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Figures

CV tests for the capacitive behaviours
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Figure S1. a Schematic of the mechanism for potassium storage in PIBHCD. b

The relative shapes of CV curves for full cell.



Morphologies of electrodes (Figure S2-S6)

Figure S2. SEM images of Fe:O3-CNNTs@MC at different magnification, scale

bar: a 20 ym. b 2 pm. ¢ 1 pm. d 200 nm.



o

N =t
e 200 nmM

—— 200 nm 200 nm

Figure S3. a Typical TEM images of Fe;O3-CNNTs@MC and corresponding ma
pping images for b C, ¢ N, d Fe and e O elements.



Figure S4. SEM images of N-CNTs@MC after acid wash and high-temperature
heat treatment at different magnification, scale bar: a 2 um, b 500 nm.



Figure S5. TEM images of the carbon nanotubes in N-CNTs@CMC after acid w
ashing.
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Figure S6. a Schematic diagram, b TEM and (C) enlarged TEM images of MnO
QD@CHNTSs; ¢ High resolution TEM image on the wall of MnOQD@CHNTS; e
Atomic image of the MnO quantum dots; f TEM image of MnOQD@CHNTSs wit
h clear diffraction fringes of carbon layer and g corresponding carbon layer spaci

ng.



Compositions and structures (Figure S7-S11)
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Figure S7. a XRD pattern of N-CNTs@CMC; b XPS survey of N-CNTs@CMC;
¢ XPS high resolution peaks of C 1s and d N 1s in N-CNTs@CMC.
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Figure S8. a Nitrogen adsorption-desorption isotherms and b pore size distributio
ns of N-CNTs@CMC.
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Figure S9. The optimized structures of adsorbed PFg¢ ions on CNT and N-CNT.
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Figure S10. a XRD pattern of MnO@CNTs. b Raman spectra of MnO@CNTs.
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Figure S11. XPS survey of MnO@CNTs.
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Figure S12. Log(i)-log(v) curves for b-value determination
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Figure S13 Comparison of the conductivity of a Cu foil, b N-CNTs@MC film a
nd ¢ MnO@CNTs film
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Figure S14. a The weight of ~1Ah PIBHCD. b The picture of the prepared 1Ah
PIBHCD
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Tables

Table S1 Optimized parameters of the soft-packaged PIBHCD with the capacity
of ~1Ah

Parameters of winded soft-package PIBHSD

Single
?:a::f)s 300  10.0 17 s 283.2
& 248
Electrolyte Shell and Tags
Thickness S (mg) (mg)
( 150.0 40.0 12.0
Hm 10.0 44745 3186.4
Denisty Core  Totalmass Energy Density
~2.0 =2'5 ~1.42
(g em?) mass (mg) (Wh/Kg)
Mass (mg) 7425.0 27225 950.0 11097.5 18758.4 131.9
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Table S2 Free energies from DFT calculations for and PFs, CNTs, NCNTs, PFe
@CNTs, PFs@NCNTs, K", MnO@G, and K*on G and Kon MnO@G

Calculation of adsorption energies (eV)

PF. on SCNT
-30.92 -3103.04 -3136.15 -2.19
PF. on NCNT
-30.92 -3107.30 -3148.42 -10.21
K'on G
-2.36 -526.32 -529.94 -1.26
K'on MNnO@G
-2.36 -690.95 -698.08
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Table S3 Comparison with the recently-reported representative PIBHCD

Cathode// Voltage . Power density Type of de
Energy density (Wh kg™) .
AnodelRet] ) (W kg™ vices
1400 W kg!
N-CNTs@MC//
140 Wh kg! (based on the who | (10 C, fully char | 1Ah Pouch
MnO@CNTs 0.8-4.8 . o .
(Our work| le weight of PIBHCD); ged within 6 min cell
s)
FCDAC//CNS 40 (based on the weight of the .
0-4.2 21000 coin cell
! electrode)
ANHCS//NHCS? 0.01-4 19.1 8203 coin cell
3DNFC//3DNFA .
o 1.5-4.2 76.4 21000 coin cell
WS2@NCN//NC )
0.6-4.2 103.4 235 coin cell
HS*
AC//Cao5Ti2(POs) .
1-4 34 5144 coin cell
3@C°
U-CoP@rGO-14 )
1-4 87 4260 coin cell
//AC®
2-layer pou
AC//Sn’ 1-4 120 2850
ch cell
AC//SC? 0-4 120 599 coin cell
KTO//NGC® 0-3.5 58.2 7200 coin cell
WPCS//WPCS .
0 0-4.5 44 15400 coin cell
AC//MoSe»/C-70 .
ol 1-4 106 588 coin cell
AC//NMCP@rG .
o 0.01-4.2 63.6 19091 coin cell
AC//NbSe2/NSeC .
0.01-4 145 / coin cell
NFs!3
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