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The Universitas Riau Internationa Conference on Science and Environment 2021 (URICSE-2021) 

was successfully held 11 September 2021 at the Universitas Riau, Pekanbaru, Indonesia. The events 

brought together academia, professional and researcher and students with interests on Science and 

Environment, thus offering them the opportunity to share and discuss their last research and findings, 

as well as to facilitate and encourage their mutual cooperation. This Proceedings issue compiles oral  

presentations that were submitted by the authors and rigorously reviewed by a special committee.  

The URICET-2021 was organized by the Institute of Research and Community Services 

Universitas Riau, Indonesia with the theme of conference is Elevating Science and Environmental 

Quality for Sustainable Life.  

 The URICSE-2021 committee would like to thank you to all participant in the Universitas Riau 

International Conference on Science and Environment 2021 which has been held using Zoom 

application of Virtual Conference mode due to there is no allowance for gathering as impact of the 

Corona virus pandemic.  

In this URICSE, we have invited 4 honourable keynote speakers. Prof. Dr. Yatimah Alias from 

University of Malaya, Malaysia, Prof. Dr. dr. Dedi Afandi, DFM, SpFM(K) from Universitas Riau, 

Indonesia, Prof. Dr. Erol Kurt from Gazi University, Turkey,  and Prof. Dr. Yamamoto Koichi, from 

Yamaguchi University, Japan. All the keynote speakers talks have took place in the plenary session. 

We would like to inform that the committee received a number of 191 full papers from Colombia, 

Russia, China, Vietnam, Iraq, Japan, Turkey, Malaysia and Indonesia. However, after reviewing; a 

total of 163 papers have been accepted for oral presentation, which is divided into 12 parallel sessions. 

All the accepted paper will be submitted to Journal of Physics: Conference Series of IOP Publishing.   

 

 

 

 

 

 

 

 

 

 

 



URICSE 2021
Journal of Physics: Conference Series 2049 (2021) 011001

IOP Publishing
doi:10.1088/1742-6596/2049/1/011001

2

 

 

 

 

 

 

 

 

Organizing Committee 
 

Patron 

Prof. Dr. Ir. H. Aras Mulyadi, M.Sc 

 

General Advisor 

Prof. Dr. H. M. Nur Mustafa, M.Pd 

Prof. Dr. Sujianto, M.Si 

Prof. Dr. Iwantono, M.Phil 

Prof. Dr. Syaiful Bahri, M.Si 

 

Event Advisor 

Prof. Dr. Almasdi Syahza, SE., MP 

 

Conference Chair : Prof. Dr. Nur Islami, S.Si., MT 

Secretary  : Dr. Roza Linda, S.Si, M.Si 

Treasurer  : Brilliant Asmit, SP., MSM 

Secretariat  : Dr. Neni Hermita, S.Pd, M.Pd 

Publication : Dr. Ninik Nihayatul Wahibah, S.P., M.Si 

Hospitality  : Dr. Dahnil Syah, S.S., MA 

Technical Program : Dr. Novitri, Dra, M.App.Ling:  

Event Coordinator : Dr. Dedi Irawan, S,Si., M.Sc. 

Documentary : Alfuzanni, SE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



URICSE 2021
Journal of Physics: Conference Series 2049 (2021) 011001

IOP Publishing
doi:10.1088/1742-6596/2049/1/011001

3

 

 

 

 

 

 

 

International Scientific Board 
 

Prof. Dr. Saktioto, Universitas Riau, Indonesia 

Prof. Dr. Eddy Syaputra, Universitas Riau, Indonesia 

Prof. Dr. Maki Tsujimura, University of Tsukuba, Japan 

Assoc. Prof. Dr. Samsudin Taib, University of Malaya, Malaysia 

Assoc. Prof. Dr. Md Aminul Islam, Universiti Brunei Darussalam, Brunei Darussalam 

Prof. Dr. Ismail Yusoff, University of Malaya, Malaysia 

Prof. Dr. Titania Nugroho, Universitas Riau, Indonesia 

Prof. Dr. Muhammad Aqeel Ashraf, China University of Geosciences, China 

Dr. Ibrahim, Princes Narathiwat University, Thailand 

Assoc. Prof. Yenita Roza, Ph.D, Universitas Riau, Indonesia 

Dr. Rudy Hendra, Universitas Riau, Indonesia 

Dr. Mohamad Faizal Tajul Baharuddin, Universiti Tun Hussein Onn Malaysia, Malaysia 

Assoc. Prof. Dr. Minarni, Universitas Riau, Indonesia 

Prof. Dr. Erwin, Universitas Riau, Indonesia 

Assoc. Prof. Dr. Faridah Lisa Supian, Universiti Pendidikan Sultan Idris, Malaysia 

Prof. Dr. Erman Taer, Universitas Riau, Indonesia 



URICSE 2021
Journal of Physics: Conference Series 2049 (2021) 011001

IOP Publishing
doi:10.1088/1742-6596/2049/1/011001

4

 

 

 

 

 

 

 



4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 1/16

 NOTICE: We are aware of some users experiencing issues accessing content through Institutional single sign-
on. Engineers are currently investigating the problem. We apologise for any inconvenience caused.

Table of contents

Open all abstracts

Preface

Science

Volume 2049
2021

Previous issue Next issue

Universitas Riau International Conference on Science and Environment 2021 (URICSE-2021)
10-12 September 2021, Pekanbaru, Indonesia

Accepted papers received: 29 September 2021
Published online: 25 October 2021

 

011001OPEN ACCESS

Universitas Riau International Conference on Science and Environment 2021 (URICSE-
2021)

Nur Islami, Roza Linda, Neni Hermita, Novitri, Dahnil Syah, Ninik Nihayatul Wahibah and Alfuzanni

 View article  PDFOpen abstract

011002OPEN ACCESS

Peer review declaration
 View article  PDFOpen abstract

012001OPEN ACCESS

Integration of chirping and apodization of Topas materials for improving the performance
of fiber Bragg grating sensors

T Saktioto, K Ramadhan, Y Soerbakti, D Irawan and Okfalisa

 View article  PDFOpen abstract

012002OPEN ACCESS

Application of Fiber Bragg Grating Sensor System for Simulation Detection of the Heart
Rate
T Saktioto, F D Fadilla, Y Soerbakti, D Irawan and Okfalisa

https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/volume/1742-6596/2049
https://iopscience.iop.org/issue/1742-6596/2048/1
https://iopscience.iop.org/issue/1742-6596/2050/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/011001
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/011001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/011001/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/011002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/011002/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012001
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012001/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012002


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 2/16

 View article  PDFOpen abstract

012003OPEN ACCESS

The Optimum Storage Conditions on the Quality of the Stingless bee Honey

Imron Meechai, Isma-ae Chelong and Romlee Chedoloh

 View article  PDFOpen abstract

012004OPEN ACCESS

The Understanding of Undergraduate Physics Students Regarding the Super Blood Moon
Total Lunar Eclipse Phenomenon May 26, 2021
N Suprapto and V K Yanti

