PALAYS g
4:\« 4@(
' 3 YA T
ﬁ td
E‘"& U e M
UNIVERSITI TEKNIKAL MALAYS'A MELAKA

Procecdings of

MECHANICAL ENGINEERING RESEARCH DAY
—fo
w
e Q

13 JULY 2022 | Kampus Teknologi UTeM

www3.utem.edu.my/care/proceedings

Edited by

Amrik Singh Phuman Singh
Mohd Fadzli Bin Abdollah
Hilmi Amiruddin
Mastura Mohammad Taha



Proceedings of Mechanical Engineering Research Day 2022, pp. iii-v, August 2022

Reviewers

Abdul Rafeq Saleman - Universiti Teknikal Malaysia Melaka
Abdullah Aziz Saad - Universiti Sains Malaysia

Abreeza Noorlina - Universiti Tenaga Nasional

Ahmad Fuad Ab Ghani - Universiti Teknikal Malaysia Melaka
Ahmad Sufian Abdullah - Universiti Teknologi MARA

Al Amin Mohamed Sultan - Universiti Teknikal Malaysia Melaka
Amir Abdullah Muhamad Damanhuri - Universiti Teknikal Malaysia Melaka
Amrik Singh Phuman Singh - Universiti Teknikal Malaysia Melaka
Anuar Mohamed Kassim - niversiti Teknikal Malaysia Melaka
Aslinda Saleh - Universiti Tun Hussein Onn Malaysia

Azdiana Md. Yusop - Universiti Teknikal Malaysia Melaka

Azian Hariri - Universiti Tun Hussein Onn Malaysia

Azma Putra - Universiti Teknikal Malaysia Melaka

Barbara Linke - University of California

Boon Tuan Tee - Universiti Teknikal Malaysia Melaka

Cheng See Yuan - Universiti Teknikal Malaysia Melaka

Dr Khalid Isa - Universiti Tun Hussein Onn Malaysia

Edi Syams Zainudin - Universiti Putra Malaysia

Ernie Mat Tokit - Universiti Teknikal Malaysia Melaka

Evyan Chia Yan Yang - Nilai University

Fadhli Syahrial - Universiti Teknikal Malaysia Melaka

Faiz Redza Ramli - Universiti Teknikal Malaysia Melaka

Farhana Mohd Foudzi - Universiti Kebangsaan Malaysia

Farrah Ahmad - Universiti Teknologi MARA

Fauzi Ahmad - Universiti Teknikal Malaysia Melaka

Fudhail Abdul Munir - Universiti Teknikal Malaysia Melaka
Hannani - Universiti Tun Hussein Onn Malaysia

Hasnah Mohamed - Universiti Teknologi Malaysia

Hilmi Amiruddin - Universiti Teknikal Malaysia Melaka

Jaharah A. Ghani - Universiti Kebangsaan Malaysia

Jeefferie Abd Razak - Universiti Teknikal Malaysia Melaka
Juffrizal Karjanto - Universiti Teknikal Malaysia Melaka

Kamarul Arifin Zakaria - Universiti Teknikal Malaysia Melaka
Kamarul-Azhar Kamarudin - Universiti Tun Hussein Onn Malaysia
Kasthuri Subaramaniam - UCSI University

Khuzairi Mohd Zaini - Universiti Utara Malaysia

Kyairul Azmi Baharin - Universiti Teknikal Malaysia Melaka
Mastura Mohammad Taha - Universiti Teknikal Malaysia Melaka
Mimi Azlina Abu Bakar - Universiti Teknologi MARA

Mohamad Faizal Abdullah - Universiti Pertahanan Nasional Malaysia
Mohamad Firdaus Sukri - Universiti Teknikal Malaysia Melaka
Mohamad Shukri Zakaria - Universiti Teknikal Malaysia Melaka
Mohd Afzanizam Mohd Rosli - Universiti Teknikal Malaysia Melaka
Mohd Ahadlin Mohd Daud - Universiti Teknikal Malaysia Melaka
Mohd Asri Yusuff - Universiti Teknikal Malaysia Melaka

Mohd Azaman Md Deros - Universiti Malaysia Perlis

Mohd Azman Abdullah - Universiti Teknikal Malaysia Melaka



Proceedings of Mechanical Engineering Research Day 2022, pp. iii-v, August 2022

Mohd Fadzli Bin Abdollah - Universiti Teknikal Malaysia Melaka
Mohd Faizal Mat Tahir - Universiti Kebangsaan Malaysia

Mohd Faizal Mohideen Batcha - Universiti Tun Hussein Onn Malaysia
Mohd Fauzi Mamat - Universiti Teknikal Malaysia Melaka

Mohd Hafidzal Mohd Hanafi - Universiti Teknikal Malaysia Melaka
Mohd Juzaila Abd. Latif - Universiti Teknikal Malaysia Melaka

