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INTERNATIONAL NUCLEAR SCIENCE, TECHNOLOGY AND ENGINEERING 

CONFERENCE (iNuSTEC2024) 

 

 

DAY 1: MONDAY, 14th October 2024 

Morning Session 
 

08:30 

 
Arrival of Participants and Guests | Registration | Breakfast  

 

 

SESSION 1: 
Chairman: Azraf Azman, Nuklear Malaysia 

 

P01 
9:00 
9:40 

Keynote 1: 
 

SMR Siting Consideration 
 

Dr. Rahman Yaccup 
Agensi Nuklear Malaysia 

 

P02 
9:40 
10:30 

Keynote 2: 
 

Coal to Nuclear (C2N) Initiative 
 

Prof. (Adj.) Ir. Ts. Dr. Shamsul Amri Sulaiman 
Tenaga Nasional Berhad 

 

 

OPENING CEREMONY 

 

10:30 
11:00 

Welcoming Remarks & Officiating Speech 
by 

 
AP Dr. Abdul Aziz Mohamed 

President of MNS  
 

11:00 
11:30 

 
 Photo Session | Poster Session | Coffee Break | Business Networking 

 

 

  



 

SESSION 2: Science and Engineering I 
Chairman:  Dr.   Muhammad Arif Sazali, UTM 

 

P03 
11:30- 
11:50 

A Review on Unmanned Ground Vehicle Architecture for 
Radiation or Nuclear Safety and Security Applications 

 
Nur Aira Abd Rahman 

 

P04 
11:50- 
12:10 

Net Zero Emissions 2050: Nuclear power is a Valid and 
Sensible Option for Reliable and Sustainable Electricity 

Generation. 
 

Alif Imran Mohd Shuhaimi, Mohd Syukri Yahya and Shamsul Amri 
Sulaiman 

 

P05 
12.10 - 
12:30 

Sustaining Cyber and ICT Security Preparedness Through 
Disaster Recovery Testing and Simulations 

 
Amy Hamijah Ab. Hamid, Siti Nurbahyah Hamdan, Mohamad Safuan 
Sulaiman, Norzalina Nasirudin, Mohd. Hasnor Hasan, Saaôidi Ismail, Mohd 
Dzul Aiman Aslan, Raja Murzaferi Raja Moktar, Khairiel Adyani Abd. 
Ghani, Mohd. Amin Abdullah, Radhiah Jamalludin, Noor Fatin Shuhada 
Ab. Hamida, Hanizan Zainona, Mohammad Fazli Rahmat Isab, Sufian 
Norazam Mohamed Aris, Mohd Faizul Zakaria, Mohamad Rashidi Abd 
Aziz, Siti Farizawaty Sapian, Azlinawati Husain, Shukri Mohd and 

Muhammad Rawi Mohamed Zain 
 

P06 
12:30 ï 
12:50 

SAXS: Efficient Tool for Graphene Characterization 
 

Hafizal Yazid 

 

 
12:50-
14:15 

 
Poster Session | Lunch | Business Networking 

 

  



DAY 1: MONDAY, 14th October 2024 

Afternoon Session 
 

 

SESSION 3: Materials and Sustainability 
Chairman:  Dr. Hafizal Yazid, Nuklear Malaysia 

 

P07 
14:15- 
14:35 

Optimizing EDXRF Methods for Accurate Gold Alloy Purity Assessment 
 

Adlan Akram Mohamad Mazuki, Mohd Muzamir Mahat, Saifullah Abdullah, 
Rosmamuhamadani Ramli 

 

P08 
14:35- 
15:05 

Special keynote (recorded) 

 
Penguasaan Teknologi Nuklear Memperkasa Ekonomi Negara 

 
Yang Amat Berbahagia Tun Dr. Mahathir Mohamad 
Former Prime Minister of Malaysia & Honorary President 

Perdana Leadership Foundation 
 

P09 
15:05- 
15:25 

Characterization of Polyvinyl Alcohol Dosimeter Based on Silver Nitrate 
and Silver bromide using UV-Vis Spectrophotometer 

 
Mohd Zulfadli Adenan 

 

P10 
15:25- 
15:45 

 

A Preliminary Study of Cellulose Nano Fibrils Incorporating Metal Oxide 
Nanoparticles in Enhancing Ceramic Composite for Potential Non-Toxic 

Radiation Shielding Materials 
 

 Seyedfaezeh Safavisohi 
 

  

SESSION 4: 
Chairman: Prof. (Adj.) Ir. Ts. Dr. Shamsul Amri Sulaiman 

 

P11 
15:45 
16:20 

Keynote 3: 
 

Teleconference 
IAEA's Strategic Blueprint for Next-Gen Small Modular Reactors (SMRs) 

 
Hadid M. Subki 

IAEA 
 

P12 
16:20- 
17:00 

Keynote 4: 
 

Teleconference 
Technologies for RWM 

 
Dr. Norasalwa Zakaria 

IAEA 
 

 17:00 
Coffee Break | Conference Adjourn 

 

  



DAY 2: TUESDAY, 15th October 2024 

Morning Session 

 

08:30 
Registration | Breakfast  

  

 

SESSION 5: 
Chairman: Ts. ChM. Dr Norsyahidah Mohd Hidzir, UKM 

 

P13 09:00-
09:40 

Keynote 5: 
 

Prospects of Nuclear Engineering Post 2030 
 

Dr. Muhammad Arif Sazali 
Universiti Teknologi Malaysia 

 

P14 
09:40-
10:20 

Keynote 6: 
 

Welding & Joining 
 

AP Dr. Abdul Aziz Mohamed 
President of MNS  

 

10:20-10:50 
Poster Session | Coffee Break | Business Networking  

 
 

 

SESSION 6: Environmental and Safety 
Chairman: Dr. Mazleha Maskin, Nuklear Malaysia 

 

P15 
10:50-
11:10 

Depth Dose measurement by Using Al2O3 OSL Dosimeters in the Presence of 
Air Cavity and Density Inhomogeneity in High Energy Electrons 

 
Mohd Fahmi Mohd Yusof, Farahamiza Othman, Nur Syazwany Malek, Arifah Nazirah 

Abdullah, Ahmad Bazlie Abdul Kadir, Norriza Mohd Isa 
 

P16 
11:10-
11:30 

 

The Variation of Kota Belud Indigenous Rice Based on Organic Elemental and 
Stable Isotope Properties 

 
Nazaratul Ashifa Abdullah Salim, Siti Aminah Omar and Mohd Nor Hidayat Adenan 

 
 

P17 
11:30-
11:50 

Statistical Analysis of Disused Sealed Radioactive Sources (DSRS) from 
Radioactive Waste Inventory in Malaysia 

 

Ahmad Hasnulhadi Che Kamaruddin, Nurul Izzah Muhammad Zamri 
 
 

P18 
11:50-
12:10 

 
Exploring Domestic Capabilities for Nuclear Power Supply Chain Participation 

in Malaysia 
 

Susan Maria Sipaun and Dina Batrisyia Kamal Aridan 

 

 
12:10-
13:00 

Poster Session 

 

13:00-14:15 
 Lunch | Business Networking 

 
 

 

 



DAY 2: TUESDAY, 15th October 2024 

Afternoon Session 

 

 

SESSION 7: Environmental and Safety 
Chairman: Dr. Abdul Aziz Mohamed, MNS 

 

P19 
14:15- 
14:35 

Performance Qualification Dose Mapping of Glove Sterilisation Using Electron 
Beam Irradiation 

 
Ruzalina Baharin, Hasan Sham, Shalina Sheik Muhamad, Siti Zulaiha Hairaldin, 
Harzawardi Hasim, Ahmad Zainuri Mohd Dzomir and Ros Anita Mohd Ramli 

 

P20 
14:35- 
14:55 

Assessments of Natural Radionuclides Concentration and Radiological 
Hazard Indices in Universiti Teknologi Malaysia (UTM), Skudai, Johor 

 
Ko Yu Yun, Muhammad Arif Bin Sazali, Nur Syazwani Mohd Ali, Khairulnadzmi Jamaluddin, 

Muhammad Syahir Sarkawi 
 

P21 
14:55 - 
15-15 

Tomography Desktop Scanner Using Visible Light for Experimental Learning 
and in Educational Setting 

 
Khairiah Yazid, Mohd Zaid Abdullah, Haidi Ibrahim, Hasif Mohammad, Azraf Azman 

 
15:15- 
15:35 

 
Poster Session | Business Networking 

 

 
Session 8:  

Chairman: Dr. Rahman Yaccup, Nuklear Malaysia 

 

P22 

 
15:35 
16:15 

Keynote 7: 
 

TC Project: IAEA Support and Mechanism 
 

Marina Mishar 
IAEA  

 

P23 
16:15 
16:55 

Keynote 8: Teleconference 

 
IAEA NUTEC Microplastic in Environmental Control 

 
Carlos Alonso Hernandez 

IAEA 

 

16:50 
Coffee Break | Conference Adjourn 

 

  

  



DAY 3: WEDNESDAY, 16th October 2024 

Morning Session 

 

08:30 
Registration | Breakfast  

 

 

SESSION 9: 
Chairman:  Dr. Azrudi Mustapha, CENERGY 

 

P24 
9.00 
9.40 

Keynote 9: 

 Trends of Energy Needs in Malaysia 
 

Dr. Azlina Mohd Jais 
Energy Commission 

 

P25 
9.40 
10.20 

Keynote 10: 

Nuclear Power: Where do we go from here? 
 

Dr. Mohd Syukri Yahaya 
Institute of Nuclear Energy, UNITEN 

 

10:20-10:40 
Poster Session | Coffee Break | Business Networking  

 

 

SESSION 10: Energy and Infrastructure (EI) 
Chairman:  Dr. Mohd Syukri Yahya, INE UNITEN 

 

P26 
10:40-
11:20 

Keynote 11: 

SMR vs. Gen III Reactors 
 

Dr. Azrudi Mustapha 
CENERGY 

 

P27 
11:20-
11:40 

Analysis of Cycle Length for High-Fissile-Density Fuel in Selected SMR 
and MMR 

 
Mohamad Hairie Rabir, Julia Abdul Karim 

 

P28 
11:40-
12:00 

Comparison of the potential risk associated with various SMR designs 
 

Fatin Hanani Razali and Norsyahidah Mohd Hidzir 
 

P29 
12:00-
12:20 

Influencing Factors for Spent Nuclear Fuel from Research Reactor on 
Radioactive Waste Management Plan 

 
Nurul Muyassarah Ibrahim, Syazwani Mohd Fadzil, Nurul Syakirah Zainal, Rohyiza 

Baôan, Muhammad Khairul Ariff Mustafa 
 

P30 
12:20- 
12:40- 

Natural Radioactivity Level in Coal Ashes and Radiological Risks of 
Topsoil around a Coal-fired Thermal Power Plant in Malaysia 

 
Eli Syafiqah Aziman, Mohd Syukri Yahya, Shamsul Amri Sulaiman, Mohd Idzat Idris, 

Rogemah Ramli, Muhammad Asyraf Ridzuan and Kamalia Rasyidah Sufyan 
 

P31 
12:40-
13:00 

Self-Attenuation Correction in Environmental Bulk Samples: A Study on 
Enhancing Gamma-Ray Activity Measurement Using HPGe Detector with 

Soil Samples in Varied 
 

Al-Horr Sahar Saleh, Khoo Kok Siong 
 

13.00-14:15 
Poster Session | Lunch | Business Networking 

 



DAY 3: WEDNESDAY, 16th October 2024 

Afternoon Session 

 

 

SESSION 11: 
Chairman:    Anwar Abdul Rahman, Nuklear Malaysia  

 

P32 
14:15-14:55 

Keynote 12: 
 

Nuclear Science for SDG  
 

Ts. ChM. Dr Norsyahidah Mohd Hidzir 
Universiti Kebangsaan Malaysia 

 

15:55- 
16:15 

 
SPECIAL SESSION: NUCLEAR YOUTH COMPETITION (NYC 2024) 

 

Topic 1: Sustainable Development Goal (SDG) 
Topic 2: Nuclear Security and Its Challenges 
Topic 3: Nuclear Safety and Radiation Protection 
Topic 4: Tackling Climate Change with Nuclear Power 
Topic 5: Application of Non-Destructive Test (NDT) 
Topic 6: Medical Application and Forth Industrial Revolution 
 

Presentation by Nuclear Youth Lecture Competition (Subject to changes) 
 

 

16:15- 
16:30 

 
PRIZE GIVING AND CLOSING CEREMONY 

 

Prize giving: 
                      Nuclear Youth 2024 Awards 

                                               INuSTEC2024 Poster Awards 
 
Announcement for iNuSTEC2025 
Final remark / Closing remark 
 

16.30 ï 
17:00 

Coffee Break | End of conference 
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POSTER SESSION 
 

No. Title and authors 
 

PP1.  Characterizing Radioactive Source Casings for Nuclear Forensics 
Using a Multi-Technique Laboratory Approach. 