 View article  PDFOpen abstract

012005OPEN ACCESS

Evaluation of Soil Compaction Characteristics at a Construction Site in Al-Khalis City,
Northeast of Iraq

Asem A. Hassan

 View article  PDFOpen abstract

012006OPEN ACCESS

Effect of Magnesium Hydroxide on Flame Retardant Properties for Adhesive Materials
by Solution Mixing Process
Abedeen Dasaesamoh, Ajaman Adair and Suradet Matchawet

 View article  PDFOpen abstract

012007OPEN ACCESS

Low-cost activated carbon bio-wasted-based for enhanced capacitive properties of
symmetric supercapacitor

Erman Taer, Tiara Elvelin Sugianti, Apriwandi, Ari Sulistyo Rini, Usman Malik and Rika Taslim

 View article  PDFOpen abstract

012008OPEN ACCESS

Porous Activated Carbon Binder-free Scleria sumatrensis Stem-Based for Supercapacitor
Application
Erman Taer, Muhammad Ali Akbar Tsalis, Apriwandi, Novi Yanti, Awitdrus, Lazuardi and Rika Taslim

 View article  PDFOpen abstract

012009OPEN ACCESS

Longan Leaves biomass-derived renewable activated carbon materials for
electrochemical energy storage

Erman Taer, Desy Kristin Harida Tampubolon, Apriwandi, Rakhmawati Farma, Rahmondia Nanda Setiadi and

Rika Taslim

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012002/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012003
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012003/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012003/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012004
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012004/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012004/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012005/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012005/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012006
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012006/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012006/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012007
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012007/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012007/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012008
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012008/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012008/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012009


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 3/16

 View article  PDFOpen abstract

012010OPEN ACCESS

The Characteristics of Dielectric Barrier Discharge with Different Magnetic Field
Intensity in Narrow Gap and Ozone Production

Fri Murdiya, Ivan Saputra, Agus Ernawan, Amir Hamzah, Firdaus and Ramdani

 View article  PDFOpen abstract

012011OPEN ACCESS

In Silico Analysis Towards Exploring Potential β Secretase 1 (BACE1) Inhibitors; The
Cause of Alzhemier Disease
Neni Frimayanti, Fina Aryani, Nina Rishanti and Marzieh Yaeghoobi

 View article  PDFOpen abstract

012012OPEN ACCESS

Proximate Analysis and Antioxidant Activity of Red Rice (Oryza sativa L.) Milk

Cokro Wijaya and Andreas Romulo

 View article  PDFOpen abstract

012013OPEN ACCESS

Understanding the Evolutionary Track of Tau Sco
Singgih Prana Putra, Arwin Juli Rakhmadi Butar-Butar, Hariyadi Putraga and Muhammad Hidayat

 View article  PDFOpen abstract

012014OPEN ACCESS

Smart Technologies, Artificial Intelligence, Robotics, and Algorithms (STARA)
Competencies During COVID-19: A Confirmatory Factor Analysis using SEM Approach

Wayu Eko Yudiatmaja, Roy Valiant Salomo and Eko Prasojo

 View article  PDFOpen abstract

012015OPEN ACCESS

Determination of Pb(II) ion Adsorption Isotherm Model by Regenerated Spent Bleaching
Earth (RSBE)
Yusnimar, Dani Sasmita and Ahmad Fadli

 View article  PDFOpen abstract

012016OPEN ACCESS

Schlumberger's Rules of Geolistric Resistivity Survey for the Study of Ground Water in
Agricultural Land Palawija

Anisa Rahmalia and Muhammad Juandi

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012009/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012009/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012010
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012010/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012010/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012011
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012011/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012011/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012012
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012012/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012012/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012013
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012013/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012013/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012014
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012014/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012014/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012015
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012015/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012015/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012016
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012016/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012016/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 4/16

012017OPEN ACCESS

Coupling Backpropagation Neural Network and AdaBoost Algorithm for Quantitative
Analysis of Nickel via Laser-Induced Breakdown Spectroscopy
Edward Harefa and Weidong Zhou

 View article  PDFOpen abstract

012018OPEN ACCESS

Mangifera foetida L. (Macang) Source of Potent Antiviral Activity of Against Dengue
Virus Serotype 2 (Anti DENV2)

Fitmawati, Maya Safitri, S.N. Kholifah, Emrizal and Rodesia Mustika Roza

 View article  PDFOpen abstract

012019OPEN ACCESS

Less Expensive and Eco-Friendly Preparation of Activated Carbon Derived from Coffee
Leaf as an Supercapacitors Electrode
E Taer, E S Gultom, Agustino, R Taslim and W Febriani

 View article  PDFOpen abstract

012020OPEN ACCESS

Use of Pulsed Electric Field for the Inactivation of Eupenicillium Javanicum Ascospores
in Pineapple Juice

Evelyn, Chairul, Komalasari, E Pebrianti and W Vazirani

 View article  PDFOpen abstract

012021OPEN ACCESS

Study of Iron Oxide Nanoparticles Doped with Manganese for Catalytic Degradation of
Methylene Blue

Erwin Amiruddin, Amir Awaluddin, Salomo Sinuraya, Heri Hadianto, Muhammad Deri Noferdi and

Ainun Syarifatul Fitri

 View article  PDFOpen abstract

012022OPEN ACCESS

Interactive E-Module of Integrated Science with Connected Type as Learning
Supplement on Energy Topic

Roza Linda, Mas'ud, Zulfarina and Teja Pratama Putra

 View article  PDFOpen abstract

012023OPEN ACCESS

Temperature Characteristics of Post-Harvest Technology Equipment Based on Biomass
Waste Energy Using the Internet of Things Telecontrol System
Juandi Muhammad, Joko Risanto and Gimin

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012017/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012017/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012018
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012018/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012018/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012019
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012019/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012019/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012020
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012020/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012020/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012021
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012021/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012021/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012022
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012022/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012022/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012023
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012023/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012023/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 5/16

012024OPEN ACCESS

Potential of Bacillus cereus SN7 as a Single Cell Protein Source
F Feliatra, M Mardalisa, P R Mukti, V A Feliatra and I Effendi

 View article  PDFOpen abstract

012025OPEN ACCESS

KOH Activation with Microwave Irradiation and its Effect on the Physical Properties of
Orange Peel Activated Carbon

Awitdrus, Gladys May Grace Siregar, Agustino, Saktioto, Iwantono, Romi Fadli Syahputra and

Rakhmawati Farma

 View article  PDFOpen abstract

012026OPEN ACCESS

Application of The Nearest Neighbor Algorithm for Classification of Online Taxibike
Sentiments In Indonesia In The Google Playstore Application
Sindhy Genjang Setyorini and Mustakim

 View article  PDFOpen abstract

012027OPEN ACCESS

Antioxidant Extraction from Purple Sweet Potato (Ipomea batatas l.) using Ultrasound
Assisted Extraction (UAE)

M. Yasser, M. Badai, Ridhawati Thahir, Arifah Sukasri and Kurniawan

 View article  PDFOpen abstract

012028OPEN ACCESS

Fusion and Elongation Method Integrated with Vacuum System to Fabricate Single-Mode
Fiber Couplers
Dedi Irawan, Azhar, Sutoyo, Mustakim and Saktioto

