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PRAKATA

Majalah Refleksi 2024 kali ini memuatkan 162 koleksi poster hasil
gabungan idea kreatif dan berinformasi dari Agensi Nuklear
Malaysia (Nuklear Malaysia). Kesemua poster ini telah dipamerkan
semasa program pameran, seminar dan konvensyen Agensi Nuklear
Malaysia. Antara program yang terlibat adalah seperti Minggu Sains
Negara, Technology Preview & Showcase, Hari Inovasi Agensi Nuklear
Malaysia, Seminar R&D Agensi Nuklear Malaysia dan Forum Iklim
Kebangsaan.

Majalah Refleksiberperanan menyampaikanilmu sertamempromosi
perkhidmatan dan penyelidikan yang dilaksanakan oleh Nuklear
Malaysia. Ini adalah selaras dengan matlamat kerajaan melalui
Dasar Sains, Teknologi dan Inovasi Negara 2021-2030 untuk
mewujudkan masyarakat yang mampan, inklusif & saintifik ke arah
negara berteknologi tinggi. Diharapkan majalah ini dapat memberi
manfaat kepada semua golongan terutomanya mereka yang
terlibat dalam bidang penyelidikan sains nuklear. Selain itu, usaha
ini secara langsung menyokong aktiviti pengurusan pengetahuan
dengan memudahkan pencarian maklumat agar lebih efektif dan
efisyen.

Sejuta penghargaan diucapkan kepada semua yang telah
menyumbang tenaga, idea dan masa, demi merealisasikan majalah
Refleksi 2024. Semoga kerjasama erat dan sokongan dari semua
pihak dapat diteruskan lagi pada masa akan datang.

Nuklear Malaysia berharap agar majalah Refleksi menjadi platform
perkongsian ilmu yang dipercayai dan terus kekal relevan dalam
era digital kini.

Sekian, terima kasih.

Sidang Editorial
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AGENSI NUKLEAR MALAYSIA

Pameran Aplikasi Teknologi NUR
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PUSAT KHIDMAT

KUMPULAN TEKNOLOGI et
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MTEG menjalankan aktiviti R&D&I&C
dalam bidang seramik, metalurgi,
perlindungan kakisan, bahan nano,
biomaterial, pelindung radiasi,
kerosakan radiasi, bahan elektronik,
mineral, sensor, pemeliharaan
warisan, pemprosesan mineral,
instrumen nuklear serta pemodelan
dan simulasi.

MTEG memperoleh kepercayaan yang
baik dan pendekatan inovatif dalam
melakukan pelbagai pencirian dan

Ujian terhadap sifat mekanikal, struktur
mikro, morfologi, terma, fizikal dan kimia
bahan dalam pelbagai keadaan. MTEG
bukan sahaja mampu bertindak sebagai
penyelesai masalah teknikal pelanggan
dalam sains dan kejuruteraan bahan, malah
ia juga merupakan pusat perkhidmatan
sehenti yang menyediakan perkhidmatan
pencirian bahan yang penting untuk
kajian bahan, pembangunan dan
pengkomersialan produk.
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Senarai peralatan yang digunakan
di MTEG dalam khidmat pencirian
bahan:
Pendaflor Sinar-X (XRF)
Serakan Sinar-X Sudut Kecil (SAXS)
Spektrometer Pembelauan Sinar-X (XRD)
Mikroskop Elektron Imbasan Pancaran
Medan (FESEM)
Spektrometer Sinar-X Serakan Tenaga
(EDX)
Mikroskop Daya Atom (AFM)
Spektrometer RAMAN
Spektrofotometer Ultralembayung/
Nampak (UV-Vis)
9. Spektroskopi Spektrum

Cahaya (Photoluminescence/PL)
10. Penganalsisa kakisan
11. Penganalisis Terma Serentak (STA)
12. Penganalisis Saiz Zarah (PSA)
13. Universal Testing Machines (UTM)
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PENILAIAN LOJI
(PAT) S
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Kumpulan Teknologi Penilaian Loji
(PAT) menyediakan perkhidmatan
di lapangan antaranya mengimbas
loji dan paip menggunakan sinar =
gama, menentukan aras antara =
bahan menggunakan neutron serta =
menggunakan teknik penyurih industri "-:: \
bagi loji petrokimia, kemudahan '.‘é'
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industri, loji rawatan air dan
kemudahan lain.
2,
Kumpulan Teknologi Penilaian Loji
(PAT) juga memiliki makmal X-ray dan
Gamma Tomografi Berkomputer yang e
menawarkan perkhidmatan imbasan RersUREck et
sampel menggunakan sinar-X.
Senarai Khidmat di Lapangan: e ok »
1. Imbasan Turus (Column Scanning)
2. Imbasan Paip (Pipe Scanning)
3. Teknologi Penyurih bagi Industri

(Industrial Tracer)
4. Moisture Under Insulation

Detection (MUI)

. Corrosion Under Insulation
Detection (CUI)

. Imbasan Paras Teknik Serak
Balik Neutron (NBT)

. Computional Fluid Dynamics
(CFD) ANSYS

X-ray Tomografi Berkomputer

. X-ray Mikro Tomografi
Berkomputer

Unfux | KETUA PENGARAH afm:
keterangan mmuﬁnh ‘Tn. Hagl Md. Fakarudin Ab. Rahman
"w'm seh Dal IE: Tal. °urféonﬂ"r'$uman il
rul Ehsan, Malaysia
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KUMPULAN MATERIAL
STRUCTURAL
INTEGRITY (MSI-NDT) Wity
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Pusat Khidmat Kumpulan Material
Structural Integrity (MSI-NDT)
menawarkan servis dan konsultasi
berkaitan keutuhan struktur
menggunakan teknik Ujian Tanpa
Musnah (NDT) untuk bahan metalik/
bukan metalik spesifik untuk industri
kejuruteraan awam, perkapalan dan
juga minyak/gas. Pengujian biasanya
terdiri daripada sampel ataupun
pengujian dijalankan secara in-situ di
lapangan.

Teknik NDT yang digunakan adalah
bergantung kepada keperluan

kerja samada memerlukan sumber
radioaktif ataupun tidak.

Senarai Khidmat:

1. Ujian Tanpa Musnah untuk kejuruteraan
awarm (Bangunan, jambatan, terowong, A Saie _
ernpangan) ’-'r,,,# . ,\\‘\\@ .
. Pengesanan objek bawah tanah Ut
(kebocoran paip, lapisan tanah, harta
karun, pemetaan)

. Mengenalpasti ketidak selanjaran material
(permukaan kapal, kualiti kimpalan, tangki
simpanan, keadaan dalarman objek)

. Infrastruktur pengujian kualiti kimpalan
spesifik untuk ‘crawler’ untuk industri
minyak/gas

. Infrastruktur latihan untuk pengujian
‘underwater ultrasonic’

. Infrastruktur latihan untuk ground
penetrating radar

. Infrastuktur Pusat Kecemerlangan Aliran
(pergerakan cecair dalam paip industri)

Unfuk | KETUA PENGARAH atin:

keterangan

3 Agensi Huklear Malaysia Hoor Azreen Maserwat

fajut si'a | Bangi, 43000 Hngﬂnu. Penguius Pusat Khidmat MSI-NDT
huheungi; sﬂﬂ?ﬂ' Diarul Ehesam, Malsysan Tel.  :+6012-2789 542

htip: e nuciearmalaysizgovmy  E-mel noarazreangnm pov.my
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KUMPULAN TEKNOLOGI Tp’“ y
UJIAN TANPA MUSNAH 5
TERMAJU (LENDT)

Kumpulan Teknologi LENDT
menawarkan khidmat dan kemudahan
Ujian Tanpa Musnah (NDT) Termaju
untuk menilai integriti dan kualiti
bahan, kemponen atau struktur.
Antara teknologi yang digunakan ialah
Radiographic Testing - Digital (RT-D),
Phased Array Ultrasonic Testing (PAUT)
dan Infrared Thermography Testing (IRT).

Terdapat 3 makmal utama di LENDT,
Agensi Nuklear Malaysia iaitu:

1. Radiographic Testing- Digital (RT-D)
2. Phased Array Ultrasonic Testing (PAUT)
3. Infrared Thermography Testing (IRT)

Kumpulan Teknologi LENDT menyediakan khidmat sckongan teknikal dan kepakaran berkaitan
Ujian Tanpa Musnah Termaju kepada sektor industri dalam bidang Radiographic Testing - Digital
(RT-D) dan Phased Array Ultrasonic Testing (PAUT) dan Infrared Thermography Testing (IRT).
Kumpulan Teknologi LENDT juga menawarkan penilaian keselamatan, khidmat nasihat, kursus,
latihan dan perkhidmatan dalam Ujian Tanpa Musnah Termaju.

Kumpulan Teknologi LENDT telah dlantik sebagai pusat kerjasama untuk penyelidikan, latihan
dan pembangunan dalam Ujian Tanpa Musnah Termaju oleh International Atomic Energy Agency
(IAEA).

Perkhidmatan LENDT:

1. Khidmat nasihat melaksanakan ujian
radiografi (filem dan digital).

2. Pembangunan prosedur NDT untuk
ujian radiografi (filem dan digital) dan
PAUT berasaskan keperluan kod,
piawaian, atau spesifikasi.

. Pemeriksaan paip atau objek datar
(plat) yang disambung melalui proses 6. Pemeriksaan bangunan (keutuhan dinding,
sekunder (kimpalan atau pateri). kebocoran bumbung dan lain-lain).

. Pengukuran baki ketebalan dinding 7. Pemeriksaan sistem pemasangan elektrik
paip atau lain-lain spesimen. (MCB, LV cable, transformer).

. Latihan dan kursus untuk
melaksanakan ujian PAUT dan
radiografi digital (1S09712).

KETIII. PENGARAH aftn:

Mahd Yisni
dany sﬁa Ba 43000 Feng ru:l'-‘umithdmalLENnT
"M Sd';w' nmnul?:"an,umn Tel b S +HE01T-6215 ; 149
hip: ﬁvmnuewmabyswwvw E-mel yusnisyam@am gov
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Makmal Radiokimia dan Alam Sekitar
(RAS) menyediakan perkhidmatan
radioanalisis untuk keperluan agensi
kerajaan dan swasta. Makmal

RAS mengamalkan QA/QC dan
mempunyai prosedur pengurusannya
sendiri yang mana makmal ini telah
diakreditasi dengan MS ISO/IEC
17025: 2017 sejak Disember 2005
oleh Jabatan Standard Malaysia bagi
skop analisis keradioaktifan gama.

Makmal RAS merupakan makmal

kebangsaan yang diluluskan dan ”ﬂ"""““l\“\
diiktiraf oleh Kementerian Kesihatan

Malaysia (KKM) untuk melakukan Senarai Khidmat:

analisis pengukuran keradioaktifan 1. Pengukuran pemancar gama dalam sampel
dalam sampel makanan untuk makanan

tujuan eksport dan air mineral . Pengukuran pemancar gama dalam sampel

serta air minuman berbungkus alam sekitar/industri
sebagai sebahagian daripada syarat . Pengukuran Am-241 dalam pengesan asap

perlesenan KKM. o “‘\\nmlrlnm;,f#' . ::rr:_lgpu;uran gross alfa/beta dalam pelbagai
. Pengukuran gross alfa/beta dalam dir borne/
particulate’, penapis dan 'smear test’
. Pengukuran Po-210/Pb-210 dalam pelbagai
sampel
. Pengukuran U-234, U-235 dan U-238 dalam
pelbagai sampel
. Pengukuran Th-228, Th-230 dan Th-232
dalam pelbagai sampel
. Pengukuran Pu-239+240 dalam pelbagai
sampel
10. Pengukuran H-3 dalam air/ais
11. Pengukuran Sr-90 dalam pelbagai sampel

¥y,
7
’a':,
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Sijil Akreditasi
MS ISOAIEC
10252017

gy,

Marfaizal Mohamed
Pengurus Pusat Khidmat RAS
Tel 460192761914
E-mel: porfaizakiinm pov my
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Pusat khidmat e-TAG (Environmental
Tracer Application Group)
menyediakan khidmat penyelidikan
yang merangkumi penggunaan
teknologi nuklear serta disokong

oleh teknik konvensional berkaitan.
Penggunaan teknik/aplikasi penyurih
yang disediakan oleh kumpulan ini
untuk kajian pengurusan air adalah
satu-satunya yang terdapat di
Malaysia. Penggunaan teknik penyurih
dan juga teknik isotop stabil dalam
kajian alam sekitar membantu dalam
pengurusan serta pencirian sumber
air tanah dan juga permukaan.
Penggunaan teknik ini juga telah
membantu meningkatkan pengurusan
sumber air di banyak negara di seluruh
dunia. Penggunaan bersama teknik
penyurih dan teknik konvensional
seperti Geofizik digunakan dalam
kajian penyelidikan seperti eksplorasi
tapak, hidrologi, Kajian 'fingerprinting’,
pengukuran aliran dan arah air
tanah/permukaan, sedimentologi,

pencemaran air tanah dan sebagainya.

Bagi khidmat Geofizik, pusat khidmat
ini mempunyai pakar dalam bidang
geologi bertauliah yang di iktiraf oleh
Board of Geology Malaysia.

Makmal utama yang menyediakan
perkhidmatan adalah WDXRF
(Wavelength Dispersive X-ray
Fluorescence) serta Liquid Water
Isotope Analyser (LWIA).

0. ™ ‘\\
oW

Senarai Khidmat Penyelidikan
yang ditawarkan:

1.

2.

Kajian fingerprinting’ menggunakan teknik
penyurin

Kaijian alam sekitar menggunakan teknik
Geofizik:

i. Electrical Resistivity Imaging — khidmat
penyiasatan geclogi sub-permukaan, potensi
serta pencemaran air tanah, penyiasatan
awal penerokaan tanah/empangan

ji. Seismik - kaedah penerokazan geofizik
menggunakan prinsip seismologi untuk
menganggarkan sifat-sifat bawah
permukaan bumi daripada gelornbang
seismik yang dipantulkan

. Pengukuran aliran dan arah air tanah/

permukaan (kadar aliran & halaju)

. Kajian resapan/kebocoran

. Kajian punca bahan cemar di sekitaran

. Analisis isotop stabil 2H, 170 & 180 (cecair)
. Penentuan elemen yang terkandung dalam

unsur (cecair @ pepejal)
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KUMPULAN FIZIK ﬁ‘_S

KESIHATAN (KFK)

Kumpulan Fizik Kesihatan
menyediakan khidmat kepakaran
dalam pemantauan dan analisis
dalam bidang keselamatan sinaran
dan nuklear.

Kepakaran kami merangkumi
bidang keselamatan radiologi dan
keselamatan alam sekitar. Misi kami
adalah untuk memastikan tempat
kerja selamat dan sihat kepada
pekerja, orang awam dan alam
sekitar.

Senarai khidmat yang
terdapat di KFK:

1. Khidmat Ujian Kebocoran Punca
Radicaktif Terkedap

Khidmat Perundingan Radiologi
Pemantauan Radiologi Industri
Pemantauan Radiclogi Alam Sekitar
Pemantauan Aras Cemaran
Sewaan Alat Meter Tinjau Ceni_"l'aran

o, e LN

Agensi Huklear Maliysi: ::nﬁrﬁnﬁ binti Shuik

ysia

‘Hangi, 43000 Kajang, Pengurus Pusat Khidmat KFK
sﬂalmtmrul an. Maliy i Tel  :+603-8911 2000 samb:1012
httg: M GO my
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LOJI
ALURTRON

ALURTRON menawarkan khidmat
penyinaran alur elektron (EB) ke

atas produk untuk tujuan taut silang,
pengubahsuaian polimer, rawatan
permukaan, rawatan air, litografi, —
pendopan elekron dan lain-lain tujuan =
untuk menyokong pertumbuhan =
sektor industri/komersil dan aktiviti =
penyelidikan dan pembangunan =
(R&D). Proses penyinaran
menghasilkan keseragaman dos yang
baik, output yang tinggi dalam masa 2,
yang pantas dengan kos operasi yang

rendah dan mesra alam. ALURTRON

juga menyediakan perkhidmatan

ujian makmal dan diperakui dengan

pensijilan Sistem Pengurusan Kualiti

(QMS) 1SO 9001,

Senarai khidmat ALURTRON
Perkhidmatan Penyinaran
Alur Elektron:

1. Wayar/kabel dan tiub

2. Semikondukior Silikon wafer

3. Filern dan lembaran

4. Produk hidrogel

5. Pembangunan produk baru (R&D)

Ujian Makmal dan

Kawalan Kualiti:

1. Ujian Hot Set

2. Ujian Gel Content LTI

3. Ujian Dosimetri @\\“‘“ o,
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KETUA PENGARAH
Mukloar Malaysia

Agensi
Bangi, 43000

K%ihm
Selangar Dl Hn.Mll_l,Sit

Ittp: A www nusclianm alaysia. gov my

Siti Zulaiha Hairaldin
Pengurus Fusat Khidmat ALURTRON

Tel.  +B019-34TT 372
E-mel sitizmaihag@nm govmy
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KUMPULAN

NON-IONIZING

Sinaran Tidak Mengion (NIR) adalah
radiasi bertenaga rendah, di mana
spektrumnya meliputi radiasi
frekuensi lampau rendah {Extremely
Low Frequency (ELF)}, frekuensi radio
{(Radio Frequency (RF)), sinaran
inframerah, cahaya nampak, LASER
(Light Amplification by Stimulated
Emission of Radiation) dan Ultra-ungu
{Uitraviolet(UV)}.

Terdapat 3 makmal utama di NIR,

Agensi Nuklear Malaysia iaitu:

1. Makmal Frekuensi Radic (RF) &
Gelombang Mikro

2. Makmal Frekuensi Lampau Rendah (ELF)

3. Makmal Ultraviolet & LASER

Kumpulan NIR bertanggungjawab
untuk menyediakan khidmat sokongan
teknikal dan kepakaran berkaitan NIR
kepada sektor industri, agensi-agensi
kerajaan dan orang awam. Kumpulan
NIR juga menawarkan penilaian
keselamatan, khidmat nasihat, kursus,
latihan dan perkhidmatan dalam
Sinaran Tidak Mengion (NIR) dari julat
ELF sehingga UV.

Kumpulan NIR telah diakreditasikan

dengan MS ISO/IEC 17020 untuk

Penilaian Keselamatan Frekuensi

Radio (RF).

1. Perkhidmatan Penilaian Keselamatan
Sinaran Tidak Mengion (NIR) meliputi
ELF RF, LASER & UV

. Perkhidratan Penilaian Keselamatan
Sinaran Tidak Mengion (ELF, RF, LASER
& UV) Barangan Pengguna

. Projek Kerjasama dengan syarikat
dalam bidang keselamatan Sinaran
Tidak Mengion (NIR)

. Program Kesedaran Awam &
Pembangunan kapasiti

hubingi: ,Eg:w ar

sits | Bangi, 43000 Kajang.
Diatul Ehsin, Malay san
: x h.
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SINAGAMA
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Loji Penyinaran MINTec-Sinagama
menggunakan tenaga pengion
dalam bentuk sinaran gamma dari
sumber Kobalt-60. Loji penyinaran
ini beroperasi dengan kemudahan
iradiasi JS10000 (1R-219) yang
mampu menyinari pelbagai produk
yang memerlukan dos yang berbeza
secara serentak.

Merupakan loji penyinaran gamma
yang beroperasi pada skala komersial
bagi pensterilan atau dekontaminasi
peranti perubatan, makanan, rempah
ratus, herba dan buah-buahan.
Penggunaan sinaran gamma ini akan
meningkatkan kualiti mikrobiologi
produk-produk berkenaan yang
secara langsung akan meningkatkan
keselamatan produk serta
meningkatkan jangka hayat produk.

MINTec-Sinagama juga menyediakan
perkhidmatan pensterilan tisu dan
tulang melalui penyinaran gamma
untuk tujuan perbankan tisu kepada
pihak berkuasa yang berkaitan seperti
hospital dan Bank Tisu Negara

serta pembasmian serangga dalam
komoditi pertanian, termasuk untuk
tujuan kuarantin.

i3

\

e o
/) " & \\\\\\\
LTI

Perkhidmatan
Penyinaran SINAGAMA:

(/

Pensterilan Peranti Perubatan,
Bahan Pembungkusan dan Makmal

. Pensterilan Produk Farmaseutikal
. Produk Veterinar

. Makanan, Herba dan Rempah

. Produk kosmetik

. Sampel untuk tujuan R&D

Pengiktirafan:

1.
2
3.

Tanjut 5ila | Bian, 43000
Hubiingt | Selangor Darud

IS0 9001
IS0 13485
Lesen Premis

Unfuk | KETUA PENGARAH att
Agensi Huklear Malaysia Syuhada binti Ramli
i Fengurus Pusat Khidmat SINAGAMA
a0, Mialaysia Tel - +603-B911 2000 samb:l 305
http: nucleanmalaysia gowmy  E-melb syuhadagom gov my
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MAKMAL FIZIK
PERUBATAN (MPL) i
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Berpengalaman lebih daripada 20 tahun, \\
Agensi Nuklear Malaysia merupakan salah Q’n\
satu pemegang Lesen Juruperunding Kelas H Q
di bawah Akta Perlesenan Tenaga Atorm 1984 ;?
(Akta 304) bagi maksud Perubatan dari Kementerian -~
Kesihatan Malaysia (KKM) dimana MPL telah a—~
dipertanggungjawabkan memberi perkhidmatan o
untuk tujuan perundingan bagi aktiviti pengujian = W
dan pengesahan (ujian kawalan mutu) radas ==
penyinaran perubatan serta kemudahan berkaitan, =
pengujian dan pengesahan penentuan ketebalan 5=
plumbum bagi perisaian bilik X-ray perubatan dan e
bilik-bilik berkaitan serta pengujian kemudahan
berkaitan dose calibrator perubatan nuklear di

seluruh Malaysia. MPL juga merupakan satu-

satunya makmal standard tentukuran radas ujian
kawalan mutu (QC test tools) radiologi diagnostik

di Malaysia dan Asia Tenggara yang mematuhi

piawaian MS ISO/IEC 17025 dan diakreditasi

oleh Skim Akreditasi Makmal Malaysia (SAMM)

semenjak tahun 2013. Selain itu, MPL juga ada .
menawarkan perkhidmatan ujian ketebalan Perkhidmatan tentukuran peralatan

kesetaraan plumbum sampel perisai perlindungan ~ Ujian Iﬂ“’ah“ mutu (QC test tools)
sinaran, ujian intergriti PPE, ujian serakan sinaran, I'ﬂdlﬂ'ﬂgl dlagnosllk

tentukuran pembilang tiroid. Perkhidmatan yang 1. Tentukuran dosemeters dalam radiologi
ditawarkan MPL adalah seperti berikut: diagnostik untuk kualiti x-ray RQR, RQA dan

" - RQT yang mematuhi Standard IEC 61267
Perkhidmatan ujian kawalan dan TRS 457 serte telah diiktiraf mengikut

mutu (QC) radas x-ray diagnostik piawaian IS0 / IEC 17025 oleh SAMM.
perubatan dan kemudahan berkaitan . Tentukuran kualiti mammografi Mo/Mo
1. Penguijian dan pengesahan dibawah skop lesen . Tertukuran meter kVp dan pemasa (timer),

kelas H yang merangkumi madaliti Xray seperti . Tentukuran densitometer dan sensitometer.
*-ray am, Pergigian, Angiografi, densitometer

tPu!ang, %Arrg.TFIuoroskopi. Mamografi dan Perkhidmatan perlindungan sinaran
engimbas CT. 1. Ujian ketebalan kesetaraan plumburm (LET)

. Pemeriksaan bilik gelap
. Ujian integriti peralatan perlindungan diri (PPE)

*-ray perubatan

. Ujian serakan radiasi.

Perkhidmatan tentukuran dose
calibrator perubatan nuklear

. Pengujian dan pengesahan dose calibrator

perubatan nuklear. dibawah skop lesen kelas H
KKM.

. Perkhidmatan tentukuran pembilang tiroid.

bagi perisaian bilik x-ray perubatan dan bilik-bilik
berkaitan dibawah skop lesen kelas H KKM.

. Ujian ketebalan kesetaraan plumbum sampel
perisai perlindungan sinaran dan PPE,

. Ujian integriti PPE

. Pengukuran dos pesakit (diagnostik)
. Pemonitoran perlindungan sinaran

. Perkhidmatan rundingan

Fin:
Wan Hazlinda lemall
Pengurus Pusa? Khidmar MPL
Tel :+6019-2051 384
E-mal [incda@am gov my
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- NUIKLEAR
MAKMAL TEKNOLOGI -
SINARAN (MTS) T
/7

ANALISIS TERMA POLIMER

MTS menawarkan analisis haba yang
sangat boleh dipercayai. Menggunakan
model suhu yang terkini, data yang jitu
dan tepat dapat diperoleh dari ujian
seperti Suhu Peralihan Kaca (Tg), Suhu
Lebur (Tm), Peralihan Fasa, Pekali
Pengembangan Terma Linear (CTE),
Haba Tentu dan lain-lain. Kaedah
analisis terma juga boleh digunakan
untuk membantu mengenal pasti bahan
yang tidak diketahui, menjawab soalan
tentang struktur kristal, dan membantu
dalam penyelidikan dan pembangunan
komposit baru.

ANALISIS UJIAN
KEGAGALAN POLIMER SERVIS DAN PRODUK

MTS membantu menyiasat punca
. 1)P i Sa | Ujian Mekanikal
kegagalan supaya tindakan pembetulan ( ). ',:;:; :::e: pel, (L th;dng:rsl::dy

dapat dilaksanakan, mengehadkan ® Hot Press Hardhess Test
kerosakan dan mencegah kegagalan (2)Ujian Dynarmic Mechanical Test
produk berulang di masa hadapan. Pengenalan Bahan ﬂ?@ﬁﬂf"’
Makmal ujian polimer kami . meﬂr;%om:h ar ® X-Ray Diffraction (XRD)
menggunakan kaedah proprietari "
dan instrumentasi analitikal untuk Y R TR (e}fh:“r K"'ﬁ:ﬂam"’“ Cooel
menjalankan pencirian dan analisis (3)uyiian Terma e o
kegagalan polimer termasuk kimia, o Thermpgaietic
fizikal, mekanikal, haba dan unsur. Analysis (TGA)
(4)Kajian
PENCIRIAN BAHAN NANO Morfologi Sampel

MTS berkebolehan mencirikan pelbagal ~ ® PatearSemectanglewith __
sifat bahan nano seperti saiz zarah, ® BET surface Analyzer

nilai potensi zeta dan morfologinya & Optical Microscopy

yang dikaitkan dengan penyelesaian

yang berprestasi lebih baik, dengan

margin yang lebih tinggi kepada pasaran

merentas rangkaian produk termasuk

salutan berfungsi, pemangkin, bahan

tambahan, dakwat pengalir, terapeutlh

dan produk antimikrobial.

KETUA PENGARAH
mwmu . Maurah Mot lss
m Bnnm Kng, Pengurus Pusat Khidemat MTS
mmml a, Maliysia Tel #603-8911 2000 samb1418
hittp: nuclearmalaysia govmy  E-mel naurshginm gov my
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PUSAT KHIDMAT TS

NEELEAR

Pusat Khidmat Bekalan Radioisotop
(BRI) menawarkan 2 jenis
kemudahan perkhidmatan:

Makmal Pengeluaran

Radioisotop:

1. Menawarkan servis pemprosesan dan
pemasangan radioisotop Iridium-162
(Ir-192) menggunakan sel aktif.

—
-
. Ir-192 digunakan bagi mengenalpasti 2,
kecacatan paip dalam sektor industri --:,'
Z
7
2,

—
—
—
pan
-

minyak dan gas.

Makmal Khidmat Analisis %,
Farmaseutikal: ”’10
1. Analisis LCMS/MS Triple ToF 4
Penyaringan Fitokimia zlelacd
Ujian Radikal Bebas

Ujian Toksisiti Embrio Ikan (FETT) @
Ujian Toksisiti Anak Udang (BSLA)

Analisis UHPLC

Assal Apoptosis

Ujian Perembesan Insulin

Assai Toksisiti Sel (MTT)
.Assai Jumlah Fenalik

P

S B 00 e O R e (D

€
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PUSAT
PEMBANGUNAN Ti?%
TEKNOLOGI SISA \\“\lﬂllllll"ﬂ”’,
(WasTeC)

WasTeC adalah Pusat Pengurusan
Sisa Radicaktif Kebangsaan yang telah &
dipertanggungjawabkan oleh kerajaan :-5

N
S
Y
&>
i~

bagi pengurusan sisa beradioaktif di
Malaysia. WasTeC menjalankan khidmat =~ ==
pungutan, penanggalan, pengkondisian, =
penyimpanan dan pelupusan sisa "'-:-:.
radioaktif yang diperolehi dari industri ‘.‘:'-_
pembuatan, hospital, sekalah, institusi '&,
pengajian dan makmal-makmal '5:,
penyelidikan. WasTeC juga menawarkan @
perkhidmatan dalam bidang pengurusan
sisa pepejal perbandaran (MSW).

*E*
&

- Khidmat Rundingan

Senarai khidmat yang ditawarkan 1 g = |8 piapofisnieins
di WasTeC adalah: em e PR iy,
: \‘\“‘ - "f L/

1. Pelupusan sisa radioaktif jenis
pepejal, cecair dan sisa radioaktif
jenis punca terkedap terpakai (DSRS)

. Pelupusan alat penangkap kilat dan
alat pengesan asap

. khidmat pungutan, penanggalan,
pengkondisian, pengangkutan,
penyimpanan dan pelupusan sisa
radioaktif

. Analisis pencirian sisa pepejal
perbandaran mengikut kaedah ASTM
(persampelan, analisis proksimat dan
penentuan nilai kalori)

. Analisis tingkah laku pembakaran
(combustion characterization) sisa
pepejal (termasuk plastik, kertas dan
bahan organic)

. Khidmat perundingan konsep 'Sisa
kepada Tenaga' melalui teknologi
rawatan terma

Lintuk | KETUA PENGARAH

Hnnulw'ahlda Ahmad Khlluddn
K%M Pongum; Pusat Khidma WasTeC:
P:uhulrm mnﬂ a, Maliysia Tel  :+603-8011 2000 anmlx 1o
nuclearmalaysia govrmy  E-mel wahida@nm. govimy
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MAKMAL UJIAN
BIOLOGI (BIOTEST/ TS
BIODOS)

Makmal Kawalan Mutu Mikrobiologi
(BIOTEST) menawarkan khidmat
ujian bagi memenuhi keperluan
pengesahan kualiti ke atas produk
untuk kegunaan perubatan seperti
produk radiofarmaseutikal dan
peranti perubatan.

Makmal Biodosimetri (BIODQOS)
menawarkan khidmat ujian aberasi
kromosom untuk menganalisa dos
dedahan pekerja sinaran di Malaysia.

SENARAI KHIDMAT BIOTEST:

1. Ujian Kesterilan Wi; A enginbas sampe
2. Ujian Biobeban (bakteria atau fungus) Metafes Metasysten

3. Ujian Had Endatoksin Bakteria (Kaedah
Pembekuan Gel : Sensitiviti 0.125 IU)

. Ujian Penggalakan Pertumbuhan

. Pengeraman dan Pemantauan Sampel
Plat Mikrobiologi

. Pengeraman dan Pemantauan Sampel
Media Fill dan Kesterilan

. Validasi Ujian Kesterilan Menggunakan
Mikroorganisma

. Validasi Ujian Had Endotoksin Bakteria
(Kaedah Pembekuan Gel : Sensitiviti
0.1251U)

SENARAI KHIDMAT BIODOS:

1. Ujian Aberasi Kromosom
(Teknik Disentrik)

2. Penggunaan Alat Sistem
Biodosimetri

Untuk | KETUA PENGARAH atmn:

keterangan | Agensi Nuklsar Malaysia Naralsyah Mahd Yusof

nnuR nm’; mwmu%”kwwm Te A 00 s rszﬁ?ﬁ'ﬁs
S ey B " | herp: govmy  E-mal- ai my
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PUSAT
KECEMERLANGAN eS

NUKLEAR (CoNE) g,
Z,

\"\\

Pusat Kecemerlangan Nuklear (CoNE)
merupakan sebuah pusat latihan awam
kerajaan di bawah Nuklear Malaysia
yang bertanggungjawab untuk
melaksanakan program latihan dalam
bidang teknologi nuklear dan teknologi
berkaitan kepada kumpulan profesional,
warga industri awam-swasta, belia
dan masyarakat. Tujuan meningkatkan
kemahiran yang diperlukan, menggalakkan
kesedaran keselamatan dan mewujudkan
tenaga kerja yang cekap dalam memainkan

- " \
peranan yang lebih besar dalam agenda {"l/, . W\

pembangunan negara. Program latihan ditawarkan
melalui tujuh (7) Sektor Latihan iaitu Keselamatan
Sinaran dan Kesihatan, Sinaran Perubatan, Ujian Tanpa Musnah, Keselamatan

Persekitaran dan Kesihatan, Sains Nuklear dan Kejuruteraan, Pengurusan
Teknologi dan Latihan Antarabangsa.

[ ]
KT

SENARAI KHIDMAT CoNE:

1. Melatih (facilitate leaming) tenaga kerja
dalam bidang berkaitan teknologi nuklear
dan teknologi berkaitan melalui Program
Latihan Awam, Program Serantau, Program
Bersekutu/Kerjasama Latihan, Program Asas
Mgensi & Konsortia, Sangkutan Penyelidikan
dan Program E-Learning.

. Merekabentuk dan membangunkan produk
latihan yang memfokuskan kepada keperluan
pelanggan dan kehendak pasaran.

- Menawarkan, mengendali dan menyelaras
program latihan, bengkel, seminar,
persidangan, simposium dan sebagainya.

4. Menyediakan khidmat p_'grofesiona_l dalam
aktiviti berkaitan latihan diperingkat
temp;afan dan luar negara,
SRS | &

PENGIKTIRAFAN:

[T

q

3

binti
fut. 5ila i, 43000 Kaja Pengunes Puat Khdm
hP':“‘“Ll.dmm:u': gﬂ? Dah'i“élun?h Malaysia T-l.q “#A019-3434 127
e nuclparmalaysia govmy  E-mal: hadzafinm. gov my
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MAKMAL TEKNOLOGI
AGRO & BIOSAINS

(TAB)

Makmal Teknologi Agro dan Biosains
(TAB) adalah satu pusat khidmat di

yang menawarkan pelbagai khidmat
dalam bidang agroteknologi dan
biosains. Dengan kepakaran dan
kemudahan yang ada di pusat khidmat =
ini, pelanggan boleh terus memohon
untuk mendapatkan khidmat yang
disediakan ataupun hadir untuk
perbincangan terlebih dahulu bagi
mendapatkan pandangan dan khidmat
nasihat daripada pegawai pakar
bidang yang terlibat.

Antara khidmat yang diberikan
adalah:

. Analisa pengesanan makanan
diiradiasi menggunakan teknik
Fhotostimulated Luminescence (PSL)
— Kaedah "screening PSL.

. Khidmat Analisis isotop stabil.

