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Abstract. In the present study, the CaO/Natural Dolomite as a heterogeneous catalyst was applied 

to synthesize biodiesel from coconut oil. The physico-characteristics of CaO/Natural Dolomite 

catalyst were determined using X-ray diffraction (XRD), X-Ray Fluorescence, and porosity 

analysis (specific surface area, average pore size diameter and total pore volume). The performance 

of CaO/Natural Dolomite catalyst was examined in a batch reactor for transesterification reaction of 

coconut oil with methanol. From the experiments, the optimum process conditions were achieved at 

a 60°C of reaction temperature, a 5 wt.% of catalyst amount, and 6 : 1 of methanol to coconut oil 

mass ratio. The CaO/Natural Dolomite catalyst exhibits high catalytic activity and reliable to be 

applied in biodiesel synthesis as a heterogeneous base catalyst. 

Introduction 

In Indonesia, the need for energy has increased annually due to the growth in population and 

industrialization. Despite the exploration of the reservoir be intensified continuously, the 

diminishing of fossil fuels is occurred due to inequality between the need and supply of energy. In 

the past few decades, biodiesel has received much attention from many researchers as a renewable 

energy source to replace fossil fuels. Biodiesel has several benefits i.e. degraded, non-toxic, low 

hazardous exhaust emissions, and does not contain sulfur [1]. Biodiesel is typically synthesized by 

chemically reacting fatty acids or triglycerides with a short chain of alcohol to yield fatty acid 

methyl esters [2]. Various types of vegetable oil and animal fats can be employed as raw materials 

for biodiesel production [3]. The conventional biodiesel synthesis is conducted with the presence of 

homogeneous catalysts (acid or alkali).  However, the use of homogeneous catalysts lead to many 

limitations, such as a difficult separation process, cannot be reusable, more corrosive and produced 

a large amount of wastewater [4]. The searching of heterogeneous catalysts has received much 

concern related to the problems posed by homogeneous catalysts. In previous literature, many 

researchers have reported the application of heterogeneous catalyst for biodiesel production . 

Several types of heterogeneous catalysts based on natural resources have been developed and 

tested for biodiesel synthesis. This type of catalyst has several advantages, i.e. easy to obtain, 

available abundantly, have high porosity, does not require a complicated synthesis step, and 

inexpensive [5]. The natural mineral catalysts are very interesting to study due to the ability to be 

applied for biodiesel synthesis using the transesterification reaction pathway. The heterogeneous 

acid catalysts are considerably applied in biodiesel synthesis. Different heterogeneous catalysts 

such as, clays [6], zeolite [7], amberlyst [8], metal oxide [9-13], ion exchange resin [14], bio-char 

[15, 16], heteropolyacids [17] and polymer-based [18] have been examined to catalyze the various 

feedstocks for biodiesel synthesis. The main issue related to the biodiesel production is the 

competitiveness of its price compared to petroleum-based fuel price. Thus, the production cost 

should be reduced to gain the biodiesel price more reliable. One way to lower the cost is by 

utilizing low-cost feedstock. Various materials have been exploited as cheap feedstocks for 

Materials Science Forum Submitted: 2019-10-12
ISSN: 1662-9752, Vol. 991, pp 117-122 Revised: 2019-10-23
doi:10.4028/www.scientific.net/MSF.991.117 Accepted: 2019-11-07
© 2020 Trans Tech Publications Ltd, Switzerland Online: 2020-05-12

All rights reserved. No part of contents of this paper may be reproduced or transmitted in any form or by any means without the written permission of Trans
Tech Publications Ltd, www.scientific.net. (#614247539-26/03/23,04:55:02)

https://doi.org/10.4028/www.scientific.net/MSF.991.117


 

biodiesel production such as animal fats (mutton [19], tallow [20], and lard [21]), non-edible oils 

[22-24], yellow grease [25], etc.  The use of non-edible oil for biodiesel raw materials has 

limitations in connection with the oil production efficiency in every cultivation area. The raw 

material which has a good prospect as a feedstock in biodiesel synthesis is coconut oil. 

The biodiesel synthesis from coconut oil over CaO/Natural Dolomite was investigated in this 

study. The CaO/Natural Dolomite were characterized using several technique including porosity, 

basicity, crystanility, and elemental analysis. Different operating conditions were varied to study 

their effect on catalytic activity performance. Based on the previous literature study, the reported 

research that related to the utilization of CaO/Natural Dolomite in biodiesel synthesis is still 

limited. 

Experimental 

Materials. Commercial coconut oil was purchased from local market in Sleman, Yogyakarta, 

Indonesia. The natural dolomite was gained from by the grocery farming supplier. Ca(NO3)2.8H2O 

was obtained Sigma Aldrich and methanol p.a. was acquired from Merck.. 

Preparation of CaO/Natural Dolomite Catalyst. The natural dolomite was screened to get 

uniform size into 200 mesh. Subsequently, the natural dolomite was calcined at 900°C in tubular 

furnace for 4 hours. The dolomite catalysts were synthesized by conventional impregnation process 

using metal salts of Ca(NO3)2.8H2O. The 5% wt. of Calcium was doped into the calcined dolomite 

at 60°C for 8 hours while agitated vigorously. Then, the mixtures were dried in the oven at at 80°C 

for overnight to obtain the slurry. Finally, the slurry was calcined at 400°C for 4 hours to form 

CaO/Natural Dolomite. 

Characterization of Catalyst. The measurement of porosity was carried out using the N2 

adsorption-desorption isotherm analysis. The XRD analysis was performed to identify the 

crystanility of CaO-dolomite catalyst. The element composition was determined by X-Ray 

Fluorescence. 

Catalyst Performance. In this work, the coconut oil transesterification reaction was conducted 

on the batch reactor using a boiling flask placed on the top of a magnetic stirrer which completed 

with thermometer and condenser. The reaction procedures were applied using steps as follow: (i) 

methanol was mixed with coconut oil and added with CaO/Natural Dolomite catalyst; (ii) then the 

mixture was stirred vigorously while temperature was elevated; (iii) After the reaction was finished, 

the catalyst was separated from reaction product by centrifugation process; (iv) the remaining 

methanol was removed by distillation process; and (v) the biodiesel product was collected by using 

a separating funnel.The mass ratio of methanol /oil was studied from 2 to 6, while the weight of 

catalyst was varied from 1 up to 5 wt.%.. 

