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1.1 Structural characterization detail

The interior structural properties characterized morphology and chemical composition
of the 1D-CNF@ZnO hybrid were investigated using the TESCAN Mira3 field-emission
scanning electron microscope (FESEM) accompanying with energy dispersive X-ray (EDX).
Transmission electron microscopy (TEM) and high-resolution transmission electron
microscopy were analyzed by the JEM 2010 FEF (UHR) microscope (JEOL) at 400 keV. The
as prepared sample was dispersed into the absolute ethanol solution and then ultrasonication
for a while. The 1uL drop was added into the carbon grid and then dried into the vacuum oven
The structural measurement was further examined using the X-ray diffractogram (XRD,
Panalytical). The spectra of Cu Ka, A= 0.15418 nm at the 30 mA and 40 kV were recorded in
the 20 region from 10 to 80 at a scanning speed of the 2°/min. X-ray photoelectron spectroscopy
(XPS) were characterized by an ESCALAB 250Xi (Thermo Scientific) X-ray photoelectron
spectrometer with monochromatic Al Ka (1486.6 eV) radiation as the excitation source. The
Brunauer—Emmett—Teller (BET) surface area and Barret—Joyner—Halenda (BJH) pore analysis
were done using a Quantachrome NOVA 2000e sorption analyzer at liquid nitrogen

temperature (77 K).
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Figure S1. Schematic illustration of the 1D-CNF@ZnO paper based FSS-SC device.
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Figure S2. Galvanostatic charging-discharging (GCD) curve of 1D-CNF@ZnO-1 hybrid in a

three electrode configuration.
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Figure S3. GCD curve of 1D-CNF@ZnO-2 hybrid in a three electrode configuration.
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Figure S4. GCD curve of 1D-CNF@ZnO-3 hybrid in a three electrode configuration.
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Figure S5. GCD curve of 1D-CNF@ZnO-4 hybrid in a three electrode configuration.
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Figure S6. Cyclic voltammetry (CV) of the pristine ZnO NPs in a three electrode

configuration.
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Figure S7. CV curve of the 1D-CNF in a three electrode configuration.
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Figure S8. CV curve of the pristine ZnO NPs in a three electrode configuration.
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Figure S9. CV curve of the 1D-CNF in a three electrode configuration.
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Figure S10. CV curve of the solid state symmetric device of the pristine ZnO NPs.
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Figure S11. CV curve of the solid state symmetric device of the 1D-CNF.
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Figure S12. GCD curve of the solid state symmetric device of the pristine ZnO NPs.
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Figure S13. GCD curve of the solid state symmetric device of the 1D-CNF.
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Figure S14. Coulombic efficiency (%) of the 1D-CNF@ZnO hybrid solid state symmetric

supercapacitor device.
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Figure S15. Photo digital images of the 1D-CNF@2ZnO paper before and after

calcinations.
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Figure S16. CV curves of 1D-CNF@ZnO paper FSS-SC devices at different thickness of the

paper such as (a) 0.123 mm, (b) 0.098 mm, (c) 0.072 mm and (d) 0.056 mm, respectively.
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Figure S17. GCD curves of 1D-CNF@ZnO at different thickness of the paper such as (a)

0.123 mm, (b) 0.098 mm and (c) 0.072 mm, respectively.
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Figure S18. CV and GCD curves of 1D-CNF@ZnO with the 0.0156 mm thickness of the paper
such as (a) comparison CV curve at 10 mVs™ before and after stability, (b) comparison GCD

curve at 1 A/g of current density before and after stability test.



Figure S19. FESEM micrographs of the 1D-CNF@ZnO paper after stability test.



Table S1. Comparative electrochemical performance of 1D-CNF@ZnO in the three-electrode

system with other previously reported materials.

Electrode materials Electrolyte Voltage Specific capacitance Ref.
window
1D-CNF@ZnO 6 M KOH 0.1t00.6 748 F.gtat1 A-g* | Present
work

CC/ZnO@C@NIO 3 M KOH 0to0.8V 677F.gtat1.4A.gt|!?

ZnO-NiO composite 643F.gtat5.8 A.gt |2

NiO/ultrathin 425Fglat2 Agt |3

graphene

ZnO/MnO; Urchin 0.5 M|[0to0.8 262F.gtat0.2A.gt|*?

Na>SO4

ZnMn04/C 6 M KOH Otol2V 589 F.gtat1Ag?t |°

ZnO/MnO 1M Na;SOs | 0t00.8 14 mF/cm? at 0.1 |°®
mA/cm?