. Khidmat penyinaran menggunakan
kebuk gama Bicbeam GMB8000.

. Khidmat penyinaran rumah hijau
gama (GGH).

. Khidmat perundingan untuk
pengeluaran komersil anak benih
kultur tisu tanaman.

. Kursus dan amali sangkutan (teori dan
amali) kultur tisu tanaman (1 bulan).

. Penyaringan mikrob berfaedah /
pengiraan bakteria.

. Benih kultur pemulaan pisang.
. Benih kultur tisu DESE!I‘IQ

syah Mahd Yusof
Pengune Pusal mmmalom‘rram;
Ny Tl - #R03-8911 Dmumb 2271620
| htp: ffwww nuclparmalaysia govmy  E-mal- sisyah@am gowmy
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STANDARD DOSIMETRI Ee
SEKUNDER (SSDL)

SSDL ditubuhkan pada tahun 1980

dan bertanggungjawab bagi menyedia,
menjaga dan membangunkan standard-
standard sinaran mengion di Malaysia
untuk keperluan Akta Perlesenan Tenaga
Atom 1984 (Akta 304), Peraturan-
Peraturan Perlindungan Sinaran
(Standard Keselamatan Asas) 1988
(pindaan 2010) yang merangkumi
industri, perlindungan dan keselamatan
sinaran, perubatan (radioterapi dan
brakiterapi), pendidikan dan penyelidikan.
SSDL pada tahun 2007 telah dilantik cleh
Institut Metrologi Kebangsaan Malaysia
(NMIM) sebagai 'designated institute’
untuk pusat rujukan sinaran mengion
kebangsaan. SSDL telah diakreditasi
MS I1SO/IEC 17025 sejak Julai 2004,

Perkhidmatan yang ditawarkan oleh
SSDL adalah seperti berikut:
Perkhidmatan Tentukuran:

1. Tentukuran Meter Tinjau dan
Dosimeter Aras Perlindungan

2. Tentukuran Kebuk Pengionan Aras
Perlindungan dan Aras Terapi

3. Tentukuran Dosimeter Peribadi
(Saku & Penggera)

Pembekalan dan Penganalisaan
Dosimeter Peribadi dan kawasan:

1. Perkhidmatan TLD
2. Perkhidmatan OSL

Perkhidmatan Dosimetri Aras Tinggi:
1. Perkhidmatan dosimeter Ceric-Cerous
2. Perkhidmatan Dosimeter Fricke

3. Pemetaan dos loji

enyinaran gamsa Untuk | KETUAPENGARAH atm:
il 9 keterangan mm lia Abdul Kadi
fangut, sila Kng, Penguns Pusat Khidmat S50
hubimor: m Dani Ehsan, Malaysia T!I '4603.A811 2000 samb. 1771
nuclearmalaysia govmy  E-mal: bazlis@nm, govmy
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PUSAT :
TEKNOLOGI e
REAKTOR (PTR)

Pusat Teknologi Reaktor (PTR) mengendalikan

satu-satunya reaktor penyelidikan nuklear di

Malaysia, Reaktor TRIGA PUSPATI (RTP)

jenis TRIGA Mark Il yang telah ditauliahkan

pada 28 Jun 1982. la mempunyai kuasa

nominal 1 MWatt yang direka untuk

melaksanakan pelbagai bidang penyelidikan

berasaskan sumber neutron, khidmat

penyinaran untuk aplikasi nuklear di dalam

bidang industri, perubatan, alam sekitar

termasuk mengadakan pendidikan dan latihan L X

di dalam teknologi reaktor nuklear. RTP % ”, - *
dilengkapi dengan beberapa kemudahanpenyinaran ’J'I.r” I “\\\\
di dalam teras, instrumentasi alur neutron dan makmal. (TN
Kemudahan penyinaran sedia ada menawarkan khidmat penyinaran neutron
secara tetap dan stabil. RTP dilesenkan mengikut Akta 304 dan dikendalikan
oleh Pengendali Reaktor yang bertauliah bagi menjamin

keselamatan pada tahap tertinggi.

KEMUDAHAN MAKMAL
KEMUDAHAN PENYINARAN . Makmal Fizik Neutron
DALAM TERAS RTP . Makmal Simulasi Reaktor TRIGA

1. Jidal Tengah (CT) . Makmal Simulasi Reaktor Nuklear
. Rak Berputar (RR) Berasaskan Komputer

2
3. Tiub Kering (DT)
4

. Sistem Pemindahan
Pneumatik (PTS)

KEMUDAHAN PENYINARAN
INSTRUMENTASI ALUR NEUTRON

1. Radiografi Neutron (NUR)
2. Difraktometer Neutron (ND)

3. Penyerakan Neutron
Bersudut Kecil (SANS)

&
Agensi Nuklsar Malaysia Dr. Julia binti Abdul Karim
Bandgi, 43000 Kajang, Pengures Pusat Telnelogi Reaktor (FTR)
Mmﬂ i, Malaysia Tel :+603-8911 2000 samb. 1734
hetp: nuclearmalaysia govmy  E-mal julia@inm gosmy

Untuk | KETUA PENGARAH
ut. st |
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LOJI TS
RAYMINTEX

Loji RAYMINTEX merupakan sebuah
kemudahan perintis untuk tujuan
penyediaan lateks getah asli pra-
pemvulkanan dengan sinaran
(RVNRL) melalui penggunaan
sinaran gama. la merupakan sebuah
kemudahan semi automatik yang
mampu menghasilkan sehingga

6000 tan RVYNRL setahun, dengan
menggunakan punca sinaran
kobalt-60 sehingga 1 MCi. RVNRL ini
dapat memenuhi keperluan sektor
pembuatan produk celupan lateks dan
industri berkaitan secara berkesan
sambil menggalakkan promosi dan
pemindahan teknologi RVNRL.

// L AN
\
I”"mmnu’t“‘“

Lateks getah asli perlu divulkan sebelum diapplikasi dalam industri. RVNRL
yang dihasilkan di Loji RAYMINTEX merupakan lateks tervulkan dengan
sinaran gama yang mempunyai sifat fizikal dan mekanikal untuk memenuhi
keperluan/ spesifikasi pelbagai produk celupan lateks seperti sarung tangan,
belon, sarung jari, puting bayi, pelapik gigi dan lain-lain.

Loji RAYMINTEX telah membangun dan melaksanakan sistem pengurusan
kualiti ISO 9001 dan diperakui oleh badan pensijilan LRQA pada tahun 2003.
RIS
S
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o
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Untuk | KETUAPENGARAH arm;
¢ [ Mohd Noarwadi bin Mat Lazim
Bangi, 43000 Kajang, Pengurus K hiddmat Loji RAYBMINTEX
Sala D Ehsan, Malaysia Tel  :#603-8917 2000 samb. 1927
e nuclearmalaysia govmy  E-mal: nosrwadi@nm govmy
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PUSAT PEMBANGUNAN
LOJI & PROTOTAIP/
PUSAT INSTRUMENTASI
& AUTOMASI (PDC/PIA)

m_m

WHKLEAR

PDC/PIA menjalankan penyelidikan dan
pembangunan kejuruteraan berkaitan
teknologi nuklear dan teknologi
berkaitan termasuk instrumentasi
dan automasi serta memberikan
perundingan kejuruteraan dan
perkhidmatan sokongan teknikal.

PDC/PIA menawarkan perkhidmatan
rekabentuk dan pembuatan dalam
membangunkan penggunaan
teknologi nuklear. Selain itu, PDC/

PIA juga menawarkan perkhidmatan
pembangunan prototaip dan sistem
automasi serta latihan penyenggaraan
instrumentasi nuklear.

PERKHIDMATAN PDC/PIA:

makmal

1. Rekabentuk pintu 4. Rekabentuk prototaip 7
plumburn dan perisai dan kamponen 8
sinaran 5. Pemesinan bahan logam

2. Rekabentuk bilik dan plastik
penyinaran 6. Peleburan plumbum g,

3. Pembuatan kaca menggunakan relau

Sel Aktif Mudah Alih

Peleraian peralatan/mesin
penyinaran bagi tujuan
pelupusan

Latihan penyenggaraan
instrumentasi nuklear

5
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BAHAGIAN

PENGURUSAN
MAKLUMAT (BPM)

£y NuKLEAR

=
TECHADLOCT PREVIEW & BIRTwWTASy

W
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™

Salah satu daripada aktiviti Bahagian
Pengurusan Maklumat (BPM) ialah
perlaksanaan Program Jangkauan
Luar Pendidikan Nuklear (Nuclear
Education Outreach-NEO).

Bermula 1980an Agensi Nuklear
Malaysia (Nuklear Malaysia) mengorak
langkah dalam melaksanakan Program
Jangkauan Luar Pendidikan Nuklear
(Nuclear Education Outreach-NEQ).
Berpaksikan kepada peranan dan
tanggungjawab untuk menyalurkan
maklumat, memberi pendedahan
dan mendidik masyarakat terhadap
kepentingan dan sumbangan bidang
sains dan teknologi nuklear kepada
kemajuan negara.

Untuk kekal relevan dan kompetetif
dalam bidang ini, Nuklear Malaysia
cakna akan trend semasa dan
sentiasa kreatif dan inovatif dalam
usaha menyediakan pelbagai
pengisian program NEO kepada
pelbagai lapisan masyarat. Di
samping itu, turut member
penekanan kepada aspek kemahiran
pendidikan STEM terhadap topik
berkaitan sains dan teknologi
nuklear dalam setiap aktiviti yang
dilaksanakan.

gy, R
MWW

Kerjasama Kebangsaan
dan Antarabangsa

Antara format yang kebiasaannya digunapakai
dalam perlaksanaan program NEO ini pula
adalah seperti aktiviti hands-on, lawatan fasiliti,
eksperimen dan aktiviti di dalam makmal

di Nuklear Malaysia serta sesi perkongsian
pengalaman oleh mereka yang terlibat secara
langsung dalam dunia penyelidikan sains dan
teknologi nuklear.

Keberhasilan yang diharapkan oleh Nuklear
Malaysia melalui penekanan kepada program
NEQ ialah masyarakat yang boleh berfikir
secara logik, memahami dan menerima
manfaat sains dan teknologi nuklear di
samping menyumbang kepada pembangunan
sumber tenaga kerja yang kompetitif bagi
memacu kemajuan ekonomi negara.
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e unversT - Ganoderma lucidum as Water 2 S &
&5 Cloanser (GANOCLEAN) U -

Wan Abd Al-Qadr Imad Wan-Mohtar, Zarimah Mohd Hanafiah, Wan Hanna Melini Wan Mohtar, Zul lln:-n

() COLLABORATORS GAMUDA
LAND

7 u"l\'l.H.!-I n

+ Effect skin: dermat:tls allergic, rhinitis
« Effect to human organs such as liver and @( g&g&zg I";:;ﬁ
kidney
. Docrisse DO amacing . I:;;g?se mortality and cytotoxic
* Physicochemical composition alteration of | Decrease carbohydrate, protein

water (Colour, pH, COD, BOD) R g :
+ High amount of inorganic composition such and ipid aquatic:animal kasues

as heavy metals
SUSTAINABLE
DEVELOPMENT

color and heavy metals
and purifies the water

o T
D LTSI

Treated Eﬂ’luant E

Treated &

industrial Bert
3 S0 . - — wastewater i)
; - | The untreated effluent: at?r
pellets (A) treated [§v SRSl BN {  fungus is non- * Quality
with incustrial (it SEEEH PSP SN0 Tosie and can MR _ _
wastewater(B and JEERSSEE L be utilized as 4 ' e [TT-.
C)indicates the | - : -

contaminants . (75 7L . N
saturated on the b @
‘.(1

+ Mohd Hanafiah et al., 2024. Water quality assessment and decolourizsation of
contaminated ex-mining lake water using bioreactor dys-eating fungus. [BloD&FJ-
‘system: A real case siudy Toxics 12(1) B0 Fich feed
- Mohd Hanafiah et al, 2024, Removal of pharmaceutical compaunds and toxicology study in
wastewaler using Malaysian fungal Ganoderma fucidum. Chemosphere, 358: 142209
«
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B MohasH EcoShield Flex: Revolutiona

wsisves Radiation Shielding Rubber

W.C. Tan. S. K.Ong, F. A M. Yusof, B.H, Goh, J. Suprs

( 1) INTRGDUCTION
Lead (Pb), the conventional radiation shielding
material against x- and y-ray, is toxic, rigid and dense
« This project seeks to create a silicone rubberf natural
rubber (SR/NR) composite with tungsten oxide,
W (W03} filers as a potential non-toxic, flexible and
low-density altermnative to lead for radiation shielding
application
@ OBJECTIVES
> To synthesize SRINR (70:30 by welghl} namposlle with W03
fillers (0,1,2.4,8 wi%)
# To evaluate the effects WO3 filler loadings on the x- and y-ray
radiafion shiefding and mechanical properties of the composites.
(U)NOVELTY
» A mmposlfe material consists of a novel combination of SR, NR
and WO for
() METH 0oDS

(;:) RESULTS & DICUSSIONS

Tensie strength
& increased wilh
inceeasing WO3 wit,

QThe W03 kadings use
in this project is
insutficient to restrict
dislacation of particles
hance no significant
rieduchion in Bexibility,

Fenade sreegin | Exongabon ol treas

Ggzy 1800

snm sq.mc SN SRR sr-m
e et L

Ty wirength (MPa]  —Elorguiion a brook (%)

“«
HARI INOVASI
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rmmm-mmmr
s 2 o=
2 8 E
Elongaton sl bresk (%]

g

MONASH
Uoheray
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Lead-free & /7
omposues .%.

>

LAC of rubber composites against x-ray and y-ray

015 o UR

MLUIKLEAR UNTUK BAKYAT

Baay T keY Wy 200 be Bvay 133 bV

= HVL of rubber composites against x-ray and y-ray

_ POTENTIAL APPLICATIONS
+»Use in radialion shielding PPE that are required 1o be flexible
like radiation attenuation gloves

(@) FUTURE WORKS

“Increase the thickness of the composite to improve its LET of
the composites to meet the LET requirement of medical PPE.

:OPREVIOUS PUBLICATIONS

1. J Bapromaniam, D& Low. 6. K Wong, B F. Loo, B M, Goh, & ¥ Tang.
ZnONCHF-aved Eporidized Naturnl Ruter with Enhanced for Seif-Healing Glove
Fabdisation. Chamsal Sourhal (G, IF: 103 437, 105440 208

2 BUY. B Low, ) Supeamaniss, A W Al Rahim, 8 Y. Tang, B, F. Lad Moipholgicsl, Theread, and
Techanieal PIOpeos of Mssnl Fubbes REntomed win Coaiioss Karesbers it 08 Fam Empry
Frut Burch, Jooenal of Rubber Resemrch (04, IF; 1,20 1-10, 2029,

38, ¥. Tang, P. Sepanon, W, Tanthapanichakoon, A Socitsnysal Proparssen and Propanas of
Sphevical Katsal FutdesrSica Powders wa Epray Dnang. KONA Powses and Parboe
ol (G2, 1F; 4 8), 3T, 294233, 3080,
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iMOS: Intellllgent Mobile Apps for Mosquitoes
ispenser Usage Tracking & Monitoring

Auto-Spray

_@ABSTRACT

The proposed Intelligent Mosquitoes Home System (iMOS)
encompasses of a complete Internet of Things (loT) based
solution, This loT solution shall leverage the complete eco-
system consisling of the devices (i.e., Sensors), the network
connectivity, the cloud computing platform, the data analytics
and a comprehensive web-based system. The fundamental
component of the loT in this solution is the optimization of the
device from the low-power wide-area network (LORAWAN)
which is designed to enable battery powered devices 1o
operate with a long read range. The water-based sensors are
used to monior the level of fluid (IGR) dryness in MHS
whether Low, Medium or High using the water-based sensors
components. LORAWAN technology allows for consistent
communication between sensors and signal receivers. Data
sent or received is processed and inserted into a database on
a public server (Cloud Server) through a real-time mode. Prior
fo experimentation conducted, water-based sensor is
identified to be the benchmark for the iMOS prototype.

(2)OBJECTIVES

O To automate the manual Aedes Mosquito Home System
(AMHS) developed by industry (OTN Sdn. Bhd.)

UTo ease of monitoring the level of Insecticide Growth
Regulator (IGR) - the liquid used to kill the Aedes eggs

O To reduce time, cost and manpower usage in controlling
and monitering of the AMHS.

O To combat Dengue disease by killing starting from the
eggs instead of forging system for adults Aedes
mosquitoes

C)COMMERCIALIZATION -

https:/iyoutu.be/sEsTRISadhY
https:iiyoutu.be/m-M-x2N3atA

HARI INOVASI @u
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r
S NUR
JCURRENT PROBLEMS

DENGUE BY GEOGRAPHICAL
LOCATION FROM WHO
MALAYSIA STATISTICS UNTIL JuL‘f
2024 BY IDENGUE

-5 LL

4 Water baged IGR - only & weaks
due to temperature and humidity
« Vandafism
» Breakdown
B HI;I.In DEATH UNTIL APRIL 2024 BY WHO

(*)OUR SOLUTION

USED QF WATER LEVEL SENSOR TO
DETECT THE LEVEL OF IGR

= FRAMEWORK

(7)RECOGNITION

'Il'\‘“ =t
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o Mouse Stopper: A Proficient Solution for
OUEZE Mouse Repellant Using Ultrasonic Approach ch ~

D, Wan As d".AlJu Bd-ﬁdlld'\-l‘zl'\ As ol Ts. Dr. Mustala Man (UMT), “ H
Dr. Mohd. K s ir. Wan Mur Aizal Wan Azahar (FROTECT DATA SDN. BHD.) m U

MUKLEAD UNTUK BAKYAT

(i)ABSTRACT ) /7 ULTRASONIC VOCALIZATION

There is a litlle rodent, cafled the wood ral which is notorious for building nests
from what they collect from nature or trash from humans. This litle one usually &Z22ZT
vigits engine compartments to find a warm and dark shelter colored wires and
shiny surfaces of a car engine. Wood ral i described as having “such an
innocent look, is so easily approached such confidence in one's good
intentions” because iU's a harmless and curious lithe creature hal won'l attack
you. Research show that starting with the year 1990, car manufacturers started to

be forced by govemments around the globe to include bio-degradable
components to cars to recycle a higher percentage of the car after it is sent to the
junkyard. From a technical standpoint you should do a thorough inspection to see
whal componenis in the engine bay wera affected. Most of tha time they chew
engine dampening insulation, wire coverings, plastic, carpeting or air conditioning

& heating ducls. Thus, based on MOUSE STOPPER with ultrasonic
vocalizations innovation technology has a complete product line of solutions
developed specifically to protect your vehicle, equipment from the costly damage
caused by mice and other rodents including rats, mice or rodents,

(%) OBJECTIVES

1.Ultrasonic mouse control refers to the use of ultrasonic sound waves ; b
to deter or repel mice from a particular area. The idea behind this 0 R S
approach is that the high-frequency sound emitted by ultrasonic Posss 1 - 2 secuech]
devices is unpleasant or disruptive to mice, leading them to avoid
the area where these sounds are present.

2.It's important to note that the effectiveness of ulirasonic mouse
control devices can vary. Some people report success in using them
to deter mice, while others find them less effective, Factors that can
influence their success include the type of ultrasonic device used, the
frequency of the emitted sound, the location and layout of the treated
area, and the severity of the mouse infestation.

3.While ultrasonic mouse control devices offer a humane and non-
toxic method for delerring mice, they may nol be the sole soelulion for
severe infestations, and their effecliveness can vary from one siluation
to another.

@ METHODOLOGY

ENGHARGARN

() TEAM MEMBERS

hitps:ihvouts befxbaPmYDYHH

wanasswaniTunis s edu
mu\hlwamﬂﬂl
mshaksmirSiuni s Jdu I
*maizatfomilcon

HARIINOVAS| s,
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C YUTeM Chemlstorg
J»;a-—x—w" Dlscovermg the

-Il'J‘miI I Mur Alikah Binh Arbair
inChe'Ross

Hid d.?lll ol Bahm
Ha Jia Qing and Mubi

(i) Innovativeness of Innovation

The innovation "Chemistory Explorer: Discovering the Roots of
Chemisty" is a groundbreaking educational platform that
merges historical chemistry with a focus on nuclear science,
ennching the understanding of their interplay. Its technical
features include an interaclive limeline showcasing key
milestones, virlual laboratories for exploring chemical and
nuclear processes, and multimedia integration with videos and
archival documents. The novelty lies in its interactive photabooth
module, which allows users to envision themselves as historical
figures in chemistry, fostering engagement and personal
connection. Creatively, an interaclive game puzzle enhances
learning by challenging users o solve puzzles related to
chemical principles and historical events. Overall, Chemistry
Explorer innovatively combines education with immersive
technologies to inspire curiosity and deeper appreciation for the
scientific foundations shaping our world.

-Potential for Commercialization

This project has significant commercialization potential
due to the growing demand for innovative STEM
educational tools, Targeting educational insfitutions,
tutoring centers, museums, and individual learners, this
platform offers a unique seling proposition with its
immersive leaming experience, interactive features, and
comprehensive content, Revenue streams include
licensing to schools, individual subscriptions, and
partnerships with science centers. By promoting STEM
careers and educational equity, Chemistory Explorer
meets market needs and contributes. tc- soclal |mpact

Virtual Laboratories Module

_) Publication

Multimedia Integration Module

£
ARNOVAS @

5..‘_.,.._....”_. e

One paper has been submitted to the Journal of Advanced Computing Technalogy
with tifle: Enhancing Self-Learning in Chemistry: A Literature Review and the Role of Chemistory Explorer.

Explorer :
oots of Chemrstry

- UUR

HURLEAR URTUR BAKYAT

Contribution to knowledge
Each module had significant contribution {o knowledge :

1. User Personalized Module :
Enhances understanding of effective UNUX design for
educational tools by analyzing user interaction data.

2. Virtual Laboratories Madule:
Provides practical experience and data on the effectiveness of
virtual labs in teaching complex scientific concepts.

3. Multimedia Integration Module:
Identifies effective multimedia content for enhancing learning
experiences and catering to different leaming styles.

4. Interactive Photobooth Madule:
Promotes engagement and motivation by allowing personalized,
historical learing experiences.

5. Game Puzzle Module:
Demonstrates the impact of gamification on learning outcomes,
engagement, and problem-solving skills.

(2)Status of innovation

“Chemisiory Explorer: Discovering the Roots of
Chemistry" is currently at Technology Readiness Level
(TRL) 3, indicating that the project is in the technology
development phase. This stage involves active research
and development to validate the core concepls and
feasibility of the technalogy.

A S/ - R
Interactive Photobooth Module Game Puzzle Module

and Application (JACTA),
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COMPOSITE MEMBRANE OF POLYBENZIMIDAZOLE/SULFONATED GRAPHENE OXIDE/
1-BUTYL-3-METHYLIMIDAZOLIUM TETRAFLUOROBORATE FOR HIGH-TEMPERATURE PROTON
EXCHANGE MEMBRANE FUEL CELLS (HT-PEMFC)

=l Prot Madya Dr ~ Prof MadyaDrloh  DrWongWaiYin  Dr Choo Thye Foo
ihong Kek Seog Shahbudin Kee Shywan :

Teruibe Strength (Ma) 4438
Young Modubus |MPa) 1514 68
Strain Stress (%) 1749
Tensile Strength (MPa)® 1
Young Madulus (MPa)* 0751
Steain Strese (%) 4206
HEC {rneui 1) 243
Conductivity at 160°C [ms em?) 36,61
Activation Enengy E, (K mol ¥} 599

* DOPED WITH PHOSPHORIC ACID

preee ; o GRANT TRANS-TECH 4TVET (TVET TECHNOLOGY
s fre potentia 1o be used i hgh temperatute proton | oo, NSFER IR 4.0) - RM 50000

1T ittt it sleppsid] B devaltpimant of Tha fusl
‘callinduatry in Malayain by peoviding ischnology resourcas coiainad
frcer resarch programs. development and demon sirason (ojects

= 2 Conaucting rossatch progiams. development. and
S . demansirafion projects o produce indigenous fuel col lechnalogy.

CIEMA process on regrstered under copyright

(LY2020007421) ? L -
s’ ' :
Name : Ts Leong Kok Sang
aran . 1 Exmad : kgksengiptsn edumy
| Mo tesefon | 0146408450
i . Address : Politeknik Tun Syed Nasi

PH, e sde T
Syod Fsmai
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H.POWER EDUKIT

Nuclear Technology Driven Hydrogen and Fuel Cell Edukit

Al Yin, Nurazila Mat Zal, and Marhazira

(i )MOTIVATION |
Malaysia faces a significant challenge in achieving a sustainable energy future, hindered by the insufficient understanding of cutting-edge energy
technology among the public. While solar and wind power are gaining recognition, the complexity of hydrogen technology wtilizing nuclear
techniques in matenal synthesis remain largely obscure, The lack of understanding in this area is especially apparent among Malaysian students,
who are the future pioneers and leaders in STEAM disciplines. To bridge this gap and build a workforce thal is skilled in STEAM and capable of
tackling the energy issues faced by the country, it is crucial to improve public knowledge and understanding. Through the development of
educational kits that streamline complex energy ideas, we may mofivate a fresh cohort of individuals skilled in resolving problenis and accelerale
Malaysia's shift towards a sustainable energy economy.

-(0)HPOWER EDUKIT

The H,Power Edukit presents a compact educational system for exploring clean energy through hydrogen technology, It features a solar-
powered walter electrolyzer equipped with a green radiolysis-synthesized electrocatalyst, enhancing hydrogen preduction efficiency.
Subsequently, the generated hydrogen is safely stored and utilized in @ miniature fuel call, also employing a green radiolysis electracatalyst, to
produce electricity. Designed for safe leaming, the kit fosters understanding of hydrogen fuel technology and ignites curiasity about sustainable
energy solutions. Furthermare, it bridges the gap between complex science and public comprehension, potentially leading to a more informed
citizenry engaged in discussions about clean energy advancements and enviranmental sustainability.

~(2)IMPACT ——__THE INNOVATION
m Empowers the public to understand hydrogen technologies.

Encourage investment and innovation in hydrogen fuel
infrastructure, patentially creating new jobs in clean energy
seclors.

o o b “ 15 Educaton kit with sim
Widespread adoption of this technology could significantly ; assembly gupd;;z
reduce reliance on fossil fuels, leading fo cleaner and " students/public o improve the

healthisr planet. B e ' understanding on hydrogen

()STATUS e

TRL 4: SMALL SCALE PROTOTYPE

()OUTCOMES

STIMULATION OF INTEREST
I STEAM FIELDS

Application module designed for
THIKKING AND PROBLEN) higher educational level/
SOLVING SHILLS v industry! public, with quizzes to

P test their understanding, which

CONTRIBUTION TO S —— caneasily be access through

MALAYSIA'S ENERGY mobile! tablet! deskiop.

TRANSITION

HARIINOVAS|  © gamecm (5o | S0

Ganaral,
LEAR MALAYSIA 262 T
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IW mviors . Pre-clinical Study: Radioembolization
| = Samarium-153 T erapy [REST) for Liver Cancer

(i)INTRODUCTION

Liver cancer is the 6™ most common diagnosed cancer and the
3 leading cause of cancer death worldwide yearly. Hepatic
radicembelization is a combination of embolization and internal
radiation therapy to treat intermediate and advanced stage liver
cancer. Neutron-activated Samarium-153 oxide loaded
polystyrene microspheres has been developed as a potential
theranostic agent for hepatic radioembaolization, In this study,
the therapeutic efficacy and diagnostic imaging capabilities of
the formulation was assessed using liver cancer Sprague-
Dawley rat model,
Therapy 5m,0,-PS Diagnosis

DIAGNOSTIC IMAGING

—— VWA : :}fogamarium-‘l 53 radioactivity in the tumour

c Beta (§) particles Gamma (y) rays ~ ~&-Control group
‘ Eqjmsy = 808 keV E g = 103 ke 12000 ~&- Study group

Tumours p=0.04
E TR #p <005

(£ METHODS | -

6000

2 " microspheres
;%a 2 SPECT/CT images showed a slgmf' cant accumulation

28 42
Period (day)
Significant shrinkage of tumour post-injection of
Samarium-153 I'I‘ll?mhmeerg? as compared to control
group
Study Group  Control Group Healthy Group

TumohE Tumour

THERAPEUTIC EFFICACY

() IMPORTANCE

g O ©

Targeted and effeclive Excellent diagnostic Personalized treatment,
treatment for imaging capabilities minimal side effects and
unresectable/ improved outcomes

metastatic tumour ﬁ |
() TEAM MEMBERS AR

TIYES
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GEOSPATIAL DATABASE OF NUCLEAR AND
RADIOACTIVE TECHNOLOGY IN MALAYSIA

NUKLEAR MALAYSIA'S GEODATABASE

-
2 PUSAT GEOSPATIAL
o) NOVELTY 1 GEOSP
THE GEOSPATIAL DATABASE OF NUCLEAR AND RADIOACTIVE TECHNOLOGY [N sk
MALAYSIA 1S THE FIRST GEDSPATIAL MTM IN MALAYSIA SPECIFICALLY
DESIGNED TO PROVIDE COMPREHENSIVE INEORMATION ON NUCLEAR AND
RADIOACTIVE TECHNOLOGY WHICH CAN BE ACCESSED THROUGH A WEB .
APPLICATION.

) APPLICATIONS BENEFITS

« THE CREATIVITY AND INNDVATIVENESS OF THIS PLATFORM LIE IN rrs‘.lﬁmu
ACCESSIBILITY, MAKING COMPLEX INFORMATION READILY nvnn.n.m.a AND 0
TRANSPARENT, )

+ ENHANCES UNDERSTANDING OF NUCLEAR AND m:om mcrmw

DMSTRIBUTION, REDUCING mmummnmmmmm

SHARING GEGSPATIAL DATA y % i
- -E?-

(__JAPPLICATIONS POTENTIALS -%{'

+ THE GE\_'.J@.A’I‘LAL DATABDASE SERVES AS A DYNAMIC PLATFORM FOR SH.A.II.IN(I
GEOSPATIAL DATA FOR THE STAKEHOLDERS IN LINE WITH DTNN 2030 STRATEGIC
THRUST 1 AND 2. ) =

+ COLLABORATION NETWORK BETWEEN COVERNMENT AGENCIES IN DATA SHARING
USING WEE-CIS APPLICATIONS.

'@_l!) IMPACT TO THE ECONOMY STAKEHOLDERS

tmmmmmommmmmmmmmmmmm i
RADIOACTIVITY. (5 TARGET BENEFICIARIES/ TARGET MARKET
= BY UTILIZING EXISTING ARCGIS PLATFORMS, IT REDUCES THE RELIANCE ON PAPER,

LEADING TO FINANCIAL SAVINGS AND PROMOTING SUSTAINABLE PRACTICES, « FROMOTING THE VISUAL PRESENCE OF MALAYSIA'S
+ DID MOT USE FUNDS FOR SOFTWARE DEVELOFMENT. NUCLEAR AND EADIOACTIVE TECHNOLOGY DATA TO
o= STAKEHOLDERS AT THE NATIONAL AND GLOBAL LEVEL.

7% IMPACT TO THE SOCIETY * THE STAKEHOLDERS INCLUDE:
o FEDERAL, STATE, LOCAL GOVERNMENT
: BROVIDES AN EEFICIENT SVSTEM FOR DELIVERING CRITICAL INEGRMATION TO © RESEARCHER
STAKEHOLDERS, ENSURING TIMELY AND ACCURATE DATA DISSEMINATION, o ACADENHAIANE
* IMPROVES THE ABILITY OF HUMAN RESOURCES TO MANAGE RIG DATA. = INDUSTRY
& NOM-GOVERNMENTAL ORGANIZATIONS
@ IMPACT TO THE ENVIRONMENTAL - LOCAL COMMUNITY

« PROMOTES THE USE OF DIGITAL SOLUTIONS 2
+ REDUCING THE ENVIRONMENTAL FOOTFRINT ASSOCIATED WITH PAPER-BASED
RECORDS AND TRADITIOMAL DATA STORAGE METHODS,

<
ARINOVAS) i Scan Me

BANG, 43000
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(i)INTRODUCTION

The cost of flat panel detectors makes X-ray
medical imaging mostly available in well-funded
hospitals, which is challenging for patients in
remote areas. The MiniMedimager is an
innovative benchtop X-ray imager that
addresses this issue. It features a flexible and
interchangeable X-ray detector, which is more
affordable than traditional options. This imager
produces clear images of hard tissues like bone,
teeth and jaws while aiming to offer low-cost
digital imaging for rural facilities. It's lightweight
and easy fto install with any medical X-ray
system, making it highly portable. Additionally, it
includes a rotation stage for precise imaging and
can perform both standard 2D X-rays and
advanced tomography.

)INNOVATION

Flexible and Interchangeable Components
High-Quality Imaging

Low Initial Cost

Lightweight and Portable

Easy Installation

Rotation Stage

Dual Imaging Capabilities

Real-Time Monitoring

Low cost maintenance

£

HARIINOVAS| @ immsmmensimens

FKhairizh ¥:
Malaysian Nuckeas Agency (Nukiear Malaysia)
EANH- HAJANG, SELANGOR E-mai:

HUKLEAR MALAYSIA 2024

M in | Med |mager (Mini Medical Imager)

HMED KOl SURYAPRAHAZSEH &Y
e

() APPLICATION

+ Rural Healthcare Facilities
= Emergency Medical Services
+ Dental Clinics

+ Veterinary Clinics
» Field Hospitals
+ Research Settings

(£) IMAGE ANALYSIS

Tel o603 8911 1221
Fax :e803 . BOTY 2154
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Innovative Palm Oil Graphene Composite
for Superior Corrosion-Resistant Coatings

HIGHLIGHT METHOD/ PROCESS

O Polyurethane acrylate (POBUA) derived from paim oil polyol was SYNTHESIS OF PALM OIL ACRYLATE RESIN WITH
combined with graphene oxide particles to create a comosion- GRAPHENE OXIDE AS FILLER
resistant coaling :

0O Acrylate functional groups in the POBUA polymer chain formed
a cross-linked protective layer upon UV exposure, contributing
to corrosion resistance

0O The metal surface coated with POBUA alone has an annual
corrosion rate of 0.3 mmpy, while the addition of graphene
particles reduces this rate to 1.1 x 10°* mmpy.

O Palm oil's long-chain polymer structure helps stabilize graphene
particles within the coating.