Mohd Khairi Mohamed Nor - Universiti Teknikal Malaysia Melaka
Mohd Noor Asril Saadun - Universiti Teknikal Malaysia Melaka
Mohd Rizal Alkahari - Universiti Teknikal Malaysia Melaka

Mohd Rody Mohamad Zin - Universiti Teknikal Malaysia Melaka
Mohd Sabirin Rahmat - MAHSA University

Mohd Shahir Kasim - Universiti Teknikal Malaysia Melaka

Mohd Syakirin Rusdi - Universiti Sains Malaysia

Mohd Zakaria Mohammad Nasir - Universiti Teknikal Malaysia Melaka
Mohd Zulkefli Selamat - Universiti Teknikal Malaysia Melaka
Muhamad Harun - Universiti Teknologi Malaysia

Muhamad Nasir Murad - Universiti Malaysia Perlis

Muhammad Ilman Hakimi Chua Abdullah - Universiti Teknikal Malaysia Melaka
Muhammad Noor Afiq Witri Muhammad Yazid - Universiti Teknologi Malaysia
Muhd Ridzuan Mansor - Universiti Teknikal Malaysia Melaka
Najibah Ab Latif - Universiti Teknologi MARA

Nidzamuddin Md. Yusof - Universiti Teknikal Malaysia Melaka

Noor Ayuma Mat Tahir - Universiti Teknologi Malaysia

Noraiham Mohamad - Universiti Teknikal Malaysia Melaka
Noreffendy Tamaldin - Universiti Teknikal Malaysia Melaka
Norfariza Ab Wahab - Universiti Teknikal Malaysia Melaka

Norfauzi Tamin - Universiti Tun Hussein Onn Malaysia

Norhaidah A. Haris - Universiti Kuala Lumpur

Norshah Shuaib - Universiti Malaysia Perlis

Nortazi Sanusi - Universiti Kebangsaan malaysia

Nur Hamzah Said - Politeknik Negeri Ujung Pandang

Nur lzyan Zulkafli - Universiti Teknikal Malaysia Melaka

Nur Rashid Mat Nuri @ Md Din - Universiti Teknikal Malaysia Melaka
Nur Safwati Mohd Nor - Universiti Teknologi Malaysia

Nuridawati Mustafa - Universiti Teknikal Malaysia Melaka

Nurul Akmal Che Lah - Universiti Malaysia Perlis

Nurul Hanim Razak - Universiti Teknikal Malaysia Melaka

Nurul Hasyimah Mat Rani - Universiti Pendidikan Sultan Idris

Nurul Hayati Abdul Halim - Universiti Teknologi MARA

Nurulizwa Abdul Rashid - Universiti Teknikal Malaysia Melaka
Poppy Puspitasari - Universitas Negeri Malang

Rafidah Hasan - Universiti Teknikal Malaysia Melaka

Rainah Ismail - Universiti Teknikal Malaysia Melaka

Raja Izamshah Raja Abdullah - Universiti Teknikal Malaysia Melaka
Rosmaini Ahmad - Universiti Malaysia Perlis

Roszaidi Ramlan - Universiti Teknikal Malaysia Melaka

Safarudin Gazali Herawan - Universitas Bina Nusantara

Seri Rahayu Kamat - Universiti Teknikal Malaysia Melaka

Shafizal Mat - Universiti Teknikal Malaysia Melaka

Shahrizal Saat - Universiti Teknikal Malaysia Melaka

iv


ADMIN
Highlight


Proceedings of Mechanical Engineering Research Day 2022, pp. iii-v, August 2022

Shahrul Azam Abdullah - Universiti Teknologi MARA

Shajahan Maidin - Universiti Teknikal Malaysia Melaka

Shamsul Anuar Shamsudin - Universiti Teknikal Malaysia Melaka

Siti Hajar Sheikh Md. Fadzullah - Universiti Teknikal Malaysia Melaka
Siti Sarah Maidin - INTI University

Sivakumar Dhar Malingam - Universiti Teknikal Malaysia Melaka
Suhaimi Misha - Universiti Teknikal Malaysia Melaka

Vimal Rau Aparow - University of Nottingham Malaysia Campus

Wan Hasrulnizzam Wan Mahmood - Universiti Teknikal Malaysia Melaka
Zakiah Abd Halim - Universiti Teknikal Malaysia Melaka

Zeratul 1zzah Mohd Yusoh - Universiti Teknikal Malaysia Melaka
Zurina Shamsudin - Universiti Teknikal Malaysia Melaka



5/7/23, 4:49 PM Gmail - [MERD'22] Review assignment notification

M Gma" Nur Hamzah Said <nurhamzah.said@gmail.com>

[MERD'22] Review assignment notification
1 message

PROFESOR MADYA DR MOHD FADZLI BIN ABDOLLAH <mohdfadzli@utem.edu.my> Fri, May 20, 2022 at 3:35 PM

To: MERD'22 <merd.utem@gmail.com>

Dear Sir/Mdm,

This email is intended to notify you that our Editor has already sent (in separate email) a review assignment of the 2-
page extended abstract submitted to the 8th Mechanical Engineering Research Day (MERD'22
- http://merd22.utem.edu.my) via our Microsoft CMT system. The review deadline is 28 May 2022 (Sat).