Results and Discussion 

Characterization of Catalyst. Fig. 1 shows the XRD analysis patterns of the Natural Dolomite 

and CaO/Natural Dolomite catalyst. The crystalline structures of the natural dolomite and 

CaO/Natural Dolomite catalyst are indicated intensively in several peaks. The peaks at 2θ = 32°, 

38°, 43°, 54°, 65°, 68° and 75° reveals the presence of CaO dan MgO. Furthermore, the existence of 

MgCa(CO3)2, CaCO3, and Ca(OH)2 are detected at 2θ = 41°, 51°, 19°, 29°, 35° and 47°. A high 

crystallinity of CaO–MgO structure was exhibited with the high intensities of the diffraction 

patterns both on the Natural Dolomite and CaO/Natural Dolomite catalyst. The determination of 

mineralogical composition of the Natural Dolomite and CaO/Natural Dolomite catalyst was carried 

ou using an X-Ray Fluorescence (XRF) spectrometer. Based on the XRF analysis, the Natural 

Dolomite was mainly composed 48.65 wt% of CaO, 13.41 wt% of MgO, and other substances. 

Meanwhile, on the CaO/Natural Dolomite catalyst contained 56.65 wt% of CaO, 10.24 wt% of 

MgO, and other compounds. It clearly showed that, the increasing of CaO content was indicated 

after the impregnation process. The surface area of the Natural Dolomite and CaO/Natural 
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Dolomite catalyst were tabulated in Table 1. The Natural Dolomite has a mesoporous structure with 

surface area of 19.32 m2/g and average pore diameter of 15.6 nm, respectively. The pore volume 

shows at value of 0.0212 cm3.g-1. When more CaO was doped onto the Natural Dolomite, the 

surface area decreased to 12.73 m2 and the average pore diameter enhanced to 16.54 nm. 

Meanwhile, a 0.0304 cm3.g-1 of pore volume was achieved.  

 

 
 (a)  (b) 

Fig. 1. The XRD Analysis Patterns of: (a) Natural Dolomite and; (b) CaO/Natural Dolomite 

Catalyst 

Catalyst Performance 

Effect of Mass Ratio. The transesterification reaction is limited by the equilibrium. To favour 

the forward reaction, the amount of methanol was performed excessively. The mass ratio of 

methanol to cooconut oil was varied in the range of 3:1 to 6:1 to investigate the effect of mass ratio 

methanol to coconut oil on biodiesel yield. The effect of mass ratio methanol to oil on the biodiesel 

yield was exhibited in Fig. 2. As shown in Fig. 2, when the mass ratio was increased from 2:1 to 

6:1, the biodiesel yield was found to increase from 68% to 82%. The highest conversion was found 

at mass ratio of 6:1. 

 

Fig. 2. Effect of Mass Ratio Methanol to Coconut Oil on Biodiesel Yield 

Effect of Catalyst Amount. The study of catalyst effect to biodiesel yield is conducted by using 

the different catalysts amount i.e. 0.5; 1; 2.5; and 10 wt.% of coconut oil. Fig. 3 depicted the effect 

of catalyst amount on biodiesel yield. The biodiesel yield increased when the catalyst amount 

increased from 0.5 to 5 wt.% of coconut oil. The increasing of biodiesel yield might be due to the 

enhancement of the available total active sites number on catalyst surface. 

Materials Science Forum Vol. 991 119



 

 

Fig. 3. Effect of Amount of Catalysts on Biodiesel Yield 

Effect of Reaction Temperature. Different reaction temperatures (40, 50 and 60°C) were 

employed to study their effect on the biodiesel yield. Fig. 4 exhibits the influence of temperature on 

the transesterfication of coconut oil using CaO/Natural Dolomite catalyst. As depicted in Fig. 4, 

elevating of the temperature had favorably affected the biodiesel yield.  An increase in biodiesel 

yield from 70 to 77% was obtained at an increasing temperature of 40 to 60°C. The maximum 

biodiesel yield is achieved at 60°C. An increase of biodiesel yield was due to the the increasing 

reaction rate at high temperature. 

 

 

Fig. 4. Effect of Reaction Temperature on Biodiesel Yield 

Conclusions 

The CaO/Natural Dolomite catalyst exhibits high catalytic activity and reliable to be applied in 

biodiesel production as a heterogeneous base catalyst. The effects of the mass ratio of catalyst to oil 

(2:1–6:1), amount of catalysts (1–10 wt.%), and the reaction temperature (40–60°C) were studied to 

optimize the reaction conditions. From the experiments, the optimum process conditions were 

achieved at a 60°C of reaction temperature, a 5 wt.% of catalyst amount, and 6 : 1 of methanol to 

coconut oil mass ratio. 

 

 

120 Advanced Materials Science II



 

References 

[1]  A.K. Zahan, M. Kano, Biodiesel Production from Palm Oil, Its By-Products, and Mill 

Effluent: A Review, Energies, 11 (2018). 

[2]  J. Vakros, Biochars and Their Use as Transesterification Catalysts for Biodiesel Production: 

A Short Review, Catalysts, 8 (2018). 

[3]  E. Alptekin, M. Canakci, H. Sanli, Biodiesel production from vegetable oil and waste animal 

fats in a pilot plant, Waste Management, 34 (2014) 2146-2154. 

[4]  I.M. Atadashi, M.K. Aroua, A.R. Abdul Aziz, N.M.N. Sulaiman, The effects of catalysts in 

biodiesel production: A review, Journal of Industrial and Engineering Chemistry, 19 (2013) 

14-26. 

[5]  Y.S. Pradana, A. Hidayat, A. Prasetya, A. Budiman, Application of coconut-shell activated 

carbon as heterogeneous solid catalyst for biodiesel synthesis, Defect and Diffusion Forum, 

382 DDF (2018) 280-285. 

[6]  L. Jia, Y. Li, J. Chen, X. Guo, S. Lou, H. Duan, Montmorillonite-supported KF/CaO: a new 

solid base catalyst for biodiesel production, Research on Chemical Intermediates, 42 (2016) 

1791-1807. 