0 The graphene lattice structure within POBUA blocks corrosive
agents like CI°, OH-, and O, delaying corrosion.

O The POBUA coating demonstrated hydrophobic properties with
a contact angle of 111°, further preventing water from interacting
with the surface and enhancing corrosion resistance,

PROBLEM STATEMENT

O High VOC emissions lrom pelrochemical-based coaofing products

0 The use of fillers that act os sacrificiol onedes, such as In, in polymer
coatings con cause defects in the coating,

a Shortage of downsfream palm ofl products in Maloysia

ADVANTAGES a
e 100 g 10p 100p In Wn 100m tp 10 100w Im 10m 100m

O Fast curing and low VOC Current (A)
O Graphene oxide avold coating delamination due to anod sacrification

process i 1_u 1 ] | !
O Crosslink network and hydrophobic properties of POBUA prevent water [0 I iidstael opated PORUA Wil stes! oated POBUA
penetration on mild stesl E’ﬂpri-” it

NOVELTY,

The use of Palm Oil-derivad Polyurethane Acrylate (POBUA)
synergistically Incorporated with graphene oxide has led to a
significant  reduction in corrosion rate, demonsirating the
effectiveness of this innovative material combination in enhancing
corrosion resistance by using UV frradiation technique,

I-IARIM&@ © fﬁmmw _ |m=~:-=— Ta -t 1

m:auw ency (Nukear Malaysia) | Eenait soRangomm povmy
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Innovative PE Irradiation Tubes for High Performance
PTS and RR Systems in TRIGA Research Reactor

Khairil Nor Kamal bin Umar, Dr. Mohammed Iqbal bin Hj. Shueb, Nursyafigah binti Al-Mahi,
Asyraf Arif Bin Abu Bakar, Ahmad Hamball Bin Ismall, Mohd Faizal b, Abd Rahman

(i )INNOVATION - *“ﬁ‘”‘“*“::ml
y % - Reached first criticality on 28 Juna

The innovation involves the development of two types of irradiation tubes i {

designed for the Pneumatic Transfer System (PTS) and the Rotary Rack (RR)

al Nuklear Malaysia's PUSPATI TRIGA Research Reaclor.

TECHNICAL FEATURES:

PTS: Ulilizes a pneumatically operated “rabbil” iransfer system entering the

reactor core at position G-20 for producing short-fived radioisotopes for newtron

activation analysis (MAA).

RR: Used for activation analysis and isotope production.

FUNCTION;

+ Acts as a container for vials filled with samples for NAA inside the reactar.

« Polyethylene (PE) polyethylene material allows gamma and neutron particles

to penetrate the tube walls, ensuring all radiation reaches the samples.

NOVELTY:

+ First use of locally produced polyethylene (PE) irradiation lubes in Malaysia,

replacing expensive imparts.

CREATIVITY AND INNOVATIVENESS:

+ Selection of suitable PE material thal does not block radiation, ensuring

accurate analysis,

« Developed using local resources and expertise

) BENEFITS AND IMPACT:

ECONOMIC:

Cost-Effective: In-House' produced tubes cost 1/10 of imported tubes, saving
government expenditure significantly.

In-House Production: Reduces dependency en imports, ensures continuous
supply, and supports local industry.

SOCIETAL:

Skill Development: Enhances the expertise of Nuclear Malaysia's stalf in
materials selection and production techniques.

Local Industry Growth: Demonstrates ‘In-House' capability in high-precision
mold engineering.

ENVIRONMENTAL:

Sustainable Supply: 'In-House' production ensures a consistent supply,
minimizing the risk of operational disruptions in NAA activities.

(& )CONTRIBUTION TO NEW KNOWLEDGE

. MATERIALS SELECTION: Enhanced understanding of selecting appropriate
PE grades for irradiation containers.

. PRODUCTION CAPABILITY: Leveraged ‘In-House' production facilities,
developing operational expertise.

. NUCLEAR TECHNOLOGY APPLICATION: Advanced knowledge in verifying
gamma and neutron penetration values for polyethylene tubes.

(i)STATUS OF INNOVATION’

. IN-HOUSE PRODUCTION: Utlelng the En;echnn molding machine model
BATTENFELD HMB00/350 at Block 53, Radiation Processing Technology
Division,

HARIINOVASI  © Gt r=em oo ..,

NUKLEAR MALAYSIA 2024 Haleyrian Mickelr MORTE (eI MIIS) | Rackation Prooessng Techosiogy Diison

Cost-Efficiant, In-House Irradiation Tubes via Injaction Molding Procassing
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MusaBlopIast - Engineered Plastic
UV Protectionin BlodEQradable Packaging

W, Muhammad Aidell Amir, N
airul Azhar Abdul Hali

INTRODUCTION

« Qur innovation focuses on developing a novel bioplastic by crosslinking polyvinyl aleohol (PYA)
with banona peel waste by electron beam radiation. Benana peel waste was incorporated 1o
anhanced biodegradability of resulting bioplastic.

= This approach not only improves the mechanical strength but also utilizes an abundant organic
resource, reducing environmental impact. Additionally, the produced bioplastio can effectively blook
UV radiation, providing further functional benefits.

= By applying electron beam radiation, this innovation bridges sustainable materials sciance with
advanced nuclear technology, offering a precise, energy-efficient method for creating biodegradable
plastics that contribute to a greenar, more sustainable future.

PROBLEM STATEMENT
%]
Advancing BENEFITS:
Biopiastica Sustina IMPACTSAND

NOVELTY CONTRIBUTION

LV
E

Innovative Use Enhanced

of Electron Biodegradability
Beam Radiation

PRODUCT AND ANALYSIS THE FILM
High absorbance values in UV range area [ ;
{180 nm to 400 nm) and Visible light PVA /55 FILM
(0.97 at 671 nm) indicate strong light- :
blacking capability for light-sensitive
products

This type of packaging suitable to
preserving quality during the shelf life of
light sensitive produsts

PVA / BP FILM

HARINOVAS| O Rt |t s B2,

ﬂ' reh Officer
NUKLEAR MALAYSIA 2 0 L R R el | N . o Techckogy DSy
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O Project Summary

Introduction: Kenaf (Hibiscus cannabinus L.) which belongs to the Malvaceae family is a herbaceous annual plant and
one of the important sources of raw materials for the traditional production of rope, canvas, and carpet. Currently,
kenaf-based products are getting higher demand from local and international markets. It has generated revenue of
around RM350 million in the local market.

Challenge: Lack of varieties well-suited to the country's climate, with most areas still cultivating the V36 variety. There
'is a critical need for new locally-owned varieties with high biomass yield.

Solution: A project was initiated with the National Kenaf and Tobacco Board (NKTB) using nuclear technology. The
primary criterion for selecting new kenaf mutants was high fiber yield.

Achievement: The ML5 kenaf mutant, developed in collaboration with the National Kenaf and Tobacco Board
(NKTB), represents a groundbreaking advancement in agricultural biotechnology. Originating from the V36 variety and
‘enhanced through acute gamma irradiation at 300 Gy, ML5 exhibits a remarkable 40% increase in fiber yield
compared to its parent. Motably, ML5 produces 4.2 tons of fiber per hectare, significantly more than V36's 3 tons. With
distinct features like palmate leaves and a light-yellow throat area in flowers, ML5 not only outperforms in vield but
also adds aesthetic value to the landscape.

@ Benefits & Impact

Mutant ML5
Variations in leaf shape,
flower color, tall plant,

' Contribution to Nuclear Science & Technology ) andhign fiber

Status & Recognition

Anugerah Inovasi Kenaf
Kategori Agensi

o -
1ot Helat ﬁ-l-rmm Konal {Hbfacus Cannabins L ) in Malaysia, Jorsi : Penyelidikan,
o NanealFioers 20(1). http: i orp/10. DBV IS44047S 2023 2092541 : ¥ Hari Agrokomoditi
& Al-baman, M Rall, MY, Miscan, & B Berabim, 2 Ahmad, 2. Khan, MM H, . Ao, F(2022). Henal (Hibissus Gannatius L Agrokomo
L. A, Prommisieg Eibier Crop with Potential for Genetic mgeovernend Utikemg Both Commentional and Moleculs Apprraches. Jonal Negara 2023
B Nabunl Fibers, 2041) hiips ol ong'10 108015440478 2022 2145410 . g
s N—I-IHMM Rl MY, mv Maian, AR, Beehon, 2, Abewad, Z., . Avoh, F. (2022} Geeygie Viarabaty,
e Palh Analysis i Gmgaiemedts i Kareal Mokt under Trogocal Gonddiorns. Journal of ool Fues,
mw: 124%2- 134-5 w;m.mo 1080/15440478. 2022 207409
© Albosn, M Rali, MY, CRosu, ¥, Meran, A B Berahen, 2 Abesad 2., . Khan, M ML H (2027, Charactorization and
of Photeperiod amang Mulant Kenal (Hiiscus Cannabinus L ) Using EET-S5R Markers. Joumal of Natural
Fibors, 1515). 1009310707, hittps:idol.on 10, 1000/ 344 0470.2021 2002702
© Fason Ahmad, Fau Aread, £ Mustapha Al (2015) Hecent Progress in Mutation Beooding of Kenal (Hibsous cannabiens L in
Mataysia. In Fasnuz Fotsal (Ed ). Proceedings of the Reseorch and Development Seminar Nuklear Walaysia 3018 Noclear
Techaakegy Townrds Susiainatis Develoamant, (. 275). Mulaysia: Masysan Nutkear Aganty,

7 Forlumhariniarmasion, please sontact Amunion: Tel (46038911 1221
H}}&Jm@g%ﬁ! ) Mmmw‘ :‘:ﬂ::m_ ',,.D"“" Fax 46038911 1154
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Muhammad Ridzuon bin Resdi, Abmed Ba:

Veshalini Kasiraja.

The concepl for developing this restrainer originated in 2018 when we
encountered difficulties in irradiating mice without a specialized device to
keep them still during X-ray exposure. The need arose fram the
requiremant Lo irradiate multiple mice simultanecusly, necessitating a
restrainer 1o ensure they recelved a spacific dosa logether. For whola-
body exposure, it was essential that the mice were not anesthetized
during the procedure. When focusing on specific parts of the mice,
proper shiglding was crucial 1o prevent radiation from affecting other
organs. To address this, a restraings with lead shiglding was designed
for abdominal irradiation. This design helps target specific areas while
protecting the rest of the body. The prototype was fully completed in end
of 2023, marking a significant milestone in the project’s progress. We
bagan testing tha prototype in Fabruary 2024, aiming 1o refing and
oplimize is usage,

) BENEFIT & POTENTIAL USERS

Researchers from nuclear agencies, space depariments, medical
research institutions, and academia could benefil from these prototypes.
Irradialad mice and rats can be utllmd i Varnious Ileh:ls such as:

Nuclear Field | lﬂediualand sclence |

+ Radiation safety and protection + Cancer research

= Radiation countermeasures. = Immunology

+ Radiation dosimetry = Genefics

* Radiation biology + Aging research

+ Emvironmental impact = Hematology

+ Genomic instability + Heuroscience

* Nuclear Medicine = Space Biology

+ Space exploration + Toxicology

« Muclear Waste Management - Developmental biclogy

RodeXtri-ner g

Rodent restrainers for whole-body and abdominal X-ray irradiation

)

Fazliana Mohd Saoye, Amwar Abdul Rahman, Asmalize Hashim, Khairul Anuar Mehd Salleh, Neerhazleena Azaman, Morriza Mohd lse, Asmohani lkrahim,
Abdul Kadir, Nur Shahriza Zoinuddin, Arshad Yasin, Zainah Adam, Abang Abdul Rohim bi
Arapoc, Resniza Rozali, Murmaziah Mchammad Shafie, Muhammad lbrahim bin Aminuddin, Mohd Azem Safawi bin OmearHarfidzul F

APPLICATION

specifically for research to facilitate whole-body and abdominal X-ray irradiation of
improve the afficiancy of rradiating rodents by kesping
ned throughout the procedure, ensuring that the

mice and rals. Theze davices

Fungtion usﬂur mmwy

irradintion of mice

Spacification of Prototypa:

= Small pie shape resiraines

+ Material . Acrylic (suparior
charity ard light transmession)

+ 11 usable sacticns » 1

loading sedtion

Dirmengion, 27 em x 5.2.¢m

Has tail siot for intravenous

dosing + act as ai ventilation

Compact and attraciive

dosign (mouse-shopad
designy

_'(;@ ECONOMIC,
e

Biomadical Scenca, NunharSnm Toxicology, Laboratory animal
physm Rmm Salety and Industrial

Lead thickness munumnlrl.
Dose mapping.for mice, rat and/
abdorminal restrainer,
Irradiation of redent for 1 Gy dose |
fer mice, rat and abdominal pan of

A “ A For furfhar inwmalion, please contact ?-E;hms:m Tel -wa:mzmms
1im£&d§££ﬁaéﬂ Eﬁ%ﬁ%ﬁﬂﬁﬂﬁwﬂw gﬁhﬂgm:x ™

=

Funciion: use for whole-body

Imadiation of rat Spacification of Prosotype;

Spasifization of Proatyps: * Seare Shaped mice restimnar

- Large pie shaped restrainer | With B hotes

+ Material: + Layes | : Acrylic

+ Consistof base snd 5 it + Layer 2: & mm thick lead
atachad wilh screw + Layed 3 PVC plate

+ Susable S6cHons + 1 = ;Mﬂmd;: ”
lowding sechion + Dimension: 30 om x 30 em

+ Dimension. 80cmxBem  |* Ratshouldhavete

= Has il ghot for i bt |

procedure

U=

MUSLEAR UNTUK BARYAT

, Daryl |
zal bin Haris,

ainers, designed

Function: use for sbdominal rat

dosing « acl &b air
worlilation

Compact and siractive
oasi

P

S

AL AND EN
IM F’ACT S

|.|u..4

VIRONMENTAL ;

el tor |

Juch o the

werform thelr work ot ovencas rmeorch
| becoue of limitetisn In animal redistion faclity and expertise, Tha intredustion of thi |
wquiprmaent will greathy banefit Malaybon ressarchor by allowing tham o condct |
exparimumb ocally, thur veving on cots and retaining valuable currency within the |
| evamntry. Aciditionnlly, Nuclear Moksaia con generats income by offeing e o |

1 04 rodents, £

for In vive study |

and sharing expartise in romation |

T
studiet and the applicotion of nuclear teehnalagy in daily life ond industrial settings.
| This ean b achived B aaisting nevearchan and students in research institutes and

Iicdogy with other organizaticr
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. ELECTRONIC PERSONAL €43
DOSE RECORD (e-PDR) w,
)) — UUR

MLUIKLEAR UNTUK BAKYAT

OPROBLEM STATEMENT WLE® —o- = . Welcoming  message
Hello Y Kei Yee, welcome to e-PDR! and navigation buttons.
Routine personal dose monitoring is crucial ta reguiate | i Graphical presentation
the dose limits as it can identify novel risks resulting from - for dose records.
intolerable levels of radiation exposure. The | ‘== = . Dose distribution
development of a new dose management system was o caw pattern across clinical
prompted by the challenges of distributing, storing, ; = attachments.
and analyzing occupational radiation exposure. | - |! ]I ' ["I Specific pinpoint data
Q N et e to s up the
(i) PRODUCT DESCRIPTION | = i ol
e-PDR is an innovalive solution designed to monitor a-PDng..r.stemhm%page. Alert functionality:
radiation exposure among radiological technologist e v ool Alarm limit (Yellow)
trainees during clinical attachments in the hospital. B = Trigger limit ()

System Design

@ MyS}L. @

Web development tools and storage management. " pre st‘;r";; dm it SCAN ME

Webbed N 5
Non s ars e nreannected sysiem of web | () BENEFITS AND IMPACT

pag_es ifwat gllaf multiple pathways bem?n._page? - Provides secure and user-friendly interface  SLSTANABLE

for analyzing radiation exposure records. GQALS
Enhances transparency and accountability g meou

AND) WL -t

in radiation dose management.
Reduces workload for administrators and _4,\/‘.
lead to efficient operations.

Supports  ecofriendly practices  within
educational and healthcare settings.

Promote engagement and compliance
Functional & Non-Functional System Requirement among users and administrators.

visua |ﬁqj:?u0?lfl? their Y @) IP REGISTRATIDN

Scalabl_l}ty File.numher': UKM.IKB.800-4/1/6063
Status: Under committee review

Web architeciure diagram of e-FDR system,

ate afier login lo their own dashboard

Administrator Module Usability

More authority on the proposed T .TEAM MEMBERS
luding add, pdate e
IlcrlJt"E‘]'I1 s management. Performance Mo ”kw

Technology Readiness Level (TRL): 5 @ ...@@
Partial-scale  prototype  validation in  relevant "”"'

environment.
£L<

HARI INOVASI
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EIANGSAAN B
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&My Uiniversity

GAMMAGLOW DUCK: READY-TO-COOK SMOKED
DUCK MEAT PRESERVED VIA GAMMA TECHNOLOGY

“Pure Flavour, Perfectly Preserved

Ts. Mohamad Shahrimi Hashim®, A.P Dr. S3lma Mohamad Yusop®, A
Mr. Mohamad Saiful Nizam Jahaluddin®

Faculty of Soinos a0 fechnoogy, Uenersh Kebangeain My, swmw
Malaysia, Bangi 43800,

* Dopariment of Food Soenes.
* Dapartmant wmrmumwm j Kebangsaan
# 45 Salnd Sk Htcse, Mo 48 Kamypung ool Tavnehi, Tanjirng dech 71500, Negen Sambdan

O OVERVIEW & OBJECTIVE

P Dr. Irman Abdul Rahman® and

T UUR

wis ()RESEARCH RESULTS
Iradiation dose
Control

)

Parameters 0

g 1

A ready-to-cook, vacuum-packed, gamma-iradiated smoked duck thal is ideal for —Hudy—

preparing traditional Megeri Sembilan cuisine. This product offers high-quality
smoked duck and addresses common challenges faced by food processing SMEs

and microentrepreneurs in the smoked duck industry.

Objective: Develop a smoked duck product that can maintain its quality and

flavour when stored at an average room temperature of 27°C.

Social mpacl: Food processing companies, especially
microeniraprenaurs working on poultry product.
Industrial collaborator: 48 Salai Smoke House, Negen Sembilan

(*)PROBLEM STATEMENT

Cealed- B ot

fermparaiure
dalivary is
rivguiired.

Additfonal
freazers for
post-smoking &
product —7
storage.

The shealf lifa
is shont
when stored
at room
temperature,

Warm
smoking

OL;

IP File number:
BOODHEALTH
ANDWELL BENG

() WOS PUBLICATION

I-Eaé,!im. M. 5., Yusop, S. M., & Rahman, | A,
(2024). The impact of gamma Iradiation on
the quality of meat and poultry: A review on

COMMERCIALISATION

Food processing companies especially SMES
and micrognirepreneurs.

its immediate and
Food

a (Impact Factor; 4.5,
L
HARI INOVASI

LEAR MALAYSIA 2024

£o8tE, &8 Wall
o the Thnsl

product prica,
ineraased.

UKM.IKB.800-4/1/6053
. {Status: Under committes review).

Research,
hitps:iidoi.org/10.1018) afres.2024.100444

Sheli-iife
Mi X
Total viable count (log CFUIg)
Total yeast and mould (log CFU/Z)
Total coliform (log CFU/g)
SMEs and Staphylococcus aureus (log CFU/g)
Bacillus ceraus (log CFLVg)

an
430+ 000
357 £0.000
1.30 £ 0.000
<fs
230 +0.000

162+ 150
L
el
f
<fp
ND
ND

593003 582011

043 %001 045= 001

099 +002 093 +014

Water holding capacity (%) BOTT+080 86851386

Perciide value (mEqfkg) B1E6+081 8583 %045

TBARS (mg-MDAKg) 0.29£0.01 0.34 £ 0018
T

Colour L*
Colour a°
Colour b*
Hardness (kg)
Adhesiveness (g sec)

Cohesiveness 042013 052011
Gumminess (kg) 563+ 288 6.12£3.03

Chewiness (kg) 296+ 142 381+ 256"

Water activity (aW)

n

56.55 +0.12%
13,80 £ 0.46¢
10.65 2 0.35
697 £547
~17.89 £ 5.97
053+0.03

5477515
17722174
901179
923 +270

-13.48 21093
058015

Producers and
CUSLOTOATS are
dissatisfied,

GammaGlaw
Duck

(C/)RESEARCH CONCLUSION

Gamma irradiation is proven an effective method for extending the
shelf life and reducing the microbial load of smoked duck meat,

whila hamg minimal nroact on its physicochemical properties.

( i JACKNOWLEDGEMENT

Special thanks to the Facully of Science and Technology,
Universifi Kebangsaan Malaysia, for research faciliies and
support, as wel as the Ministry of Higher Education (MoHE) and
Universiti Teknologi MARA for Mohamad Shahrimi Hashin's PhD
scholarship  under  memorandum  500-BPD(BKK.1413/213)
{282967).

Gamma
iradiation

Vacuum
packing

slorage effects. Applied
4(2), 100444,

Q. .
4

N

Confact
AP Dr. Saima Mohamad Yusop
h Gammatiow Duck
T

Information:
Ts. Mahamad Shanrimi Hashim
GamenaGlow Duck (Researcher) )
mmmmmmm 20 mfhm egumy | 0132860495 (HP)
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U DeCO2x - THE CATALYST CONVERTS CO,
samsmes INTO E-METHANE USING GREEN ENERGY P

Ts Dr Ahmad Zamani Ab Halim, Prof Dr Mohd Hasbi Ab Rahim, Prof Dr. Gaanty Pragas AIL Maniam =
ahmadzamany@umpsa.edu.m m-U.H

(i) PROBLEM STATEMENT ':) SOLUTION

The increasing levels of atmospheric CO, due to TECHNOLOGY POWER TO GAS

human activities are a major contributor to climate 00y Waﬂ
change and global warming. uﬂ‘ s

) I

Need improvement

1. Hydrogen production by water electrolysis (high cost) and high consumption of hydrogen
2. Catalyst — High activation energy, required high temperature > 350°C and high pressure

DeCO2x ' (=) RESULTS

Mild reaction Operates at
temperatures atmosphere

<250°C pressure {') ' CATALYSTS Activation energy
'," L (Ea, kJ/ mol)
a |

i °°2 %00 i //\|l NIALO, 8
' 100% CH, "4 ; 3%Ruly-ALO, 60
Resistance to i . . . DeCO2x
carbon Patent : LY2023C01891 R e
deposition

(") RELATED PUBLICATION () ACHIEVEMENTS

1. Optimization of CO, methanation reaction over ¥ Commercial agreement and NDA with international
M*/Mn/Cu-Al,O, (M*: Pd, Rh and Ru) catalysts. Journal of company (Germany)
Industrial and Engineering Chemistry. 01 ¥ 3 Letter of award

¥
2: Modeling and optimization of carbon dicside Gold medal CITREX UMPSA 2023

methanation via in situ hydrogen generated from ¥ 2™ place Automotive Excellence Award
aluminum foil and alkaline water by Box- Behnken n‘esign. ~ CITREX UMPSA 2023
i o 1 Taiens et St S B B + UMP Funding -RDU170360 RM30,500.00

|' STATUS OF INNOVATION TG

TRL 6-7 | E| [=]
(«)GLOBAL MARKET SIZE
USD 82 Million Year 2028

«
HARI INOVASI

LEAR MALAYSIA 2024
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EARLY MATURITY AND CLIMATE RESILIENT
ADVANCED RICE MUTANT LINES

Husswin, .k whammad

' hllqu,.rn

(i) DESCRIPTION OF INNOVATION

a Hisharm, Siti N

*Alshah H .|\

*
MUSLEAL LINTUK SAKYAT

‘This Innovation aims to develop early maturity and climate resilient rice lines using the mutant cultivar (NMR152) as a recipient and the early maturity mega rice
varety (MR220CLZ) as a donor. In Malaysia, lacking early maturity and climate-resilient rice is a major issue for national rice production. Mutant cullivar NMR152
is the first mutant rice cultivar released as a national certified seed and was officiated by former Prime Minister Dato' Sri lsmail Sabri bin Yaakeb in 2021,
Unfortunately, this mutant cultivar is considered intermediate in maturity (105-108 days afier transplanting). Thus, crossing it with an early maturity variety (lass
than 100 days afier transplanting) is highly recommended. Through several screenings in early generation (F; & F.) under submergence siress, about ten early
maturity selected lines were further screenad for yield evaluation under drought conditions in Sanglang, Kedah, for two seasons (F; & F,). Only four advanced
lines (191-1, 82-2, 68-1, 125-2) showed high yiekd, earty maturity, and good agro-marphological traits. These lines were further evaluated for national yiald trials,

PRODUCT DEVELOPMENT

BETICHTIIG 2

o podental

' IMPACT OF INNOVATION

*

Tackle food security issues in Malaysia.

Increasa the rice sef-sufficiency (SSR) ratic in Malayeia,

Help rice farmers increase their income (majority in BAD group),
Early-maturity varieties will use fewer pesticides (produce fewer
amnvirenmantal pollutants and reduce soil contaminants).

Contributes to the molecular insight into drought and submergence
lraits of the mutant cullivar MMR 152,

Performs biochamical and ranseriptomic profiling analysis of drought-
tolerant related genes.

Develops a whole genome sequencing database for the NMR152

mutant cultivar,

&«
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MMR151. Data in Brief, 46 {2023) 106815,
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Affiida Abu Hassan, Noor Livana Suliran, Atigur Rahman Bhuiyan, Sobri Hussein, Abdul Rahim
Harun, Moraziyah Abd Aziz Shamsudin (2023). Hatorosis analysis of F1 progoenies denived from
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AR ecowatch : Intelligent water Pollution
w Detection and Monitoring System

((7) PROBLEM STATEMENT ) (¢ TECHNOLOGY )

e e omays oo, vty (2 IMPACT & VALUES )
haiting production processes that rely on clean

:rneddtcme Analysis ec:nl:hﬁf provide early p'e"e'm":
; protection to water  sources
Curremvmterwd@mﬂmrmqpftsnuﬁeson pollution. This is beneficial as it reduces healthcare
manual sampling and lab testing, which can be costs, productivity, and supports industries reliant
+ Time-consuming on clean water,

= Costly
= Limited in Scope

(| RESEARCH&DATA )

Alam Sekitar Sdn Dhd focus on monitoring
drinking water distribution network ond an onling
loke water quality

However, they just focus on monitoring - manually
or automatically

o
Traditionally, when pollution happened, they'll get ( 2 \ 175
:utfﬁcﬂ.mmunluﬂngﬂeaaMtqmto

— G
- S
. =

Improved efficiency in woter treatment through
gptnmed resource dallocation and  automatic
etection.

“
(©) By S SRR | O e ian
LRNOVE O —

; Senior Lectrer
Universisi Malaysia Kelanian E-mall: fakhitah ok edu my Tel :+608-771TLTH
\ 16100 Kota Bharu, Kelantan,
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FLEXI-RAD JOINT COMPOUND: RADIATION SEALANT
"Locally Sourced, wnhufﬁ;shfefded'

um\-clu.wnr

Ta. Dr. Husaini Salish, InTs, Dy, Moh

Limited flexibility In design may restrict the architectural

layout of X-ray rooms. Construction Medical

Industry Facilities

Conventional radiation shielding materials, like lead, can
degrade and need regular maintenance, which can be
challenging and disrupt the ¥-ray facility’s operation.

* Traditional radiation shielding materials, like lead, pose

Research
Institution

challenges due to their weight and bulkiness

OUR PROPOSED SOLUTION

Industrial Veterinary

Radiography Clinics

In a diagnostic radiology facility, the utilization of Flexi-Rad
oint compounds is crucial for safeguarding the: room

against radiation leakage and serving as the primary
shielding barrier

(") KEY INNOVATION

Researchers exploited. focally’ available mineral

resounces.

High-density  fillers incorporated to enhance the

shielding effectiveness.

Flexible formulations for joint applications, improving

coverage and adaptability.

Prodossiany F 1]

Optimized for maximum radiation attenuation and
workability.

Ensure better sealing of joints and prevent radiation
leakage

Durability and resistance to environmental factors

were Improved for long-term effectiveness,

Compounds were customized to shield specific types
of radiation, increasing their efficiency.
Researchers used readily available materials to create

cost-effective radiation shielding solutions. for joint

compounds,

LEAR MALAYSIA 2024
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Ra-226 RAPID SCREENING USING
SMALL VOLUME WATER

vooradilah Abdullah, Salahuddin Muhamad

Environment and _
Sy pasning (2) PROJECT SUMMARY

Present of Ra-226 in water (especially drinking water) is of concern due fo its radiotoxicology. This approach
infroduced a faster way to measure water sample using nuclear instrumentation of Liquid Scintillation Counter
without waiting for secular equilibrium. This enable measurement to be performed and corrected using
mathematical model without spending time for secular equilibrium as done traditionally. Therefore, allow mare
water samples to be fested and can help authorities carry out effective monitoring programme to identify and
regulate high Ra-226 water resources for public safety, better water management and environment protection.

(") EXPERIMENTAL

Measuramant data from
any day after day 4 is usad
and comected using

Mathernatical Model

OMETHOD RELIABILITY

\_/DISADVANTAGES | asmarie

Parzmaters | Rppid scrocning Gamma Alpha Speciromutry methed s -
| mathor Spactromniry
mathod L L

= m 10_ 14 q" > ' M I -3“ e, St i o it
 Duration

10mL »22-20L
Simple & Direct Evaporation io smaller
welume Feilrwd

(e 2 Lo 500 mi) alin and purdical ) )
W Ol oW . Tested with various concentration of spiked Ra-226
o had proven consistency of this method.
4] 100 - 200 samplos &30 Nt dasily adopt o

New apnruauh fo measure Ra-226 in water
using immiscible cocktail and small sample size
withaut secular equilibrium.

Tachnolugy alraady developed by us & currently
fine tune using various types of water samples.

/= Forlinturinkomadn plnss coniact: Aitaotion:
HARINOVAS!  © Bt (B e 12 SRR
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Radiation Crosslinked Halogen-Free Flame Retardant
PVC Compound for Low Voltage Cable with Enhanced
Fire Safety Performance

AL Jall; Kugana Al £l

/.
PVC CABLE INSULATION

s PVC iz most commonly used for conductor insulation ~ 65% used in
the wire and cable industry

+ PVC insulated cables are lightweight, flexible, and also resistant to
moisture, chemicals, and abrasions

= PVC has the lowest environmental footprint due to its ~58% chiorine
content, so only ~42% is based on petroleum as compared to
almaost 100% petroleum content in polyolefin

PROBLEM STATEMENT

( = PVC by itself is a robust material and thermally not stable. Short circuit in PVC insulation

cable cause overheating which can lead to ignition of fire

* Acc g to fire st | d by the Fire and Resuuu Department (BOMBA), 34,902
uaunofﬁmwemmwrdedinzmmmihe jority of fire emergencies occurring in
residential buildings, followed by public locations such as hospitals, religious institutions,
schools and universities

» Bazed on their forensic data, the most frequently reported causes of the fire were electrical short
circuits, electrical overloading and resistance heating

RESEARCH FINDINGS MECHANISM OF FLAME RETARDANT

“"“".‘.T.’.".T.:'.:S}.?""‘“”" ‘“",’;ﬁ",:“"'m""“ huspracdiypoiiein FR acts ot one or several key phases of the burning
; Remove H#+ and OH- radicals

; , -5 \© Prevent breakdawn of materials to flammable gas
| I||| !' Al A At
| | RIRE S NS .

gas
| Release water - ~ cooling effect and dilution of flame

THE FiRE TRANGLE
POTENTIAL FOR COMMERCIALIZATION

amdrnnnm:m:mﬂmmn m.pmm;«mu. L":‘h""ﬁ;“ " :::"l:' fﬂpwnﬁiu ?ntt }
i (mm2) {ka/kem)

||| |1l Ll = e foon

XL-PVC

WP ek wh i

—
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The active ethanol fraction from the herb
Aquilaria malaccensis for antioxidant soap production

(i)INTRODUCTION

Aquilaria malaccensis (AM) is a species of plant in
the Thymelacaceae family. It is found in
Bangladesh, Bhutan, India, Indonesia, Laos,
Malaysia, Myanmar, Philippines, Singapore, and
Thailand. AM is the main source of agarwood, a
resinous heartwood used for perfume and incense.
When oil is extracted from AM, a water extract is
produced as a by-product.

The active ethanol fraction of AM was extracted
from the AM water extract, The content of phenolic
compounds in the aclive ethanol fraction of AM is
high and this compound has a very high antioxidant
activity and make it suitable for cosmetic products
for human use.

(2)RESULTS

e

-
5oy
\

T
o
[
g
s
3
=
T
k1
=

FRAP VALUE (mmol
Fe2+ { mg sample)

WYOROEOL  POLYRACCRASDY ‘.‘ (3L /
SAMPLES Yoot
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@ Methodology

Aquilaria malaccensis

¥

Hydro distillation process

& $

Byproduct AM water extract Resinous ail
Evaporation process
Add ethanol

Antioxidant test

L 3 2B

FRAP

¥

Antioxidant soap production

MALONDIALDEHYDE VALUE
(mmol /mg sample “pratain)
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ECO-FRIENDLY SHELTER FROM IRRADIATED
RECYCLED HDPEIBAMBOO FIBER COMPOSITE

Fairy |t ar Azwin 5 uha 0yl thma Norazrina Mat Jalj S ———
dur Lathefa Solea Sauh Harmizal Kugan: L

INTRODUCTION

@ High-Density Polyethylene (HDPE) waste has surged alarmingly, 2%

‘with 91% of it being discarded, posing significant environmental ﬁ Ak ;
challenges.

@nls project aims 1o address this environmental challenge by =
developing eco-friendly shelters from irradiated recycled
HDPE/hamboo fiber composites.

@‘This innovative approach not only contributes to sustainable
infrastructure but also aligns with the United Nations' 1ith
Sustainable Development Goal, promoting sustainable cities and
communities.

= Low oot

Provides an Innavative
e solution for constricting
HORE fiamboo

Enhanced durability agalnss
waathering and radlatlen

METHOLWY @ =& Easily found @ Extractad from

Acts a3 matrls bambes culm
=% Enhance strength and
moisture absarption

; ‘.J GLOBAL TEMPORARY SHELTER MARKET
B= =S
5.1% $57.5Bn
il pricE comMPARISON
..)l
N\
-~
$420 USD excluding £300 USD excluding

transport
transport
Fled hitgs: femergency. unher. org hisps:Askillped wordpress com
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MICROBIOLOGICAL TEST INFORMATION

yah Maohd Tz

YSTEM (MBIOTEST)

@ DESCRIPTION OF INNOVATION

divia Asyral Hazham & Mubar

—

U=

MUKLEAD UNTUK BAKYAT

The mhrmmnmmmwmw p&llomdmlopwfa microbiological testing laboratory, It ensures high accessibility for multiple
users at anytime and anywhere. Designed for high availability, it uses virtual technology and a backup system to guarantee uptime. The system features multi-tier
redundancy, separating system codes, databases, web services, and backups for continuity. Prioritizing security, it incorporates secure user access, the latest operating
systems, and hardware fo mitigate cyber-attack risks. User-friendliness is enhanced with a barcode/@R code system for sample tracking. MBioTest upgrades
VBMikrotestV1, addressing its limitations with modemn solutions. Tailered to contemporary standards, It offers a robust, scalable, and efficient platform, developed

using agile methodology for microbiclogical testing laboratory.

. Todevelop & new system - Replace the outdated VEMikrotestV01 system

. To meet microbiological test |aboratory and modern user requirements - Align
with current technological needs, microbiclegical test laboratory standard and
user expectations.

. To strengthen security - Implement robust data protection and system security
measures te ensure high data integrity of the microbiological test laboratory.
To enhance userfriendliness - Provide efficient user interface, including
features for generating certificates and tracking sample status.

