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Abstract: The concentration of natural radioactivity in the sediment of the Geum River was investigated. The
river and lake sediment samples were collected at 23 points during September to November, 2015 and March
to April, 2015, respectively. The gamma-rays emitted from the **Ra and **?Th decay series and “’K were
measured with a high purity germanium (HPGe) gamma detector. The average radioactivity concentrations of
the ?°Ra, »?Th decay series and *°K for the river sediment was found to be 15.6+0.6, 33.8+1.2, 789.8+
26.0 Bg/kg, respectively, while for the lake sediment, the concentrations were 17.1 £0.5, 37.8+ 1.1, 269.4 +
9.6 Bq/kg, respectively. Spearman’s correlation was conducted to compare the radioactivity concentration and
properties of the sediment. The radioactivity concentration of the **Th decay series showed a negative correlation
with the particle size of the sediment, and was measured to be higher than the “°Ra decay series according
to mobility of the radionuclides. The radioactivity concentration of “’K showed a negative correlation with
organic matter content. The concentration of “°K in the lake sediment was lower than that in the river sediment.
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Fig. 1. Sampling site of Geum River.

Vol. 30, No. 5, 2017



keV, I tf FAZE H]E >58 :
= AEAFH AEE

ohE 4 (12 ol gkl

N

A =
eytmK;

o71A, AL WA

ERIEERE)

> A &2e] A ke), K 24

264 Bitna Seol et al.
g 717 46 A2 A NEE AT He A
FAR FFL A F U\ U, AE Fol X
HA G fFosilen, AFHg AEE el 1
2 AAE TA ® 27 2 mm) 2 FUES] A|l§S
AT o2 Y] EFAAUT AR £ A
e dHE7E HHT] o] &t N olF EF
NE R SRo] FAHA) s Fe)allnh

22 M5 =52 24

APAR 3 A EE 105 °ColA 244 7F B3
Az Bd F 234 AL} @ & 27] 200 pm)
A et o] % AUH FuY &71(AE
5cm, £°] 8 cm)oll YA Yx=Z FZ5te] YA
P o|REE 45 o4 Wisle] HASAT A Re)
Aol e Asx AZrE AZE7](HPGe, High purity

germanium, GC3018, canberra, USA)E ©] &3} Z+
Fo] WAbs FEE ASEAh A&71¢] dyA
2 ZE&wH o] 83 AFHETEH(CRM, Certified
reference material)> 1371 9] ZvlA AUAE WEF
= 10709] &Fo] =] 3loH, ol FEHSA
T-AoA A ZEFTH WMase=e] 248 A5

Aol o] &3t A FYs Jejo] A &U1E
A7k AEete] o] &atith 7 AlEe 2HERS

AuAe] AFLATE 3% oU7F HEE ASAIZE
Agste] A& A FRIGoH, A8 &
Al AR 1070 F 1708 olFAIE S Ak 1
ASE St A el AlS APAS g9l
Ak ZAF A AEoe A WAL=
CRaAEH EFETHAIE, YK &2 7} 359
T B4 ARES UA = Table 19 YERHATE
3 ADE o]F&= PRaF Th AL 4$ A&
1 S 45 o]Afe] WY o= A F I IAEF o]
Foi7 e = shg st Zhzh 1 A EQl 2UBigt
Ao TR 7 Al T BT

P

°1N
> r
ofj O{E off ot o Jr 1% o & rlo

9

Table 1. Gamma energy and yield of radionuclides operating
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Table 2. The activity concentration

I E AR AAE Table 2

Sampling site  “**Ra(Bq/kg) **Th(Bg/kg) *“K(Bg/kg)

Nuclide Energy(keV) Yield(%)
609.3 46.30
26Ra series  2“Bi 1120.3 15.10
1764.5 15.80
338.3 11.40
B2Th series  2!Ac 911.1 27.70
969.1 16.60
R 1460.83 10.72

Gl
G2
G3
G4
G5
G6
G7
G8
G9
G10
G11
G12
G13
G14
G15
Gl6
G17
D1
D2
D3
D4
D5
D6

14.1
15.9
10.6
17.0
12.5
10.2
14.9
19.4
15.0
17.7
11.1
17.4
22.0
16.6
15.8
13.4
21.7
13.7
18.5
14.2
16.0
18.9
20.9