Zalina Laili, Hishamudin Husin, Suzilawati Muhd Sarowi, Muhamad Rawi Zain, 
Nazran Harun, Nadira Kamarudin, Susan Maria Sipaun and Muhamad Azfar 
Azman 

 

PP2.  Measurement of Mass Attenuation Coefficients of Several Water 
Equivalent Materials in Comparison to Water by Using X-ray Effective 
Energies 

Mohd Fahmi Mohd Yusof, Betsy Anak Gepat, Nurul Shazliana Mohd Daud, Che 
Nazri Che Hussin, Ahmad Bazlie Abdul Kadir, Norriza Mohd Isa 

 

PP3.  Dosimetric Characteristic of AL2O3 NanoDot® OSL Dosimeter for the 
Measurement of Effective Dose in the Presence of Anode Heel Effect 
in Pelvic Radiography 

Mohd Fahmi Mohd Yusof, Wan Nur Sahira Wan Mohd Radzi, Ainuzzahirah 
Zulkarnain, Che Nazri Che Hussin1 Ahmad Bazlie Abdul Kadir, Norriza Mohd Isa 

 
PP4.  Revolutionizing Cancer Treatment: Harnessing 68Ga-Nota-Rituximab 

in Radioimmunotherapy (RIT) 

Siti Aminah Muhamad, Nadhirah Razanah Shahrol, Nurul Nazeerah Juarimi, 
Saifullizan Mohamad, Wan Hamirul Bahrin Wan Kamal 

 
PP5.  Compatibility Evaluation and FTIR Characterization of Solvent-Based 

Paint Enhanced with Aerogel 

Ahmad Hambali Ismail, Solehah Mohamat Yusuff, Nazrul Hizam Yusoff, 
Muhammad Aidell Amir 

 
PP6.  Total Phosphate Removal from Xenotime Mineral Via Alkaline Fusion 

Roshasnorlyza Hazan, Nurhanisah Asri, Muhammad Nuôaim, Nur Aqilah Sapiee, 
Khaironie Mohamed Takip, Wilfred Paulus, Norhazirah Azhar1and Jacqueline 
Kones 

 
PP7.  Development of an Automated Data Collection System for Gamma 

Ray Measurements Using Python 

Soleha Mohamat Yusuff, Mohamad Asyraf Noorza Mohd Tamron, Ahmad 
Hambali Ismail, Muhammad Firdaus Abdul Rahim, Syahril Idris4, Nazrul Hizam 
Yusoff, Lahasen@Normanshah Dahing, Mohd Fitri Abdul Rahman, Mohamad 
Rabaie Shari, Ainul Mardhiah Terry, Nurliyana Abdullah, Airwan Affandi Mahmood, 
Hearie Hassan 

 
PP8.  Synthesis and Characterization of Carbon Aerogel (CA) for Hydogen 

Storage Applications 

Julie Andrianny Murshidi, Suhaila Hani Illias and Ummi Tamimah Tukiran 
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PP9.  Detection of Voids in Additive Manufacturing Samples using Micro 
Computed Tomography Method 

Siti Madiha Muhammad Amir, Roslan Yahya, Lim Jia Yan, Tze Chuen Yap, 
Lahasen@Normanshah Dahing, Asyraf Arif Abu Bakar 

 
PP10.  Assessment of Elements in Soil & Honey and Its Correlation Using 

NAA & ICP-MS 

 Siti Aminah Omar 

 
PP11.  Preliminary Study on the Fabrication of High Entropy Alloy as Fusion 

Reactor’s Plasma Facing Wall Materials Using Powder Metallurgy 
Technique 

Nurul Zahirah Zainudi 

 
PP12.  Extraction of Rare Earth Elements from Local Monazite Mineral 

Cik Rohaida Che Hak, Nurliana Roslan, Muhammad Azizi Tamizi, Nur Adlina 
Johari, Aisyah Jasmin Mohamed Al Saari 

 
PP13.  Scanning Characteristics of a 3 MeV Multipurpose Electron 

Accelerator 

Shalina Sheik Muhamad, Ahmad Zainuri Mohd Dzomir, Hasan Sham, Muhd 
Izham Ahmad, Ruzalina Baharin and Siti Zulaiha Hairaldin 

 
PP14.  The RTP-MS Evolution from Sharefolder to Online-Based 

Management: An Alternative Document Accessibility 

Mazleha Maskin, Julia Abdul Karim 

 
PP15.  Event Frequency and Cross Comparison Analysis of Seismic 

Monitoring System for Reactor TRIGA PUSPATI (RTP) 

Khairul Anwar Bapujee, Muhammad Amirul Akmal Bin Bakhtiar, Zareen Khan 
Abdul Jalil Khan, Mohd Khairulezwan Abdul Manan, Mohd Sabri Minhat, 
Nurfarhana Ayuni Joha, Muhammad Zulhelmi Mahadi, Mohamad Amirudin 
Mohamad Rosli 

 
PP16.  3D Numerical Simulation of Thermal Hydraulic for the Miniature 

Neutron Source Reactor (MNSR) 

Muhammad Zulhelmi Bin Mahadi, Khairul Anwar Bapujee, Mohamad Amirudin 
Mohamad Rosli 

 
PP17.  Evaluation of Exposure Index, Exit Skin Dose, and Image Quality on 

AP Chest of Pediatric Phantom 

Azhar Nashreen Nuha, Nurul Syazwina Mohamed 

 
PP18.  Comparative Analysis of Yxlon Imaging Systems with Different Focal 

to Film Distance (FFD): 700 mm vs 1010 mm 

Tengku Sarah binti Tengku Amran, Amer Hazreq Haron, Mohd Zaki Umar, 
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Mohamad Ridzuan Ahmad, Noryana Abd Razak, Ismail Mustapha, Muhammad 
Syarizal Mahyudin, Lu Qing Yang and Muhammad Arif Hakimi Sairu Bahri 

 
PP19.  Impact of Focal Spot Size on Film Image Quality by using YXLON 

Y.XMB 225 X-ray System: A Comparative Study 

Amer Hazreq Haron, Tengku Sarah binti Tengku Amran, Mohd Zaki Umar, 
Mohamad Ridzuan Ahmad, Noryana Abd Razak, Ismail Mustapha, Muhammad 
Syarizal Mahyudin, Lu Qing Yang and Muhammad Arif Hakimi Sairu Bahri 

 
PP20.  Ensuring Safety and Security of Radioactive Sources at the Reaktor 

TRIGA PUSPATI (RTP) in Malaysia 

Hasniyati Md Razi 

 
PP21.  Computational Modelling for Boron Neutron Capture Therapy 

Norfarizan Mohd Said, Mark Dennis Usang & Siti Salmah Yasiran 

 
PP22.  A Novel Equation for Predicting the Strength of Particulate Polymer 

Composites 

Hafizal Yazid, Umar A. Anwar, Pairu Ibrahim, Zakaria Dris, Haniza Yazid, Sahrim 
Ahmad and Muhammad Rawi Mohamed Zin 

 
PP23.  Production and Quality Assessment of Radiopharmaceutical-Grade 

Zoledronic Acid Kit for SPECT Imaging 

Ng Yen, Manisah Saedon, Muhammad Fathurrahman Faizul Akhmar, Muhammad 
Ridzuan Rosdi and Wan Hamirul Bahrin Wan Kamal 

 
PP24.  Contribution of Nuclear Science and Technology to Sustainable 

Development Goals (SDGs) 

Mohd Idzat Idris, Anita Abdul Rahman, Marina Mishar 

 
PP25.  Radiological Impact Assessment of Coal Power Plant Area in Negeri 

Sembilan 

Alissa Nur Yasmin Abdul Ghaffar, Mohd Idzat Idris 

 
PP26.  Dispersive Properties of Residual Soils Based on Parent Rocks 

Control 

Azlan Shah Nerwan Shah @ Nintin, Nor Shahidah Mohd Nazer and Munirah Abd 
Zali 

 
PP27.  Noise Analysis and Database Development for The Control Rod Drive 

Motor Of The Reaktor TRIGA PUSPATI (RTP) 

Mohamad Amirudin Mohamd Rosli, Ahmad Nabil Ab Rahim, Muhammad 
Zulhelmi Mahadi, Khairul Anwar Bapujee, Ridzuan Abd Mutalib, Julia Abdul Karim 

 
PP28.  Radiation Safety during Plasma Focus Fusion Experimentation 

Chan Boon Hwee 
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P03 

 

A REVIEW ON UNMANNED GROUND VEHICLE ARCHITECTURE FOR RADIATION OR 
NUCLEAR SAFETY AND SECURITY APPLICATIONS 

Nur Aira Abd Rahman 

Malaysian Nuclear Agency, 43000, Bangi, Selangor, Malaysia 

nur_aira@nm.gov.my 

Abstract 

Unmanned Ground Vehicles (UGVs) are robotic systems designed for terrestrial operation without 
human drivers, controlled either remotely or autonomously. They are increasingly deployed for 
critical tasks including surveillance, reconnaissance, inspection, and transportation across various 
industries. This paper reviews the architecture of UGVs specifically tailored for radiation or nuclear 
safety and security applications. Drawing on lessons learned from the Fukushima nuclear disaster, 
we present several recommendations for UGV deployment in hazardous environments. The 
architecture of UGVs is dissected into key components: the chassis, controller, sensor and vision 
systems, controller software, communication mediums, and user interfaces. Each component's role 
and integration are discussed in detail to enhance the effectiveness and reliability of UGVs in nuclear 
safety and security operations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



i N u S T E C 2 0 2 4 ,  D a n a u  G o l f  C l u b  U K M ,  B a n d a r  B a r u  B a n g i ,  S e l a n g o r  
1 4 - 1 6 t h  O c t  2 0 2 4  

13 
 

 

P04 

 
NET ZERO EMISSIONS 2050: NUCLEAR POWER IS A VALID AND SENSIBLE OPTION FOR 

RELIABLE AND SUSTAINABLE ELECTRICITY GENERATION.  

