
 



5/24/23, 10:48 AM Journal of Physics: Conference Series, Volume 2080, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2080/1 1/7

Table of contents

Open all abstracts

Preface

Advanced polymer

Volume 2080
2021

Previous issue Next issue

1st International Conference on Green Materials, Processing and Characterization 2021
(ICoGMPAC 2021) 12 October 2021, Perlis, Malaysia

Accepted papers received: 19 October 2021
Published online: 12 November 2021

 

011001OPEN ACCESS

Preface

 View article  PDFOpen abstract

011002OPEN ACCESS

Peer review declaration

 View article  PDFOpen abstract

012001OPEN ACCESS

Xylanase Production via Aspergillus niger: Effect of Carbon Source and Composition
C.Z. Tan, W. T. Chang, M. Tarrsini, Y. P. Teoh, K. C. Lee, B. Kunasundari, Q. H. Ng, Z. X. Ooi and C. Y. Low

 View article  PDFOpen abstract

012002OPEN ACCESS

Effect of infill density and raster angle on the mechanical properties of PLA

M.A. Tan, C. K. Yeoh, P. L. Teh, N. A. Rahim, C. C. Song and N. S. S. Mansor

 View article  PDFOpen abstract

012003OPEN ACCESS

A review on graft compatibilizer for thermoplastic elastomer blend
K.K. Nitiyah, Luqman Musa, M.S.M. Rasidi, Shayfull Zamree Abd Rahim, Rozyanty Rahman,

Ahmad Azrem Azmi and Allan RennieThis site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/volume/1742-6596/2080
https://iopscience.iop.org/issue/1742-6596/2079/1
https://iopscience.iop.org/issue/1742-6596/2081/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/011001
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/011001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/011001/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/011002
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/011002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/011002/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012001
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012001/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012001/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012002
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012002/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012002/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012003
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012003/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012003/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
http://ioppublishing.org/privacyPolicy


5/24/23, 10:48 AM Journal of Physics: Conference Series, Volume 2080, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2080/1 2/7

 View article  PDFOpen abstract

012004OPEN ACCESS

A green approach of superhydrophobic surface fabrication on recycled high-density
polyethylene using sodium chloride

Muhammad Aidil Adz'ryl Nor Azizan, Muhammad Salihin Zakaria, Razif Muhammed Nordin,

Khairul Anwar Abdul Halim, Bee Ying Lim and Muslim Abdurrahman

 View article  PDFOpen abstract

012005OPEN ACCESS

The potential of using sucrose particles for self-cleaning surface fabrication on recycled
high-density polyethylene
Yee Wen Yap, Muhammad Salihin Zakaria, Razif Muhammed Nordin, Khairul Anwar Abdul Halim, Bee Ying Lim

and Muslim Abdurrahman

 View article  PDFOpen abstract

012006OPEN ACCESS

Study on Mechanical Properties of Polyester with Addition of Recycle Gift or Members
Card
Aimimi Mat Dam and Zakiah Kamdi

 View article  PDFOpen abstract

012007OPEN ACCESS

Contact Force Measurement Approach for Measuring Glove-Skin Interfacial Pressure

C. X. Chen, S. H. Nasir, A. S. Sadun and H. Mustafa El Bakri

 View article  PDFOpen abstract

012008OPEN ACCESS

The Influence of Compounding Parameters on the Electrical Conductivity of LDPE/Cu
Conductive Polymer Composites (CPCs)
Farah Badrul, Khairul Anwar Abdul Halim, MohdArif Anuar Mohd Salleh, Azlin Fazlina Osman,

Nor Asiah Muhamad, Muhammad Salihin Zakaria, Nurul Afiqah Saad and Syatirah Mohd Noor

 View article  PDFOpen abstract

012009OPEN ACCESS

Effect of Thermal Treatment on Natural Dolomite

Siti Fatimah Azzahran Abdullah, Siti Shuhadah Md Saleh, Nur Farahiyah Mohammad, Mohd Sobri Idris and