[7]  R.I. Kusuma, J.P. Hadinoto, A. Ayucitra, F.E. Soetaredjo, S. Ismadji, Natural zeolite from 

Pacitan Indonesia, as catalyst support for transesterification of palm oil, Applied Clay 

Science, 74 (2013) 121-126. 

[8]  M.M.R. Talukder, J.C. Wu, S.K. Lau, L.C. Cui, G. Shimin, A. Lim, Comparison of Novozym 

435 and Amberlyst 15 as Heterogeneous Catalyst for Production of Biodiesel from Palm Fatty 

Acid Distillate, Energy & Fuels, 23 (2009) 1-4. 

[9]  W.U. Rahman, A. Fatima, A.H. Anwer, M. Athar, M.Z. Khan, N.A. Khan, G. Halder, 

Biodiesel synthesis from eucalyptus oil by utilizing waste egg shell derived calcium based 

metal oxide catalyst, Process Safety and Environmental Protection, 122 (2019) 313-319. 

[10]  L. Du, Z. Li, S. Ding, C. Chen, S. Qu, W. Yi, J. Lu, J. Ding, Synthesis and characterization of 

carbon-based MgO catalysts for biodiesel production from castor oil, Fuel, 258 (2019) 

116122. 

[11]  D. Salinas, C. Sepúlveda, N. Escalona, J.L. Gfierro, G. Pecchi, Sol–gel La2O3–ZrO2 mixed 

oxide catalysts for biodiesel production, Journal of Energy Chemistry, 27 (2018) 565-572. 

[12]  M. Fan, Z. Si, W. Sun, P. Zhang, Sulfonated ZrO2-TiO2 nanorods as efficient solid acid 

catalysts for heterogeneous esterification of palmitic acid, Fuel, 252 (2019) 254-261. 

[13]  N.F. Sulaiman, W.A. Wan Abu Bakar, S. Toemen, N.M. Kamal, R. Nadarajan, In depth 

investigation of bi-functional, Cu/Zn/γ-Al2O3 catalyst in biodiesel production from low-

grade cooking oil: Optimization using response surface methodology, Renewable Energy, 135 

(2019) 408-416. 

[14]  N. Jaya, B.K. Selvan, S.J. Vennison, Synthesis of biodiesel from pongamia oil using 

heterogeneous ion-exchange resin catalyst, Ecotoxicology and Environmental Safety, 121 

(2015) 3-9. 

[15]  A. Hidayat, B. Sutrisno, Esterification free fatty acid in sludge palm oil using ZrO2/SO4 2- - 

Rice husk ash catalyst, in:  AIP Conference Proceedings, 2017. 

[16]  A. Hidayat, Rochmadi, K. Wijaya, A. Budiman, Removal of free fatty acid in Palm Fatty 

Acid Distillate using sulfonated carbon catalyst derived from biomass wastefor biodiesel 

production, in:  IOP Conference Series: Materials Science and Engineering, 2016. 

Materials Science Forum Vol. 991 121



 

[17] J. Alcañiz-Monge, B.E. Bakkali, G. Trautwein, S. Reinoso, Zirconia-supported 

tungstophosphoric heteropolyacid as heterogeneous acid catalyst for biodiesel production, 

Applied Catalysis B: Environmental, 224 (2018) 194-203. 

[18]  R. Gomes, P. Bhanja, A. Bhaumik, Sulfonated porous organic polymer as a highly efficient 

catalyst for the synthesis of biodiesel at room temperature, Journal of Molecular Catalysis A: 

Chemical, 411 (2016) 110-116. 

[19]  V. Mutreja, S. Singh, A. Ali, Biodiesel from mutton fat using KOH impregnated MgO as 

heterogeneous catalysts, Renewable Energy, 36 (2011) 2253-2258. 

[20] A.B. Fadhil, Biodiesel Production from Beef Tallow Using Alkali-Catalyzed 

Transesterification, Arabian Journal for Science and Engineering, 38 (2013) 41-47. 

[21]  I.J. Stojković, M.R. Miladinović, O.S. Stamenković, I.B. Banković-Ilić, D.S. Povrenović, 

V.B. Veljković, Biodiesel production by methanolysis of waste lard from piglet roasting over 

quicklime, Fuel, 182 (2016) 454-466. 

[22] O.O. Ayodele, F.A. Dawodu, Production of biodiesel from Calophyllum inophyllum oil using 

a cellulose-derived catalyst, Biomass and Bioenergy, 70 (2014) 239-248. 

[23] L.R.V. da Conceição, L.M. Carneiro, J.D. Rivaldi, H.F. de Castro, Solid acid as catalyst for 

biodiesel production via simultaneous esterification and transesterification of macaw palm oil, 

Industrial Crops and Products, 89 (2016) 416-424. 

[24] T. Lieu, S. Yusup, M. Moniruzzaman, Kinetic study on microwave-assisted esterification of 

free fatty acids derived from Ceiba pentandra Seed Oil, Bioresource Technology, 211 (2016) 

248-256. 

[25]  B.M. Panchal, S.A. Deshmukh, M.R. Sharma, Production and kinetic transesterification of 

biodiesel from yellow grease with dimethyl carbonate using methanesulfonic acid as a 

catalyst, Environmental Progress & Sustainable Energy, 36 (2017) 802-807. 

 

122 Advanced Materials Science II





3/26/23, 9:56 AM Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF 1/5

Advanced Engineering Forum

Applied Mechanics and Materials

Engineering Chemistry

Engineering Innovations

Journal of Biomimetics, Biomaterials and Biomedical Engineering

International Journal of Engineering Research in Africa

Advanced Materials Research

Defect and Diffusion Forum

Diffusion Foundations and Materials Applications

Journal of Metastable and Nanocrystalline Materials

Journal of Nano Research

Key Engineering Materials

Materials Science Forum

0 items

Search

Dr. Arif Hidayat

Journals

Engineering Research

Materials Science

https://main.scientific.net/Payment/Cart
https://www.scientific.net/
https://www.scientific.net/AEF
https://www.scientific.net/AMM
https://www.scientific.net/EC
https://www.scientific.net/EI
https://www.scientific.net/JBBBE
https://www.scientific.net/JERA
https://www.scientific.net/AMR
https://www.scientific.net/DDF
https://www.scientific.net/DFMA
https://www.scientific.net/JMNM
https://www.scientific.net/JNanoR
https://www.scientific.net/KEM
https://www.scientific.net/MSF
https://www.scientific.net/NHC