 View article  PDFOpen abstract

012029OPEN ACCESS

Resistivity characteristics of soil saturated with variation of salt water-fresh water
mixture

Nur Islami and Mitri Irianti

 View article  PDFOpen abstract

012030OPEN ACCESS

Analyze Instructional Materials for Physics Modul Integrated Natural Disasters and
Mitigation
Naila Fauza, Dina Syaflita, Ernidawati, Diah Anugrah Dipuja, M. Yogi Ryantama Isjoni, Neni Hermita and

Fanny Rahmatina Rahim

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012024
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012024/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012024/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012025
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012025/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012025/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012026
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012026/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012026/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012027
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012027/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012027/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012028
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012028/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012028/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012029
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012029/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012029/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012030
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012030/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012030/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 6/16

012031OPEN ACCESS

Software Engineering Development of Finite Element Method Programming
Applications in 2D Frame Structures Using Python Programs
N Nazaruddin and Richard Siallagan

 View article  PDFOpen abstract

012032OPEN ACCESS

Design and Implementation of GeoGebra Learning Activities of Area and Perimeter of
Rectangles for Primary School Students

Zetra Hainul Putra, If Only Dia Panjaitan, Nur Aini Putri, Tengku Ririn Wulandari, Neni Hermita and Dahnilsyah

 View article  PDFOpen abstract

012033OPEN ACCESS

Effect of Application of Mesoporous Silica on Titanium Dioxide Sulfate catalyst for
Synthesis of Palmitate Ethyl Ester as Biodiesel
J Manga and Hb. S Yulistiono

 View article  PDFOpen abstract

012034OPEN ACCESS

Effects of The Addition of Complexing Agents on Curcumin Stability Using Accelerated
Shelf Life Testing

Alvin Pranata and Reggie Surya

 View article  PDFOpen abstract

012035OPEN ACCESS

Matoa Fruit peel-based Activated Carbon and its Application as an Electrode Materials in
Supercapacitor Devices

Erman Taer, Agustino and Rika Taslim

 View article  PDFOpen abstract

012036OPEN ACCESS

Development of 3D Physics Learning Media using Augmented Reality for First-year
Junior High School Students
Azhar, Poppy Herfana, Muhammad Nasir, Dedi Irawan and Nur Islami

 View article  PDFOpen abstract

012037OPEN ACCESS

Effect of Temperature on Lignin Isolation by Using Organosolv Method from Oil Palm
Empty Fruit Bunch

A Pramana, Y Zalfiatri and E O Sari

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012031
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012031/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012031/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012032
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012032/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012032/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012033
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012033/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012033/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012034
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012034/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012034/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012035
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012035/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012035/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012036
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012036/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012036/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012037
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012037/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012037/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 7/16

012038OPEN ACCESS

The Effect of Hydrogen Peroxide on Catalytic Activity of Manganosite MnO/Oil Palm
Fly Ash Catalyst for Degradation Methylene Blue
Yunisa Sandani, Nurhayati, Erwin Amirudin, Riska Anggraini, Siti Saidah Siregar and Amir Awaluddin

 View article  PDFOpen abstract

012039OPEN ACCESS

The Effect of Support on the Catalytic Efficiency of MnO /Activated Carbon for
degradation of Methylene blue

Aurora SD Yanti, Halida Sophia, Riska Anggraini, Siti Saidah Siregar and Amir Awaluddin

2

 View article  PDFOpen abstract

012040OPEN ACCESS

Application of biofertilizer and Local Beauveria bassiana Vuillemin on Growth,
Production and Resistant of Red Chili Plants (Capsicum annuum L.)
Hapsoh, I R Dini and I. Ulfah

 View article  PDFOpen abstract

012041OPEN ACCESS

Extraction of Hydroxyapatite by Alkaline Acid from Budu Waste and Synthesis Using
Calcination Method

Hasan Daupor

 View article  PDFOpen abstract

012042OPEN ACCESS

Constructivism-Based Magnetic KIT Design as a Science Learning Media

Muhammad Ridho, M. Rahmad and Sri Wulandari

 View article  PDFOpen abstract

012043OPEN ACCESS

Supercapacitor Cell Electrodes Derived from Nipah Fruticans Fruit Coir Biomass for
Energy Storage Applications using Acidic and Basic Electrolytes
Rakhmawati Farma, Ade Nur Indah Lestari and Irma Apriyani

 View article  PDFOpen abstract

012044OPEN ACCESS

A preliminary study of a landfill as a raw material for RDF: a case study in Medan City

D A Rhoshenia, R Utami and H Khair

 View article  PDFOpen abstract

012045OPEN ACCESS

Pb Doping in Silicene Nanoribbons in the Presence of an External Electric Field

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012038
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012038/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012038/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012039
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012039/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012039/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012040
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012040/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012040/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012041
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012041/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012041/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012042
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012042/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012042/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012043
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012043/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012043/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012044
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012044/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012044/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012045


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 8/16

Hoang Van Ngoc

 View article  PDFOpen abstract

012046OPEN ACCESS

Decolorization Assay of the Anthraquinone Dye Acid Blue 25 by Trichoderma
asperellum LBKURCC1 Crude Laccase Extracts
Raja Ifriadi, Miranti, Yuana Nurulita, Andi Dahliaty, Yanti and Titania T Nugroho

 View article  PDFOpen abstract

012047OPEN ACCESS

Hydroxyapatite Coating On 316L Stainless Steel Using Dip Coating Technique

Ahmad Fadli, Fransisca Kristin, Putri Arini, Wisrayeti, Silvia Reni Yenti and Rozanna Sri Irianty

 View article  PDFOpen abstract

012048OPEN ACCESS

Simple Amperometric Biosensor for Sucrose Concentration Measurement Based on
Principal Component Analysis
Vira Annisa Rosandi, Tetty Marta Linda, Beny Agustirandi and Lazuardi Umar

 View article  PDFOpen abstract

012049OPEN ACCESS

Using Hawgent Mathematics Software to Help Primary School Students to Read Clocks

Jerito Pereira, Tang Jianlan, Tommy Tanu Wijaya, Aditya Purnama, Neni Hermita and Maximus Tamur

 View article  PDFOpen abstract

012050OPEN ACCESS

Synthesis, in vitro Antioxidant Activity, and Toxicity Evaluation of Hydrazone
Derivatives Naphthalene-1-ylmethylene hydrazine
Jasril, E Juwiyatri, S N Fauza and N Afriana

 View article  PDFOpen abstract

012051OPEN ACCESS

High Potential of Averrhoa bilimbi Leaf Waste as Porous Activated Carbon Source for
Sustainable Electrode Material Supercapacitor

E Taer, Nursyafni, Apriwandi and R Taslim

 View article  PDFOpen abstract

012052OPEN ACCESS

Green synthesis of Supercapacitor electrodes activated carbon from Veitchia Merilli Seed
waste by a two-stages pyrolysis in integration
Rakhmawati Farma, Ficho Anggriawan, Irma Apriyani, Erman Taer, Awitdrus and Rahmondia Nanda Setiadi

