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the adsorption process of HDTMA-Br were studied (thermodynamic data). Characterization was
carried out using FTIR, SEM, and GSA. The optimum carbonization temperature was 300°C; the
optimum activation was 5 minutes and 400 watts, the optimum time for HDTMA-Br adsorption was 4
hours with the adsorption capacity was 7.304 mg/g. SMAC is effective in adsorbing nitrite ions where
the adsorption capacity was 0.741 mg/g, and the adsorption efficiency is 98.833%. The adsorption of
HDTMA-Br on activated carbon was physical adsorption, SMAC has an N-(CH3)3 group from HDTMA-Br
with a SMAC surface area of 24.173 m2/g. © Published under licence by IOP Publishing Ltd.
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The 10" International Seminar on New Paradigm and Innovation on
Natural Science and Its Application (10" ISNPINSA)

“Developing Innovations and Challenges in Science And Technology For
Better Living”

September 24-25, 2020

PREFACE

The International Seminar on New Paradigm and Innovation of Natural Sciences and its Application
(ISNPINSA) is an annual conference organized by the Faculty of Sciences and Mathematics (FSM),
Diponegoro University (UNDIP), Semarang, Central Java, Indonesia. This seminar has been
successfully conducted since 2011 and therefore becoming an annual event since then. This annual
ISNPINSA has been intensively achieved high level improvement in strengthening the collaboration

between scientists either from Indonesia or other countries, stimulating a new research partnership,
and contributing to formulating policies to increase the important roles of science for the community.

The 10th ISNPINSA was held on September 24-25, 2020 with the theme of “DEVELOPING
INNOVATIONS AND CHALLENGES IN SCIENCE AND TECHNOLOGY FOR BETTER
LIVING”. Due to the outbreak of COVID-19, the conference process was carried out virtually using
licensed Zoom media. The presentations were categorized into two terms, which were plenary
presentation and parallel presentation. Keynote speakers were invited to deliver their expertise and
research findings at the plenary presentation and each had given 1 hour of speech. While invited
speakers together with all parallel presenters delivered their presentation in parallel session with time
of speech including Q&A for each of 15 minutes.

The number of participants of the seminar were 313 including 7 keynote speakers, 5 invited speakers,
presenters and non-presenters coming from various institutions of various countries consist of
researchers, lecturers, postgraduate and undergraduate students from various universities. There were
263 papers presented in this seminar and after the review process, there are 199 articles to be
published in the present conference proceeding. All published articles remain the sole responsibility
of the author for the content of the paper.

We would like to take this opportunity to extend our appreciation to all keynote speakers and invited
speakers for their valuable presentation. We also would like to thank all the authors for submitting
and presenting their papers to our conference, the Organizing Committee members and the supporting
staff for their hard work, as well as all the Scientific& Editorial Committee and the reviewers for their
constructive recommendations and critical comments helped to improve of the submitted papers. All
these contributions eventually make the 10th ISNPINSA 2020 a successful and fruitful event.

The 10th ISNPINSA 2020 Organizing Committee hopes you will enjoy reading this JPCS volume.

The Chairman,
Nor Basid Adiwibawa Prasetya, S.Si., M.Sc., Ph.D

PREFACE e The 10 ISNPINSA 2020

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
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PV/T solar collector performance evaluation: generation of
fuzzy rules by using weighted subsethood-based algorithm

N N W Khalili', M Othman'!, M N A Bakar!, L Abdullah®, N Ramli*

'Fundamental and Applied Sciences Department, Universiti Teknologi PETRONAS,
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Abstract. A photovoltaic/thermal solar collector operates efficiently if the surrounding
conditions are in a favorable state; where the factors or parameters such as solar radiation,
ambient temperature, photovoltaic collector temperature and air mass flow rates are taken into
consideration to ensure the performance of the collector achieves optimum level. Dependency
on surrounding conditions limited the width of analysis that could be done on the factors
affecting the performance of the solar collector. This study aims to generate fuzzy rules for solar
collector performance evaluation. Experiments on the performance of a single passage air
photovoltaic/thermal solar collector have been carried out, and a set of membership functions
representing all significant factors has been generated. Then fuzzy rules of forecasting were
developed using a weighted subsethood-based algorithm to predict the efficiency of the
photovoltaic/thermal solar collector. In this fuzzy time series application, the concept of fuzzy
rule-based systems was embedded to generate fuzzy if-then rules. The results showed that the
PV/T solar collector performance with changes in parameters could be predicted based on the
fuzzy rules that have been generated, and thus further could be used to determine the optimum
factors conditions required to achieve optimum collector performance without having to carry
out experiments.