ZnO/MnO2 nanowires | 1 M Na;SOs | 010 0.9 501 F.gtat2A.gt |’

ZnMn;0Oq/carbon 6 M KOH -1t0-0.3 105F.g*at0.3A.gt |8

ZnO nanocones 1 M KOH 0.1t00.6 236 F.gtat1 Ag?t |°

NCA/C030, 6 M KOH -0.05t0045V | 616F-gtatl2A.gt |

CuCo02S4/CNT/graphene | 1 M Na;SO4 0to 0.6V 504 F-gtat10A.gt | ¥

CPSC-3rGO 0.2 M Na;SOs | -0.2t00.8V 446 F-gtat1 A-g? 12

CS@2ZnO Core-shell | 6 M KOH 0t0 0.4 630 F-gtat2 A.gt |13

3D graphene ZnO | 1 M KOH 554.23 F-.g! at 5|

nanorods mV/s

ZnO/carbon 6 M KOH 500 F-g! at 100 | *°
mV/s

C0304 2 M KOH -0.2t0 05V 406 F-gtat1 A-gt 16

nanoflakes@SrGO

CoMo0O4 nanoclusters 6.0 MKNO; |-0.9t00.6V 367F-gtat12A-gt |V

Ni-Co selenide 6 M KOH 0to 0.6V 7424 F-gltat 1 mA |8
cm?

NiC0204 6 M KOH -0.2t0 0.6V 225C.gtat0.5Ag?| %




Table S2. Comparative electrochemical performance of 1D-CNF@ZnO in all solid state

symmetric/Asymmetric supercapacitor devices with other previously reported materials.

Electrode

Electroly

Specific

Capacitance

. Type X retention Ref.
materials te capacitance (%)/cycles
| PVA- 220 Fg' @
1D-CNF@ZnO | Symmetric KOH gel | 1.0 Agt 88/8000 Present
517.33
CoNW/CF//CoN . 3.0 M
Symmetric mF/cm® @ | 95/5000 2
WICF SSC KOH 0.26 mA/ cm?
|10 M[8 F gl @ ”
NCOs Symmetric KOH 023 Agt
. |HS04- [203F g @
CNF-RGO Symmetric 99/5000 2
y PVA 0.7 mA/cm?
1D-CoSe; | PVA- 152 Flg @
nanoarrays Symmetric KOH 05 Alg 96.8/5000
42;'5;2050“' Asymmetri | 10M | 153Fgl@1 | N
c KOH Agt
CC@NIiC,04 .
Asymmetri |60 M |89.7Fg!'@ ”
/ICC@NC c KOH 1Ag" 86.7/20000
. Asymmetri |30 M |126Fg'@1 2
C030:@NisS; c KOH Agl 83.5/5000
. Asymmetri |30 M| 204 Cg' @ .
Ag/NiO . KOH 25 Agl 96/4000
Co304@Ni(OH)2/ | Asymmetri | 6.0 M| 110 Fg* @ .
IAC c KOH 25A.91 86/1000
3D graphene- . KOH/PV | 58.0F.g'@ 2 2
MosS: hybrid Symmetric | Agl
.| PVA/LIiC | 508 F/cm® @ "
TaS; Symmetric I 10 mV/s 92/4000
. 583.3 F cm?
CUWS, Symmetric IPVA/ HC 1 @o31a | 95/3000 a0
cm?3
MoS,-NH2/PANI . 1 M |586Fg! @ 31
nanosheets Symmetric H,SO. 2AgH 96.5/10000
N M|108 F g1 @ “
MoS2/CNS Symmetric Na,SOs 1Ag
|1 M | 2782F.g' @ 33
MoS./G nanobelts | Symmetric N,SOx 08Ag"




|1 M [ 306 F.gl @ s
MoS./rGO Symmetric H,S0. 05 Ag! -
NiS/MoS2@N- : 1028 F.g* -
GO Symmetric | 6 M KOH @1Agh 94.5/50000
VSL-MoS2@3D- .| Na;SO4/P | 34.1F.g"@ %
Ni foam Symmetric VA 13Ag" 82.5/10000

. 323 Fg' @ -
MoS./rGO Symmetric | NaOH 02Ag" 76.8/500
SSIMWCNTs/Mo | PVA- 68.01F.g'@ .
Te, Symmetric |\ icio, | 0.2 macm? | 94200

| PVA- 27 Fg' @ s
MWCNTs/MoSe; | Symmetric KOH 0.4 Alg 95/1000
MoS:/carbon . PVA- 368 F.g* @ | 96.5/5000 20
cloth SYMMENie || ici0, | 5 mvis

Y 102.5F g™ "
MoS2/NPG Symmetric N©SO: | @ 1Agt 91.67/5000
(Ni,Co)ogsSe/lpor | Asymmetri | 1.0 M 529.3 mF cm "
ous graphene c KOH 2@1Ag!t 85/10000
MoSJPEI-GO | AYMMEM | \aosos | 420 @ g3 18000 e

c 05A¢g

Mo0S,«@CNTs/N | Asymmetri | I M 153.1Fg* @ “
i c Na,SO4 1AgH 91/3000
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