


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 1/14

Table of contents

Open all abstracts

Preface

Papers

Volume 456
2020

Previous issue Next issue

The 10th International Conference on Green Technology (ICGT) "Empowering the Fourth
Industrial Revolution through Green Science and Technology" 2-3 October 2019, Malang,
Indonesia

Accepted papers received: 10 February 2020 
Published online: 07 April 2020

 

011001OPEN ACCESS

Preface
 View article  PDFOpen abstract

011002OPEN ACCESS

The Committee
 View article  PDFOpen abstract

011003OPEN ACCESS

Peer review statement

 View article  PDFOpen abstract

012001OPEN ACCESS

Identification of neuropeptides in gastropod mollusks. - Classical and brand-new
approaches –
F Morishita, T Takahashi, T Watanabe, T Uto, K Ukena, M Furumitsu and T Horiguchi

 View article  PDFOpen abstract

012002OPEN ACCESS

Application of electron accelerator for flue gas treatment of coal power plant to support
green technology

Darsono

https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/volume/1755-1315/456
https://iopscience.iop.org/issue/1755-1315/455/1
https://iopscience.iop.org/issue/1755-1315/457/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/011001
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/011001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/011001/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/011002
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/011002/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/011002/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/011003
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/011003/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/011003/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012001
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012001/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012001/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012002


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 2/14

 View article  PDFOpen abstract

012003OPEN ACCESS

Biodiesel production from Kesambi (Schleichera oleosa) oil using multi-walled carbon
nanotubes supported zinc oxide as a solid acid catalyst

N P Asri, Y Yuniati, H Hindarso, Suprapto and R R Yogaswara

 View article  PDFOpen abstract

012004OPEN ACCESS

Sonochemical synthesis of SrTiO /TiO  heterojunction material
V N Istighfarini, S N L Aprilia and A Prasetyo

3 2

 View article  PDFOpen abstract

012005OPEN ACCESS

Synthesis of Maghemite (γ-Fe O ) nanoparticles pigment from lathe waste by sonication
– calcination method

L M Khoiroh, F Khidin and R Ningsih

2 3

 View article  PDFOpen abstract

012006OPEN ACCESS

Utilization of polystyrene waste with biodiesel from cooking oil waste as feedstock in
catalytic cracking using Al-MCM-41/Ceramic and Pd/Al-MCM-41/Ceramic catalysts
H Juwono, F S Pamungkas, A Elliyanti, A Assari, A H Dermawan and A Nurfitriyah

 View article  PDFOpen abstract

012007OPEN ACCESS

Synthesis and characterization of silica gel from Lapindo mud Sidoarjo

A Rahmayanti, Q A'yuni, H Hartati, P Purkan and I G Romanza

 View article  PDFOpen abstract

012008OPEN ACCESS

The effect of microwave irradiation on reduced graphene oxide from coconut shells
D R Yanti, U Hikmah, A Prasetyo and E Hastuti

 View article  PDFOpen abstract

012009OPEN ACCESS

Isolation, identification, and bioactivity of steroids isolates from Hydrilla verticillata
petroleum ether fraction

A G Fasya, S Amalia, D S Megawati, F Salima, V A Kusuma and B Purwantoro

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012002/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012002/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012003
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012003/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012003/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012004
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012004/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012004/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012005
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012005/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012005/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012006
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012006/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012006/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012007
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012007/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012007/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012008
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012008/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012008/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012009
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012009/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012009/pdf
https://iopscience.iop.org/issue/1755-1315/456/1


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 3/14

012010OPEN ACCESS

Modification of Methyl Orange dye as a light harvester on solar cell
H Setyawati, M S Hadi, H Darmokoesoemo, I K Murwani, A J Permana and F Rochman

 View article  PDFOpen abstract

012011OPEN ACCESS

Silica-cellulose material application as the immobilization matrix of Pseudomonas
fluorescens

M Royanudin, Y Utomo and S Wonorahardjo

 View article  PDFOpen abstract

012012OPEN ACCESS

Pharmacology potency of thin layer chromatography steroid isolates of Chlorella sp.
chloroform fraction
D S Megawati, A G Fasya, R A Pratiwi and N Maghfiroh

 View article  PDFOpen abstract

012013OPEN ACCESS

The effect of synthesis time to particle size of Bi Ti O  which synthesized using molten
single salt NaCl method

T Januari, N Aini, H Barroroh and A Prasetyo

4 3 12

 View article  PDFOpen abstract

012014OPEN ACCESS

Anticancer activity in 2-methoxy-4-((4-methoxy-phenilimino)-methyl)-phenol compound
on T47D breast cancer cells

L Sukria, E K Hayati, A Hanapi, R Adawiyah and R Ningsih

 View article  PDFOpen abstract

012015OPEN ACCESS

Modification of corn stalk using citric acid as biosorbent for methylene blue and
malachite green
E Yulianti, R Mahmudah, S N Khalifah, A Prasetyo, A S Irviyanti, A F Romadhoni and G P Yudisputra

 View article  PDFOpen abstract

012016OPEN ACCESS

The effect of acid variation on physical and chemical characteristics of cellulose isolated
from Saccharum officinarum L. Bagasse

