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Abstract: An investigation of grain size, organic compounds and metal distribution in 23 sediment samples
of the Geum-River basin (Korea) was conducted in two seasons of 2012 (dry season and rainy season). The
samples of sediment were collected from the basin and investigated for concentrations of some metal and general
indexes containing grain size. Concentrations of Pb, Zn, Cu, Cr, Ni, As, Cd, Hg, Al and Li have been determined
by inductively coupled plasma spectrometer (ICP) and the sediments organic matter content was determined
by the loss on ignition, and sediments were fractionated with three different nylon sieves. Correlation analysis
was made for grain size, organic material and metal concentrations, and the Pearson correlation coefficients
between their concentrations were determined. As a result, the higher metal concentrations were found in the
period of the dry season than in another season. The metal concentrations showed high correlation with that
of organic material (COD and TOC). Thereby, the high distribution of metal concentrations in sediment

containing high organic compound is suggesting an interaction with organic matter.
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L ¥ 389 (Fluka, Buchs, Switzerland)S F¢ske] A}
SR FGAah A oAE 2 WEES Sigma-
Aldrich (St. Louis, MO, USA)ZHE 7&le] A-&3}

Fig. 1. Sediment sampling sites.
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Fig. 2. The concentrations of heavy metals (Pb, Zn, Cu, Cr, Ni) in sediment.
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Fig. 3. The concentrations of heavy metals (As, Cd, Hg, Al, Li) in sediment.
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Table 1. Korean standards of sediments

Compound Standard
Combustibility 13%

Organics TP 1,600 mg/kg
TN 5,600 mg/kg

As 93 mg/kg

Cd 6.7 mg/kg

Cr 270 mg/kg

Heavy metals Cu 390 mg/kg
Pb 530 mg/kg

Zn 960 mg/kg

Hg 2 mg/kg

7)ol E vlsde-1 A = Zokom, syt
71l B A It =94tk
Eher" k7190 20.3~106.5 mg/kgel FE W
ZHAT HHEEEE 424 mgkegol Qo H, 3
oﬂ 20.0~44.8 mgkgel T MR HAEFHIJL
HIFFEE 30.1 mgkgol ATHFig. 3). AlZAF A7
£ 23R g Wl dukrle] =7t ahetr) el HlF
=A AEEAL Nl $173 AR FEIt
=

32. R/ ¥ dAdUuF =Xy

CODE AHik7]o] 0.15~0.32%2] FEH= =35
AL BHFEE 02%°]2™, sHak7]ol = 0.02~0.28%
9 F=HYE SFHJeH FFFEE 0.1%°1ATh
(Fig. 4). A EAF A71E Pl2stH S dio ddtr] 9
7t shabrlel e =A A& durlds
A4 A ] wErt B9k, shRbdle 11 s-1
Ao F=7F E=UT
716l 0.21~0.9%°] SEHE SHEA
a FEe 0.5%0]08H, sHE7]eE 0.06~0.56%
o YR HAFTEE 02%C) AtHFig 4). A1F
X H W& wol] dutr]el F=7t shuk

A HEEAT Adriet kb 2% 4

A5-1 A Qo] =A YERTH

EFAAE A7)0 2201070 mgkge] FEHEAR
SAEAIT BEFEE 650 mgkgolom, dhitr]d
£ 500~1,000 mg/kgs] FEHAE SAHHNCH FF
FE= 6304 mgkgol Ath(Fig. 4). ARANFH A7E
H W3S wol 7)o Fvt shubrlel Bla =
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Fig. 4. Chemical factor concentrations (COD, TOC, T-N, T-P, SRP).
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< Fig. 691419} 7o) 8ol 97 T o] Zrp]
7k Foll o]FEo] 2dd AoR AdHEnh e &t
S

FAe] 9128 A%
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34. $2Y MBY €l FEE i) 147) G5 Fegol Yo,
341 357 N7lelE 37) G2t gegdel Atk 58 W, 7he
FAFA HAE F FER 5 AL 2B B S 983 #9049 Je 4R nack i

of Table 2} 39 AN ST W Aol 127] 7ol 8] FEFSE FBAL BAAW shs]o)A

Fu3 ol Agom, shlele 9 B3 =37 F8T Lo FAYL Bk

ool Ytk 58 o, AF, UM, AEH, £, AR 4] 127) 383 Fee) dgor, &

SE0E B FHYS Bl 87 970 F=t Aol YT F31 W, ok, U]
stele gublel 147] G5 gudel dglom, A, ATE, AEED Fo4 Uk JRYS Y

Sl e 97) G2 dukdel ATk H5 W2 U ] 127) $E3) dEgel Ao, 3

B UL ISR, QR0 GEG G4 9 AR W] 97 FEI} gegel Atk 53 W, ofdl, 2

e nsi £, DT0E, DES R4 2l RS Bl

Table 2. Correlation coefficient between the measured parameters in sediment sampled during first period

