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Fig.1 Map of sample sites, geomorphic landscape and bedrock distribution in Guangdong ( Fig. modificated from reference[ 20] )
R 1 HPGe vk WS

Table 1 Experimental parameters of HPGe y-spectrometer

B# et /keV KAILE AJEATHE /57! PRI/ (cps/Bq) e/ N AT HRIN G B2/ ( Bg/kg)
2y 63.3 0.038 0.1045 0.0250 15.1
26Ra 351.9 0.389 0.0485 0.0217 1.3
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Table 2 The major activity concentration of soil samples

B8U &1/ (Bg/kg)

B2Th &4/ (Bq/kg)

26Ra it/ (Bg/kg) WK &/ (Bg/kg)

Wtz

WEpriezz Y b 22

T b A,
R AL bR BIE +brif 2% bk

TR (ARWR) 49 17.9~209.1 84.3£52.9 10.6~263.8
IR 144 12.4~186.8 71.2 1.0~152.7
bizges 143 13.9~136.0 55.2 19.5~260.0
M6+ . ML IX 22 14.9~59.1 25.4 17.6~54.9
Rize & ( £ HIH) 24 7.4~79.8 24.5 9.5~170.8
HE 7759 1.8~520.0 38.5 1.0~437.8

LS 33

103.0£67.5 12.0~206.0 77.7+£52.4 15.3~1557.6 463.3+389.5
57.2 2.4~134.6 50.8 35.8~1131.5 414.5
96.3 18.0~201.0 62.0 24.0~627.0 609
26.9 243~784 464
51.8 59.4~168.0 94.9 35.7~913.8 344.9
54.6 2.4~425.8 37.6 11.5~2185.2 584.0
45 32 412
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Table 3 The calculated and measured results of vy radiation absorbed dose rate of soil samples

v RS R R SAE/ (nGy/h) v §R SR B/ (nGy/h)

5
T {E b 22 Sl Bl bR 2
JTIRARIR SR 18.1~271.3 120.5+72.5 27.2~265.9 126.8+56.4
IR 17.7~193.1 84.8+28.5
AN ST 42.4~87.9 66.7+11.1
[ 12.7~1300 69.9+36.0 11.6~523.0 81.5+35.2
+HIH Rize & 10.7~156.4 56.9+36.8
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Table 4 Radiation hazard parameters of soil samples

o Ra,,/(Bg/kg) Hex AEDR/ ( pSv/a)
3 b A5, — S — —— — —
bl PE bR 22 Y Rl P e hrifi 22 b i Yl +hrifE 22
AR YA 33.5~619.0 260.7+160.9 0.15~2.8 1.2£0.7 33.3~326.1 155.5+69.2
KT gy 88.5~194.0 141.1£24.4 0.25~0.55 0.39+0.07 52.0~107.8 81.83£13.7
I M. IX 59.4~168.0 94.9+94.9 36.0~104.0 36+58.2
+HH Rize 4 23.8~347.4 125+82.1 0.06~0.94 0.34+0.22 13.1~191.8 69.8+45.1
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Fig.4 Contrast of calculated and measured results of vy radiation absorbed dose rate of soil samples
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The determination of radioactivity concentrations in soil samples and
dose assessment in parts of Guangdong Province

YANG Jian-Zhou'*, GONG Jing-Jing"*, TANG Shi-Xin"?, HU Shu-Qi"?
(1. Institute of Geophysical and Geochemical Exploration, CAGS, Langfang 065000, China;2. Key Laboratory for Geochemical Exploration Technology,
MNR, Langfang 065000, China)

Abstract: One of the main problems in the ecological researches is natural environmental radioactivity. In this study, the activity con-
centrations of naturally formed **U,*Th,” Ra and *K radionuclides were measured for various types of soil samples collected from
Guangdong Province. Samples in 49 siteswere selected within the study area. The concentration of radionuclides of *U is in the range
from 17.9 to 209.1 Bq/kg, with the average value being 84.3 Bq/kg; that of *>Th varies from 10.6 to 263.8 Bq/kg, with average value
being 103.0 Bq/kg;that of *Ra varies from 12.0 to 206.0 Bq/kg, with average value being 77.7 Bq/kg; and that of K varies from
15.3 to 1557.6 Bq/kg, with average value being 463.3 Bq/kg. The gamma absorbed dose rates in air is in the range of 27.2 ~265.9
nGy/h, with an arithmetic mean of 126.8 nGy/h, while the annual effective dose rates (AEDR) are in the range of 33.3 to 326.1 wSv/
y, with an arithmetic mean of 155.5 wSv/y. The calculated values of radium equivalent activity ( Raeq) and external hazard index
(Hex) for the soil samples in the study area is 260.7 (33.5~619.0) Bq/kg and 1.2(0.15~2.8), respectively. Sample sitesare as-
signed to regional bedrock, geomorphic landscape and soil type, respectively, resulting in three categorical variables. Random forest re-
gression and correlation analysis show that the bedrock influences the levels of natural radioactivity in soils most seriously, followed by
the soil type and then by the geomorphic landscape. The activities determined in Guangdong Province are generally higher than the aver-
age values of China and the values abroad, but are lower than the safe range of radioactive level.

Key words: soil; environmental radioactivity; gamma dose rate ;rock background; Guangdong Province
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