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Proceedings of the Sth International Conference of the Indonesian Chemical Society
ICICS 2021
Mataram-Lombok, West Nusa Tenggara, Indonesia

Preface

It 15 a great pleasure to present to our readers the collection of research papers presented at the 9™
International Conference of the Indonesian Chemical Society (ICICS) 2021 The conference was
successfully held on August 11-12, 2021, 1n the City of Mataram, Lombok Island, Indonesia The
event was conducted online, after one year postponed, due to the Covid-19 pandemic This
conference 1s an ICICS series of conferences organized by the Indonesian Chemical Society (HKI)
and was hosted by the University of Mataram through the Department of Chemustry and
Department of Chemical Education, jointly coordinated with the Nusa Tenggara Branch of
Indonesian Chemical Society

Despite being at the pandemic's peak, ICICS 2021 successfully gathered prominent speakers,
researchers, academicians, and indusuy practitioners from Indonesia and other countiies to share
their expertise The discussion spans all mam areas of chemustry and intertwiming areas such as
biochemical engineering, nanotechnology, computational chemistry, environmental chemuistry, bio
and chemoinformatics, and chemical education The two days event brought together over 175
partictpants The two days event brought together over 175 participants There were ten plenaries
and seven invited speakers from Indonesia, Japan, Malaysia, and the Philippines sharing their
experiences There were 155 oral presentations filled in the conference program

We would like to expiess our appieciation and gratitude to all keynote and invited speakers, as
well as all participants, for the insightful discussion We also thank our reviewers and proofreaders
for maintaining a good quality standard of the published manuscripts We do hope that the
proceedings will serve as a valuable reference and be able to stimulate further research in chemistry

and interdiciplinary fields

Editors
Lalu Rudyat Telly Savalas
Saprizal Hadisaputra

The 9th International Conference of the Indonesian Chemical Society ICICS 202/
AIP Conf Proc 2638 010001 1-010001 | https //dor org/10 1063/12 0012204
Published by AIP Publishing 978 0-7354-4380-8/$30 00

010001-1

/ipd -apnie/doe/die/6io die sgnd)) dyy woly pspeojumoq

0717100010/20292291/50Z2 100 Z1/E90} OL/1OP,

spd auyu



-

P

RESEARCH ARTICLE | AUGUST 18 2022
Committee: The 9" International Conference of the
Indonesian Chemical Society ICICS 2021

W) Check for updates

AIP Conference Proceedings 2638 010002 (2022)
https //doi org/10.1063/12 0013419

% . CrossMark
&

View Export
Online  Citation

Articles You May Be Interested In

Interstitial defects in diamond A guantum mechanical simulation of their EPR constants and vibrational
spectra

J Chem Phys (July 2020)
Preface Proceedings of the Sth International Conference of the Indonesian Chemical Society ICICS 2021
AIP Conference Proceedings (August 2022)

Photos The 9™ International Conference of the Indonesian Chemical Society ICICS 2021

AIP Conference Proceedings (August 2022)

Time to get excited

Lock-in Ampllﬁeré —-from DC to 8 5 GHz

; “/

Find out more

pd aUNUOT L TZ000L0/LSL9ZZL/6LYELOD ZL/EF0L OL/I0p/spd-apne;doe/die/Bio die sqndy/ dyy woy papeojumog



Committee
The 9% International Conference of the Indonesian Chemical Society ICICS 2021

Steering Committee

1 Prof Dr Lalu Husni, S H, M Hum
2 Prof Dedy Suhendra, Ph D
3  Prof Dr H A Wahab Jufri, M Sc
4 Dr Mohammad Rafi
Advisory Board
1 Prof Dr Mohd Basyaruddin Abd Rahman
2 Dr Sastia Prama Putr1
3 Prof Dr Fabian Dayrit
4  Prof Dr Hano Dwi Pranowo
5 Prof Dr Hamzah Fansur
6  Prof Dr Is Fatimah
7 Dr Sandra Hermanto
8 Prof Hadi Nur
9 Prof Dr Zeily Nurachman
Committee
1 Chairperson Dr Lalu Rudyat Telly Savalas
2 Vice Chairperson Dr Saprizal Hadisaputra
3 Secretary Made Ganesh Darmayanti, M Sc
4 Committee Member Prof Dr Erin Ryantin Gunawan
5 Dr Yumta Arian Sant Anwar
6 Dr Ni Komang Tr1 Dharmayamn
7 Dr Emmy Yuanita
3 Jannatin ‘Ardhuha, M Sc
9 Sudirman, M Si
10 Dr Maria Ulfa
11 Dr Aliefman Hakim
12 Eka Junaidi, M S1
13 Supriadi, M Pd