3/26/23, 9:56 AM Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF 2/5

Nano Hybrids and Composites

Solid State Phenomena

Advances in Science and Technology

Construction Technologies and Architecture

Foundations of Materials Science and Engineering

Scientific Books Collection

Specialized Collections

Retrospective Collection

ISSN: 1662-9752

Enter Number of Volume

Engineering Series

Books

Special Book Collections

Materials Science Forum

Details

Volumes

Editorial Board

Year

2 3 4 5 … > >>1

https://www.scientific.net/NHC
https://www.scientific.net/SSP
https://www.scientific.net/AST
https://www.scientific.net/CTA
https://www.scientific.net/FoMSE
https://www.scientific.net/SBC
https://www.scientific.net/SC
https://www.scientific.net/RC
https://www.scientific.net/MSF/Rss
https://www.scientific.net/MSF/Details
https://www.scientific.net/MSF
https://www.scientific.net/MSF/Editors
https://www.scientific.net/MSF/2
https://www.scientific.net/MSF/3
https://www.scientific.net/MSF/4
https://www.scientific.net/MSF/5
https://www.scientific.net/MSF/6
https://www.scientific.net/MSF/2
https://www.scientific.net/MSF/66


3/26/23, 9:56 AM Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF 3/5

Volumes

Materials Science Forum Vol. 1081

Edited by: Dr. Thangaprakash Sengodan, Dr. Peter Horňak, Dr. Miloš
Matvija, Dr. Denis B. Solovev and Ramadhansyah Putra Jaya

Online since: March 2023

Description: This special topic edition is devoted to current issues in materials science and
materials synthesis and processing technologies. The publication will be useful to materials

...more

Materials Science Forum Vol. 1080

Edited by: Dr. Juniastel Rajagukguk, Prof. Agustinus Agung Nugroho,
Prof. Shixuan Xin, Prof. Iulian Antoniac and Prof. Guillermo Requena

Online since: January 2023

Description: This special edition is dedicated to analysing properties and possible methods of
treatment and applications of the comprehensive nomenclature of modern special and

...more

Materials Science Forum Vol. 1079

Edited by: Prof. Iulian Antoniac, Prof. Guillermo Requena, Dr. Xinyu Hu,
Dr. Omar S. Dahham and Dr. Nur Hidayati Othman

Online since: December 2022

Description: This edition presents a series of research results in materials science and
technologies of materials synthesis and processing used in many branches of modern

...more

Materials Science Forum Vol. 1078

Edited by: Prof. Iulian Antoniac, Prof. Guillermo Requena, Dr. Omar S.
Dahham and Dr. Xinyu Hu

Online since: December 2022

Description: This special topic edition presents the latest research results in materials science
and materials synthesis and processing technologies for various branches of modern

...more

Materials Science Forum Vol. 1077

Edited by: Dr. Omar S. Dahham, Assoc. Prof. Dr. Norzahir Sapawe, Dr.
Noor Faizah Che Harun and Prof. Mosbeh Kaloop

Online since: December 2022

Description:
This edition presents the latest research results in materials science and technologies for

...more

https://www.scientific.net/MSF.1081
javascript:void(0)
https://www.scientific.net/MSF.1080
javascript:void(0)
https://www.scientific.net/MSF.1079
javascript:void(0)
https://www.scientific.net/MSF.1078
javascript:void(0)
https://www.scientific.net/MSF.1077
javascript:void(0)


3/26/23, 9:56 AM Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF 4/5

Showing 1 to 10 of 654 Volumes

Materials Science Forum Vol. 1076

Edited by: Assoc. Prof. Dr. Norzahir Sapawe, Dr. Noor Faizah Che Harun,
Prof. Takahiro Ohashi, Prof. Chafic-Touma Salame and Prof. Yuyuan
Zhao

Online since: December 2022

Description: This edition acquaints readers with the latest scientific and engineering research
in materials properties and methods of their applications, as well as the results of developing

...more

Materials Science Forum Vol. 1075

Edited by: Prof. Yuyuan Zhao, Prof. Omar S. Es-Said, Dr. G. Kumaresan,
Dr. N. Siva Shanmugam and Dr. V. Dhinakaran

Online since: November 2022

Description: The latest research results in the area of materials science and applied
technologies and methods of materials synthesis and processing are described in this

...more

Materials Science Forum Vol. 1074

Edited by: Dr. Ramya Muthusamy, Dr. Thangaprakash Sengodan and
Prof. Jong Wan Hu

Online since: November 2022

Description: In this edition, the reader can get acquainted with the research results of
properties for structural and functional materials, and materials and technologies in

...more

Materials Science Forum Vol. 1073

Edited by: Prof. Jong Wan Hu, Dr. Ramya Muthusamy and Dr.
Thangaprakash Sengodan

Online since: October 2022

Description:
In this edition, the research results of properties for structural and functional materials,

...more

Materials Science Forum Vol. 1072

Edited by: Prof. Yafang Han, Dr. Fenfen Liang, Prof. Ke Yong Shao, Dr.
Ramya Muthusamy and Dr. Thangaprakash Sengodan

Online since: October 2022

Description:
This issue presents to the reader's attention the research results in the sphere of structural

...more

https://www.scientific.net/MSF.1076
javascript:void(0)
https://www.scientific.net/MSF.1075
javascript:void(0)
https://www.scientific.net/MSF.1074
javascript:void(0)
https://www.scientific.net/MSF.1073
javascript:void(0)
https://www.scientific.net/MSF.1072
javascript:void(0)