Alif Imran Mohd Shuhaimi1*, Mohd Syukri Yahya1 and Shamsul Amri Sulaiman1 

 1Institute of Nuclear Energy, Universiti Tenaga Nasional, Malaysia  

alifimran.msuhaimi@tnb.com.my  

Abstract 

This paper presents a case study on Malaysiaôs 2050 net zero emissions pathway, which is a vital 
step for ensuring a sustainable world. Electricity affordability, reliability and security are the key 
success factors that transformed the economy of Malaysia from commodity-based economy to 
manufacturing and services in the 1980s. Recognizing the intricacy of achieving the net zero 
emissions aspiration, this study acknowledges that there is no singular approach or energy source 
that can exclusively meet this target. The key lies in a strategic fusion of diverse fuels, cutting-edge 
technologies and effectively addressing the energy trilemma encompassing security, sustainability, 
and affordability. Developing an optimal future power-generating mix necessitates consideration of 
several key elements, as well as country-specific constraints. Benchmarking with other countries, 
particularly ASEAN states such as Indonesia, Thailand, Vietnam, Singapore, and the Philippines, is 
critical to ensuring that the projected generation is comprehensive and fits within the context of the 
energy trilemma. The advancement of nuclear power architecture, especially the state-of-the-art 
Small Modular Reactors (SMRs) and advanced large power reactors, presents a sensible 
justification for achieving the net zero emissions target. It provides clean, dispatchable, reliable, and 
affordable electricity generation. Nuclear power technology offers diverse options for generating a 
cost-effective baseload of electricity, industrial heat, water desalination, and hydrogen production.  
 
Keywords: Small modular reactors (SMRs), energy trilemma, generation mix, nuclear hydrogen 
hybrid system  
 
Acknowledgment: The authors thank Yayasan Canselor Universiti Tenaga Nasional and Tenaga 
Nasional Berhad for financing the PhD research program, for which this study reports on the first 
author's studies. 
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P05 

 
ENHANCING CYBER AND INFORMATION SECURITY PREPAREDNESS THROUGH 

RECOVERY TESTING AND VALIDATION SIMULATIONS  

Amy Hamijah Ab. Hamid1,a) , Siti Nurbahyah Hamdan, Mohamad Safuan Sulaiman, Norzalina 
Nasirudin, Mohd. Hasnor Hasan, Saaôidi Ismail, Mohd Dzul Aiman Aslan, Radhiah Jamalludin, 

Sufian Norazam Mohamed Aris, Mohd Faizul Zakaria, Mohamad Rashidi Abd Aziz, Siti Farizawaty 
Sapian, Azlinawati Husain, Shukri Mohd and Muhammad Rawi Mohamed Zain  

1Senior Research Officer, Information Technology and Applications Unit (ITC) Malaysian Nuclear 
Agency Technical Support Division (BST) Bangi, 43000 KAJANG, MALAYSIA  

aamyhamijah@nm.gov.my 

Abstract  

This paper discusses and identifies issues and success factors in the Cyber Incident Management 
of the Malaysian Nuclear Agency (Nuklear Malaysia) through the implementation of simulation 
exercises using a "walkthrough" approach for disaster recovery testing of Information and 
Communication Technology (ICT). Cyber incident management is a critical requirement for 
compliance and monitoring of ICT governance through the certification of the Information Technology 
Management System (ISMS, ISO/IEC 27001) and the Business Continuity Management System 
(BCMS, ISO 22301). These certifications strengthen and improves the cybersecurity and ICT 
readiness of Nuklear Malaysia. The Information Technology and Applications Unit (PTM) has taken 
proactive initiatives to conduct simulation exercises for walkthrough recovery testing to test the 
readiness and effectiveness of response measures in recovering from a cyber incident. The objective 
of these simulation exercises is to verify the achievement level of disaster recovery objectives that 
have been set and also to identify improvements in ICT disaster recovery strategies at Nuklear 
Malaysia. These simulation exercises successfully identified the critical achievement level of PTM 
incident management based on Business Impact Analysis (BIA) objectives through detailed 
flowcharts of ICT incident management simulation workflows. In conclusion, these simulation 
exercises optimize the verification of BIA objectives achievement levels, ensuring that Nuklear 
Malaysiaôs cybersecurity and ICT management can be guaranteed through smooth normalization of 
ICT governance and operations. Additionally, it also identifies vulnerabilities and weaknesses in our 
security controls and operational systems. Therefore, PTM planning for ICT incident management 
at Nuklear Malaysia can be improved continuously. Keywords: preparedness, security, incident 
management, disaster recovery plan, business continuity plan.  
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P06 

 

AXS: EFFICIENT TOOL FOR GRAPHENE CHARACTERIZATION 

Hafizal Yazid 

Materials Technology Group, Industrial Technology Division, Malaysian Nuclear Agency, Bangi, 
43000, Kajang, Selangor.  

hafizal@nm.gov.my 

Abstract 

This study introduces an efficient way of characterizing particulate nanosheet graphene. Our method 
delivers an outstanding result, yielding number of graphene layers. Thus the technique could be 
used to determine singe layer, bilayer or few layer graphene. The result was confirmed by Raman 
scatter-ing. The success of this efficient technique opens up possibilities for leveraging a cost-
effective and uncomplicated process to attain high quality graphene. 

 

 

  



i N u S T E C 2 0 2 4 ,  D a n a u  G o l f  C l u b  U K M ,  B a n d a r  B a r u  B a n g i ,  S e l a n g o r  
1 4 - 1 6 t h  O c t  2 0 2 4  

16 
 

 

 

P07 

 

OPTIMIZING EDXRF METHODS FOR ACCURATE GOLD ALLOY PURITY ASSESSMENT  

Adlan Akram Mohamad Mazuki a,b,*, Mohd Muzamir Mahat a* , Saifullah Abdullah a , 
Rosmamuhamadani Ramlia  

aFaculty of Applied Sciences, Universiti Teknologi MARA, 40450 Shah Alam,  
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Abstract  

There has been a growth in demand for gold-based transaction products that are more rapid and 
efficient. The enduring appeal of gold can be attributed to its inherent value, potential for investment, 
and cultural significance. Accurately determining gold purity in alloys is essential for various 
industries, including jewellery. Traditional methods of gold purity measurement, such as fire assay 
and inductively coupled plasma mass spectrometry (ICPMS), are highly accurate but can be time-
consuming, costly, and require complex sample preparation. Energy Dispersive X-ray Fluorescence 
(EDXRF) offers a non-destructive, rapid, and cost-effective alternative for gold alloy analysis. 
However, the accuracy of EDXRF can be influenced by several factors, including instrumental 
parameters, sample homogeneity, and matrix effects. This study explores methods to enhance the 
accuracy of EDXRF for gold alloy purity measurements. The research focuses on optimizing 
instrumental parameters, including X-ray tube voltage, acquisition time, filter and collimator to 
improve signal-to-noise ratio and peak resolution. Additionally, the study evaluates the impact of 
sample preparation techniques and the usage of calibration standards on measurement accuracy 
and precision. A comprehensive analysis of matrix effects is conducted, exploring the influence of 
common alloying elements in yellow gold such as silver and copper on EDXRF measurements. This 
study combined standardless Fundamental Parameter (FP) with empirical calibration using matrix-
specific materials, which are applied to mitigate these effects. The research also assesses the 
feasibility of correction factors to predict and correct for complex matrix interactions. The EDXRF 
procedures' reliability was then conducted through cross-validation with fire assay towards sets of 
gold matrix samples designed similarly to the commercial gold materials. The findings demonstrate 
that with proper tuning and calibration, EDXRF can achieve accuracy comparable to traditional 
methods for gold purity determination in alloys. This study contributes to the field by providing a 
comprehensive framework for the precious metals industry. The optimized EDXRF method offers a 
reliable, efficient, and non-destructive solution for industrial applications, significantly reducing the 
time and cost associated with gold alloy analysis. Hence, it will support the gold industry through 
high confidence in the accuracy of equipment and fair trade in their transaction.  
 
Keywords: EDXRF, Gold Purity Measurement, Accuracy, Non-Destructive, Matrix Effect  
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Abstract  

Recent advances in radiotherapy techniques have made it possible to deliver highly conformal 
radiation to the tumour inside the body for cancer treatment. A three-dimensional (3D) dosimetry 
system is required to verify the accuracy of the complex treatment delivery. The polyvinyl alcohol 
(PVA) dosimeter is a 3D dosimeter based on the radiochromic reaction of a polymer to ionising 
radiation. The PVA-based dosimeter matrix is combined with a leuco-dye and a free radical initiator, 
whose colour changes in proportion to the radiation dose. In the last decade, PVA dosimeter 
achieved refinement and augmentation as a 3D dosimeter. PVA dosimeter, in particular, overcomes 
the limitations of its predecessors, the Fricke gel, which are difficult to fabricate and read, sensitive 
to oxygen, and sensitive to diffusion. This study aims to review the characteristics of the PVA 
radiochromic dosimeter using UV-Vis spectrophotometer. The formulation of PVA dosimeter displays 
a complex balance between the quantity of radical initiators, metal compounds, and catalysts to 
ensure stability, optimum sensitivity, and water equivalency.  
 
Keyword: radiation dosimeter, polymer, radiotherapy, polyvinyl-alcohol, 3D dosimetry 
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Abstract  

In workplaces with radiation-generating devices and radioisotopes, such as an accelerator and X-
ray resources, radiation dose must be controlled properly to prevent hazards caused by exposure to 
radiation. Any shielding material (portable or fixed) that absorbs radiation is indispensable to protect 
personnel from ionising radiation. Ordinary concrete (density of ~2.3 g/cm3) with adequate thickness 
is commonly used for irradiation facilities especially for high energy beams due to its stable 
mechanical strength and promising radiation attenuation properties. Meanwhile, lead is used for 
portable or fixed radiation shielding especially for low and medium energies due to its higher density 
(11.29 g/cm3). However, lead is toxic to human body whereas the cost for producing concrete has 
increased and needs large space installation according to the required thickness for high beam 
photons (MeV). Incorporating cellulose nanofibrils (CNF) as matrix and stabilizing the highest density 
metal oxide nanoparticles (NPs) in composite materials as potential radiation materials might solve 
the toxicity and space problems to attenuate various energies of radiations in any radiation 
instrument facilities including medical and industries. In this research, we studied the mechanical 
and physical properties of fabricated ceramic materials incorporated with CNF and metal oxide NPs 
as an alternative for promising shielding materials. The CNF was synthesized from coconut husk 
using combination of chemical hydrolysis and sonication process, whereas the tin NPs was 
synthesized using chemicals process. The CNF, tin NPs and their distribution in ceramic materials 
was characterized using Fourier Transformed Infrared (FTIR) spectroscopy, Field Emission 
Scanning Electron Microscopy (FESEM) and UV-Vis spectroscopy. Mechanical strength of the 
ceramic materials with various ratio of CNF and tin NPs was tested using Universal Testing Machine 
(UTM). 2:2:3:4 ratio of CNF, NPs, feldspar (KAlSi3O8) and clay shows the best results in terms of 
particles uniformity and mechanical strength.  
 