H. R. Saliu

 View article  PDFOpen abstract

012010OPEN ACCESSThis site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012003/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012003/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012004
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012004/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012004/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012005/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012005/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012006
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012006/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012006/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012007
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012007/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012007/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012008
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012008/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012008/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012009
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012009/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012009/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012010
http://ioppublishing.org/privacyPolicy
USER

USER
Rectangle



5/24/23, 10:48 AM Journal of Physics: Conference Series, Volume 2080, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2080/1 3/7

Ceramic and Metallurgy

Effect of graphene nanoplatelet addition on the electrical conductivity of poly(hydroxybutyrate-co-
hydroxyvalerate) biocomposites

Syarifah Nuraqmar Syed Mahamud, Ovinesh Ganesan, Mohd Hanif Mohd Pisal and Nurul Ekmi Rabat

 View article  PDFOpen abstract

012011OPEN ACCESS

Mechanical Properties of Thermoplastic Starch Biocomposite Films with Hybrid Fillers

Di Sheng Lai, Sinar Arzuria Adnan, Azlin Fazlina Osman, Ismail Ibrahim and Hazrul Haq

 View article  PDFOpen abstract

012012OPEN ACCESS

The Study of Recycled Ethylene Propylene Diene Monomer (EPDM-r)/Polypropylene
(PP) Polymeric Blends
MH Zulkifli, MSM Rasidi, NAM Rahim, L Musa and Abdul Hakim Masa

 View article  PDFOpen abstract

012013OPEN ACCESS

Water Absorption Behaviour of Epoxy/Acrylated Epoxidized Palm Oil (AEPO)
Reinforced Hybrid Kenaf/Glass Fiber Montmorillonite (HMT) Composites

Rohani Mustapha, Siti Noor Hidayah Mustapha, M. J Suriani, C. M. Ruzaidi and M Awang

 View article  PDFOpen abstract

012014OPEN ACCESS

Processing and Characterisation of Charcoal Briquettes Made from Waste Rice Straw as
A Renewable Energy Alternative
Syed Nuzul Fadzli Syed Adam, Jamil Haer Muhammad Aiman, Firuz Zainuddin and Yahya Hamdan

 View article  PDFOpen abstract

012015OPEN ACCESS

Effect of Carbon Nanotube Loading on Electrical Properties of Electrospun
Polyvinylidene Fluoride (PVDF) Fiber

Jia Wei Lee, S.B Sharifah Shahnaz, A.Z Nur Hidayah, S. Yahud and Noorasikin Samat

 View article  PDFOpen abstract

012016OPEN ACCESS

Citric acid leaching process for removal of iron (Fe) from rice husk

Faizul Che Pa, Abdullah Chik and Hasan Zuhudi Abdullah

 View article  PDFOpen abstract

OPEN ACCESS

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012010
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012010/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012010/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012011
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012011/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012011/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012012
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012012/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012012/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012013
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012013/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012013/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012014
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012014/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012014/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012015
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012015/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012015/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012016
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012016/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012016/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012017
http://ioppublishing.org/privacyPolicy


5/24/23, 10:48 AM Journal of Physics: Conference Series, Volume 2080, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2080/1 4/7

Electrochemistry

012017Effect of Liquid Feeding Rate on Carbonation of Precipitated Calcium Carbonate via
Continuous Method

Emee Marina Salleh, Rohaya Othman, Zawawi Mahim and Siti Noorzidah Sabri

 View article  PDFOpen abstract

012018OPEN ACCESS

Effect of varying phosphate content on the structure and properties of sol-gel derived
SiO -CaO-P O  bio-glass

Syed Nuzul Fadzli Syed Adam, Firuz Zainuddin and Azlin Fazlina Osman

2 2 5

 View article  PDFOpen abstract

012019OPEN ACCESS

Effect of Nickel-Coated Precipitated Calcium Carbonate on Corrosion Properties of Sn-
9Zn Solder
Wai Keong Leong, Ahmad Azmin Mohamad and Muhammad Firdaus Mohd Nazeri

