg

750 
W/kg

80% retention 
after 6000 

cycles 
(Device)

2

Co2P2O7 
nano/microstructure
s

367.2 F/g at 
0.625 A/g (3 
M KOH)

0 – 0.4 V - - - 96.2% 
retention after 
3000 cycles

3

CoHPO4.3H2O 
ultrathin nanosheets

413 F/g at 1.5 
A/g (3 M 
KOH)

0 – 0.45 V - - - >85.1% 
retention after 
3000 cycles

4

1D Co2P2O7 

nanorods
483 F/g at 1 
A/g (3 M 
KOH)

-0.1 – 0.45 
V

- - - 90% retention 
after 3000 

cycles

5

Amorphous 
Co0.2Ni0.8

polyphosphate

1259 F/g at 
1.5 A/g (3 M 
KOH)

0 – 0.55 V 119 F/g 
at 1 A/g

42.4 
Wh/kg

800 
W/kg

80% retention 
after 2000 

cycles 
(Device)

6

Ni3P2O8 -
Co3P2O8.8H2O

1974 F/g at 
0.5 A/g (6 M 
KOH)

0 – 0.4 V 94 F/g at 
0.5 A/g

33.4 
Wh/kg

399 
W/kg

83% retention 
after 5000 

cycles 
(Device)

7

Co2P2O7 
Nanosheets

580 F/g at 1 
A/g in 0.1 M 
KFC 
(K3Fe(CN)6) 
in 3 M KOH

-0.2 – 0.48 
V

- - - 96% retention 
upto 5000 

cycles

8

Nanoporous Nickel 
phosphate

265 F/g at 20 
mV/s (3 M 
KOH)

0 – 0.5 V - - - 97% retention 
after 1000 

cycles

9
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Co0.4Ni1.6P2O7/N-
doped graphene 
(NG) composites

1473 F/g at 1 
A/g (3 M 
KOH)

0 – 0.55 V - 34.9 
Wh/kg

800 
W/kg

70% retention 
after 5000 

cycles 
(device)

10

sodium doped 
Ni2P2O7-Co2P2O7

295.2 Cg-1 at 
2 A/g (3 M 

KOH)

0 – 0.45 V - 54.1 
Wh 
kg−1

1700 W 
kg−1

95% retention 
after 2000 

cycles 
(device)

11

Boron doped 
carbon/cabalt 
pyrophosphate 
hybrid

395.1 F/g at 
1.5 A/g (3 M 
KOH)

-0.2 – 0.55 
V

125 F/g 
at 2 A/g

45 
Wh/kg 

1735 
W/kg

96% retention 
after 10,000 

cycles (device)

This 
work
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