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ABSTRACT

This research studied the synthesis of reduced graphene oxide from biomass left over
from agriculture, including macadamia shell scraps and hemp scraps. By transforming the biomass
into graphite material through the carbonization process, graphene oxide was then synthesized
from the prepared graphite powder. Graphene oxide was synthesized by using the modify
Hummer method and the the synthesized reduced graphene oxide was carried out by reduction
reaction of the graphene oxide with L-ascorbic acid in alkaline conditions (using sodium hydroxide
solution), respectively. The results of this study found that the graphite prepared from macadamia
nut shell fragments at a temperature of 800 °C for 3 hours, and graphite prepared from hemp
scraps that were carbonized at a temperature of 600 °C for 1 hour, has the percentage of
carbon element was 80.93% and 82.30%, respectively. The morphology was examined using
a scanning electron microscope found that micron-level pores were distributed within the
structure of the prepared graphite. Reduced graphene oxide is prepared by reducing graphene
oxide with L-ascorbic acid solution at the pH 9.5+0.5 has carbon content more than 93 percent.
From electrical properties investigateion, it was found that the prepared reduced graphene
oxide has low resistance and good electrical conductivity. Therefore, reduced graphene oxide
prepared from macadamia nut shells and hemp scraps has the potential to be further studies

for future applications in supercapacitor development.
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vt dasesaet D.. sumenuunseiiwenidsdiawiiu 6 antuiunsitueenles
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\oRnudnvariuRvesduiududuazldinadn SEMEDS (Enerey Dispersive Spectroscopy)
ileAlnszsiesduszneusIgdneniflegluansietne mslinsizsiantivesianfiegiafiondnnns
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lamp (Feraeende) Bidninsneae (auxiliary electrode) 1Hiluvnainunaiiv (Pt wire) waw
Blaningne19da (reference electrode) T Tu Ag/AgCL (1 M KCl) vinisAnwiluansazate 5 mM
Ferricyanide (Fe(CN)) Tu 0.1 M Potassium chloride (KCl) ms@inwantinilniiaivessaidunsily
sanleainiouldanndunaaeswiailaenisane electrochemical impedance Tngldnanud
w23 0.01 Hz — 100 kHz waz@inw cyclic voltammogram (CV) curve fifasanusinadndszning
1050 f9 1.20 V 1ngldf scan rate Wity 0.1 V s-1 vhanegatios 3 ads

NAN338
1. MINTIVAOUFUFININGIIBSEM
ANUALVNEUFILIVYIVOINLABNTAUAAATBLAZNAAYIYTI ATIABUMIUNADI SEM
fhefdss x1000 wanslddnmi 1 uasdnuarduguinewesunslndanasnsatuuaniaiie
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M19199 1 uanadesazveteddusenausnAiuaukarandunnsIInUlulanudazylin
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! C O
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NI ALNTAUDDN TR INLAY R 93.61 4.32
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way (v) FMdunsiuseanlesainiaviges

4. Tpssasrandnvaawnsindianudulassimdnunnnitwnsiy Inefiansaetuuvaawnsing
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anaduvesimdunsiiueanles wansfirvesnsduiinnud 2963 cm ' (CH stretching) 7
AMNE 1581 cm’ (C=C stretching) wazdinud 1486 cm ' (C-C stretching) Tuaawelsunfnanudidu
uaﬂmﬂ‘ﬁé’mamﬂﬁél’uﬁmm?{ﬂismm 830 cm’ (CH,=CH, bending) Tuauwmuuelsunmn drumsdu
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1236 cm wansnsduveamilaiduiuszszainsmsusuifusendiauveamyBwend (C-O epoxy) 7
ANA 1146 cm’’ uanansduIeILeanend (C-O alkoxy) MnHaNIATIRaRUMlaiduveEns
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AW# 5 Electrochemical impedance spectra Uas3adunsHusenles Ma38u90 (1) NLAYNZA
unAALALE wag (V) LAvey

PnnsanwABuinaud Sadurifansinumurensasdenseualnilifitiiuly Tnefnw
Tug9A210d 0.01 Hz 89 0.1 MHz meldian1iz open circuit potential vosszuuadlniiuuy 3
Budnlnsn meldannreumgifesuindfidunsiuoenledfiwienandaunadis 2 4da fdn
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