B Fauziyah, M Yuwono and Isnaeni

 View article  PDFOpen abstract

012017OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012010
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012010/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012010/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012011
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012011/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012011/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012012
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012012/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012012/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012013
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012013/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012013/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012014
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012014/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012014/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012015
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012015/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012015/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012016
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012016/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012016/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
Kokoh
Highlight

Kokoh
Highlight



10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 4/14

Effect of doping Fe  and Cu  on the microstructure and electrical properties of cryptomelane-type
MnO  prepared by sol-gel method

E Hastuti, W R Agustin and I Yuliana

3+ 2+

2

 View article  PDFOpen abstract

012018OPEN ACCESS

Synthesis of schiff base compound from vanillin and aniline volume variations of acid
catalyst from Belimbing Wuluh using grindstone method

F F H Abdurrafi, A Hanapi and R Ningsih

 View article  PDFOpen abstract

012019OPEN ACCESS

Design for temperature distribution of continuous furnace system for sintering
application
Widyastuti, B P Anggara, F F Sulistya, W Jatimurti, A S Wismogroho and V M Pratiwi

 View article  PDFOpen abstract

012020OPEN ACCESS

Analysis of 1,4 naphthoquinone in the Indonesian medical plant from extract Eleutherine
palmifolia (L.) Merr by UHPLC

R Annisa, E Hendradi and M Yuwono

 View article  PDFOpen abstract

012021OPEN ACCESS

Competence of small medium enterprise employees to Implement ISO 14001:2015 (case
study: laundry machine industry SME in Bantul Yogyakarta)
I Y Budi, M Karuniasa and R Nurcahyo

 View article  PDFOpen abstract

012022OPEN ACCESS

Digital workplace: digital transformation for environmental sustainability

N Yalina and I S Rozas

 View article  PDFOpen abstract

012023OPEN ACCESS

Selected purple-fleshed sweet potato genotypes with high anthocyanin contents
E Ginting, R Yulifianti and F C Indriani

 View article  PDFOpen abstract

012024OPEN ACCESS

Simulation of climate change impact on maize growth and yield using DSSAT modeling

B A Fanshuri

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012017
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012017/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012017/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012018
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012018/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012018/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012019
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012019/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012019/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012020
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012020/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012020/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012021
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012021/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012021/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012022
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012022/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012022/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012023
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012023/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012023/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012024


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 5/14

 View article  PDFOpen abstract

012025OPEN ACCESS

Conversion of citrus farming to organic in Dau, Malang, East Java: an improvement
discourse. A review

L Mufidah, S Widyaningsih and E Budiyati

 View article  PDFOpen abstract

012026OPEN ACCESS

Applying a stock-based model for estimating the amount of personal computer waste
R Siringo, H Herdiyansyah and R D Kusumastuti

 View article  PDFOpen abstract

012027OPEN ACCESS

Green infrastructure pattern of Manggar riverbank as Minapolitan (fishing town)
settlement

M Ulimaz and N A Jordan

 View article  PDFOpen abstract

012028OPEN ACCESS

Ethnobotanical study of plants for the ceremony of seventh month-pregnancy (Mitoni) by
communities of Mojosari, Mojokerto regency
E B Minarno, D L Rahmawati, S Felinda and R S Resmisari

 View article  PDFOpen abstract

012029OPEN ACCESS

The effect of nozzle size on dissolved oxygen value using fine bubble aeration. Case
study: Leachate treatment in Manggar landfill

M M Harfadli

 View article  PDFOpen abstract

012030OPEN ACCESS

New compounds of pregnanone from Calotropis gigantea roots actively against colon
cancer cell WiDr through cell cycle inhibition
R Mutiah, A Widyawaruyanti and Sukardiman

 View article  PDFOpen abstract

012031OPEN ACCESS

Turbidity of Saccharomyces cerevisiae: a proposed cell quantification method

A Syauqi, H Santoso and S N Hasana

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012024/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012024/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012025
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012025/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012025/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012026
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012026/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012026/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012027
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012027/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012027/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012028
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012028/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012028/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012029
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012029/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012029/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012030
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012030/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012030/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012031
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012031/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012031/pdf
https://iopscience.iop.org/issue/1755-1315/456/1


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 6/14

012032OPEN ACCESS

Disinfecting technology of Camellia sinensis L inoculants through in vitro culture
Sutini, Widiwurjani, N Augustien, DU Pribadi and A P Djoko

 View article  PDFOpen abstract

012033OPEN ACCESS

Effectiveness of macro compound NK fertilization on growth and yield of corn

L Aisyawati and Z Arifin

 View article  PDFOpen abstract

012034OPEN ACCESS

Pilot-scale production of Boletus colossus culture for promoting the growth of Para
rubber trees
W Dechmahitkul, K Khumvongsa and P Mekvichitsaeng

 View article  PDFOpen abstract

012035OPEN ACCESS

Modeling and optimization of palm oil moisture loss as biodiesel pretreatment

Y Hendrawan, N S Maharani, B D Argo and Y Wibisono

 View article  PDFOpen abstract

012036OPEN ACCESS

Assessment of agronomic performance and shattering resistance of F7 soybean lines

A Krisnawati, A Soegianto, B Waluyo and Kuswanto

 View article  PDFOpen abstract

012037OPEN ACCESS

Release test of N, P, and K of complete slow release fertilizer (PUKAP JESTRO-1) and
its effect on the growth of young siam citrus (Citrus nobilis Lour.)
Sutopo, T G Aji and E Budiyati

