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International Conference on Chemical and Material Engineering (ICCME 2020)

Preface

International Conference on Chemical and Material Engineering (ICCME) 2020

International Conference on Chemical and Material Engineering (ICCME) is an annual
conference organized by Universitas Diponegoro, Indonesia. The theme of ICCME 2020
is “Role of Chemical and Material Engineering in Ensuring Food, Water and Energy for
Sustainable Development Goals (SDGs)”. The event is designed to emphasize advances and
new findings in chemical and material science & technology and their impacts on Sustainable
Development Goals (SDGs). The conference will bring together scholars, leading
researchers, and experts from diverse backgrounds and applications areas in Science.

The Covid 19 pandemic has forced and taught us to hold international conferences online.
Alhamdulillah, with the permission of Allah SWT, the ICCME 2020 conference can be held
online.

We inform you that there are 8 keynote speakers from 7 countries (from Indonesia, Malaysia,
Brunei, India, Iran, and Vietnam). However, Prof. Masaru Watanabe (Tohoku University,
Japan) could not make a presentation due to other activities.

Meanwhile, there were 179 papers and presenters from 5 countries (from Austria, Japan,
Saudi Arabia, Malaysia, and Indonesia). From these papers, 8 papers were selected to be
published in International Journal of Renewable Energy Development (IJRED), 5 papers in
ASEAN Journal of Chemical Engineering (AJChE), and 139 papers in I0OP Conference
journals. All journals are indexed by Scopus.

On this good occasion. We apologize if the preparation and implementation of ICCME 2020
is still lacking. This is because we all work from home, making it difficult to coordinate
directly. Thank you to all the committees who work responsibly and complement each other.
ICCME 2020 event was published on youtube. The link is available form

https://www.youtube.com/watch?v=sjMfHbVU55¢q

https://www.youtube.com/watch?v=wKPLaPBxRwI

Finally, Welcome to join online ICCME 2020. Hopefully it will be useful and increase our
collaboration in the fields of education and research, especially in Chemical and Material

Engineering.

Prof. Dr. Ir. Didi Dwi Anggoro, M.Eng
ICCME 2020 CHAIRPERSON

IOP Publishing
IOP Conf. Series: Materials Science and Engineering 1053 (2021) 011001 doi:10.1088/1757-899X/1053/1/011001

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1
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Abstract. Vermicelli, called Sohun, is a white noodle made of arenga starch. The vermicelli
is commonly produced by small to medium enterprises. The process consists of mixing starch
with hot water forming gel, forming the vermicelli noodle, drying, and packaging. Vermicelli
drying is an important part, since it influences the product quality. Currently, the drying was
simply done under sunlight. The drawback of the process is weather dependency both quality
and continuity. The convective dryer with air dehumidification can be an option to substitute
sunlight dryer. In this case, the air as drying medium was passed to adsorbent for reducing
the absolute humidity. The dry air was then heated up to certain drying temperature. The
research studied the effect of air temperature varied from 313.15 — 353.15 K on vermicelli
drying. As a response, the moisture content in vermicelli was observed and thermal
efficiency was estimated. Results showed that after 60 minutes drying under 353.15 K, the
moisture content in vermicelli can reach below 14.0% and thermal efficiency was about 54%.
The dry vermicelli also had good swelling capacity. Upper 353.15 K, the drying is not
recommended since it probably reduces the vermicelli quality.

Keywords : vermicelli; drying; thermal efficiency; tray dryer; air dehumidification

1. Introduction

Noodle industries has been widely developed in Indonesia. The product uses imported wheat flour as a
main raw material. The variation of raw material becomes important issue to substitute wheat flour in
order to reduce imported material dependency as well as utilizing local flour such as arenga starch,
cassava starch, or rice flour. Generally, the noodles were classified as two types namely wet and dry
noodles [1].