User
R{,qmrerr.c it
Shacy

;mau!‘I 3

Deshgnd
CM ing

S\‘ISU:I‘-‘

A

symnunmnmmdmmnmmnmm
technological advancements in

(%) BENEFIT & IMPACs'ﬁ Y

+ Centralization and Automation: Reduces costs and enhances efficiency.

* Faster Turnaround Times: Leads to increased productivity.
« Scalability: Achieves growth without significant additional investment.
= High Availability and Maintainability: Ensures minimal downtime.

« User-Friendly Design: Reduces training time and increases job salisfaction,
* Transp and Accountability: Detalled reports foster these qualities.

Environmantal

+ Digital Platform: Reduces paper use and decreases deforestation,

« Efficient Servers: Minimizes energy consumption.

- Sustainable Praclices: Optimizes data management and lab processes,
reducing the environmental footprint.

robust, scalabie, securs, reliable and uurfrlmlly

!

area  of

microbiological test laboratary

. CONTRIBUTION TO NEW KNOWLEDGE

Cumulative Microbiological Test Laboratory Data Management:
1. Digitafize Manual Data and fulfiling Laboratory Requirements & Standards.

2. Facilitates Nuclear Technology Development in Medical Industrial & Environmental
sector througha New System ihat Provide Dashboard to Support Decision Making.

Innovation with Digital Technology:
1. Enhancing Microbiological Testing Processes through advancementof ICT
2. Creates an innovative and efficient systep

HARI INOVASI
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RADIATION SHIELDING PROPERTIES OF SPENT
COFFEE GROUNDS AGAINST NEUTRONS

(i)INTRODUCTION

* Spent coffee ground (SCG) and epoxy resin
composites are fabricated with different
thicknesses and compositions.

= As the thickness of composiles increases, the
neutron dose rate decreases.

> An increase in SCG content enhances the
performance as neutron shielding,

» Agglomeration, which causes uneven distribution
of SCG in the composite samples, leading to
inconsistent results.

() EXPERIMENT SETUP

# SANS (beam port 4) of Reactor Triga Puspati

Culting view of RTP (Zin et al., 2020)

@ NOVELTY AND IMPACT TO SOCIAL, ECONOMY AND ENVIRONMENT

Novelty Social Impact

% Durability and Remoldabiliy / ™, > Health and Safety
» Shield against Neulron Radiation ww e gygy  ~ Sustainable Design
= Custommble Shmrdmg Properties * PR uu # Consumer Bengfits

It E |
= ..L E) & \ & i ]-'.
M-'l'-Tic'Q b o+
Economic Impact ey iy Environmental Impact
i | & @ '_.i # Waste and Pollution Reducﬁon
# Market Expansion L =~ / @ Reduces Reliance on Non- Renawahbas -
» Waste Management ) . l » Green Mmdaotunng ﬁ

ol
== ||

Tel cenid- 8311 120
Fax :a803. 5311 2154
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_ BIODEGRADABLE PLASTIC
~ FROM RAMBUTAN SEED

mnmnumlr

Moisture conlent : 9.6£3.52 wi%
Crudé protein : 7.640.14 with
Crude fiber : 24£0.32 wi%
Lipid: 38.0+4.36 wt%
Carbohydrate : 28.7+0.43 with
Ash conbent : 1.22-2.26 wile

RAMBUTAN SEED
POWDER GLYGEROL GELATIN . GITRIC ACID

(£)FINDINGS | ()CONCLUSION

Saplo A o St 25 o st
25

suitable for packaging due to its
superior mechanical properties, lower

- 3 water solubility, and lower moisture

2.04
content.
5 06 5!?
I *These characteristics make it durable

I I ‘i 11431.08
and resistant to moisiure, ensuring the

= 59 anbulm seed powder ‘. ﬁg Rgmhu[an seed pnwﬂar packaging remains intact and effective
m 8g Rambutan ssed powder = 8 Rambutan seed powder in various conditions, enhancing its
practicality and reliability for
Moisture Contant Blodngradabnhty commercial use.

I I LA II (7)CONTACT DETAILS

Eleen Dayana Mohamed Isa
R mmm eod powde lbgﬁmbulmsudpwder Engineering
::'; - mﬂe: = Bg Rambutan seed powder MJIT, UTM KL

K<
HARINOVASI  @UTMES-—
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Tensile Strength (MPa)

Solubility in water (%)

19. ﬁl? 12

eleendayana@utm.my

Roshafima Rasit Ali

roshafimautm my

Depariment of Chemical and Environmental

Volsture content (%)
Biodegradability (%)
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RAMOS : RISK ASSESSMENT MATRIX OF
OCCUPATIONAL STRESS APPS

-. BACKGROUND

Psychosocial risks have a significant impact on the physical and
mental heaith of employees due to insufficient knowledge and
guidance on idenlifying assessing occupational stress in the
workplace.

& guided risk assessment tool is vital to predict, prevent the issue
and improve the health and wellbeing of their employees,

RAMOS Apps is developed to suppod OSHMP2025 Strategy 6
through OSH risk management through digital technology. It is
important lo digalize the malrix, so it will be sasy lo assess,
record, improved data sharing, realistic decision making.

—
|

(0) RAMOS Apps

+ FIRST fully automated tool developed to guide and
quantify the level of accupational siress risk and CMF
analysis based on STRESSOR elementsin line with
Guideline DOSH and Standard 1SO.

Ability to self-guided and identify the gaps of occupational
stress risk faclor. It will encourage and guide induslries

UBLICATION & COPYRIGHT

FUBL!GI 1ON
Determinants of Occupational Stress In Container Part

Industry-An Application Of Structural Equation Modelling
Approach. Joumal of Positive School Psychology (2022)

Developing a Risk Control Modifying Matrix in Assessing

Ootupational Siress in Port Terminal, International Journal
of Recant Technology and Engineering {2018)

COPYRIGHT
RAMOS Tool : LY2023C01849
() awarps

+ Gold Medal CITREX 2024
* Silver Medal ITEX 2023

“
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APPLICATION | INNOVATION
) ) Product development, validation

" Suilable lo be ysed to empower risk mﬁmmmmmhw
management focusing on occupational industry. It can be accessed via phone and
siress risk factors in all sectors. laplop.
The developed produc! is more practically
evaluated and systematic monitering which +  Psychosocial Impact - offers.  insights
indiraclly achieve a solution from the mwmmummnmmﬁw
occurrence of serious / complaintissues data with dual languages.
Compliance with abjective OSHA 1594 il
promate an oooupational environment for <
persans al work which is adapted ta their @ ENVIRONMENTAL
physiclogical and psychological needs. \Y IMPACT

g (P S +  Eco-friendly system tool and
O c0mumcm.:sumn does ol creslevast
: +  Savetime and resources
Targe poteniial market = 1000 device ‘?’.TM'P‘;”““’W
Estimale commercial value = RM 1500 x 1000 = s ’
RM 150,000 @)
The target user focused o employers, (" FUNDER
OSHlIndustrial Practitioner & DOSH Officer,
Risk Assessment for Occupational Stress
(RDUZ20370) funded By UMPSA
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DIGITAL REACTIVITY METER FOR RESEARCH, TRAINING
AND SAFE OPERATION OF NUCLEAR REACTOR (DReaM-Rx}

.@lNTRODUCTiON

Muclear reactors are complex systems that require precise
monitoring and control to ensure safe and efficient
operation. Among the critical parameters to be monitored,
reactor reaclivity plays a central role. Reaclivity is a
measure of the reactor's deviation from criticality, and
accurate real-time measurement of reactivity is crucial for
maintaining reactor stability, optimizing performance, and
ensuring safety.

Figure 1: Reactor Operating Console for Nuclear Plant

() PROBLEM STATEMENT

The traditional methods of reactivity measurement in
nuclear reactors, while effective to an extent, suffer from
several limitations. Manual calculations are labor-
intensive and subject to inaccuracies, especially under
dynamic operating conditions. Analog instruments,
though reliable, lack the precision and real-time
processing  capabiliies needed for modern reactor
operations. There is a pressing need for a syslem that can
provide accurale, real-time reactivity data with minimal
human intervention,

Figure 2: Nuclear Research and Power Reactor

() OBJECTIVES

¥ To Develop a Digital Reactivity Meter: Utilize Inverse
Point Kinetic Equations (IPK) for precise, real-time
reactivity measurements.
To Create a User-Friendly Interface: Design an
intuitive Graphical User Interface (GUI) to simplify
reactivity measurement and enhance safety.
To Automate Analysis and Visualization: Implemeant
LabVIEW for automated data processing and
visualization.

* To Ensure Flexibility: Develop a modular system
adaptable to various reactor types and research needs.

«
HARIINOVAS|  © g mmm
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hgency (Nubiear bataysia)

@ BENEFITS & INPACT

Economical

1) Cost Efficiency: Reduces manual checks and
lowering operational costs.

2) Enhanced Productivity: Improves measurement
accuracy and boosting reactor performance.

3) Market Competitiveness: Positions nuclear facilities
as innovation leaders and altracting investment.

Social

1) Safety Enhancement: Increases reactor safety,
reducing accident risks and protecting people.

2) Training and Education: Serves as a valuable tool for
training operators, researchers, and students.

3) Public Confidence: Boosls confidence in nuclear
reactor (nuclear energy and research) as safe and
reliable,

Environmental

1) Sustainable Energy; Supports clean
generation and reducing emissions,

2) Resource Efficlency: Enhances fuel efficiency,
reducing waste and environmental impact.

3} Environmental Protection: Prevents contamination,
safeguarding ecosystems and health.

anergy

Figuré 3 GUI of Digil.aI“Fl{eacIMty Meter (DReaM-Rx)
CONCLUSION 2

The DReaM-Rx system represents a  significant
advancement in nuclear reactor monitoring technology,
providing real-time, precise, and automated reactivity
analysis. It improves measurement accuracy, operational
efficiency, safety standards, supporting sustainable energy
goals and training capabilities.
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Enhancing Nuclear Safety and Security with the k0 Method:

| i
arin

prepe

New Standards for Thorium, Uranium, and Plutonium
Analysis Using Gamma Spectrometry and IAEA Data

KHOO KOK SIONG, MUHAMMAD ARIF HAKIMI BIN SAIRU BAHRI,
AMIRUL AKMAL FARCOQ BIN AMINUDDIN, MUHAMMAD AMIR BIN MOHD ABD NASIR

(1) Introduction:
= Nuclear safety and security are crucial due 1o the hazards of
nuclear materials. The kO-MuMat sofiware improves the accuracy
of nuclear material analysis with advanced computational
methods. This innovation sets new standards by using advanced
techniques and comprehansive data integration.
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Objectives:
= To develop new analytical standards for thorium, uranium, and
plutonium,
» To enhance accuracy of nuclear malerial concentration
Measurements.
» To address data gaps in nuclear matenal radioisctopes.

ﬂﬁ} Potential for Commercialization:
‘I'he kD-MuMal software is scalable and adaptable, making it sulable
for diverse applications. Its user-friendly design ensures broad
adoption by professionals, enhancing its commercial viability,

'C"“ Contribution to Nuclear Tachnorogy;

The kO-NuMat software offers new data on nuclear material
radioisotopes, closing important knowledge gaps. It improves kO-
INAA and gamma spectrometry techniques, advancing nuclear
technology. Additionally, it 5 a valuable educational tool for
researchers and students, promoting further study in nuclear
sciences.
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(I-h Originality of Innovation:

The kO-NuMat software is a major advancement in nuclear material analysis.
It integrates a kO nuclear database with Google Sheets for real-time updates
and easy access. Using Hogdahl's Convention, it improves neutron flux
measurement accuracy and enables analysis of Th, U, and Pu radivisotopes,
providing new and previously unavailable data.
( . Application and Impact of Research

""" Findings and Innovation:

The kO-NuMat software acourately measures nuclear  matenal
concentrations, essential for safety and compliance. It enhances nuclear
safety protocols, reducing incident risks. Its potential to set new intemational

standards could greatly improve global nuclear safiety praclices, promoting a
safer environment,

( Q) Status of Innovation:

Thee kO-MuMat software is fully developed, tested, and validated wilh sample
data for reliability and accuracy. Continuous updates and improvements are
planned 1 keep it relevant and effective in advancing nuclear material
analysis.

Angnion: Ted : oBOL2 - 2370470
Aszoc, Prof. Or. Khoo Kok Slong  Fax 503 - 83210777

E-mail: khoeghukm.oda.my
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B-CUTLER 462; A NOVEL BIOCOMPOSITE FROM
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It is known that Malaysia is one of the biggest producers of
palm oil praducts, and according to a report by the Malaysian
Palm Oil Council (MPOC), the production of crude palm oil in
2020 was 19.14 milion tonnes. Malaysian Palm Qil
Certification Council (MPOCC) has introduced the Malaysia
Sustainable Palm Oil (MSPO) certification to ensure the
sustainability of the palm oil industry in Malaysia. To support
our local cil palm indusiry, we fook the initiative by
implementing the waste-to-wealth concept, which is in line with
Sustainable Development Goals (SDG), where we tum the
palm oil trunk waste into a new useful product, which is the
plant-based cutlery/utensil. Our plant-based cutlery/utensil
could fill the void among consumers to look for clean-label,
non-animal, and plant-based products,
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AGRICULTURE WASTE FOR BIODEGRADABLE CUTLT/
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A novel
biodegradable
cutlery
CONTRIBUTION TO NUCLEAR/ |
RADIATION APPLICATION

in this project was

Society
Reduce the
environmental impact

Environment

Waste to
wealth

The  microcrystalline  cellulose

characterized:

* X-ray Diffraction (XRD)

= Field Emission Scanning Electron Microscopy (FESEM)

+ The characterization results were presented at the
international conference and published in the scientific
Jjournals

(V)ACHIEVEMENTS

PUBLICATIONS

1.Preparation & Characlerization of Microcrystalline Cellulose from
Agriculture Waste. IOP Conf, Ser.., Earth Environ, Sci., 586, 012035
(Scopus)

2 Effect of Cellulose Nanofibers (CNF) as Reinforcement in Polyvinyl
AlcoholiCNF  Biocomposite. J. Phys. Conf. Ser. 2129 012057

(Scopus)
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(' )CONCLUSION

We successfully implemented the waste-to-wealth concept to
tumn palm oil frunk waste into plant-based cutlery/utensils. Our
plant-based cutlery/utensil could fill the void ameng consumers
to look for clean-label, non-animal, and plant-based products
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m ViPro- VIBRATING INSOLE PROTOTYPE
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IP No: AR2024W04725

*, Prof, Madya Dr. Karmegar
azak (UMPSA), Dr. Nurutain M

OABSTRACT

Vibrating Insole Prototype or also known as ViPro is a device . TRLT7-8

specifically designed to be placed inside footwear. ltuses vibrations ~ gm #  + Technology system prototype demonstration in
to provide a massage-like effect to the feet, aiming to improve "\ anoperational environment

comfort and reduce fatigue. This protolype includes components . ¥ SR, ST - airpleed:
such as vibration tactors and a power source of control box. This . 3 qualified through test and demonstration
design ensure the device's efficiency and workers’ comfort during 9% "¢« Actual fechnology system qualified through
various activities such as walking, standing and sitting. By integrating successful mission operations

mechanical stimulation with noise reduction, this insole addresses e N

both comfort and practicality, making it a unique solution in '@COMMERCIAL'SATION ]

workplace environments. Its innovative approach ensures thal ¥ Potential to cater wide range of markets due its versatility and

workers receive the benefits of vibration effects without disturbing
; B : ; B numerous benefits (industry, retails, healthcare, office workers
their work activities. In alignment with Malaysia's National Nuclear and individuals 5u|:h[ eI:;:r[y and athlete)

Policy 2030, which emphasizes safety and security, this ViPro is

designed wilh worker's safety and health in mind. O SDG |MP ACT
(@ DESIGN AND SPECIFICATIONS :

> Five vibrating electromechanical tactors with were embedded
in the insoles' middle layer to transmit vibrations to the feet plantar
surface,

= Five significanl areas chosen based on lhe high-pressure
distribution of feet (the plantar side of Medial Forefoot, Central

Forefool, Lateral Forefoot, Lateral Midfoot, and Lateral Heel (Alias
et al, 2021).

000 M IE WOULTTT WA
D WL B A P TR

mam Y.

AT e
EEETERIE

. Special Award-The Best Intervention Award

T (Quantitative Assessment of Vibraling Insole
Prototype that Induced Transient Comfort among
Female School Teachers), Human Factors and
Ergonomics Malaysia Conference (HFEMC), 2023

(0)PUBLICATION

5 Ayuni Nabilah Alias, Karmagam Karuppish, Vivien How, Yalu Perumal (2021). Feat Plantar
Pressure Distrbution among Femals School Teachers, Nat. Volalles & Essent. Oils, NVEO

: 3';:3 il Hwn:n!smﬂmm Karuppiah, Vivien How, Velu Perumal (2020) The

O Comfort - provide relief from foot discomfort and fatigue P ieston e St Faees Coniat ama; Pkt St Toackon it VRneHD.

L International Journal of Pharmaceutical Research, 12(3). {Scopus)

a Imprmmt_l circulation = helps In enhancing blood flow in the feet ik pres PR o0 Dot
O Ease of use - can be used with most types of footwear Prolonged Standing of Work among Teachers Assatiated wilh Musculoskelelal Disscders
O Portability- easily portable due to its compact size . :usc:‘}. Maleysia u-'::md Mﬁwwmﬁm&ﬁﬁi :Smp:} ;

relief Terengganu, Mataysia, Intamational Jounsal of Incussirial Ergonomics, 77102057 (02.08)
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SCREENING ACID TOLANRANCE ACTIVITIES OF

oy ACINETOBACTER CALCOACETICUS AS BIOFERTILISER
} ? Phua Chioa Kual Hoe &nd Mariani Deramar )_,} m Hﬁ

(i) Abstract )

Acid sulphate solls are generally unproductive and reduce farm productivity. The suffuric acid lowers pH, which makes several soll nutrients less
available to plants. Screening lests of biofertiizer microbes (Acinetobacter calcoacelicus) for nilrogen fixation activily and population were
conducted under various acidity conditions (pH 3.0 to 6.0) using nitrogen screening agar plates and nutrient agar plates, Results of the acid
Lolerance test showed posilive nitrogen fixalion screening results for pH 4.0 to 6.0 and pH 7.5 (control) after 3 months of incubation. After three
months of incubation under various acidity conditions, populations on agar plates were 10% cfu/ml for pH 4.0 to 5.5. Populations at pH 3.5 and 6.0
were lower (10° cfu/mi), indicating hal A. calcoaceficus tolerated these acidity conditions well, Further investigations of these acid lolerance
activities on acid soils will be carred out.

(@ Introduction )

Food safety and security are criical global issues, with agriculture playing a vital role in ensuring a stable and healthy ecosystem. Biofertilisers,
which consist of living microorganisms that enhance plant growth by increasing nutrient availability, are being promoled as a sustainable
alternative lo chemical fertiizers (Vessey, 2003; FNCA, 2018). These microorganisms contribute to nutrient processes like nitrogen fixation and
phosphate solubilisation (Youssef and Eissa, 2014; Kaur and Kaur, 2018). Acinefobacter sp., parlicularly A, calcoaceticus, is noted for its plant
growth promoting properties, including nutrient solubilisation and hormane production (Suzuki et al, 2014; Bhawsar and Patil, 2015; Moreno-
Ramirez et al., 2015; Phua et al.,, 2019). Given that most agricultural planis thrive in near-neutral pH conditions, seil acidification that leading to
toxicities and affecting plant growth are poses a challange (Msimbira and Smith, 2020). Therefore, isolation acid-tolarant biofertiiser microbes like
A, calcoacelicus is crucial for sustainable agriculture.

(©)Problem statement (©Objectives

'

Acidification of the soil is currently a major limitation for sustainable The objective of this study is to screen the acid tolerance activities of
agricultural production, A. calcoaceticus as biofertiliser microbes.

(Materials and ethods (£)Results and Discussion
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Conclusion

AcmhnMabdemmdumﬁommmsMsoﬂnwbm Posilive results were observed in the nilrogen fixation
screening test and population count. In conclusion, A. calcoaceticus can function under acidic condiions for a planting season in acidic soils,
Further investigation into its performance in acidic soils is recommended.
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EVALUATION OF NEW PROCESS CONFIGURATION FOR
PINEAPPLE GAMMA IRRADIATION AS A PHYTOSANITARY

TREATMENT
b Wah hada R \ o )} i m
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configurations are distingt methods for treating articles with

configuration smmamdmmwm
materizls, stacking patiam, bulk density, density distribubion. and other factors
mmmmumwmammm M-y
ealment. All wark done during this preliminary lesting must follow faciity's

slandard operating procadures and applicable ASTM standards. All dosimetry

systems used must have apphcable dose ranges as specified in ISOASTM

51261:2013 Practica for Calibeation of Routine Dasimelry Systems for Raiation

Processing (ASTM, 2013). When the preiminary testing is compiste and the

Tty is satisfed that the new configurabion vall meat the requirements of al

concemed parties, the results of the prelminary facility tesling then submitied o

regulatory authorities such a5 APHIS far réview.
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Thus, the cajectives of ihis study are o 1) calibrate oplichramic FWT-70-40M,

40 ;W5
6120
™o 0

Mean Dvw position no, 26 = 791,3 Gy
Mean D = S88.8 Gy
Mean D = 8233 Gy
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This study demonshraled that the faciity is capable of processing pineapples af speciied
confguration ko achisve the minimum dose (D) above 400 Gy. The data indicates that te
rang of achial absoibed dase for pineagple ov oyal Romping (MD2) wih packing density
of 0, 11g/cm? packing density has been validated between 588 8 (o 825.3 Gy. Using the dose
vabue of 791.3 Gy al the reference zone, the comection factor are 1.04 for the maximum dose
and 0.74 for the minimum.

0
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ASTM S1261. (2013, Pracscy ke Caltwaton of Roien) Dosimeiry Syitoms dor Riigion Prsessng. Amicon Scciety e
Toting and Mumrins.
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USING RAD

HROMIC FILM (FWT-60) FOR DOSIMETRY IN FOOD

IIWESTIGA?@I OF 3 MEV ELECTRON BEAM DOSE DEPTH DISTRIBUTION

IRRADIATIO

@ INTRODUCTION

Gamma rays, emitted from isotopes like Cobait-60 ar Cesium-137, have high
penefration capabilities due to their high energy and lack of mass. This allows
them to penelrate deeply inte food products, making gamma radiation suitable
for treating bulk or densely packed Hems. The deep penetraion ensures that
even (he innermast parts of the food receive the necessary dose for effective
microblal decontamination andior pest control Elettron beams (EB), in
contrast, consist of high-energy electrons generaled by an electron acoelerator.
Unlike gamma rays, EB has relatively shallow penetration because eleclrons
have mass and charga, which causes them bo intaract more readily with the
food's surface and near-surface iayers, The penetration depth of EB typically
ranges from a few millimeters lo a few centimeters, depending on the energy
level of the electrons. This makes EE ideal for trealing thin or surface-
contaminated food products.

Thus, the aim of this study is lo investigate 3 MeV electron beam dose depth

distribution in tood iradiation using radiochromic film, FWT-60 under single and

wsmmmmmmnwm.ﬂomﬁw{m
).

Tallowing
WMMDTSGHMN
10.7 em length and 7.8 cm width. Phantoms
warg consluled by a stack of 1 0 5
samples intereaved with 2 fo & pleces of
aluminum pouches contained radiochramic

_ fim. The samples were iradialed in single
and double side treatment &t 5 kGy by
electron beam imadiator EPS3000 (Nissin
High Voitage, Japen) which generstes
confinuous  eleclron  beam  with  the
maximum anergy 3 MeV, curment 5 mA and

using AerODE software (Aeral, France). To
avold any faise color development, fims are
overed from expased 1o light from pandafiour
lamp &8s 5000 &5 they were taken oul from
puches bor fhe purposes of reading.
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e Dapth dose distribuzion at 3.75em

Figure 1. Depth dose distribution of electron beam within different thickness of
food samples (a, 075 em; b, 15 ¢m; ¢, 2.25 cm; d, 3 em and &, 3.7 em)
towards single side (blug) and double sides iadiaion (red) with dose
unitarmity ralio (DUR) of 1, 2.2, 1.1, = and =

CONCLUSION

Single-side treatment could defiver an even dose il not more than one food
paste was stacked together. The optimal thickness for double-side trealment
was achieved with three stacked food pastes at fotal thickness of 2,25cm, This
invesligation of the depth dose profile using radicchromic film is vary helpfl
fior monitoring DUR of foodstuff processing with electron beam.

'REFERENCES

IAEA. 2022, Ei:_atl End of Mission Report RASS0B7-RERTOZ1-EVT2101720
Walidation and verification of dosimelry system al 3 MeV election beam (EB)
machine for sanitary {1-10 k3y) and phylosanitary (< 1 kGy) purpose.
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MORPHOLOGICAL AND MOLECULAR IDENTIFICATIONS OF FUNGI
ISOLATED FROM RICE ADVANCED MUTANT LINES

The kienification of fungi assosiated with advanced rios mutant lines i orucial fn understand their potenial impacts on rioe heaith and producivty. This study
aimed 10 characterize fungl isolated from advanced rice mutant lines using both morpholagical and molecular approaches. Samples were colectod from various:
lines. of infected rice plants, including seed and leaves. Micmscopic charcleristics such as conidia, septale, chiamydospore, phislide and typhae were cbsened
-, under compound microscope, Macroscople characleristics were observed based on fungal colonies, pigmentation, colony features: and colour of mycefia. fsniale
1 mmwmmnmmuNMmmwwmﬂmmn&nln's-tmm
/ were assembied and the conligs were analyzed with the dalahases in the National Centre for Biotechneingy Information (NCBY) by using Basic Local Alignment
Saarch Tool (BLAST). Phyloganatic tes was construcied to elucidale the phylogenetic relationships among the isalated fungi whare the ITS ssquencas were
mwmmwmmmmuummmmmmummmmmm1mmmmmumm
mdnumrrnm-mmwmmmmmmbmmnnJWMmmmumu
a diverse array of fungal species, with a predominance of the genera Marcspora, Talaromyess, Fusarium, and Cunvilana. Molecular dentibcation of flamentous
fungi 1 an impartant tool for the development of strategies aiming at the reduction of productivity ks, batch falure end quality deviaions. The presence of these
fungi suggests palsntial impacaions for tha heallh and yield of rica cullivaion, necassitating further investigation intn thair pathogenicity and inleractions with crops.

(i) INTRODUCTION | (2) OBJECTIVES
Rice, a major food crop that feeds more than half of the world's population. Diseases
such a5 rice blast, leaf spot and will are constant threals lo the rice caused by fungal
infection. Understanding the fungal diversity associated with advanced rice mutant
lines Is essential for maintaining plant health, practices,

opfimizing agricultural
potentialty identifying beneficial fungal associations and screening of resistant mutant
variety.

- -
AL EAR N TUR SAKYAT

1. To isolate vanous fungi from infecled nce advanced mulant lines.
2, To identity the morphological characteristics of isolated fungi from rice advanced
3. To characleriza the isclated fungi from rice advanced mutant lines using ITS
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Figuret. Mosphological characierization of isolales. .
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Ascomycetes reproduce asexually by the production of conidiophores that
felease haplaid conidia (Figure 1: B, D, F, H}. These fungi are rich in soil and mastly
colonized through root system and Initiates infection (Mendes ef al. 2023), Each
wmmmmdmmmMgmm

mmmhmﬁmnmwmm Nigrospora
sphaerica and Fusarium oxysporum were isclated from Infected rice advanced
mutant ines. These are important fungal infections invading rice cultivation areas.
Further research on the host-pathogen mteraclions and the development of
sustainable confrod measures would be beneficial for ensuring the success of
'mmmimmwwmm

SEMNARRED  © izt

NUKLEAR MALAYSIA 2024 00K KA JANG, SELANGOR

Nusziear Agancy (Nudaar Mlalnyse)

Figure 2. Phylagenelic fres analysis of ihe fen isolates.
Talaromyces s & common endophytes inhabiling rhizosphere. The genus is
frequently applied as biocontrol against pathogenic fungi and bacteria. Figure 2
shows the evelutionary relationship batween phyla of Ascomycota. £ prolifaratum is

ateleomonph of Giberella fufikurof (Jiao et al 2024),
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Hydrogen Stable Isotope Analysis for
Distinguishing Mangos from Two States

)“-‘3:‘
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(i)INTRODUCTION (£)METHODOLOGY

+ Harumanis Mango: Cultivated only in Perlis, 3. Cluster Analysis Using Excel:
Malaysia, known for its exceptional flavor and i.  The data were plotted by using Excel.
cultural value, il. Then, ellipses were drawn to visualize the
groups of data.
Geographical Indication (Gl): Official
recognition highlighting the unique origin and
quality of Harumanis mango.

Issue: Mislabeling and fraud harm consumer
trust and local farmers' income.

Importance of Hydrogen-2 (Deuterium):
Deuterium (5%H) isotopes are essential for
tracing agro-products. They reveal
geographical origins and environmental
influences, ensuring product authenticity and
origin verification.
(£)METHODOLOGY
. Sample Collection:
96 Harumanis Perlis mangoes from various
orchards in Perlis.
. 48 Clone MA 128 mangoes from Malacca. . Two distinct clusters are observed:
Perlis Cluster: 6D wvalues range from
. Sample Processing and Analysis: approximately -5.00%s to 7.50%».
Melaka Cluster: 8D wvalues range from
approximately -30.00%» to -23.00%,.

. Perlis:  Higher  temperatures  and
evapotranspiration enrich deuterium (D) in
mangoes, resulting in enrichment in 8D
values,

. Malacca: Moderate climate and humidity
reduce deuterium enrichment, leading to
depletion of the 8D values.

CONCLUSION
Hydrogen stable isotope analysis distinguishes

Harumanis mangoes from Perlis and Malacca,
confirming their geographical origin and

- - ;
Transfer Mango Juice 1soFLOW IRMS
into IsoFLOW Vial ghnaly
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Ros Anita Ahmad Ramli, Nutul Aisyal Syahira Mehd Asli, Nur Diyana Osman, Mehd Hafis Abd Nasi
Salmah Modsa and Sarala A/P Salambaklanuy

- (G ABSTRACT )

Phu:osnmulaltd luminescence (PSL) is one of the physical method for the identification of Irradiated dried foods. Two types of samples were analyzed: dried mushrooms

and dried shrimp. The samples were irradiated with a gamma source at dose levels of 1, 3, and 5 kGy, The PSL intensity of both nonvirradiated and irradiated samples dried

food was measured, along with the fading characteristics of the irradiated samples. The results show that PSL intensities of non-irradiated and irradiated samples fromeach
~ type of dried food are relatively well-distributed. The result showed that, irradiated dried food can be distinguished after storage periods of 1 month, 6 ma

months. The findings of this study provide a useful database for the applicability of the PSL technique in detecting irradiated Malaysian dried food,

Keywords: Food Irradiation, Detection, Dried Food, Photostimulated Luminescence (PSL)

MY INTRODUCTION )

Food irmadiation has been proven of the aliemative techniques to the exsting methods for improving hygienic quality, increasing shelffife, and enhancing the functional properties of -
different food items. To enhance microbictogical safety and stability, food iterms are exposed to contrelled amaunts of tonizing radiation, such as gamma rays. X-rays, and accelerated electrons.
Research on detection methods for irradiated foad has focused on physical, biclogical, and chemical aspects of foods exposed to fonizing radiation aver the past few decades [Delincée, 2002).

The PSL detection method is particularly useful for the rapid screening of various irradisted foods, including herbs and seasonings (Sanderson ef al,, 1996). The development of analytical
miethods for comedt identification of irradiated sampls from non-irradiated samples has thus becore important for upholding regulatory vontrols, chicking compliance against labeling
requirerments, facilitating international trade, and relnforcing consumer confidence.

The objective of this-study was to further investigate the applicability of this PSL technique can be to identify two different types of dried food. The aim was to establish baseline data on PSL
measurement far dried food and to examine key characteristics such as dose response and signal stability during storage (1 manth, & manths and 12 months).

( RESULTS  ISCUSSIONS

ad-ngh N rgm 2005,

Analysis on detection of Iradiated
2 S Dried Food using PSL

[a]
Fig. 1. mnuum]:mdmmumummarmmwmm dried vhiimp.

The results indicated that PSL signals for all samples slightly decreased after 6 months of storage.
ﬁdL ﬂtm'ﬂfnhgn;lgh than 1’;]{:‘2}.! ::l:f‘l }n#-y;;;m"tenp? dark mdﬂlon.
in T stal as reposied un 2011 on cournts the s
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“m.“m,m.ﬂ  deer which were upper f s Gos indicated the les
i EN 137 5uﬁorﬁmmﬁ tm} |llh L reg| or:he irradiated are
greater than of upirradisied onet of lhﬂ' of the P5L response i low
i lrmlmgl. the P5L measurement suitable for the detection of foad imadiation.

(i) __CONCLUSION

The phatostimulated luminescence: (PSL) detection methad has proven nﬁeﬂh\e for identifying irradiation treatment in dried food. The PSL signal Inlmﬂ remained high even after 12 months
d_.loﬂge for irradiated dried mushrooms and dried shiimp, indicating the method suitability fae lnngﬂed faod ingredieats with long shelf life. All irradiated slmpln weie iuccmﬁjﬂy

pshed from the non-inradiated control samples znal in this study. These results provide 3 valug e database an the 2 icability of the PSL technique for detecting irradiated dried
I'nnd he availability of this method for detecting irradiated food in Malaysia will be bmuﬂdl?to the Ministry of Health lwmiwdng labeling (RADURA) regulations.
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PALM OIL-BASED CONDUCTIVE COMPOSITE INKS
22 LR

©) OBJECTIVES

mmwhmﬂwﬂmmmmm'mmmmmm . To duvelop a biack ik using radiafion cunng lectrclogy and a conducive
partides. Tha canductive campasta inka a davelopad with palypytToia (PPy) and casbon black (CB), 55 wal a3 ha EPOLK®CPY resin. Tha composte poymer sysiem Dlending EPOLAB-OPV resin, polypymoie (PPy)
and caeton i (CE),

2. To analyce he chemical resttiors and phymochemical properies of e
condaclive composie pofymenink sysiem.
and incorgeratn canducsive piimers. Tha shudy's Endigs reves (ht adding 18% PPy 16 tha Sampie resutsin ki dlacircal rsistsnce vais 3. %o ovavate it conducthve composite polymer's Gleciical resistance,
of 2 M), compaed 1 a00g 2% PPy. 1a conlrast o the physical approach, e radion-ciing fechnology appears mane: promisio for coendectivty, 09 adhesion 1o vanous surleoes Such 83 pagee, wovd, gless,
development. The wood and the paper sudaces bebween the mos! appopriate subsirate sufaces gel coted with the
hudy.

