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INVESTIGATION ON THE NATURAL RADIOACTIVITY LEVEL OF GROUND
SURFACE IN DALIAN URBAN AREA

HAN Zhi-bin', MA Hong-wei’, DU Guang-ren'
1. No. 240 Institute of Nuclear Industry, Shenyang 110032, China; 2. Shenyang Center of China Geological Survey, Shenyang 110034, China

Abstract: The contents of natural radionuclide such as ®*U, **Th and “K on the ground surface of Dalian City, Liaoning
Province, are surveyed with the ARD y-ray spectrometer. The results show that the average specific radioactivity of Z*U
is 23.09 Bg/kg (ranging from 1.24 to 151.91), **Th 18.99 Bg/kg (041-92.57), and “K 386.39 Bg/kg (31.30-1095.50),
which are all significantly lower than the national and world averages. On the basis of measured radionuclide
concentration, the parameters including the absorbed dose rate of vy radiation (Dr) at 1 m above the ground, external
exposure index (Ir), internal exposure index (/y,) and annual effective dose (D,4) are calculated, and then the natural
radioactivity level are evaluated. The average Dr of 39.04 nGy/h is far lower than the national average (81.5 nGy/h) and
world average (80 nGy/h). The average values of Ir and Iy, are 0.23 and 0.12 respectively, much less than the national
limit (1) for external exposure index of building materials. The D, of 0.048 mSv is far below the world average annual
effective dose  (0.46 mSv) and limit of annual effective dose for external public exposure (1.0 mSv). The evaluation
results show that the natural radioactive radiation of surface in Dalian urban area is at a safe level.
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specific radioactivity

RIRHO P

Hu Ty RETE I

R BfL o URVELLIREE A

= 107 WU (®Ra)  Bglkg  1x10°=12.35 Bglkg
ZTh 10 #2Th Ba/kg 1x10=4.06 Ba/kg
“K 10 K Ba/kg 1x10%=313 Bg/kg

P 5 T (3 2) M 2, b TG S P A% R PSU Ik
JEE I (AR AL TS LA 1.24~151.91 Blkg, “FI9{H K
23.09 Bqlkg, H 80K 22.23 Balkg, bR 10.79, 748
51 F A 46.73%. 31X F WY T DX Hl TR R R 25U
W BE AR AR, HLE B LR S A, JRy A /N

F2 KEHXIEMSTERRILEESHER
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Table 3 Comparison of soil specific radioactivity between Dalian and other countries/regions
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Fig. 1 Histogram for radionuclide concentration by stratigraphic units
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Fig. 2 Histogram for radionuclide concentration by measured media
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Table 5 Statistics for radionuclide concentration of different
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Fig. 3 Isopleth maps of radioactivity indexes in Dalian urban area
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exposure index) ; c— N IBSHHE% (internal exposure index)
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