Vermicelli called as ‘Sohun’, is a dry white noodle made of arenga starch. Arenga starch is isolated
from wood of a palm tree called arenga. The wood of arenga tree is milled and extracted by water. The
starch suspended in water is separated filtration and the remaining wood fiber is disposed. The
suspension is then decanted to find the arenga starch. The advantages of arenga starch is able to form
elastic gel in which can form the long noodle. The quality of vermicelli is significantly influenced by
composition and quality of raw material. The high quality of vermicelli is resulted from suitable raw
material with proper viscosity during the heating [2]. Arenga starch contains amylase about 24% and
amylopectin rounding 76% [3]. The higher amylopectin, the affinity to the water is higher [4].

The vermicelli is commonly produced in four steps that include gelatinization with water, noodle
formation, drying, and packaging. The drying is a method to remove water from wet vermicelli by
introduction of heat. The drying is important to prolong storage life of vermicelli (white noodle)
before used as well as inhibiting microorganism activities [5]. The water content affects the storage

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

Published under licence by IOP Publishing Ltd 1


Windows8
Highlight

Windows8
Highlight

Windows8
Highlight


International Conference on Chemical and Material Engineering ICCME 2020) IOP Publishing
IOP Conf. Series: Materials Science and Engineering 1053 (2021) 012029 doi:10.1088/1757-899X/1053/1/012029

Enhancement of strength and flexibility of high-density
polyethylene using rubber leaves

Norin Zamiah Kassim Shaari!, Nurfatheen Abd Rahman, Ahmad Redha Taha,
Sakinah Mohd Alauddin, Suffiyana Akhbar

Department of Chemical and Process, Faculty of Chemical Engineering, Universiti Teknologi MARA,
40450 Shah Alam, Selangor, MALAYSIA

E-mail: norinzamiah@uitm.edu.my’

Abstract. High density polyethylene (HDPE) polymer suffers with lack of strength and
flexibility that result in fracture of vessels and leakage of piping system. One way to overcome
the brittleness problem of the polymer is by reinforcement of fillers such as fibers into the
polymer matrix to form a polymer composite. In this study, the effect of incorporating rubber
leaves as the filler into high density polyethylene (HDPE) polymer matrix on the tensile
properties and morphology of the polymer composite was investigated. The composites were
prepared with or without addition of glycerol as plasticizer and citric acid as cross linker.
Despite using a common size of the filler, the sieve sizes of the rubber leaves were varied at
200pum, 300um and 500um respectively. Results show that the presence of 200 um rubber
leaves with glycerol and citric acid increased the strength of the polymer composites, where the
tensile strength achieves 22.1 MPa without jeopardizing the elongation of the composite. The
image from SEM reveals that rubber leaves fibers and plasticizers are dispersed
homogeneously in the polymer matrix HDPE. This potential used of rubber leaves in the
manufacturing of HDPE polymer composites will help to utilize the abundant amount of rubber
leaves.

1. Introduction
There are two type of polymers derived from polyethylene which are low-density polyethylene
(LDPE) and high-density polyethylene (HDPE). Both of these have different properties and being used
in different applications LDPE is produced by free radical polymerization at high pressure about 1000
atm and high temperature of 200°C. HDPE is obtained using Ziegler-Natta catalysis at pressure less
than 100 atm and temperature below 100°C. As compared to LDPE, which is more flexible, softer and
can melt at a lower temperature, HDPE is harder, has high chemical resistance and can withstand high
temperatures [1]. Therefore, HDPE is the most commonly used material for the pipe system, toys,
shampoo bottles as an insulator in electrical appliances and chemical containers due to its high quality,
highly versatile and affordability [2]. The HDPE density is higher than LDPE with longer chain
branching. This chain branching provides HDPE for its stronger tensile strength and intermolecular
forces compared to LDPE [3]. However, HDPE still suffers with lack in toughness, strength and
flexibility, which has resulted in the fracture and leakage of the storage tank and piping used in the
chemical industries. This phenomenon is due to crack can grow rapidly in a brittle manner for
large-scale HDPE products like polyethylene pipe, where this type of fracture is known to be in the
plane-strain condition, which has much lower toughness than that in the plane-stress condition [4].

