ISSN 2338-0128
VOLUME 3

PROCEEDINGS BOOK
THE 7™ ANNUAL BASIC SCIENCE

INTERNATIONAL CONFERENCE

7-8 March 2017
lien Suites Resort and Convention
Malang, Indonesia

Basic Science for Improving

Survival & Quality of Life

Sub Topics:

Energy

Molecular and Health Science
Science and Technology Education

29 Faculty of Science

1
St
e

i@ Brawijaya University

NNNNNNNNNNNNNNNNNNNNNNN



ISSN 2338-0128

Volume 3

BaSIC 2017

The 7t Basic Science International Conference

Basics Science for Improving Survival and Quality of Life

7 —8 March 2017
ljen Suites Resorts & Convention
Malang, East Java

Indonesia

Proceedings Book

Sub Topics:

v Energy
v" Molecular and Health Science
v' Science and Technology Education



BRIEF CONTENTS

BRIEF CONTENTS ..o e i
BASIC 2017 COMMITTEE ..coeeeeee et e i
ABOUT BASIC ..t e e e e aaees Vi
WELCOME MESSAGE........coiiiiiiiii vii
CONFERENCE VENUE.......cciiiiiiiiiiiiiiiii i iX
CONFERENCE PROGRAM .. .ottt e X
TABLE OF CONTENTS ...ttt e e e Xi
PLENARY LECTURES ..ottt 1

SCIENTIFIC PAPERS

O [ 1V = To I - T o =Y 12
o T ol o 1= ¢ =AY PPT PP 28
C. Molecular and Health SCIENCE ...coeeeeeeeeeeeeeeeeeeeeee, 69
D. Science and Technology Education............ccovuvieriiiiiiiiii e, 131



BASIC 2017 COMMITTEE

Steering Committee

Prof. Dr. Ir. Mohammad Bisri, M.S.
Rector, Brawijaya University

Adi Susilo, M.Si., Ph.D
Dean, Faculty of Mathematics and Natural Sciencess
Brawijaya University

Dr. Agung Pramana Warih Marhendra, M.S.
Vice Dean |, Faculty of Mathematics and Natural
Sciences

Brawijaya University

Moh. Farid Rahman, S.Si., M.Si.
Vice Dean Il, Faculty of Mathematics and Natural
Sciences Brawijaya University

Organizing Committee

Hari Arief Dharmawan, M. Eng., Ph.D
Chairperson

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Chomsin S. Widodo, Ph.D Vice chairperson |
Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Dian Siswanto, Ph.D Vice chairperson |1
Department of Biology, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Dr. Eng. Masruroh, M.Si Secretary

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Dr. Istiroyah, M.Si Treasury

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Surakhaman, S.AP., MM Treasury

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Lisfadiana Ekakurniawati, S.E. Treasury
Faculty of Mathematics and Natural Sciences,
Brawijaya University

Indonesia

Advisor

Johan A. E. Noor, Ph.D

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Achmad Efendi, Ph.D

Department of Mathematics, Faculty of Matematics
and Natural Sciences, Brawijaya University
Indonesia

Dr.Ing Setyawan P. Sakti, M.Eng

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Sunarti Treasury

Faculty of Mathematics and Natural Sciences,
Brawijaya University

Indonesia

Rustika Adiningrum, SE. Treasury

Faculty of Mathematics and Natural Sciences,
Brawijaya University

Indonesia

Muhammad Ghufron, M.Si Secretariat
Coordinator

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Cholisina Anik Perwira, S.Si, M.Si Secretariat
Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Susilo Purwanto Secretariat

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Sahri Secretariat

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Ir. Tjujuk Usmanhadi Secretariat

Faculty of Mathematics and Natural Sciences,
Brawijaya University

Indonesia



Trivira Meirany Secretariat

Faculty of Mathematics and Natural Sciences,
Brawijaya University

Indonesia

Dr. Eng. Agus Naba, MT

Web and IT Division Coordinator

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Fransiscus Adi Purwanto Web and IT Division
Faculty of Mathematics and Natural Sciences,
Brawijaya University

Indonesia

Dr. Alamsyah M. juwono, M.Sc.