Keywords: Cellulose nanofibrils, nanomaterials, radiation shielding, ceramic, Gamma/X-rays  
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Abstract 

Air cavities and tissue density inhomogeneity significantly affects the distribution of radiation doses, 
potentially resulting in adverse consequences such as cancer recurrence. This research aims to 
assess the accuracy of Al2O3 optically stimulated luminescence (OSL) dosimeters in measuring 
doses within varying thicknesses of air cavities and tissue inhomogeneities. An expanded 
polystyrene (EPS) was used to simulate the air cavity within the solid water phantoms. The low and 
high density mediums are simulated by the cork simulating the lungs (5 cm) and bone phantoms (3 
cm). The percentage depth-dose (PDD) curves at 9 and 15 MeV electrons were obtained in both 
presence of air cavity and density inhomogeneities and compared to that in the EBT3 radiochromic 
film dosimeters and treatment planning system (TPS). The results indicated that the presence of an 
air cavity and tissue inhomogeneities affected the depth dose measured in OSL dosimeters, EBT3 
films and TPS. OSLD and TPS showed good agreement at the centre of the cavity, which is within 
Ñ5% but could not estimate scattered radiation to the distal and proximal surfaces of the air cavity. 
The obtained p-values showed no significant differences of dose measured in OSL dosimeters 
compared to those in EBT3 films and TPS. The overall results indicated the suitability of OSL 
dosimeters as indirect dosimeters for the measurements of depth dose in the presence of air cavity 
and tissue density inhomogeneities. 

 
Keywords: OSL dosimeters, electrons, air cavity, density inhomogeneity  
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Abstract 

Indigenous rice cultivated in Kota Belud accounted for numerous varieties with varying colors and 
physical characteristics. The surge in demand for premium rice underscores the imperative of 
ensuring its authenticity, a matter of paramount importance to both consumers and producers. 
Consequently, the necessity for analytical methodologies capable of accurately tracing and verifying 
the variety of rice has become increasingly pronounced. The primary objectives of the study were to 
characterize the organic elemental composition of carbon (C), nitrogen (N), hydrogen (H), and sulfur 
(S) and isotopic composition of indigenous rice and to model the classification of rice varieties using 
a chemometric approach. Four varieties, namely beras wangi keladi putih, beras wangi keladi merah, 
beras wangi keladi hitam, and beras keladi putih, were obtained from local farmers. The analysis 
revealed significant differences (p<0.05) in C, N, and S among rice varieties. Additionally, isotopic 
data for oxygen (O) and hydrogen (H) also exhibited significant differences (p<0.05) between rice 
varieties. A clear separation among rice varieties was achieved through linear discriminant analysis 
(LDA), resulting in an overall correct classification rate of 90%. Ultimately, this research contributes 
to the preservation and promotion of indigenous rice varieties, which play a significant role in the 
cultural heritage and agricultural diversity of the region. 
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Abstract  

A Disused Sealed Radioactive Source (DSRS) is a type of sealed radioactive material that is no 
longer in use or has been removed from service. These sources may have become outdated due to 
the end of their operational life, advancements in technology, or changes in regulations. If not 
properly managed and disposed of, DSRS can pose significant risks. Improper storage and handling 
can lead to deterioration over time, potentially resulting in leaks or accidental radiation exposure. 
Maintaining a comprehensive inventory of radioactive waste is essential for effective waste 
management, regulatory compliance, and ensuring overall safety. Such an inventory allows 
organizations and authorities to monitor and control radioactive waste from its creation to its final 
disposal. Conducting statistical analysis on the radioactive waste inventory provides valuable 
insights for waste management planning, regulatory compliance, and decision-making. This analysis 
can help identify areas needing improvement, develop effective waste management strategies, and 
ensure the safe and efficient handling of radioactive waste.  
 
Keywords: Disused Sealed Radioactive Sources (DSRS), statistical analysis, decision-making   
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Abstract.  

 

A desktop assessment was conducted to evaluate Malaysiaôs industrial potential for participation in the nuclear 

power supply chain. By analysing existing manufacturing capabilities, engineering expertise and human capital 

development, this research seeks to identify opportunities for domestic industries to contribute to the 

development and operation of nuclear power plant. Preliminary findings serves as an initial indicator of the 

alignment of Malaysiaôs industrial base with the specific requirements of nuclear power supply chain.   
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Abstract 

Electron beam (e-beam) irradiation is an emerging technology in Malaysia, offering applications 
mostly in medical device sterilisation, polymer cross-linking, and electronic properties enhancement 
of semiconductor. The need for consistent and reliable EB dose measurement is essential to ensure 
precise control of irradiation doses. Dose mapping helps identify the Dmin and Dmax locations within 
the product, ensuring that all parts receive adequate absorbed dose without exceeding material 
tolerance levels. This study presents dose mapping activities carried out on a box of gloves to 
perform performance qualification for product sterilisation using electron beam (EB) irradiation. The 
main objective is to determine the location of the minimum (Dmin) and maximum (Dmax) doses, as 
well as the dose uniformity ratio (DUR). Three full dose mappings were carried out using 
radiochromic FWT dosimeters to accurately measure the doses. The EPS-3000 EB machine was 
set at 3MeV accelerator voltage, 2 mA beam current, and a conveyor speed of 0.89 m/min. These 
parameters were optimized to achieve the desired dose distribution within the glove boxes. The Dmin 
and Dmax were determined to be 15 kGy and 41 kGy, respectively, resulting in a DUR of 2.73. The 
Dmin locations were identified at the top and bottom corners of the box, while the Dmax was located 
at the center of the box. The study confirmed the zones of minimum and maximum dose distribution 
within the product box and specified the EB appropriate process parameters for sterilising gloves, 
highlighting its effectiveness in maintaining product quality and safety. 
 
Keywords/Kata kunci: EB machine, sterilisation, dose mapping, dosimeter  
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Abstract 

Terrestrial gamma radiation arises from the decay of naturally occurring radionuclides, known as 
primordial radionuclides. The radiological hazard associated with these radionuclides can be 
quantified using radiological hazard indices. This study aims to (1) determine the average Terrestrial 
Gamma Radiation Dose (TGRD) rate at Universiti Teknologi Malaysia (UTM), (2) assess the average 
concentrations of radionuclides 238U, 232Th, and 40K in UTM soil, and (3) evaluate the corresponding 
radiological hazard indices. The mean TGRD rate, measured at 30 locations across UTM, was found 
to be 100.11 Ñ 16.22 nGy/h, which exceeds both the national average of 92 nGy/h and the global 
average of 59 nGy/h. Gamma spectra of soil samples from five locations with the highest TGRD 
readings were analyzed using a high-purity germanium (HPGe) detector. The mean activity 
concentrations of 238U, 232Th, and 40K were 71.29 Ñ 33.11 Bq/kg, 74.09 Ñ 27.72 Bq/kg, and 343.03 Ñ 
226.52 Bq/kg, respectively. The calculated radiological hazard indicesðannual effective dose 
equivalent, radium equivalent activity, external hazard index, and internal hazard indexðwere all 
below international safety limits, indicating that the radiation hazard levels in UTM are within safe 
bounds.  
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Abstract 

Computed tomography (CT) has emerged as a powerful non-destructive imaging technique, utilizing 
X-rays or neutrons to reveal the internal structures of objects. However, incorporating hands-on lab 
activities with imaging equipment that employs radiation poses challenges such as radiation 
exposure and limited access. This study presents the development a simple and portable imaging 
scanner designed to illustrate the principles of a computed tomography system within an educational 
environment. It can be used as a demonstration tool. The developed CT scanner utilizes a light 
source instead of X-rays, addressing concerns related to radiation exposure. By incorporating a 
rotating stage, test phantoms, a computer camera, a paper screen, and a custom control program, 
an affordable yet effective CT scanner can be developed. Transparent phantoms, easily fabricated, 
leverage the visibility of light, allowing students to directly observe the formation of images. Objects 
are rotated incrementally, with a 1Á angle per step, enabling a complete 360Á rotation for 
comprehensive scanning. 
 
Keywords: Computed tomography, light source, transparent phantom, projections, image 
reconstruction 
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Abstract 

Small Modular Reactors (SMRs) and Micro Modular Reactors (MMRs) are gaining significant interest 
in the nuclear power industry due to their compactness and mobility. However, they face challenges 
with neutron economy, necessitating the development of advanced fuels to extend their cycle 
lengths. This paper presents simulations of high-fissile-density fuel in selected SMR and MMR 
designs. One SMR and one MMR were chosen as reference reactors, and core models were 
developed and verified against published data. Various case studies were conducted using different 
high-fissile-density fuels, and the reactor neutronics, including cycle length, were analyzed. The 
results indicate that high-fissile-density fuels can significantly extend the cycle length of these 
reactors. Achievable burnup, power distribution, nuclide inventory, delayed neutron fraction, and fuel 
temperature reactivity coefficient were evaluated, demonstrating improvements in reactor 
performance and efficiency. This study provides critical insights into the potential of advanced fuels 
to enhance the operational capabilities of SMRs and MMRs, supporting their role in the future of 
nuclear energy. 
 
Keywords: Neutronics, Cycle length, High density fuel, SMR reactor 
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Abstract 

Each SMR design presents a distinct array of risks due to its specialized technology and systems. 
The Probability of Safety Assessment (PSA) Level 1 is a technique used to evaluate the safety risks 
of nuclear power plants, focusing on the probability of reactor core damage. Current research mainly 
emphasizes the advantages and safety features of a particular SMR design. However, there is a 
deficiency in the available information and data needed for a thorough comparative analysis of the 
potential risks associated with various SMR designs, particularly in terms of the identification 
systems and design technologies that are most critical to safety and present the highest risks. As a 
result, this study was done to identify and compare the potential risk associated with various SMR 
designs. A rigorous risk evaluation can help regulatory agencies set safety criteria for SMRs. This 
study conducts a comparison of Stage-1 PSA data for the ACP 100, NuScale, and BWRX-300 
reactors. The research method consisted of gathering and analysing data from available reports and 
technical documentation for each type of SMR design. Key risk factors and event scenarios are 
identified and assessed to estimate the potential risks associated with each design. Furthermore, 
the risk profile of SMRs is compared to typical large-scale nuclear reactors to determine variations 
in safety. Findings of this study indicates that the ACP 100's direct vessel injection line brake 
contributed 66.3% to the core damage frequency (CDF), the NuScale's loss of the auxiliary power 
supply system contributed 33.6% to the CDF, and the BWRX-300's boron injection system 
contributed 95.6% to the CDF. Furthermore, SMR has a lower CDF value than typical reactors, which 
range from 1E-04 to 1.42E-07 and 1E-5 to 1E-6 reactors annually. The findings of the study can 
inform future design choices for SMR.  
 