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012045/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012045/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012046
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012046/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012046/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012047
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012047/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012047/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012048
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012048/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012048/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012049
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012049/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012049/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012050
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012050/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012050/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012051
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012051/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012051/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012052


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 9/16

 View article  PDFOpen abstract

012053OPEN ACCESS

A Comparison of Bagging and Boosting on Classification Data: Case Study on Rainfall
Data in Sultan Syarif Kasim II Meteorological Station in Pekanbaru

A Adnan, A M Yolanda and F Natasya

 View article  PDFOpen abstract

012054OPEN ACCESS

Fabrication of Carbon Electrodes from Sago Midrib Biomass with Chemical Variation for
Supercapacitor Cell Application
Rakhmawati Farma, Syarifah Famela Maurani, Irma Apriyani, Awitdrus, Yanuar and Ari Sulistyo Rini

 View article  PDFOpen abstract

012055OPEN ACCESS

Comparison of Efficiency of Activated Carbon Between Coffee Grounds, Soybean Straw
and Tea Leaves

Paweena Dulyaseree, Firdaus Mahasae, Nufateehah Hayeekueji and Visittapong Yordsri

 View article  PDFOpen abstract

012056OPEN ACCESS

Integrated Very Low Frequency and Geoelectrical Resistivity Methods to Study
Possibility Shallow Groundwater Pathway in Bedrock Area
Nur Islami and Mitri Irianti

 View article  PDFOpen abstract

012057OPEN ACCESS

Comparison of Grayscale Value in T1-Weighted Pre- and Post-Contrast Brain MRI
Images: with and without Fat Suppression Technique

Isnindar Tandya Asri, Chomsin Sulistya Widodo and Yuyun Yueniwati Prabowowati Wadjib

 View article  PDFOpen abstract

012058OPEN ACCESS

Item Analysis of Heat Transfer Concept Using Rasch Model in Elementary School
N Hermita, S Sakinah, T T Wijaya, R Vebrianto, J A Alim, Z H Putra, N Fauza, D A Dipuja, J Pereira and C Jihe

 View article  PDFOpen abstract

012059OPEN ACCESS

Design and Development of E-learning Devices Based on Massive Open Online Course
(MOOC) on Static Fluids Material

Andika Febrian, Yennita, Zuhdi Ma'ruf and Zulirfan

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012052/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012052/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012053
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012053/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012053/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012054
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012054/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012054/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012055
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012055/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012055/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012056
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012056/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012056/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012057
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012057/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012057/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012058
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012058/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012058/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012059
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012059/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012059/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 10/16

012060OPEN ACCESS

The Preliminary Studies on the Tremendous Degradation Rate of Methylene Blue with
Cu-doped α-MnO  Photocatalyst Under UV Light Irradation
Riska Anggraini, Siti Saidah Siregar, Amir Awaluddin and Amilia Linggawati

2

 View article  PDFOpen abstract

012061OPEN ACCESS

Influencing Parameters for degradation of Methylene Blue using the catalyst bentonite
supported manganosite MnO synthesized via facile, one-pot Sol-Gel Route

Zulvi Erda, Nurhayati, Erwin Amirudin, Riska Anggraini, Siti Saidah Siregar and Amir Awaluddin

 View article  PDFOpen abstract

012062OPEN ACCESS

The Utilization Silica from Oil Fly Ash as a Raw material for Paper Filler
Alsep Satriawan, Muhdarina and Amir Awaluddin

 View article  PDFOpen abstract

012063OPEN ACCESS

Physical and Numerical Simulation of Wave Transmission Over Submerged Breakwater

Sigit Sutikno, Fajri Almanna, Rinaldi, Mubarak and Keisuke Murakami

 View article  PDFOpen abstract

012064OPEN ACCESS

The Groundwater Analysis using Geoelectric Method Wenner Rules in Rejosari Village,
Tenayan Raya Pekanbaru

M Juandi and E N Ginting

 View article  PDFOpen abstract

012065OPEN ACCESS

Development of Digital Simple Pendulum Learning Media
Azizahwati Azizahwati, M. Rahmad and Rifki Zamri

 View article  PDFOpen abstract

012066OPEN ACCESS

Nineth Grade Students Mistakes when Solving Congruence and Similarity Problem

T T Wijaya, I I Mutmainah, N Suryani, D Azizah, A Fitri, N Hermita and M Tohir

 View article  PDFOpen abstract

012067OPEN ACCESS

Activated Carbons (AC) Prepared by Direct CO  Activation of Parsea Americana seeds
Biomass for Supercapacitor Electrodes
Rakhmawati Farma, Ramadani Putri Anakis and Irma Apriyani

2

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012060
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012060/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012060/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012061
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012061/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012061/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012062
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012062/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012062/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012063
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012063/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012063/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012064
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012064/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012064/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012065
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012065/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012065/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012066
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012066/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012066/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012067


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 11/16

Environment

 View article  PDFOpen abstract

012068OPEN ACCESS

MQ-2 Gas Sensor using Micro Controller Arduino Uno for LPG Leakage with Short
Message Service as a Media Information

Sohibun, I Daruwati, R G Hatika and D Mardiansyah

 View article  PDFOpen abstract

012069OPEN ACCESS

Of ZnO Nanoparticle using Sandoricum Koetjape Peel Extract as Bio-stabilizer under
Microwave Irradiation
A S Rini, Y Rati and S W Maisita

 View article  PDFOpen abstract

012070OPEN ACCESS

Analysis of Groundwater Infiltration using the Schlumberger Geoelectric Method

M Juandi and S A Santoso

 View article  PDFOpen abstract

012071OPEN ACCESS

Physical Modelling for the Analysis of Wave Characteristics on Tropical Peat Coast
Sigit Sutikno, Ilham Ziaulhaq, Rinaldi and Koichi Yamamoto

 View article  PDFOpen abstract

012072OPEN ACCESS

Etlingera elatior leaf agricultural waste as activated carbon monolith for supercapacitor
electrodes

E Taer, E Padang, N Yanti, Apriwandi and R Taslim

 View article  PDFOpen abstract

012073OPEN ACCESS

Modeling of Clavulanic Acid Production from Streptomyces clavuligerus using a
Continuous Operation Mode

L Ariza, J Rubio, V Moreno, L Niño and G Gelves

 View article  PDFOpen abstract

012074OPEN ACCESS

Community-Based Mangrove Forest Management as Ecosystem Services Provider for
Reducing CO  Emissions with Carbon Credit System in Bengkalis District, Riau, Indonesia
Nawari, Almasdi Syahza and Yusni Ikhwan Siregar

2

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012067/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012067/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012068
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012068/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012068/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012069
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012069/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012069/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012070
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012070/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012070/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012071
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012071/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012071/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012072
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012072/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012072/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012073
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012073/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012073/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012074


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 12/16

 View article  PDFOpen abstract

012075OPEN ACCESS

Flexural Capacity of Concrete Beam Reinforced with GFRP Bars

Ridwan and Dhea Triviananda Putri

 View article  PDFOpen abstract

012076OPEN ACCESS

Modelling of DHA Production from S. Limacinum ouc88: fed-batch perspectives
B Contreras, D Basto and G Gelves