Water | Igniion
(‘fy content loss COD(%) | TOC(%) |T-Nimarkg) [ T-Plmarkg) | SRP(rvkg) | Pbimarkg) | Zning/kg) | Culmavkg) | Crimgvkg) | Nifearkg) | As(ravkg) | Cdimarkg) | Hglmarkg) | AlGE) Lirg/kg)

5 0)
0.0435 00200] 01220
0.4601| 0.0496]
0.2874| 00952
04532

01111] 0.2348] 00752
01542 02669 0.0330 0. 0.3066] 02680 03103]
0.3414
0.1240
0.1275

Water content

Ignition loss

0.1404
0.1158
0.3475

u Y . . . . .008

Spearman Correlation coefficient table, n=23

a=.05 0351
a = .025 0418 0.418 < x < 0.496
a = .005 0.549
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Measurement of metals in sediment of the Geum-River and their correlation 19
Table 3. Correlation coefficient between the measured parameters in sediment sampled during second period
20121 Snd | s | Weter | dgation e 1 e o : : :
o content loss CODE%; TOC(%) |T-Nirg/kg) | T-P(rgvkg) | SRP(akg) | Pbisarkg) | Znieg/kg) | Culearkg) | Crirgrkg) | Nitearkg) | Asearkg) | Cdimgrkg) | Hgiegrkg) | AlG%) Lifea/kg)
n=23 5
Sand
Silt
Water content 0.1046| 0.1048
Ignition loss 0.3474| 0.3474
cop 0.0053| 0.0052
Toc 0.2139| 0.2140
T-N 0.1821| 01823
T-P 0.3466| 0.3468| 0.3464
SRP 0.4187| 0.2699
Pb 0.4644| 04643| 0.1028| 0.2130{ 03195 0.1659| 0.0478| 0.2143| 0.3286
Zn 0.2969| 0.1134| 0.0478( 0.0281| 0.0171| 0.1509| 0.3210
Cu 0.2169| 0.2172| 0.2043| 0.0638| 0.1854 0.0923| 0.0529| 0.3465 04845 02071
cr 0.3504| 03501 0.0211 0.0013| 0.0722 0.2217| 0.3370| 0.1677| 0.1684| 0.2769 0.3191
Ni 0.2923| 0.2920( 0.1933| 0.1197( 0.0007| 0.0923( 0.1889| 0.1097| 0.0099| 0.1247
As 0.2803| 0.2802 0.1144| 0.0568| 0.0042( 0.0777| 01728 0.1515 0.3304| 0.0450( 0.0728( 0.0430
cd 0.3309| 0.3170{ 0.1455 0.1622( 0.1574| 0.1888| 0.3008 0.1902| 0.0722
Hg 0.2385| 0.2387| 0.2523| 0.2782| 04894 04519| 04465 0.0988| 0.0871| 04324 0.1516 0.0534| 0.0845| 0.0178
Al 0.2641| 0.2633| 0.1961| 0.3223| 0.2055 0.0845| 0.0219| 0.1789| 0.0173| 0.2708| 0.4576| 0.2046 0.0552| 0.1044| 0.2669
Li 0.1503| 0.1502| 0.3023| 0.0574| 0.0531 01181 0.2149| 0.1151| 0.2833| 0.0866| 0.1377| 0.1373| 0.0089| 0.2498| 0.0145| 0.0235 0.2936| 0.2695
Spearman Correlation coefficient table, n=23
a = .05 0351
a = .025 0.418 0.418 < x < 0.496
a = 005 0.549
B2t g 80 G2 el dglom, 5 342 R712 ¥ YYER
HE7lellE 4 70 53 ol il 53] |, 7= 45A HEE F e 2 YRR e ¥
B3 RO Gl ARAS Blov, FEF F MY B0 UYL 24 Ak
AL g E e CODe 7)ol 6 7] 53 AFa7do] e,
FIEES Avrls 1571 53 Bl AN shitzlole 571 &8 iAol Ut 53] &,
om, sRt7lddle 10 0 5 FAdel AAgrh & TOC, 44, Trs 9 & A4 7Hsdd 52 4
3, ok, ), 28, Fed Fo4 P 4HY  BHL nan,
< HieH, 257 T /M B2 35X AAAEE TOC 52 k7] 17 7] F&E3 g e] AL
Lreh ATt o, sht7lole 70 53 FaAel At 53 5
T2 A7l 11 FEF FEgel AL 2, COD, T44, 348 9 944 A4 73 =
o, ShulelE 107) 353 4ol ATk B3 & 4BAL B Wl BE FEF% 4
ookl FFEET FolY A AL HYom,  BHL YA, T Fete] 4B 1}
COD, TOC, T84, Tr&, ¢4 A4 7wt 43 BT
“dol AArt. TALE A7 170 5 FEAe] dlen,
GFHF Aol = 12 7] 3 el A siukz] 871 FEH FEAdol ATk 53] COD,
oul, sl 671 BB JBAel Uk B3 TOC, 48 ¥ %A A2 M5 2o FUAS
ok, 3F, U2 FoA e BR8-S EATh B3t A7 loM e BE 353 4ol e
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