 View article  PDFOpen abstract

012038OPEN ACCESS

Detection of Staphylococcus aureus in wound infection on the skin surface

E R Ekawati, W Darmanto and S P A Wahyuningsih

 View article  PDFOpen abstract

012039OPEN ACCESS

Community accompaniment at Rw 16, Mangliawan village, Pakis subdistrict, Malang
regency to create a clean and green environment
A A Pangestuti, S Bekti and E Fitriani

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012032
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012032/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012032/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012033
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012033/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012033/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012034
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012034/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012034/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012035
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012035/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012035/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012036
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012036/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012036/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012037
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012037/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012037/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012038
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012038/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012038/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012039


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 7/14

 View article  PDFOpen abstract

012040OPEN ACCESS

Field notes: terrestrial orchids in the Lappadata Forest, Bone, South Sulawesi

D Mudiana and E E Ariyanti

 View article  PDFOpen abstract

012041OPEN ACCESS

Biological control of Bemisia tabaci gennadius by using entomopathogenic fungi
Aschersonia aleyrodis
Y Prayogo and M S Y I Bayu

 View article  PDFOpen abstract

012042OPEN ACCESS

Population density, human development index, priority watersheds and voluntary
disclosure of pollutant release data by textile companies in Indonesia

A A Birry, S W Utomo and H Herdiansyah

 View article  PDFOpen abstract

012043OPEN ACCESS

Comparison between chemical and natural treatments for bamboo as building material
towards sustainable construction method
E Setiyowati and A B Mappaturi

 View article  PDFOpen abstract

012044OPEN ACCESS

Study of house orientation and their placement towards sustainable Islamic residential
area

N Junara, E Mutiara and S Senjana

 View article  PDFOpen abstract

012045OPEN ACCESS

Integrated sustainability index of east Surabaya with casbee tools toward a sustainable
city
A N Handryant, S Harini, T Kusumadewi and P Kurniawaty

 View article  PDFOpen abstract

012046OPEN ACCESS

Rebranding effort for public and private territories in the riverbank settlement of
Kampung Tridi Malang

A Subaqin, T Kusumadewi, M I Faqihuddin, A Z Husna, A Sedayu and M A Hariyadi

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012039/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012039/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012040
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012040/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012040/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012041
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012041/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012041/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012042
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012042/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012042/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012043
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012043/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012043/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012044
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012044/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012044/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012045
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012045/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012045/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012046
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012046/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012046/pdf
https://iopscience.iop.org/issue/1755-1315/456/1


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 8/14

012047OPEN ACCESS

Contribution of bamboo materials in architecture education towards sustainable
community development
L Maslucha, Y E Putrie, S Rahma, A N Handryant and V Ramardani

 View article  PDFOpen abstract

012048OPEN ACCESS

Cropping patterns and plants diversity in agroforests in Wringin village subdistrict of
Wringin Bondowoso East Java

Solikin and S A Danarto

 View article  PDFOpen abstract

012049OPEN ACCESS

Implementation green industry standard at textile industry and textile product
L Indrayani and M Triwiswara

 View article  PDFOpen abstract

012050OPEN ACCESS

The response of several groundnut cultivars on fertilization in drylands with the dry
climate
A Wijanarko and A A Rahmianna

 View article  PDFOpen abstract

012051OPEN ACCESS

Utilization of black tea waste as natural batik dyes on cotton and silk

M Triwiswara and L Indrayani

 View article  PDFOpen abstract

012052OPEN ACCESS

Productivity of soybean under palm oil plantation on tidal swamps due to several
packages of technology
A Harsono, A Wijanarko and S A D Lestari

 View article  PDFOpen abstract

012053OPEN ACCESS

Response of groundnut promising lines to various environments

J Purnomo and A A Rahmianna

 View article  PDFOpen abstract

012054OPEN ACCESS

The influence of P fertilizer on growth and yield of maize on dry land

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012047
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012047/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012047/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012048
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012048/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012048/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012049
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012049/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012049/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012050
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012050/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012050/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012051
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012051/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012051/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012052
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012052/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012052/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012053
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012053/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012053/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012054


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 9/14

W Handayati and D Sihombing

 View article  PDFOpen abstract

012055OPEN ACCESS

Reproductive activity patterns of four species of Cinnamomum in Purwodadi Botanic
Garden
T Yulistyarini

 View article  PDFOpen abstract

012056OPEN ACCESS

Preliminary study of the site-specific inorganic fertilization on lowland rice in Bangkalan
Madura

D Sihombing, Z Arifin and W Handayati

 View article  PDFOpen abstract

012057OPEN ACCESS

Simulation of mechanical stimulation effect on bone density changes due to age-based
finite element method (FEM)
K Yakin, N I Rusmana, I Setyaningsih and M Tirono

 View article  PDFOpen abstract

012058OPEN ACCESS

Immunomodulatory activity of exopolysaccharides produced by Leuconostoc
mesenteroides strains isolated from palm (Borassus flabellifer L.) sap

A Ma'unatin, Harijono, E Zubaidah and M Rifa'i

 View article  PDFOpen abstract

012059OPEN ACCESS

The increased yield of rice due application of high-potassium-NPK fertilizer to low-
potassium-soil content
N Istiqomah and C Tafakresnanto