3/26/23, 9:56 AM Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF 5/5

2 3 4 5 … > >>

DISTRIBUTION & ACCESS

FOR PUBLICATION

INSIGHTS

DOWNLOADS

ABOUT US

POLICY & ETHICS

CONTACT US

IMPRINT

PRIVACY POLICY

SITEMAP

ALL CONFERENCES

ALL SPECIAL ISSUES

ALL NEWS

Scientific.Net is a registered brand of Trans Tech Publications Ltd

© 2023 by Trans Tech Publications Ltd. All Rights Reserved

1

https://www.scientific.net/MSF/2
https://www.scientific.net/MSF/3
https://www.scientific.net/MSF/4
https://www.scientific.net/MSF/5
https://www.scientific.net/MSF/6
https://www.scientific.net/MSF/2
https://www.scientific.net/MSF/66
https://www.scientific.net/DistributionAndAccess/Distributors
https://www.scientific.net/ForPublication/Paper
https://www.scientific.net/insights
https://www.scientific.net/DocuCenter
https://www.scientific.net/Home/AboutUs
https://www.scientific.net/PolicyAndEthics/PublishingPolicies
https://www.scientific.net/Home/Contacts
https://www.scientific.net/Home/Imprint
https://www.scientific.net/Home/PrivacyPolicy
https://www.scientific.net/Home/Sitemap
https://www.scientific.net/Conferences
https://www.scientific.net/special-issues
https://www.scientific.net/news/all
https://www.facebook.com/Scientific.Net.Ltd/
https://twitter.com/Scientific_Net/
https://www.linkedin.com/company/scientificnet/


Table of Contents

Preface

Chapter 1: Metallurgical Technologies, Properties of Steels and Alloys

Microstructure and Impact Toughness of Flux-Cored Arc Welded SM570-TMC Steel at
Low and High Heat Input
H. Oktadinata, W. Winarto and E.S. Siradj 3

Investigation of the Intermetallic Formation on Wet Underwater Welding of AISI 4012
Steel
A.D. Anggono, Suwantri, W.A. Siswanto and J. Sedyono 10

Effect of Magnesium on the Strength, Stiffness and Toughness of Nodular Cast Iron
A.S. Darmawan, P.I. Purboputro, A. Yulianto, A.D. Anggono, Wijianto, Masyrukan, R.D.
Setiawan and N.D. Kartika 17

Effect of Ti Contents on the Microstructure and Mechanical Properties of NiAlTi System
D. Wicaksono, X.M. Zhu, M.S. Mustapa, S. Yulianto, A.Y. Nasution and T.W.B. Riyadi 24

Defect Investigation of Sand Casted Aluminum Cooling Fan
D. Prihtiantoro, A.D. Anggono and W.A. Siswanto 30

Microstructure and Hardness of Gray Cast Iron as a Product of Solidification in Permanent
Mold
A. Yulianto, R. Soenoko, W. Suprapto, A. Sonief, A.S. Darmawan and M.D. Setiawan 37

Structure and Properties of NiAlTi Systems Formed by Combustion Synthesis
T.W.B. Riyadi 44

Chapter 2: Characterization and Testing of Materials

HAp Coated Hip Prosthesis Contact Pressure Prediction Using FEM Analysis
M. Nagentrau, A.L. Mohd Tobi, S. Jamian and Y. Otsuka 53

Effect of the Fine Recycled Aggregates on the Dynamic Compressive Behavior of Recycled
Mortar
S. Ismail, M.A. Abd Hamid and Z. Yaacob 62

Assessment of the Stress-Strain State of a Tube Sheet of the Heat Exchanger at Rotary
Friction Welding Application
A.S. Tokarev, D. Karetnikov, R.G. Rizvanov, A.M. Faнrushin and M.Z. Zaripov 70

Characterisation of Electrode Drying Effect on the Tungsten Carbide Hardfacing
Microstructure
M. Nagentrau, A.L. Mohd Tobi, S. Jamian and M. Sambu 77

Fatigue Behavior Improvement of A356 Aluminum Alloy of Motorcycle Cast Wheel
Produced by High Speed Centrifugal Casting Based on T6 Heat Treatment and Artificial
Aging
P.T. Iswanto, Akhyar, A. Janata, L.M. Mauludin and H.M. Sadida 86

Electrochemical Performance of Barium Strontium Cobalt Ferrite -Samarium Doped
Ceria- Argentum for Low Temperature Solid Oxide Fuel Cell
U.A. Yusop, T.K. Huai, H.A. Rahman, N.A. Baharuddin and J. Raharjo 94

Resistance to Chloride Penetration of Recycled Aggregate Concrete Modified Using Treated
Coarse Recycled Concrete Aggregate and Fibres
S. Ismail and M. Ramli 101

Chapter 3: Technologies of Biomass Processing

Catalytic Pyrolysis of Palm Empty Fruit Bunch over Activated Natural Dolomite Catalyst:
Product Distribution and Product Analysis
A. Hidayat, M.A. Adnan and A. Chafidz 111

Advanced Materials Science IIAdvanced Materials Science IIAdvanced Materials Science IIAdvanced Materials Science II
ISBN(softcover): 978-3-0357-1703-7     ISBN(eBook): 978-3-0357-3703-5



CaO/Natural Dolomite as a Heterogeneous Catalyst for Biodiesel Production
B. Sutrisno, A.D. Nafiah, I.S. Fauziah, W. Kurniawan, H. Hinode and A. Hidayat 117

Investigating the Potential Use of Cassava Leaf Extract as a Natural Coloring Substance for
Fabrics
S. Rusdi, M.Y. Zakaria, R.N.F. Aditya and A. Chafidz 123

Investigating the Potential Use of Papaya Leaf Extract as Natural Dyes in the Textile
Industry
S. Rusdi, H.F. Maulana, N.L. Samudro and A. Chafidz 129

Synthesis of Grafted Cationic Starch with DMDAAC Using Ammonium
Persulfate/Carbamide Initiation System
H. Tang, P.Y. Zhang, T.X. Li and Y. Ma 135

Biodiesel Synthesis from Used Cooking Oil Using Red Mud as Heterogeneous Catalyst
A. Hidayat, G.K. Roziq, F. Muhammad, W. Kurniawan and H. Hinode 144

Effect of HCl-Alcoholic Treatment on the Modification of Jackfruit (Artocarpus
heterophyllus Lam) Seed Starch
T.H.T. Le, H.T. Nguyen, V.K. Nguyen, T.L. Nguyen and T.T. Nguyen 150

Chapter 4: Technologies of Chemical Production and Wastewater
Treatment

Characterization of Hydroxyapatite Synthesized from Calcium Hydroxide and Phosphoric
Acid as Adsorbents of Lead in Wastewater
H.T. Nguyen and P.T. Dang 159

