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Abstract

This study is to determine naturally occurring radionuclide activity concentrations of 226Ra, 228Ra and 40K in sediment core using gamma-ray spectrometry with a high-purity germanium (HPGe) detector. Sediment core was taken from 14 locations in two areas in Kuala Selangor which are Pantai Remis and Pantai Jeram. Samples were taken during Northeast Monsoon in January and March 2011.  40K was measured via its 1460 keV energy peak, 226Ra (of the 238U) and 228Ra (of the 232Th) through their γ-ray lines 609.3 keV (214Bi) and 911.1 keV (228Ac).  The mean activity concentration of 226Ra in Pantai Remis is 37.49±1.38 Bq/kg and ranged between 19.44-55.74 Bq/kg. For 228Ra the activity concentration ranged between 40.75-82.23 Bq/kg with a mean value of 58.64±2.60 Bq/kg; and that of 40K from 206.53-398.30Bq/kg with a mean of 316.95 ± 10.88 Bq/kg. Meanwhile the mean activity concentration of 226Ra in Pantai Jeram is 32.35±1.27 Bq/kg and ranged between 21.28-38.67 Bq/kg. For 228Ra the activity concentration ranged between 34.25-106.72 Bq/kg with a mean value of 57.96±2.55Bq/kg; and that of 40K from 246.12-394.53 Bq/kg with a mean of 325.14±10.87 Bq/kg. Different vertical profile of 226Ra, 228Ra and 40K activity concentration observed between sampling locations might due to the sediment mineralogy, source of radioactivity, geochemistry of the area and oceanic process. Plus, smaller 228Ra/226Ra activity ratio range suggests that interaction on these two series with the surrounding were very similar. Value of study radionuclides in present study were almost comparable with study done in other part in Malaysia. Moreover, world mean value of 226Ra, 228Ra and 40K provided by UNSCEAR (1993) fall within the value range of radionuclides in present study.
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Abstrak

Kajian ini adalah untuk menentukan aras radionuklid tabii (226Ra, 228Ra dan 40K) di dalam teras sedimen menggunakan spektrometer gama yang dilengkapkan dengan pengesan germanium lampau tulen (HPGe). Teras sedimen telah di ambil daripada 14 lokasi di dua kawasan di Kuala Selangor iaitu Pantai Remis dan Pantai Jeram. Sampel telah di ambil semasa monsun timur laut pada Januari dan Mac 2011. Radionuklid 40K diukur melalui puncak tenaga 1460 keV. Untuk 226Ra (daripada 238U) dan 228Ra (daripada 232Th) garisan sinar gama 609.3 keV (214Bi) dan 911.1 keV (228Ac) digunakan. Purata kepekatan aktiviti 226Ra di Pantai Remis ialah  37.49±1.38 Bq/kg dan julat di antara 19.44-55.74 Bq/kg. Untuk 228Ra, kepekatan aktiviti julat diantara 40.75-82.23Bq/kg dengan purata 58.64±2.60 Bq/kg; dan bagi 40K julat di antara 206.53-398.30Bq/kg dengan purata 316.95 ± 10.88 Bq/kg. Sementara itu purata kepekatan aktiviti  226Ra di Pantai Jeram ialah is 32.35±1.27 Bq/kg dan julat diantara 21.28-38.67 Bq/kg. Untuk  228Ra kepekatan aktiviti berjulat diantara 34.25-106.72 Bq/kg dengan purata bernilai 57.96±2.55Bq/kg; dan bagi 40K julat diantara 246.12-394.53 Bq/kg dengan purata 325.14±10.87 Bq/kg. Terdapat perbezaan profil mencangcang bagi kepekatan aktiviti untuk 226Ra, 228Ra and 40K, yang mugkin disebabkan oleh mineralogi sedimen, punca radioaktif, geokimia kawasan tersebut serta proses lautan. Tambahan pula, nilai lingkungan kecil bagi nisbah activiti untuk 228Ra/226Ra mengcadangkan bahawa interaksi di antara dua siri ini dengan persekitaran adalah sama. Nilai radionuklida yang dikaji di dalam kajian ini adalah sebanding dengan kajian yang dijalankan  di kawasan lain di Malaysia. Nilai purata dunia bagi 226Ra, 228Ra and 40K yang dinyatakan oleh UNSCEAR (1993) jatuh di dalam lingkungan nilai radionuklida di dalam kawasan kajian ini.
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