SHREZA 221515]X|, ®|382 M[55(2012) http://dx.doi.org/10.5668/JEHS.2012.38.5.424

J Environ Health Sci, 2012: 38(5): 424-430 [¥ H]
— T R—— = AL =
oS BE EME0 anE S35 g4 ofEMof 2§ ¢+

A Study on Grain Size Dependency of Selected Heavy Metals
in the Surface Sediment of Lake Paldang

Kyungyong Shin and Sangho Jun®

Department of Environmental Science, Kangwon National University, Chuncheon, Korea

ABSTRACT

Objective: The purpose of this study was to present the standard deviation of the elemental normalization of
concentration of selected heavy metals in the surface sediment of Lake Paldang.

Methods: Grain size dependency of selected heavy metal concentrations in the surface sediments of Lake Paldang
was analyzed by the extrapolation method. The heavy metal concentrations were the sum of all fractions.

Results: Cd and Cu showed an increase of the coefficient of determination(r?) in the fractional content of particle
size, from <256 um to <20 um, and a decrease from <20 pum to <I pm. The normalized concentration of Cd and
Cu by extrapolation at 50% <20 pm were 0.8 mg/kg, 37.0 mg/kg, 57.6 mg/kg and 201.7 mg/kg respectively.

Conclusions: The normalized concentrations in the sediment of Lake Paldang are 1.5-2.0 times higher than
mean average concentration. We concluded that in interpretation of heavy metal concentration in the sediment
of Lake Paldang, normalization of grain size dependency should be considered.

Keywords: grain size dependency, heavy metal, lake paldang, surface sediment
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Fig. 1. The sampling sites in Lake Paldang.
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Table 1. Textural characteristics of sediments of Lake Paldang

Area . fraction  Sand Silt Clay mean sorting skewness kurtosis 59% grain texture
Sites (%) (%) (%) (2) ze(um)
Paldang Dam  Site 1 512 442 46 28 186 044 090 6325 siltysand
Site 2 442 544 14 42 113 021 130 5721  sandysilt
Site 3 9.2 84.5 6.4 60 175 020 095 3023 silt
Central area = =/ 13 90.6 8.2 58 171 026 095 239 silt
of Lake
Site 5 192 762 4.6 59 168 021 100 3579 silt
Site 6 510 468 22 35 208 012 096 6648 siltysand
Bukhan Site 7 737 254 0.9 24 195 042 078 17110 siltysand
River Site 8 462 520 18 42 163 008 136 5945 sandysilt
Site 9 249 712 3.9 30 196 014 089 3175 sandysilt
Nambhan Site 10 84.7 14.8 0.5 20 157 064 212 25914  sand
River Site 11 643 356 0.1 31 211 016 091  122.00 siltysand
Site 12 81.1 18.8 0.1 30 202 017 091 12499  sand
Site 13 1.8 798 8.4 49 205 013 121 2398 silt
Kg;‘:;ia“ Site 14 14.5 812 43 52 175 030 109 3547 silt
Site 15 654 334 12 33 169 005 101 12348 siltysand
Mean 28 539 32 4.0 1.8 0.2 1.1 81.9  sandysilt
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Fig. 3. Total and fractional Cd concentration in sediment
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Fig. 4. Total and fractional Cu concentration in sediment
of Lake Paldang.

2 ShaEo 2 Holth WIS FZE A Sl ok
H Cue AN gaERTE A9 2¥el ¢ &
Ao 2 UERITE

AAHZ B 9 ¢ 35 FAE, EF A,
G X Gof|A] Q19)H el e P2} 7IEEE fraction
& F7o] 50.8~55.8%% xRSt A gHakolgt
VFEE fractionS 9] 44.2~492%F A3
Cuol B H=7) 293¢l edog ZAIEAL, 7
oEd A2 AAl e Yol 7HE = fraction©]
%9 66.2%, A ol 7HEE = fractione
Z o] 338%2 A8 Cud] % F B FEo]
AL 2oz Yelth

3. E|IME Q= 2xel 34 sizkntol A

g3 EZHAE ABA 4=l TS
Frol o] Ax J3FS m|XER] LolH ] 25| F
AL I B¥9} 3L Tl AAAAE dolr

<]
o
1
N

R A== ZF2F 195 ¢ (256 um), 2.97 (128 pm),
397 o (64um), 464 (40pum), 480 & (36 um), 497
o (32um), 516 ©(28um), 538 ©(24um), 564 o
(20 um), 5.97 o (16 um), 6.38 @ (12 um), 6.97 & (8 um),
797 @ (4um), 897 & (2um), 997 & (1 pm)E A}

2433 H4E Y5 £27F 555 5 Cdd Cudl
T o= Ax FFE vA=A] Lotry] fst
of 747te] Q= EE9f Cd¥ Cudl T A
I}

SEAES 54 9= Z7] olstet 7
G AAATE 1.95 0256 um) ©15ke] =
& 42 Y kA 7P WAL 5.97 o(16 um)
= 5.64 ¢ (20 pm) °l3te] HAH=E AR Y= TF

W

http://www.kseh.org/



s #E EEE0| el 5352 AT oEYo| et 7 429
1.0 10 y =0.0139x + 0.1285
. > 3
- 0.9 R®=0.716
2 08 ~ 08
2 Am <oy . -
L 06 E06 *
S S 05 L
B g 0.4 >
5o :/ ~-cd [ © 03 A 4
5 > =
% O g2 /
o 0.2 1
[&] -@-Cu 0.1
0.0 . . . .
0.0 R —
00 1.0 20 30 40 50 6.0 7.0 80 9.0 10.0 11.0 0.0 10.0 20.0 30.0 40.0 50.0
Particulate size (¢) % < 20um size fraction
Fig. 5. Distribution of coefficient of determination (r?)
against the fractional contents of specific grain 40.0 y =0. §O5>< +11.791
) . R’ =0.7893 .
size and total metal concentrations. 35.0
=) * * o
2300 —s
- - 2 25.0
7] QAR STt 7 & ARAS e B S 200 * ’
S 20.
AL T 997 o(1um) ol5fel HAZ A AE Eiso =T
= - - = - >
A AR aske 4% HelE 2 ARE S 100
. 5.0
Fig. 591 YeRfith 00 . . s .
s ZFEHAYE TqFE CdF Cu BF 5.64 0.0 100 200 300 400  50.0

Sharol Al 7]-;<P

© 2 LHERsE

2 (20 um) ©l3te] EZHE AAF U=
=2 7%}3741? kel 0.716, 0.789

BAG7E BF 0.7 o422 HHE QA = @%k
o] TEE FTroke] #AY] 70% oS AW F
7] W&ol EHE FE FE5] TEE s}
=t 7FE 9] & HAE AR d= T 5.64
2 (20 pm)el3kEtal & = itk
4. U BN S8 £3F40| E 55
295 HAE e FE5Y TExel M

ol 5.64 (20 um) °)&ke] FHF
o o] AgaA 4 o Fig. 60l JERIISL Cd
2 y=0.01x+0.13, Cu= y=0.51x+11.790]t}. Z} 2]o|
5.64 020 um) ©13ke] o] 0%t 7HgE o

A& FHrE FE59] tiE sE= Cd2 0.8 mgke,
Cu= 37.0 mg/kgelth.
Iv.2 B
295

1. 2335 HHEe Fu5e SAGHE 4n

http://www.kseh.org/

% < 20um size fraction

Fig. 6. Distribution of grain size effects by extrapolation
from grain size distribution(% < 207m).
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