The toughness can be described as a property of a material that has an ability to absorb and
distribute relatively huge amount of energy of repeated impacts before it cracks or fractures by
deformation. A polymer that has low toughness is called brittle materials. For instance, ceramic has
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Abstract. Changes that occur in housing development will change the zone that should be
green open space its function to become a dense residential area. The purpose of this research
is to find out how the physical condition of the toilet facilities sanitation development program
for the community by the Bandung City government, such as what is the domestic waste
disposal system residents, as well as to conclude how much community involvement in
protecting the watersheds around the facility is also a communal toilet facility. The parameters
used are the physical condition of the toilet, the existence of a septic tank, the use of a
watershed, and the level of concern of the community using communal toilet facilities. This
research is expected to be an evaluation material for the construction of community sanitation
facilities in densely populated areas. In densely populated cities need public toilets. However,
due to the lack of community participation, the condition of the facilities became damaged,
dirty, and not maintained. The facility has become unsuitable for sanitation; squad latrine
models are more widely used. The septic tank, which is supposed to be a waste collection
facility, turns out that most domestic waste is discharged into the river through pipes. This is
very unhealthy, causing pollution in watersheds. To make a government policy made that
disposing of household waste from public toilets with pipes is prohibited because it causes the
effects of river basin pollution, posing public health risks.

Keyword: Toilet; Sanitation; Bandung

1. Introduction
Urban residents have various characters in society. Daily activities also have various patterns and
habits. The sanitation sector synergies in policy implementation [1]. Health as the basis for improving
the quality of life [2], Indonesia with a high population growth rate of 1.2% per year is a high
population country [3][4][5] the importance of planning as well as implementing solutions for
domestic waste management [6]. The increase in population in the use of latrines occurs inequality so
that adequate coverage of facilities is needed [7] and sanitation interventions have an impact not only
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Abstract. Spent coffee ground-based magnetic activated carbon (MSC) was prepared using
hydrothermal synthesis and utilized for the adsorption of methylene blue (MB). The MSC was
made using the following conditions: the molar ratio of ferrous/ferric ions was 1:1.5, the
hydrothermal treatment at 126°C for 2 h. The prepared MSC was investigated for surface
morphology and chemical structure using FTIR and SEM. Batch adsorption studies were
performed at 308 K; 318 K and MB concentration of 50-400 mg L™! to evaluate the adsorption
behaviour. The results showed as follows: there were C=0, C=C, C-O, Fe-O groups on the
MSC surface and magnetite existed in the pores and surfaces of the MSC. Sorption behaviour
at different temperatures were evaluated using the Langmuir, Freundlich, Temkin models,
confirming Freundlich model was fitted on MSC. First and second order kinetic models were
tested and the data fitted the first order behaviour. The adsorption process was a spontaneous,
endothermic, and more reactive upon raising the temperature. After adsorption, MSC could be
separated by applying magnetic field. Magnetic removal would allow convenient tool for
adsorbent separation from contaminated water.

1. Introduction

In recent years, depletion of freshwater resources has become a global attention worldwide. Water
pollution produced by industrial manufacturers or daily activities, is a serious threat to the
environment and public health. The presence of synthetic dyes in water resources are generated by
many industrial applications such as textile, leather, paper, and cosmetic industries [1]. It is estimated
that approximately 10,000 tons per year of synthetic dyes with 100,000 different dyes are produced
and used worldwide annually [2] and about 10-15% of these dyes are discharged into the environment
without proper treatments [3]. With the increasing depletion of freshwater, it is significant to control
water pollution and protect water resources.

Wastewater must ensure fulfill the standard requirement from government before discharged into
the environment. Among various methods available, adsorption is more preferable due to its ease of
operation and cost effectiveness [4]. Activated carbon provides inexpensive and attractive option for
treating wastewater. Its adsorption capacity was influenced by activated carbon pore volume, pore
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