The 9th International Conference of the Indonesian Chemical Society ICICS 202/
AIP Conf Proc 2638 010002 1-010002 1 https //do1 org/10 1063/12 0013419
Published by ATP Publishing 978-0-7354-4380-8/$30 00

010002-1

Jpd 8UUOTL TZO00L0/LS L9ZZIL/ELPELOD Z1L/E90L OL/10p/pd-8joe/doe die/bio die sandy/ dpy woy papeojumoq



3 a2 9, A PRLSAY
PEOTOL0 SCO0L L0010, STUY 10D 277.2) CO0080 §F 8T $61:D3300uy BIUSRLOD ol

OURKUNG PRWLIBYICK  1u3R BN BIAC BUNSUUD BZIBS NN BUAOK  UGDINR UIFd URMISTYY

(snoysewop
snjjeb snjjeo) alsem e NUEL LIXDILD Jo uoneziin uoyonposd sefolq ajeds-|lews

“0d 5 BN VA ~RNSTY
LOor0LD UC0L 1010 100 54 10D (ZZ0T Z000B0 BTEZ SHUDISO0I SIUSENID T

URNHIOYS KU 04BLOSES [DRUTY  CIURWING DRLARUIOY el

] WBAMBEDIAN  CIURLEBK AWn o uey

sa183Byp ojqoseeue

up 18k 1 B. 4o Yam 31sem pinbil njoy woyy uononpoid sebolg

04 J 4ue vF A VRNsTy
280704 904 LOI0 1R SN 10D (ZZ0T) H000BD BEST 30-4P8SI0L SOUARNOD oI

QRIBMN G DPURIEYIOY t POTY JETPER PEMIIBNY  dRUR B BUEM Y BUIAT

$Jj99 anj [eygolojw Buisn
10ad ( 1 eoeisjpesey BSNYY) BUEUE] PUE D)sEM Bujysem aop woy ABiaus-oiq jo Bupsaney

ONI¥IIANIONS TVIINIHO0I8

AMISINIHO TYLNINNOBIAN
NOLLYONC3 TYOINSH
ONTEIINIONT TVOIWIHIOTR
AH1SIHROOE
AHLSINIHO JHVOUC
AMLSIHIHD WOILATWN
AMLSINIHO TWIOILYLNANG
A 1SINT-O MYITONH

AU LSIHEH
DINYOUCHIIVIISAHe

AYYHINMZE

anss| S|yl u|

sty

52
Z207 1snbny g1
| @NsS| §E9T SWNjop



ad G S)pde BN A TRISTY
CROLL TEA0LLDIO R UL 10D | 2202) 900080 80T "SUDBLOID 90T oY
UpprELES
NeMERA UBINE { e BUOM WPPMIBAS 160 1EMUSS WLIRY INDOY  PRIILY BAUY SD| IRASIIURY SRY
Aiornoaja ajeiouab

o1 ABojouyaa) 182 (97 [BIQOIOIW Ui S1B1SQNS B SE 10BIIXa (Uo)0d ewneyon3) sefie pay

a4 J R A~ VRIS
i 19D Z202) SD00EC GEEE ' OLDE6 0ig B0UERLOL 3y
WOPNBUET HES PR
oQv WLEN DY DEURY eAuy UISny yedsy
Jjelisqns sassejoul

uo ABojouuda) (D4IN) 1192 19N} [EIGOIONIL UIM |OUBI30Iq PUE AIP1IO3IR JO UOHONPOLd

P

£10008 L

1SJET) deuse | BQEL BUiNEd JBC HEAUIS QB4 PIIZ

404 ] LR AR ISGY
£k G0 2180 100 SEL 10D ZT0TI FOD0SC 8L T 8110987 0ug 2 BBIALOL o Y
mury ofeueyD uenpdy B2 BIRE 4 BWYRY INDYY m=7< Ujuesing PEURIEY P
dde j120 1o} IC
10211p 10} (0945 susjAuiaAiodiijiueA-UBSONYD PAsEq AUBIGUIAW SIKI0N0IIR JBWADg

fnsepy

AHLSIAIHO TVLNIANOBIANT
NOWYONQE TWIINEH

SNIFEINISNT WIIWIATOR
AY LSINIHOON

AMLSINIHI DNVO¥C

AYISINZHD TYDILATYNY
ARLSIHEHD TYNOILVLNGHIO

AN LSIWIHO ¥vITON

AL LSINEH
OINVYOHONI VOIS AHc

AMYNINZYe

enss| sjy u

53131] 4

Z207 snbny g
| 8Nss| 8gog swnjoy



-

RESEARCH ARTICLE | AUGUST 18 2022

Red algae (Eucheuma cottonii) extract as a substrate In
microbial fuel cell technology to generate electricity
Ade Rahmawati Idns, Ahyar Ahmad & Abdul Karm et al