Keywords: SMR; safety; risk; design  
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Abstract 

Research reactors have various functions in the development of nuclear technology, especially for 
countries that support nuclear energy for peaceful purposes. Much of the high-level spent nuclear 
fuel generated from research reactors currently does not have a good disposal plan. This has caused 
debate from the public. However, ongoing efforts in research and development in producing more 
strategic management of spent nuclear fuel (SNF) to help nuclear power and the environment are 
growing rapidly. Spent nuclear fuel management is defined as the efficient and safe handling, storage 
and disposal of SNF, and radioactive waste generated by nuclear power plants or other nuclear 
reactors. This study aims to look in detail at the management method of spent nuclear fuel from 
research reactors and identify the factors that influence the disposal plan in Malaysia. In addition, 
this research also uses a qualitative method where a combination of two approaches will be used, 
which is an analysis of international and national legal documents and a focused cross-check method 
with related documents. Therefore, a review of the strategy for the disposal of spent nuclear fuel 
from research reactors in Malaysia should be emphasized to ensure that the country's radioactive 
waste management is more strategic and optimal in order to increase confidence and subsequently 
change the public's perception of nuclear energy.  
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Abstract 

Coal is a dominant fossil fuel for power generation in Malaysia. Combustion of coal releases 
substantial amounts of ash by-products, including bottom (CBA) and fly ash (CFA) which can be 
radioactive. Depending on power plantsô stack emission control performance, significant quantities 
of ash may be emitted into the atmosphere and subsequently deposited into the surrounding areas. 
This paper investigates the radioactivity level of coal ashes and topsoil near Tuanku Mukhriz Power 
Station, Port Dickson. It was found that concentrations of 238U, 232Th, and 40K in the ashes were 
ranging 19.7 ï 139.2 Bq/kg, 18.9 ï 114.7 Bq/kg and 124.9 ï 601.1 Bq/kg, respectively. The 
concentrations of 238U, 232Th and 40K within 1 km to 10 km distance from the plant were 12.54 ï 85.83 
Bq/kg, 12.80 ï 167.90 Bq/kg and 231.94 ï 1384.05 Bq/kg, respectively. In addition, annual effective 
doses (AED) were substantially below the national regulation limit (1 mSv/y). It can be reasonably 
concluded that the coal ashes may be safely reused or recycled for other applications, and there are 
negligible radiological risks from the plant operation on the local population and plant operators. 
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Abstract 

Gamma-ray spectrometry is a vital technique for identifying and measuring radioactivity in 
environmental samples, offering high energy resolution. However, the accuracy of measurements in 
bulk samples is often compromised due to geometric and compositional variations from reference 
samples, leading to self-attenuation effects. This study aims to enhance the accuracy of gamma-ray 
activity measurements in soil samples by applying a self-attenuation correction across various 
geometric shapes and sample matrices. The proposed correction methodology was experimentally 
verified using High Purity Germanium (HPGe) detectors, resulting in an improvement of activity 
concentration measurements by 4.04 % to 8.66 %. The self-attenuation correction reduced 
measurement discrepancies by 6.27%, particularly in samples with significant density variations. 
These results highlight the critical importance of accurate self-attenuation corrections for reliable 
environmental monitoring. This advancement in measurement precision is expected to contribute to 
more effective environmental and nuclear safety protocols.                         
 
Keywords: HPGe detector, Bulk samples, Self-attenuation, Geometric shape, Activity concentration. 
 
 
  



i N u S T E C 2 0 2 4 ,  D a n a u  G o l f  C l u b  U K M ,  B a n d a r  B a r u  B a n g i ,  S e l a n g o r  
1 4 - 1 6 t h  O c t  2 0 2 4  

31 
 

 

 

 

 

 

 

 

 

LIST OF ABSTRACT FOR POSTER  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



i N u S T E C 2 0 2 4 ,  D a n a u  G o l f  C l u b  U K M ,  B a n d a r  B a r u  B a n g i ,  S e l a n g o r  
1 4 - 1 6 t h  O c t  2 0 2 4  

32 
 

 
 

PP1 

 

CHARACTERIZING RADIOACTIVE SOURCE CASINGS FOR NUCLEAR FORENSICS USING A 
MULTI-TECHNIQUE LABORATORY APPROACH 

Zalina Laili, Hishamudin Husin, Suzilawati Muhd Sarowi, Muhamad Rawi Zain, Nazran Harun, 
Nadira Kamarudin, Susan Maria Sipaun and Muhamad Azfar Azman  

Malaysian Nuclear Agency (Nuclear Malaysia), Bangi, 43000 Kajang, Selangor Darul Ehsan 
MALAYSIA 

liena@nm.gov.my  

Abstract 

The aim of this investigation is to use a multi-technique laboratory approach to characterize different 
types of radioactive source casings for nuclear forensics applications. The methods include both 
quantitative and qualitative assessments, such as visual inspection and physical characterization, 
using advanced tools like X-ray fluorescence (XRF), prompt gamma neutron activation analysis 
(PGNAA), X-ray imaging, and neutron imaging. The results clearly demonstrate that these methods 
provide a detailed understanding of the types of radioactive materials, their manufacturing 
techniques, and their origins. This multi-disciplinary approach enhances the effectiveness and quality 
of forensic investigations, helping to identify and prevent the flow of illicit radioactive materials.  
 
Keywords: nuclear forensics, radioactive source casings, multi-technique approach  
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Abstract 

The mass attenuation coefficient become an important parameter to determine the attenuation 
property of a material towards photons. The study focused on the measurement of mass attenuation 
coefficients of several phantom materials in comparison to water by using effective energies of 
kilovoltage X-rays. The mass attenuation coefficient of PerspexÈ, solid water phantom and paraffin 
wax regularly used in diagnostic radiology and radiotherapy is measured by using effective energies 
of 60, 81 and 125 kVp X-rays and compared to water. The results indicated that the mass attenuation 
coefficients of Perspex, solid water and paraffin wax are in agreement with water with percentage of 
discrepancies between 22 and 13%. The percentage differences to water also becoming smaller 
when higher x-ray energies are used. The results indicated the suitability of the X-ray effective energy 
method for the measurement of mass attenuation coefficients of materials. 
 
Keywords: Mass attenuation coefficients, X-ray effective energy, water equivalent materials  
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Abstract 

The Al2O3 NanoDotÈ OSL (OSL) dosimeters is seen as potential internal dosimeter for dosimetry 
studies in medical physics. The study focus on the dosimetry characteristics of OSL dosimeters in 
kilovoltage x-ray energies the dosimetry on several critical organs during pelvic radiography. The 
percentage depth dose (PDD) and backscatter factor (BSF) was measured in solid water phantom 
according to IAEA TRS457 codes of practice by using OSL dosimeters in comparison to 
thermoluminescent dosimeter (TLD) and XR-QA2 film dosimeter. The anode heel effects on left 
femoral head, colon, bladder and rectum were measured by using OSL dosimeters based on the 
pelvic radiography protocol in an anthropomorphic phantom. The effective dose of the organs were 
measured based on the ICRP 60 and 103 reports. The results indicated good agreement of PDD 
between OSL and TLD within 2% percentage of discrepancies while the BSF by OSL dosimeters 
showed good agreement within 5% percentage of discrepancies to the IAEA TRS457. The effective 
dose measured in critical organs also showed the ability of OSL dosimeters to measure the different 
doses on both anode and cathode sides and neither orientation had significantly affected the total 
effective dose in the organs. The overall results indicated the suitability of OSL dosimeters as internal 
and indirect dosimeters for dosimetric studies at kilovoltage x-ray energies 
 
Keywords: OSL dosimeters, pelvic radiography, anode heel effects 
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Abstract 

Introduction: Radioimmunotherapy (RIT) represents a ground-breaking approach in cancer 
treatment of non-Hodgkin lymphoma (NHL), combining the specificity of monoclonal antibody with 
radioactive nucleotide. Rituximab, is a chimeric monoclonal antibody directed against B-lymphocyte 
specific antigen CD20, which is used for the treatment of B-cell malignancies. However, the 
effectiveness of rituximab is limited partly due to treatment resistance. The aim of this study is to 
develop the radiolabelled of rituximab to enhance the activity.  
Methods: Rituximab was conjugated with p-SCN-Bn-NOTA (1:10 and 1:50) and the pure conjugated 
rituximab was collected by using the preparative HPLC. The conjugated was radiolabelled with 68Ga 
and purified by using PD-10 column. The quality control parameters such as pH, radiochemical purity 
(RCP), stability against time and serum challenge of 68Ga-NOTA-Rituximab were determined and 
the conditions were optimized.  
Result: The radiochemical purity (RCP) of Ga-NOTA-Rituximab at 1:10 ratio was 97.34 Ñ 0.16% 
before purification and increased to 99.63 Ñ 0.16 % after purification. Likewise, the RCP of rituximab 
labelled at a 1:50 ratio was 89.02 Ñ 2.24% before purification and improved to 99.06 Ñ 0.01% post-
purification. Additionally, the labelled rituximab remained stable for up to five hours under both serum 
and non-serum conditions, maintaining RCP of over 95%. 
Conclusion: From this study, we conclude that the rituximab was successfully conjugated with the 
p-SCN-Bn-NOTA and subsequently purified by using preparative HPLC, later radiolabelled with 68Ga. 
In vitro stability studies with 68Ga-NOTA-Rituximab with and without serum of up to 5 hours exhibited 
greater than 95% RCP. Further studies in pre-treated animal of NHL would confirm the potential of 
this 68Ga-NOTA-Rituximab for PET imaging of NHL. 
 
Keyword: Radioimmunotherapy; Rituximab; Gallium-68, conjugation; Radiolabelling 
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Abstract 

This study investigates the effects of incorporating aerogel into solvent-based paint formulations, 
with a specific focus on viscosity and Fourier Transform Infrared Spectroscopy (FTIR) 
characterization. Aerogels are known for their unique properties, including low density and high 
surface area, making them ideal candidates for enhancing various material properties. In this 
research, solvent-based paints were formulated with different concentrations of aerogel. The 
viscosity of each paint formulation was measured to assess the impact of aerogel addition on the 
flow properties of the paint. FTIR analysis was conducted to examine the molecular interactions and 
structural changes in the paint matrix induced by the presence of aerogel. The results demonstrated 
a significant influence of aerogel on the viscosity, indicating potential implications for application and 
drying processes. FTIR spectra revealed distinct changes in the chemical structure and interactions 
within the paint, suggesting enhanced compatibility and stability of the aerogel-modified 
formulations. These findings contribute to a better understanding of the role of aerogel in modifying 
the rheological and molecular characteristics of solvent-based paints, highlighting its potential for 
advanced coating applications.  
 
Keyword: aerogel, Fourier Transform Infra-Red (FTIR), solvent-based paint  
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Abstract 

In Malaysia, heavy rare earth elements (HREE) can be obtained from xenotime minerals. In this 
study, the process of phosphate removal from xenotime through alkaline fusion, which involves 
fusing the minerals with sodium hydroxide pellets, was investigated. In order to crack the mineral, 
the xenotime mineral was fused with sodium hydroxide in a 1:2 ratio at 350 ÁC for 3 hours. This step 
was followed by washing the fused mixture with de-ionised water, agitation, and filtering. Then the 
fused mixtures were varied with and without rinsing the fused mixtures using hot water (~80 ÁC) until 
the pH of the fused mixtures was neutral (pH 6 to pH 8). The fused mixture and its filtrate were 
analysed using X-ray fluorescence (XRF) for elemental analysis. The solid sample undergoes an 
acid leaching process to elucidate the effect of the washing method on the fused xenotime leaching 
process. These findings collectively highlight alkaline fusion approaches to efficiently remove 
phosphate from xenotime minerals involving hot water rinses. 
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Abstract 

This paper presents an automated data collection system for gamma-ray measurement using the 
Python programming language. The system automates experimental data collection from gamma-
ray detection systems, providing greater confidence in research results. The objective of this study 
is to develop a Python coding system for automated data collection and to produce significant 
graphical data results. The study used Python coding to continuously measure and analyze gamma 
rays emitted from Cs-137 radioactive material, which were detected using a scintillation detector and 
counted using a scaler ratemeter. The coding system used NumPy, Pandas, Matplotlib, and Tkinter 
Python packages, and Microsoft Visual Studio Community for integration. The Beer-Lambert 
attenuation law formula is embedded in the coding system to produce intensity against time graphical 
data results for various sample materials. The developed Python code was integrated into the 
gamma-ray detection system. The automated data collection system operates without significant lag 
or errors for 3 hours of gamma-ray measurements with 6 to 10 seconds of time interval speed. The 
graphical user interface (GUI) and data output are visualized immediately and continuously, and all 
data output can be safely stored on the computer. A Python-based automated data collection system 
was successfully developed, allowing efficient visualization of significant graphical data results. This 
system can reduce radiation exposure for radiation workers and may integrate with cloud computing 
for remote operation in the future. 
 