1. Introduction

In fulfilling the global demand for energy, solar energy is considered one of the high potential renewable
energy which has significant importance and uses since it is environmentally friendly, clean, and
reliable. As early as the mid 1970s, the interest of researchers in photovoltaic/thermal (PV/T) solar
collector study has started [1]. The focus and development of the study have increased since then. There
are many parts of the collector study that have been in the researchers’ interest, including the design and
the theoretical and experimental studies of the solar collector performances.

The operation of PV/T solar collector with air as a working fluid is much depending on the
parameters affecting its efficiency. Factors such as solar radiation, PV temperature, air mass flowrate
affect the collector’s performance in a significant way. Previously, the velocity of air that is forced into
the collector is done manually by the researcher [1]. However, it does not necessarily for the fan to be
operated at full speed every time to remove the heat. There must be a balance between the input and
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Spintronic terahertz emission from Ni/Pt bilayer grown on
MgO
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"Material Science and Engineering Program, University of the Philippines Diliman.
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’National Institute of Physics, College of Science, University of the Philippines
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Abstract. Spintronic THz emission from Ni/Pt bilayer grown on MgO is reported based on the
novel THz emitter using metallic structures. The Ni metal was deposited first on a MgO substrate
and capped with a thin Pt metal via electron beam deposition. The THz emission data was
obtained using a standard terahertz time-domain spectroscopy setup using a Ti: sapphire laser
excitation source. Initial measurements were done using 800nm excitation with 7 mW and 185
mW pump powers under upward and downward magnetic field orientations. Polarity reversal of
the terahertz signal was observed upon changing the orientation of the magnetic field. Maximum
amplitude was found at 0.5 THz with bandwidth up to ~6 THz. A saturation fluence of 85.04
mJ/cm? was calculated from the pump fluence-dependence plot of the THz peak-to-peak signal.
The results are consistent with the spintronic THz emission due to the inverse spin-Hall effect
and provide insights for future development and optimizations.

1. Introduction
Terahertz (THz) radiation, or electromagnetic radiation in general, has been known to be generated when

charge carriers accelerate [1]. This has been utilized in THz emission of materials, especially in
semiconductors which main mechanisms are by drift-related current and/or diffusion-related current
[2,3]. To optimize these mechanisms, different methods have been employed, such as varying dopant
concentrations [2], low-temperature growths [4], epitaxial layer designs [5], and quantum structures [6].
Fabrication techniques have also been implemented like the photoconductive antenna (PCA) designs
which accelerate excited electrons from one electrode to another in the presence of an electrical bias [7].

Recently, a different THz mechanism was reported by Kampfrath et al., which involves the spin
property of the electrons [9]. This opens up spintronics, or spin electronics, in the THz research or
possibly vice-versa. The designed emitter source consists of a ferromagnetic, FM, and nonmagnetic,
NM, (FM/NM) metal thin film heterostructure. This emitter utilizes the inverse spin-Hall effect (ISHE),
a phenomenon that converts the spin current (coming from the FM material) into a transient transverse
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Carrying capacity of mangrove tourism in the district of
Cilamaya Wetan, Karawang regency, West Java province

A Kurniawansyah, T G Pin, and N Rahatiningtyas

New Campus, Geography Department, Mathematics and Natural Science Faculty,
University of indonesia, Depok City, West Java, 16424, Indonesia

Corresponding author: angga.kurniawansyah(@ui.ac.id

Abstract. The study was conducted in the District of Cilamaya Wetan, Karawang Regency, West
Java Province from November to December 2019. The purpose of this study was to analyze the
carrying capacity of tourism in mangrove tourism areas. Based on the results in the field, the
carrying capacity of tourism is only found in Sukakerta Village with the wide area that can be
used as tourism and there is a visit by tourists, precisely in the Tangkolak Maritime Center which
is able to accommodate as many as 1.345 person with the time provided in the development of
the area by tour manager, that is for 24 hours/day. Tourist activities based on interviews include
sitting relaxed, taking photo, walking down the road, enjoying the scenery, and planting
mangrove seedlings scattered in Sukakerta Village.

