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Abstract : The river sediments were collected from 4 points of Seoknam river, one point of Miho river
and one point of the joining area of two rivers. For preparation of sample, three sediment samples were
collected for the surface, middle and lower part of the sediment at each sampling point. The elemental
concentrations were analyzed by neutron activation analysis using HANARO research reactor at Korea
Atomic Energy Research Institute, and the concentrations of 30 elements were determined by the
relative method using standard reference material of NIST. As a result of analysis, it was found that
when the examination and prediction of contamination distribution about the site where the

contamination site of river is connected to the lower river is done, the specific gravity of elements
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which is contained in the sediment and the speed of a current of river should be considered and also
found that when the samples for concentration analysis in the river sediments are collected, for the
establishment of regional representatives in samples, the range of sampling depth should be determined

considering the specific gravity of elements and the speed of a current.

Key words : NAA, sediment contamination, relative method
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Table 1. The conditions of irradiation, cooling, and measurement times for NAA

Sample Irradiation time Cooling time Measurement time
A Exp. Remark
Number Weight ( 2y (¢) ()
S1-1, I, I
S2-1, I, Il i
, 4, Ist 20 min 500 sec For the NAA
S3-1, II, I 10 2 mi f short lived
Se-1. I, T mg min of sl 01.d ive
nuclides
SM-1, I, I 2nd 40 min 1000 sec
MI-1, O, IT
S1-1, I, I
S2-1, II, I 1st 15 days 3600 sec
For the NAA
SSLLL I 00 10 hr f long lived
Se-1. I, T mg o on;gtd ive
SM-I, II, I 2nd 30 days 7200 sec fuciides
MiI-1, O, T
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Table 2. NAA results of sediment samples which was
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from surface layer, O to Scm depth, sediment ( in mg/kg units)

Nucide Hement T g 21 31 St 1 SM- T MI- T
gravity
Np29 U M 189 589412 1650:3.00 14502.90 7054139 5.05:096 4504073
Tal2 Ta L 166 1554021 5314058 3244045 1514018 1244015 13840.14
HE8L HF L 131 1420080 44.90:2.50 28904190 10804070 10204060 10.80£0.50
Tisl T S 119 544400476200 1594200021360 O14400:135300  S982.00:84900 43950060600  6170.00703.00
P23 Th L 117 5230470 2120061700  12500:1300 343084320 20.10:1.70 3090:2.00
Lel77 Lu M 984 0754006 1924016 1304013 0424004 037:003 0844006
Co® Co L 89  797:023 15.60:040 1060£040 15404050 12.50:040 14604020
Dyl65 Dy L 8%  496:025 28.00:1.00 9.63:0.64 5664029 4744021 629:0.19
Tol60 To L 827 1294019 4044056 2644042 084:0.13 066:0.10 110015
Fe9 Fe L 786 25427.00:101700 SO479.00:151400 3636600181800 3653600+146100 3320000:116200 43442.00+1086.00
Snis3 Sm M 754 15604080 58.90:2.70 37.10£190 10604050 683:031 11204040
MiS6 Mn M 743 438006900 16120042400  T3300:2400  SS00500  63800£1400 12130041500
o5l G L 719 65204390 150.00:8.00 108.00:7.00 8090:4.80 9740530 70704310
065 Zn L T4 040460  26100:1000 15900900 186,00:9.00 135.0046.00 160.00:7.00
N7 Nd L7 96206580 35002000 232001600 72.50+480 3800230 65.60+3.10
Coldl Ce L 678 2280042000  95800:7600 59005500  16200:1400  97.70:830 153.00:9.00
Lal40 La M 67 125006600  53000:2300 310001700 80.50+4.10 4970:230 7750:2.60
V52 V.S 58  5.10:L10 86.10:1.60 6720:2.10 74704220 7100+1.70 89.40+1.50
AsT6 As M ST 7224079 6824068 3.56:045 3294038 3474037 5814046
Bel2 Bu L 526 166007 3574012 2.59:0.13 160007 131005 1824005
Ba139 Ba M 35  101800:0100  O5800:6700  89800:8400  102300:7500 9230046600 858005100
Se46 S L3 7814031 1300050 10404030 1040050 9974040 12.104040
A28 Al S 27 OTISLO0K293200 9247300:231100 7943800325600 O405400£338500 91296.00£278400 102787.00£2055.00
S85 St L 26 270041100 I7L00:700 1920061100 19400£1000 17000800 154.00£6.00
Cel3 G M 187 4354021 5964023 4032024 5644028 5424024 7054021
Mg27 Mg S 17  631900:31600 1124800452000  8779.00:52600  993600:56600 1013200652900  10599.00£509.00
Cad9 Ca S 155 1420000456800 1413000842300 1515800466600  1109400:37700 107860034500  10828.00+324.00
Rb86 Rb L 153  147.00:900 42006600 136001000 147.00£7.00 141,00+7.00 150.00£8.00
Ne2d Na M 097  I727.00:64700 10635.00:53L00 1340200454800  10757.00:58000 1154400451200  9907.004423.00
K42 K M 086 30M300:43500 2246004140100 3208500:285500 2311800166400 2248400:151700 2048004144300
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Table 3. NAA results of sediment samples which was from medium layer, 5.0 to 10 cm depth, sediment ( in mg/kg units)