(5) METHODS

conductivg compasiia ink.
eonduciive compasis ink developed in this

P Condieoes conpos e peiyre ok proparson

Cunducling state mechanism

§ Faf T v o e 1 g e P
Bl e ottty s et of o ot e coraype oy ok w6 gt
Adhesion test
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{804 grapi of conduciies paiymer iwihout CIT and conducive raeaon fwihout PRy ic) H graph of oondcihe
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(D) CONCLUSIONS

Cvaral, the cesills show thal EPOLATOPY msin can ba applied a5 an
‘@cgithes in manufaciuring conducsive composie potymed ink. The TRL 1
activty nevoaled that the EPOLAROPVICRIPRy madure doveloped via
e rediaon cofing puoss O prodcs conduclive composle
polymar/ k. Tha ressarch daia presented abave demonsirated an
slocwis curort fiow i A CONJUCWG comphsan Ink (EPCLA.
QPVIEPPY) sysiem appbed 10 the surtece of paper and wodd.

FTIR analysis
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SAFE APPLICATION OF GAMMA RAY
TOMOGRAPHY IN INDUSTRIAL INSPECTION

Susan Maria Sipaun, K.A. Sameera |, Saranath and Hearie Bin Hassan
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Fig. 4 Cross sectional image
of the building pikar )
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Figure 2. Exposura from 38mEi Cs-137 Garmma sourcs in lead holder
Fig. 5 Gamma CT Scan on rnalaimcblmm;edin water
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DETERMINATION OF NEW PARAMETERS FOR ELECTRON BEAM
IRRADIATION AFTER CONVEYER MAINTENANCE ACTIVITY

— NUR

QP ACTIVITIES AFTER

(i)ABSTRACT CONVEYOR MAINTENANCE

The qualification process (QP) is an essentlai step to be carried out after the Speed calibration
maintenance of the conveyor system. Speed is measured by setting the Dosimeter calibration
speed of the conveyor on the control panel. The absorbed dose for CTA :
measured and a graph is plotted. The calibration curve of conveyer speed £B characterl;atlonfdose
has 0.9999 an r-squared value and 0.9965 for CTA dosimeter respectively. mapping

The constant factor of dosimeter calibration curve is 0.0064 and 2% when Condition testing and
compared to CTA equation for the new parameter selting. quality control

(®)INTRODUCTION ~ Backin operation

The purpose of this work is to evaluate the irradiate system performance and to ensure it is in good condition
before normal operation. This activity is very important and is part of the corrective action and improvement
step taken since the conveyor is stop operating on November 2023. This study proposes new irradiation
parameters using conveyer systems according to different energies with new speed.

(£)METHODOLOGY

A

A. Speed calibration; Speed measured by setting on the control panel, time recorded when the trolley
moved in 1.0 meter distance at 1.0, 2.0, 3.0, 4.0 and 5.0 m/min speed.

B. Dosimeter Calibration: CTA dosimeter arranged at setting of dose 10, 20, 30, 40, 50, 60 70 and 80 kGy.
The absorbed is dose is measured, graph is plotted and analyzed.

C. EB Characterization: Dosimeter irradiated at 10 kGy per pass with energy of 1.0, 1.5, 2.0, 2.5 and 3.0
at calculated speed.

RESULTS AND DISCUSSIONS G Bt
A. Calibration of Conveyor Speed B. Calibration of Dosimeter

Emargy.r
10 15| 20(2530
i » 008k [Me‘uf.'r
(Lt

Spaed

!

| 287 2.54 237 229 2.24
;_i {m/mi l

|
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(£)CONCLUTIONS

The irradiation system has performance well with the calibration of conveyor speed and dosimeter which yield a
value over 0.95 for the linear regression line, indicating good performance. The EPS3000 machine operates
normally hawever the conveyor speed has been changed due to its limited movement below 1.0 meter/min.
Therefore, a new parameter of EB characterization has been introduced in this activity.
S
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Comparison of PGNAA Simulation
Techniques for Concrete Analysis

Mohd Fitri Abdul Rahman, Hanafi ithnin, Lahasen@Normanshah Dahing,

Roslan Yahya and Hearie Hasan

i) Abstract

mepl Gamma Meutron Activation A.nal‘)-sis (PGNAA) is an imporiant technique for non-desiruciive elemental analysis of materials like
conerete. Computer simulation can complement experimental PGNAA systems. This study compares the use of two Monte Carlo codes,
MCNPX and FHITS, for simulating PGNAA on three concrete samples. The codes were modelled identically based on an experimental

PGNAA system. Results showed that both codes identified the major
MCNPX identified more peaks overall compared to PHITS. Both codes provide re:

slemental components of concrete, including Si, Ca, Fe, and Na.
accurate modalling of PGNAA for concrate

asonably
analysis, with MCNPX offering more detailed spectral results. Further studies could optimize the codes for improved stalistics.

— 0L Cme

Figure 1, Basic schematic diagram of PGNAA experimental
system from MCNP geometry code.

=,

Introduction )
Prompt Gamma Neutron Activation Analysks (PGHAA) is a powerful non-
dastructive tachnique for datermining the alemental composition of
materials like concrete. While experimental PGNAA setups are essential,
computer simulations can provide 8 valuable complementary tool for
medeling and optimizing PGNAA systems. Monte Carlo radiation transport
codes are will-suiled for simulating PGMAA by tracking the interactions of
neutrons with the sample material and the resulting gamma-ray emissions,
This study compares the use of two widely-used Monte Caro codes,
MCNFX and PHITS, for simulating PGNAA on a concrete sample, Both
codes were configured identically based on the geomelry of an
experimental PGNAA setup. By analyzing the mimulsled gamma-ray
spectra, the major elemental compenents present in the concrete could be
idantified by their characternistic gamma-ray peaks.

Methodolegy

Three different concrete samples were used in this study to simulate the
detection of promp! gamma neutron activation using MCNPX and PHITS
‘software.
Tmmsl:a[munxmmxlnm)mdmﬂhnm&ﬂmmm
fhe three concrete samples.

The simulation mMamllhoimludin Figure 1 and Figure 2, whare the
simulated HPGe detector is plmd 90 degrees from the incoming thermal
neulion source.

The gamma-ray spectrum was tallisd and the respactive plotted graph is
“shawn in Figure 3.

-4t | 40 m M

T

el
Figuro 2, The particie tracking plot from PHITS simulation.

Flgurn 3 ilustrates the MCNPX and PHITS uinuhllcn results. The three
concrete samples used were (@) Regular Concrete (p = 2.3 glomd), (b)
Limanile-Steel Concrele (p = 4.5 g/em3), and (c) lron-Portland Concrete (p =
5.8 g/lem3). The fable on each graph shows the prompt gamma-ray energy
peaks found from the simwlations. The resulls show most of the axpected
prompt gamma-ray peaks are found by using MCNPX while PHITS enly able
o generate a few peaks. Although some other materials in the concrete
sample are nol showing due to the very small percentage present in the
concrete. The results suggested that by using MCNPX the PGNAA system
can be accurately simulated and modelled, thus giving advantages in the
development of the experimental system in the future.

MCMPX predimd a more detaled gamma-ray spectrum with 10 total peaks
detected compared to 5 peaks for PHITS. The higher peak resolution in MCNPX
alliowed battar saparation of clossly-spaced gamma lines and capluting of minar
gamma signatures. However, PHITS showed gecd performance in resclving the
predominant peaks for the key concrete compenents. The results can be used ta
develop the portable PGNAA system in the fulure.

«
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(¢ Iron-Portland Concrete

Figure 3, The prompt gamma-ray spectrum from MCNPX and
PHITS simulations.
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CHARACTERIZATION OF COBALT OXIDE NANOPARTICLES
PREPARED BY CO-PRECIPITATION METHOD

Murazla Mat Zah, Thye-Foo Che
Meastana Muslimin and Sili Sabw

Wur Ubesdah Saedin, Narhazieah Azhar
Zainal Abidin

(i)INTRODUCTION

Over the past few years, cobalt oxide nanoparticles have been employed in a wide range of applications, including nancsensors,
nanoelectronics devices, and catalysts due to its distinctive electrical, catalylic, magnetic, and oplical properties. Many methods of
synthesizing coball oxide nanoparticles have been reported by various researchers. Wet chemical reactions such as co-precipitation
method are one of the most common synthesis techniques used. It is mostly due to the advantage of a simple and low-cost
approach. This method also aliows the production of high yield and purity of cobalt oxide which makes it easier to produce large
guantities of nanoparticles. The particle size and morphology of nanoparticles can be controlled by adjusting the reaction conditions
like pH, temperature, and concentration of reactant. This research aims to produce coball oxide nanoparficles by using co-
precipitation method and to characterize it by using XRD and FESEM.

(2)METHODOLOGY

- Synthesis of materials

CoCl, and NaOH solution of a desired concentration was
prepared. Then, the cobalt solution was added dropwise to the
NaOH solution while stirring. Precipitale formed was fillered and
washed several fimes with DI water and was dried in oven al
80°C for 24 hours. The end product, cobalt hydroxide was then
calcined in fumace for 2 hours at different temperatures of
300°C to 600°C.
Characterization

Structural characterization of the samples was performed using
XRD PANalytical X'Pert PRO, operated at 40 kV and 30 mA with
26 in the range of 5°-80". Surface morphology of the samples
was investigated using Field Emission Scanning Electron
Microscopy (FESEM), Carl Zeiss (GeminiSEM 500).

() RESULTS AND DISCUSSION )

S99 5 20025 30 X5 40 45 0 K606 T TR
20 {degres)

XRD patterns for Co,0, at various calcination temperatures
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Cobalt oxide nanoparticles were successfully synthesized and
characterized using XRD and FESEM. The XRD resulls show
that pure cobalt oxide (Cos0,) can be formed at low
calcination temperature of 300°C with cubic crystal structure.
Co,0, nanoparticles which have plate-like shapes show an
increase in size with increasing calcination temperature, The
nanoparticles produced are in the range of 96 nm to 100 nm.
Therefore, it is proven that this technique is capable of
producing high-purity metal oxide nanoparticles ideal for a
variety of applications.

(O)REFERENCES
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HEAVY RARE EARTH ELEMENTS F(HREE) RECOVERY
FROM XENOTIME VIA ALKALINE FUSION:
EFFECT OF FUSION TEMPERATURE

Roshasnoryza Hazan, N. H, Ase, N, A. Sapiee, 5. Mohamed Takip, N. Azhar, W, 5. Paulus and J. Kones
Metertals Technology Group (MTeG), Indusinal Technotogy Division (BTT)

ABSTRACT

Xenotime s abundant m Malaysia and contains valuable elements, so-called critical resource material (CRM), kom fin mining lafings. A salisfactory grade of REEs contant in xenolime was
detecied and confirmed by XRF techniques for HRRE recovery, The traditional xenctime digestion process facuses on the H,S0, roasting process, or alkaling digestion prosess, but negiects the.
environmental impact, Hawever, wilh the increase in applications and demands of HREE in industry. processing xenotime became & national need. Therefore, understanding the fused behaviors
af xenotime can promobe and anhance e HREE recovery process. In this sludy, the effect of temperature on xenatime fused with NaOH was studied. Alksine fusion approach selected Io
transform phosphate inlo hydroxide dus K ils exitlence, whach is ol prefieratis in further hydromelaiurgical processing. The experiment wis carmied oul for 3 hours 31 different lempératures
(250 €, 275 *C, 300 °C, and 350 *C) with 2 ratic of xenatime to NaOH of 1:2. Results fiom X-Ray Fluorescence (XRF) for elemental analysss, Stereo Microscope, and Fiesd Emission Seanning
mmgﬁs&mhwnmmwwmmmmuhuwmmuu.o-mnmmphmmu

Keywords: Alkaling Fusion. Phosphate, Rare Earth Element (REE). Xenclimé

(D) OBJECTIVE (i) INTRODUCTION & What'is HREE? 3
To study eftect of temperature an xenatime fused with NaOH s oo R
(£)  METHODOLOGY
Keratime mixed with NaCH flakes

Fusion 8l dilferent lamgesatung for 3 hours

Wash for 3 limes HREE (nelected)
it ()
Finse wilh hot water untd the mixture reach newiral pH Eandiuem (S2) Light Al-Eralloy for serospaos companants
Gaocinium (Gd) R sarih magrs!s: MR condrast agent
Analysia Drysprosium (Oy) | Rare sarh mognets, lasérs
¥ Elemental Anatysis; Hedorium (Hoj | sary
¥ Partiche Size Analysis. and Pe e ines
+ FESEM with EDAX) i It e, ch riduceyy agunt

() RESULTS AND DISCUSSION

mdww:-plﬁduhm Increasing husion iemparaiure (275 - 350 *C) can reduca ihe pariicls size as shown |n figure below {siema micraacope and FESEM Image). Fine pariices wers bellved
Coukd hedp and acoeteraiie lacting step in Rt gxperimentsl shep ko HREE extracton’,

FESEM image

T ————————— (2) CONCLUSION

> HREE niotwary can be greally improved after alkaling fusson process.,

> Fusion lemparaturé on xendbme at 275 *C could highly recovered yitarbium (140.2%) and
gadolinium (175.5%). Whare as for yttrium recovery was highest {178.3%]) at 300 *C and
halmium recovery starl 1o plateau above 300 °C. Interestingly, scandium appear upon fusion at
275 *C. Same goes to thulium and dysprosium as these dement can be delecled afier fused 2l
lemperature as low as 250 *C.

# 100% phosphate were remove upon alkaline fusion,

» The particles size had been emarkably reduced with afkaline fusion process that can be aided
nﬂniﬂﬂupmnhm*pnmmmm&mm

(@) REFERENCES
1, Mkademi Sains Malaysia, 2013, 2. Ruan etal,, 2019, ACS Omeaga 4, 9813-9822
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DESIGN OF EXPOSURE ROOM FOR
INDUSTRIAL RADIOGRAPHY USING PHITS

Ao\ F:M' &RlF .‘\8 BF\K;".F\ 'JUSTRGIM

s‘\BDUL MANAF? )ﬁ%

Bunkers or exposure rooms are crucial structures designed to protect against the refease of radioactive materials inlo the environmen!, Evaluating the effectiveness of
axposute room design is essential for ensuring adequate protection. In this study, the Monte Carle particle transport simulation code, PHITS (Paticle and Heavy lon
Transport Code System) will be used, to evaluate exposure room design and its ability to mifigate radicactive releases. These investigate various aspects of bunker
“design. mcluding the thickness of walls, and the matenals used in construction. By assessing the walls, il can evaluate the effectiveness of different design configurations.
Thig evaluaticn helps in aptimizing exposure reom to enhanca proteciion againel polential hazards. The resulis obiained through PHITS simulations shows decreasing in

dose rate with 70 ¢m thickness wall using

understanding and informad decision-making regarding exposure reom.

b o s il
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Ir-182 Dose Distribution at 50 Ci

«

SEMINAR R&D

high-density concrete. This work will continue with different layout and materials for shielding, This will contribute 1o improved
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Effect of Irradi;t;a PET Waste on Concrete

Performance: A Study

Muhammard Hazim Muhamamd Ssyuli, Mohd Faizal Abd Rahman, Mohammed nbal Shueb, Sil Salwa
Mohammad Ehirajuddin; Ahmad Zahdi Mohd On, Mahid Shahrulnizam Ahmad and Sailul Auzaie Sahiun

() Introduction

The development of concrete incorporating
irradiated waste PET aims to enhance durability,
reduce environmental impact through plastic
recycling, provide lightweight properties, improve
insulation, potentially lower costs, and enable
versatile applications in  construction. This
research is dedicated to optimizing its integration
fo promote sustainable building practices and
enhance resource efficiency.

Background

Plastic pollution is a significant environmental
challenge, with PET being one of the most
commonly discarded plastics. Irradiated PET,
which has undergone a treatment process to
improve its properties, can potentially serve as a
valuable resource in concrete production,
offering both sustainability and enhanced
material performance.

SEMINARRED  © s~
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(©)Findings

The irradiated samples showed some increment
in their mechanical, thermal properties, degree of
crosslink and degree of crystallinity after being
bombarded with electron beam. Findings with
different dose was summarized below.

PET 260.10 67.24 17921
FET S50 265,08 66.70 218575
PET 100 26425 66,28 224054

PET 200 26182 67 318312

The optimum dose of iradiated PET which at
150kGy used as a filler in concrete production.
5% irradiated PET used as a fine aggregale
replacement. Findings of characterization of
iradiated PET concrete performance was
summarized below.

Contral  3.6264 (Good)
PET  3.2269 (Medium)

rPat  3.4481 (Medium)
(&) Conclusion

In conclusion, substituting fine aggregate with
iradiated PET in concrete has been found to
increase its compressive strength, suggesting

that this method can significantly improve the
performance of the concrete.
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Recovery of Neodymium

and Dysprosium from Acetic Acid

Leaching Solution of Xenotime by Solvent Extraction

rhasone

amed Takin, Roshasnonyza Hazan, Nu

i Aglah Sapee, Jacgquelng Rones; Norhazirah Azher

Witlred P

EE Abstract )

This f-.tud-,- investigates the recovery of necdymium (Nd) and
gid -liZ.H_,Cf.}O'-!:- a5 a leac

. Mor Asniza Ariffin and. Mubammad Faiz

Nd and Dy
organic phase rafio \“H Opli
be effectively used as a |
recovering these critical rare '341”"!" ment

Keywords: Xanclime, CH,COOH, neodymium, dysprosium

ng solution for extracting NF_I and UI -qm Ln
involved acid
rqy Dispersive X-Ray Fluorescence (EDXRE), The resulis showed that the highest exiractio

>

|:r|'|"‘.u|l g‘luﬁSI"l'

leaching followed by solwant exiraction, with' the: resulting
n
ed al a leaching solution ¢
gt 30°C and 20 minutes

tion of 1M and an aque -
This stu nonsirates. that CH,COOH can

it & promising approach for

Rare earth elements (REEs) are citical for vanous high-tech
applications, but their exiraction from both primary and secondary
sources is a complex and challenging process(Qi 2018).
Xenotime, a significant mineral source in Malaysia, contains
neodymium (Nd} and dysprosium (Dy), which can be extracled
through a three-step process involving digestion, separation, and
exdraclion. Alkaline digestion using sodium hydroxide (MaOH) has
been shown to be a more effective method than traditional acid-
based digestion methods (Farzaneh et al. 2017). After digestion,
the resulting REE hydroxide precipitate is fitered and then
leached with non-organic acids. Organic acids like citric and acetic
acid have been used for secondary sources, but nol for primary
sources (Gergoric el al, 2018). Solvenl extraction using reagenis
like D2EHPA has been shown to be an effective approach for
exiracting REEs.

This study aims fo evaluate the efficacy and potential of acelic
acid as aleaching medium for the extraction of neodymium.and

dysprosium from & primary mineral seurea, xenatime,

TWiinanal Cracking N wnd Dy
(Digestion) Frtragtion
nd Acid (Snivent
Leat

General
procedure
In sofivent
axtraction
technlgue
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Directar

PEE concentration In acctic add
tafutian before axtraction

Dx e
HE = ——R— k1

e (D)

v D'f and Nd successfully extracted from acetic acld leached solution
of xenotime using 30% D2EHPA achieving exiraction efficiencies of
69.3% for Dy and 99.4% for Nd.

has been found to b sching medium for the

Farzaeh Sadr, A Moharmimac) Nazai, Ahirsd Ghatremin, 2017, Avevien on B cracking, baking
and beaching processes of rare earth element concentrates, Journal of Rare Earths 35 (8). 739-752
(Gergaric, M., Barrier, A. & Retegan, T. 2018, Recovery of Rare Earfh Elements from Neodymium Magret
Waste Using Giyenle, Maleie, and Azcosbic Acids Followed by Seivent Exiracson, Jouenal of Sustsinabie
Metalugy 5: 45-08.

i, D 2048. Extraction of Rare Earihs from RE Concentrates. Hydrometaurgy of Rare Earths: 1-185.
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HEAT TREATMENT EFFECT ON THE STRUCTURAL & OPTICAL
PROPERTIES OF TiO, NANORODS THIN FILMS

Maskiana Bl Mushiman, Sl Sabwa Bt Zainal Abidwn, Muraziia 81 Mat Zak & Muradlin Sabihah Bl Jefrizan )‘}
£

ABSTRACT :

Tetd; bk gaaned aftention os o soitsble photocicetrds for e waler splatling mesction o prodisse preen hvdrogen amd onygen. This 15 dee 1o 018 high photocatabvise setivity, high rexistance towards
vt commosion arl fove vost. In this siedy, TIO, nanorods were synthesiood using a simphe iy drothrmal metbod with FTO glass as the substrate and wes ten beat up w0 @M mpsrains of
calcination. The prepered samples were characterired wing X-ray diffraction (XR1D) snd uhravisler-visible light spectroscopy (UV-Vis). XRID analysis confirins the formation of nuile phase of
T with etragonal stroctuee, The caloulatod band gop valiues of Tidy nanoeods vwas found o decrcase with incncasing calcination temperatuecs feom b opticel shasption specer. The nesults
show that comtbucting bt ireatment on the TH, manorod had changed the materials’s propertios of the sumple companed to unealeingd 160, mrorods, This work offers o pramising hydnathommul
micthad for grawing well-atipred T50, gingle-crvaal nancrods thar can be employed in elecmalyser applicatlons,

Koywords: XRD, UV Vis, i rutibe, band gap —~ ™

INTRODUCTION |

The eiect of heai ircament an ehe struciurad and aptical properties of T, namarads thin (lims has been extensively siadicd in the Niceature. Heat ircaimeni |5 3 orocial process thai cam shpnilicanily alier the
erystallisity, phase compasition. snd marphotogy of Tich, filmss, which in nirn affects their optical charscteristies such & band gap encrgy, light absorption, aad tranimision prapeniss, Several stadies have
inwestigatedd the inpact of ket reanment temperatsre an the sectural propertics of Tich (e, Zlao et al, (007 repared thar heating: Tick, nanopanicles above S0°C lenils w phase sransfonmation, with
erysinilite nnd pore sizes incressing with increwsing semperinre. They wh found that surfsce sne, pore volunse, lailice strin, snd dissohution demsity deeneess with inerewsing hest tresiment lempersuse,
The epiical properiics of Til), films are also influenced by heat tremiment. Yang ct al, (2000) ohserved that the band gap energies of Tidy nanopanicies decrense with increasing heni treainveni iempersune,
Horie et @l (2002) stuidied the ransmlsslion speaira of Tick, Alsns with differcn bheat seatment vemperatiics and fosind tha the opiical propenies are significantly affecied by the thensal processing. Cheng 1
al { 1995) used chemizal precipitation nweshods w symbesize Tioy, meopartistes and studied the inact of beat sreasmen on their propenties, In semmary, et treatment can alter the erystallimity, phase
compasstion, o morphology of Til, ilms, which in e affeets their optical characicristios aned performancs in varioas applications sech as photocatalysis, sensors, and solr eolbs,

(DOBJECTVE | () RESULTS & DISCUSSIONS

To investigase the elfcet of caleination lempersture on structuol and
optical propertics of TiCk, manarods thin films

(O)MATERIALS & METHODS

Fig 1
4 FTO & Rutile

(@) CONCLUSION

The prepared samples were successfllly caleined ar different calcination

tempertus of 350°C, 850°C and 55T Caleknation of the Ti, nunoecd

sample has been proven 1 increase the erystallile size and reduce the band gap, o o

||nsmuuuum:opumnrlmmrmmnr )

it charscherizafion will be eondwchécd o' gee the: perfiemance of J

“"""’"m"'“"“"""*“"’“"""‘”"' cmll.mamt.m.nm'-lhm o o i1 i e st I Dt T 043-61.
Jnj Kwon S0, W T, Uhe M, Lee 8, iaan I, Large-siale symibeus of Tr(h, maneesls via monhydialyie Solliel eder

e i Ty e e R L Ry lnlwun ﬂmn-h K cods § i Cvem L 161524718300
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FABRICATION OF IRRADIATED NICKEL OXIDE
NANOFIBERS BY ELECTROSPINNING TECHNIQUE

Siti Satwa Zainal Abidin, Masliana Mushmin, Nurazila Mat Zali, Nur Ubaidah Saidin,
Sitl Aishah Ahmad Fuzl and Wan Nar Zafirah Wan Ahmad Fathan

@ ABSTRACT

'Nickel oxide nancfibers, NiD NFs through a mixture of Ni Acetale/polyvinylpyrrolidone, PVP has been produced using electrospin technigue,
‘and then followed with calcination of electrospun composite nanofibers. The effect of applied voltage on the morphalogical structure of
‘nanofibers was studied. Nanofibers Ni Acetate/P\VP and NiO NFs have been characterized by FESEM and XRD. The results of the study show
‘that the optimum calcination tempsrature for the production of NiQ nanofibers is 500°C. An Electron Beam, EB with energy of 1Mandmml
Im set at 10mA was use for iradiating the samples. This is to study the modification of physicechemical characteristics of the samples. |

-

(&) wrropuCTION

|Nickel oxide, NiO nanofibers are good candidates for many applications due to large surface area, psuedo-one dimensional structure and
'semiconducting properties. Ni0 nanofibers can be fabricated using the electrospinning technique, This process involves the application of an
‘electric field to a polymer solution containing nickel precursors, which causes the solution to eject a charged jet towards a collector, resulting in
the depasition of ultrathin NIO nancfibers [Figure 1]. Elec'ltospmn!ng technique is considered the efficient ways to fabricate nanofibers with
‘dtamahls down to hnu of nanunw&els from various materiale such as polymers, melal oxides ‘and composites. There are three basic

! raspint :'_'_ﬂlighwllﬂgss&mpiy anmbdmﬂmrmwmﬂh‘mwmﬂsrmgepuw

%grﬂeaaolbmr{‘{-é], '
@ OBJECTIVE | Tofabricate iradiated Nickel oxide (NIO), nanofibers (NFs) via electrospinning technique.

[_’. MATERIALS AND METHOD \ '7. RESULTS
-

= ThB X- -ray specha in ﬁgure 2, shows the pmsam “of NiO nanofibers after the calcination
> - . process and iradiated MO nanofibers. While figure 3(A) shows the FESEM resulls of
ﬁ* * i - Nite/PVP nanofibers, NFs. Aﬂel' lhe -lunelian pmeasa the rnm'amn of ND NFa are shé\'m
i 3

Fig. 3() The merphalogy of the nanofibers before calcination,
::['6 :a;:“lgn oot of (&) After calcination and (C ) After irradiation of NiQ NFs.

",

@ CONCLUSIONS

—

|Tha characterization results show that the Nickel oxide nanofibers can be easily prepared wl
; - ; electrospinning lechnique via oplimized synthesis route parameters. The sludy parameters of
F:glﬁgeekﬂ:tm:;lnsmp[&]me the soluion such as concentration, mixing ratio, molecular weight, surface hensinnil
on nanofibers. !anmy and viscosity are important to fabricate the nanofibers. The modification of
tphyuimﬂmrnw d\armenm of the samples by usmu EB 1rradaﬁon for the mm:al
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PRELIMINARY STUDY ON THE EFFECT OF VOLTAGE
FOR RUST REMOVAL USING ELECTROLYSIS METHOD

o

Siti Arshiah Alimad Fuzi, Hishamuddin Hosain, Tzura Izzuddin and Suhaila Hani Hhas )

£
i

mmmmhamummmwmmmmamhmmmmmﬁm However, metal artefacts tend to ust. One of
tha methods usad to pravent this is electrolysis. Eleatrolysis is widely usad in the consenvation of metal anelacts as it can remova rust and presanée the onginal condition of
the artafact. A study of rust samples was canied out using the electrolysis methad in order to determine the optimum voltage. This study was conducted using voltages of
&, 10V and 15V respectively for & hours. Anelysis was carmied out using a stereo microscope, hardness tester, X-Ray flucrescence spectroscopy, X-Ray diffrectometer and
balance. Fram the results, il was found that the optiral voltage is at 5V, =

Rt bt i it s v (=) Results and Discussion

(i) Introduction

mmmmmaimmmnuama
weapons, home fumsshings, and symbols of a country'’s govermment.
However, most of these metal materials were discovered by
ressarchers damaged and nearly completely destroyed due to rust.
#s5 a result, artefact conservabion and presarvation are critical. To
remove rust from samples without destroying the archaeological
material, proper processes must be used. The conventional methods
commonly ussd to overcome this problem are soda biasting and
conventional cleaning [1, 2, 2]. However, theee lachniques have the
disadvantage of not being able to remove rust at a comer and depth
of the arefact Therefore, the electrolysis process is one of the

wmﬂnshtnmﬂmﬂdhudutnmmhnn ol M BT W W
O Methodology Fig 2: Handnass fester rosul Fig 3: XAD data

Table 1: mass dih‘i:lnt&XRFd jta i 1, 5V, 10V and 15V &

inbensity [A.uh

| Preparedron plate
g d:umhn_
4

zzms
22 4836
3
ﬂwhuguhﬁgjnigiudmwwwmhdmd)ismmudhsw.
o The sampls treated with SV demonstrated a hardness value that is cosest to the onginal
sample, as lustraled in Fig, 2, compared 1o he samples trealed with olher vollages.
o The succass of the elechrolysis process is further evidenced by the disappearance of the Fe 0y
paak from the XRO spectrum as depictad in Fig. 3.
o A& showm in Tabbe 1, the reduction in mass of the plate after the electrolysis process, is also
significant evidence of the successful denssting (reduction) process.
" Auditionally, X-ray fucrascence (XRF) analysis was parformed to verfy that the samples were
composed of fermous matedals.

Conclusion

Bmdmﬂmﬂmﬂhmmhawmmwmmm
acioss different vollages. However, the hardness of the matenal signifieantly decreased at higher
vellages (8.9, 10V and 15). To mitigale this reduction in hardness, which is critical for heritage
mhqﬁdmmw“sﬂmﬁbhw
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MINERAL USING ALKALINE TREATMENT
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Monatite i an orthophosphate mingsal that containg rare warth
wlements that can be obtaned from varicas other minesats in the
world, The high demand fior rame earth elements and phosphates as
by-produsts has increazed In the use of high techaclogy and
conwmer  products.  After  minfng.  monazite  minersls e
comeminuted and ore refined before the next process, namely
rydeametatiurgy and pyrometallurgy, is carried out for phasphate
recovery. The cracking proceds is an important process to break
down the mineral structure into elements of ramne earth elements

chemieal
separated graing,
granite, pegmatite. Schist, and greiss, AB such grain also weather
resiizant and become dinributed from the hedt rck in downshope
doils and sediments, Thent alic daploited by the rare eanh and
thariam vatue.

1@ AUTOCLAVE LEACHING

Trisodium phosphate was lirst dscovered by 5. !MHH.IIJSD}
at the Battelle Memarial institute for the autockive-based recavery
of thorium and uramivn from monarite sand 1], 30% caustic
solution fescts with L00% manaiie s pasuap 0.007Smm (200
mesh] far & hours at 200°C. The weight ratia of caustic 1o sand used
in the resction K 2:1, or 150 g of eaustic 18 75.¢ of manarite.

' Bhasphate ¢
resultied in the production of 1.5 toa of trisodium phosphate.

“
SEMINAR R&D

:@ FUSION “}

.\'.
MECHANOCHEMICAL DECOMPOSITION ,'
¥,
The breakdown of maonarite with castic soda and monazite
grinding in one ep were the subjects af & sudy by Meerson &1 al,
In 1957, in comparison to alternative cauntic exchamges, the e of
ball milling alninates the gendvation of resction products that
surtesnd mineeal grabis sod huether reduces ceustic use by SO%{3)
In & ball mill that had been heated to 130 °C, Moerson at al, (1957
brerkee dewen monasite vsing solid sodium hydroside. In the lnllowing
stage, the undissolved residue Is subjecied to a second reaction ina
ball mill with a B0 pl-1 sodiven bydrmaide solution,

Caustic fasion technique nploying sodium iy droside was initially
investigated, and it was reponed in Usited Statcs Patend S17636
(1890) (1), Wah the wage of high topersurcs, the reaction
prcducts ar oo hand, making the solid mas diffeall o mangpedae,
which B one of fhe (laws i this pyromeclallspreal process. For this
reaian, The possibility of carrying oul the reaction i om s
salution wos ivestigited.

@ CONGLUSION \';

Eron the reviw study, i was fou hwmmmmm
decompodition s moetly wed for phosphate Treatment on Mmoo,
Plionphate remeved al an carly stpe fof further rare caith cracking
processes, pofentially s a comnsercaal byeprodet, The Lo imes
of phosphate produced are chensing agenl, sugar, food sddilive,
Db, stain semaver, teatile, fentiizer, and deprod,

[1] G, Calking, B Filben Jr, A_ Beearse and 1.Clegp. “Recovery of
thorizm and wonium from menaziie sand. Volume 11, Final Repon,™
Daniclic Memorial Inst,, Columbsas, O (united Seatex) 1950,

[2] G. Calkins, Ohlo. and E.GBohimann, “Proccssing of momzin
sand,” Uniited Sumies Pasenn, 1957,

[1]\\'Kh I Bac 5 Chac, amd H. Shin, "Mechamochemical

ion of monazite W assis the extraction of mee canth
eherngnts,” Joumal of Alkoys aed compounds, vol. 4886, pp. BI0-GE4,
20012,
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SOLVENT EXTRACTION OF CERIUM FROM ACIDIC
CHLORIDE MEDIUM USING SYNERGIST EXTRACTANT

(&) INTRODUCTION

* 55-60% 0l RE coide
| v J420% of phosphate ouide
= BN of Thosum qmide

= D20.8% ol wankam ooide

E
5
:
8

(0) OBJECTIVES

I ——

Al A " Iogether aroind 10 minutes ot AT

i)
b) Drganic

Edmciwiogny |
. o

et

Figure 1: Experimental procedure of synergrstic saivent extraction

(i)RESULTS & DISCUSSION) (©) CONCLUSION )

SYNERGISTIC EXTRAGTION EFFICIENGY  Extrachon of rare earm chioide from monazie moesa
+ The dxparimests weie-caried ot unchr scidic chieide sokut (0.2 M) al Emiciency of Ce extraction was Bucoshily schioved,
arganic--aquecus (OVA) phise rabo of 1. — ¥ Synergist extractants in exdacting cefum from atidic

“ chioride: migium using mmmmmu
mmac«hhmmmwmham s

usang) Eneagy dispersive Xoray Flarescence
tEMRFL ; 1 IR ,w-‘h m’mmm on-r-':d.;
* &ﬂmﬂqmmmmm T - N - . . st
: Before-after l + The synergist extractan of Ce is mane eficint companed

Efficiency of Ce extraction = x 100 o sigle Exlrackant undir room lempaivalune,

Table 1: Effiiency of Co extiaction ik Wt s it |" )
AanE (@) REFERENCES |
: o o C ’  Sebeboddi o oL, Nucker Engineering and Technologr,
Table 2: The exdracton of Ce betwéen differerl exbractants pryrgiely
. Hizaysh gt al, Compies Rendus Chimég, 1112 {2019),
THT,
. Mithea 1 L, Joumal of Chamicl A Malaliagy, 53
(2018), 572-580.
ritraction Wi 58, Hyomatsiurgy, 191 (2001), 147,
hmmmhhwm 5. Hidayah st ol oumal of Mecharical
system. Sciances 12 (2018), 33023342
. thmhrmumwm ol Ce “u
from acklic chioride madum using { )
ron e re oy ey s e (1) ACKNOWLEDGEMENT |
Iﬂuii.mbymlﬂﬂ’&mﬂl IL Mnerel & Rere Eath Units, Metenal Technology Growp
(66.24), D2EHRAMABGUAl 336 (516%), Cyphos WiAliuat 336 (MTEG). Indusiral Techawlogy Division (BTI). Malzysian
(51.2%) and TBPARgual 236 (42.0%) Hucier Agency.