 View article  PDFOpen abstract

012060OPEN ACCESS

Screening of antagonistic fungi against web blight disease and identification of volatile
metabolites produced by Trichoderma

E Yusnawan, A Inayati and Y Baliadi

 View article  PDFOpen abstract

012061OPEN ACCESS

Potential of extract rice bran fermented by Rhizopus oryzae as antibacterial against
Salmonella typhi

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012054/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012054/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012055
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012055/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012055/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012056
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012056/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012056/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012057
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012057/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012057/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012058
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012058/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012058/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012059
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012059/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012059/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012060
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012060/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012060/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012061


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 10/14

A Jannah, H Barroroh and A Maunatin

 View article  PDFOpen abstract

012062OPEN ACCESS

Designing the blind stick using the SRF-04 distance sensor based on GPS tracker and
navigation
S A Hulukati and I A Salihi

 View article  PDFOpen abstract

012063OPEN ACCESS

Sprinkler irrigation design with microcontroller based on IoT

E Noerhayati, Margianto, B Dwisulo and A Rahmawati

 View article  PDFOpen abstract

012064OPEN ACCESS

Environmental literacy discourse represented in local portal "Nggalek.co"
M Rahayu

 View article  PDFOpen abstract

012065OPEN ACCESS

Assessing high school student's chemical literacy on salt hydrolysis

Muntholib, AH Mauliya, Y Utomo and MS Ibnu

 View article  PDFOpen abstract

012066OPEN ACCESS

Effect fix drag-reducing on blades to performance of savonius wind turbine
I H Siregar, M Effendy and A H A Rasyid

 View article  PDFOpen abstract

012067OPEN ACCESS

Ecosolution: new organic architecture on Wonocolo Geo-Heritage Center

I K Fauziah, P Kurniawaty and M A Bahar

 View article  PDFOpen abstract

012068OPEN ACCESS

An examination of medicinal potential of Pneumatopteris callosa: phytochemical
screening, antibacterial, and antioxidant activity
R N H Daryono and M Rhomawati

 View article  PDFOpen abstract

012069OPEN ACCESS

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012061/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012061/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012062
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012062/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012062/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012063
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012063/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012063/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012064
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012064/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012064/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012065
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012065/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012065/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012066
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012066/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012066/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012067
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012067/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012067/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012068
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012068/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012068/pdf
https://iopscience.iop.org/issue/1755-1315/456/1


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 11/14

Diversity and clustering analysis of Sterculia quadrifida R.Br from Kupang, East Nusa Tenggara,
Indonesia based on morphological and anatomical characters

Uslan, Asmiati and N Lestari

 View article  PDFOpen abstract

012070OPEN ACCESS

The potential of probiotics of malozndialdehide and gonadosomatic index of Tilapia
(Oreochromis Niloticus) after exposure of cadmium

A Hayati, A P Taufiq, W Seftiarini, A P Wanguyun, M Amira, P A D Putra and B Muchtaromah

 View article  PDFOpen abstract

012071OPEN ACCESS

The active compound of soursop leaf extract (Annona muricata, L.) as anti-vaginal
discharge (Fluor albus)
E Rustanti and Z Fatmawati

 View article  PDFOpen abstract

012072OPEN ACCESS

The effect of additional skim and fermentation time on the amount of lactic acid bacteria
and the pH of soyghurt

E Guntiyastutik, Sugiarto and A M P Nuhrawangsa

 View article  PDFOpen abstract

012073OPEN ACCESS

Synthesis of nanomagnetite coated with carboxymethyl kappa carrageenan (CMKC) as a
binder of sodium diclofenac
B Zuhroti, I K Kusumaningrum, A R Wijaya and N N Purnama

 View article  PDFOpen abstract

012074OPEN ACCESS

Detection of hijab syar'i as smart clothes system for moslem people using high
performance of parallel computing

I Cholissodin, D E Palupi, M Y Y Putra and S Aprilisia

 View article  PDFOpen abstract

012075OPEN ACCESS

Construction analysis of the string motion model on Sasando musical instrument
A Kusumastuti, D N Brylliant and N A Hidayati

 View article  PDFOpen abstract

012076OPEN ACCESS

Determination of consumer price index with generalized space-time autoregressive

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012069
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012069/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012069/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012070
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012070/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012070/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012071
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012071/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012071/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012072
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012072/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012072/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012073
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012073/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012073/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012074
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012074/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012074/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012075
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012075/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012075/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012076


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 12/14

S Harini and N Nuronia

 View article  PDFOpen abstract

012077OPEN ACCESS

Properties of cassava starch-based bioplastics and CMC with sorbitol as A plasticizer
T Tamara, Sumari, Nazriati and S Arni

 View article  PDFOpen abstract

012078OPEN ACCESS

The effect of synthesis reaction medium polarity on the degree of substitution (DS) value
of carboxymethyl Kappa carrageenan (CMKC) synthesis: case study of isopropanolethanol-ethyl
acetate mixture uses as synthesis reaction medium

N N Purnama, I K Kusumaningrum, A R Wijaya and B Zuhroti

 View article  PDFOpen abstract

012079OPEN ACCESS

Bio-prospecting bamboo collection in purwodadi botanic gardens
S Sofiah and H Susim