Nucide Hement P gy 211 311 S4-T1 SM-TT MI-TI
gravity
N2 U M 189 1080210 1490:2.40 1240£2.50 5044092 22308420 1080£2.10
Twl2 Ta L 166 2444028 4304045 766:092 1674023 3824042 1744023
HESL HF L 131 27604160 29.10:1.80 31904210 12004070 72408430 3430160
Tisl TS 119 692900471000  11969.00:106400 116160097600  627500:71000  158300£10200  8103.00:810.00
P23 Th L 117 13001100 218004200  13600:1200 49.80+330 389.00£34.00 94.50+8.90
Lel77 Lu M 984 095:009 119:0.10 0.96:009 0504005 1674015 069:006
Co®0 Co L 89  1020:020 13104040 11.10£040 12.104030 9514029 12.90:050
Dyl65 Dy L 854  1750:090 220:070 17.1040.60 5904025 38.00£1.90 12.804080
Tl T L 827 2304031 379:0.60 2464037 097:0.13 640:092 195:029
Fe$9 Fe L 786 31409.00£125600 4288L00:107200 3676000110200 31970.00:111900 3771100150800 40639.00+2032.00
Sn153 Sm M 754 3630£190 6070270 39.00£1.90 12.004040 8350380 27.60:130
MiS6 Mi M 743 6500:2100 10990041600 808001600 435004500  117000:2500  1127.00:32.00
G50 G L 719 106005500 117.00£7.00 165.00£7.00 9130:500 2180041300 68.70+4.80
065 Zn L 714 11200400  2000:1100  16300:7.00 149.00:9,00 121,00:5.00 124.00£6.00
NE4T N L7 2160061000 38LO0:2300 235001600 8650:490 6510084300  159.00:10.00
Coldl Co L 678  S54L00:3400  95000:8100  S8LO05200  20000:1600  156600:14100  372.00:37.00
40 Ta M 67  35.10:1710  53300:2400 327001600 9B00:500  67600:3400 18400600
V52 V.S 58 6170140 £2.80:240 7930+1.40 6930:2.10 7620+1.40 8830180
AsT6 As M ST2 3974032 6304070 6524076 2264029 1654017 7234080
Brl2 Bu L 526  246:009 3.06:008 2564009 164007 4274020 2634013
Ba139 Ba M 35 858005100  81L00£5300 10210047600 9530048900 75500452300  636.00£50.00
Se46 Se L 3 0.654049 11104040 10104040 9654030 10704040 12304060
A28 Al S 27 82537.00:51700 4802006341300 7799000+319700 8317400:2079.00 6651000199500 102384.00:2048.00
S8 St L 26 2120041000 17600:700 210001100 24400£1300 222004000 189.009.00
Cs13% G M 187 4614018 5384027 395:0.12 4564021 3244016 537:032
M2l Mg S L7 646400832300 1014600448700 829100849700  8I6300:38400  9092.00:47300 90510051600
Cadd Ca S 155 1372700441100 1135700636300 174570050400  13398.00£589.00 1396800441900  11467.00+459.00
Rb86 Rb L 153 14300700 149.00+7.00 130.00:9.00 145.0046,00 95.20:4.90 131.00:8.00
N2t Na M 097  1452000:56600 1107300662000 1372900462800  12857.00:58300 781900438500 935000446100
K42 K M 086 3400008218700 2534700182400 2710000:241200 2537200159800 16790.00:134300  19898.00+1433.00
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Table 4. NAA results of sediment samples which was from lower layer, 10 to 15 cm depth, sediment ( in mg/kg units)