(W} Check for updates

AIP Conference Proceedings 2638 080006 (2022)

https //doi.org/10 1063/5 0104075

h . CrossMark
&

View Export
Online  Citation

Articles You May Be Interested In

Isolation identification and bioactivity of steroids compounds from red algae Eucheuma cottonii petroleum
ether fraction

AlP Conference Proceedings (July 2019)
Phytochemical analysis and antioxidant activity of marine algae Eucheuma Sp
AlIP Conference Proceedings (April 2019)

Exploratory study on thermal microwave-assisted decomposition of Eucheuma cottoni carrageenan to 5-
hydroxymethylfurfural and levulinic acid in aqueous medium

AlP Conference Proceedings (October 2018)

i T e -~ 3 i . T
[Ime to get excited
Lock-in Amplifiers — from DC to 8 5 GHz

_ Find out more

Jpd'auNuUOT L T900080/€0¥L229L/SL0FD L0 S/E90 L OL/0op/pd-apne/doe/die/bio die sqnd// diyy wouy papeojumoq



Red Algae (Eucheuma cottonii) Extract as a Substrate in
Microbial Fuel Cell Technology to Generate Electricity
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Abstract The continuous use of o1l and gas fuels causes a global energy crisis and environmental pollution so 1t 1s
necessary to use renewable and environmentally friendly energy sources Microbial fuel cell (MFC) 1s a technology that
can generate electricity by converting chemucal energy mto electrical energy using microorgamisms as a catalyst This
research aimed to determine the potential of red algae (Eucheuma cottonn) as a substrate n MFC to generate electrical
energy This research used a dual-chamber MFC model Anode chamber contans hydrolyzed red algae cellulose peptone,
yeast extract, KH2PO4 and methylene blue (this mixture 1s autoclaved before being put into the anode chamber), while the
cathode chamber contains 0 2 M KMnQs as the electrolyte solution This reactor used Nafion 117 membrane as a proton
exchange membrane The electrical measurement was carried out every 4 hours for 48 hours The highest power density
using red algae as a substrate was 982 mW/cm? with a value of maximum current 0 52 mA and potenual ditferent 370 mV
It 1s concluded that ted algae (E cottonu) extract can be employed as a subtract in the MFC system to produce electrical
energy

INTRODUCTION

The occutrence of a global energy crists and environmental pollution due to the continuous use of o1l and gas fuels
so that there 1s a need for renewable energy sources that can provide a solution to this problem [1] In recent years
MFC has teceived much attention due to thetr ability to decompose organic matter and generate electricity [2]
simultaneously This bioreactor can convert chemical energy into electrical energy using microorganisms as catalysts
n anaerobic conditions [3]

The working principle of MFC 1s that the electrons m 1t come from the oxidation ot organic compounds by
microbes [4] This bioreactor consists of anode, cathode, and proton exchange membrane [3] The resulting electrons
are transferred to the cathode through an external circuit while protons are transferred mternally through a proton
exchange membrane [5] Several factors can influence the pertormance of this bioreactor, such as type of substrate,
membrane [6], mictoorganism [7], electrolyte solution [3] and mediator [8]

The energy produced can be obtained from various types of substrates such as cellulose [9], glucose [10], so1l,
marine sediment [6], wastewater [2 5,11], and whey substrate [12] The commonly used membranes commonly used
1s proton exchange membrane (PEM) Nafion because of its mechanical stability and high proton and thermal
conductivity of the membrane [6,11] However, some other typical membranes have been used before, like salt bridge
[1] and sulphonated poly (ether ether ketone) or SPEEK [13] As mentioned previously, the use of microorganisms