1. Introduction

The coastal ecosystem is a community unit of plants, animals and other organisms that interact between
individuals and their environment. This coastal ecosystem has potential natural resources and
environmental services, for example, mangrove forests. Mangrove is a type of woody tree that grows in
coastal areas between land and sea which only exists in tropical and partly subtropical areas [1] As a
typical ecosystem in coastal areas, the mangrove forest ecosystem has many functions and benefits in
supporting the sustainability of other ecosystems involved in it. Mangrove forest ecosystems can
function physically, ecologically (biophysically) and economically. One of the economic functions of
mangroves is as a potential area for recreation (tourism), aquaculture land and conservation areas [7].
The richness and versatility of the mangrove ecosystem attracts people to use it, both from the agencies
in regulating its use and also from the community as the driving agent.

One of the mangrove forest ecosystems which is used as a recreation area (tourism) is in the Cilamaya
Wetan District, Karawang Regency, West Java, Indonesia. Since the inauguration of the Tangkolak
Maritime Center (TMC) in Sukakerta Village on 26 December 2018, there have been activities of tourist
visits that have increased by + 100%. Based on this, it is necessary to study the carrying capacity of
tourism. [2] states that carrying capacity is intended to determine ecological disturbances from the use
of an area. According to Hammit & Cole (1987) in [3], the ecological disturbance in question is an
undesirable condition in the scope of outdoor recreation. In the context of tourism, [8] explains that
carrying capacity is the ability of an area to receive tourists as expressed in the number of tourists per
unit area per unit time. [5] more specifically define the carrying capacity in the context of tourism as the
maximum amount of tourists in the use of a location without any changes to the physical environment
and the quality of visiting activities that tourists get. The carrying capacity of tourism according to the
concept developed by [10], namely AAC (Area Supporting Capacity), which considers the area or length
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Physicochemical characterization of kappa-iota carrageenan
gel with papain enzyme
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Corresponding author: dinanomo@gmail.com

Abstract. Carrageenan is a group of galactose polysaccharides extracted from seaweed and has
the ability to form a thermo-reversible gel or a viscous solution when added to the salt solution
widely utilized as gelling, thickener and stabilizers in various industries such as food,
pharmaceuticals, cosmetics , printing, and textiles. Only two types of carrageenan can be used
in the manufacture of hydrogels which are kappa and iota. Kappa-carrageenan is produced from
the tropical seaweed Kappaphycus alvarezii and Eucheuma denticulatum is the main species
producing iota-carrageenan. The aim of this research is to know the composition of kappa-
carrageenan and iota-carrageenan mixture as gel base to produce the optimum physical
properties and to know the physical properties of optimum formula with the addition of papain
enzyme for 4 weeks storage. The determination of the optimum formula of mixed carrageenan
kappa and iota gel with Simplex Lattice Design method. The physical properties of the optimum
formula with the addition of papain enzyme during 4 weeks storage are viscosity, pH, dispersion,
and sineresis of optimum formula were statistically verified using Anova Univariate method of
experimental design of two factorial with 95% confidence level. The results showed that the
optimal formula of mixed carrageenan kappa and iota respectively concentrations of 0.3%, 1%
and the use of 0.8% papain enzyme.

1. Introduction
Indonesia is one of the largest Fucheuma seaweed producing countries in the world. Based on statistical
data from the Food and Agriculture Organization in 2014, Indonesia produces FEucheuma
seaweed amounting to 81.4% of the total production of Eucheuma seaweed in the world. However, 64%
of the total seaweed production in Indonesia is only exported and little use is made of the processed
seaweed product.

Carrageenan is a group of galactose polysaccharides extracted from seaweed. Most of the
carrageenan contains sodium, magnesium, and calcium which can be bound to the sulfate ester groups of
galactose and copolymer 3,6-anhydrogalactose. Complex carrageenan is water soluble, linear chain and
galactant sulfate. This compound consists of a number of galactose and 3,6-anhydrogalactose units that
are bonded with sulfate groups or with a 1,3-D-galactose and B 1,4-3,6-anhydrogalactose bonds. Based
on the sulfate substituent in each monomer, carrageenan can be divided into several types, namely kappa,
iota, lamda, mu, nu and x-carrageenan (1). However, only two types of carrageenan that can be used
in the manufacture of hydrogels, namely kappa and iota (2).

Naturally, iota and kappa types are formed enzymatically from their precursors by
sulfohydrolase. While commercially, this type is produced using alkaline treatment or extraction with
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