25.7
322
21.2
18.6
13.8
19.8
35.4
48.0
34.4
37.7
232
51.4
52.8
39.2
31.7
33.6
55.2
30.7
40.1
325
38.7
42.1
423

1041.5
815.4
7372
808.4
796.3
850.9
745.3
742.0
841.2
563.2
899.6
861.6
874.7
799.5
840.2
424.0
786.1
184.1
225.4
243.6
309.9
261.1
3922
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Fig. 2. Radioactivity concentration by sampling site in river

sediments. (a) *Ra decay series, (b) ***Th decay
series, (c) “K
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Fig. 3. Radioactivity concentration by sampling site in lake
sediments. (a) *°Ra decay series, (b) **Th decay
series, (c) ‘K.
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Fig. 4. Gamma-ray spectrum for sediment.
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Table 3. The activity ratios of “°Ra, #*Th and “K

Sampling site Ra/K Th/K Ra/Th
Gl 0.01 0.02 0.55
G2 0.01 0.04 0.49
G3 0.01 0.03 0.50
G4 0.02 0.02 0.92
G5 0.02 0.02 0.91
G6 0.01 0.02 0.52
G7 0.02 0.05 0.42
G8 0.03 0.06 0.40
G9 0.02 0.04 0.44
G10 0.03 0.07 0.47
Gl1 0.01 0.03 0.48
G12 0.03 0.06 0.42
G13 0.02 0.06 0.34
G14 0.02 0.05 0.42
Gl15 0.02 0.04 0.50
Gl6 0.03 0.08 0.40
G17 0.03 0.07 0.39
D1 0.07 0.17 0.45
D2 0.08 0.18 0.46
D3 0.06 0.13 0.44
D4 0.05 0.13 0.41
D5 0.07 0.16 0.45
D6 0.05 0.11 0.49
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Table 4. Radioactivity concentration of other rivers sediment
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Activity concentration (Bq kg™")

Country Lake/River 20R4 e g Reference
Shango River 57.5 254 255 Chowdhurry et al. (1999)
Bangladesh .o
Kamapulli River 65.5 37.9 272 Chowdhurry et al. (1999)
China Wei River 33.1 21.8 833.3 Xinwei et al. (2008)
Eavot Nile River 12.9 16.3 200.2 El-Gamal et al. (2007)
evp Nile Delta 17 18 316 Khater ef al. (2005)
Kali River 6.9 40.1 394.7 Dar et al. (2013)
Indi Sharavathi River 11.6 72.0 493.4 Narayana et al. (2007)
ndia Netravathi River 57.5 69.7 559.7 Narayana ef al. (2007)
Palar River 36 10 472 Narayana et al. (2007)
Pakistan Hunza River 11.7 21.4 174.0 Qureshi et al. (2014)
Turkey Coruh River 114 18.3 510.2 Kobya et al. (2015)
Nigeria Ogun River 11.8 12.7 499.5 Jibiri et al. (2012)
Korea Geum River 15.6 33.8 789.8 Present study (2016)
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Table 5. Radioactivity concentration of other lakes sediment

Activity concentration (Bq kg™)

Country Lake PRa I g Reference
Nigeria Twenty Lakes 279 62.0 549.3 Isinkaye et al. (2008)
Fovot Lake Nasser 18.4 143 317.6 Khater et al. (2007)
&P Brullus Lake 17.2 10.0 299.7 Ibrahiem et al. (1995)
Turk Altunkaya Lake 27.7 19.5 460 Eroglu et al. (2013)
urkey Derbent Lake 25.5 18.8 365 Eroglu ef al. (2013)
Korea Geum river lake 17.0 37.8 269.4 Present study (2016)
Table 6. Spearman correlation coefficients among the variables
2Ra Z2Th YK Sand LY cop» TOC?
226Ra 1
H2Th 0.842° 1
YK -0.144 -0.184 1
Sand -0.476 -0.593" 0.776™ 1
I 0.380 0.509" -0.782" -0.858™ 1
CcopY 0.332 0.395 -0.834" -0.849" 0.886" 1
TOC® 0.165 0.217 -0.842" -0.808" 0.784™ 0.920" 1
*p<0.05, **p<0.01
1L : Ignition Loss of sediment
®COD : Chimical Oxygen Demand of sediment
9TOC : Total Organic Carbon of sediment
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