 View article  PDFOpen abstract

012020OPEN ACCESS

Relationship between morphology analysis and durability of geopolymer paste

Siti Aisyah Razak, Farah Farhana Zainal, Shaiful Rizam Shamsudin and MohdNashaAin Nordin

 View article  PDFOpen abstract

012021OPEN ACCESS

Effects of different pH of 3.5% NaCl solution on steel under zero charge corrosion
protection technique
Rajaselan Wardan, Shaiful Rizam Shamsudin, Thivyasai Sampasivam, Mohd Fitri Mohamad Wahid and

Mohd Subhi Din Yati

 View article  PDFOpen abstract

012022OPEN ACCESS

Effect on Current Density on Zero Charge Corrosion Protection of Pure Mg in 3.5%
NaCl Solution

Mahalaksmi Gunasilan, Shaiful Rizam Shamsudin, Mohd Rafi Adzman, Siti Hawa Mohamed Salleh,

Mohd Syazwan Sanusi and Wan Mohd Haqqi Wan Ahmad

 View article  PDFOpen abstract

012023OPEN ACCESS

Failure analysis of an economizer tube sheet & its cover due to corrosionand
imperfection
Shaiful Rizam Shamsudin, Rajaselan Wardan, Faizal Ibrahim and Muhammad Lutfi Ibrahim
This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012017
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012017/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012017/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012018
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012018/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012018/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012019
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012019/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012019/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012020
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012020/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012020/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012021
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012021/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012021/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012022
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012022/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012022/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012023
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012023/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012023/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
http://ioppublishing.org/privacyPolicy


5/24/23, 10:48 AM Journal of Physics: Conference Series, Volume 2080, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2080/1 5/7

Nanomaterials and Nanotechnology

 View article  PDFOpen abstract

012024OPEN ACCESS

Different Setup of Capacitive Coupling Protection System on Mild Steel

Wan Mohd Haqqi Wan Ahmad, Siti Hawa Mohamed Salleh, Shaiful Rizam Shamsudin, Rajaselan wardan,

Mohd Subhi Din Yati and Mahalaksmi Gunasilan

 View article  PDFOpen abstract

012025OPEN ACCESS

Ultrasound-Assisted Surface Modifications on Ceramic Reinforcement for Lead-Free
Composite Solders : Short Review
Wai Keong Leong, Ahmad Azmin Mohamad and Muhammad Firdaus Nazeri

 View article  PDFOpen abstract

012026OPEN ACCESS

Microstructure and Phase Investigation of Sn-58Bi-xCu Lead-Free Solder After
Immersion in Sodium Chloride Solution

Rabiatul Adawiyah Samsudin, Wei Yee Wong, Muhammad Firdaus Mohd Nazeri, Pramod K Singh, Rosli Othman

and Mohamad Najmi Masri

 View article  PDFOpen abstract

012027OPEN ACCESS

The Effectivity of Oil Palm Inhibitor Processed by Aminolysis to Control Corrosion on
Steel in Sodium Chloride Environment

Sri Hastuty, Himawan Agus Prasetyo, Norma Nindya Kirana, Agung Nugroho, Haryo Satriya Oktaviano and

Muhammad Awwaluddin

 View article  PDFOpen abstract

012028OPEN ACCESS

Compatible organic and natural solvent mixture of synthesising biodegradable polymeric
nanoparticles

R. Othman, G.K. Mun, N. Sinnathamby, S. C. B. Gopinanth and E. Ekanem

 View article  PDFOpen abstract

012029OPEN ACCESS

The use of ground & ultrasonicated dolomite (GUD) for improving the tensile
performance of Poly (ethylene-co-vinyl acetate) copolymer composite
Asfa Amalia Ahmad Fauzi, Azlin Fazlina Osman, Khairul Anwar Abdul Halim, Zaleha Mustafa,

