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Analysis on Characteristics and Electrochemical Properties
of Durian Shell Hydrochar

GUO Shuging DONG Xiangyuan ZHANG Hengrui
(School of Energy and Power Engineering, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract; Hydrochar from hydrothermal carbonization of biomass are regarded as one of the most
promising electrode materials for supercapacitors owing to its low-cost, high carbon content and porosity.
However, there were few studies on durian shell hydrochar via hydrothermal carbonization as a high-value
porous carbon material. In order to explore the performance of durian shell hydrochar as electrode
material , the hydrochar was prepared from durian shell via one-step hydrothermal carbonzation process at
250°C, 10 h and liquid-solid ratio of 10 g/g. The elemental composition, structural characteristics and
electrochemical properties of the hydrochar were analyzed. The results showed that the C content of the
hydrochar was 70.29% and its O content was 16.96% . There were abundant oxygen-containing
functional groups on the surface of durian shell hydrochar. The prepared hydrochar contained appreciable
amount of amorphous carbon, and some were close to graphitization. Moreover, the hydrochar exhibited a
BET specific surface area of 38. 74 m>/g and an average pore size of 4. 67 nm. In a three electrode system
with 6 mol/L KOH as electrolyte, the cyclic voltammetry curve of the hydrochar prepared as working
electrode presented a symmetrical rectangular shape. The partial pseudo capacitance was provided by the
functional groups containing heteroatoms. The galvanostatic charge-discharge curve approximately
presented triangle shape. Durian shell hydrochar exhibited a high specific capacitance of 344. 83 F/g at
1 A/g and good rate performance. The electrochemical impedance curve showed a steep slope in the low
frequency region, which showed good electrical properties and certain cycle stability. The achieved
electrochemical performance demonstrated that durian shell hydrochar could be used as electrode
materials for supercapacitors and low-cost energy storage materials.

Key words: durian shell; hydrothermal carbonization; hydrochar; supercapacitor; electrode materials
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A WAt RE B

HESCK RAETE IR B 1 ~20 A/g T fH LI
FO R 2R 2 BT = AR B (B 8) . HTE
0.2 ~0.3 V 777E izt i DX 3k, D1 o 45 = £ T8 5 A 7™
MEXT R, 2R W 2% i G P 5 AR X S PR AR
MR (B 7) 1B A — 35 AR HE i 25 % B X E H
AT T, R BN 1 A/g 1% 20 A/g
i, HLHL 25 M 344,83 F/g R [ % 148. 48 F/ g, ixX & A
Ay VL S L e e e IO
L 2 56y 43, 06% |, 1] UL H 37 %5 B e i, IS
PRI S IR N AT A AN o [ X LA L I
W10 A/g AT T8 MR E M Rk, 28

5 10 15 20 g
/s

P8 AR T sk B e HL i T i il ¢
Fig. 8 Galvanostatic charge-discharge curves of

durian shell hydrochar



340 &l #Hl

3

s

i 2021 4

2000 W30 5, B R B R 77.82% , 1 AR

oK IR —E AL AR E N, A1
@%%%#&*X*%E‘J‘Féﬁo

107 ~10° Hz T, 48 34 52 /K #8119 52 3 BEL 470 T
AR 9a FroR (B Z'FRon BT IH, - 273
7 BELGCRE T ) 1T 2 7 A 00 X B2 B BE B 1) AR 4, U
R R B AL B PP L e AR A R e i 9 S T ) Y
TR SR B, R W AR AT B A A AP RE
RIS, B 9b R 1 9a i A XK 3 I&T, A 9b n] LA
B AR, Je 2 307 A i 2 A S Al b A A A
G r R A AR AR L SR TR ) P BEL R LA A e O A
TE1) 14 42 fk e, JOEL ) L 8 458 A0 £ K R EL AT O 5 T o

WX BT NS R R S B 2 R IR T IR i £k
30 / 1.2 f
25F 1.0} 0
20+ 0.8F

=] S
S 15} S 0.6F
| 1
10+ 041 Df
5+ 0.2+
A
0 1 v i J
0 ) 4 6 8 10 0.6 0.9 1.2 1.5
Z'1Q 710
(a) BHHTEE (b) AXBHBTIER]
B9 M3 SE K A B b 2F BH BT

Fig.9 Electrochemical impedance spectroscopy of

durian shell hydrochar
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