Research and Application of a New Demulsifier for the Processing of Produced Liquid in
Chanqing Gasfield
S.J. Chen, F. Tang, W. Tian, Q.n. LIU and G. Chen 166

Utilization of Modified Zeolite Materials as Chromium Cation Exchanger for Treatment of
Liquid Waste from Electroplating Industries
Z. Salimin, M. Susianto, B. Batara and A. Chafidz 172

Chemical Treatment of Liquid Waste Generated from Leather Tannery Industry by Using
Alum as Coagulant Material
Z. Salimin, F.W. Satiyoaji, D.A. Prasetya and A. Chafidz 178

Synthesis of Hydrophobically Associating Polymers and the Application as Oil-Displacing
Agent
R.J. Zhang, J.L. Zhao, X.K. Wang, Z.P. Zhou and G. Chen 185

Corrosion Rate Analysis of API 5L Gr B Steel Pipe in Acetic Acid Contained Crude Oil
Treatment System by Using Amine Base Organik Corrosion Inhibitor
A. Swandito and V. Malau 191



3/26/23, 9:57 AM Editorial Board | Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF/Editors 1/5

Advanced Engineering Forum

Applied Mechanics and Materials

Engineering Chemistry

Engineering Innovations

Journal of Biomimetics, Biomaterials and Biomedical Engineering

International Journal of Engineering Research in Africa

Advanced Materials Research

Defect and Diffusion Forum

Diffusion Foundations and Materials Applications

Journal of Metastable and Nanocrystalline Materials

Journal of Nano Research

Key Engineering Materials

Materials Science Forum

0 items

Search

Dr. Arif Hidayat

Journals

Engineering Research

Materials Science

https://main.scientific.net/Payment/Cart
https://www.scientific.net/
https://www.scientific.net/AEF/Editors
https://www.scientific.net/AMM/Editors
https://www.scientific.net/EC/Editors
https://www.scientific.net/EI/Editors
https://www.scientific.net/JBBBE/Editors
https://www.scientific.net/JERA/Editors
https://www.scientific.net/AMR/Editors
https://www.scientific.net/DDF/Editors
https://www.scientific.net/DFMA/Editors
https://www.scientific.net/JMNM/Editors
https://www.scientific.net/JNanoR/Editors
https://www.scientific.net/KEM/Editors
https://www.scientific.net/MSF/Editors
https://www.scientific.net/NHC/Editors


3/26/23, 9:57 AM Editorial Board | Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF/Editors 2/5

Nano Hybrids and Composites

Solid State Phenomena

Advances in Science and Technology

Construction Technologies and Architecture

Foundations of Materials Science and Engineering

Scientific Books Collection

Specialized Collections

Retrospective Collection

ISSN: 1662-9752

Founding Editor

Honorary Editor

Engineering Series

Books

Special Book Collections

Materials Science Forum - Editorial Board

Details

Volumes

Editorial Board

Fred H. Wohlbier

Prof. Graeme E. Murch

University of Newcastle, Centre for Mass and Thermal Transport in Engineering Materials, School of
Engineering; Callaghan, Australia, NSW 2308;

https://www.scientific.net/NHC/Editors
https://www.scientific.net/SSP/Editors
https://www.scientific.net/AST/Editors
https://www.scientific.net/CTA/Editors
https://www.scientific.net/FoMSE/Editors
https://www.scientific.net/SBC/Editors
https://www.scientific.net/SC/Editors
https://www.scientific.net/RC/Editors
https://www.scientific.net/MSF/Rss
https://www.scientific.net/MSF/Details
https://www.scientific.net/MSF
https://www.scientific.net/MSF/Editors


3/26/23, 9:57 AM Editorial Board | Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF/Editors 3/5

Editor(s) in Chief

Editorial Board

Prof. Iulian Antoniac

University Politehnica of Bucharest, Faculty of Materials Science and Engineering; 313 Splaiul
Independentei, Bucharest, 060042, Romania;

Prof. Guillermo Requena

ORCID

German Aerospace Center (DLR), Institute of Materials Research ; Köln, DE-51170, Germany;

Prof. Dezső L. Beke

University of Debrecen, Department for Solid State Physics; Bem tér 18/b, Debrecen, 4026, Hungary;

Prof. Giorgio Benedek

University of Milano Bicocca, Department of Materials Science; U5, Universitá di Milano-Bicocca, Via R.
Cozzi 55, Milano, 20125, Italy;

Dr. Giacomo Benvenuti

ORCID

ABCD Technology; Switzerland;

Prof. Anil K. Bhatnagar

University of Hyderabad, School of Physics and School of Engineering; Hyderabad, India, 500046;

Prof. Chi Ming Chan

Hong Kong University of Science and Technology, Department of Chemical and Biomolecular
Engineering, Clear Water Bay; Kowloon, China;

Dr. Abel S. Fenta

ORCID

CERN; Genève, CH-1211, Switzerland;

Roberto B. Figueiredo

Federal University of Minas Gerais, Department of Metallurgical and Materials Engineering; Belo
Horizonte, MG, 30, Brazil, 31270-901;

Prof. Hermann G. Grimmeiss

Lund University, Department of Solid State Physics; Box 118, Lund, 221 00, Sweden;

Prof. Jerzy Jedlinski

https://orcid.org/0000-0001-5682-1404
https://orcid.org/0000-0002-8369-636X
https://orcid.org/0000-0001-7913-1326


3/26/23, 9:57 AM Editorial Board | Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF/Editors 4/5

AGH University of Science and Technology, Faculty of Materials Science and Ceramics, Department of
Physical Chemistry and Modeling of Processes and Surface Engineering; al. Mickiewicza 30, Kraków, 30-
059, Poland;

Prof. Megumi Kawasaki

ORCID

Oregon State University, School of Mechanical, Industrial and Manufacturing Engineering; 204 Rogers
Hall, Corvallis, USA, 97331;

Prof. Terence G. Langdon

University of Southampton, Faculty of Engineering and the Environment; Lanchester Building (Bldg. 7),
Highfield Campus, Southampton, United Kingdom, SO17 1BJ;

