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Abstract
This research aimed to assess specific activities and radiation hazard indices of natural radionuclides in soil
based building materials in southern part of Yala province. Soil-based building material samples were collected
from 41 points in schools located in Bannang Sata, Than To and Betong districts. The specific activities of natural
radionuclides were assessed by gamma-ray spectrometry using a high purity germanium detector. The assessed
radiation hazard indices included radium equivalent activity (Ra,), external hazard index (H,,), absorbed dose rate
in air (D), annual effective dose rate (E) and excess life time cancer risk (ELCR). From the studly, it was found that

the average specific activities of Ra-226, Th-232 and K-40 were of 261.88+117.42, 307.25+108.48 and 2388.13+939.32
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Becquerel per kilogram, respectively, which were higher than the average values of Thailand and the global

average values. Furthermore, Racqs

Hew D, E and ELCR obtained from this study were higher than the thresholds

set by United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR). The results indicated

that people living in the studied areas were at risk of cancer from long-term exposure to natural radionuclides in

building materials.

Keywords: Natural radionuclides, Specific activities, Radiation hazard indices, Soil based building materials, Yala province
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Figure 1 Map showing sampling points in Bannang Sata district, Than To district and Betong district
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Table 1 Specific activities of natural radionuclides (Ra-226, Th-232 and K-40) in the samples collected from

different sampling points

Specific activities (Bg/kg)

Districts Sub-districts (n)
Ra-226 Th-232 K-40
Bannang Sata Bannang Sata (4) 181.59+62.49 260.46+45.56 2071.37+1052.41
Tano Pute (3) 188.47+£52.76 168.58+58.62° 2984.04+594.66
Tham Thalu 253.24 176.24 2510.92
Taling Chan (5) 241.38+85.57 190.13+83.58 2146.7+652.21
Khuean Bang Lang (3) 246.51+£191.99 281.3+130.84 2370.75+697.78
Than To Than To (2) 200.72+£59.29 223.24+26.01 2455.18+141.26
Ban Rae (3) 229.72+142.31 327.02+84 2289.81+1919.83
Khiri Khet (2) 641.21+152.77° 760.76+106.38° 4248.69+3010.13°
Mae Wat (3) 152.11+45.25° 272.87£99.78 3553.18+1223.23
Betong Betong (3) 174.09+40.83 244.35+70.50 1866.36+1045.45
Yarom (3) 255.91+£112.65 274.32+54.74 1147.11+480.06°
Tano Maero (4) 231.4+124.08 222.09+38.49 2406.89+491.39
Aiyoeweng (3) 435.14+301.37 561.07+£314.24 1795.72+692.05
Than Nam Thip (2) 234.81+155.16 339.07+297.46 1587.12+210.72
Ranges 152.11-641.21 168.58-760.76 1147.11-4248.69
Averages 261.88+117.42 307.25+108.48 2388.13+939.32

Data are presented as mean+S.D. (No S.D. is presented in the case that only one sampling point is considered)

2 and ° = the maximal value and minimal value of each radionuclide, respectively

Table 2 Specific activities of natural radionuclides (Ra-226, Th-232 and K-40) obtained from this study compared

with those from previous reports

Reported locations

Specific activities (Bg/kg)

Ra-226 Th-232 K-40
Present study 261.88+117.42 307.25+£108.48 2388.13+£939.32
Chumporn province [24] 57.32+£5.19 56.98+4.68 2135.69 +168.87
Phangan District, Surat Thani province [25] 243.01+1.12 183.89+0.58 1894.74+1.05
Rivers and Canals at Surat Thani province [26] 42.63+26.08 6.29+2.28 125.42+38.58
Southern Thailand [27] 171.55+3.13 211.19+1.98 511.04+7.04
Thailand [28] 48 40 400
Worldwide [7] 35 30 400
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Table 3 Radium equivalent activity (Ra,,), absorbed dose rate in air (D), external hazard index (H,,), annual effective dose rate (E) and excess life time cancer risk (ELCR) obtained

from this study compared with those from previous reports

a

Districts Sub-districts (n) Rag, D Heoy E ELCR (x 10?)
Bannang Sata Bannang Sata (4) 713.55+70.87 327.59+40.4 1.93+0.19 0.4+0.05 1.41+0.17
Tano Pute (3) 659.31+151.10 313.33+70.5 1.78+0.41 0.38+0.09 1.34+0.30
Tham Thalu 698.60 328.15 1.89 0.40 1.41
Taling Chan (5) 678.57+171.56 315.88+77.17 1.83+0.46 0.39+0.09 1.36+0.33
Khuean Bang Lang (3) 831.32+415.88 382.66+187.86 2.25+1.12 0.47+0.23 1.64+0.81
Than To Than To (2) 709+85.6 329.95+37.21 1.91+0.23 0.4+0.05 1.42+0.16
Ban Rae (3) 873.68+276.61 399.14+129.46 2.36+0.75 0.49+0.16 1.71+0.56
Khiri Khet (2) 2056.25+536.67 932.91+260.35 5.55+1.45 1.14+0.32 4.00+1.12
Mae Wat (3) 815.91+99.14 383.26+34.91 2.2+0.27 0.47+0.04 1.65+0.15
Betong Betong (3) 667.22+218.5 305.84+103.22 1.8+0.59 0.38+0.13 1.31+0.44
Yarom (3) 736.51+172.47 331.75+75.45 1.99+0.47 0.41+0.09 1.42+0.32
Tano Maero (4) 734.32+151.68 341.42+70.5 1.98+0.41 0.42+0.09 1.47+0.30
Alyoeweng (3) 1375.74+704.24 614.8+303.96 3.72+19 0.75+0.37 3.14+1.38
Than Nam Thip (2) 841.89+564.3 379.46+242.56 2.27+1.52 0.47+0.3 1.63+1.04
Average 885.13+278.36 406.15+125.66 2.39+0.75 0.5+0.15 1.78+0.54
Data from previous studies
Chumporn Province [24] 303.91 150.63 0.82 0.18 -
Phangan District, Surat Thani province [25] 651.88+2.04 302.11+0.91 2.42+0.01 0.37+0.00 -
Rivers and Canals at Surat Thani Province [26] 61.29+28.75 28.69+13.34 0.166+0.078 0.04+0.01 -
Thailand [28] 512.90+6.50 231.81+2.97 1.39+0.02 0.28+0.02 -
Worldwide [7] 370 57 1 0.48 0.29
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