Abdulkader M. Alakrach and Mohd Nazry Salleh

 View article  PDFOpen abstract

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012023/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012023/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012024
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012024/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012024/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012025
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012025/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012025/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012026
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012026/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012026/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012027
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012027/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012027/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012028
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012028/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012028/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012029
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012029/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012029/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
http://ioppublishing.org/privacyPolicy


5/24/23, 10:48 AM Journal of Physics: Conference Series, Volume 2080, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2080/1 6/7

JOURNAL LINKS

Journal home

Journal Scope

Information for organizers

Information for authors

Contact us

Reprint services from Curran Associates

012030OPEN ACCESS

Preparation of Composite Banana Peel-TiO  for Methyl Orange Dyes Removal
Hui Ling Teoh, Siti Aida Ibrahim, Ainun Rahmahwati Ainuddin, Rosniza Hussin and Kamdi Zakiah

2

 View article  PDFOpen abstract

012031OPEN ACCESS

Effects of hectorite loading on tear properties and biodegradability of thermoplastic
starch films

Ismail Ibrahim, Azlin Fazlina Osman, Sinar Arzuria Adnan, Lai Di Sheng and Nazrul Haq

 View article  PDFOpen abstract

012032OPEN ACCESS

Magnetic-Based Coreshell Nanoparticles as Potential Adsorbents for the Removal of
Cu  Under Ultraviolet (UV) Light
Hazreen Nadihah Husni, Norsuria Mahmed, Yanling Ge, Mohd Natashah Norizan, Dewi Suriyani Che Halin,

Kamrosni Ab Razak and Ili Salwani Mohamad

2+

 View article  PDFOpen abstract

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

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://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012030
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012030/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012030/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012031
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012031/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012031/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012032
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012032/meta
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012032/pdf
https://iopscience.iop.org/issue/1742-6596/2080/1
http://ioppublishing.org/privacyPolicy


5/24/23, 10:48 AM Journal of Physics: Conference Series, Volume 2080, 2021 - IOPscience

https://iopscience.iop.org/issue/1742-6596/2080/1 7/7

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more,
see our Privacy and Cookies policy.

http://ioppublishing.org/privacyPolicy


Journal of Physics: Conference Series

PAPER • OPEN ACCESS

A green approach of superhydrophobic surface
fabrication on recycled high-density polyethylene
using sodium chloride
To cite this article: Muhammad Aidil Adz’ryl Nor Azizan et al 2021 J. Phys.: Conf. Ser. 2080 012004

 

View the article online for updates and enhancements.

You may also like
The potential of using sucrose particles for
self-cleaning surface fabrication on
recycled high-density polyethylene
Yee Wen Yap, Muhammad Salihin
Zakaria, Razif Muhammed Nordin et al.

-

List of committees-

The Effects Of Phthalic Anhydride On R-
Hdpe / Eva / Cff Composites: Tensile And
Physical Properties
H. K. AbdulKadir, Haliza Jaya, N. Z.
Noriman et al.

-

This content was downloaded from IP address 103.148.198.139 on 16/05/2023 at 05:11

https://doi.org/10.1088/1742-6596/2080/1/012004
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012005
https://iopscience.iop.org/article/10.1088/1742-6596/2080/1/012005
https://iopscience.iop.org/article/10.1088/1755-1315/616/1/011002
https://iopscience.iop.org/article/10.1088/1757-899X/454/1/012191
https://iopscience.iop.org/article/10.1088/1757-899X/454/1/012191
https://iopscience.iop.org/article/10.1088/1757-899X/454/1/012191
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvlf6FbzqrfNnW7MIXC4_7v_5Ba-bSbdNUJ0uOqmACH5tl_KKcb-dDZ7AIZqvte2jJEvZdlzYU33LhzHRg4eqpMy1lB4yioXBdfWoIZQCYIRf2yrgOlOqF0nMvoUn0qBaSowqGRXCveqlZPLMTZaZSVybAuE4MIzc-rFqx3dJifYb_DNhk7TtIKcY5vXtyhV0ejQcOlL-sg_Rgg1G35R6ZE5xgEsHbBFXT4GJdfgZ6Tj9QTdNE60HWYHI_Sx2qoGgOzWej-6Ai6IYJXapvRitCMLcpCFnrSpV2UlBpTq9emUw&sai=AMfl-YRBGV4b0UAUWSd3n9PTjcBy_cv6k18-_Jhna9sFeeB1s5txm972Bf6fOf2Ozupp974P6i_4MtyxfJV2Q_U&sig=Cg0ArKJSzF3-IHLtgJJs&fbs_aeid=[gw_fbsaeid]&adurl=https://www.electrochem.org/243/registration%3Futm_source%3DIOP%26utm_medium%3Dbanners%26utm_campaign%3D243REG