Prof. Jai Sung Lee

Hanyang University, Department of Metallurgy and Materials Science; 55 Daehak-no, Sangnok-gu,
Ansan, Korea, South, 426-791;

Prof. Eric J. Mittemeijer

Max Planck Institute for Intelligent Systems; Heisenbergstrasse 3, Stuttgart, 70569, Germany;

Prof. Stephen J. Pearton

University of Florida, Department of Materials Science and Engineering; Gainesville, USA, 32611-6400;

Prof. Vassilis Pontikis

Commissariat à l'Energie Atomique et les Energies Alternatives (CEA), CEA-Saclay; Bdg. 524, Gif-sur-
Yvette, 91191, France;

Prof. András Roósz

Hungarian Academy of Sciences, Miskolc University (HAS-MU); Miskolc-Egyetemváros, 3515, Hungary;

Prof. David N. Seidman

Northwestern University, Department Materials Science and Engineering; Cook Hall, 2220 Campus Drive,
Evanston, USA, 60208;

Dr. Ching Hua Su

NASA/Marshall Space Flight Center, EM31 NASA/Marshall Space Flight Center; Huntsville, USA, 35812;

Prof. David Tomanek

Michigan State University, Physics and Astronomy Department; 567 Wilson Road, East Lansing, USA, MI
48824-6455;

Prof. A.S. Wronski

University of Bradford, School of Engineering, Design and Technology; West Yorkshire, Bradford, United
Kingdom, BD7 1DP;

https://orcid.org/0000-0003-0028-3007


3/26/23, 9:57 AM Editorial Board | Materials Science Forum | Scientific.Net

https://www.scientific.net/MSF/Editors 5/5

Emeritus Prof. David J. Young

University of New South Wales, School of Materials Science and Engineering; Sydney, Australia, NSW
2052;

DISTRIBUTION & ACCESS

FOR PUBLICATION

INSIGHTS

DOWNLOADS

ABOUT US

POLICY & ETHICS

CONTACT US

IMPRINT

PRIVACY POLICY

SITEMAP

ALL CONFERENCES

ALL SPECIAL ISSUES

ALL NEWS

Scientific.Net is a registered brand of Trans Tech Publications Ltd

© 2023 by Trans Tech Publications Ltd. All Rights Reserved

https://www.scientific.net/DistributionAndAccess/Distributors
https://www.scientific.net/ForPublication/Paper
https://www.scientific.net/insights
https://www.scientific.net/DocuCenter
https://www.scientific.net/Home/AboutUs
https://www.scientific.net/PolicyAndEthics/PublishingPolicies
https://www.scientific.net/Home/Contacts
https://www.scientific.net/Home/Imprint
https://www.scientific.net/Home/PrivacyPolicy
https://www.scientific.net/Home/Sitemap
https://www.scientific.net/Conferences
https://www.scientific.net/special-issues
https://www.scientific.net/news/all
https://www.facebook.com/Scientific.Net.Ltd/
https://twitter.com/Scientific_Net/
https://www.linkedin.com/company/scientificnet/


3/26/23, 10:15 AM ICOAMS2019 | International Conference on Advanced Materials Science

https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=2#qt-front_page 1/5

International Conference on
Advanced Materials Science

ICOAMS2019
The 2nd International Conference on Advanced Materials Science (ICOAMS2019)
23-24 October 2019

LATEST NEWS: There are many request from authors, paper submission extended until 12 October 2019
To submit ICOAMS2019 papers, you have to follow the steps below:

STEP 1: Register your correct name and email to scientific.net. The correspondence will be via email.

STEP 2: See your email. In less than 24 hours scientific.net will create an author account and notify you by email

STEP 3: After you have received the username and password, you can submit the paper in scientific.net

All accepted reviewed-papers will be published by Scienific.Net in Material Science Forum indexed by SCOPUS. Authors who submit to this conference agree to the
Publication Ethics.

 

First Name *

Middle Name

Last Name *

Email *

Author Guidelines Paper Tracks Technical Experts Venue Publication Ethics Review Policy

Assoc. Prof. Dr. Judha Purbolaksono
Failure Analysis, Fatigue Fracture Mechanics, Computational Solid Mechanics

Universiti Teknologi Brunei (UTB)
Brunei

Prof. Dr. Muhaimin Ismoen
Computational nanomaterials, Computational fluid dynamics, Numerical methods

Universiti Teknologi Brunei (UTB)
Brunei

Mr. Agung Setyo Darmawan
Biomaterial

Universitas Muhammadiyah Surakarta
Indonesia

CLICK HERE to Send Request

https://icoams.ums.ac.id/2019/
https://icoams.ums.ac.id/2019/
https://www.scientific.net/Account/LogIn
https://www.scientific.net/
https://www.scientific.net/MSF/Details
https://www.scopus.com/sourceid/28700
http://icoams.ums.ac.id/2018/content/icoams2018-paper-submission-system?qt-front_page=3#qt-front_page
https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=0#qt-front_page
https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=1#qt-front_page
https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=3#qt-front_page
https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=4#qt-front_page
https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=5#qt-front_page


3/26/23, 10:15 AM ICOAMS2019 | International Conference on Advanced Materials Science

https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=2#qt-front_page 2/5

Assoc. Prof. Dr. Agus Dwi Anggono
Finite element analysis, Simulation, Design and Modeling, Manufacturing