The 9th International Conference of the Indonesian Chemical Socrety ICICS 202]
AIP Conf Proc 2638 080006 1-080006-6 htps //do1 org/10 1063/5 0104075
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can oxidize organic matter and transfer an electron to the electrode Several types of microorganisms have been used
before, such as yeast (Saccharomyces cerevisiae) [10], Lactobacillus bulgaricus [12], and Pseudomonas aeruginosa
[7] The addition of electrolyte solution can atfect the results of the energy produced [1]

Many studies have added electrolyte solutions m the MFC system to increase the efficiency of the resulting energy
Like Muftiana et al (2018) used tofu wastewater as a substrate with L bulgaricus [12] The present research aims to
determune the effect of mcreasing the concentration of KMnO4 and K3[Fe(CN)s] electrolyte solution The experimental
results showed that 0 2 M KMnO4 solution produced a higher potential difference of 99 2 mV, compared to 0 2 M
K;[Fe(CN)s] electrolyte solution with a potential difterence of 48 6 mV Some previous research used a mediator to
improve the performance of MFC, like Yuan et al (2020) with research “Co-Generation System of Bioethanol and
Electricity with Microbral Fuel Cell Technology” glucose substrate with yeast (S cerevisiae), whose results showed
that the maximum power density value with the addition of MB (methylene blue) was 5 2 + 0 5 W/m?[10] Thus 1s
supported by the result of research that has been done by Permana et al (2015) which compares the using and not
using methylene blue, the results of the research show that MFC with methylene blue produces a current of 5 5 x 10
5 A, a potential difference of 0 886 V, a power density of 4 48 x 10 W/m? while those that not using methylene blue
produced a current of 5 x 10> A, a potential of 0 689 V, a power density of 2 12 x 10> W/m?[8]

This paper will use red algae E cottonu as a substrate m MFC This type of red algae 1s widely cultivated in South
Sulawesi [14] Based on the research results of Dompeipen and Dewa (2015), the cellulose content of the £ cottonu
sample 1s 11 11%, so that 1t has the potential as a source of glucose in fermentation 1n the MFC system [15] Based
on the previous explanation, an mvestigation to reveal red algae (E cottonu) extract potency in generating electrical
energy mn the MFC system and determine the optical density of yeast (S cerevisiae) seems to be necessary

MATERIALS AND METHOD

Materials and Tools

The material used 1n this research was the red algae E coftonu obtained from fishers in Takalar, South Sulawest,
as a substrate m the MFC system The microorganism used was yeast S cerevistae Aquadest (H-O) Nafion 117
(DuPont Co) as proton exchange membrane, hydrogen peroxide (H,0,), graphite electrode, hydrochloric acid (HCI)
sulfuric acid (H2804), sodium hydroxide (NaOH). potassium dihydrogen phosphate (KH2POs), peptone, yeast extract
methylene blue, glucose, potassium permanganate (KMnO,) and filter paper The tools that will be used in this
research include Spectrophotometer Visible (Thermo Scientific Genesys 20), oven (Memmert), autoclave, analytical
balance (Kern), shaker incubator (Thermo Scientifc MaxQ4000), digital multimeter (Aneng A830L), grinding
machine, electric heater, double chamber MFC bioreactor, glassware, cable, crocodile claw, spatula, and tube rack

Methods
Manufacture of MFFC Bioreactor

An MFC reactor was prepared, consisting of two chambers, namely the anode chamber and cathode chamber
separated by a Proton Exchange Membrane (PEM) Nafion 117 Each chamber can hold 1 L and having holes with the
drameter of each chamber are 3 5 cm PEM was nstalled 1n the hole as a proton exchange site Then 5 graphite
electrodes were mstalled in each chamber and connected by a series of wires on a digital multimeter MFC bioreactor
made from acrylic with size 10 x 10 x 10 cm [14]

Preparation of Proton Exchange Membrane and Preparation of Graphite Electrode

The proton exchange membrane used 1s Nafion 117 (DuPont) The membrane was pretreated before being used
on the MFC by botling 1t using aquadest (H>O) for an hour and then boiled with 3% H»0; for an hour and rinsed with
aquadest Then the membiane was botled again with 1 M H,SO4 for an hour and rinsed with aquadest three times
Membrane stored (soaked) with aquadest until ready for use Before being used in the MFC reactor, the membrane 1s
dried by aerating [14] The graphite electrode rod was immersed in 1M HCl for 1 x 24 hours and rinsed with aquadest
After that, the graphite electrode was immersed agam with 1 M NaOH for 1 x 24 hours Then 1t was rinsed with
aquadest until 1t 1s ready to use [16]