Keywords: automation, data collection system, gamma, python 
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Abstract 

The carbon aerogel (CA) has been synthesized by the sol-gel method using resorcinol (R) and 
formaldehyde (F). RF wet gel has been dried using ambient pressure drying. To avoid shrinkage during 
this mode of drying, organic catalyst triethylamine (C) has been used. In order to find out the effect of 
using gamma irradiation on structural and microstructural of the synthesized CA, X-Ray Diffraction (XRD), 
Field Emission Scanning Electron Microscopy (FESEM) and Small Angle X-ray Scattering (SAXS) 

analysis have been studied. The XRD 2q range is in consistence with the graphitic carbon structure. 
FESEM images show the CA morphology is dominated by pearl-like particles. All the particles of CAs are 

under the category of the large particles (>1 mm). Interparticle spaces forming pores correspond to 
macropores. The total surface area for non-irradiated CA samples as determined by the SAXS porod 
region have been found to be 426.54 m2 /g. For gamma-irradiated CA samples the above parameters 
have been found to be 724.43 m2 /g.  
 
Keywords: Carbon Aerogel, Structural, Microstructural 
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Abstract 

Additive Manufacturing (AM) is a manufacturing process of joining materials using 3D printing layer 
by layer method. The AM process is the opposite manufacturing process of the subtractive and 
formative manufacturing method. The main advantage of AM is cost saving on the material waste 
and energy. On the other hand, AM has its disadvantage such as presence of voids during the 3D 
printing layer by layer process in the AM samples. In this work, Micro Computed Tomography or also 
known as MicroCT is used to detect and observe the voids in the AM samples. From this work, it is 
found that MicroCT is capable to investigate voids in the 3D printing object. The void distribution 
given by the MicroCT leads to the information on the integrity of the AM samples.   

 
Keywords: Additive Manufacturing, void, Micro Computed Tomography  
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Abstract 

The objective of this study is to analyse the elemental concentration of 21 stingless bee (kelulut) 
honey and its corresponding soil sample collected from Baling, Pulau Langkawi, Pulau Pinang, Perlis 
and Sepang using neutron activation analysis (NAA) and inductively coupled plasma mass 
spectrometry (ICP-MS). 23 elements were analysed which include Al, As, Ba, Cd, Ce, Co, Cr, Cs, 
Cu, Fe, Hf, Fe, La, Mg, Mn, Na, Pb, Rb, Sb, Sr, Th, V and Zn. Soil-kelulut honey elemental correlation 
studies were determined using the concentration data. Principal component analaysis (PCA) showed 
clustering of the kelulut honey samples according to the location.    
 
Keyword: stingless bee honey, kelulut, NAA, ICP-MS, elemental concentration 
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The nuclear environment, fission and fusion, is characterized by extreme temperatures, high neutron 
flux, and intense radiation, presenting formidable challenges to material durability. Traditional 
manufacturing methods have proven inadequate for producing materials capable of enduring these 
conditions over extended periods. The need for an innovative material synthesis solution is even 
greater in fusion as it is one of the challenges that needs to be addressed for sustainable fusion 
energy generation. To address this need, Field Assisted Sintering Technique (FAST), a cutting-edge 
approach in material synthesis, is adopted. FAST enables the production of materials with superior 
mechanical properties and enhanced structural integrity, specifically designed to withstand the harsh 
conditions within fission and fusion reactors. 
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Abstract  

Rare earth elements (REEs) can be used in wide range of industrial applications such as in electronic 
field for manufacturing of various devices, in automotive industries for electric and hybrid cars 
manufacturing, autocatalytic converters for chemical processing industries, in medical technology 
for development of imaging apparatus, in nuclear energy, and in metallurgy and so forth. Its peculiar 
resembled electrical, magnetic, phosphorescent, optical, and catalytic properties are what made 
REEs are important advanced materials able to be used in these industries. In Malaysia, REE is 
found as major constituents in ore or accessory minerals such as monazite and xenotime. Monazite 
is formed as phosphate minerals, mainly consists of REEs such as Ce, La, Pr, and Nd with total 
concentration of more than 60 wt% and other metals including thorium and uranium with lower 
concentration. Therefore, to obtain the desired REEs from monazite this mineral must undergo 
several chemical processes such as digestion, leaching, separation and extraction. This paper will 
explain the step-by-step processes of how REE can be separated and extracted from monazite 
mineral.  In our study, the digestion process was conducted via hydrometallurgy process, whereby 
monazite was digested through alkaline cracking method using sodium hydroxide. The primary 
drawback of alkaline cracking is that the monazite used as a raw material must be finely grinded 
(325 mesh). In this study, two types of monazites were used: raw monazite and finely ground 
monazite.  The alkaline cracking was conducted to remove soluble phosphates which enhance the 
REE recovery in hydroxide cake. The amount of REE presence in the hydroxide cake obtained from 
finely ground monazite was higher compared to the one obtained from raw monazite. Hydroxide 
cake with higher REE content will be used for the next acid leaching process to leach out the REEs. 
Next, selective precipitation method was used to separate and extract the REE from other metals. 
Finally, cerium (Ce) was then separated from other REE via oxidation. Each sample obtained from 
each step was analysed using EDXRF and FESEM-EDX to determine the presence of REEs. The 
results of analysis show that REEs can be separated and extracted from monazite mineral via those 
defined processes.  
 
Keywords: monazite, rare earth element, separation, extraction  
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Abstract 

Electron accelerators are becoming increasingly significant in various applications, including medical 
radiation therapy and industrial processes. Accurate measurement of the electron beam width and 
beam spot size is critical as it influences the performance of electron accelerators.  In this study, we 
present a method to determine the electron beam width and the beam spot size in a 3 MeV 
multipurpose electron accelerator. Calibrated cellulose triacetate (CTA) film strip dosimeters were 
used for the measurement of beam width and beam spot size along and transverse to the scanning 
direction at a specific distance in air under the beam extraction window in dynamic (conveyor) and 
static mode of operation. The results show that the electron beam width is 1130 mm with Ñ5% dose 
uniformity. The full-width at half-maximum (FWHM) of the beam spot is about 64 mm. This study 
provides valuable insights and references in the practical applications of electron accelerators.  
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Abstract 

This paper describes the structure of document management, specifically the evolution of Reactor 
TRIGA PUSPATI Management System (RTP-MS) from ShareFolder to online-based management 
using SharePoint. Employing the Integrated Management System (IMS) approach, which 
characterizes documents based on a hierarchy of importance, the development and utilization of 
Nuclear Malaysiaôs longstanding SharePoint website has served as a pivotal shift for officials at the 
Reactor Technology Center (PTR) in the quest for enhanced document accessibility and updates. 
The migration initiative commenced in 2020, coinciding with the onset of the COVID-19 pandemic, 
and it remains an ongoing process. The objective of this paper is to share how PTR utilizes 
SharePoint as an alternative digital document management system, with the scope of this study 
focuses on the existing Nuclear Malaysia SharePoint and the local reactor ShareFolder under NAS3. 
The methodology applied in this study consists of five steps, which are: (1) assessment and planning, 
(2) configuration and setup, (3) the migration, (4) training and user briefing and finally, (5) 
optimization. PTR officers have enthusiastically adopted the SharePoint platform, especially during 
audit sessions with regulatory agencies and for document sharing. This preference is due to 
SharePoint's utilization of a graphical user interface that acts as a navigation panel, in contrast to 
ShareFolder's method of displaying a document list.  
 
Keywords: IMS, online, TRIGA PUSPATI, ShareFolder, SharePoint.  
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Abstract 

The Reactor Digital Instrumentation & Control System (ReDICS) plays a crucial role in monitoring 
and controlling Reactor TRIGA PUSPATI (RTP). It encompasses a seismic monitoring system that 
captures seismic information, including time history data and peak ground acceleration levels at the 
reactor building ground level. This system features self-diagnostic, testing capabilities and alerts 
plant operators following an event to assure continuous system and simplicity of operation and 
maintenance for Reactor TRIGA PUSPATI (RTP). The seismic monitoring system is capable of 
detecting and recording spike readings that exceed predetermined threshold levels and are saved 
as event data. In this study, the analysis of recorded event data used R Programming open source 
and it entails data preprocessing, event frequency and distribution analysis, and cross-comparison 
with historical seismic event records in peninsular Malaysia. Through comparison analysis with 
external data sources, this paper aims to assess and discuss the performance of the seismic 
monitoring system employed in Reactor TRIGA PUSPATI (RTP).  
 

Keywords: Seismic monitoring system, event data analysis, performance assessment, historical 
seismic event records, Reactor TRIGA PUSPATI 
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Abstract 

Computer Code FLUENT has been used to simulate the natural convection heat transfer from an 
fuel core of Miniature Neutron Source Reactor (MNSR) under the steady state reactor operation. 
The momentum and energy equations in cylindrical coordinates, representing the thermal hydraulic 
behavior of a typical research reactor of MNSR. The temperature and temperature profiles and 
Nusselt number variations have been studied and results have been presented. The computer code 
FLUENT has been validated against experimental results carried. Average outlet coolant 
temperature simulated by computer code, at different wall heat fluxes, has been found in good 
agreement with experimental results.  
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Abstract 

INTRODUCTION Exposure index (EI) is one of the techniques introduced by the manufacturers of 
digital radiography (DR) to observe radiation doses given to patients. Pediatric imaging requires 
careful attention to reduce radiation exposure risks, primarily due to children's subtle vulnerability. 
Exposure creep was emphasized in digital radiography (DR), where radiographers may unknowingly 
raise radiation levels over time despite DR's ability to manage contrast and monitor effective doses 
through exposure index (EI). Awareness of these challenges underscores the need for radiographers 
to maintain vigilance and skill in adjusting exposure factors to ensure high-quality diagnostic images 
and patient safety during pediatric X-ray procedures. This study aims to determine the recommended 
value of the EI that provides an optimal exit skin dose and good image quality while varying the 
exposure factors for pediatric chest radiography.  
 
MATERIALS & METHODS An anthropomorphic pediatric phantom (age 5-6 years) was used in the 
experiment to investigate exit skin dose (ESD) levels during radiographic procedures. 
Thermoluminescent Dosimeters (TLDs) were utilized to measure ESD under varying exposure 
conditions. The data will then be compared with the signal-to-noise ratio (SNR) and contrast-to-noise 
ratio (CNR) for image quality.  
 
RESULTS This study recommends exposure techniques of 66 kVp at 2 mAs and 60 kVp at 2.5 mAs 
for pediatric chest AP examinations, resulting in an EI range of 1300-1700. Results of the experiment 
suggest that an optimal EI, significantly lower than manufacturer recommendations, can be used for 
AP supine chest projections with compromising image quality. CONCLUSION These findings 
underscore the importance of X-ray personnel establishing specific EI values tailored to each digital 
acquisition system rather than relying solely on manufacturer guidelines. 
 