 View article  PDFOpen abstract

012080OPEN ACCESS

Histopathology of gill tissue koi carp (Cyprinus carpio) infected Myxobolus sp. with
treatment of diflubenzuron

U Yanuhar, M Musa, R D Putri, N R Caesar and N S Junirahma

 View article  PDFOpen abstract

012081OPEN ACCESS

Space debris as environmental threat and the requirement of Indonesia's prevention
regulation
J M Hutagalung, C I Tobing, J Debastri and R T Amanda

 View article  PDFOpen abstract

012082OPEN ACCESS

Gender equality as a challenge for the implementation of environmental law

E D Saputri, I G A K R Handayani, I D A Nurhaeni and S Hermawan

 View article  PDFOpen abstract

012083OPEN ACCESS

Perception of field agricultural extension on the implementation of the law on protection
and empowerment of farmers (republic of Indonesia law number 19 of 2013) in grobogan regency
B Y D Nurfaidah and E Rusdiyana

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012076/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012076/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012077
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012077/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012077/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012078
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012078/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012078/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012079
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012079/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012079/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012080
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012080/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012080/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012081
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012081/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012081/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012082
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012082/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012082/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012083


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 13/14

 View article  PDFOpen abstract

012084OPEN ACCESS

Legal politics and public policies in the industrial era 4.0 (an Indonesian legal civilization
discourse perspective of prophetic science religiousity)

M Lutfi

 View article  PDFOpen abstract

012085OPEN ACCESS

Interpretation of laylatulqadr time by analyzing earthquake data
A Rauf, Rusli and A Furaida

 View article  PDFOpen abstract

012086OPEN ACCESS

Environmental Jurisprudence Approach in Maslahat-Based Development

Maimunah, Norwili, Junaidi and Thabrani

 View article  PDFOpen abstract

012087OPEN ACCESS

The earthquake events and impacts mapping in Bali and Nusa Tenggara using a
clustering method
S Harini, H Fahmi, A D Mulyanto and M Khudzaifah

 View article  PDFOpen abstract

012088OPEN ACCESS

Tensile strength and elongation analysis on nano cellulose Film Isolated from Sugarcane
Bagasse

M Yuwono, B Fauziyah, Isnaeni and A Nisak

 View article  PDFOpen abstract

012089OPEN ACCESS

Potency of maize production by the application of NPK (15-10-20) fertilizer and organic
fertilizer on irrigated field dry season 1
Sugiono and A Krismawati

 View article  PDFOpen abstract

012090OPEN ACCESS

Crop productivity and financial feasibility of corn farming with various diverse fertilizer
treatments on dry land

A Krismawati and Sugiono

 View article  PDFOpen abstract

https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012083/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012083/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012084
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012084/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012084/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012085
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012085/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012085/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012086
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012086/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012086/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012087
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012087/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012087/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012088
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012088/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012088/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012089
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012089/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012089/pdf
https://iopscience.iop.org/issue/1755-1315/456/1
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012090
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012090/meta
https://iopscience.iop.org/article/10.1088/1755-1315/456/1/012090/pdf
https://iopscience.iop.org/issue/1755-1315/456/1


10/31/22, 12:25 PM IOP Conference Series: Earth and Environmental Science, Volume 456, 2020 - IOPscience

https://iopscience.iop.org/issue/1755-1315/456/1 14/14

JOURNAL LINKS

Journal home

Journal scope

Information for organizers

Information for authors

Contact us

Reprint services from Curran Associates

https://iopscience.iop.org/1755-1315
https://iopscience.iop.org/1755-1315/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=AKAOjstdjo6VuGF4R-Dtgf0RFYzdALOEh3cWMo_DA5Cg2ia9BDO5mpnX2LMJ_DZ3a8Qd_poSIc9IdLbBJplHbAgHZzLII4zxvBYkNTqbO1AJg_9EyIt_F_vAt_S7UpoqdrWsVkFphNNDZRVBdt8fArO6HSz0fYBZqNboQIQ7SgJPHt16LuB8LVhYox1PGoA9snCCX3SzxchDxI9t--NNBP5RIJqyeDY0EpCXDXwd2V6cLlxoBmn2CYS25KEuBqwi8RETalcxajuV-bbOWWfEQEjQ2HUACS8sRuqyO_cwLQRMY4tjfA3jccWb3Em0rQ-itZVevGFsk7PszApSy5U&sai=AMfl-YRRy23FcBVdi6toZfvk9sRdhsw9NOlT6DiY0KjPSgCuCIuuDFGbK4v8oBK24pWi0B8NcAaxC-I3QnDMpQidASILIRWA7_hYzNU8S2PoVDZuJOlQI1l1PVcBPHKPziYprnNQmhLgUA&sig=Cg0ArKJSzL8t911sXZue&fbs_aeid=[gw_fbsaeid]&adurl=https://physicsworld.msgfocus.com/k/Iop/pw_wp_witec_08_09_2022_batterieswithraman
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvif51PqvS20__Jz4oMOC7jwuwQqYpYPc9xgDvbNw8sFue59vjEusslooKueean6MwtQvLDiCx3tJKv1MVlWjP9FNf6QM1lcayNdU_7oBCCdpax9-IBiZn-2WomT2AUsEGVdtospvV_LDPf4BCUAhaU1wXHraHY5KStjhlsE2rbXX_J3iaJZ-yjoTg4D-Q5A7FwBl3W_lUDa3lih_oQQv7xabGij2VTr9l98tInsQWKkf24CassJWpGdsjhqUkp1jNpYNx6xMWoDa3yf8yS6GquVZ_DrKu-V8Rf1kdAGC4IqsPgevvsAozZ2Zy_VGq5HKq_QQ88VN1CgQSa_giY&sai=AMfl-YSnBkO2pA47CsLvqbB_jlN34p7pNeUf_x3e9lDjEaDCD__OkWylmO1MmAm1cvBc3-V2GAhD_75J6YJ_bLQjqULMqCwIuOFCH__3RM1wWePTcJMhHxJArJaS-9QDOtOy3-7k37FNwA&sig=Cg0ArKJSzLxtuoELHUn5&fbs_aeid=[gw_fbsaeid]&adurl=https://physicsworld.msgfocus.com/k/Iop/pw_wp_mcl_23082022_diymicroscope