080006-2
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MFC Experiment

Red algae were washed thoroughly with running water and cut into small pieces, and dried Then the red algae
were mashed using a grinding machine until it became a fine powder Then 1t was sieved using a sieve shaker with a
size of 100 mesh [16] The process of hydrolysis of cellulose into glucose was carried out by adding 25 g of E cottonn
cellulose to 500 mL of 7% H.SO4 The mixture was heated at 100 C for an hour while stirring then filtered [17]

40 mL of the result red algae glucose hydrolysts, 5 g of peptone, 5 g of yeast extract, 5 g of KH2PO4, and 2 mL of
methylene blue (MB) in 800 mL and put nto anode chamber The pH value of the anolyte was mitially adjusted to
70 with 5 M NaOH Its solution was sterilized at 121 °C for 15 munutes then cooled before use A total of 1 g of yeast
was cultured for an hour at 37 °C i 20 g/L of glucose solution After that, the yeast was added into the anolyte then
transferred to the anode chamber The catholyte contains 800 mL of 02 M KMnOy and transfers to the cathode
chamber After that, the chamber cover was installed and connected to the voltmeter using crocodile clamps [10]

Data Analysis

The measurement of Yeast growth utilizes the optical density method using a Spectrophotometer Visible with a
wavelength of 600 nm for 48 hours with time intervals every 4 hours [10] Measurement of the potential difference
and current generated every 4 hours for 48 hours using a digital multimeter The current and potential different data
can obtain the power value per unit electrode surface area

Value of Power Density = % (1)

RESULTS AND DISCUSSION

The result of this research was substrate of red algae (E cotfonir) extract on a Microbial Fuel Cell which could
produce current and potential differences The type of MFC used in this study was dual-chamber MFC, which 1s
consists of two chambers, namely the anode and cathode, where the anode contained red algae extract substiate In
contrast, the cathode contained an electrolyte solution (KMnQy)

The Value of Optical Density (OD) Yeast in Media

The pattern of bacterial growth 1s needed because it detetmines the process of degradation of organic matter The
growth pattern of bacteria consists of four phases the lag or adaptation phase, the log or exponential phase, the
stationary phase, and the death phase [18] In this study media such as yeast extract, peptone, KH,PO4 were used as
a medium growth of yeast (S cerevisiae) and then shaken for 48 hours, where every 4 hours sampling and absorbance
was measured using a Spectrophotometer Visible with wavelength 600 nm The measurement results are in Fig 1

S BN e e e e e e e e aane
G 4 B 12 16 20 24 28 32 36 40 44 48 82
Time (hour)

FIGURE 1 Yeast growth curve of § cerevisiae in media

080006-3
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Fig | shows the growth of S cerevisiae during 48 hours of incubation From the figure at 0 to 8" hour with OD
value 0 637, 0 289, and 0 265, respectively, the OD value decreased, this indicates that the growth at the beginning of
the incubation time was still not stable This unstable growth was the influence of bacteria in the lag or adaptation
phase In this phase, the yeast will adjust to the new environment Several factors influencing the lag phase comprise
the inoculum's size, the cell's physiological history, and the exact physicochemical environment [19] Based on the
result of research from Yuan et al (2020), there was a decrease 1n the value of OD because the rate of cell adsorption
to the clectrode was faster than the rate of growth [10]. From the 12* hour to the 28 hour, OD values wete 1 050,
1440,1 520, 1 540,and 1 680 There was an increase mn the OD value because the bacteria had entered the exponential
phase According to Burns (2016), the exponential phase 1s the increase n the amount of cell biomass very rapidly
[20], on the curve above the 12™ hour until the 28 hour, an increase in the OD value From the 32 hour to the 48%
hour with OD value 1 600, 1560, 1560, 1 560, and 1 350, 1t had entered the death phase, namely, the death rate
exceeds growth rate resulting i a net loss of viable cells as shown on the curve, the OD value 1s decreasing [20]

Measurement Result of Potential Different and Current

At this stage, the conducted experiment was on the media by giving yeast (S cerewisiae) on red algae (E cottonn)
extract substrate and MB as a mediator Using MB as a mediator was due to 1ts ability to significantly increase electron
transfer, extract overall energy, and modulate cell catabolism in the fermentation process [10]. Measurements of
potential (mV) and current (mA) were carried out every four to 48 hours The potential different (mV) measurement
results are presented n Fig 2, and the current (mA) measurement results are presented in Fig 3

Voltage (mV)
g
.