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

ICOGMPAC 2021
Journal of Physics: Conference Series 2080 (2021) 012004

IOP Publishing
doi:10.1088/1742-6596/2080/1/012004

1

 

 

A green approach of superhydrophobic surface 
fabrication on recycled high-density 
polyethylene using sodium chloride 

Muhammad Aidil Adz’ryl Nor Azizan1, Muhammad Salihin Zakaria1,2, Razif Muhammed 

Nordin4,5, Khairul Anwar Abdul Halim1,2, Bee Ying Lim1,3 and Muslim Abdurrahman6 . 

1Faculty of Chemical Engineering Technology, Universiti Malaysia Perlis (UniMAP), Arau 02600, 

Malaysia. 
2Biomedical and Nanotechnology Research Group, Center of Excellence Geopolymer and Green 

Technology (CEGeoGTech), Universiti Malaysia Perlis (UniMAP), Arau 02600, Malaysia. 
3Frontier Materials Research, Centre of Excellence (FrontMate), Universiti Malaysia Perlis 

(UniMAP), Perlis, Malaysia. 
4Department of Chemistry, Faculty of Applied Sciences, Universiti Teknologi MARA, Perlis Branch, 

Arau Campus, 02600 Arau, Perlis, Malaysia. 
5Green and Functional Polymer Research Group, Universiti Teknologi MARA, 40450 Shah Alam, 

Selangor, Malaysia. 
6Department of Petroleum Engineering, Faculty of Engineering, Universitas Islam Riau, Jl. 

Kaharuddin Nasution No.113 Km. 11, Pekan Baru, Riau – 28284, Indonesia. 

Abstract. In this work, the water-dissolved surface modifier method was 

introduced to recycled high-density polyethylene (rHDPE) matrix to 

fabricate green superhydrophobic surfaces. Surface cavities on rHDPE are 

formed by sodium chloride particles which can be readily rinsed off and 

reused. Water contact angle, self-cleaning properties, and surface 

morphology were characterized. By creating porosity onto the rHDPE 

matrix, the surface exhibits an excellent self-cleaning property with a water 

contact angle larger than 150°. Surface morphology reveals the porosity and 

roughness of the surface. In this fabricating process, no chemicals are used 

while rHDPE is selected for the purpose. Based on the findings, it is proven 

that the superhydrophobic surface can be fabricated with a simple yet green 

approach. 

1 Introduction 

Surfaces with a low sliding angle of less than 10° and a high contact angle of more than 150° 

with water derived from the unique structure of the surface and its chemical composition 

have acquired a high interest in the industry due to their different applications [1-2]. These 

surface forms are called superhydrophobic surfaces. Numerous superhydrophobic surfaces 

exist, such as the traditional example of lotus leaves, butterfly wings, and natural leaves [2]. 

Since the water droplets falling on the surfaces can roll off easily without the assistance of 

 
1Corresponding author: salihin@unimap.edu.my 



ICOGMPAC 2021
Journal of Physics: Conference Series 2080 (2021) 012004

IOP Publishing
doi:10.1088/1742-6596/2080/1/012004

2

 

 

any tools used for cleaning, the characteristics of these surfaces are critical for self-cleaning 

[3].  