BUKTI SCOPUS 

 

 

 

 



BUKTI KORESPONDENSI 

 

 

 

 

 

Kokoh
Highlight



BUKTI KORESPONDENSI 

 

 

 

 



BUKTI KORESPONDENSI 

 



IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Modification of Methyl Orange dye as a light harvester on solar cell
To cite this article: H Setyawati et al 2020 IOP Conf. Ser.: Earth Environ. Sci. 456 012010

 

View the article online for updates and enhancements.

This content was downloaded from IP address 139.195.110.34 on 08/04/2020 at 05:28

https://doi.org/10.1088/1755-1315/456/1/012010


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

ICGT 2019

IOP Conf. Series: Earth and Environmental Science 456 (2020) 012010

IOP Publishing

doi:10.1088/1755-1315/456/1/012010

1

Modification of Methyl Orange dye as a light harvester on 
solar cell 

H Setyawati1,*, M S Hadi1, H Darmokoesoemo1, I K Murwani2, A J Permana1 and 
F Rochman1 
1Departement of Chemistry, Faculty of Science and Technology, Airlangga 
University, Surabaya 60115, Indonesia 
2Department of Chemistry, Institut Teknologi Sepuluh Nopember Surabaya 60111, 
Indonesia 

*E-mail: harsasi-s@fst.unair.ac.id 

Abstract. The purpose of this research is to modify methyl orange be a complex compound Fe 
(II) -methyl orange and apply it as a light harvester on DSSC (Dye-Sensitized Solar Cell) 
technology. Titanium dioxide was used as a semiconductor and synthesized from 
tetrabuthylorthotitanate (TBOT). The wavelength spectra of Fe (II)-methyl orange was 
characterized by UV-Vis spectrophotometer and showed d-d transition at 420.50 nm and charge 
transfer at 262 nm. The interaction of metal-ligand bonding (Fe –N) was characterized by FTIR 
spectrophotometer and shown at wavenumber 316.33 cm-1. Fe(II)-methyl orange was a 
paramagnetic compound with magnetic moment 3.9 BM and ionic compound because of its 
conductivity higher than its solvent. The photovoltaic analysis confirmed that Fe(II)-methyl 
orange produced a current of 40 mA, a voltage of 0.38 V and an efficiency of 0.24%. 

1.  Introduction 
Nowadays, an energy issue is one of a challenging problem faced by many countries in the world. 
Scientists are racing to find an effective energy source to tackle that problem. In Indonesia, the most 
promising renewable energy source is sunlight. Potency sunlight in Indonesia is almost 112000 
GWp/day and illuminated most of the year. The best technology, which can be applied to utilize sunlight 
energy, is a Dye-Sensitized Solar Cell (DSSC). DSSC is one of the solar cell technologies which harness 
a dye as a light harvester which capturing the energy of sunlight and convert them into electricity. DSSC 
has many advantages such as easy to modified, easy to fabricate, low cost and environmental friendly 
[1-4]. On the other hand, as a developing country, environmental pollution in Indonesia is a significant 
problem too. Dye waste in the water is one of a big issue. One of the dyes that highly contribute to the 
waste is methyl orange. Methyl orange is one of the chemical compounds which really hard to degrade 
and has high stability [5]. In terms of the structure, methyl orange is photo-reactive, has the ability to 
capture photon from the sun and highly suitable utilized as a light harvester on a solar cell [6]. Therefore, 
in this research, dye waste methyl orange will be applied to solar cell technology.  

The incorporation of metal and dye structure was proven increasing the ability of dye as a light 
harvester. The presence of metal can improve the chemical and thermal stability of dye. Besides, the 
interaction of metal to the dye structure will produce a charge transfer phenomenon that will facilitate 
the electron transfer process [7-9].  Hence, in this research iron (II) will be used to modify a methyl 
orange structure. Based on the energy and environmental issues, this research will be investigating the 
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modification of methyl orange as a light harvester on a solar cell. This research can be an excellent 
solution to produce green energy from dye waste. The modification process will be conducted by 
inserting an iron to the methyl orange structure through the formation of metal complexes process. The 
modified methyl orange will be characterized by spectrophotometer UV-VIS and Fourier Transform 
Infra-Red (FTIR). The semiconductor that will be used is titanium dioxide from organic precursor 
tetrabutylorthotitanate (TBOT). The counter electrode will utilize graphite and potassium three iodide 
(KI3) as an electrolyte. The photovoltaic performance of modified methyl orange will be assay by 
multimeter and lux meter. 