Program Division Coordinator

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Sukir Maryanto, S.Si.,M.Si.,Ph.D

Program Division

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Zulfaida P. G., Ph.D. Program Division
Department of Biology, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Dra. Lailatin Nuriyah, M.Si

Banquet Division Coordinator

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Firdy Yuana, S.Si., M.Si. Banquet Division
Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Achmad Hidayat, S.Si., M.Si

Equipment Division Coordinator

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Dr. Sunaryo, S.Si.,M.Si Equipment Division
Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Purnomo Equipment Division

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Karyadi Eka Putra, A.Md. Equipment Division
Faculty of Mathematics and Natural Sciencess
Brawijaya University

Indonesia

Agung Kurniawan Equipment Division
Faculty of Mathematics and Natural Sciences
Brawijaya University

Indonesia

Hasan Muhajir Equipment Division
Faculty of Mathematics and Natural Sciences,
Brawijaya University

Indonesia

Suliono Equipment Division

Faculty of Mathematics and Natural Sciences
Brawijaya University

Indonesia

Deny Equipment Division

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Drs. Wasis, MAB

Accomodation Division Coordinator

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Drs. Arinto Yudi Ponco Wardoyo, M.Sc., Ph.D
Accomodation Division

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Dr. Heru Harsono, M.Si.

Funding Division Coordinator

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Ir. Mochammad Djamil, MT Funding Division
Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Gancang Saroja, S. Si.,, MT

Proceeding Division Coordinator

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Mauludi Ariesto Pamungkas, S.Si., M.Si, Ph.D.
Proceeding Division

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia



Ahmad Nadhir, S.Si., MT., Ph.D.

Proceeding Division

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

DR.rer.nat Abdurrouf, S.Si., M.Si

Proceeding Division

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

International Scientific Committee

Prof. Dr. Wolfgang Nellen
Institut fur biology, Germany

Dr. Guillaume Mauri
Neuchatel University, Switzerland

Prof. Peter Andrew Lay
Sydney University, Australia

Local Scientific Committee

Prof. Dr. M. Nurhuda

Scientific Division Coordinator

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Drs. Unggul Pundjung Juswono, M.Sc.
Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Dr. Eng. Didik Rahadi Santoso, M.Si.
Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Ir. D. J. Djoko H. Santjojo, M.Phill., Ph.D
Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Prof. Muhaimin Rifa’l, S.Si., Ph.D..Med.Sc
Department of Biology, Faculty of Mathematics
and Natural Sciences, Brawijaya University
Indonesia

Drs. Adi Susilo, M.Si., Ph.D.

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Dr. Drs. Sugeng Rianto, M.Sc

Proceeding Division

Department of Physics, Faculty of Mathematics and
Natural Sciences, Brawijaya University

Indonesia

Prof. Tatsuhiko Aizawa
Shibaura Institute of Technology (SIT), Japan

Dr. Ing. Setyawan P. Sakti, M.Eng
Department of Physics, Brawijaya University
Indonesia

Prof. Dr. Agus Suryanto, M.Sc.
Department of Mathematics, Brawijaya University
Indonesia

Ir. Retno Mastuti, M.Ag.Sc., D.Agr.Sc
Department of Biology, Faculty of Mathematics
and Natural Sciences, Brawijaya University
Indonesia

Dr. Suharjono, MS

Department of Biology, Faculty of Mathematics
and Natural Sciences, Brawijaya University
Indonesia

Dr. Dra. Catur Retnaningdyah, M.Si
Department of Biology, Faculty of Mathematics
and Natural Sciences, Brawijaya University
Indonesia

Widodo,S.Si., M.Si., Ph.D.Med.Sc
Department of Biology, Faculty of Mathematics
and Natural Sciences, Brawijaya University
Indonesia

Masruri, S.Si., M.Si., Ph.D.