If you still do not receive an email, please check your junk/spam folder, or contact us as soon as possible.

Alternatively, you can log in to the system directly as the following instructions:

(You are recommended to use Google Chrome as the best operating system for accessing our Microsoft CMT system)
1. Tolog in the reviewing system, go to https://cmt3.research.microsoft.com/MERD2020
2. Use Username: <the 'email’ in which you received this information>.
3. To retrieve your password or if you do not remember your password, go to https://cmt3.research.

microsoft.com/User/ResetPassword and enter your email: <the 'email' in which you received this information>.

4. Please note to change your role to "reviewer" after successfully login.

5. For further assistance, the instruction on how to use our reviewing online system can be accessed
via https://drive.google.com/file/d/1lIHpnbud4AtzY4ZOzHydIbRXpIMJC3cHz/view?usp=sharing

6. If you have a technical problem with the system, please email directly to support@msr-cmt.org

Thank you very much in advance for your cooperation.

With kind regards,
Assoc. Prof. Dr. Mohd Fadzli Bin Abdollah, CEng MiMechE (UK)
MERD’22 Chief Editor

https://mail.google.com/mail/u/0/?ik=bb215ff1ee&view=pt&search=all&permthid=thread-f:1733329842893387254&simpl=msg-f:1733329842893387254

7


http://merd22.utem.edu.my/
https://cmt3.research.microsoft.com/MERD2020
https://cmt3.research.microsoft.com/User/ResetPassword
https://drive.google.com/file/d/1llHpnbu4AtzY4ZOzHydIbRXplMJC3cHz/view?usp=sharing
mailto:support@msr-cmt.org

Proceedings of Mechanical Engineering Research Day 2022, pp. 283-284, August 2022

Physicochemical properties of jatropha curcas oil as a potential

feedstock for biodiesel production
Amiera Husna Abdul Halim!, Mahanum Mohd Zamberi'*, Mohd Haizal Mohd Husin!, Nor Faizah Haminudin',
Febrian Idral', Sharin Ab Ghani?

D Fakulti Kejuruteraan Mekanikal, Universiti Teknikal Malaysia Melaka,
Hang Tuah Jaya, 76100 Durian Tunggal, Melaka, Malaysia
2 Fakulti Kejuruteraan Elektrik, Universiti Teknikal Malaysia Melaka,
Hang Tuah Jaya, 76100 Durian Tunggal, Melaka, Malaysia

*Corresponding e-mail: mahanum@utem.edu.my

Keywords: Biodiesel; free fatty acid; physiochemical; jatropha curcas

ABSTRACT -Crude Jatropha curcas oil (JCO) is
known as a wonder crop in biodiesel production. This
plant could grow in all forms of soil and water, making it
a potential sustainable biofuel. In this study, the
physicochemical properties of crude JCO were analysed
according to the ASTM D6751, EN 14214, and American
Oil Chemists’ Society (AOCS) method. The crude JCO
was distinguished by acid value (36.5 mg KOH/qg),
kinematic viscosity (34.94 mm?/s), density (0.9133
kg/L), water content (0.3 wt.%), iodine value (106.3 g
lodine/100g) and color (Golden Yellow). The findings
imply that crude JCO is a promising alternative fuel for
biodiesel feedstock.

1. INTRODUCTION

Jatropha curcas is a major biodiesel feedstock in
tropical and subtropical regions and emerging as the most
favored due to its high oil yield per hectare, ease of
propagation, hardiness, drought tolerance, rapid growth,
and ability to adapt to a variety of climate conditions,
making it a popular option among biodiesel producers
[1]. To effectively substitute for diesel, biodiesel should
have a higher cetane number. It is reported that Jatropha
curcas has a high cetane number of 55, comparable to
that of diesel engines [2]. The composition of fatty acids
is the essential property in determining the efficiency and
productivity of the process to produce a high yield and
quality biodiesel. Saturated fatty acids of JCO account
for roughly 20% of the seeds’ composition, and 80% are
composed of unsaturated fatty acids (oleic and linoleic).
The seeds are estimated to yield up to 40% oil by weight.
Therefore, the highlight of this research is to focus on the
physicochemical properties of JCO as raw feedstock in
producing alternative biodiesel that has the same quality
as conventional diesel.