In general, super-hydrophobic surfaces are prepared in two steps. The method begins with 

the development of a rough surface and the treatment of surfaces with other substances 

capable of producing a molecule with low surface energy or treating it with materials able to 

produce superhydrophobic elements [4-5]. The manufacturing approach has been made 

simple and optimized with the introduction of the recent mechanism for research studies and 

the basic principle [6]. During several types of research that have been developed, the 

environmentally friendly manufacturing process has been accomplished. A better efficiency, 

such as mechanical stability and superhydrophobic properties is also shown by the prepared 

manufacturing process. The achievement of superhydrophobic requires, according to the 

classical theory of surface wettability, to fulfill many aspects of the necessity of rough 

structure and low surface energy that can restrict the reaction between the structure 

superhydrophobic surface and surface water [7].  
This paper focuses on the fabrication of superhydrophobic surfaces on recycled high-

density polyethylene using sodium chloride. The water contact angle, self-cleaning properties 

and surface morphology will be analyzed and discussed. 

2 Experimental Method 

2.1 Materials  

The recycled high-density polyethylenes (rHDPE) were supplied by Lotte Chemical Titan 

(M) Sdn. Bhd. is used as the matrix meanwhile fine sodium chloride (NaCl) was purchased 

from Adabi Consumer Industries Sdn. Bhd. is used as a surface modifier.  

2.2 Methods 

The NaCl particles were hand-ground for 30 minutes, 60 minutes, 90 minutes and 120 

minutes, respectively. In the compression moulding process, the hot press was used for 5 

samples with the Technopress 50HC-β model of the compression moulding machine. The 

empty mold is preheated for 5 minutes under the temperature of 180 °C. Then, the weighted 

sample of rHDPE was placed into the mould. The mold and the samples were hot-pressed 

with a temperature of 180 °C in 10 minutes.  

For the compression of the rHDPE sheet and the filler which is sodium chloride, the mold 

is preheated for 5 minutes with a temperature of 180 °C. Then, the weighted sodium chloride 

which is 50% of the weight of rHDPE sheet has been placed inside the mold while the rHDPE 

sheet was placed on top of the salt. After that, rHDPE sheet and the filler were hot-pressed 

for 10 minutes under the temperature of 180 °C in 10 minutes. Lastly, the mold is cooled for 

5 minutes to allowing it to solidify before being taken out as a finished sample. 
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Fig 1. (a) rHDPE is pressed under a pressure of 20 N/cm³, (b) placing of rHDPE and sodium chloride 

before compression, (c) molding with heat and pressure 

2.2.1 Preparation of superhydrophobic sample 

In preparing the superhydrophobic sample, a sheet of rHDPE that has been pressed with 

sodium chloride was taken into ultrasonic cleaning with a frequency of 53 Hz for 30 minutes. 

The purpose of ultrasonic cleaning is to leach the sodium chloride from the rHDPE sheet. 

 
 

Fig 2. Schematic of sample in the ultrasonic cleaning 

2.3 Characterization and Testing 

2.3.1 Element and microstructural analysis 

Energy Dispersive X-Ray analysis has been used to analyze the composition available on the 

sample after the leaching process. For microstructural analysis, scanning electron microscopy 

was used to study the surface morphology of the sample. A thin layer of platinum coating 

has been used to create a conductive layer on the sample’s surface which can exhibit the 

charge. 1000x magnifications were used on the SEM with the accelerating voltage of 20 kV. 

The morphology of the sample has been discussed. 

2.3.2 Contact angle measurement 

The contact angle analysis has been done by dropping a drop of water onto the sample 

surface. An image has been taken using the camera and ImageJ software has been used to 



ICOGMPAC 2021
Journal of Physics: Conference Series 2080 (2021) 012004

IOP Publishing
doi:10.1088/1742-6596/2080/1/012004

4

 

 

measure the contact angle of water and the surface sample. The contact angle measurement 

was done at least 8 times for each sample. 