 View article  PDFOpen abstract

012077OPEN ACCESS

Condition and Stability of Plantations in the Zonal Ecotone of the Forest and Steppe of
the Southern Urals

Victoria A. Simonenkova, Vladislav S. Simonenkov and Alexey Yu. Kulagin

 View article  PDFOpen abstract

012078OPEN ACCESS

Operating Mode Effect on Lipids Production from Rhodotorula mucilaginosa: Modelling
and Simulation Trends
L Cardozo, K Duran and G Gelves

 View article  PDFOpen abstract

012079OPEN ACCESS

Trees and Bushes in the Bolshoi Uran River Basin (Orenburg Region)

Zinaida N. Ryabinina, Julay Z. Tabuldin, Gulfiya A. Markova, Elena M. Anhalt, Larisa A. Dobrodomova,

Elena A. Nikonova and Railya G. Kalyakina

 View article  PDFOpen abstract

012080OPEN ACCESS

Assessment of Seismic Vulnerability of Reinforced Concrete Building Frames Based on
European Macroseismic Scale (Case Study of Siak Regency Government Building)
Emiral Akbara, Zulfikar Djauhari and Alex Kurniawandy

 View article  PDFOpen abstract

012081OPEN ACCESS

The Effect of Technical Natural Rubber Mastication with Wet Process Mixing on the
Characteristics of Asphalt-Rubber Blend

Bahruddin, Arya Wiranata and Alfian Malik

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012074/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012074/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012075
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012075/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012075/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012076
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012076/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012076/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012077
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012077/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012077/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012078
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012078/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012078/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012079
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012079/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012079/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012080
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012080/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012080/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012081
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012081/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012081/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 13/16

012082OPEN ACCESS

Characteristics of Charcoal Briquettes Corn Cobs Charcoal with the Addition of Areca
Peel Charcoal
Muhammad Satria, Noviar Harun, Faizah Hamzah and Angga Pramana

 View article  PDFOpen abstract

012083OPEN ACCESS

Prepare and Utilize Mesoporous Silica SBA-15 for Efficient Photocatalytic Adsorption of
Methylene Blue and Copper(II)

Indah Raya, Nursiah La Nafie, Ridhawati Thahir, M. Yasser and Syarif Ismail

 View article  PDFOpen abstract

012084OPEN ACCESS

Dynamic Simulation of Bioethanol Production from Banana Rejected using Flocculating
Yeast
J Contreras, Y Haro and G Gelves

 View article  PDFOpen abstract

012085OPEN ACCESS

Design and Development of a Website-based Palm Oil Industry Liquid Waste Monitoring
System

Yusnita Rahayu, Jodi Wijaya, Ery Safrianti, Feranita, Salhazan Nasution and Suwitno

 View article  PDFOpen abstract

012086OPEN ACCESS

Computer-Aided Evaluation of Ethanol Production from a Continuous Operating Mode
using Simulink

K Alvarado, L Niño and G Gelves

 View article  PDFOpen abstract

012087OPEN ACCESS

Utilization of Pozzolanic Material to Improve the Mechanical Properties of Crumb
Rubber Concrete as Rigid Pavement – A Review
H Abdurrahman, N Rizaldi, M F Wijaya, M Olivia and G Wibisono

 View article  PDFOpen abstract

012088OPEN ACCESS

Durability of Fly Ash Geopolymer Hybrid Concrete in Seawater, Sulfuric Acid, and Fire
Resistant – A Review

Niko Rizaldi, Habib Abdurrahman, Miguel Felix Wijaya, Gunawan Wibisono and Monita Olivia

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012082
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012082/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012082/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012083
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012083/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012083/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012084
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012084/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012084/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012085
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012085/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012085/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012086
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012086/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012086/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012087
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012087/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012087/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012088
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012088/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012088/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 14/16

012089OPEN ACCESS

Effect of Adding Fe O  in Graphene/TiO /Fe O  Composite for Phenol Photodegradation
Application
D Heltina, N Adharianti, D G Randa and Komalasari

3 4 2 3 4

 View article  PDFOpen abstract

012090OPEN ACCESS

Mechanistic Rheological Evaluation of Asbuton Modified Asphalt on Stiffness Modulus
of Asphalt

Fitra Ramdhani, Harmein Rahman and Bambang Sugeng Subagio

 View article  PDFOpen abstract

012091OPEN ACCESS

Dynamic Modeling of Tannase Production from Bacillus cereus: A Framework
Simulation based on Fed Batch Strategy
D Mendoza, L Niño and G Gelves

 View article  PDFOpen abstract

012092OPEN ACCESS

Opacity and Washability Properties of Emulsion Paint with Natural Rubber
Latex/Polyvinyl Acetate Blend Binder

Bahruddin, Zuchra Helwani, Ivan Fadhillah, Raysa, Rumi, Arya Wiranata and Joni Miharyono

 View article  PDFOpen abstract

012093OPEN ACCESS

Cellulase Production from Trichoderma harzianum: a Framework Modeling for
Evaluating Different Operating Mode Strategies

D Mora, F Carrillo and G Gelves

 View article  PDFOpen abstract

012094OPEN ACCESS

Coconut Fiber Extraction using Soda Pulping Method as Green Corrosion Inhibitor for
ASTM A36 Steel
Zultiniar, Muhammad Kurnia Sandy, Ervan Wibowo, Desi Heltina and Komalasari

 View article  PDFOpen abstract

012095OPEN ACCESS

Efforts to Prevent Land Fires through the Use of Potential Peatlands in Coastal Areas

Almasdi Syahza, Besri Nasrul, Suwondo, Mitri Irianti and Geovani Meiwanda

 View article  PDFOpen abstract

012096OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012089
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012089/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012089/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012090
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012090/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012090/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012091
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012091/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012091/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012092
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012092/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012092/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012093
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012093/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012093/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012094
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012094/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012094/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012095
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012095/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012095/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 15/16

JOURNAL LINKS

Journal home

Journal Scope

Information for organizers

Information for authors

Contact us

Reprint services from Curran Associates

Simulation Modelling of Traffic Flows in the Central Business District Using PTV Vissim in
Pekanbaru, Indonesia

Ari Sandhyavitri, Agru Maulana, Muhammad Ikhsan, Agus Ika Putra, Rizki Ramadhan Husaini and