Universitas Muhammadiyah Surakarta (UMS)
Indonesia

Mr. Agus Mujianto
Mechanical Enginering Materials

Universitas Muhammadiyah Kalimantan Timur (UMKT)
Indonesia

Mrs. Anis Siti Nurrohkayati
Industrial Engineering, Manufacture System

Universitas Muhammadiyah Kalimantan Timur (UMKT)
Indonesia

Mr. Ardiansyah
Materials

Universitas Muhammadiyah Kalimantan Timur (UMKT)
Indonesia

Mr. Binyamin
Solid Mechanics, Materials, Finite Element, Energy

Universitas Muhammadiyah Kalimantan Timur (UMKT)
Indonesia

Dr. Dafit Feriyanto
Advanced materials, manufacturing

Universitas Mercu Buana (UMB)
Indonesia

Mr. Hery Tri Waloyo
Renewable Energy

Universitas Muhammadiyah Kalimantan Timur (UMKT)
Indonesia

Dr. Iis Siti Aisyah
Metalurgy, Materials

Universitas Muhammadiyah Malang (UMM)
Indonesia

Dr. Joko Sedyono
Composite Materials, Optimization, Manufacturing Process

Universitas Muhammadiyah Surakarta (UMS)
Indonesia

Dr. Kun Harismah
Organic chemistry, organic synthesis, natural products

Universitas Muhammadiyah Surakarta (UMS)
Indonesia

Assoc. Prof. Dr. Marwan Effendy
Computational heat, Computational fluid dynamics

Universitaa Muhammadiyah Surakarta (UMS)
Indonesia

Muhammad Syukron, Ph.D



3/26/23, 10:15 AM ICOAMS2019 | International Conference on Advanced Materials Science

https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=2#qt-front_page 3/5

Materials science

Universitas Muhammadiyah Surakarta (UMS)
Indonesia

Mr. Ngafwan
Nano materials

Universitas Muhammadiyah Surakarta (UMS)
Indonesia

Dr Prantasi Harmi Tjahjanti
Mechanical Engineering

Universitas Muhammadiyah Sidoarjo (UMSIDA)
Indonesia

Dr Purnomo
Fracture Mechanics

Universitas Muhammadiyah Semarang
Indonesia

Assoc. Prof. Dr. Sarjito
Computational Heat, Computational fluid dynamics

Universitas Muhammadiyah Surakarta (UMS)
Indonesia

Mr. Sigiet Haryo Pranoto
Manufacturing, Materials and Metallurgy, Advanced Metrology, Design and Simulation

Universitas Muhammadiyah Kalimantan Timur (UMKT)
Indonesia

Assoc. Prof. Dr. Supriyono
Materials Engineering, Computational Solid Mechanics

Universitas Muhammadiyah Surakarta (UMS)
Indonesia

Assoc. Prof. Dr. Tri Widodo Besar Riyadi
Materials Engineering

Universitas Muhammadiyah Surakarta (UMS)
Indonesia

Assoc. Prof. Dr. Waluyo Adi Siswanto
Computational Mechanics, Finite Element Analysis, Biomechanics

Universitas Muhammadiyah Surakarta (UMS)
Indonesia

Mr. Mohammed Hussien Rady
mechanical engineering

Wasit University
Iraq

Assoc. Prof. Dr Otsuka Yuichi
Biomaterials, Material science

Nagaoka University of Technology
Japan

Dr. Abdul Latif Mohd Tobi
Finite Element Analysis,Computational Mechanics, Fatigue & Fracture

Universiti Tun Hussein Onn Malaysia (UTHM)
Malaysia



3/26/23, 10:15 AM ICOAMS2019 | International Conference on Advanced Materials Science

https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=2#qt-front_page 4/5

Organiser:
Master Mechanical Engineering Programme, School of Graduate Studies, Universitas Muhammadiyah Surakarta

In collaboration with:
- Bachelor Mechanical Engineering Programme, Faculty of Engineering, Universitas Muhammadiyah Surakarta

- Bachelor Mechanical Engineering Programme, Faculty of Science and Technology, Universitas Muhammadiyah Kalimantan Timur

- Asosiasi Program Studi Teknik Mesin Perguruan Tinggi Muhammadiyah

Assoc. Prof. Dr. Anika Zafiah Binti Mohd Rus
Synthesis of Polymer from Renewable materials

Universiti Tun Hussein Onn Malaysia (UTHM)
Malaysia

Assoc. Prof. Ts. Dr. Hamimah Abd Rahman
Advanced ceramics, solid oxide fuel cell, electrophoretic deposition, ceramic foam

Universiti Tun Hussein Onn Malaysia (UTHM)
Malaysia

Assoc. Prof. Dr. Hariati Binti Mohd Taib
Material science, Advance materials, Ceramics

Universiti Tun Hussein Onn Malaysia (UTHM)
Malaysia

Assoc. Prof. Dr. Maizlinda Izwana Binti Idris
Material Scienc, Composite materials

Universiti Tun Hussein Onn Malaysia (UTHM)
Malaysia

Assoc. Prof. Dr. Mohammad Sukri Mustapa
Structural Integrity, Fatigue Failure, Fatigue Crack Growth, Fracture Mechanics, Fibre Composite

Universiti Tun Hussein Onn Malaysia (UTHM)
Malaysia

Dr. Mohammad Zulafif Rahim
Materials Manufacturing, Advanced Machining, Machine Design

Universiti Tun Hussein Onn Malaysia (UTHM)
Malaysia

Mr. Nagentrau Muniandy
Mechanics of material, Finite element method, Hardfacing

KDU University College
Malaysia

Dr. Sharifah Adzila Binti Syed Abu Bakar
Advanced materials, Biocompatible Materials, Biomaterials

Universiti Tun Hussein Onn Malaysia (UTHM)
Malaysia

Ts. Dr. Zakiah Binti Kamdi
Material sciences, Advanced materials

Universiti Tun Hussein Onn Malaysia (UTHM)
Malaysia

Dr Nguyen Hoc Thang
Materials Engineering, Inorganic Chemical Engineering, Environmental Engineering

Ho Chi Minh City University of Food Industry
Vietnam



3/26/23, 10:15 AM ICOAMS2019 | International Conference on Advanced Materials Science

https://icoams.ums.ac.id/2019/content/icoams2019?qt-front_page=2#qt-front_page 5/5

         

 

http://mtm.ums.ac.id/
https://apstm-ptm.or.id/
http://www.ums.ac.id/
https://www.umkt.ac.id/

	CaO%Natural Dolomite as a Heterogeneous Catalyst for Biodiesel Production.pdf (p.1-6)
	Halaman Sampul.pdf (p.7)
	Slide 1

	Halaman Sampul_Materials Science Forum _ Scientific.Net.pdf (p.8-12)
	Daftar Isi_Materials Science Forum Vol. 991 _ Scientific.Net.pdf (p.13-14)
	Table of Contents

	Dewan Redaksi_Editorial Board _ Materials Science Forum _ Scientific.Net.pdf (p.15-19)
	Panitia_ICOAMS2019 _ International Conference on Advanced Materials Science.pdf (p.20-24)

