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Chracteristics of Sediment Compositions and Cs Adsorption on Marine
Sediment near Wuljin Nuclear Powerplant

Yeongkyoo Kim'*, Kyung-Mi Kim', Hee-Jin Jung', Hee-Dong Kang?, Wan Kim?,
Si-Hong Doh®, and Do-Sung Kim*

Department of Geology, Kyungpook National University, Daegu 702-701, Korea

“Department of Physics, Kyungpook National University, Daegu 702-701, Korea

3Department of Physics, Pukoung National University, Busan 608-737, Korea
“Division of Science Education, Daegu University, Daegu 712-714, Korea

Mineralogical composition, '3’Cs activity, total organic carbon (TOC), and particle size of marine sediments near
Wuljin Nuclear Powerplant were analyzed and the relationships among those components were investigated. The
particle sizes of sediments were equivalent to sand size and in the range of -0.48~3.6 Md¢. TOC contents and "*'Cs
activities were in the range of 0.06~1.75% and minimum detectable activity (MDA) ~4.0 Bg/kg-dry with the aver-
age value of 1.15+0.62 Bg/kg-dry, respectively. The sediments in study area were characterized by large particle
size and small TOC contents, and '*’Cs activity compared with other marine sediments. The main mineral compo-
nents were quartz and feldspar (albite, microcline, and small amount of orthoclase) with small amount of pyroxene,
calcite, hornblende. Minerals with 10 A XRD peak (mainly biotite) and chlorite were also identified. Among those
minerals, biotite shows the linear relationship with 137Cs content probably due to the frayed edge site (FES) on
biotite or small amount of mixed illite. However, TOC content shows most linear relationship with *’Cs content
because no significant amount of clay minerals, which can adsorb significant amount of Cs, were observed in the
study area, indicating that the distribution of '*’Cs in this study area was more significantly affected by the TOC
content than mineral composition.

Key words: marine sediment, mineral composition, 37¢s, TOC, particle size
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Fig. 1. Sampling sites of marine sediments near Wuljin Nuclear Power Plant(NPP). Left: within 1 km from drain-outlet,

Right: out of 1 km from drain-outlet.
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Table 1. Biotite content, '>’Cs concentration, particle size,
and TOC content of sediment samples in the study area.

Biotite 3¢ article
Sample % Content P size TOC
ujl 5.1 .71 2.62 0.24
w2 48 123 1.87 022
uj3 5.7 1.59 2.99 0.37
uj4 52 1.41 261 0.16
js 6.1 1.67 28 024
uj6 62 1.51 272 0.25
7 47 2.15 322 0.5
ujs 5.1 1.59 239 0.14
uj9 40 0.983 247 0.08
w10 6.9 126 27 0.18
yll 6.6 1.61 276 0.37
w12 6.3 2.58 344 0.76
w3 44 132 226 0.12
ujl4 1.1 0.445 -0.48 0.06
wls 23 1.1 0.83 0.09
uj16 54 291 331 045
w18 58 2.99 3.52 0.9
w19 22 0.447 0.71 0.16
120 40 2.29 2.45 0.16
w2l 49 1.86 3.03 0.36
uj24 7.0 3.86 2.87 1.24
uj29 36 1.02 2.19 0.13
w53 29 0.728 145 0.12
j58 48 133 232 0.16
uj63 29 0.917 1.48 0.18
w63 6.0 1.53 223 033
1j66 45 0.887 2.52 0.44
0j67 49 127 2.69 0.47
j68 54 37 36 1.36
w87 5.8 1.09 2.19 0.12
ujot 39 121 244 0.12
w115 34 1.16 1.6 0.17
1j120 43 0.854 2.06 0.18
w125 33 0.79 1.98 0.21
uj127 37 0.917 2.56 0.23
w128 41 1.07 2.53 0.29
uj129 52 2.9 3.51 L1
uj130 53 4 328 175
uj148 41 0.913 227 0.12
w172 36 0.887 1.69 0.14
uj17s 29 0.759 214 0.17
176 3.0 0.775 237 0.1
w177 26 0.774 2.34 0.13
1j180 3.1 2.18 0.99 0.71
188 36 0.695 1.67 0.06
uj 189 35 0.807 1.63 0.09
uj190 36 0.568 1.81 0.11
191 1.5 0.514 2.15 0.78
uj192 36 1.17 0.06 0.48

s 4 54 693
Table 1. Continued.
Biotite 37Cs article
Sample % Content ’ size toc
uj193 4.4 3.65 34 1.52
uj194 3.2 0.942 1.75 0.1
uj195 1.1 0 0.55 0.09
uj196 4.8 0.908 1.99 0.08
uj197 3.1 0.63 1.48 0.08
1j200 2.1 1.61 0.42 0.8
uj201 4.6 1.18 2.31 0.17
uj205 53 2.06 2.65 1.02
0j206 4.6 3 3.34 1.4
uj207 3.8 0.965 222 0.26
uj212 3.7 3 3.03 1.26
uj213 6.0 1.12 3.04 0.14
uj215 5.9 0.713 -0.37 1.53
uj218 22 0.48 121 0.11
uj223 6.1 223 2.4 0.23
uj224 6.3 1.55 1.96 023
uj225 6.4 1.42 227 035
uj226 7.1 1.23 234 0.22
vj227 1.3 0.245 0.62 0.17
uj230 5.0 1.17 2.41 0.19
uj231 4.0 0.918 2.32 022
uj232 3.1 0.671 1.65 0.17
uj233 2.7 1.21 2.56 0.55
nj234 5.6 1.47 1.8 0.47
uj236 1.4 0.702 0.67 0.15
uj238 2.5 0.92 1.01 0.17
uj239 4.1 0.596 2.08 033
uj240 4.2 0.536 2.16 0.35
uj241 1.5 0.389 0.7 0.28
0j242 5.2 1.49 2.68 0.29
uj243 5.9 1.45 2.72 0.31
uj245 3.1 0.65 1.57 0.13
uj246 6.2 1.54 1.68 0.33
uj247 4.1 1.93 3.14 0.59
uj248 4.6 1.33 2.81 025
uj249 6.1 2 3.04 0.47
uj253 8.6 1.99 2.82 0.45
uj254 6.4 1.69 271 0.41
uj256 6.7 22 2.73 0.42
uj257 5.1 2.07 3.02 0.58
FEET A 1049 M2E e FEGER ZeH)
F Qr FUH Fel BEEe] T BEsT
Hoz Jehdth 10Ae] 932 Ze FEEE HE
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Fig. 2. X-ray diffraction patterns of two representative
marine sediment samples. (top) sample ujl13, (bottom)
sample uj195. Ch: chlorite, B: biotite, Q: quartz, M:
microcline, A: albite, Am: amphibole, C: corundum.
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Fig. 3. The relationship between biotite and quartz contents in
marine sediments.
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Fig. 5. The relationship between grain size and the
contents of biotitie in marine sediments.
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