Fajar Restuhadi

 View article  PDFOpen abstract

https://iopscience.iop.org/1742-6596
https://iopscience.iop.org/1742-6596/page/scope
http://conferenceseries.iop.org/content/organizers
http://conferenceseries.iop.org/content/authors
http://conferenceseries.iop.org/content/aboutus
http://www.proceedings.com/2156.html
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstr1y2uhOT5QLNeV9zB55FxdN15bUyXVY0zfjPnMh5lZIV4V4CLOcGvhNamhpWjkBgUAc2jYsvGPBuBfS610yXmCdKxgyHQFBdqypOZuoRuaisyit-wQhDk8Pq1tgD7D3sJXXtjQ0C-Uue8v-uUJSMn_p68Ow9yenUKpv6FywtxwjtC9tnBzplr46FxHeG2gUFg5GRtQd3o75pntUgGZiH63CIvTitA9SOsPBp7spmU_0t3RGZnZJE_rqPLrCjFfAsOR-WRG5bpyFdya_E0Y9I8Y_iFtFhFsc7b3GB8rVl7Ym1qZ8_Ng2tZZGIkXh6lrNWSWpWeH33GL8ciopKhMAO5JkM&sai=AMfl-YRO6FpzwYsn75AJHZZgMKhGZ4NgVScSB95jfWA7TcN_VxecSW6kXi08lJlsXkQjkgap_Fzo3o6uHcMY9mDNKS6nLERips8VOVMFxT5V11BeLO0qJecx-SSiscTZ0hdVw6ZXeFU&sig=Cg0ArKJSzEdP3a7TguTY&fbs_aeid=[gw_fbsaeid]&adurl=https://www.lakeshorecryotronics.com/tech-note-low-level-measurements-of-nanostructures%3Futm_campaign%3DNanostruture%2520Tech%2520Note%26utm_source%3DIOP%26utm_medium%3DSemantic-Keywords-Banners%26utm_term%3Dnanostructure-tech-note%26utm_content%3D4-23
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012096
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012096/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2049/1/012096/pdf
https://iopscience.iop.org/issue/1742-6596/2049/1


4/30/23, 11:39 AM Journal of Physics: Conference Series, Volume 2049, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2049/1 16/16



Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Prepare and Utilize Mesoporous Silica SBA-15 for
Efficient Photocatalytic Adsorption of Methylene
Blue and Copper(II)
To cite this article: Indah Raya et al 2021 J. Phys.: Conf. Ser. 2049 012083

 

View the article online for updates and enhancements.

You may also like
Facile synthesis of Ag-CuO/SBA-15 for
aerobic epoxidation of olefins with high
activity
Ang Li, Yinhai Tang, Cheng Dong et al.

-

Bioinspired growth of iron derivatives on
mesoporous silica: effect on thermal
degradation and fire behavior of
polystyrene
Zhi Li, Jing Zhang, Shibin Nie et al.

-

Synergistic Effect of Ethylene Glycol and
Active Surface Group of SBA-15 under
Ultrasound to Improve Catalytic Properties
of Pd/SBA-15
Xuhui Liu and Xuefeng Bai

-

This content was downloaded from IP address 180.252.194.113 on 17/01/2022 at 13:39

https://doi.org/10.1088/1742-6596/2049/1/012083
https://iopscience.iop.org/article/10.1088/1361-6528/ab32fd
https://iopscience.iop.org/article/10.1088/1361-6528/ab32fd
https://iopscience.iop.org/article/10.1088/1361-6528/ab32fd
https://iopscience.iop.org/article/10.1088/1361-6528/ab4e46
https://iopscience.iop.org/article/10.1088/1361-6528/ab4e46
https://iopscience.iop.org/article/10.1088/1361-6528/ab4e46
https://iopscience.iop.org/article/10.1088/1361-6528/ab4e46
https://iopscience.iop.org/article/10.1088/1757-899X/562/1/012001
https://iopscience.iop.org/article/10.1088/1757-899X/562/1/012001
https://iopscience.iop.org/article/10.1088/1757-899X/562/1/012001
https://iopscience.iop.org/article/10.1088/1757-899X/562/1/012001
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvtkJBN0pFQXJKrf2oXNwISsL_UFwXw2V7P57Tc_Bmvtgihu4H6dPBDHoWJz8nxby4EKAYhUdoCat6hocWl-lxVPvi9RuHBCkv78leV3pSv_iZ60oDQaCmTWYUaB408Tv1PfiUBQJt3eHj-_ldpb-XOePx8FHCxRNmHht4UXaIfyV89qKZGdfA81VvCxgRKx7MG2kzydaTyKy97Iq0GfcNeagN_MYIq3XVqd2WHTQloj50ypbHoS4MA_DE779pM1fw-Lw8nzEmq6yKW55KBl_oJmKm20jP02Tw&sig=Cg0ArKJSzOoORc1eWDzs&fbs_aeid=[gw_fbsaeid]&adurl=http://iopscience.org/books


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

URICSE 2021
Journal of Physics: Conference Series 2049 (2021) 012083

IOP Publishing
doi:10.1088/1742-6596/2049/1/012083

1

 

 

 

 

 

 

Prepare and Utilize Mesoporous Silica SBA-15 for Efficient  

Photocatalytic Adsorption of Methylene Blue and Copper(II) 

Indah Raya
1
, Nursiah La Nafie

1
, Ridhawati Thahir

2,*
, M. Yasser

2
, Syarif Ismail

3
 

1
Department of Chemistry, Faculty of Mathematics and Natural Sciences, Hasanuddin 

University, Makassar, 90245, South Sulawesi, Indonesia. 
2
Department of Chemical Engineering, Politeknik Negeri Ujung Pandang, Makassar, 

90245, South Sulawesi, Indonesia. 
3
Department of Agricultural, Politeknik Pertanian Negeri Pangkajene Kepulauan, 

Pangkep, 90655, South Sulawesi, Indonesia. 

ridha331@poliupg.ac.id  

Abstract. This work has provided a novel technique for preparation, characterization, and 

utilization of mesoporous silica SBA-15 in waste treatment to remove methylene blue as an 

organic pollutant and copper(II) as inorganic pollutant sampling with a photocatalytic 

adsorption system. To process of mesoporous silica SBA-15 was prepared by the sol-gel 

method for Pluronic as a surfactant template and following the hydrothermal process to high 

interaction between Pluronik and tetraethyl ortho silicate (TEOS) as precursor reagent. The 

proceed materials were characterized by the surface analyzer, X-ray diffraction, and Fourier 

transform infrared. Mesoporous silica SBA-15 was obtained with hexagonal structure having 

72 percent amorphous content,  high surface area, large pore-volume, approximately 948 m
2
/g, 

and 1.3 cm
3
/g. The second major finding was that mesoporous silica SBA-15 have a high 

photocatalytic adsorption capacity to remove methylene blue and copper(II). These present 

results suggest several courses of action in order to utilize SBA-15 samples in waste treatment. 

 

 

 

 

1.  Introduction 

Mesoporous materials are a product of science and technology development that can produce produce 

new materials which different properties from simillar product of macroporous. One of the most 

significant current discussions in nanotechnology development is mesoporous materials, from silica 

family Santa Barbara Amorphous (SBA-15), SBA-16, mobil composition of matter No. 41 (MCM-

41), and MCM-48.  The mesoporous materials are important for a wide range of scientific and 

industrial processes. Mesoporous silica SBA-15 materials are among the most widely used for more 

applications, such as filters, catalysts, adsorbents [1], capacitors [2], and supported framework 

material [3]. Utilizing mesoporous silica SBA-15 as adsorbent, has long been a question of great 

interest in a wide range of fields [4,5]. The adsorption capacity of silica SBA-15  has been the subject 

of much systematic investigation.   