2.3.3 Self-cleaning ability 

Charcoal powder was used as a contaminant to demonstrate the self-cleaning ability after the 

fabrication with salt. A layer of charcoal powder was spread on the surface and inclined with 

a continuous drop of water was poured onto the charcoal powder spread on the surface.  

3 Results and discussion 

3.1 Element and microstructural analysis 

Figure 1 (a) and (b) shows the mapping of elements found on the surface of the rHDPE 

sample after the filler has been leach from the sample using Energy Dispersive X-Ray 

analysis (EDX). The percentage is shown in Figure 1 (c) indicates that the sample element 

which is Na and Cl found on the sample is less than 1% which is also negligible to state that 

the element of the sample has been successfully removed from the sample surface.  

 

 

Fig 3. a) SEM micrograph under 5000x magnification b) Mapping of element available on sample 

and c) mass percent of element found on the sample surface 
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Micrographs were taken under magnification of 1000x as shown in Figure 2. This figure 

shows that samples with filler of 120 minutes hand-ground contained high porous features at 

the surface when compared with filler of 30 minutes hand-ground. This indicates that the 

higher the porous feature available on the surface of the material, the higher the super 

hydrophobicity of the sample. 

 

 

Fig 4. SEM micrograph under 1000x magnification of a) 30 minutes, b) 60 minutes, c) 90 minutes 

and d) 120 minutes 

The reason why the porous feature in 120 minutes sample is the highest when compared 

with other samples is because the filler is the finest among others. The process in the making 

of the sample surface which is the hot press of the sample with the filler gives the sample this 

characteristic which depends on the particle size of the filler. The finer the filler size can give 

the sample with higher porosity characteristics.  

The fine size of filler can also help to produce a fine size of pores on the sample’s surface 

allowing air to trap on the surface. Thus, the superhydrophobic characteristics of the sample 

are high. Therefore, the finer filler size could have a better result when compared with the 

course size of the filler as finer filler size can enhance the super hydrophobicity of the sample 

with the contact of water. 

3.2 Contact angle measurement 

Figure 3 shows the measured water contact angle between the water and the sample's 

surface. Some of the samples have high water repellency, with superhydrophobic properties 

of over 150°. Sample with finer filler size tends to reach the characteristics of the 

superhydrophobic surface compared with sample with coarser filler size. 
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Fig 5. Contact angle between the water and the sample surface of a) 30 minutes, b) 60 minutes, c) 90 

minutes and d) 120 minutes hand-ground 

3.3 Self-cleaning ability 

The solution that has been used in the self-cleaning test is methylene blue. Methylene blue 

can impart a blue colour to the surface of the sample that can be resulting in a clear sign of 

residue available on the sample. Other than that, a mixture of 3.5% NaCl solution also has 

been used to mimic the condition when seawater has passed through the surface. In this 

research, the methylene blue and the NaCl solution have shown a similar behavior as the 

normal water which is can separate the charcoal powder from the surface of the recycled 

HDPE and the solution also flow past the surface of the sample. Figure 4 a), shows the 

behavior of the solution on the surface.  

 

Fig 6. a) Self-Cleaning behavior of methylene blue and NaCl solution, and b) Droplet of distilled 

water, methylene blue and 3.5% NaCl solution 
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The results of the self-cleaning tests with distilled water, methylene blue, and 3.5% NaCl 

solution all showed that the surface of recycled HDPE managed to keep its superhydrophobic 

features, or self-cleaning properties as shown in Figure 4 b).  

4 Conclusion 

In this study, rHDPE sheet was successfully fabricated by using NaCl as the filler to create a 

rough surface for the superhydrophobic surface. The NaCl has been ground to a smaller size 

by grinding within 30, 60, 90 and 120 minutes, respectively. The water contact angle, self-

cleaning properties and surface morphology show that 120 minutes of hand-ground NaCl 

particles have the optimum performances and can be a green approach in fabricating 

superhydrophobic surfaces which brings the self-cleaning ability to the modified rHDPE 

surface. 
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