.’"‘} o huifhvir oiiwimiadedn, pioaiss conthet Altpnbee Tl !lﬂ!-‘mlmﬂ.'lﬂﬁ
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PreLiMiNaRy STuDy on tHe PRoPeRTiEs oF
MaLaYSiA TrOPiCaL WooDS

Suhaila Hani llias, Nurliana Ros }

utilized by b '_ nmmmn_

mmmmnuammu*,' '.;.;.;.rqan.n i -*an@a.mwowuﬁemddmnumum'
mnmmmmwgmom o' ch al stru . Th ic | : cellle umwm«mmnmmm'
Eloctron Mi ..EEB

--“__._...4._4_ mi il e - e — o e = e ———— —

have been cut toa
cortain dlaes

BESULTS & DISCUSSION

FIELD EMISSION SCANNING ELECTRON
nicnoscorl' {FESEM)

Tropical wood is main

been consist of cellulase,

hemicolluloges amd The anthar extends

lignin. Generally, O.H gratitude o the staff of

stretching absorption the School of Wood

bends (around 3306 cm-1) Indusery  at uiTM
~ and C-H absorption hands ~ Jengka, Pahang for
~ (around 2896 em*!) have ~ providing the tropical
~ contributions from  all - woods,

these  type of tropical

wireds.
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QUICK SCREENING METHOD FOR Ra-226
DETERMINATION IN WATER SAMPLES

Yi Mei-Wo, Noaraditah Abdullah, Salahuddin Muhamad

@ABSTRACT

Present of Ra-228 in waler is of concem due fo its radiotoxicology. Limits were set for Ra-226 concantration in waters by authorities to ensure public safety. Ra-226
measurement can be performead by vanous mathods such as through gamma specirometry afier secutar equilibrium or via aiphabeta energies after chemical purification
and measured with alpha spectrometry or Bouid scintilation counter. These methods were either ime consuming or required chemical separation before measurement. A
mwappmam is discussed in this article 1o screen mm quickly withoul neither have to wail for secular equilibrium nor involve complicated chemisiry process.

: Mraditional Meastrement Methods
Ra»i.‘!ﬁ is significant radionuchide in water. :
Ra-226 decays into fadon gas (Rn-222), contribuing 1o Gamma spectrometry after |  Alpha spectrometry or Liquid
enviranmental and heallh risks. secular equilibrium Scintillation Counting (LSC) after
Long-term exposure can lead o diseases Fke lymphoma, bone: chemical separation
cancer, and leukenmia,

(")EXPERIMENTAL
Standards Set Preparatwn Sample Preparation
| : |1m.mm|mm.;nm.
0.1 mL Rs mns:u.mnm.mau'l

102 Ra-226 + 3.8 mL OWe 10 mi. cocktal |m""-‘“"““"""“"""'l"""“""'-"““"‘u
f
'M

D.dlllhﬂ!i-l. mb DW + 10 ml cocktail tﬂrlulmmlll!*inlﬂ- |
| 0.5 mL Rar226 + 8.5 mL DW + 10 mL cocktail eccktail

I
= e 0.5 Bg/L with gamma spectrometry) ,
Ih-i? 150518 Bolg, cockiall = ULTIMA Gold F, L“ date 17 A m}

(&) RESULTS AND DISCUSSION |

A

Sample

=035

=08

<058

58 Eik: S
1678 E <055

BeEs 425

®

Erwage - - MEExITA - <056

Counllm\mhumdmI'heﬂmnForlwfm\ﬂﬁsU‘ﬂtsﬂkﬁd\\iﬂ!R&mmhmlmebrmmlmmmmtmwmm

+ The growth in count rale was due with the ingrowth of Rn-222. The more Ra-226 thal been spiked into the wial, it would resull higher count rate.

+ The count rates reached the maximum value and assumad to achieve the secular equilibrium between Ra-226 and Rn-222 This value remained constant after 27 days
(= 7 half-lives of Rn-222) which agreed with findings reported by Yu et al (2011).

+ Experimental values match theoretical values wilhin £4%.

+ For the unknown sample 2, the net epm gave some reading bul the net cpm values ware similar throughout the months, which indicating these counts should not be due
1 the Rn-222 ingrowths but likely due to some unknown interference such as chemicakicolour quenching. As mentioned by Knshnaswami and Cochran (2004), in an
enclosure airtight condition, mdmmhmmmndorﬁhdemylﬂnnlbyaﬁmﬂmorpmdﬁahn

(0)coNcLUSION )

From this sludy, m:mwmdwhmemmehewbmkeaqmmmdmmmwmmmmhmI!‘spum!aﬁ
useful and accurate for measurement of the high radicactive sample but encounters some confusion for low concentration sample. However, this method can still be used for
screening by applying a higher detection Bmil. The usage of this approach | method can avoid the time needed lo wail for secular equilibrium prior to measurerment, which
can be helpful when one required to make urgent decision.

Kaishnaswassi, 5. and Cochran, J.K. ecitor(s), {2008); L1-Th Serias Nuclides in Aquatic System. Elsexiar, Cndond, 458pp.

i, L., hiaants, . ana Otysisegens, G, (2071), Asspssmes of radon enleass from concrtn companents. in e Dessal low-level waste noar surfacs disgosal taciity Exiemal Repont SCK-CEN-ER-11A, SCHCEN, Mol
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MEASURING THE CONCENTRATION QF PLUTONIUM ISOTOPES, PU-239+240 IN
SEDIMENT SAMPLE USING ALPHA SPECTROMETRY AT KOREA INSTITUTE OF

NUCLEAR SAFETY (KINS)

Mohd Zuhair Mohd Sanus|, Noor Fadzilah Yusol, Jeonghyeon Ryu, Chagyeon Les, Cheolsu Kim

Diaefin Kim

(i)INTRODUCTION |

The distribution of plutonium isolopes in
sediment is aftributed to multiple factors, The
predominant source is the global radioactive
atmospheric  fallout resulting from nuclear
weapon testing conducted between 1945-1980,
the Chernobyl nuclear accident in 1986 and
Fukushima Daiichi Nuclear Power Plant (FDNPP)
disaster in 2011 (Galuszka and Migaszewski
2018). The most common technique used for
measuring plutonium isatopes in environmental
sample including sediment sample is alpha
spectrometry (Rameback, H., et al 2020).
Moreover, alpha spectrometry is one of the best
and most sensitive assays for determining very
low activity environment sample (Skwarzec, B.,
et al 2016).This study focuses on measuring
concentration of Pu isotopes Pu239+240 jp
sediment sample using alpha spectrometry at
Korea Institute of Nuclear Safety (KINS).

RESULT

Table 1. show of result for determination of
concentration Pu-239+240

Sample | Weight | Concentratio | Certificati |Relative
of SRM nof | anvalue, |bias (2)
435?[31 pHE‘iff-:-m puziw-:in.
a/gl mEBg/p
40572 1098 104
4,1269 10.79 104
42416 10.14 104

5.56
.70
-2.54

Table 2. shows the amount of Pu-242 tracer for
each sample and the chemical recovery

Sample | Concentration of Fi**(g) | Recoveny (%)

2.0678 85.53
2.0722 94.56
20716 94.58
1.9146 103.12

<
SEMINAR R&D

Directer General,

(£)MATERIAL & METHOD )

The sample was dried in an oven at about 70°C for 3 hours. In
order to remove organic material, the sample was ashed using
furnace about 500°C almost 16 hours. A Pu-242 tracer was
added into sample before it was dissolved in concentrated
HNOzand H,0,. To remove suspended malter, sample was
filtered using a decompression filter device through 0.55mm the
Whatman filter paper. The filtered sample was treated by NH,
OH continuously until a precipitate formed in the alkaline
solution. A centrifuge machine was used to separale the
supernatant from the precipitate at a speed of 4000 rpm. After
centrifugation, the separated precipitate was collected. The
reduction of precipitate was achieved using HNO;and
CyHy 0. The separation of Pu was executed using TEVA resin
by ftreated with HNO; and HCIL Electrodeposiion was
performed at 1 A for 90 minutes. The determination of Pu
isotopes in the sample was counted using alpha spectrometry
system,

(0)DISCUSSION |

The data on the concentration of Pu*“+2*"shows values nearly
equal to the certified value. However, samples 1 and 2 shows
values higher than certified value by10.4 mBg/g whereas, sample
3 shows a relative bias of -2.54 %. The higher values in the
experimental results compared to certified value probably
indicate measurement errors or uncertainties in experimental
setup. The chemical recovery of Pu?*2 was 85.63% for the
blank sample and 94 -103% for the samples. A chemical recovery
higher than 100% is commonly considered abnormal and
indicative of errors in the experimental procedure. The alpha

peak of blank and samples showed only a few counts at
background levels, suggesting that no contamination occurred

during experimental procedure.

Anthropocene, Encyclopedia of the Anthropecene, 1:213-217.

Journal Citation: H. Rameback, A. Tovedal, P. Lagerkvist, 5. Jonssan, A. Vesterlund,
(2020}, Alpha spectrometry and liquid scintitalion counling for the measurement of
238Pu, Z39Pu, 240Pu, 241Pu, 242Pu and age. Apphed Radiation and Isolopes, 164:
109293,
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A NEW APPROACH FOR THE PREPARATION OF
CHITIN FROM GAMMA IRRADIATED SHRIMP SHELL

Sareda Idrig, Khersaton Abu Bakar, Zakara Dris. Maznah Mahimd, Norhashidah Talp, and Mural Aizan kisye Mat Sant
MU LEAR UNTUK GAKYAT

N 1 (C)RESULTS & DISCUSSION

A study was conducted to investigate the impact of gamma
irradiation on the extraction of ¢hitin from shrimp shells, The & ==
shrimp shells were exposed to gamma irradiation of up 1o 100
kGy and then subjected 10 a process of extracting chitin using
less harsh organic acid and alkaline reactions at a temperature
of 80°C for a duration of 5 hours. The thermal stability and
chemical composition of pure and treated shrimp shells was
assessed using TGA. The analysis of the pristine shrimp shell
revealed the presence of chiting protein, and calcium
carbonate. The analysis conducted using EDX, TGA, and
FTIR demoenstrated that the composition of the recovered
shrimp shell is almost equivalent o pure chilin produced
using a commereial progedure,

OBJECTIVES )

»To study gamma irradiation as a tool for pretreatment [ antav it sin
process of shrimp shell w form chitin

»To characterize shrimp shell after demineralization and
deproteination process with the aid of gamma irradiation

AR S b A ] SO baled

T

N |
Fifert % FTE s Hihe ot B mail ekl ekl 3 el o iad Irfaled Wi i R iR
Fenctin f grrams sviBe

[Z)CONCLUSIONS

An effective and environmentally friendly method for extracting chitin from
shrimp shells has been devised wilizing moderate organic acid and alkaline
with the aid of gamma irradiation. The chemical composition (TGA).
functional groups (FTIR), and elemental analysis (EDX) findings showed that
the chitin generated using the suggested technique was of high purity when

Pigarr . Chiwn rvirmiogs wilh the wd ol pemea rrlenes 3
i compared to commercial chitin

SEMINARRED  © S oot | e
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W ANALYSIS PROCEDURES |
5 ENTAL SAMPLES USING RADIOCHEMICAL
A ON AND ALPHA SPECTROMETR

Nurmul Assyikesn Md., Jallary, Jalal Sharib @ Sanp, Chrescius Anthonius, Mohd Tamizi 1shak

(i) ABSTRACT

mmmmmmmam Radiochemistry and Emvironmental Group (RAS) for analyzing uranium isotopes (24U, 25U, and “2U) in environmental samples
through radicchemical separaion and aipha spectrometry. The procedure, tested with |AEA-385 and LAEA-412 cedified méerence matenals, shows high acouracy, precision, and
repeatability, demanstrating s ruggedness and robusiness for reliabie uranium analysis in sediment samples.

(2)INTRODUCTION (%) RESULTS AND DISCUSSION

* Jouuae s of varkm o emionmerial s . : @Repeatabiiity

TR Bioais =
M M g e i —0

Figuraz 4 mmm-m

estnretrannd

»  Method validalion is critical in analytical
chemistry to-ensure the rellabiity and PR Bousion oli pla gt wicaes
accuracy of analylical methods v OBy B and P were identifed at their respective
{Rambla-Alegre et al, 2012]. energy ranges (Figure 1)
¥ N peak engrgy interferences were obsernved,
¥ Effactive: uranium separation from the sample malrix was PR
Jm- ; i T —————
Accursle isolope idenfification wilhin a namow energy rangs.
of approximately 200 kel was achieved, ¥ m‘“’“m“mx

conditions {within £30)
\/ccuracy  Figures 243 lusirale the method's reliabilty over
: - repeated analyses.

et ]
EEER

\/Preclsion
v rales were consistently above BO%,

indicating refistifty (Table 1).

¥ RSD values for ™U and 24U were below 20%,
‘showing consistent perfortiance (Table 1),

¥ Z:scores for 251 showed no significant deviation rom

| Ruggedness |

fﬂnh.hdmmdﬂwmm
blas and demonstrated high accuracy (Table 1).

/JRobustness ——
* Thet method's robusiness was demonstrated by« Caloulated U score <164, demonsirated consistent
cansistent pedformance across various CRMs, resulls across diferent analysts (Table 2)
using IAEA-385 and IAEA-412, yielding good The results confirmed that the method maintains high
L ; g results (Table 1). accuracy and precision regardless of who conducts
() CONCLUSION i) W
mmmmﬁhMMmm?“U Z#(), and 2 in environmental samples has demonsirated high selectivity, accuracy, precision, repeatability, nuggedness,
wmmwmm&mmmmmu confirming its reliability for uranium analysis in sediment samples

(i) REFERENCES

+ AEA. 1997, Environmental mmmmm#mm mill and in sitw each projects (November), 253-283.
+ Rambla-Alegre, M., Esteve-Romero, J. & Carda-Broch, 5. 2012, Is it really necessary to vakdate an analytical method or not? That is the question, Jouma! of Chromategraphy A
1232 101-109. hiip:dx.doi.crg10. 1016/ chroma 2011.10.050.
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Taburan Keradioaktifan Radionuklid Semulajadi
Dalam Tanih Sekitar Taman Alam Kuala Selangor
KSNF Selan gor > -

(i) ABSTRAK ) KEPUTUSAN & PERBINCANGAN

faiasi kepeda manusia den alam sekitar. Peningkatan bahan radiomklif o Aktivili Spesiik Radionukiid Dalam Sampel Tanah/Sedimen
semuiajadi dl dalam parsalitaran, lerutamanya dalam lansh, memerkan

perhatian dan pementavan kerana ia merupaken saleh sabu laluan dedahan "

radkasi kepada manusia dan masyarakal selecnpal Kajian dan pemaniausn 4

terhadap taburan dan penantuan akivit radionuidd semulaadi boeh sigunakan

sebegal panduan dan rujukan, tendamanya semasa pendedanan bohen

radoaklil yany tidak dirancang, Sampel tanah pemukaan dan beberapa lokasi

yang dikenal pasll o sekitar kawasan sekitar Taman Alam Kuala Sefangor

n
(HSHPY telah deamisl untuk dianalisis. Penguiuran Kepehatan radialtil dalam :
sampel tanah belah dijlankan menggunakan sislem pengiraan spakirometi i
gamma yang dlenghapi dengan pengesan Gemanium etulinan Tinggi (HPGE),
Kapulusan yang diperdleh menunjubkan bahawa julat kepekatan radioakliiti
U adalah antara 194 hingga 3540 Bokg”, %*Th adaiah dari 24 20 hingga
4570 Bykg', ©Ra adalah antara 22.18 hingga 36.10 Bakg', Ra adalah

anlara 2470 hingga 40.44 Bakg" dan YK berplal antara 1288 hingga 58.75 B e sy g
Baky'. dengan ndal puraia masing-masing 4,64 Bqkg, 3218 Bokg . 2355 L b T v NI
Bakg', B5.70 Baig" dan 30.20 Bokg. Niai kepekatan radioakiivil radionuklid
ini didapali rendzh alau selara déngan nils yang dilaporkan datam kajian lepas.
Katakunci: Spekinmeti gama, Tanah, Bahan Radicakil Semulajadi, Pengesan D - T
HPGa.

LT Al o Eh ] R
0 @M -4 (L= 300) (AT-80 (1284 - 3878

WU wThil! =FalE wREE w Kl

I@ PERNYATAAN MASALAH

Hepafua untik wjudkan
pengkalan dadafemaskini
bapakstan | padioniidd
fermesinal

Wcidnds man

Ahil projek IAER RAS 7037 dan juga semua kakitangan Kumpulan
Radiokimia dan Alam Sekilar (RAS), Bahagian Teknologi Sisa dan Alam

SEMNARRED  © gz T
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BERYLLIUM-7 CONCENTRATION IN RAINWATER OF TWO SEASONS STUDY
(KAJIAN KEPEKATAN BERYLLIUM-7 DI DALAM AIR HUJAN DUA MUSIM)

mmd@nﬁmm'mhtwmmMMdmﬂrmme
atross an event and folkswing a high-magnitude or prolonged rainfall evenl.

Objective: Thus, e main abjectie of this paper i ko idenify the distibutian of "Be concentration in
rainwaler af savesal staions in Peninsular Malaysia. Hence, raimwater collected in three study aneas
containing "Be in rainwater can be used a5 a databssa in Peninsular Malaysia,

RESULTS AND DISCUSSION

The analysis results from this study can be seen in table 1 and figure 4
from an individual rainwater samples throughout the sampling period.
Analysis results have shown that the concentration of "Be varies from 0.58
Bq I to 3.62 B I and and 1.81 to 4.29 Bql for the dry and wet seasons,
respectively. Meanwhile, the mean value of 7Be cancentration as a whole
is 1.06 and 2.29 Bqi'in the dry and wet seasons. However, the average

seasons from this study did nol have & signficant
s (o vaua> 008 result of "Be concentration analysis from this study found that it is not

much different in value from the results reported by other researchers
(Table 1 and Figure 2).

Material and Methodology
Sludy area

Bappurnl atuibons in JH i wrurs ddunitfled in e Tabie s e el "D simsnlions By s brs vmsoet b gl Sosuwmng
e T Tabah satass. Panovele Mk

e 'Be Lo Bl Anstar Eaty
rotari

.

Counting and analysis
Filkursd pupsr woutalnbiy
ot s

CONCLUSION
Tt e/t 0 rass e At S cosoerericn of "B b e e
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DEVELOPMENT OF A CAESIUM-137AIRBORNE
DISTRIBUTION MAP USING CTBT DAT

dashilah Bahan mad (brahesm Abu Bakar Azni Abdul Aziz, Mabamad Syahiran Musts
Ahsriad Hasn K amareddin

(i) tropucTiON )

Since 1946, the Asia Pacific region has encountered significant radiological contamination risks due to various human activities, including nuclear
tests (most recent by OPRK in 2017) and reactor accidents. The region also experienced a millennial reactor accident in 2011- the TEPCO
Fukushima Nuclear Power Plant accidentl. The incident released long-lived fission products, predominantly volatile isotopes of indine and cesium'@,
into the atmosphere; and has raised serious concems about radiological contamination, particularly in nearby countries such as Malaysia.
Understanding atmospheric and hydrological processes is crucial for assessing the transport and impact of anthropogenic radionuclides and for
developing effective monitoring and mitigation strategies. Once released into the environment, radionuclides are subject to natural processes such
as wind patterns, precipitation, evaporation, and water currentsi, which can transport them over varying distances. This study contributes to
emvironmental radiological monitoring and the understanding of radionuclide transport by utilizing data from the Comprehensive Nuclear-Test-Ban
Treaty (CTET) database. CTBT data were selected due to its complete database on anthropogenic radionuclides.

(©) stuoy ossecTIvES 3 (&) merHopoLoay

. To collect, compile and sort the data of relevant aiborne anthropogenic
radionuclide by seasonal monsoon, sourcing from the CTBTO radionuclide
database, within the Asia Pacific region surrounding Malaysia.

. To develop and visualize the spread of airborne anthropogenic
radionuclides, specifically Cs-137, using ArcGIS Pro.

{. NOVELTY )|

. Previous studies focused on the Asia Pacific region due to significant
nuclear activities over the past two decades. Consequently, Malaysia, in
the southwest of the radionuclide concentration mapping, was primarily =
analyzed from the northeast to the east, excluding the western region, ' '
Using the RN42 station at Tanah Rata as a comer point also led to the ALY M
omission of certain areas within Peninsular Malaysia from the analysis. RADIONUCLIDS e I

. Presently, there is no airbome Cesium-137 digfribution map available that hencass Lo
spans from Japan to the Malaysian environment.

(©) ResuLT ANDDISCUSSION ) () ACKNOWLEDGEMENT /

‘Northeast Monsoon g s s s e i Heartfalt gratitude to
201_1.’2012& 2021/2022 | : 1. the Malaysian Nuclear Agency,
g ~E N T o) e = 2. the Preparatory Commission
for the Comprehensive
Nuclear Test Ban Treaty, and
3. the International Islamic
University Malaysia.
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(29 wrpont of 1311 and 137Cs from
Fulnhima by the Hal jemn morfwst momeon
Journal of Trwircasvental Radiosctivity. 197, Té-80
3 Povines ot mk 0N Wy, Wis and By
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STATISTICAL ANALYSIS OF MONSOONAL IMPACTS ON
ANTHROPOGENIC RADIONUCLIDE DISPERSION
TOWARDS MALAYSIA EAST COAST

N
Bashillah Baharddin, Nur Ameera Amnudin., Anis Syuhada Ishak Norain Isa, and Ahmad Hasnulhadi Che Hamaruddin )%}

o

(i)INTRODUCTION |

For many years, the Asia Pacific region has been persistently threatened by radiological contamination, stemming from natural events
like earthquakes and human-made incidents such as nuclear accidents and weapens testing. On March 11, 2011, Japan experienced a
record-breaking 9.0-magnitude earthquake, followed by a massive tsunami. The Fukushima Daiichi Nuclear Power Plant (FONPP)
suffered a power outage, leading to reactor overheating and hydrogen explosions. These explosions released radioactive materials into
the environment, with substances discharged into the ocean via atmospheric fallout and the direct release of contaminated coolant
waler. For this study, data is sourced from the JAEA Marine Radioactivity Information System (MARIS) and the Malaysian Nuclear
Agency database. The data will be analyzed using ArcGIS for spatial distribution and SPSS for statistical relationships. The findings are
expected to have significant implications for enviranmental and public health policies, aiding in conservation efforts, and public health
measures, and enhancing future prepared'less and response strategies for radiclogical threats.

(2)STUDY OBJECTIVES

a) To quentify and analyze temporal trends of ¥Cs, with a focus on the
impacts of monsoonal variations.

b) To apply the Inverse Distance Weighted (IDW) interpolation method to
identify hotspols in regions with sparse dala.

¢) To propose zoning basad on guidelines established by international
regulatory bodies.

@ NOVELTY

A zoning map of the long-term presence of radiocesium in marine
environments particularly for Malaysia's east coast has not yet been
developed, even more than a decade after the FONPP accident.

@ RESULT AND DISCUSSION )

d\h-u ANOMA hhMM:hm

mmnm Spﬂdﬂhﬁmn"”u o The Southwes! mormsaan
mmzmmmnmm in 2017 along e Malaysian coast
Alom Guidefines:
1. By, K., Dak, M, Adyama. N, Baribei-Nitson, €. e, Wi, B, MM, L, Ougitbon, B & Sewth, I, M. [2017). Fubuitema Bamhi-Cerved

Charmsesn, 5, Hgey, ks
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0 STUDIE
ERGY ELE

ON DEPTH PENETRATION OF
TRON ACCELERATOR USING PHITS
CE DISTANCE OF PTFE MATERIAL

Mohd AzharAtmad, Mohd Faiz Mohd Zin, B, Eso Kwes Wah, Mukhlis Mokhta, Abd Halim Baijan,

Rokigh Mohd Sabr, Pulen Nuralish Husna Mohd Tajuddin

(i) Introduction )

Low-energy electron accelerators are wudely utilized in
various scientific and industrial applications. Malaysian
Nuclear Agency has successfully developed a Low
Energy Electron Accelerator (LEEA) with the maximum
energy of 250 keV and beam current output of 30 mA.
There are several parameters to be tested and studied
including the depth penelration profiles of electrons in
material after passing through titanium foil and the air.

In this study, we use Particle and Heavy lon Transport
Code System (PHITS) to perform Monte Carlo
simulations of low-energy electron penetration in PTFE
materials in different distance to enhance the
understanding of electron-matter interactions and
provide data that can be used to optimize the design
and application of LEEA.

(£)OBJECTIVE

The objective of the study is:

1. Toinvestigate how low-energy eleclrons penetrate
into palytetrafluoroethylene (PTFE) material

2. To determine the depth penetration profiles of low-
energy electrons penetrate into PTFE material,

3. To analyze the effect of distance by examine the
distance between the scanning window and the
PTFE material affects the penetrafion depth of
aleclmns

METHODOLOGY

The geomelry setup is design based on the
dimensional size of LEEA, including the accelerator
tube, 25 pm titanium scanning window and positioning
of the PTFE samples varying distances (5,7,9 cm) from
the scanning window as shown in Figure 1.
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ngure 2 a absorbed dose in Gy and b) electron flux
(1/em2/source) for Sem from Ti scanning window to PTFE sample

The study is confirming that increasing the distance between the
scanning window and the sample PTFE material leads to a
decrease in penetration depth. Figure 3 shows that distance of
Scm give highest depth penetration around 80 pm compare with
70 pm and 60 pm for 7 cm and j ) cm, respectively.

,,.-'_‘\‘
N

CONCLUS!ON

This study sucaessfully amployed the Monte Carlo simulation
method using PHITS to investigate the depth penelration of low-
energy electrons in PTFE materials in different distance from 5 cm,
Tem to 9 em from window to the sample. The findings demonstrate
that the penetration depth of low-energy electrons is highly
dependent on the distance and malerial's density. Energy
deposition profiles indicate that low-energy electrons deposit most
of their energy near the material's surface, with rapid attenuation
as depth increases. This characteristic makes low-energy
electrons particularly useful for applications requiring surface-level
treatments.

()FUTUREWORK

Further research is recommended to explore the effects of different
geometries and more complex materials on electron penetration lo
optimize electron beam applications across multiple fields.

Bin Ahmad Fax 4503 011 7154
Techrnical Support Drvisian

|.l.u-um Tl 603 0011 1221
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ASSESSMENT OF STRUCTURAL INTEGRITY OF BIOLOGICAL "\Qi
SHIELDING STRUCTURE AT REACTOR TRIGA PUSPATI (RTE/ '

LU=

Hasnyah Md Raz), Muhammad Khairul Anff Musiats, Naim Syaug Hamzah, Mohamed Ammuddin Mohamad Rosl, )
WUKLEAD UNTUK QAKYAT

Muhammad Zuthelmi Mahad, Mohd Huzair Hussain, Noor Azreen Masenwat, Julia Abdid Karim

Cwer its operational lifetime, Reactor TRIGA PUSPATI (RTP) has undergone several aging processes, which may impact the structural integrity of the
biological shielding. To ensure ongoing safety, the RTP needs regular inspections, including tests for concrete strength and overall structural health. The
rebound hammer is a tool used to quickly estimate concrete strength. This research alms to assess the RTP's structural health by considering factors like

material condition and the effects of aging. S
() Introduction

Over its operational lifetime, Reactor TRIGA PUSPATI (RTP) has undergone several aging processes, which may impact the structural
integrity of the biclogical shielding. To ensure the continued safety and reliability of the RTP, comprehensive monitoring and

| inspection assessment are essential involving regular assessments of the biological shield's structural integrity, including concrete
strength testing, reinforcement condition evaluation, and overall structural analysis. The rebound hammer is a non-destructive
testing tool commanly to estimate concrete compressive strength in-situ. It operates by measuring the rebound distance of a
spring-loaded mass after impact with the concrete surface. To effectively utilize the rebound hammer for assessing the RTP
biological shielding, a detailed test protocol, including test locations, number of readings, and data recording, has be established.
Thus, this research aims to assess the structural integrity of the biological shielding at RTP by considering factors such as material
properties, loading conditions, and aging effects,

Rebound Quality of Concrete

The testing process involves pressing  (a) The hammer is held perpendicular to the concrete Quality of the concrete was evaluated by refarring
the rebound hammer at 40cm  curface (b) The spring is compressed fully (c) The 10 this table.
intervals on the selected biological spring is released, propelling the mass towards the
shielding surface. concrete (d) The mass rebounds due to concrete
resistance. A slide indicator measures the rebound

) Results and Discussion

Test Location Hebound Mumber ‘nnerete The RTP's concrete surface was evaluated using a rebound hammer at 344
points.

Beam Part 1 & 2 Ground Level concrete shawed very goed hardness (rebound values 42.0-44.2).

Beam For z “ b e Concrete varlations were observed, with Beam Port 2 and Sample Storage

J;*:: : 11 :‘:I: ‘: | : - areas showing the highest and lowest rebound values,

\‘; = \'ﬂnrw‘_ : ’ e ! Level 1 concrete showed good layer (rebound values 37.8-32.7)

SAMPY 06Ag = Concrete variations were observed, with Beam Port 1 and Beam Port 2 areas

showing the highest and lowest rebound values.

The average rebound value for the entire RTP wall was 39,2, indicating high

durability.

Beam Porl 1

Beam Port 2

Beam Porl 3
Beam Porl 4
Sample Storage
Thermal Coloum §

) Conclusion

* This investigation assessed the condition of the RTP wall primarily through rebound hammer testing. Results indicate that the concrete generally meats
or exceeds required standards for its role as a biological shield within the Reactor TRIGA PUSPATI.

&
SEMINAR R&D

MUKLEAR MALAYSIA 2024




PRELIMINARY INVESTIGATION OF [68Ga]Ga-DOTA-DMDP
OF ISOLATED PHENOLIC COMPOUND AS PET IMAGING AGENT

Hazlina Ahmad Hassall'?, 'Chan Gomathi®, Saifullizan Mohamad', S Yaallini Sukumaran?, Khalfah Awang’, ‘} m l l H

Wan Hamirul Bahrin Wan Kamal', Zarf Ashhar, Muhammad Fakhrurazi Ahmad Fadait* pfloer iy
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(i JINTRODUCTION
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OCCUPATIONAL UVR EXPOSURE:
CASE STUDY FROM A UV DISINFECTION SYST_/

Shamesh Raj Parthasarathy, Zulkifii Yusof and Zuhaili Zainuddin ) n_l U H
MUKLEAD UNTUK BAKEAT

‘ INTRODUCTION OBJECTIVE
UV radiation (UVR) is known to cause adverse heallh effects that The study aims to
can manifest over both short and long term. UVR is absorbed in < Determine and assess the UVR from the UV Disinfection System
the skin and the adverse health effects are mostly confined to the <+ Analyze the UVR level based on the International Commission on
skin and eyes. Protection against UVR emitted from artificial Non-lonizing Radiation Protection (ICNIRP) Guidelines
sources is generally straightforward where sources are used ina < Raise awareness m UVR Safety in workplaces and surrounding area

confrolled work enviranment, . METH ODO LOGY .

UV DISINFECTION SYSTEM

Distance

Irradiance Irradiance
[em) : ;

N (wfen?)  (W/m?)
Surface 0 7709 9.11
50 1037 1.23 [
100 362 0.43 ; 2 -
200 110 0.13 4.0( e
300 51 0.06 O ]
o M- I veaovs | () CONCLUSION
500 6 0.01 71.0 ACAUTION] " Minimum distance of any personnel not
600 ] 0 L wearing any PPE should at least be 600 cm
Table 1: Average irradiance, effective irradiance ¥ rubber || o POFE in farms of full-face UV Shield & UV

& the permissible exposure duration at the Front z 7
of the UV Disinfection System at 150em T this nrea gloves should be womn for direct operations

e Cl Fo Juths inkwmation, pidass coalet Al Tel B0 B?‘ll!‘&-!
SN RED -~ O B e St ™ 5
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NAVIGATING LASER SAFETY IN
INDUSTRIAL AND MEDICAL SETTING

Shamesh Raj Parthasarathy, Zulkifii Yusof and Zuhaili Zainuddin

w
MUKLEAD UNTUK BAKYAT

(i) INTRODUCTION © OBJECTIVE

Lasers continue to shape our world, bridging medicine and This study aims la

industry. The primary hazard from lasers is eye and skin exposure <* Gauge the level of understanding & awareness of Industrial
to the laser beam itself. The concentrated energy in a laser beam & Medical personnel on Laser Safety parameters

can cause permanent damage fo the relina and comea of the eye, % Investigate the challenges faced in Laser safety

including blindness, as well as potentially severe skin burns *» Ralse awareness in Laser Safely in workplaces and surrounding area

(©) METHODOLOGY
%+ 20 personnel from organizations consisting of indusirial & medical field were enquired on the important aspects of laser safety.
++ Focus area of the discussion, survey, investigation & determination on the Level of Awareness (LOA) (%) an:
¥ Personal Protective Equipment (PPE) on choosing the right Optical Density (OD) number for each laser safety glasses
» Personal Protective Equipment (PPE) specifically on the correct usage & maintenance of the laser safety glasses

» ldentification of Laser Controlled Area (LCA) & Nominal Hazard Zone (NHZ)
» Engineering control when dealing with open beam laser involving usage of laser salety barrier, interlock, beam block & IR viewer

6\@ ?'f‘ (&) RESULTS & DISCUSSION }

[ Personal Protective Equipment (PPE): OD &VLT =

| ’L’OA 10% oot ety 1o, [ e ‘f":-,..t“'“ ';'._r_';'.'i‘..'g."

QD

II'I’

L]

1
“Tw™

O LCA VS NHZ

CONCLUSION

« Vital to understand OD & how it relates
to laser safety.

« Laser eye protection should be visually
inspected for defects prior to use.

1% Safety measures within LCA mitigate
| risks associated with laser use.

