Hans Journal of Chemical Engineering and Technology b TR 51K, 2024, 14(1), 26-31 Hans i
Published Online January 2024 in Hans. https://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2024.141004

R TR E RN EEITE S LM

) i
HX TRER A 2 S TR B, Wi

Weks . 20234F12 110 FHEM: 20244F1H5H; &KAAHM: 2024F1H12H

R

EHlERA—EEEEREBEE AR BHIANTHURHRE, AT R — RS, BRI R
N EARA R BT IR AR, B RRIIH &= R AV R AT Z FU MR . 726 M KOHBLEW TR (=
Bt%), LABTLLAZR312 F/g (0.5 A/g), 7E50 A/gHIE BmREE T LB AFF43%; 725 SRl
R, BEA1.4VKESHEN64Wh/KgHIRRBFEE, FINHFHHEEIL7000 W/KgHIThEZERFE(10A/g).

XK ia
BEHRE PR, WEE

Spruce Bark Derived Porous Carbon
Material for Supercapacitors

Shuaibing Liu

School of Chemical and Environmental Engineering, Wuhan Institute of Technology, Wuhan Hubei

Received: Dec. 11", 2023; accepted: Jan. 5, 2024; published: Jan. 12", 2024

Abstract

High manufacturing costs have been hindering the process of supercapacitors entering the market
in our country. In order to solve this problem, the cheap Chinese fir bark was used as the precur-
sor of carbon electrode material, and the high performance biomass-derived porous carbon ma-
terial was successfully prepared. When tested in A 6 M KOH electrolyte (three electrodes), the
specific capacity can reach 312 F/g (0.5 A/g), and the specific capacitance remains 43% at a high
current density of 50 A/g. In the two-electrode test, it has A large potential window of 1.4 V and an
energy density of 6.4 Wh/Kg, while having a power density of nearly 7000 W/Kg (10 A/g).
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Figure 1. SEM diagram of S-K-800
[l 1. S-K-800 Y SEM
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Figure 2. Electrochemical properties of S-K-800 at three electrodes. (a) CV curves at different scanning rates; (b) Relation-
ship between scanning rate and current density; (¢) GCD curve under different current densities; (d) Relationship between
current density and voltage drop; (e) Plot of magnification at different current densities; (f) magnification curves at different
scanning rates; (g) Cyclic voltammetry curve when the scanning rate is 100 mV/s; (h) Capacitance retention rate and pseu-
docapacitance ratio at different scanning rates
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Figure 3. Electrochemical performance of S-K-800 at three electrodes. (a) AC impedance curve. (b) Bode diagram
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Figure 4. Electrochemical properties of S-K-800 at two electrodes. (a) CV curves of different potential Windows at 30 Mv
scanning rates; (b) CV curves at different scanning rates; (c) Power curve under different current densities; (d) Power density
and energy density change with current density curve
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