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Distribution of Uranium in the Han River and Behavior through the Water Treatment Process

Gwan-Jo Jeong'r - Dok-Chan Kim* - Hyeon Patk - Sea-Jong Oh

Waterworks Research Institute, Seoul Metropolitan Government - *Department of Chemical Engineering, The University of Seoul

ABSTRACT : This research was focused on the distribution of Uranium-238 concentration in the Han River. Also, six water treatment
plants in Seoul have been investigated to find out the behaviour and the removal capability of uranium. The uranium concentrations were
ranged 0.02~0.54 ug/L in the Han River. The relationship between conductivity and total dissolved solids shows that uranium concentra-
tion is positively related with conductivity and total dissolved solids. In addition, it has been founded that there was no relevance
between uranium concentration and geological structure, because most of the sampling area are Banded Gneiss.

The average uranium concentration in six water treatment plants was determined to 0.134 pg/L in raw water, 0.050 pg/L in coagulated
water, 0.029 pg/l. in settled water, 0.020 pg/L in filtered water, 0.019 pg/L in finished water. After filtration in the treatment process,
uranium concentration level was maintained lower than 0.029 pg/L.

The average uranium removal efficiency compared to the raw water was 63% after coagulation, 15% after sedimentation, 8% after
filtration and disinfection. The analysis shows that 78% of uranium in the raw water was removed during coagulation and sedimentation
processes. However, 8% of that was removed through filtration and chlorination processes.
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Table 1. ICP-MS Operating Conditions and Parameters

Parameter Setting/Type
Nebulizer Meinhard® Type A Quartz
Spray Chamber Quartz Cyclonic
Nebulizer Ar Gas Flow 1.01 L/min
Auxiliary Ar Gas Flow 1.25 L/min
Plasma Ar Gas Flow 16 L/min
Lens Voltage 6.75 V
ICP RF Power 1250 W
Monitored Ion m/z =y
Dwell Time 50 ms
Integration Time 1500 ms
RPq 0.25 N/A
Detection limit 3 ng/L
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Table 2. Uranium concentration in the Han River
Quarts

. Ist 2nd 3rd 4th  Ave.
Sites

Finished Gwangam | 0.02  0.03 0.02 002 0.02

water Amsa 002 003 002 002 002
Paldang | 0.13 008 0.6 017 0.14
Amsa | 016 013 0.07 014 013
Water Guui 0.13 011 007 017 012
intakes Jayang 015 011 015 019 015
Pungnap | 0.15 008 0.0 021 0.14
Gangbuk | 010 013 012 014 012

Yangsu 0.04 011 002 003 005
Wangsuk 0.14 027 0354 028 031
Gyeongan 0.13 028 029 025 024

Jojong 016 014 013 018 0.15

Bokha 0.12 - 012 010 012 0.12

¥ 1In every quarter of the year of 2001.
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Fig. 1. Concentration of uranium from several branches and
intake stations of the Han River.
(GP : Gwangam water treatment plant, AP : Amsa water
treatment plant, PD : Paldang intake, AS : Amsa intake, GI
: Guui intake, JY : Jayang intake, PN : Pungnap intake, GB
: Gangbuk intake, YS : Yangsu main stream, WS : Wangsuk
creck, GA : Gyeongan creek, JJ : Jojong creek, BH : Bokha
creek)
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Fig. 2. Correlations among uranium, conductivity and total
dissolved solids.
(Con. : conductivity(ps/cm), TDS
(mg/L), U : uranium(pg/L))
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Table 3. Correlation coefficients and the nature of correla-
tion for uranium measurements with different physico-
chemical parameters in raw water samples

hysico-chemical . . Nature of
Py Correlation coefficient .
parameters correlation
TDS 0.40 Positive
Conductivity 0.40 Positive
Zing 0.45 Positive
Calcium 0.53 Positive
Magnesium 0.11 Weak positive
chloride 0.43 Positive
Nitrate-nitrogen 0.25 Weak positive
Sulfate 0.19 Weak positive
Iron 0.26 Weak positive
Strontium 0.45 Positive
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Fig. 3. Uranium concentration vs. total
content in raw water samples.
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water samples.
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Fig. 5. Geological location of sampling points in the Han
River.
(@ : Granites, : Banded Gneiss, © : Migmatitic Gneiss,
® : Gneisses, & : Leucocratic Gneiss, & : Schists, D
: Jayang intake, @ : Pungnap intake, 3 : Guui intake,
@ : Amsa intake, (& : Gangbuk intake, & : Paldang
intake, @ : Wangsuk creek, : Yangsu main stream,
@ : Gyeongan creek, @ : Bokha creek, @ : Jojong
creek, @ : Amsa water treatment plant, @ : Gwangam
water treatment plant)
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Fig. 6. The concentration distribution of uranium from seve-
ral points of the Han River.
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Table 4. Uranium concentration at the individual water treatment process

Puriﬁcatllori Gwangam Amsa Guui Ttukdo Yeongdeungpo Gangbuk
plan
Process Conc. RE(%) Conc. RE(%) Conc. RE(%) Conc. RE(%) Conc. RE(%) Conc. RE(%)
#1 0.130 0.100 0.149 0.139 0.159 0.090
#2 0.153 0.154 0.125 0.153 0.125 0.111
Raw water
#3 0.146 0.140 0.121 0.152 0.141 0.117
Ave. | 0.143 - 0.131 - 0.132 - 0.148 - 0.142 - 0.106 -
#1 0.075 0.029 0.047 0.054 0.041 0.040
#2 0.049 0.074 0.054 0.053 0.053 0.074
Coagulated water
#3 0.033 0.041 0.026 0.072 0.043 0.038
Ave. | 0.052 63 0.048 63 0.042 68 0.060 60 0.046 68 0.051 52
#1 0.029 0.020 0.028 0.029 0.026 0.027
#2 0.029 0.031 0.039 0.031 0.030 0.029
Settled water
#3 0.024 0.030 0.023 0.043 0.030 0.026
Ave. | 0.027 81 0.027 79 0.030 77 0.034 77 0.029 80 0.027 74
#1 0.021 0.017 0.019 0.018 0.019 0.016
. #2 0.021 0.024 0.022 0.020 0.024 0.019
Filtered water
#3 0.017 0.025 0.016 0.029 0.017 0.019
Ave. | 0.020 86 0.022 83 0.019 86 0.022 85 0.020 86 0.018 83
#1 0.019 0.016 0.017 0.017 0.019 0.014
. #2 0.021 0.024 0.021 0.019 0.021 0.019
Finished water
#3 0.017 0.022 0.013 0.024 0.018 0.015
Ave. | 0.019 87 0.021 84 0.017 87 0.020 87 0.019 86 0.016 85

¥ RE : Removal efficiency(%)

oA BOLRIX| 27 4%, 2005 4Y
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Fig. 7. Uranium concentration from
treatment process.
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treatment plant, GBP : Gangbuk water treatment plant)
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