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Abstract

This research, prepared activated carbon from lotus seedpods (AC-LS) by carbonization and activation
processes at 700, 800, and 900 °C, respectively. The structure, morphology, surface area, and electrochemical
properties of the samples are investigated by X-ray Diffraction (XRD), Raman spectroscopy (Raman), Field
emission scanning electron microscopy (FE-SEM), N, adsorption-desorption, Cyclic voltammetry (CV) and
Galvanostatic charge/discharge (GCD). The activated carbon exhibits a relatively high specific surface area of
631.90 m2/g and an average pores diameter of 3.3 nm. Such the sample shows outstanding capacitive
performance (113 F/g at 1 A/g), good rate capability, and excellent cycling stability (96% of capacitance retention
after 1,000 cycles at 5 A/g) in 6 M KOH electrolyte. Therefore, the synthesis of activated carbon from the lotus
seedpods is that the biomass exists in nature, has a low cost, and high specific surface area. It has suitable to be

applied as the electrode material for the supercapacitor.
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Figure 1 XRD patterns (a) Raman spectra (b) of AC-LS 700 °C, AC-LS 800 °C, and AC-LS 900 °C

samples.

1033



MIAFINNAARTYING T 28 (RUUT 2) WOHNIAN — BIMIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAININE

NN9AIAABLUNUNRIS NN ZUAZTNIRIgNTUAEWMATIA BET 209698819 AC-LS 800 °C WAAIAININT 3

o

WuI1 AC-LS 800 °C LmeLz’ﬁuiﬁqm?@mﬁﬁuﬁ@iﬂieﬁwvauma@meﬁuﬁﬁ@ﬂwmuﬂmz’ﬁuiﬁqLmumu EEATNIER
dszianil 1 Falsuaniiensileguasgneuuuy microporous (2 nm) uaztsznnd 4 SmugUBawidaiidaaui p/p,
winriy 0.43 ‘Emm@ﬂ%mﬂ%ﬂixmwﬁ 4 UauanDNANH UEIRIZWIUIL L mesoporous (2-50 nm) uanani
f;T\n_iﬁ%LﬁLﬁuﬁxﬁmmﬂﬁlﬁmm'@wmgwgmwu microporous iflugwguuLL mesoporous TUNALAN (2 -5 nm)
(Jiazhen et al., 2018) uazlun nunsni 4 WAAINIINITANHIUIATWIUTBIAIBEIN WLINAIDENIHFNIUNAN
lsznaufag mesoporous TUIALAN (2-5 nm) AL mesoporous TWIALULY (5-50 nm) TAEHANT TR T AT A
AUNIZFILTE BJH W9 ﬁq@ﬂ'wﬁﬁ”uﬁﬁﬁmwwﬂﬁ 631.90 m*/g ﬂ?ﬁmmﬁ‘gwg‘magﬂ 0.75 cm’/g uazauALEUE Y
@Juﬂrﬂmqgwa‘;umﬁﬂ 2.43 nm

nsAnEaNTRAn1aa iNae9siaes19faemaiia Cyclic voltammetry (CV) way Galvanostatic charge/
discharge (GCD) nan1snaaaunnanssunisnniudszqliilnfqamaiia cv fidasaanusinedng -1 fla 0

Tuanrazarsdianinglasinunadenlansanlas (KOH) WAAIAININT 4a Wudn EUIAY CV 1a9faasing AC-LS

1 1
a

700 °C, AC-LS 800 °C uaz AC-LS 900 °C #Agnanizauny 5 mvis figuiradnlnkdwasufufinuasliuansiia
mﬂﬁmﬂﬁﬁ?mﬁm%yu wapaiednm iz llvesiaiiulszqenauuy EDLC Aflineinifudszqeguuiiuiazes
Gﬂgfﬂwai\hLL@?.:TN'Lﬁmﬂﬁﬁ?mﬁﬁyuaqmﬁwqimmﬂﬁmﬁ HANTINAFALAINAINITR TN ALATAN e sTARaNATIA
GCD MiAMNUUILLUNTZUA 1 Alg WAAFININT 4b WL zﬁ"ﬂwmzmiﬁmmewﬂi:ammﬁqmuﬁqwNﬁmm
mmmméz’wgﬂmum'ﬁw ?ﬁameﬁaﬁﬂwm:%iﬂmmﬁﬁLﬁuﬂi:fﬁ'qmmLu_m EDLC nwdl 4c Aansnwlugnsnis
L‘Lﬁ?ﬂmﬁﬂumm’m'ﬁﬁLWﬁmfa\wT”\immngfmjw flemanuunszuauanaeiu annemlazfiuingioaumuuy
nzuARLdY ANAIHNAR NN ZATH AN AR %qﬁﬂﬂquaﬁ’]LW’]:ﬁ'mmumLLiium:LLmLLmnﬁmﬁumﬂw%\immTfm'w
wandlilumnanedt 1 waznni 4d AanaNuanalszAnsnInnisdn-aeszqaadsantne AC-LS 800 °C A1uau

1,000 92U NAMMEIUILNITLE 5 A/g uansliiiudadsz@nsninsenlunisldaungeddiesas 96

1034



MIAFINNAARTYING T 28 (RUUT 2) WOHNIAN — BIMIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNANIAL

: i I 4 ; 1 7,
et/ Y ¢ 1 | 10 pim I

Mag=100X WD=7.2mm SignalA=SE2 EHNT=3.00kV Mag=1.00 KX WD =7.2 mm Signal A=SE2

EHT = 3.00 kV

Figure 2 FE-SEM images of AC-LS 700 °C sample at magnification 100X (a) 1,000X (b), AC-LS 800 °C sample
at magnification 100X (c) 1,000X (d), and AC-LS 900 °C sample at magnification 100X (e) 1,000X (f).
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Figure 3 N, adsorption-desorption isotherms of AC-LS 800 °C sample.
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Table 1 Specific capacitance of AC-LS 700 °C, AC-LS 800 °C, and AC-LS 900 °C electrodes

at difference current density.

Current density Specific capacitance, C, (F/g)
(A/g) AC-LS 700 °C AC-LS 800 °C AC-LS 900 °C
1 70.20 113.31 91.50
2 64.24 105.81 89.30
5 63.11 95.90 86.35
7 61.23 93.94 85.15
10 60.28 90.18 83.78
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Audoniufiuasiuineludulie oV Wadunaguuniininenfiiindu safideag1ddn nsi AC-LS 900 °C
i Wi uaz dnugiAneniifinnsunnsin danasinliidulés oV 1es AC-LS 900 °C Raunfiinas aanidiulés cv
999 AC-LS 800 °C famnmresiufinieludiuléslnnjuasfidnsnnd A @ maesiiugi inliseta AC-LS 800 °C
fAnAuqaNIzgeiign nan1ammaseuAuaNsnlunsauazAelivareiaateianmala GCD wuddy
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AULUUNIZILE 1 A/g
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S mxAV M

e AV Aataaaanusnedndwiin (v), m ﬁ@mmmffmffﬂwgﬂﬁ (@), | ﬁ@ﬂi;LL@ﬁP’ﬁMﬂﬂ?ﬂﬂﬂﬂi:@ (A) LAy
At ﬁmqmﬁﬁiumimﬁﬂiza (s) %qﬁ’]ﬁqwmﬁﬁwam@qﬁmmﬁqmjw AR LUUN I LA UANANITY LEA
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