Department of Chemistry, Faculty of Mathematics
and Natural Sciences, Brawijaya University
Indonesia

Akhmad Sabarudin, S.Si., M.Sc., Dr.Sc
Department of Chemistry, Faculty of Mathematics
and Natural Sciences, Brawijaya University
Indonesia



Lukman Hakim, S.Si., M.Sc., Dr. Sc
Department of Chemistry, Faculty of Mathematics
and Natural Sciences, Brawijaya University
Indonesia

Dr. rer. nat. Rachmat Triandi Tjahjanto, M.Si
Department of Chemistry, Faculty of Mathematics
and Natural Sciences, Brawijaya University
Indonesia

Drs. Abdul Rouf Alghofari, S.Si., M.Si., Ph.D
Department of Mathematics, Faculty of
Mathematics and Natural Sciences, Brawijaya
University

Indonesia

Achmad Efendi, S.Si., M.Sc., Ph.D
Department of Mathematics, Faculty of
Mathematics and Natural Sciences, Brawijaya
University

Indonesia

Student Committee

Bagas Adi Saputra

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Adwi Arifin

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Muhamad Abdullah Fagih, S.Si,

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Ully Mamba’atul Mukarromah, S.Si,
Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Mira Setiana S.Si,

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Muhammad Warits Ishari

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Lalu Muhammad Shirr Wujudulhaaq
Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Rahma Fitriani, S.Si., M.Sc., Ph.D
Department of Mathematics, Faculty of
Mathematics and Natural Sciences, Brawijaya
University

Indonesia

Dr. Adji Achmad Rinaldo Fernandes, S.Si.,
M.Sc

Department of Mathematics, Faculty of
Mathematics and Natural Sciences, Brawijaya
University

Indonesia

Dr. Suci Astutik, S.Si., M.Si.

Department of Mathematics, Faculty of
Mathematics and Natural Sciences, Brawijaya
University

Indonesia

Avrin Siska Indarwatin

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Ragil Danang Kusuma

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Citra Anggun Noorjannah

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Pramita Dhealia Larasati

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Dimmy Kurniawan Irwanto

Department of Physics, Faculty of Matematics and
Natural Sciences, Brawijaya University

Indonesia

Conference Secretariat

Departement of Physics,

Faculty of Mathematics and Natural Sciencess
Brawijaya University

JI. Veteran, Malang, East Java, Indonesia 65145
Phone: +62 0341 575833

Fax: +62 0341 575834

E-mail: basicsciences2017 @gmail.com
Website: http://basic.ub.ac.id



ABOUT BASIC

The Annual Basic Science International Conference is a scientific meeting aimed to promote
mutual exchange between scientists and also experts, to discuss innovative ideas in scientific
research, and to tackle contemporary problems through the application of knowledge that rise
from sciences. The scope of this conference is fundamental and applied research in chemistry,
biology, physics, and mathematics. The origin of this conference was initiated in year 2000, by
the Faculty of Mathematics and Natural Sciences of Brawijaya University, under the name
of Seminar Nasional Kemipaan (National Sciences Conference). Since then, the conference has
been organized regularly on annual basis. In 2004, the conference changed its hame to Basic
Sciences Seminar (BSS) and started to invite international speakers and participants. The
conference then expands its scope to international in 2011 and formally adopting the current
name. The previous Basic Sciences International Conference was held at Atria Hotel Malang
in 2016 with participants from many countries including Australia, Malaysia, Thailand, Japan,

UK and Germany.

Vi



WELCOME MESSAGE

On behalf of the organizing committee, 1 would like to welcome you to the 7" Annual Basic

Science International Conference.

Firstly, I would like to thank all participants who have spent their time to come and join us for
the conference. | believe that we will not be able to hold this conference successfully without
participation from all of you. Secondly, 1 would like to thank the dean of faculty of Mathematics
and Natural Sciences, Brawijaya University, because the faculty has provided us supports and
facilities. 1 am thankful to our great keynote and invited speakers for their willingness to join
the conference and share their scientific knowledge to all of us. Thanks to our reviewers who
have made assessments and suggestions related to the abstracts. | also want to thank the
sponsors which have made their contributions to this conference. Finally, 1 want to thank all

members of the committee for their hard work to make this conference successful.