2.  Methods 

2.1.   Determination of metal-ligand mole ratio 
Determination of metal-ligand ratio was conducted by UV-VIS spectrophotometer. A metal solution in 
a fixed mole (Fe (II)) was reacted by methyl orange solution in a various mole. The mixture was 
determined their absorbance from the maximum wavelength of methyl orange. Then, the absorbance 
from each solution was plotted into a regression line to determine the metal-ligand ratio. 

2.2.  Modification of methyl orange through metal insertion 
In this research, the modification process has been done by inserting a metal to the methyl orange 
structure through the formation of metal complexes. A metal complex has been synthesized with ratio 
metal to a ligand which suitable with the previous step. Weighed 1 mole of (NH4)2Fe(SO4)2.6H2O and 
3 mole of methyl orange powder then each of them was dissolved in ethanol. The two solutions were 
mixture, stirred and refluxed at 78 °C until the volume is one third from the initial volume. After that, 
the mixture was left overnight until the sediment was formed. The synthesized sediment then purified 
by hot ethanol and dried.  

2.3.  Characterization of the modified methyl orange 
The compound from the modified process that over mentioned above was characterized by some 
instruments to determine its structure and its characteristics. The compound was characterized by 
spectrophotometer UV-VIS to determine the wavelength characteristics and spectrophotometer FTIR to 
determine the interaction of metal and methyl orange. 

2.4.  Photovoltaic assay of the modified methyl orange 

2.4.1.  Preparation of sol-gel titanium dioxide as a semiconductor on solar cell. Titanium dioxide was 
prepared by reacting 10 mL of tetrabutylorthotitanate (TBOT) with 30 mL of ethanol and stirred using 
a magnetic stirrer for 30 minutes. Then, the mixture was added by 1 mL of hydrochloric acid (HCl) and 
stirred again for 30 minutes. Furthermore, the mixture was left overnight until a sol-gel formed [3]. 

2.4.2.   Preparation of a working electrode on solar cell. In this research, the body of the solar cell was 
constructed by a conductive glass (Fluorine Thin Oxide, FTO glass). For a working electrode, first, a 
glass plate with a size of 2.5 cm x 2.5 cm with 1 mm of thickness was sanded to obtain a rough-surfaced. 
Then, the glass plate was soaked with ethanol for 24 hours. Furthermore, the glass plate was coated by 
sol-gel titanium dioxide using a Doctor Blade technique to obtain the thin layer titanium dioxide. A sol-
gel solution of TiO2 was dropped on the glass plate surface and flattened using a stirring rod until 
obtained a homogenous coating. Then, a coated glass plate was calcined at a temperature of 450°C for 
30 minutes. The obtained titanium dioxide was characterized by X-Ray Diffraction.  Second, the coated 
glass was soaked by solution of 10-5 M of dye (methyl orange; Fe-methyl orange, respectively) for 24 
hours until the optimal absorption was obtained. Then, the glass was stored in a dark container and 
protected from scratches that can damage the coating. 
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2.4.3.  Preparation of a counter electrode on solar cell. A counter electrode was prepared by shading 
the glass surface using graphite pencil homogenously. After that, the surface was re-coated by carbon 
until obtained a dark intensively coating.  

2.4.4.  Assembling of solar cell device. The solar cell device was assembled by attaching a working 
electrode and a counter electrode where the working electrode was placed on the top position. Between 
the two electrodes were dropped an electrolyte solution KI3. Then, the two electrodes were clamped 
with clips and connected to the multimeter and potentiometer 100 kΩ. The circuit was described in 
Figure 1. The solar cell circuit was connected to a multimeter cable where the positive pole was 
connected to the counter electrode and the negative pole was connected to the working electrode. Then, 
the solar cell device was irradiated for 2 weeks by direct sunlight and every day the maximum current 
and voltage were measured. The intensity of the sunlight was also measured using a lux meter.  

 

Figure 1. The circuit of solar cell device. 

3.  Results and discussion 

3.1.  The result of mole ratio determination and modification of methyl orange  
This research has successfully investigated the modification of methyl orange as a light harvester on 
solar cell application. The modification of methyl orange was conducted by inserting metal to the methyl 
orange structure. Before the insertion process, firstly we determined the mole ratio of metal to methyl 
orange. In this research, a methyl orange is deemed as a ligand on complex compounds. The mole ratio 
of metal to ligand was determined by Job methods [10] and the result is described in Figure 2. Figure 2 
shows that mole ratio of metal (iron) to ligand (methyl orange) is 0.3. It means that one mole iron could 
bind 3 mole of methyl orange. Based on this result, the structure of modified methyl orange is predicted 
as octahedral and described in Figure 4. After knowing the suitable proportion of metal and ligand, the 
modified methyl orange was synthesized through the formation of metal complexes process. The result 
of this modification was a blackish brown solids. 