Keywords AP Chest, X-ray, Pediatrics, Exposure Index (EI), Exit Skin Dose (ESD), Image Quality, 
Thermoluminescent Dosimeter (TLD).Thermoluminescent Dosimeter (TLD).  
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Abstract 

This study examines the effects of different Focal to Film Distances (FFD) on radiographic image 
quality in non-destructive testing (NDT) of welded samples using x-ray radiography testing (RT) . 
Specifically, it compares FFDs of 700 mm and 1010 mm to determine which distance provides better 
image clarity and defect detection capability. Radiographs were taken at both distances and 
analysed for sharpness, contrast, density, and the ability to reveal defects such as porosity and 
cracks. Contrary to the conventional preference for longer FFDs, the results show that the 700 mm 
FFD yielded better overall image quality. Images taken at 700mm displayed higher contrast, clearer 
definition of defects, and achieved the optimal film density required for accurate defect detection. In 
contrast, the 1010 mm FFD did not meet the necessary film density standards, resulting in lower-
quality images that may obscure defects. These findings suggest that optimal FFDs enhance the 
detection and analysis of imperfections in welded structures, supporting the use of appropriate FFD 
for more accurate and reliable radiographic inspections in industrial applications. 
 
Keywords: non-destructive testing (NDT),radiography testing (RT), focal to film distances (ffd), 
radiographic image 
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Abstract 

X- ray radiography is a type of non-destructive testing (NDT) method that used to detect external 
and internal flaws or defects without destroying the material itself. The X- ray will produce 
radiographic images by penetrating the material to be examined. In this study, we evaluated the 
impact of focal spot size on the quality of radiographic images obtained from welded component 
steel plates using the YXLON Y.XMB 225 X-ray system. This experiment was conducted to explore 
how different focal spot sizes, which in this case are 0.4 mm and 1.0 mm, affect image resolution 
and detail clarity in radiographic testing (RT). Our analysis revealed that the 0.4 mm focal spot size 
consistently produced sharper and more detailed images, providing a clear view of fine internal 
structures essential for high-resolution applications. In contrast, the 1.0 mm focal spot size, while 
providing acceptable image quality, resulted in images with softer edges and reduced detail 
resolution, more suited for scenarios where deep material penetration is necessary. Both focal spot 
sizes maintained optical density readings within the acceptable standard range, confirming their 
efficacy in different contexts. 
 
Keywords: x-ray radiograph, focal spot sizes, radiographic image  
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Abstract 

The Malaysian Nuclear Agency (Nuklear Malaysia) plays a vital role in ensuring the highest safety 
and security standards for radioactive sources, particularly at the Reactor TRIGA PUSPATI (RTP). 
This paper focuses on Nuklear Malaysia's comprehensive approach to radiation safety and security 
at RTP by strengthening its radiation safety and security for long-term sustainability, creating a 
comprehensive safety culture, and implementing regulatory requirements for enhanced security. 
Nuklear Malaysia adopts a proactive approach to safety and security by regularly reviewing and 
updating its policies and procedures. Nuklear Malaysia also implement regulatory requirements 
under Regulatory Document LEM/TEK/62 issued by the Department of Atomic Energy Malaysia 
(Atom Malaysia). This document provides a set of guidelines for sealed sources categories 1, 2, and 
3 and can also be applied to unsealed sources. For categories 4 and 5, it is recommended to follow 
prudent management practices in accordance with the IAEA Code of Conduct on the Safety and 
Security of Radioactive Sources. 
 
Keywords: radiation protection, safety, security, radioactive source  
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Abstract  

Boron Neutron Capture Therapy (BNCT) is a cancer treatment modality that leverages the high linear 
energy transfer (LET) particles produced from the nuclear reaction between boron-10 and thermal 
neutrons to selectively destroy cancer cells. Computational modeling of neutron flux is a critical 
component in the optimization and effectiveness of BNCT. This paper reviews the methods and 
techniques used in the computational modeling of neutron flux for BNCT applications. The use of 
Monte Carlo simulations, deterministic methods, and hybrid approaches to accurately predict 
neutron flux distributions in complex geometries are discussed. The importance of accurate cross-
section data, patient-specific anatomical modeling, and the integration of advanced computational 
techniques to enhance the precision and efficacy of BNCT treatments are emphasised. The review 
highlights recent advancements in computational tools and their application in pre-clinical and clinical 
settings, providing insights into the challenges and future directions for research in this field. Through 
comprehensive modeling, the aim is to improve the therapeutic ratio of BNCT, minimizing damage 
to healthy tissues while maximizing the dose delivered to cancerous cells. 
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Abstract 

A novel equation describes the tensile strength of particulate polymer blend composites, 
emphasizing crystallinity and matrix structure. It considers mechanisms of crystal nucleation, growth, 
and arrangement during solidification, modeling both nano- and microcomposites more effectively 
than previous methods. The study reveals how fillers influence crystallinity and structural 
morphology. Satisfying the threshold condition allows the interaction parameter … to be effective in 
the equation, enabling the relationship between spherulite size and the strength scaling factor to be 
established. The strong agreement between the theoretical predictions and experimental results 
confirms the validity and practicality of the proposed equation.  
 
Keywords: Polymer-matrix composites (PMCs) Strength Crystallinity Morphology  
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Abstract 

Cancer is the second leading cause of death, about 20% deaths is due to cancer and is responsible 
for an estimated 9.6 million deaths in 2018 globally. Approximately 70% of deaths from cancer occur 
in low- and middle-income countries.  The most common cancers are lung, breast, colorectal, 
prostate, stomach and liver cancer. Cancer mortality can be reduced significantly if detected and 
treated early. Some cancer may metastases to the bone in the late stages. Detection of cancer bone 
metastases using radiolabeled-biphosphanate agents are known to be the most specific agent. 
Zoledronic acid (ZOL), a bisphosphonate agent, is currently being widely used in clinical as 
osteoclast bone resorption inhibitor with high binding capacity to bone. Development of lyophilized 
ZOL cold kit as a new radiopharmaceutical agent for bone imaging is being carried out in our 
laboratory. A radiopharmaceutical is a product which is usually used after labelling with radioisotopes 
for diagnostic or therapeutic, or both. Technetium-99m (Tc-99m) radioisotope is chosen in this study 
due to its excellent physical characteristics and easy availability from a generator. The performance 
of this newly formulated kit was throughly examined. The main objective of this study was to obtain 
the optimized formulation of ZOL kit for the lyophilization process. Several other quality parameters 
of the cold kits were also evaluated, such as the radiolabelling time and the yield, the pH, the 
stannous content, and the stability study of the lyophilized kit. Here, we have formulated and 
investigated a kit-based synthesis method for direct, time saving, robust and reliable labelling of ZOL 
kit for rapid production of ZOL-Tc-99m radiopharmaceutical for used in SPECT imaging. 
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Abstract 

A questionnaire was developed to brainstorm in terms of questions construct and content suitability.   

In total the questionnaire has 34 questions that covers 6 questions on demographic informationôs, 2 

on occupational characteristics, 11 statements on Knowledge, 11 statements on Awareness, 2 

questions on SDGs information retrieval, 1 question on Trust of information and lastly 1 question on 

Willingness to be contactable for further questioning. Reliability Analysis was done using Cronbachôs 

alpha analysis as this is a statistic commonly quoted by authors to demonstrate that tests and scales 

that have been constructed or adopted for research projects are fit for its purpose. Based on 11 

questions on Knowledge, the Cronbach's Alpha analysis was 0.845 with similar result of Intraclass 

correlation (ICC).  This shows that the 11 questions had good reliability. Based on 11 questions on 

Awareness, the Cronbach's Alpha analysis was 0.920 with similar result of Intraclass correlation 

(ICC). This shows that the 11 questions had good reliability. Approximately 20 (45%) students who 

answered the questionnaire were female while the rest were male [24(55%)]. The age of students 

ranged from 19 to 60 years old with a median age of 22 years. (Mean age = 24.57 Ñ8.1 years).  

Majority of student were in their early 20ôs. It can be seen that 31 (70.4%) students aged less than 

24 years old, and they are in the undergraduate level (diploma/bachelor/degree) while the remaining 

are in the postgraduate level (master/DrPH/PhD). A broad range of Field of Study with 47.7% comes 

from NST related field (Physics, Engineering & Technology and Nuclear Science). Majority of 

respondents are students, accounting for 43.2%. Approximately 13.6% are Medical Officer followed 

by Lecturer and currently unemployed (10% respectively).  In terms of total score, it ranged between 

0 to 10 marks.  If taking more than 50% as the passing mark, only 12 students (27.3%) passed (6-

10 marks). Approximately 57% respondents (17D & 8 SD) are not familiar with SDGs. More than 2/3 

respondents agreed the career that they are preparing is relevant to SDGs (23A & 8SA). More than 

half (54.5%) of respondent did not know of IAEA contribution to 9 SDGs (15D & 9SD). Based on 

question on óWhere have you heard about NST?ô early 50% of respondents obtained the information 

from the internet followed by their own learning institution. Based on question on óWhere have you 

heard about SDGs?ô early 50% of respondents obtained the information from the internet followed 

by their own learning institution.  
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Abstract 

Coal remains as a primary source of energy generation worldwide as well as in Malaysia. However, 

the combustion of coal produces fly ash and bottom ash, which are stored openly at power plant 

sites. Coal contains natural radionuclides (NORM) such as Uranium-238 and Thorium-232, which 

release radioactive gases like radium and radon, as well as potassium-40, when they begin to decay. 

These radionuclides accumulate in fly ash and bottom ash during combustion. Consequently, it can 

be observed that the concentration of these radionuclides is higher in fly ash, posing a potential risk 

of dispersion into the air and surrounding areas, which could negatively impact human health and 

the environment. Long-term exposure to high levels of NORM can lead to radiological effects. The 

objective of this study is to determine the concentration of natural radionuclides and their decay 

products, as well as heavy metals present in coal and the resulting waste, namely fly ash and bottom 

ash. Samples of coal, fly ash, bottom ash, soil, and water were collected from the study site at the 

coal power plant. The concentration of natural radionuclide activity was measured using a gamma 

spectroscopy system over a 12-hour period. The expected results of this study indicate that the 

activity levels of radionuclides and heavy metals in the fly ash are below average ranges and that 

there are no radiological effects, making it safe for humans and the environment. 
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Abstract 

This study evaluates the dispersive properties of residual soils derived from different parent rocksð
igneous, metamorphic, and sedimentaryðutilizing Inductively Coupled Plasma Mass Spectrometry 
(ICP-MS) to assess the Sodium Adsorption Ratio (SAR) and Exchangeable Sodium Percentage 
(ESP). Our research demonstrates that soils derived from sedimentary rocks display a significant 
tendency for dispersive behaviour (SAR>9; ESP>10), predominantly attributed to the presence of 
2:1 clay minerals (montmorillonite and illite), which exhibit high cation exchange capacity (CEC) and 
specific surface area (SSA). These minerals interact with monovalent sodium (Naϕ) ions liberated by 
sodium-plagioclase-rich constituents, enhancing the soil's dispersive potential. Inversely, residual 
soils derived from igneous and metamorphic origins display a diminished tendency for dispersion 
(SAR<5; ESP<6), probably owing to the dominance of 1:1 clay minerals (kaolinite and halloysite), 
which preferentially attract higher concentrations of divalent cations (MgĮϕ and CaĮϕ). Identifying 
these dispersive soils is essential, as they are prone to internal erosion, which may jeopardize the 
stability of structures and environments in Malaysia. 
 