§

200

LANMS S s e e s e jee amae s
0 4 8 12 1B 20 M 28 32 ¥ 40 M 48
Time (hour)

FIGURE 2 Potential differences n red algae (E cottonur) extract substrate with electrolyte solution KMnO4

Fig 2 shows the value of the potential difference generated by the MFC system using red algae extract as a
substrate, the red algae extract substrate using yeast S cerevsiae as a biocatalyst gave a maximum potential difference
(mV) from at 12" hour to 16 hour 1s 690 mV At 0 to 8" hour, 1t showed a pattern of increasing and decreasing
potential differences so that the resulting potential difference was not stable The substrate used was glucose, which
n the previous step, cellulose produced from the red algae E cotronn did not go through the delignification process
So, there wete still lignin and hemicellulose 1n the previous step, the substrate which inhibited the breakdown of
glucose by S cerevisiae into ethanol [18] At the 12% and 16" hours, there was an 1ncrease 1n the value of the potential
difference (690 mV) The maximum potential different value generated m this research was higher than the research
results by Yuan et al (2020) using glucose substrate, which was 457mV [10] According to Jiang and Li (2009),
substrate concentration may increase the output power generated [21]

080006-4
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FIGURE 3. Current 1n red algae (£ cottonn) extract substrate with electrolyte solution KMnO4

Fig 3 shows the current value generated by the MFC system using red algae extract as a substrate with yeast S
cerevisiae which was mcasurcd cvery 4 hours for 48 hours Measurcments at 0 to 8™ hour decreascd because the
bacteria 1n the lag phase were still adapting to the environment [22] At the 12th hour to 16™, the current value
icreased because the bacteria had entered the exponential phase where there was a very rapid increase 1n cell biomass
[23] According to Atbianti et al (2013), the value ot current increases because the cell 1s actively metabolizing and
the glucose level 1s still high, which allows a high rate of electron transfer [24] At the 20" hour to the 48 hour, there
was a constant decrease in the value ot this current It indicates that the bacteria had entered the death phase [12] The
maximum current value obtaimned from the red algae extract substrate was 0 52 mA The current value obtamed m this
research 1s hugher than the current value generated by Permana et al (2015), which used glucose as a substrate, 5 5 x
10° A [8] The current value obtained 1s related to several tactors that could improve MFC performance, such as
substrate concentration, electrode area, MFC design, membrane type, and others [2,6,21]

In this study, the substrate used was glucose from the hydrolysis of red algae cellulose Yeast S cerevisiae as a
biocatalyst in MFC, uses glucose as a carbon source in the anode chamber and produces electrons (e ) and protons
(H") 24 moles of electrons and hydrogen 1ons were produced fiom the oxidation of 1 mole of glucose under anaerobic
conditions The reaction that took place at the anode 1s 1n the following equation [8]

CeHy206 + 6H,0 — 6C0, + 246~ + 24H* )

Electrons move to the anode surface, and protons pass through the PEM membrane and react with oxygen at the
cathode Electrons from the anode were captured by permanganate 1ons (MnQO4 ) which act as electron acceptors A
permanganate 1on 1s used as an electron acceptor because it has a high oxidation capacity and 1s environmentally
friendly Under erther acidic or basic conditions, the permanganate 10n accepts three electrons and 1s 1educed to
manganese dioxide which 1s shown i the following equation [8]

MnO; + 4H* + 3e~ — MnO, + 2H,0 3)
MnO; + 2H,0 + 3e™ - MnO, + 40H™ 4)
Value of Power Density (mW/cm?)

Based on the maximum value ot current and potential ditterence, the etticiency value of Power Density (mW/cm?)
can be calculated The resulting Power Density value was 982 mW/cm? Based on Permana et al (2015) research,
which used glucose and yeast as a microorganism produced a Power Density value of 4 48 x 10 > W/m? [8] The results
obtained indicated that the value of Power Density using glucose substrate from the red algae E cottonu was higher
because, based on the study results fiom Ullah and Zeshan (2020), the type of substrate used affects the performance
of the MFC [25] In addition, the substrate concentration also affected the resulting power density [21]
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CONCLUSION

Based on the research results, 1t 1s known that using red algae (E cottonu) extract as a subtract in the MFC system
can produce electrical energy Its Power Density values are 982 mW/cm?, while the maximum current and potential
difference value 1s 0 52 mA and 370 mV, respectively
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