“» Engineering control measures are
essential in any setting in maintaining a
safe and secure work environment,

% Raising awareness aboul laser safety
is crucial to prevent accidents and
protect both professionals and the

~ pubic
SEMINAR R&D 0 R ot T Shameah R Pamassrty Fox 603 981 214

CLEAR MALAYSLA 202 Malaysian Nuclear Agancy (Nubiear Mateysa) | Redation Healih & Safely Division
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« The natural background radiation is emitted from a variety of natural
Earth's crust itself is filled with natural

and artificial sources, The
radicactive sources

« Environmental radiation monitoring I performed for the purpose of
assessing the dose to the general public from a nuclear or radiclogical

facility

« Natural background radiation is a radiation that
present in the environment and the major source of
human exposure to low-level ionising radiation

STUDY ON EFFECT OF HOLDER TO ENVIRONMENTAL )

DOSIMETER OSL

PUBLIC DOSE LIMIT

mSv/year

RADIOACTIVE

With HOLDER
| {20 units)

SAMPEL PREPARATION

» ANNEALING: 1535

- READ INITIAL READING &
RAW DATA

Read data : MICROSTAR READER

IRRADIATION SET UP |
. BOURGE : X-Ray
= ENERGY : 40 kV & B0 kV
- CURRENT : 10 mA
« INAIR

DETECTOR )

e

RESULTS & DISCUSSION

=

« Percentage difference betweean

Standard dose and Measured
dose at energy 40 kV & 60 kv

« Percentage difference without

holder at all dose : « 507

+ Percentage difference of OSLD
without holder = with holder for both
energy (40 kV &80 kV )

\\‘7

NUKLEAR MALAYSIA 2029

SEMINAR R&D

« The average differences between
osl with helder and without
holder :

* AD KV 48R
o GOKV 48 %R

(9 2
L, Maor Fatin Shuhada Bintl Ab Hamid
Passarch Oifcar

Malaystam Nuelear {Wusidear Malaysia)
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Comparison of air kerma measurements between Medical Physics

Laboratory (MPL), Malaysian Nuclear Agency and the IAEA Dosimetry
Laboratory For X atiation qualities used in general diagnostic radiology

Asmaliza Hashim, Moehd Taufik Dollah, Wan Hazlinda |small, Asmahani!lbrahim, Nur Shahnza Zainuddin )
&

(i) INTRODUCTION _ () OBJECTIVES

MPL - accredited 'ab"’ﬁtﬁ’!’ for MS 'SO"IEC 17025:2017  w Ty demonstrate the measurements and calibrations services are
[Nﬂ SAMM: 275) with scope nf_cdlbrabon in diagnostic radnbgy equivalent with international standard

MS |SO|'|EC 1?’025.201? fequ“eme'm Otause ?.7 E Eﬂsunm ﬂ'le " To l'rarify u-le wnsﬁtm am valuafe u-'e cahbmm pmdure
valid'rty of resulls b}f Pal'llﬁipa'lm in Interlaboralnry mrrlparisms ﬂpﬁlf&d at the MPL

To ensure MPLs calibration services meet intemational o To fylfil the MS ISO/IEC 17025:2017 requirement clause 7.7

standards - participated in comparisons programme
@ METHODS

The comparison was performed in terms of air kerma, K,
Transfer chamber Exradin 3 was sent to MPL
MPL chamber: PTW Model TW34060 (connected with electrometer PTW
UNIDOS Model T10005)
Xeray source: Philips MG165, manufactured by the YXLON International
X-Ray GmbH
= Added filter: Al for RGR quality; Al and Cu for RQT quality with (99.9%
purity)
= 4 radiation qualities was selected:
Radiation HVL  X-raytube Tube current
ul mm Al) vol K A
RQR-2 142 40 7.0
ROR-5 252 70 25
ROR-10  6.62 150 15 g
RATH 815 120 25
* FDD=100cm = Beam diameter = 17cm

Transfer chamber: Exradin 3

. Theresutofmemnparmmsﬂ N
. Nm-mlihlaﬂnnmafﬁc}antdatamﬂmdhyﬂnm
Participant TAEA
Nx@SOUT U3 Tmcwbly et | gu  Avkem -,mm' =3

mm“ﬂm“m“mﬂmm_
| Rors | 252 | o | 7er | a7 T GaEd [ 0293 m“m“mm
|_RQR-10_| -33-“-22--!--3"_?- | &n | w | 7 | 13 | FmE |

| roxo | s05 1 o0 [ 7er 1 a8 | fakq [ eiess —-J-m—m—
= The results showed the R 1o be in reasonable agreement (1.001 - 1.008) = Valid for 5 years

= Standard uncertainty of the comparison of about 2.2% = Fulfil the MS ISONEC 17025 requirement

= The results of mmpamon was ACCEPTABLE = Measurements and calibrations services provided by

The comparison result is an h'.rduabta mechanism for ensuring the precision and '. ACKNOWLEDGEMEN TJ

accuracy of MPL measurement capabilities. The acceptable results demenstrate that the

MPL maintains a high standard of measurements and calibrations on par with The authors wish to express sincere thanks lo
international standard. KMS staff for assistance given for this work.
£
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ELECTR

GNETIC FIELD RADIATION

REQUENCY

XPOSURE IN SELECTED

MAPPIN?#A}:D PROFILLING OF RADIO

LOCATIO

IN KUALA NERUS, TERENGGAN

. = W N
Wan Syazln binh Wan Yunoh; Robe bmi Tukimin, Nor Afrina binki Zains], Mubsmmad Shaheir bin Abu Samah

and Aida rin bindl Kamafiudin

(i)ABSTRACT

Radiofrequency Etectromagnetic (RF EMF) Fiekd are used In a lots
of application, mainly for communication, These day, wireless
communication become a need and play a vital role in human life.
To allow wireless communication connected via mobdle phones,
communicabion tower must be around the area of the user. The
Increasing numbers of communication tower raise a concemn on the
health effects of RF EMF toward human. This study involved 12
communication tower around Kuala Nerus, Terengganu, Kuala
Nerus 15 the new district in the state of Terenggany which had been
deciared as a separate district from Kuala Terengganu in 2014. The
RF EMF safely assessment was conducted using broad band
eleciromagnel probe. The RF level in this safely assessment was
measured in unit Vim and pWiem?. RF EMF radiation levels
measured from this study were compared lo the exposure fimils
Ioward human as mentioned in Mandatory Standard issusd by the
Malaysian Communications and Mulimedia Commission (MCMC)
and the Intemational Commission on Non-lonizing Radiation
Protection (ICNIRP). Result of the study show that RF radiation
level at Kuala Nerus, Terengganu s still far befow the permissible
exposure limil by MCMC and ICNIRE.

(i) INTRODUCTION

The assessment on RF EMF around Base Stalion Tower (BST)
was conduched by Non-lonising Radiation (NIR) Group, Mataysian
Nuclear Agency. This study was undertaken in collaboration with
Universiti Sultan Zainal Abidin (UniSZA). Kuala Nerus was
selected because of UniSZA was located in this dislrict and it was
Ihe newest disirict and the most populous district in Terengganu.
The measurement encompassed at 12 selecled locations in Kuala
mmmmmmmmmmmam
fiedd strength and power density al identified lncations. Measured
radiations were assessed and evaluated against the exposure
mwmmwmmwmﬂimw
the MCMC Mandatory Standard, determination No.5 of 2021 and
ICNIRP.

(®OBJECTIVE )

OO mw:mmnﬁwmmmmu
accessible places at selected area in Kuala Merus.

= To analyse the RF radiation compliance emitted by sslected
base station lower in Kuala Nerus based on the Malaysian
Communications and Mulimedia Commission (MCMC)
Mandalory Standard and Intemational Cormmission on Non-
lonising Fladiation Protection (ICNIRP) guidelines.

) METHODOLOGY

o

SEMINAR R&D
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Figure 1: The location of assessment &t selected location in Kuala Nerus

R

e e s i

|I|I*||||I|I|I|I|

Al all of measurement locations, the averaged radialion levels were found o vary
between 0.02 uWiem? to 0.59 WWicm? (0.27 Vim o 1,49 Vim) of which the highest

level measured at BST12 (Kampung Banggol Paya Terung) thal comesponds o
about 0.143% lower for public.

(0) CONCLUSIONS

Tmmmﬁwy[ﬁF}Ianlmlalsamadareain Kuala Nerus,
Terengganu were measurable bul of very low levels. The electrical field slrengths
were well below the exposure limits stipulated by the MCMC Mandatory Standard,
Determination Mo.5 of 2021 for members of he public. The presence of the RF
radialion emitted by fhe base stabion tower installed at 12 selecled locations
combing with the present loads and the background radiation would nof lead to any
significant radiation exposure recetved by mambers of the public working o living in
the area of concem. Residential area, school, mesque and retall area does not give
any significant changes 1o the RF radialion level as the selecled area was actually
lncated near residentzal area. A new RF Safety Assessment shoukd be done if there
are any changes to the existing antenna on the base station fower.

The author would ke o acknowledge the Non lonising Group (NIR), Radiation
Health & Safely Division (BKS), Malaysian Nuclear Agency for supporting this
Mmmmmmﬂbuﬂamﬂdlmmaﬂhm
cassary help during the measurament activity in Kuala Nerus, Terengganu,

Tel 503 - 5911 2000 et 1504
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Ketepatan geo-lokasi GPS dalam aplikasi
Ststem Pemantauan Opearasi Tugas (SPOT-Me)
il Mei-Wo ) m Hﬁ
(5)  ABSTRAK

SPOT-Me ialah aplikasi mudah alih dibangunkan oleh MAMPU untuk merekod waktu kerja pegawai secara elektronik.
Namun, aplikasi ini menghadapi cabaran dalam ketepatan lokasi GPS, dengan rekod lokasi kadang-kadang sehingga 1.5 km
berbeza dari lokasi sebenar, walaupun ianya masih dianggap sebagai berada dalam kawasan pejabat. Kesilapan ketepatan
bagi lokasi waktu masuk (28.6%) didapati adalah 2.3 kali ganda lebih tinggi berbanding waktu keluar (12.5%).
Ketidaktepatan lokasi ini didapati tidak dipengaruhi cleh keadaan cuaca, lokasi di dalam atau luar bangunan, atau masa
merekod. Walau bagaimanapun, penambahbaikan ketepatan GPS boleh dicapai dengan mengintegrasikan aplikasi tersebut
dengan perkhidmatan lokasi seperti "Google Maps".

()PENGENALAN (©) KEPUTUSAN

Perkhidmatan Awam mula menggunakan Sis‘tnm Kad Perakam Lokasi masuk direkod sebagai “dalam pejabat”
Waktu pada 1981 untuk memantau kehadiran pegawai, dan ¢ 4 - i
kemudian menggantinga dengan Sistem Perakam Waktu

Elekironik mengikut Surat Pekeliling Am Bil. 1 Tahun 2004 (PKP

2023). SPOT-Me, aplikasi mudah alih yang diperkenalkan oleh

MAMPU mulai Ogos 2020, membolehkan rekod waktu secara

atas talian melalui peranti mudah alih dengan fungsi geo-lokasi

GPS untuk memantau kehadiran dan pergerakan pegawai (PKP

2023; SEKP 2023). Walaupun mempunyai manfaat dalam

merekod kehadiran dan memantau pergerakan pegawai

menggunakan GPS, SPOT-Me menghadapi cabaran seperti

kesukaran akses sistem, ketidak-sempurnaan rekod lokasi, dan

ketepatan gec-lokasi GPS. Sebagal penyelia “Kumpulan

Radiokimia dan Alam Sekitar”, kajian ini dilakukan untuk menilai

ketepatan GPS SPOT-Me dalam merakam kehadiran di dua

lokasi berbeza sefiap hari selama figa bulan,

{_/EKSPERIMEN
Tempoh: Hari bekerja Jan - Mac 2024,
pagi (masuk), mﬂlﬂn (keluar)
Peranti: Xiaomi model Redmi
Ralat jarak: < 1 meter

.. KESIMPULAN

1. SPOT-Me boleh direkod di dalam/luar bangumu.
2. Ketepatan GPS SPOT-Me ada ralat sehingga 1.5 km tefapi
masih direked sebagai "dalam pejabat”.
3. Cuaca cerah, berkabus, mendung, dan hujan fidak
mempengaruhi ketepatan gec-lokasi GPS SPOT-Me,
4. Lokasi poranti boleh dikesan dengan tepat walaupun
Lokasi daftar keluar butang lokasi tidak sentiasa dihidupkan, tetapi peranti telah
GPS: 2912810°N, herada di lokasi itu untuk satu tempoh masa tertentu.
101.771668°E . ! Disywkan untuk mengaktifkan aplikasi kedudukan seperti
Dalam bilik Google Maps bersama SPOT-Me untuk memastikan
Data: 48 set I\'alﬂpahn guo-blusi GPS yang lebih baik.

RUJUKAN h

+  PKP, Pekeliling Ketua Pengarsh, (2023, Garis Panduan Pelaksanaan Sistem Pemantauan Operasi Tugas (SPOT.Me) di Agensi Nukiesr Malaysia, Pekefiling Ketua Pengarah Bil 05123,
NMBKP.O.01.02 Jid.2 (18), Nuklear Makaysia, Bangi,
- SEKP Surat Edaran Ketua Pengarah, (2023), Garis Panduan Pelaksanasn Sistem Pemantsusn Operasi Tuges (SPOT-Ma) di Agensi Muklear Malaysia, NMBKP.1.01.02 Jid.2 (20),
Nuklear Malaysia, Bangi, <
<
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AUDIT SISTEM PENGURUSAN KUALITI MS ISO/IEC17025:
2017 MAKMAL RADIOKIMIA DAN ALAM SEKITAR (RAS)

Worfaizal Mohamed, Mooradilah Abdullah dan Muhammad tzzal Musmmar Ramii

(i) PENGENALAN )

Audil kualiti merupakan salah salu komponen pemmg yang harus dipatuhi dalam sistem pengurusan kualiti ISONEC 17025, la berlujuan untuk
memastikan pelaksanaan dan prosedur yang ditetapkan digunapakal di samping menambahbaik dan meningkatkan lagl tahap operasi
sesebuah organisasi. Makmal Radiokimia dan Alam Sekitar (RAS) telah memperolehi akreditasi MS ISONEC 17025 sejak 8hb Disember 2005,
Bermula dari tahun tersebut, Makmal RAS telah mengharungi beberapa siri audit dalam dan luar, di dalam usaha mengekalkan akreditasi MS
ISCNEC 17025. Kertas kerja ini akan membincangkan mengenai ketidakpatuhan (NC) yang diperolehi hasil danipada audit-audit tersebut dan
tindakan pembetulan yang telah diambil aleh Makmal RAS bermula dari tahun 2018 hingga 2023 mengikut standard M3 ISQ/IEC 17025:2017.

() KETIDAKPATUHAN YANG DIPEROLEHI )

Hasil dari audit yang dijalankan, Makmal RAS telah menerima 34 ketidakpatuhan
masing-masing 17 dari audit dalaman dan audit luar, Klausa-klausa di bawah keperluan
sistam pengurusan menerima ketidakpatuhan yang paling tinggl iaity sebanyak 12
ketidakpatuhan, dikuli dengan keperluan sumber dan proses isitu masing-masing
sebanyak 10 ketidakpatuhan. Manakala klausa 6.6 (khidmat yang disediakan oleh
pembekal luar) merupakan menyumbang vyang terdinggi sty sebanyak 4
ketidakpatuhan, dikuti dengan klausa 64 (peralatan), 8.2 (dokumentasi sistem
pengurusan) dan 8.5 (tindakan unluk menangani risiko dan peluang) il masing-
masing sebanyak 3 ketidakpatuhan.

(O omcanpEvBETULAY

Makmal RAS telah mengambil findakan pembetulan terhadap semua ketidakpatuhan

yang diperolehi hasil dari audrt dalaman dan audit luar. Tindakan pembetulan yang

diambil adalah bagi memastikan semua prosedur dan amalan di Makmal RAS Heseran s
mengikut kehendak standard selain dari menambahbaik proses sedia ada. Kesemua  eeuusan =72
tindakan pembetulan ini telah berjaya diambil dalam tempoh masa yang ditetapkan
bagi memastikan ianya tidak menjsjaskan kualili cutput Makmal RAS.

(i) AUDIT KUALITI: SUATU PEMERHATIAN )

Melalui audit kualiti yang dijalankan, adalah diharapkan agar pihak luar
(juruaudit) dapat membaniy mengenalpasti kekurangan dan kelemahan yang Rajah 2. Pecahan ketidakpatuhan mengikut keperuan
ada dalam sistem pengurusan kualiti yang diamalkan. Pemilihan juruaudit
juga edalah penting kerana merekalah yang akan melihal secara
keseluruhan pelaksanaan sistem pengurusan kualiti di sesebuah makmal,
Bﬂpﬁr@ﬂdlumdmbﬁmngﬁmdﬂmhdwyangdmm
kiteria ulama dalam memastikan juruaudit yang dipiih Hu mampu

menjalankan audit kualit da'ngan berkesan. Tujuan pelaksanaan audit kualiti e s
ini bukanlah uniuk mencari kesalahan sebaliknya uniuk membantu pihak ; ! Gl
makmal memastikan semua klausa di dalam standard MS ISO/EC 17025 1

diamalkan dan dipatuhi. Kerjasama kedua-dua belah pihak adalah penfing ! " ' II II l '

bagi memastikan perjalanan audit kualili ity benar-benar memberi manfaal L
dan berkesan terutama kepada pihak makmal. SODOSPLDIIIESIIINID

0

KESEMPUL-ﬂU- X :jl Rajaih 3. Pecahan ketidakpatuhan mengiut Kausa

Audit kualiti merupakan komponen penting yang periu dipatuhi oleh setiap makmal dalam melaksanakan MS ISONEC 17025, Audit dalaman
bertujuan untuk membantu makmal menghadapi audit luar agar semua kekuatan dan kefemahan sesuatu proses i dapat dikenalpasti.

Keberkesanan sesuatu audit kualiti itu bergantung kepada banyak fakior antaranya juruaudit yang berpengetahuan dan berpengalaman serta
tndakan pembetian yang diaksanakan.
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HARI BERSAMA ICT 2024 (HBICT2024)

PUSAT TEKNOLOGI MAKLUMAT (PTM)

(i)PENGENALAN

Tarikh Program: 26 Jun 2024

Tempat dan Mod: Dewan Tun Dr. lsmall secara Hibrid
Tema: Al Dalam Kehidupan

Jumiah Kehadiran Keseluruhan Peserta: 236 orang

/" Gambarajah 2: Tahap peningkatan program terhadap
pengetahuan dan kemahiran sedia ada berkaitan tugas
» peserta

(%) 1F|‘I
F 3 2 B ,/
Gambarajah 3: Pengetahuan dan kemahiran dalam

« meningkatkan keupayaan dalam menyelesaikan tugasan
{problem solving)

W

20

204

Gambarajah 1: Tahap pengetahuan dan kemahiran baru
dalam Al

i

Iqﬂ]

" Gambarajah 5: Kefahaman dan keyakinan
/ peserta sebelum dan selepas program
Sebelum

; NTEI 0[?%1
= 1 2 3 4 5 /

/ Gambarajah 4: Kemahiran dalam meningkatkan keyakinan
dan keupayaan diri untuk melaksanakan tugas dengan lebih
cekap

. ——

(U)CADANGAN 5

* Menawarkan tajaan dari individu atau syarikat
luar untuk menaja hadiah untuk program ini
bagi sesi kuiz

* Menyediakan ruangan gerai atau booth untuk
penaja-penaja dan penceramah jemputan
untuk  mempromosikan  produk  atau
perkhidmatan yang berkaitan

+ Melanjutkan lagi tempoh masa program

= Tambahan pembiayaan program

<
SEMINAR R&D

e

/ Gambarajah 6: Pencapaian objeklif program

a0

=T - .
(®)KESIMPULAN

Kehadiran peserta HBICT 2024 yang telah
direkodkan secara hibrid buat pertama kali
membuktikan sambutan di luar jangkaan iaitu
seramai 236 orang peserta secara keseluruhan
merangkumi kehadiran fizikal dan secara atas
talian. Kehadiran seramai ini mungkin tidak akan
tercapai tanpa usaha dan iltizam yang padu
daripada semua warga PTM khususnya dan
warga Nuklear Malaysia amnya.

Tl 5038811 122

Ampation:
Centru fer Information Technology and Fax :+503- B0 2154
Analications (2TM
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MALAYSIA: ADVANCING RESEARCH AND DEVELOPMENT ON
NUCLEAR SCIENCE AND TECHNOLOGY THROUGH IAEA TECHNICAL
COOPERATION PROGRAM

Harnmmi Kasim, Sili Sysenna Mal Sali; Syahnl

ABSTRACT

Malaysia has been an INEA Member Stale since 1989 and has made significant achievements in nuclear science and technology. Recent
milestones include the extension of Nuklear Malaysia's designation as an IAEA Collaborafing Centre until 2027, recognition for contributions
to regional cooperation and awards for plant mulation breeding. Malaysia's current priorities on the development of nuclear science and
technology focus on radiation safety, industrial applications, human health, food and agriculture, and environmental management were
aligned with the United Nation Sustainable Development Goal (UNSDG).The country has developed capabilities in areas such as non-
destructive lesting, mulation breeding, food iradiation, and eddressing plastic peliution through nuclear techmgues lrough technical
cooperation program with IAEA. Malaysia is actively involved in IAEA infiatives such as NUTEC Plastics, Rays of Hope, ZODIAC,
AomsdFood and has incorporated nuclear science into secondary school curricula. The counlry continues serves as an important centre for
nuclear experfise in Southeast Asia. In recent years, Malaysia has also made progress in using isotope techniques for greenhouse gas
evaluation and sterile insact technology for past control, Malaysia continues to advance and strengthen #s nuclear infrastructure, research
and development, and expand applications of nuckear technology across various sectors, in alignment with National Muclear Technology
Policy and cooperation with the |AEA and regional pariners.

) mwsm TC PROGRAM

© Malaysia signed its CPF for 2022-2027 on
29 September 2022
+ Improving the human heallh infrastructure
4+ Supporting the food and agriculture sector
= Prolecting water and the environment
+ Enhancing the indusinal seclor
+ Strengthening nuclear safely and sacurity s
* Impreving radicective weste management e prlon 4 e

Cola ing Cantra in 02T Malgia regeive an FA0-

g o 2y IAEA Cutstnnding Achievement
= . i i Rl Prooniding, Adwiced "
"\, Rl Conmaaton A s MowDutrchmTgand L oo
IAEA SUPPORT IN THE 21ST CENTURY ) ot s o to s Cemmavdwirzvm. © Jesamert npiact mutaton
= onganigng momm than B RCA abechanlogies In icease The
activities that benafited more than i’ velf solficiency bevel and
1200 pesonnel, s well as Tood seeurity, by uing radiation
providing 41 technical experts to teeed better ciop visieties, wiieh
ragion B e e of e MMB 157 has

SUCCESS STORY e o

Tneeena by ot least 40% .

Per instance, not per individual

* 4 national TC projects
implemented.

O22 fellows and 5vs.
A2 4 training participants

T 726 meeting participants
2PPD expert missions received

~Spurce of dotg ; JAEA Technical Coopergtion (TC)
“Departrierd, 2024

RAS 1024MAL1017 - mwuhmm MALS033, “Strengihening Analylical Capabiliies for Food Safety

; nuumwshkwmamm Indushries’”,

Meieysia is developing R4D capacily in the ullization of
Malaysia i continues fo advanced and hdﬂmtwmwmmwmmm-
strengthened  its  nuclear  infrastructure, .‘"‘“"ﬂwwwmhﬂnwwum ihvough

This  innovative reflects
ressarch and development and  expand ek

(0) CONCLUSION '

ia's commiment ta mdvancng sustainable sciuhens
applications of nuclear fechnology through — managing piastic waste, ::wndng the nadion's dediceéicn ;:
IAEA TC Program in alignment with National ~technological excellence and environment. Malaysia is one

mdsgg-GTwmy Policy (DTNN 2030) and ::kmh LAEA MUTEC Plastic Iniistve o address

o For ether RS, Pl e SONlat Amerbion:
© e
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BANG, ERI00KAMNG, SELANGOI

Haimbml Kaskm
Aﬂnyﬂﬂlm Pimvinggand Intemnational
Felalion Dassien

and Faod Searity’, Malsysia has daveloped a capaciy for the
use of molope lechniques for greenhouse gases evaluation and
rubigation. This bechiique hiss been used lo quantily the
pettways of GHG emigsions from agricullure, e.g., nitrifcation
and of dentrifcabon procass lading o e amicsion of N2O,
Applications of the measurement of GHG emissions in arable
and grassiand systems, leading fo improving rice: production,
mainkgring soil heakh and reducing greenhouse gas emissions.
Advanced capacily in using cosmic riys is bo measure moisture
levets in sos, help fanmers in effciently use water lo ensure
their crops thrive even in hargh climate conditions,

Tol <003 8901 221
Fam | +ER3- BRIT2154

Fomal hazmim@nm govmy
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THE EFFECT OF RAW MATERIAL HANDLING CONDITIONS ON
THE STANNOUS (ll) CHLORIDE CONTENT OF STERILE AND
PYROGEN FREE DMSA LYOPHILISED COLD KIT |

. INTRODUCTION

= Asterile and pyrogen free dimercaptosuccinic acid (DMSA) Iyophilized ecld kit is formulated for kidney imaging in nuclear
medicine by radio-labelling with radioactive material called technetium-99m.

= This kit contains a single important raw material that is called stannous (Il) chloride.

= Stannous (Il) chloride contents in every lyophilized kit should be tested by a polarography fechnigue.

= In this study, the effect of raw material handling conditions on the stannous (II) chloride content of sterile and pyrogen free
DMSA lyophilized cold kit will be determined.

(2) OBJECTIVES

= Toevaluate the percentage of stannous () chioride content of sterile and pyrogen free DMSA lyophilized cold kit.
= To determine {he effect of raw material handling conditions on the stannous (II) chloride content of sterile and pyrogen free

DMSA lyophilized cold kit, )
(¢) METHODOLOGY
= - - STANNOUS CONTENT ANALYSIS
| FORMULATION OF DMSA KIT | | RAW MATERIAL HANDLING co::azmo: | BY POLAROGRAPHY
Dry cabinet o
50 vials of Iwgh‘illzed DMSA

(&) RESULTS AND mscussmN )

Graph shows that the percentage of stannous (1) chicride cantent in DMSA

= [ — o Iyophilized cold kit were 38.48%, 48.50% and 53.70% at which the raw
STANHOUA CONTENT i DUIRA KIT matarial handiing condition in open lab, dry cabinet and laboratory glove box
respectively. The percentage of stannous (Il) chioride content in the DMSA
ﬂmmmwmmwmm{wmv&

Metrohm, Swherlanﬂ} hlm_ I

me.mmmsum(mmmwhemmms
exposed fo the atmospheric oxygen. The inert condition in the laboratory
mmmmmhwmmmmmmms

compared to open laboratory and dry cabinet. Thus, the percentage of
il D ‘stannous (1) chioride content was higher when it is handled in laboratory
glove box.
(£) CONCLUSION
In conclusion, the content of stannous (Il) chioride in DMSA kit was affected by the way raw materials are handled. The stannous

(Ily chloride contants that were handled in 2 laboratory glove box was found to be higher compared to handlhg in a dry cabinet
followed by an open laboratory environment.

() REFERENCES
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STRUCTURE, MORPHOLOGY AND HYDROGEN STORAGE
B | PROPERTIES OF TIMN ALLOY SYNTHESIZED BY

b

MECHANICALALLOYING TECHNIQUE

INTRODUCTION

Much research has been underiaken to investigate the hydrogen swornge properices of various types of metal hydride families such as Mg-hased systems, BCC alloys and
intermetallic systems (AR, AB, (Laves phose). AB, and AB.) (Nobuko et al 2017, Nivedhitha er ol 2024; Lototskyy et ol 2005). AL the present time AB; intermetallie
compounds do not satily the requircments for mobile stemge duc to low gravimetric stomge capacitics (< 2 wi, %) and often high maserial cost, An inexpensive imermetallic
systern with the reqnzite sorprion pressure o a desired lemperatire with adequate kinetics has the potential to be a hydrogen storage matenial for these markets,

OBJECTIVE

EXPERIMENTAL

= All starting matorials were proparcd inos milirmn, sgon
hove box, The glove o fissethon is v minimiss oxygen
(0 =5 ppem) and modstare (H0 <1 ppe) contamination
of aamples.

* Allys wen prepared by mechamical allvying the stanting
‘materinls wilh toluene using & Glen Mills Turbula 110
shakor-mieer with  ball-to-ponder (mass) rabo of 12:1
and milling time of 40 b, Then the as milled semples
were put imo ibe 316 siinlews seel gl cell and
mncabed at BO0°C under vaswum For 3k,

CHARACTERIZATION

o The Laftice parsmcter of the alliys wese determimed by
Bruker 18 Advamce diffrmciometer (Cuba rsdisbon) with
a 20 mnge of 30 - HHF wving H02° sicps and 2 08
count. lime per slep with operating conditions of 40 KV
ried 300 A

« Miceostructonal observalzons were
womhicted on @ Philips XL-30
Scanndng  Eleetron  Misrossapy
(SEM) using o sevondacy electon
detoctor aperating at 15 ke, Tho
micrescope was coupled with an
Chifind Inabrunsésits ey
diperiive  KoHay  spociromcor
(EDS} for clemental analysis,

v, It comsiat of valve |, B
valve 2, vabve 3, valve d
and valve 5,

CONCLUSION

o To symihesize and to investigate the propertics of intermetsllic compounds (TiMn alloys) ax o suitable enmdidates for moterial-based hydrogen (hydride materiaks).

r

RESULT & DISCUSSIONS

M*hmﬂl'il of 12:0 & {a) 2 hﬂ‘!
12 1 and () 30 b milling times.

* Fig. 1. XRID pattem of asssilled Tivdn,
s sing BPR of 12:1 at 401
eallieg s sl admealed at 2O0°C.

= Fig 10, XRD patierm of
Tiguraaiadny i

« Fig 10, NRIY pattern off left) and
Tig sty snibing sy 2.

» Fig. 1E. XRI paviern. of staning powdsy
Ti

Table 1. llamdh-lg—nixphu counpeailion and

mn waleulatiad from XRIY
patierns in Fig. LA 6l 10, Mathematicnl
fitting méenainties ars provided {2 dandiad
ST

Fig. 2. BF image and the comesponding EDS
shemantal tuapgrieeg of TiMie,
Tig gty gait oty 0md
TigrposZeyzuasing, Cry 5
(bwight region is shown by the black amow) 0

Fig. JEDS spestra of (a) TiMig ib)

TeMn alloy  compounds with  the comporaton Tidi,  Tiggpfrg My (O and * Ty o2 gty €, 3 i ()
Ty miery g Mg oy o v boen symithcsied, A remocryatalime Ti-Mn afloy wan formed r'ﬂr.fr""‘imr“‘-u(;'.u
when the starting reagets were mochanical allaying for 40 b wsing o ball-so-powder (massh P

watio of 12:1 and snucaled at S00°C. The additicn of PCA kads 10 the formation of carbide

phase (T40) i the samples. The presense of impurity, carbade (ToC) and axade (T phises

resulted & decrense in Cld loves phase w1 % in the syncthesised semples. Only 57.24. 51,8

and 3181 wifh 14 phase were formed in Tidng Tiefr g Mo Croe and

T sy e Ming /Oty y respietively, The result alee dhowwd that the heoretical vabss of 1.9

Iayudrogen wi % could mot be rashed by theve samples. Therefore, for fure work, samples s -

with an oxygen seavenger and an effective PCA that will not react with the starting reagents B T | Fig. 4. Hydrogenation Kinetics on

should be studicd,
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NEW TRIGGERING UNIT OF MNA-PF
>

Rokiah Mohd Sabd, Abd Halim Baljan, Mohd Fatz Mohd Zin, Puter Nuraliah Husna Mohd Tajuddin, Lea Kwee Wah,Dr,
Mukhlis Mokhtar, Mehd Azhar Ahmad, Mohd Noor Shafesk Jaafar, Mohammad Kanmi Mansawir

(i) ABSTRACT :
A new friggering unit has been developed to operate Malaysian
Nuclear Agency Plasma Focus (MNA-PF) device at voltage up to
6.0 kV. The performance of the new triggening unit was tested in
the MMNA-PF device and the result are reported in this paper.

INTRODUCTION

Nuclear Agency's Plasma Focus (MNA-PF) is a simplified version
of the device where it is a Mather type that can operate maximum
al 12,5 kV, 30 pF with a low development cost and is effective for
producing neutren radiation, x-rays, ions and is good for leaming
and understanding of the fundamentals of physics in the field of
education and teaching. MNA-PF device design based on UNU /
ICTP PFF (The United Nation University / International Center For
Theoretical Physics Plasma Focus Facility) in the Asia-Africa
Associalion for Plasma Training Network (AAAPT) program.

Malzysian Nuclear Agency Plasma Focus [MNA-PF)

The triggering unit is an electrical circuit system used as a trigger
for the discharge spark gap that acts as a switch to transfer energy
from the capacitor to the electrode in the vacuum chamber. It is
required to generate a pulse with a very sharp rise and fall time to
trigger the spark gap switch for the best swilching performance.

In order to ensure that the MNA-PF works propery, one of the main
components which is a new trigger unit has been built to replace
the existing trigger system which has been damaged.

“) TRIGGERING UNIT

£
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(0)DISCUSSION

Key Components and Functionality

v Capacitor Bank: The energy source for the plasma focus,
which stores electrical energy that will be released during the
discharge,

v Triggering Mechanism: A reliable triggering unit, such as a
spark gap, is used fo initiate the discharge. This mechanism
must operate al high voltages (up to 15 kV).

v Discharge Process: When the lriggering unil activates, it
allows the stored electrical energy to flow through the plasma
focus tube. This resulls in the formation of a current sheet that
accelerates down the tube, leading to a pinch effect where the
plasma is compressed and heated to high temperatures.

v' Operational Characteristics: The efficiency and reliability of
the triggering unit directly influences the performance of the
plasma focus device,

Anew trigger unit was developed and tested. Experiments were
only conducted up to 6.0 kV. The plasma focus system was
found to be self-discharged, and no focus (pinch) was produced.

‘Setting up a new tnggering unit to achieve plasma pinching in a

plasma focus device can be challenging due to several factors
that can prevent effective operation.

Achieving @ pinch of plasma in a plasma focus device is highly
dependent on the interplay of voltage, trigger reliability, spark
gap, gas conditions, electrode design, circuit configuration and
diagnostic capabilities. Addressing these factors is essential for
effective operations.
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ASSESSMENT OF STRUCTURAL INTEGRITY OF BIOLOGICAL

AT RTP

dd Fosli

Qver its operational lifetime, Reaktor TRIGA PUSPATI (RTP) has undergone several aging processes, which may impact the structural integrity of the
biological shielding. To ensure ongoing safety, the RTP needs regular inspections, including tests for concrete strength and overall structural health. The
rebound hammer is a tool used to quickly estimate concrete strength. This research alms to assess the RTP's structural health by considering factors like

material condition and the effects of aging.

Introduction D
Qwver its operational ifelime, Reaktor TRIGA PUSPATI (RTP) has undergone several aging processes, which may impact the structural integrity of
Ihe biclogical shielding. To ensure the continued safely and reliability of the RTF, comprehensive moniloring and inspection assessment are

|| essential involving regular assessments of the biological shield's structural integrity, inchuding concrete strength testing, reinforcement condition

evaluation, and overall structural 2nalysis. The rebound hammer is a non-destruclive testing tool commonly 10 estimate concrete compressive
strength in-situ. It operates by measuring the rebound distance of a spring-loaded mass after impact with the concrele surface. To effectively
utilize the rebound hammer for assessing the RTP biological shielding, a detailed test prolocol, including test locations, number of readings, and
data recording, has ba established. Thus, this research aims 1o assess the structural integrity of the biokgical shielding at RTP by considering
faciors such as material properties, loading conditions, and aging effects.