The Basic Science International Conference is held every year since 2010, and always
organized by the Faculty of Mathematics and Natural Sciences, Brawijaya University. This
conference is a forum that enables us to share our ideas among us. The participants are expected
also to take their time and opportunities to know each other during the conference, in order to
strengthen their networks and collaborations. In this conference, we have more than 300
participants from counties such as Indonesia, Japan, Australia, Germany, Switzerland, and
Thailand. In the conference, we have plenary lectures and sessions for parallel oral

presentations as well as poster presentations.

We hope that all participants enjoy all activities during the conference and this proceedings

book will be useful for all of us.

Thank you very much.

Best regards,

Hari Arief Dharmawan, Ph.D.

Chairman of BaSIC 2017
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WELCOME MESSAGE

On behalf of the Dean of Faculty of Mathematics and Natural Sciences, Brawijaya University,
I would like to extend my warmest welcome to all delegates from all over the world. Welcome
to Malang, where Malang is one of the educational city in Indonesia. Malang, which is about
more than 400 meters above sea level, has many tourist destinations. Malang is like a bowl,
surrounded by some volcanoes in the east (Semeru and Bromo), west (Kawi and Kelud) and
north (Arjuna and Welirang Complex), and in the south are coastal areas, where we have many

beautiful new opening beaches.

We are very pleased to welcome you in the proceedings book of the seventh Annual Basic
Science International Conference 2017. | would like to express my gratitude to all of the
participants, keynote and invited speakers as well. Many thanks also go to the reviewers and
the editorial team for their big effort in supporting this book of abstracts. Last but not least my

big appreciation to the steering and organizing committees, in realizing this proceedings book.

Thank you.

Faculty of Mathematics and Natural Sciences,

Dean,

Adi Susilo, Ph.D.
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CONFERENCE PROGRAM

Day One: March 7th, 2017

07.30 - 08.30 | Registration

08.30 — 09.00 | Opening Ceremony
Plenary Lecture 1:

09.00 —09.45 | CRISPR/Cas9: Basics and Applications in "gene surgery".
Prof. Dr. Wolfgang Nellen, Institut fur biology, Germany

09.45-10.00 | Coffee Break
Plenary Lecture 2:

10.00 — 10.45 Use of Wavelet Analyses with Potential Field Data

' ' in Exploration and Monitoring Studies

Dr. Guillaume Mauri, Neuchatel University, Switzerland
Plenary Lecture 3:

10.50 -11.35 | Mathematics for Solving 5G Massive Wireless 10T Networks Problems
Dr. Eng. Khoirul Anwar, S. T., M. Eng., Telkom University

11.35-12.30 | Lunch

12.30 —15.00 | Parallel Session 1

15.00 — 15.30 | Poster Session & Coffee Break

15.30 —17.30 | Parallel Session 2

17.30 —19.00 | Breaks

19.00 —21.00 | Gala Dinner

Day Two: March 8th, 2017

07.30-08.10 | Registration
Plenary Lecture 4:
08.10 - 08.55 | The Roles of Metal lons in Diabetes — Metal Drugs and Supplements
Prof. Peter Andrew Lay, Sydney University, Australia
Plenary Lecture 5:
Functionalization of Stainless Steels Via Low Temperature Plasma
09.00 —09.45 | Nitriding
Prof. Tatsuhiko Aizawa, Shibaura Institute of Technology (SIT) ,
Japan
09.45-10.00 | Coffee Break
10.00 —12.00 | Parallel Session 3
12.00—13.00 | Lunch
13.00 —14.30 | Parallel Session 4
14.30 — 15.00 | Coffee Break
15:00 — 16.00 | Parallel Session 5
16.00 — 16.30 | Closing Ceremony & Award Announcement
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Abstract — Energy Efficiency of Zinc-Carbon accumulator and Standart Accumulator Model 6N4-
2A-4 have been studied. The accumulator has been made using Zn-C as an electrode which
composes of three cells with sulfuric acid electrolyte. Two setups were used to assembly the cell
namely series setup and parallel setup. Three types accumulator will be tested for charging and
discharging characteristics to know the energy efficiency of Zinc-Carbon Accumulator with series
configuration, Zinc-Carbon Accumulator with parallel setup and Standart Accumulator Model
6N4-2A-4. Operational voltage 1.39 —7.96 V, 1.06 — 2.69 V and 1.73 — 7.55 V was applied to the
charge and discharge process. Charging and discharging performances were measured and
analyzed using three cycles for 36 hours. The results showed that Standart Accumulator Model
6N4-2A-4 is better than both the accumulators regarding the average energy efficiency. The
average energy efficiency for Standart Accumulator Model 6N4-2A-4 is 67.9 % whereas Zinc-
Carbon Accumulator with series configuration and Zinc-Carbon Accumulator with parallel
configuration resulted in 35.3 % and 63.3 %, respectively.