2. METHODOLOGY

The raw JCO was purchased from Bionas Sdn Bhd
Malaysia, and all the chemicals used in this research
include methanol of 99.9% purity, sulphuric acid of 95-
98%, Sigma Aldrich (phenolphthalein), isopropyl
alcohol, and potassium hydroxide (KOH) pellets were
purchased from Polyscientific Chemicals Sdn Bhd. The
raw JCO was sent for product characterization using Gas
Chromatography-Mass Spectrometry (GC-MS) [3].

Apart from that, the raw feedstock physicochemical
properties such as acid number, kinematic viscosity,
density, water content, and iodine value were also
determined.

3.  RESULTS AND DISCUSSION
3.1 Physicochemical properties of crude JCO

The test results were tabulated in Table 1 for crude
JCO. For the data confirmation, several tests were
assigned, such as acid number, kinematic viscosity, and
density. The assessments were determined according to
the ASTM D6751, EN 14214, and American Oil
Chemists’ Society (AOCS) method [4].

Table 1 Physicochemical properties of crude JCO.

Properties Unit Testing Crude
Method JCO
Acid value mg KOH/g  ASTM D 664 36.5
Kinematic
viscosity at mm?/s 34.94
40°C ASTM D 445
. o~ kg/L ASTM D 0.9133
Density at 15°C 4052
wt.% EN ISO 0.30
Water content 12937
Todine value g AOCS Cd 1d- 106.3
lodine/100g 92
- Golden
Color ) Yellow
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The acid value (AV) always depends on the FFA
content of the feedstock. The AV obtained for the crude
JCO was significantly higher which is 36.5 mg KOH/g
which is far beyond the limit (0.5 max). High AV and FFA
are associated with common problems such as soap
formation and separation of end products. The density,
kinematic viscosity, and water content obtained were
0.9133 kg/L, 34.94 mm?/s, and 0.3 wt.%, respectively
which was predictable with high FFA feedstock.
However, lowering both, the density and kinematic
viscosity values to the acceptable limits is critical to
achieving ideal air-to-fuel ratios. Low water content was
preferred since it ensured storage stability while also
reducing engine corrosions. By looking at the iodine
value, it was clearly shown that high amounts of
unsaturated fatty acids caused a significant increase in the
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iodine value, which contributed to the low cetane number
(CN). The crude JCO appears as a golden yellow liquid
at room temperature.

Table 2 Fatty acid composition for crude JCO

Fatty acids Structure JCO
(%)
Caprylic 8:0 0.16
Capric 10:0 0.74
Lauric 12:0 0.57
Myristic 14:0 1.13
Palmitic 16:0 10.22
Palmitoleic 16:1 0.66
Oleic 18:1 24.88
Linoleic 18.2 20.51
Linolenic 18:3 24
Arachidic 20:0 0.7
Saturated fatty acid, SFA (%) 21.82
Monounsaturated fatty acid, MUFA (%) 41.21
Polyunsaturated fatty acid, PUFA (%) 36.97

Ten fatty acids were found in the JCO sample with
the highest was 24.88% oleic acid, followed by linoleic
with 20.51%, and palmitic acid with 10.22% as tabulated
in Table 2. These results are similar to those reported by
Baill et al., (2015), which recorded the fattiest acid
content for all types of JCO raw oil, mainly consisting of
oleic, linoleic, and palmitic acids [5]. JCO can be
classified as oleic-linoleic oil due to the large oleic and
linoleic fatty acids.
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o
1
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==
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Raw Feedtocks

Figure 1 Fatty acids composition of crude JCO

Figure 1 demonstrated the structural features of
saturated (SFA), monounsaturated (MUFA), and
polyunsaturated (PUFA) fatty acids. These fatty acids’
composition plays a significant role in the
physicochemical properties of the FAME produced [6].
The raw feedstock of JCO mainly consisted of
monounsaturated (41.21%) and polyunsaturated acids
(36.97%) which will contribute to a low cetane number.
Compared with monounsaturated fatty acids, the high
content of polyunsaturated fatty acids strongly influences
engine performance, especially in cold weather countries.
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It was worth mentioning that the fatty acid composition
of the crude JCO will remain the same even though the
feedstock had undergone the pre-treatment and
transesterification process. Only the conversion of
glycerol by methanol occurs. These compositions were
critically important and significantly impacted the methyl
ester's critical characteristics, especially cetane number
and cold flow properties [7].

4.  CONCLUSIONS

The utilization of crude JCO as feedstock in
biodiesel production was promising with their
physicochemical properties that were compelling to
standards in terms of acid value (36.5 mg KOH/g),
kinematic viscosity (34.94 mm?sec), density (0.9133
kg/L), water content (0.3 wt.%), iodine value (106.3 g
Iodine/100g) and color (Golden Yellow). The crude JCO
is common for having very high unsaturated fatty acids
and in particular, has the potential to be widely utilized
as raw feedstock in biodiesel production in Malaysia.
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