Recently investigators have examined the effects of preparation variables of SBA-15. Previous 

research comparing the time and temperature of hydrothermal treatment  has found high surface area 

analysis [6,7]. Determining the impacts of surface area on photocatalytic adsorption for the future to 
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increase the application efficiency of silica SBA-15. It has been suggested that high surface area of 

silica  SBA-15 materials can be applied as an adsorbent in environmental pollution removal systems 

such as methylene blue, azo color effluent [8,9], removal of copper(II) [10,11] and heavy metal of 

Pb(II) from water solution [12].  

Methylene blue dye is a synthetic organic substance that is employed as a dye in the batik craft, 

paper industry, and cosmetics. Effluent industrial waste that still contains MB can pollute the 

environment. Based on Government Regulation No. 82 of 2001 concerning water quality criteria, the 

parameter of the organic matter content of MBAS (methylene blue active substance) in water is 

200µg/L. Some waste treatment systems before being discharged into the environment can be carried 

out through precipitation methods using coagulant, ultrafiltration, photocatalytic degradation, and 

adsorption process [13]. The system for processing pollutants through the deposition process followed 

by coagulation can be applied if the pollutant content is more than 1000 mg/L [14]. The adsorption 

method is an alternative treatment system for pollutants to adsorb methylene blue dye [15]. Silica 

SBA-15 used as methylene blue and copper(II)  adsorbents are based on catalytic properties, 

crystallinity, crystalline phase, and surface active side. Methylene blue dye and copper(II) 

photodegradation are a degradation processes employing visible light. In addition, silica SBA-15 

materials are non-toxic oxides, have high thermal stability, and possess high oxidation capabilities. 

The photodegradation process is applied to remove pollutants from organic pollutants and copper(II) 

as inorganic pollutant sampling with photocatalytic adsorption system into compounds that are more 

environmentally friendly. 

In this study, preparation of silica SBA-15 was carried out using Pluronic as a surfactant, and 

TEOS precursor as a source of silica in sol-gel method and following hydrothermal treatment. 

Characteristic analysis of silica SBA-15 includes determining particle size, phase, and crystal 

structure. The application of silica SBA-15 as adsorbent methylene blue dye and copper(II) was 

conducted to assess the extent to which adsorption efficient.   

 

2.  Methodology 

2.1.  Chemical reagents  

The raw material of the chemical reagents which were analytical grade without further purification.  

The raw materials of mesoporous silica SBA-15 were synthesized using Pluronics (P123, Sigma-

Aldrich, Singapore), tetraethyl orthosilicate (TEOS, 98% Sigma-Aldrich, Singapore), hydrochloric 

acid (HCl, 37% Merck), ammonium fluoride (NH4F), and heptane were obtained from J.T. Baker.  

2.2.  Preparation of silica SBA-15 adsorbents 

A variety of methods are used to prepare mesoporous silica SBA-15. Each has its advantages and 

drawbacks. Many research has prepared mesoporous materials to synthesis silica SBA-15. The 

procedure of this work was modified from Thahir et al, Liang Cao et al, and Emma et al [7,16,17]. The 

chemical reagents were substituted for TMOS as a precursor with TEOS and triisopropyl benzene as 

micelle expander with heptane. In order to understand how Pluronic as surfactant template regulates 

the mesoporous structure, a series of procedures was done. In one step, Pluronic (2.4 g) and 

ammonium fluoride (0.027 g) were added to 1.3 M of HCl solution (84 ml). Following this, the 

mixture was stirred until clear at ambient temperature. After that, prepare the initial temperature of the 

solution at 15
o
C for Sample E and 10

o
C for sample F and put it in a water bath for 1 h. In the other 

place, heptane (1.2 mL) was dissolved in TEOS (3.7 mL) as silica precursor and added to the 

surfactant solution. The samples were stirred overnight at the initial temperature. In this work, the 

interaction of the surfactant template and silica precursor with the hydrothermal process in a closed 

teflon. To prepare initial temperature and condition of hydrothermal treatment are set out in Table 1. 

The gel product was washed with deionized water until pH 5 was obtained. In the end, the products 

were dried at 60
o
C overnight. The calcination process can be done to remove the surfactant template at 

550
o
C for 5 h. 
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Table 1. Preparation condition of silica SBA-15 

No Name of 

sample 

Initial 

temperature, 
o
C 

Temperature of 

hydrothermal 

treatment, 
o
C 

Time of 

hydrothermal 

treatment, hour 

1 SBA-15 E 15 120
o
C  48 

2 SBA-15 F 10 100
o
C  96 

2.3.  Characterization 

Using X-ray diffraction (XRD) and looking at the actual mesostructure of silica SBA-15 samples was 

obtained by Bruker D8 Phaser diffractometer system with Cu K radiation with 1.5406 Å, k 1.3922 

Å, 20 mA, and run at 40 kV. The XRD patterns were analyzed with wide-angle in the range 5 to 90
o
 of 

2 at any rate of 0.02
o
 for the time step 1 s. To determine specific surface area and parameters of pore 

size, a question asking nitrogen adsorption-desorption isotherm with Quantachroma NovaWin 

instruments 11.0 at -196
o
C was used. To calculate pore size distribution, adsorption data with the BJH 

method was developed. The specific surface area was determined with the multi-point BET method 

[18,19]. The spectrum data was recorded using Prestige-21 Shimadzu infrared spectroscopy to identify 

various functional group and types of bonding of the samples in the range of wave numbers 500-4000 

cm
-1

.  

2.4.  Application of silica SBA-15 on adsorption experiments 

To remove organic and inorganic pollutants, methylene blue dye (MBD) and Cu(II)  were preferred as 

a sampling of pollution control by mesoporous silica SBA-15. The adsorption process was prepared 

according to the procedure used by Thahir et al. [20]. Two different stock solutions of 100 mg/L of 

MBD and 500 mg/L of Cu(II) were provided to dissolved in a variety of requisite times. In order to 

investigate the adsorption efficiency of silica SBA-15 as adsorbent, specified the varieties of 

adsorption times are 10, 20, 30, 40,  60, 120, and 180 minutes. A batch adsorption system was 

established to evaluate the effect of silica SBA-15 adsorbent at apparent pH 7 [21] in the box with 150 

Watt Hg lamp. Firstly, 100 mg of silica SBA-15 adsorbent was dissolved in 100 mL of MB or Cu(II) 

solution with continuous stirred at 200 rpm at room temperature. After that, centrifugation and 

filtration with Whatman paper filter to separate the solution. The filtrate was analyzed by 

spectrophotometer UV-vis double beam at the wavelength max =  for MB solution and max =  for 

Cu(II) solution. 

Furthermore, to determine the percentage sorption (percent removal) of pollutant MB and Cu(II) on 

silica SBA-15 adsorbent were calculated as follows the equation: 

                           
(  -   )

  
          

Where Ci and Co are the initial and final pollutant concentration in the direct solution (mg L
-1

), 

respectively.  