Keywords: Accumulator, Electrode, Energy Efficiency.

1. INTRODUCTION

Electrodes Zinc - Carbon is a constituent material of alkaline batteries that have the nature of non-rechargeable
batteries or primary cell battery, it is designed to be fully discharged only once, and then discarded [1]. People
usually use and throw it carelessly so that it gives a very bad impact on the environment, it is because the content
of the spent primary cell batteries generate specific residues such as mercury, zinc, manganese and other heavy
metals [2], which is very susceptible to damage the environment and threaten public health [3]. Increased
environmental awareness and consumption of raw materials led to tightened regulations on primary batteries
worldwide. These rules and various things of issues - environmental issues pushed to collect the spent primary
battery aimed at recovery of further use of metal [4]. One is in Turkey; the regulations on the Control of Spent
Battery and Accumulators was published on August 2004 [5]. In Indonesia, regulations on environmental
pollution by dry cell batteries have been published by the decision of environmental state minister and provincial
regulation in Yogyakarta No. 2 of 2012 on the management of hazardous wastes and toxic [6,7].

Based on the regulation on environment ministers, Zinc is one of the hazardous heavy metals that pollute the
environment [6]. So in this study, zinc metal developed to be active material as a concept of energy storage
technique that is shaped like an accumulator. In the previous studies have been developed as an active material
of a secondary battery design [8,9]. Likewise with carbon electrodes are also used previous studies as an inert
material that has an influence as the good collector current behavior in the lead acid battery system [10,11].
Electrode system design uses a sandwich models, as is done on the research [12,13].

2. METHODS

In this study, using Zinc as the negative electrode made with levels of 72% with dimensions of 7 x 4.5 cm? total
of 24 plates, while the carbon material as a positive electrode with a 94% level with dimensions of 7 x 4.5 cm?
up to 12 plates. Connecting process at zinc plate bonded with a tin trunk that has dimensions of 28 x 4.5 cm? as
well as carbon plate with the same connecting treatment. Both electrodes are stacked into one like a sandwich
model and between the two sides were given a separator made of insulator material so that the two are not in
contact with each other as is done in research [12,13]. This pile is composed of three layers with the
configuration Zn | C | Zn. This electrode layer configuration was put into a cell with dimensions of 6 x 5 x 32
cm?® in which there is a solution of sulfuric acid.
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Figure 1. The Design Of Cell System.

Figure 1 shows an accumulator cell system block diagram[14]. Three cell system in which each one cell system
connected in series with the pipe.

3. RESULTS AND DISCUSSION

In this study consists of two electrodes that is Zink electrode and inert electrode. Zink is as the anode electrode
and inert electrode is carbon as the cathode. While the electrolyte used is sulfuric acid (H2SO4) at concentration
of 0.1 M. The discharge and charge reaction on both electrodes is as follows [16,17]:

Cathode : 02(g) +4H* (aq) +4e — 2H20 (1) E°C =+123V
Anode :27n (s) — 2Zn%* + 4e EC =-0,76V

Discharge Reaction Cells : 2Zn(s) + O, (g) + 4H*(aq) — 2Zn?* + 2H,0 (1) E°cen=+1,99 V