Keywords: Residual soils, dispersive properties, parent rocks, clay minerals 
  



i N u S T E C 2 0 2 4 ,  D a n a u  G o l f  C l u b  U K M ,  B a n d a r  B a r u  B a n g i ,  S e l a n g o r  
1 4 - 1 6 t h  O c t  2 0 2 4  

58 
 

 

 

PP27 

 

NOISE ANALYSIS AND DATABASE DEVELOPMENT FOR THE CONTROL ROD DRIVE 
MOTOR OF THE REAKTOR TRIGA PUSPATI (RTP)  

Mohamad Amirudin Mohamd Rosli, Ahmad Nabil Ab Rahim, Muhammad Zulhelmi Mahadi, 
Khairul Anwar Bapujee, Ridzuan Abd Mutalib, Julia Abdul Karim  

Agensi Nuklear Malaysia Bahagian Sokongan Teknikal Bangi, 43000 KAJANG, MALAYSIA  

amirudin@nm.gov.my  

Abstract  

Reactor TRIGA PUSPATI has been operating safely since 1982. The main components of the 
reactor's operation are the Control Rod Drive Mechanism, which consists of the Shim, Regulating, 
Safety, and Transient Rods. These components are essential for controlling the reactor's power. 
Previously, only visual and physical maintenance was carried out on these components. This study 
is the first experimental study involving the development of acoustic monitoring for the Control Rod 
Drive Mechanism since the reactor was established. The purpose of this study is to build a database 
and analyze the acoustic data of the control rods for predictive maintenance. The results of this study 
will lead to a higher level of reactor safety.  
 
Keywords: Control rod, acoustic, RTP  
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PP28 

 

RADIATION SAFETY DURING PLASMA FOCUS FUSION EXPERIMENTATION 

Chan Boon Hwee 

PETRONAS, Lot 3288 & 3289, off Jalan Ayer Itam, Kawasan Institusi Bangi, 43000 Kajang, 
Selangor, Malaysia   

chan.boonhwee@petronas.com  

Abstract 

A plasma focus (PF) device generates powerful pulsed plasma that can induce fusion. A deuterium-
fuelled PF device would produce tritium, helium, neutrons, protons, and gamma rays. This pulsed 
reaction lasts for nanoseconds and the products are dispersed into the surrounding. The presence 
of radioactive tritium, energetic neutrons & gamma rays as fusion products warrant us to better 
understand the radiation exposure when conducting fusion experiments with PF device. However, 
the extremely short nanosecond-reaction renders the conventional way of measuring radiation 
exposure, such as using survey meter, personal dosimeter, and environmental monitoring system, 
not useable as these detectors require longer time (1 to 4 seconds) to detect neutrons. The lack of 
actual radiation level and common belief that ñthe nanosecond-reaction is extremely short hence not 
harmfulò result in non-standardisation of PF radiation safety, which can be roughly categorised into 
Tokamak-biased and particle-accelerator-biased. This non-standardisation not only result in 
unnecessary spending due to safety-overdoing, but in worst case scenario may expose operators to 
health hazards in short- and long-term. In this paper, an integrated approach, combining physical 
measurement and simulation using Lee Model Code, is used to calculate PF radiation level during 
fusion experimentation. The results showed that the radiation level varied from 12ɛSv/hr at 50cm to 
0ɛSv/hr at 150cm, suggesting that certain radiation safety must be exercised when conducting fusion 
experiments. In brief, the aim of this paper is to understand PF radiation exposure during fusion 
experimentation which in turn would provide the basis for PF radiation safety. 
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Sponsors: 
 

¶ CLEAN ENERGY XPEDITIONS SDN BHD (CENERGY) 
 

¶ CHEMBIO TECHNOLOGY SDN BHD 

 

¶ SYAIZA ENGINEERING SDN BHD 

 
 

  



i N u S T E C 2 0 2 4 ,  D a n a u  G o l f  C l u b  U K M ,  B a n d a r  B a r u  B a n g i ,  S e l a n g o r  
1 4 - 1 6 t h  O c t  2 0 2 4  

61 
 

 

 

TENTATIVE PROGRAMME:  

NUCLEAR YOUTH COMPETITION (NYC) 2024 
 

 

Mon, 14th October 2024 
08:30-09:00 REGISTRATION 

09:00-10:30 Keynote Session iNuSTEC 2024/ NYC  2024 

10:30-11:20 Opening Ceremony 

11:00-11:30 Coffee Break 

11:50 12:50 Joint Session iNuSTEC 2024/ NYC  2024 

12:50-14:15 Lunch 

14:15-15:30 Joint Session iNuSTEC 2024/ NYC  2024 

15:30-16:50 Keynote Session iNuSTEC 2024/ NYC  2024 

16:50 - Tea break & Adjourns 

 

Tues, 15th October 2024  
09:00-10:20 Join keynote session iNuSTEC  2024 

10:20 -10:50 Coffee Break 

10:50-11:30 Join keynote session iNuSTEC  2024 

11:30 -12:50 INTRODUCTION TO GROUP DISCUSSION (Tentative) 

1) Topic 1: Sustainable Development Goal (SDG) 
2) Topic 2: Nuclear Security and Its Challenges 
3) Topic 3: Nuclear Safety and Radiation Protection 
4) Topic 4: Tackling Climate Change with Nuclear Power 
5) Topic 5: Application of Non-Destructive Test (NDT) 
6) Topic 6: Medical Application and Forth Industrial Revolution 

 
12:50 Lunch 

14:30-15:30 GROUP DISCUSSION (CONT) 

15:30-16:50 Join keynote session iNuSTEC 2024 

16:50 Tea break and adjourns 

 

Wed, 16th October 2024 
09:00-10:20 Join keynote session iNuSTEC 2024 

10:20 -10:50 Coffee Break 

10:50-12:50 Join session iNuSTEC 2024 

12:50 -14:15 Lunch 

14:15 ï 14:55 Join keynote session iNuSTEC 2024 

14:55 -15:55 PRESENTATION COMPETITION 

15:55-16:30 Prize giving ceremony and closing session 

16:30 Coffee Break and end of NYC2024 

 

Note:  
1. The participants shall be devided into at least three groups. Each group will be given a topic to deliberate on (*subject to 

change).  
2. The group deliberations shall be presented orally by a representative of each group in 5 minutes using 5 slides presentation. 
3. The presentations shall be judged by a panel of judges appointed by Organizing Committee of iNuSTEC2024 
4. Prizes shall be given to winners selected by the panel of judges.  
5. For enquiry, please contact Dr. Mazleha Maskin (mazleha@nm.gov.my) or Dr Faridah Mohamad Idris 

(faridah246@gmail.com)  
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Post iNuSTEC2024 Seminar/Workshop on Small 
Modular Reactor (SMR)  

(Energy for Sustainable Prosperity)  
 

Organized by  
Malaysia Nuclear Soci ety (MNS) - Institute of  Nuclear Engineer 

(INE-MNS) in Collaboration with China National Nuclear 
Corporation Overseas (CNNC)  

 
 

Tentative / Draft  
 

Mode  : Physical / On -line (TBA)  

Date    : 17 October 2024, Thursday  
 
Venue: Danau Golf  Club, Universiti Keban gsaan Malaysia (UKM), Bandar 

Baru Bangi, Selangor, Malaysia.  
 
 

TIME  ITEM  

08.30am ð 09.00am   Registration   
    

09.00 am ð 10.30 am   

Develop Nuclear Energy and Nuclear 
Technology Application Actively, Safely 

and Orderly  by CNNC   

  
By Mr. Jack Chen, Representative of Thailand, 

Malaysia and Vietnam, CNNC Asia Office  

10.30 am ð 11.00 am   Tea Break   

11.00 am ð 12.30 pm   
Development and Construction of ACP100 

and ACP100S   

 
By Dr. Song Danrong, Chief Expert and General 

Designer of ACP100  

12.30 pm ð 02.0 0 pm   Lunch   

02.00 pm ð 03.30 pm   

Development and Application of High 
Temperature Gas -cooling Reactor (HTGR) 

in China   

 
By Mr. Cao Boran, Expert of Nuclear Energy 

Development Dept. of CNNC Overseas Ltd. (CNOS)  

03.30 pm ð 03.45pm   Tea Break   

03.45 pmð 5.00 pm   

Pre -Evaluation of Clean Energy System  
to Support SMR Development  in Cooperatio 

n with IAEA   

  

By Dr. Chen Pu, External Expert of IAEA and Deputy 
General Manager of Nuclear Energy Development 

Dept. of CNNC Overseas Ltd. (CNOS)  
 
(Further information pls contact Dr Faridah Mohamad Idris at e-mail: faridah246@gmail.com or  
Dr Mazleha Maskin at e-mail: mazleha@nm.gov.my  or Asyraf Arif at email: asyrafarif@nm.gov.my)  

mailto:faridah246@gmail.com
mailto:mazleha@nm.gov.my
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(Established sinced 1989) 

Malaysian Nuclear Society (MNS) 

 

PP29. About Us 

The Malaysian Nuclear Society (MNS) is a non-governmental organization aiming at promoting 
the development and dissemination of information on nuclear science, engineering and technology; 
providing objective views/ advice on matters relating to nuclear science, technology and its 
applications. MNS is also a key player in promoting cooperation among members and other 
organizations of similar objectives. 

It was formed as Nuclear Science Society (PersatuanSainsNuklear Malaysia, PESAN) in 1989, 
operating in the state of Selangor and Wilayah Persekutuan (Kuala Lumpur), Malaysia. 

With the expansion of its members to more than seven states in Malaysia in 1994, it was renamed 
the Malaysian Nuclear Society (MNS). 

Currently, MNS enjoys the support of over 2000 members in the government, private, and corporate 
sectors (as corporate member) and maintains two international linkages with the American Nuclear 
Society (ANS), the Canadian Nuclear Society (CNS), European Nuclear Society (ENS), Korean 
Nuclear Society (KNS) and Atomic Energy Society of Japan (AESJ). 

 

PP30. OBJECTIVES  

Associating nuclear science and technology to the bombs is a common tendency and an almost 
automatic response when many are asked about nuclear. Very little is known about its other 
applications. MNS aims at correcting this perception through its objectives, viz: 

6. To promote the advancement and dissemination of nuclear science and technology and its 
applications;  

7. To provide objective views and advice on matters pertaining to nuclear applications; and  

8. To promote cooperation among members and other bodies of similar objectives   

 

 

http://www.cns-snc.ca/
http://www.cns-snc.ca/
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ACTIVITIES 

7) Education and Awareness Program - forum, discussion, seminar, conferences, and 
student outreach.  

8) Publication of an Annual Magazine - BuletinNuklear Malaysia (ñNuclear Bulletin of 
Malaysiaò) 

9) Publication of Scientific Journal - Journal SainsNuklear Malaysia (JSNM) or Nuclear 
Science Journal of Malaysia starting 1999 and from 2003 the journal is known as Journal of 
Nuclear and Related Technology (JNRT).  

10) Award to Outstanding University Student - At the Nuclear Science Department, 
UniversitiKebangsaan Malaysia (UKM), UniversitiInstitutTeknologi Malaysia and 
UniversitiTenagaNasional (UNITEN). 

11) Collaboration with international nuclear societies – American Nuclear society, Canadian 
Nuclear society, European Nuclear society, Korean Nuclear society, Japan Atomic Energy 
society, China Atomic Energy society, Asia-Oceana Neutron Scattering Association, Asia-
Oceana Forum on Synchrotron Radiation Research, Thailand Nuclear society, Indonesian 
Nuclear society and Australian Nuclear Association. 
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