3.  Results and Discussion 

3.1.  Characteristic analysis of silica SBA-15 

Fourier transform infrared (FTIR) analysis was applied to determine the bond spectrum that occurred 

in the functional groups of Si-O, Si-OH, -OH, and Si-O-Si. The spectrum data of the silica SBA-15 

sample were used to analyse the vibration peak of the materials. Figure 1,  shows the Si-O spectrum at 

a wave number of 900-970 cm
-1

. The bond spectrum 800-810 cm
-1

 indicates Si-O-Si.  While Si-OH is 

in the spectrum 3440-3500 cm
-1 

 groups and water absorption on the surface of silica SBA-15 

materials [22]. 
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All spectrum data of functional group silica SBA-15 sample described as using some sort of 

hydrothermal treatment procedure were straight intensity in the analysis. One practical advantage of 

using a case study approach is that FTIR analysis of silica SBA-15 related for adsorption application. 

 
Figure 1. The spectrum FTIR analysis of SBA-15 samples 

Analysis of phase characteristics and shape of the silica SBA-15 samples, the crystal structure was 

carried out using wide-angle X-ray diffraction. Figure 2, shows the peak shape of XRD diffraction 

results of SBA-15 F sample is sharper when compared to SBA-15 E samples.  

 
Figure 2. The diffraction of XRD analysis of SBA-15 samples 
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This is consistent with research conducted by Morsi et al. 2018. Heating at higher temperatures will 

produce more perfect crystals [23]. The crystal structure of the silica SBA-15 E and SBA-15 F 

samples has the same hexagonal shape and amorphous phase. In addition, the hydrothermal process in 

closed teflon can produce small nucleation. Particle size control can be conducted from precursor and 

surfactant preparations. 

The one peak diffraction of the SBA-15 sample in Figure 2 occurred at 2: 23.1
o
 which was 

correlated with the intensity of the planar (100). The X-ray diffraction analysis D8-Phase Bruker have 

amorphous composition materials around 70.9% for the SBA-15 E and 70.2% for the SBA-15 F. The 

mesostructure analysis of silica SBA-15 samples is not significantly [6]. 

3.2.  Compare multi-point BET analysis of silica SBA-15 as adsorbent application 

The first set of questions object to analysis the surface area of silica SBA-15. Adsorption-desorption 

isotherm method for measuring pore size, pore volume, and specified surface area by multi-point BET. 

Figure 3 shows the result obtained from the adsorption-desorption isotherm preliminary analysis of 

silica SBA-15. In Figure 3, there is a clear trend of decreasing surface area for SBA-15 E sample. 

Taken together, these results provide important insights into the preparation condition of silica SBA-

15. Comparison of the findings with those of other studies confirms for pore volume of silica SBA-15 

samples [7]. Consistent with the kinds of literature, all SBA-15 samples have reported of hysteresis 

loop model of H1 and isotherm curve are IV type [24]. 

 
Figure 3. The adsorption-desorption isoterm curve of SBA-15 samples 

 

What is surprising is that the pore diameter of SBA-15 E samples are 14.33 nm. This result may be 

explained by the same fact of the interaction of the Pluronic surfactant template and TEOS precursor 
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at hydrothermal treatment condition [7]. This is a particularly useful finding that the large pore 

diameter can be applied as an adsorbent to remove organic and inorganic pollutant. 

 

Table 2. Multi-point BET analysis of silica SBA-15 sample 

No Name of 

sample 

Multi-point BET 

analysis 

Before 

adsorption 

application 

After adsorption application 

(SBA-15 E’ and F’) 

Confirm 

of BET 

analysis 

1 SBA-15 E 

(adsorption 

of MBD) 

SBET, m
2
/g 494 493  stable 

Pore volume, cm
3
/g 1.70 0.86 decreased 

Pore diameter, nm 14.32 2.41 decreased 

2 SBA-15 F 

(adsorption 

of Cu) 

SBET, m
2
/g 948 594 decreased 

Pore volume, cm
3
/g 1.30 1.30 stable 

Pore diameter, nm 5.50 4.69 stable 

 

The adsorption-desorption isotherm process was carried out to reduce the concentration of MBD 

and Cu(II) in the solution. Determination of initial and final concentration was employed using a uv-

vis spectrophotometer. 

 

Table 3. Preparation condition of silica SBA-15 

Pollutant 

model 

Name of 

sample 

Adsorption 

times, minute 

Initial 

concentration, ppm 

Final concentration, 

ppm 

Efficiency of the 

adsorption, % 

MBD SBA-15 E 10 100 25.11 74.89 

20 14.34 85.66 

30 12.26 87.74 

40 4.63 95.37 

60 3.85 96.15 

120 3.85 96.15 

180 3.73 96.27 

SBA-F 10 100 18.21 81.79 

20 14.00 86.00 

30 15.01 84.99 

40 11.98 88.02 

60 11.47 88.53 

120 11.47 88.53 

180 10.45 89.55 

Cu(II) SBA-15 E 10 500 13.57 97.23 

20 12.67 97.45 

30 12.52 97.50 

60 8.19 98.36 

120 7.45 98.51 

180 6.70 98.66 

SBA-F 10 500 5.21 98.96 

20 4.46 99.11 

30 2.67 99.47 

60 1.48 99.70 

120 0.43 99.91 

180 0.43 99.91 
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The application of silica SBA-15 as adsorbent to trapt effluent industrial waste. The efficient 

photocatalytic adsorption used to identify the multi-point BET method involved surface area, pore 

diameter, and pore volume of silica SBA-15. Table 3 compares the intercorrelation among the two 

different stock solutions of 100 mg/L of MBD and 500 mg/L of Cu(II). 

 
Figure 4. The adsorption-desorption isotherm curve of SBA-15 samples 

The methylene blue dye and copper(II) adsorption process on the surface of silica SBA-15 occurs 

because the adsorbent material is mesoporous material which allows the adsorption of industrial waste 

into the silica SBA-15 pore. In addition, there is an interaction of Si-O and Si-O-Si groups as active 

groups which play a role in the MBD and Cu(II) adsorption process. The studied parameter of the 

adsorption process was the efficiency of adsorption of  silica SBA-15 [20,25].  

Prior to analysing the interview data in Table 2 and Figure 4, the results were confirmed for a 

sampling of pollution control. On completion of the adsorption process, the multi-point BET of 

parameter estimation was carried out. When removing MBD as an organic pollutant model, it was 

important to large pore diameter and pore volume. Finally, questions were asked as to the role of the 

high surface area of  SBA-15 can utilize to adsorb Cu(II) inorganic pollutant model. Overall, these 

results indicate that silica SBA-15 materials have more potential application in efficient photocatalytic 

adsorption of methylene blue dye and copper (II) solution. Further studies are required to establish the 

viability of adsorption capacity and morphology analysis of silica SBA-15. 
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4.  Conclusion 

The purpose of the current study was to determine multi-point BET, characteristic analysis of silica 

SBA-15, and evaluate adsorption-desorption isotherm curve for measuring pore size, pore volume, and 

specified surface area on photocatalytic adsorption removal of methylene blue dye and copper (II) as 

pollutant industrial model. The current data highlight  the importance of large pore diameter and pore 

volume to trapt methylene blue dye and high surface area for active site to reduce copper (II).  
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