Average Rebound Quality of Concrete
Mumber

The testing process involves pressing e (o) The hammer Is held perpendicular fo the concrete  Qually of the concrete was evaluated by referming
tebound hammer al 40cm intervals o the — surface (b) The spring fs compressed fully (c) The spring 10 1his table.
selected bivlogical shielding surface. is released, propedling the mass towards the concrete (d)

Sample Storape

Beam ['ort 1
Benm Fort 2
Beam Fort 3
Beam Port 4
Sample Storape

Thermal Colonm

The mass rebounds due lo concrate resistance. A slide
Indicator measures the rebound distance.

The RTP's concrete surface was evaluated using a rebound hammer at 344
points,

Ground Level concrete showed very good hardness (rebound values 42.0-44.2).
Concrete variations were observed, with Beam Port 2 and Sample Storage
areas showing the highest and lowest rebound values.

The average rebound value for the entire RTP wall was 39.2, indicating high
durability.

This value is higher than that of the Dhruva research reactor.

(&  Conclusion

This investigation assessed the condition of the RTP wall primanly through rebound hammer testing. Results indicate that the conerete generally meets or
exceeds required standards for its role as a biological shield within the TRIGA PUSPATI reactor.

«
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ANALYSIS THE PARAMETER OUTPUT OF CHARGE SENSITIVE PRE-
AMPLIFIER THROUGH GENERATED PULSE SIGNAL BY USING
MULTISIM SOFTWARE

n, | Ismad, MH M Salfaly, MI and NH A Hadi )}

(i) INTRODUCTION

Pro-ampldier in nuclear counting system is purposaly i recesve and filier undesineble lne noise of
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(£)RESULT & DISCUSSION

(&) concLusion
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1. At 200ns Rise Time. Ihe oulpir votage shaws signficant fuchiations and peaks, especially around 50 m and 150 mV
Input voltage. This indicates a highly sensifve response of the preamplifier at fhis fime constant, with the cutput vollage ot
fallowing a smooth frend.

2. At 3508 Rise Time. the oulput votage shows & Mofe consistent irend compared 1o s 2000 lime constant. but st
exhibils some fuctuations, The cutpul vollage increases with the input voitage, but wih noliceabla peaks and iroughs,
Indicaling some ineiahility in the rasponse,

3. AESUORERISETime, the output veitage folows a
Thess are fewer fluctuations, and e outpul vallage steadily increasas with the input voltage, indicating a more siable
respanse of the preampiifier of this Sme constant.

)
||: G Zengetdl, med Fegh periormance tiferenaal- iyt o iter” Appl. Rk Iscd, vol, 120, pp 85-100, 2017
2] A Rogalsks and Mmuwm Bull Poish Acod. 561 Toch Sea. vol, 62, Jors 2006
[3] H. Harmeda el 8l "Chatge and curmen for pulses shape "N, Methods Phys, Res. Sect, Aheoel Speciromsters, Dabecl,
1. F. Knol, Radiation detection and measwrement. John Yilkey & Sans, 3010
15101 McGreges and J. K Shole, Radiawon Dessctont: Conenpls, Méthods, and Dievicos, CRE Press, 2020

L

(R For lurther infmation, plsase ontact” Auentioe Tal '.W:ﬂﬂl?.?'l
SRR O e [ REER




ANALYSIS THE PARAMETER OUTPUT THROUGH CONFIGURATION
THE DESIGN PARAMETER OF CHARGE SENSITIVE PRE-AMPLIFIER
BY USING TAGUCHI METHOD

B A Ralan, | lsmall, MH M Sallsh, M| Sukur-and NH A Hads )}?

(i) INTRODUCTION (&) METHODOLOGY
T shudy debvos inda an in-deph analyss of CSPA culput paramaters by configaring design Selochon a Detign Pacamatt

e the Taguehi mathed -
o

 S—

|

RESULT & DISCUSSION
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Parameter |  Name

f . 1. The new higher value feedback cagsciter eonsistenly defin
_ (E) CONCLUSION | 1 rem e vttt capsiocny e
e eisme dlstign with 3ny valus of feecback resistr,

3657 % 2nceeasing valus of feedbock rosistor ot any feedback resistor valus lead increasing
- 37023 3 gein percentage of output valtage

713 e i
A REFERENCE

74T i
BES BN [1] Singh, G.K., & Sinha, P (2018). Optimization of CMOS charge-sensitive preampifier using Taguehi

18588 melhed. Journal of Electranics Research.
S S e {2]Lin, C.C.. & Chen, YH. (2018), Optimization of kw-naise amplifers using Taguchi method,
38606 BAME Internationsl Journal of Gircuilt Theory end Appications.
70801 13 Mayant N.S.. etal. (2020). Parameter oplimization in high-requency amplifiers using Taguchi
- malhed, IEEE Transactions on Circuits and Systems,
T 4] Amran, M.ddM]MwﬁhﬂHﬂmTﬂnﬁmmmm
T3 E melhed for | Mandaring and
SF, ﬂﬂ.m} mummnmmm
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Study of Existing Shielding for Malaysian Nuclear Agentg; -
Dense Plasma Focus (MNA-PF) using Monte Carlo PHIT

Putan Nurafish Huena Binti Mohd Tajuddin, Mohd Faz Mohd Zin, Rokieh Mohd Sabn, Abd Halim Baigan, Dr
Lea Kwea Wah, Mohd Azhar Ahmad, Mokhies Mokhiar, Mofiammad Karim| Manawir, Mohd Moor Shafeck Jaafar /

(1) INTRODUCTION

The Dense Plasma Focus (DPF) device at the Malaysian Nuclear Agency (MNA-PF) is a Mather
type device thal generates significant neutron radiation as part of its operation. Ensuring adequate
shielding is crucial for protecting personnel and maintaining a safe operational environment. This
study utilizes the Monte Carlo PHITS (Particle and Heavy lon Transport cade System) to evaluate
the effectiveness of the existing shielding configuration at the MNA-PF facility. The existing
shielding is being made of Paraffin. By simulating neutron transport and interactions within the
current shielding setup, we aim to ensure oplimal protection against neutron exposure.

(&) METHODOLOGY

PHITS

SAMULATION

MEASURE SURFAGE SOURCE OUTPUT ANALYZE

MATERIAL

" Fag § Eficcive dose s dsmontien n
view for paiafn shiskd st for defector 1 and delictor 3

" il | iy T -
Fig & Newwon destnbubon of top view top- Fig 4 Efectivn dosa rate distibusion 0 Fig & Effactive 06 rle 28 3 Nncton of
wow Kot PF lab ymessh for detecke 2 and detectond Enbig

—

() CONCLUSION )

The analysis of the effective dose rate distribution for the Dense Plasma Focus (DPF) device at the Malaysian Nuclear Agency (MNA-PF)
indicates that the current shielding configuration Is highly effective in mitigating neutron and photon radiation. The data shows that the
highest observed total dose rate is approximately 1 pSwhr at the center, which is well within the regulatory safety limits for occupational
exposure. From the calculation, the effective dose rate afler passing the existing paraffin shield s 1.03 x 1072 pSwishat. Therefors, it
required around 6 million shots to meet the occupational safety fimit which is 20mSviyr.
C<
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BREAKTHROUGH CANCER THERAPY: LEVERAGING OF
68Ga -NOTA-RITUXIMAB IN RADIOIMMUNOTHERAPY (RIT)

(i) ABSTRACT

Introduetion: Radioimmusotherapy (RIT) is 8 novel technique 1o treating non-
Haodgkin Iymphoma (NHL) that combines the targeting precision of monolonal
antibodies with the radioactive nucleotide, Method: Rimximab was conjugated
with p-SCN-Bn=NOTA at ratios of 1:10 and 1:50. The conjugated mitvximab was
purified using prep-HI'LC and were radiolabelled with “CGa and further purified |
wsing a PD-10 column. Result: The radiochemical punty (RCP) of #Ga-NOTA-
Rituximab for 1210 and 1:50 were 97.34 2 0.16% and 8902 & 2.24% before
purification, and increase to 99,63 £ 0.16% and 99.06 & 0,01% post-purification. |
Conclusion: The study successfully made o radioactive version of nimximab, [t
remained stable in tests and needs further research for potentinl wse in PET
imaging for NHL.

(1) METHODOLOGY

D MUR

NLKLEAD URTUK BAKYAT

(&) INTRODUCTION

. RIT g :.:ulnlﬂt Ihem:wht l'idluﬁl.h‘hdﬁ Imkcd Lo I&gﬂ ;pmﬁ; m.i\h

has regained imporanee innuchenr medicine

An mAb lobelled with gomma and beta emiting rudionuclide makes the
diagnosis and treatment more eflective

Delivering symergistic eflect of cytotoxicaty with cell hlllng o mwor sells

(D) OBJECTIVES

Tooonylgalc Rituximah mAb with the p-SCN-Hn- N'OT.P.

“To purify the conjugated mAb (p-SCN-Bn-NOTA- Rituwximab) using Prep-
HPLC

To radiolabel p-SCN-Bn-NOTA - Rituximab with Go-68, and analyred by
U-HPLC and ITLC scanner [radiochemical purity (RCP %)].

Conpugated 1:10/0:50 of Riux:NOTA Conjmgated Rituximals mmwm‘{) n. Thve G wes eloted from ik The pifled conjegard Aniamb v

ware incubated overnight ar 2-8aC pnifcation and collection wsing Prep-HPLC

Figure 1; Provess af coufugation,
purification and racisfobelling of
G -NOTA-Rinimab

fiif

RCP=95%

Figare 3: 56 ROP for labellod Oa s Figetw 4% BEP fior labotlod 42
NOTA-Rinucimad 1107 Nt NOTA Knvasreomals (1 G
iy graceifleanton Pk P b}

RCP »95%

aectivity was measared using dose calibratir Tabelled with “Ga and ready 1 be spotted

. CONCLUSION )

- ¥ Collection of pure conjugated NOTA-Rinximab (1:10 and 1:50) has

been done,

*Purification of labelled NOTA-Ritwsimab by PD-10 column  has
increased the % RCP compared to unpurificd.

¥ Henee, NOTA-rituximab has bm successfully labelled with ®Ga with
SHRCP =95% (PROOFING CONCEPT)

¥ Thus, “Gin -NOTA-Rituximab ean be further testing us o RIT kit and
used in-vivo stidy,
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PRELIMINARY STUDY OF THERAPEUTIC
RADIONUCLIDES PRODUCTION, HOLMIUM-166 (Ho

Siti Salina Abdul Hamid®, Naghirah Razanah Shahrol, Wan Mohd Firdaus Wan Ishak, Mohd Hafiz lshak, %
Muhamad Fakhri Abdul Wahid, Mohamad Hafiz Ahamad, Azahari Kasbollah r

(i) Abstract )

Cancer Is a major health concern in Malaysia, with liver cancer ranking as the fifth most commonly diagnosed cancer for bath sexes, The use of targeted therapy using
emitting radiepharmaceuticals has become increasingly popular in the fields of oncology, endecrinolegy, and rheumatology. Holmium-166 (Ho-166) is a radionuclide suitable
for treating and imaging target tissues. This study aims to optimize production protocols and quality control procedures for the rowtine production of Ho-168. Hu-166 is
produced at the research reacior TRIGA PUSPATI from holmium nitrate, 185-Ho(NO,),. Five (5} milligrams of 185Ho[NO,), 5H,0 were weighed and sealed in a double
polyeihylene capsule. Heat was applied to the top of the capsule for sealing purposes, and irradiated in the reactor for 24 hours. After 24 hours of cooling, the irradiated
target was dissolved in 1 mL of HCI solution. A gamma spectrometer was used to detect and analyse the presence of radienuclide impurities. The radicactivity of the
irradiated target was measured using a calibrated dose calibrator. Ho-188 chloride (166-HoCl,) was produced successfully and a protocel for the production of Ho-165
radionuclides has been developed.

Kaywords: Holmium-166, production, resaarch raactor, liver cancer

1 in 4 Malaysians are
at risk of cancer This research aims to investigate the feasibllity and capability
of produsing high radioactivity Holmium-166 radionuclides at
Reactor TRIGA PUSPATI, focusing on achieving optimal yields,
determining purity, and evaluating sterility and pyrogenicity.

Half-fife 26.6 hour
Natural abundance of 100 %

*  Highly paramagnatic and can be visualzad with high-
resolution MRI
Decays under emission of beta radiation (1854 keV and
1744 keV) and & primary gamma photon (B1 keV)

« Decay product stable Erblum-166 (Er-166)

The ke 16 & vial organ responebis for digestion, metabolen, immmnty.
- and nutriant stovage, s capachy 1o reqenerats dead or damaged tissis
allaws it 1o rapidly grow sed restore romaal fincion.

L preparation

+ & mg Holmiwm Nitrate ['“HalNG )
in PE tubsa

= Db b skl

= Crearnight drying In'oven

Gamma-ay spectumfor o188 chlorde
solution. After counting for 3 hours, 3
‘major photoas (5.5% of 0,081 MeV and

_D0.8% of 1.38 MeV) were chasrved.

= Add 1M Acid Hydrechloric

+ Filbar solution with ©.22 pm filter

« Sohution tranafer into starls vial

- Wlasrrn Padianetivity

* Feasible to produce high radicactivity Ho-166 1 e W Rateonsaimiten Cures! Siaka
radisnuclides at Reactor TRIGA PUSPATI ool [MECH] A M-S

- Spesific activity of Ho-166 is not significantly differenca N oy
using different type of Ho-165 starting malerials
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STUDY ON THE IMPACT OF RESIDUAL MOISTURE ON STANNOUS
CHLORIDE CONTENT $SnCII€I)l_IN TECHNETIUM-99m (**mTc) BASED
PHARMACEUTICAL C _

MNurud Nazearah Juanms, Muhammad Hanaffi Mohamad Mokhiar, Norhafizah Dthman, Muhamad Syazwan Zulkafl,
Wan Hamirul Bahiin Wan Kamal, Saifullizan Mohamad, Mubammad Fathurmrahman, Ratimah Abdul Ratem

Background: The components in a phammaceutical cold kit and the process of freeze-drying used determine s stabiffty, The stabllity of the freeze-dried pharmaceutica] cold its Is mostly

dependent on the residual meisture content. Therefore, residual moisture is one important quality characteristic that must be manitored post lyophilization cycle. Residual moisture may

aftect the stannous ion stabilty, hence results in loss of stannous chioride (SnCl,) content throughout period of tme, As a sirong reducing agent, stannous [Sn (1] chioride is readily.

ombSﬂijymmdudewumormwﬂumeum incomplete reduckon of pertechnetate caused by the kss of Snillj chioride content m the *7Tc.
hased pharmaceutical cold kit

Objective: This shudy to enalyze he refationship between residual moisture and stannous chionde content in ™Tc based pharmeceutical cold kit

Methodelegy: mmmmmwmrmmmmmmmmmmmmmanﬁm}ﬁ

Diethylenetrianinepentaaceticacid (DTPA) kits. Both kits are intended to be labelad with +Tg radicisolope and to be applied for renal Imaging. Non-destructive headspace maisturs and

pressure analyzer is used 1o measure the molstine content by measuring moisturs partial pressure in the headspace of sealed container pharmaceutical cold kit, Polaregraphic technique

utilizing polarography is used to determine the conceniration of stannous: chioride content in both DMSA and DTPA kits by measuring the current Rowing fhrough an slecirode immersad in

the pharmaceutical cold kit sohution,

Conclusion: Based on the findings, the stannous chioride concentratian shawing correlation with the residual mokslure in the pharmaceutical cold kil. However, mare study wilh a greater

number of oold kits nissd to b tested o get better visw of the resull

(i) INTRODUCTION ) (<) OBJECTIVES
« Residual moisture is a crucial parameter for stability of the Active Phamaceutical A'hmmmﬂﬁmmdmmllnmmmhd*km
Ingeedients {APT) in lyophilized drug formulation and its effectiveness including phamaceutical kit (OMSA, DTPA) using moisture/pressure haadspacs analyzer.
pharmaceutical cold kit B. To measurs stannous concentration in *=°Te based pharmaceutical cold kit (DMSA,
* Residual moisture may affect the stannous ion stability, hence resulls in loss of DTPA) using polarography.
stannous chloride (SaCL) content throughout period of tima., G. To determing the relationship between molsture pantial pressure of sealsd ¥ Tg
+ Headspace moisture analyzer measures the headspace water vapor pressure inside a based phermaceuical kit (DMSA DTPA) and stannous chloride (SnCl)
sealed vial by passing laser lght through the headspace of the vial, adjusting the laser concaniration.
o the water molecude's absorption wavelength and evaluating the absorption signal, i RESULTS AND DISCUSSION
« Voltammetry analyzer of Polarography using mercury drop to measure the current * The parfial pressure of moisture content in the headspace of the viels are higher in
flowing through an elecirode immersed in the cold kit solulion. sach batch of Cimsrcapiosucsinic scid (DMSA) cold kits formulation companed 10
Dhathylenatriaménspentacelicacid (DTPA) cold kits formulation. This result may due
) METHODOLOGY to producton yea in which all baiches DMSA were produce on year 2022 whil o
: Moisture/Pressure An batches DTPA were produced on year 2023 and 2024, hence giving higher partial
el pressure of moisture content in 2 baiches DMSA cold kits with longer Tormulation
. Repeat i duration.
m%“ﬁ“";zgfrﬁag‘” . « For DMSA cold kits, in figure 1, results show the higher the partial pressure of
iinues (3 LEM) analysed maisture content, the lower the SnCl, concentration, However, results DTPA oold
_— kits in figura 2 shows lower partial pressure of maisturs content in the headspace of
the vaad, bul nol resulting in higher SnCl, concentration of the formulstion. The
results were nol consistant may due lo inconsistent SnCL left and loss in the
WIMM&WNM

Mewsure 5
standard vial

(1.2,3,4,5%om)

| Frgua 1 Hetaborntep of partial prossue of mioske condest
mmmmm
| Remesmapirmerin et (USA) o by

(‘_‘-_{) CONCLUSION
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CYTOTOXICITY EFFECT AND MORPHOLOGICAL STUDY OF

CHALCONE DERIVATIVES TOWARDS HUMAN COLORECTAL
ADENOCARCINOMA CELLS LINE (HT-29)

Chalcones, a group of natural compounds with a characterisla: 1.3-dphenyl-2-propene- 1-one scaffold, have gamered inferest in anlicancer studies due to thewr diverse biological
acholios. This sludy imestgales the cyloloss effects and morphological changes induced by four chalcone dervatives which are 4-nitrochaleene, 4-hydroxychalcane, 3-(4-
methylphenyl)y-1-phenyt-2-propen-1-one, and 1 2-propen-1-ane on humen colorectal adenocarcinoma cibs (HT-29). The HT:29 cells were treated
with vanying concentrations of each derivaive 1o assass their cytotoxicily Using MTT assays 88 per IC,, vakues, Morphological changes were observed Lnder an inverled micloscope.
The results revented that all chaloone derivatives exhibited dose-dependent cytoloxic efects, However, the 3-{d-methyiphenyl-1-phenyl-2-propen-1-one treatment shawed 8
sqnificanty higher cylotoons aect compared 1o other chalcons dervatives. Marphological analysis demonatrated significant apoptotic featires such as cell shrinkage, roundng and
partial detachment, Egating of cell and lobulaled appearance. These findings suggest that chalcane denvalives, particularly 3-{4-methylphenyi}-1-phenyt-2-propen-1-one, have polential
as therapeutic agenis for colonectal cancer, warranting further invesSigation into thew mechanisms of action and in vivo efficacy.

h

Wmmmmmmwwmmm -
- Secondary melabolites belongs o the Bavonold {CirCy-Cy syslem) family

(&) METHODOLOGY

OBJECTIVES

@Tummcmh effect of chalcone derivatves mhmw
adendcarcinma call line HT-28

(©) 1o investignte the morphologieal changes nssacialed with the tiestment
RESULTS
Cxtotonc Ellecizof Chakcone Durbatives

CHALCQN[
LERRATS.

qmcnncen _f—: el

ot e phabogy of HT-ES colly trewed with chabkoons denvitive.
b Wy valwe for 72 hours b 20x Magwlicatan siing
light mizroncope (Ehympes CO01).

(©)  CONCLUSION

Chaleone derivatives exhibit significant cytotoxic efiects: and indure apopintic morphoiogical
changes m HT-29 human colectal adenocarcinoma cells. These findings suggest that
chatcons deivaties hold promise as potential therapeulic agents for colorecal canoer
trsatment. Fusther research is warmanied to explore their clinical appications and to develop
more polent desivalives.

(i) REFERENCES
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DISCUSSION

L mmwwmmmmum
derivatives against HT-28 human colorectal adenocarcinoma osll, further confim the
inducsion of apaplosis

= These findings abgn wilh previous stuches highlbghting the anbcancer potenbal of
chalcones.

+ Futher studies are needed to elucidats the exact molacular meshansms and to
evaluale the in vive efficacy of chaicone derivatives
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PRESERVATION OF BLOOD SAMPLES FOR
CYTOGENETIC TESTS: A COMPARATIVE STUDY

(i)INTRODUCTION

Blood is a vital fluid in the human body, consisting of vasious cefis suspended in plasma, It
parforms essenfial funclions such as fransporting axygen and nutrents, removing waste
products, and playing a crucial role in the immune response. Cytogenebc tests are crucial
diagnostic tools used to identfy genetic disorders, cancers, and lo menitor radiation
exposure. These lests raly hasvity on the analysis of lymphocyles, which are abundant in
blood samples. The infegnty and wiabilty of these samples are criical for acourate
cylogenatic analysis. Howaver, presarving blood samples poses significant challenges,
particularty when samphes are collscted from remote areas or during emergency situstions.
Maintaining sample viabilty during transport 1o the laboratory is essential, as blood cells
can deteriorate quickly if not kepl under opfimal condiions. Delays in fransporl and
exposure 1o varying lamperalures can compromise sample quality, leading 1o inaccurate

1 Day3
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The study shows that blood samples stored at 4°C without any additional medium retained
viable cals for up to 10 days. In conirast, samples stored &t 4°C with the kesping medium
declined in viahility after 3 days, and those stored al -20°C had no viable cells after the first
day. Therelore, 4°C Is effective for short-tam storage, while -20°C is unsuitable.
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() OBJECTIVE

The objective of this research is to determine the optimal storage
conditions for blood samples used in cylogenatic testing by evalusting
the viability of lymphocyte-containing blood cells under different storage
durafions and temperatures.

(" )METHODOLOGY

Smiofbiood

(2)CONCLUSION

The data cleady demonstrated that 4°C s a more effective storage
temperature for maintaining call viabiity compared to -20°C, and that
the new keeping medium did not enhance cell survival under sither
lemperatwe condilion. The keeping medium did not improve cel
preservation, indicating the need for futther research into more
effective storage solutions, such as using Leibovitz's L+15 medium,
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7 EFFECT OF DURATION ON THE ANTIOXIDANT PROPERTIES
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©) OBJECTIVE

To identify ideal extraction duration at
100°C for abtaining highest antioxidant
and total phenolic content.

(&) METHODOLOGY
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 cambating chronic illness with its suggested mechanisms of action.
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Figure 3: Total Phenalic Content of Figure 4: MDA Assay of C. hystrix
C. hystrix

/ Suitable extraction procedures - yield extracts and fractions high in
bioactive components from plants.
Antioxidant activity of plant extract and its phenolic content are positively
correlated.
Previous findings: depending on the species, phenolic chemicals in planis
should be present in various bound states. Therefore, the most efficient
processing techniques for extracting phenclic chemicals from distlnct

':.,____plants may vary

(D) CONCLUSION

' Extraction for 30 minutes at 100 C: Highest antioxidant properties and

lotal antioxidant content.
-Potential for development into herbal medicine.
Further study required: Designed and focused on its biological activities in
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PYRROLOQUINOLINE QUINONE (PQQ) GENES
ISOLATION IN ACINETOBACTER CALCOACETICUS

Chong Saw Peng, Fhua Choo Kwai Hoe, Abmad Zainuri bin Mohd Dzomir,
Waorellia Batari and Mariani Deranan

!

(i) ABSTRACT )

s

Phosphorus (P) is an essential nulrient for plant growth and development. However, many agricultural soils exhibil insufficient phosphorus levels, leading 1o
suboplimal crap yields and threatening global food security. To overoome phosphons deficiancy, plant growth-promofing rhizobacteria (PGPR) offer a promising
solubion 1 this problem by enhancing phosphorss availabdity and uptake in plants. In this study, phosphate-solubilizing microciganisms, such as Acinelobacter
calcoaceficus can make phosphorus mere accessible to plants by solublizing insoluble phosphate forms. Ameong these microorganisms, pyrrologuingline
quinone (PQQ) genes have been implicated in the phosphate selubilization process. Four POQ genes were isclated from A calcoacelicus Including POO A,
POQ B, PAQ €, and PGA D genes using heterologous prmers designed from Asinefobacter baumanmi sequences and amplified using polymerase chain
reaction (PCR) method from the genomic DNA of A calcoaceticus. The PQQ A, B, C, and D genes wene then sequenced and the lengths oblained ware 38, 843,
669, and 255 base pairs (bp) respactivety. PQQ genes can offer insights into the genetic basis of phosphate solubilization and aid in developing targeted
madecular bools, such as selective primers, for screening mutation sites associated with enhanced phosphate solubization traits.
B

INTRODUCTION ) (&)RESULTS & DISCUSSION )

The imbatanced use of ferfilizers, specifically nitrogen and phosphorous, and  Table 1. The M100 isolale species identification and Gen Bank accassion number.

indiseriminate use of chemical pesticides have led to depletion in sail fertlity and B 3 Similert

environmental pollution, Bioferiizer lechnology i being developed o sohe the ! tion

probiem of exvessive use of chemicals and save our enviconment. In this study, M100  Acinetobocter

phosphate solubilising bacteda, A calcoscelicrs will be investigated. Phosphats- ok

solubilizing bacteria are & group of beneficial microorganisms that can solubilize ; "

inorganic. phosphorus from insoluble forms in the soi, making It available for s L PATROUR Lo o donc B o

plant uptake. Gluconic acid production is considered the principal mechanism for Gene i r

m wmh bacteria M and Fw ?“13-"' One of the m. slmmmwmma;mzr zm:‘mmmmmmr
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the phosphate solubilising bacteria, A calcossceticus. The objective of studying

PQQ genes is because POQ is a cofactor involved in the activity of certain

specific enzymes and metabolic pathways responsible for phosphors

solubilization (Pan ef al. 2023). Moreover, investigating PO genes helps in

understanding the genelic mgulation of phosphale solubilization in bactera. This

ingludes  undesstanding the genetic mechanisms  underlying - phosphate

selubifization can lead to (he development of new straing through mulagenesis

wilh enhanced solubilization capabilities (Bhanja et al. 2021). Therefore, PQQ

genes can serve as largets for the selection of phosphate-solubilizing bacteria

for use as biofertilizars, J Figure 1. PQO genes ware ampified 3nd the PCR products obtained for POQ A, B,
=, C, and D genes wers compared o the 100 bp ladder marker,

(")MATERIALS & msmons it 6 PO G A it

I Fhwmwfub"hhﬂm isolation PQOLA  Protein coeneyme PO precursor peptide Pqaa
Baclerial strains were isolaled from compost and sodl, The baclenal strains were POOE  Proteln pyrroloquincline quinane biosynthesis pratein Paql
identified bruainq tha 165 rRNA method. PQAC  Protein pyrroloquingline quingne synthase PaaC

i i prinel pairs design rOOD ;:Mn Wu:ﬂmlrm quincne biosynthesis peptide

The specific POQ gene primers were desined using Primer-BLAST software 5
MCBI. Primer outsou

% oo Pier o e oaiend ond s by 0 oo (C) GONGLLISION )

ll. Phosphate solubilising genes isolation The isolation of PQQ genes in A calooacations through molecular

The synihesized POQ gene-specific primer pairs were used to amplfy the PQQ - techniques and bioinformatics toals helps to elucidate the genetic basis for

genes ihvough PCR. The isolated PGQ genes were oulsourced for sequencing PO biosynihesis in A calcoaceticus, shedding light on its potential

thraugh the sequencing service provider. appicahmaahdulerﬁberhenwmmmla!m
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INTRODUCTION

Many human activities in the Asia Pacific have posed a radiclogical contamination risk since 1948, including nuclear tests and
major reactor accidents like Chernobyl in 1986 and the TEPCO Fukushima Nuclear Power accident in 200, Undearstanding factors
like atmaspheric and hydrological processes is essential for assessing the pathways and impacts of these anthropagenic
radionuclide transport and developing effective monitoring and mitigation strategies. Once released into the atmosphere

or water bodies, natural processes such as wind patterns, precipitation, evaporation, and water currents can influence their
transport over varying distances. This study is part of an initiative for environmental radiological monitoring and understanding
anthropogenic radionuclide transportation using CTETO daotabasa information

METHODOLOGY

In this study, the collected data is categorized as spatial data, focusing on anthropogenic radionuclides’ and their
aclivity concentrations at various locations. The analysis is facilitated by Geegraphic Information System G1S) software for
mapping and in-depth examination, For the purpose of the study, Cs-137 data from 2011-2022 for stations retrieved from CTBT
IMS located in Malaysia, Philippines, Japan, Russia, and Mongolia, Loter these dato were analyzed to study the pattern of Cs-
137 concentration agoinst meteorology data such as precipitation and wind direction, The mapping and the autocorrelation
analysis were conducted with ArcGIS software 9 [version 10.2 ESRI Inc. Redlands]

OBJECTIVES

1. To explore CTETO IMS data use for National Radiclogical Mopping and Dotabose on Commen Fission Products to support
National Disaster Management

2, to investigate and discover scientific evidence whether fallout from the previous Asia Pacific nuclear incidents/disasters has
reaches/spread out into Malaysia's environment and helps To develop National Rodiclogical Databose and Digital Map an
anthropogenic radionuclides for East Coast of Peninsular Malaysio, Sabah and Sarawak

THE RESULTS

2014 ]
South-West Monsoon North-East Monsoon
Observation == Observation

[Late May to September] =3 [November to March]

Preliminary findings indicate the presence of detected anthrepogenic radionuclide Cesium-137 (137Cs) in Malaysia. When
comparing radionuclide concentrations year 2014 during the Northeast Monsoon and the Southwest Monsoon, the pattern
became evident that the Northeast Monsoon had slightly elevated Coaesium -137 concentrations in the Malaysian environment,
Indicating its influence on radionuclide movernent
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MAINSTREAMING CTBT FOR
MALAYSIAN SCIENTIFIC COMMUNITY
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Nuclear-Test-Ban Treaty

' (CTBT) is an international
multilateral treaty banning
all nuclear explosions -
everywhere and by anyone

The International Manitoring System {IMS) is a global network of
manitoring stations to detect events that might indicate viclations
of the CTBT. It consists of 337 menitoring facilities invalving 4
monitering technologies - seismic, hydroacoustic, infrasound

& radionuclide. Start about 90 percent complete, with some 300
manitering facilities installed and operational

Scientists and institutions in all 183 CTBTO
Member States con also use the dota for
disoster warning and scientific studies
including in the field of climate change. The
data can also be accessed via the Virtual
Data  Exploitation Centre. Following the
devastating 2004 Indian Ocean tsungami
Mamber States decided to make IMS data

avoiloble to tsunami warning centres

CTBT DataforC
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The syster's ability to manitor
atmospheric disturbances, such
as voleanic eruptions, severe

helps improve weather forecasts,
Additlonally, with almost two
decades of dota, it con be used to
track climate change

mate Change Study
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Our Interest Radionuclide for
Climate Change Study

Radisnuclides can provide valuable insights into atmaspheric
processes, including monscons, by tracing alr masses and studying
particla transport. Some rodionuclides used in otmoaspharic studies
it can halp undarstond monsoon pattams include;

Berylilum=7 ('Ba)A cosmegenic radionuckide produced in the uppar
atmosphere by cosmic rays. It attoches to oarosols and can be used

ta track the mavemant of air mosses, including thozae associoted with
MONSOoNS

Caslum=-137 (*"Cs): & mon-mode rodionuclide from nuclear fallout, still
present in raok amounts in th atmosphare, It con be used o study
large-scaole aimaspheric circulation and deposition patterns, Including
monsoons. These radionuclides, especially 'Ba and P, ara aften
used to troce atmospharic oerosels and understand how monsoonal
Systoms transpon particles ocross region
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Virtugd Dota Exploitation Centre (VDEC) provides wordwide aclentists
and researchers to aocess IME dota to conduct research and to
publich new findings

Data are frealy availabla

A proposal must be submittad for approval priar access to the data
Dato are anly provided within temporol ond geographical
boundaries as gronted by CTRTO

Requests for data can be made online via hitps//www.ctbto.ong)
resources)for-rasearchars-oxperts/vatee request-far-data




Forum lklim Kebangsaan 2024

FORUM IKLIM KEBANGSAAN
202y

Mohd Fauzi Haris, Norita Md. Norwawi, Mohd Hafez Mohd Isa, Muhammad Rawi Mohamed Zin, Mohd Zald Hassan@Abdul Rahman, Azlal Ta'at

®

Establishing several radionuclide stalions by the Comprehensive Nuclear Test-ban Treaty (CTBT) along wind pathways during
the Mortheast Monsoon season has provided a unique opportunity for this study to investigate and further utilize Be-7
concentration. Beryllium-7 (Be-7), a cosmogenic radionuclide also detected by these stalions, serves as a tracer for atmospheric
processes, parficularly precipitation dynamics influenced by monsoonal pattems. This research explores the initial correlation
between Be-7 concentration and the Northeast Monsoon Index (NEMI), encompassing Easterly and Meridional surges. The
Northeast Monsoon, a significant climatic phenomenon in Southeast Asia, impacts regional weather patterns and precipitation
levels. Understanding the comrelation between Be-7 concentration and these two surges could provide insights into atmospheric
transport mechanisms, rainfall variability, and potential implications for climate and enviranmental studies. Granger Causality
tools is used for this purpose. Initial findings suggest a potential linkage between Be-T concentration and the infensity or duration
of the Northeast Monsoon, highlighting avenues for further research to elucidate these interactions more comprehensively.

Keywords: Be-7 intensity, Granger causality test, Easterly surge, Meridional surge

Wind path during
NEM season in
Malaysia and
possible related
radionuclide station

180°F  160°F

Table I: Granger Cansality test resalt
Meridional Sarge Ensterly Surge

P-valee Optimum  P-valoe  Optimum
lag value Ing value
JPPAT 0.0008* [ 0.0001*
MNP45  0.0246% 11 0.1128
PHP52  0.0059* 1 00071
USP7TT 07341 6 0.0060%
USPT8 03800 6 0.0017*
USP79 04321 6 0.0020
USP8D 07666 11 0.0306%
* Statistically significant, p < 0,05
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MONITORING STATIONS

Four (4) monitoring stations CTETO:

| Rogonucide and Nobike Gos
Monitorng Stotions

2 Salsmic Manoring Stotions
2 Infrosauna Mon@oning Stotions

4, Hypden GoDUTHS Monitaring
Stations

One [} laboratory station CTETO:

1 Lanorstony rodisnuckda stotions
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