Cathode :2Zn%* + 4e — 27n ()
Anode : 2H,0 (1) — 02 (g) + 4H* (aq) +4e

Charge Reaction Cells  : 2Zn?* + 2H,0 (I) — 2Zn (s) + Oz (g) + 4H" (aq)

The discharging and charging process illustrate in figure 2, the chemical reaction at the discharge process is
indicated by the formation of hydrogen bubbles (H> gas) at positive pole and oxygen gas in the anode when
charging.On the negative pole Zink metal at room temperature have a solid form and has a negative standard
potential (E °=-0.76 V), it means that zinc metal is easily oxidized by releasing two electrons forming Zn?*
ions. Zn?" ions will react with sulfuric a01d to form ZnSO4 and generatmg hydrogen gas [15,17].

HSO, ﬁ H2SO4
(k ‘ L) ' ‘

(@)
FIGURE 2. lllustration of (a) dlschargmg and (b) chargmg process.
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FIGURE 3. Constant current 0,5 A (a) discharge and (b) charge characteristics.

Figure 3 shows that the cell energy generated Standart Accumulator Model 6N4-2A-4 is greater than the
Accumulator Zn-C series, but the time span discharge process between Standart accumulator 6N4-2A Model-4
and Accumulator Zn-C parallel has span time is almost the same. Based on the curves in Figure 3, the
operational voltage Standart Accumulator Model 6N4-2A 4th is 1.73 Volt to 7.55 Volt. Accumulator Zn-C series
is 1.39 volts to 7.96 volt, accumulator parallel is 1.06 Volt to 2.69 Volt. The chemical process that happens is the
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opposite of the process of discharging. At the anode occurs oxidation reaction, the water will form oxygen gas.
Furthermore, the zinc cathode ZnSOy is reduced forming solids Zinc. This happens because the carbon electrode
is an inert material, which means it will not dissolve in acidic or alkaline solution so that there is no reaction.
Because the electrolyte used is a sulfuric acid electrolyte that has negative ion SO4* then water reacts at the
anode. While on the cathode metal ions Zn?* has a smaller potential than water reducible form a solid metal [16].
In Figure 3b shows the charging energy consumption in the Zn - C Accumulator series is bigger than all the
graphs voltage charging performance accumulators Zn - C parallel and Standart Accumulator Model 6N4-2A-4.

Test of charge/ discharge cycle is done to look at the performance of each type of Accumulator. Based on the
reference to the technical specifications data of Standart Model 6N4-2A-4 states that discharging duration
required for 0.5 Ampere [19]. The data can be used as a reference for comparison with Zn-C Accumulator. The
cell parallel circuit configuration can add the sectional area of the metal electrode so that Zink can reproduce
Zink metal oxidation reaction and increase the amount of formation of the Zn?" ion to react with sulfuric acid to
form ZnSOs.

g .
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FIGURE. 4. Cell voltage vs. time response to three charge/discharge cycles at constant current 0.5 A.

In Figure 4, shows the test result of charge/discharge cycles in each accumulator of three cycles for 36 hours. Zn
- C Accumulator parallel has the best performance. The longer carried out the process of charge - discharging for
3 cycles, the curve of surface area during discharge is getting bigger. Based on testing 3 cycles of charging-
discharging by using equations energy efficiency[18], the value of the average energy efficiency of each
accumulator is 35.3% (Zn - C series), 63.3% (Zn - C parallel), and 67.9% (Standart Model 6N4-2A -4),
respectively.

4. CONCLUSIONS

Operational voltage for each accumulator were 1.39-7.96 V (Zinc—Carbon series configuration), 1.06-2.69 V
(Zinc —Carbon parallel configuration) and 1.73—7.55 V (Standart Accumulator 6N4-2A-4). The process of
charge - discharging is performed 3 times over 36 hours on each type of accumulator. As a result, Standart
accumulator Model 6N4-2A-4 has the best performance. The average energy efficiency for Standart
Accumulator Model 6N4-2A-4 is 67.9 % whereas Zinc-Carbon Accumulator with series configuration and Zinc-
Carbon Accumulator with parallel configuration resulted in 35.3 % and 63.3 %, respectively.
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