3.2.  Characterization of the modified methyl orange 
In order to ensure the modification of methyl orange structure was successfully done, the solid of 
modified methyl orange characterized by spectrophotometer UV-VIS (shown in Table 1) and 
spectrophotometer FTIR (shown in Figure 3 and Table 2). Based on Table 1, we can see that after 
inserted by a metal, the modified methyl orange shows a hypsochromic shift of the maximum 
wavelength from methyl orange, namely from 464 nm to 420.50 nm. This phenomenon proved that the 
structure of methyl orange has been inserted by an iron metal and it means that the modification process 
has been successfully conducted. If we notice the UV absorption, we can see that the methyl orange 
shows a charge transfer phenomenon at 278 nm and the modified methyl orange at 262 nm. This charge 
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transfer phenomenon is a highly beneficial for solar cell application because this character will facilitate 
an electron transport on solar cell easily[11,12]. 

 
Figure 2. The ratio mole of metal to methyl orange. 

 
Table 1. The wavelength characteristic of dye. 

Compound Wavelength (nm) 

Modified methyl orange 420.50  262 

Methyl orange 464 278 

 
An interaction of metal in this case iron with the ligand (methyl orange) structure have been 

investigated by spectrophotometer FTIR and described in Figure 3 and Table 2. Using this 
characterization, we can determine what a functional group of ligand which bind with a metal [12-15]. 
Figure 3 shows that the modified methyl orange obtain coordination bonding between iron and methyl 
orange through Fe-N bonding at 316.33 nm. The chemical bonding is beneficial for a light harvester 
application because the strong bonding between metal and ligand will increase the chemical and thermal 
stability of compound. This condition is really support the light harvester function in catching a photon 
of sunlight [11, 12, 14, 16]. Based on the result of metal to ligand bonding characterization, the structure 
prediction of iron and methyl orange is described in Figure 4. 

3.3.  Photovoltaic assay of the modified methyl orange 

3.3.1.  The result of sol-gel titanium dioxide preparation. The making of sol-gel titanium dioxide was 
carried out by reacting tetrabutylorthotitanate (TBOT/C16H36O4Ti) as a precursor of TiO2 with ethanol 
as a solvent. Ethanol was chosen as a solvent because ethanol is a versatile solvent that can not only 
disperse TBOT but can also hydrolyse TBOT. The adding of HCl was function as an alkoxide hydrolysis 
catalyst [3]. After coated to a plate glass surface and dried by oven, the thin layer of TBOT was calcined 
with furnace to eliminate organic compounds in TBOT so that the remain was TiO2. Furthermore, the 
thin layer of titanium dioxide was characterized by XRD and described in Figure 5. The diffractogram 
on Figure 5 shows that the obtained titanium dioxide from TBOT precursor has amorphous structure. 
This amorphous crystal of semiconductor gives advantages namely give more surface for active particle 
(dye) wide spread in the top of semiconductor surface  [19, 20]. 
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Figure 3. The interaction of metal-ligand bonding on the modified methyl orange. 

Table 2. Functional group and wavenumber of dye on solar cell. 

Functional Group 
Wavenumber (cm-1) 

Methyl 
orange 

Modified methyl 
orange 

Theoretical value 

Fe-N - 316.33  300 – 400  [17] 
SO3Na 1118.71  1118.71  1070 – 1235  [18] 

C=C aromatic 1604.77  1604.77  1510 – 1607  [18] 
N=N 1365.60  1396.48  1400 – 1500  [18] 

 

 
Figure 4. The prediction structure of modified methyl orange. 
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Figure 5. The diffractogram of the obtained thin layer titanium dioxide. 

3.3.2.  The interaction of semiconductor and modified methyl orange as a dye. The interaction of 
semiconductor (TiO2) and dye (methyl orange) on the work electrode has been characterized by FTIR 
spectrophotometer and described in Figure 6. This characterization was done to investigate the bonds 
that occur between Ti from semiconductors and functional group from modified methyl orange. The 
bond between Ti and O on SO3 group in the modified methyl orange at wavenumbers 416.62 cm-1. This 
result is appropriate with theory that Ti-O bonding will appear in 400-600 cm-1 [17]. 

3.3.3.  The result of photovoltaic performance assay. The measurement of photovoltaic performance of 
a light harvester on solar cell was conducted by giving an external load to the solar cell device and then 
measuring the current and voltage produced by the light [21]. The result of this assay is shown in Table 
3. Table 3 shows that the modified methyl orange obtain the highest efficiency compare with methyl 
orange and semiconductor. It means that the modification of methyl orange structure with inserting a 
metal is proved can increase their ability in capturing a light from sunlight. The presence of metal on 
the modified methyl orange can increase their thermal and chemical stability so that can increase their 
performance on catching photon of sunlight. The more energy of sunlight could catch by a light 
harvester, the more electron regenerate in solar cell device, the more efficiency obtained [6]. 
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Figure 6. The interaction of titanium dioxide with modified methyl orange. 

Table 3. The photovoltaic parameter of modified methyl orange, methyl orange and semiconductor. 

4.  Conclusions 
The modification of methyl orange through metal insertion mechanism was proven increasing the 
photovoltaic performance of methyl orange from 0.756 % to 1.137%. The modified methyl orange 
showed the maximum wavelength at 420.50 nm and the charge transfer phenomenon at 262 nm. The 
interaction of metal to methyl orange was shown by a metal-ligand bonding at 316.33 cm-1. The thin 
layer of titanium dioxide as a semiconductor bind to the modified methyl orange structure through the 
Ti-O bonding at 416.62 cm-1.  
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