Nucide Hement ¢ iy S2-1MI S3-IMI SA-TII SMLITT MI-III
gravity
N2 U M 189 1930:370 1150:2.30 1190£2.20 7104145 15.10:2.50 8.74+1.66
T#l2 Ta L 166 5814076 2444026 380:042 1544022 328038 162:0.19
HE8L HF L 131 2120:140 2690:1.60 29.10+1.40 13204080 6160380 25.10+1.40
Tisl TS 119 666100:62300  7T61900:82700  959800:112400  S8T900:65700 1261900106800  6802.004599.00
P23 Th L 117 D2L00£1100  12600:1100 11800800 4601560 2320042100 64.10£520
Lel77 Lu M 984 0954009 086:008 0824006 051:004 152016 0574005
Co® Co L 89  1100:030 10602040 1040040 12.404040 9904030 13804020
Dyl6S Dy L 8%  2060:090 16104080 9554063 8.08:041 14704040 8714031
Tol60 T L 827 244103 2244034 2084029 0964015 4134061 145:022
Fe9 Fe L 786 2998600:104900 3357800:134300 3454000172700 3463400£138700 3368300:84200 41725.001252.00
Sn153 Sm M 7% 3610:170 37.10£130 33104150 12.804060 5630290 2080:1.10
MiS6 Mn M 743 T70061600 74000400 763006900  M600:900  86100£1300  111400:31.00
a5l G L 719 7880:390 91.10+5.50 98.50+6.90 143.00:9,00 125.00+7.00 69.50:3.10
7065 Zn L 14 107006400  16500:1000 155004800 160.00:7.00 115.00£5.00 129.00£6.00
N7 Nd L7 2170061300 23600:1100  20800:1200 9080055400 40500127800  118.00:800
Coldl Ce L 678 540004600  ST40055700 5140044600  20300:1800  98000:6200 270002200
Lal40 Ta M 67 3050040700 340080600 2900041000 10200500 459006300 13600600
V52 V.S 58 63204150 6940140 67.00:120 7280:230 7430:130 8790260
AsT6 As M ST 3581042 4274047 4554046 253403 2374019 7794085
Eel2 Bu L 526 236:0l11 2334009 2294012 162007 3.15£008 2264008
Ba13 Ba M 35 0620066000 9820089200 830046500 956.00:8600 0140045500  689.00+4300
S46 Se L 3 9374038 9614031 9.60:034 10204040 10104050 12.5040.60
A28 Al S 27 8550006297200 8R26300:264300 SI77R00:204400 83618004363300 T4TR300£149600 104674.0043193.00
S8 St L 26 1910041100 175008700 2150041000 2270041100 24600¢1200  172.00£900
G134 G M 1§ 4664019 4764024 3924024 5064025 35540.16 5744017
Mg27 Mg S 17 7T66L00:39800  985900:56200  7T90L00£37900 85030040000  7THT.00:43800 916300845800
Cad9 Ca S 155 1179600437700 1411200662100 1505900451200 1213600848500 1410400442300 1035200431100
RbS6 Rb L 153 142004600 143.007.00 140.00£6.00 147.00:9.00 113.00:8.00 136.00+7.00
Ne2d Na M 097 1369200656000 1277300653400 1492100461200  1312300:59900 1041100441100 945400438600
K42 K M 086 3613400121600 3357200268500 2017300:210000 2528400170700 19310.00:1390.00 1982400412430
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