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ABSTRACT

Characteristics of natural radioactivity were investigated for soils collected from seven sites of different bed rocks
distributed in the Keum River area of Korea by the use of a Gamma-ray spectrometry. Specific activity (SA) and SA ratio
(SAR) of typical naturally occurring radioactive nuclide such as *°Ra, *!Ac and “’K were determined for the soil samples.
The SA values of *Ra, 28Ac and *°K in 41 soils of 7 sites are 26.7-485 (74.2 + 72.2), 30.9-157 (90.7 £ 32.7) and 203-
1558 (990 + 203) Bg/kg, respectively. The SA of ?°Ra has very different values by the soils and the sites. Especially the
SA of 2®Ra in a soil sample of Ogcheon site is 485 Bg/kg while most SA of 41 soil samples are < 100 Bg/kg. SA of **Ac
has a little different values with the soils and sites, however the SA of “°K has almost constant values in alt soil samples.
The SAR values of *Ra/*®Ac, Ra/*'K and *8Ac/*’K in 41 soils of 7 sites are 0.343-6.11 (0.865 + 0.883), 0.0258-0.759
(0.0814 £ 0.1117) and 0.0373-0.178 (0.0945 £ 0.0373), respectively. The SARs of 26Ra/28A¢ and #Ra*’K have very
different values by the soils and the sites, however the SAR of **Ac/*K has a little difference by the soil and sites.
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Table 1. Geographical and geological informations of the sampling points in the Keum River area

Name Latitude Longitude District Rock type

GOR 36°26'08.4" 127°09'09.6" Gongju-gun, Okryong-dong Precambrian schist

CHM  36°24242" 126°59'44" Cheongyang-gun, Mog-myun Precambrian gneiss

KBS 36°09'55.4" 127°22'42.6" Keumsan-gun, Bogsu-myun, Sooyoung-ri Cambrian metasedimentary rocks
KBM 36°1022" 127°24'56.3" Keurmnsan-gun, Bogsu-myun, Mogso-ri Cambrian limestone

GBP 36°22'03" 127°15'04.8" Gongju-gun, Banpo-Myun Jurassic granite

BES 36°19'9.8" 126°4729.9" Buyeo-gun, Eunsan-myun Jurassic sedimentary rocks

MIC 35°50'13.7" 127°39'16.6" Muju-IC Cretaceous sedimentary rocks
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Fig. 1. Geological and sample location map of the watershed of the Keum River area.
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Table 2. Analytical results of NIST SRM 4353
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Table 3. Specific activity of 22°Ra, *®Ac and “)K in soils by sites (in Bg/kg)

26, ET K
Site(n)

Range Mean = SD Range Mean = SD Range Mean = SD
GOR(6) 34.2-55.1 473184 90.8-155 113£25 734-1050 956 113
GBP(6) 34.5-103 64.2+£223 51.3-89.3 728145 746-1560 1130+ 305
CHM(6) 37.2-81.7 589+175 70.7-140 91.2+£26.0 781-1140 871 £137
BES(6) 26.7-126 62.71£36.9 30.9-112 67.7£31.8 707-1290 977 £228
MIC(5) 31.4-50.6 42.5£9.0 47.1-70.7 58.5+10.1 865-1350 1090 £ 225
KBS(6) 81.6-485 178 £ 154 79.4-157 126 + 30 639-1280 999 £ 211
KBM(6) 43.7-72.5 609+ 115 50.9-138 101 +£29 740-1050 930+ 118
Total(41) 26.7-485 T42+722 30.9-157 90.7+32.7 639-1560 990 +203

(n): number of samples, SD: standard deviation
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Table 4. Specific activity ratio of three radionuclides in soils by sites

226Ra/228 Ac 226Ra/40K 228 Ac, /40k
Soil
Range Mean £ SD Range Mean + SD Range Mean & SD

GOR 0.343-0.537 042740070  0.0353-0.0550  0.0496 +0.00725  0.0937-0.160 0.118 +0.0248

GBP 0.674-1.15 0.86940.187  0.0258-0.0961 0.0616+0.0281  0.0383-0.0896  0.0681 +£0.0194

CHM 0.400-1.027 0.679+0253  0.0466-0.100 0.0687 £0.0230  0.0689-0.178 0.108 +0.040

BES 0.673-1.33 0.921£0260  0.0378-0.0972  0.0606+0.0234  0.0410-0.0868  0.0662 £ 0.0185

MIC 0.666-0.770 0.722+£0.045  0.0321-0.0585 0.0400+0.0107  0.0439-0.0818  0.0556 +0.0153

KBS 0.535-6.11 1.78+2.16 0.0846-0.759 0216 +0.267 0.0815-0.158 0.128 +0.0255

KBM 0.475-0.860 0.633 +0.141 0.0416-0.0783 0.0661£0.0131  0.0484-0.165 0.111 +0.0390

Total 0.343-6.11 0.865+0.882  0.0258-0.759 0.0814+0.1120  0.0383-0.178 0.0945 +0.0373
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