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Correlation of Heavy Metal Concentrations between Total Digestion and
Agua Regia Digestion for Sediments from Yeongsan and Seomjin Watersheds
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Abstract : In this study, the correlations of concentrations in sediment heavy metals between two pretreatment methods, total di-
gestion and aqua regia digestion, have been investigated. Total 43 samples had been collected from streams and lakes in Yeongsan
and Seomjin watersheds. They were decomposed in two pretreatment methods and five metal components (Cd, Cr, Ni, Pb, Zn) were
analyzed. Overall average concentrations of heavy metals were Zn>Cr>Pb>Ni>Cd in the order. The concentrations of aqua regia
digestion were 35.0% (Cd), 53.8% (Cr), 66.2% (Ni), 64.4% (Pb) and 76.4% (Zn) of the concentrations of total digestion and heavy
metal concentrations of total digestion were higher. Heavy metal concentrations in sediments from lakes were higher than those from
streams. The correlation equations between the concentrations of total digestion and aqua regia digestion were obtained. The concen-
trations of Zn and Ni, which showed strong linear correlations, increased in aqua regia digestion as the concentration in total
digestion increased. The linear correlation coefficients between two digestion methods for most analyzed metals were above the
average correlation. However, these results can be applied with limitations due to heterogeneity of sediments.
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Table 1, Sequential extraction tests

Fraction Extractant Extraction conditions SSR? Wash step
1 (NH4)2S0O4 (0.05 M) 4 h shaking, 20C 1:25
2 (NHz)H2PO4 (0,05 M) 16 h shaking, 20°C 1:05
3 (NHa)-oxalate buffer (0.2 M); pH3.25 4 h shaking in he dark, 20°C 1:05 NHA_OXilgt?n(ig.ihzlll;inngir?.tfwi izi 1125
4 (NHg)-oxalate buffer (0.2 M) + 30 min in a water basin at 96+3C 105 NH;-oxalate (0.2 M); pH 3.25 SSR 1:12 5;
ascorbic acid (0,1 M) pH 3.25 in the light 10 min shaking in the dark
5 HNO3s/Hz0, Microwave digestion 1:50°

®SSR: soil solution ratio
PAfter the digestion
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Cd 0.250 mg/kg, 0.096 mg/kg, Cr 34.2 mg/kg, 18.1 mg/kg,
Ni 17.5 mg/kg, 12.1 mg/kg, Pb 21.3 mg/kg, 13.5 mg/kg, Zn
63.2 mg/kg, 52.4 mg/kg®E YEGTE 12|31 34 EFEF9

AL AA B W HEFA] s 212 Cd 0.590 mg/
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Table 2. Metal average concentrations in sediments studied

Average concentration (mg/kg)

Component -

Cd Cr Ni Pb Zn

Total 0250 342 175 213 63.2

digestion (0.266) (219 (17.1) (1300 (379

River  Aqua regia 0.096 18.1 121 13.5 524
digestion  (0,0612) (993) (185) (123) (52.2)

Ratio(%) 384 529 69.1 63.3 829

Total 0590 383 18.7 305 80.7
digestion (0135) (10.3) (5.43) (6.30) (17.1)

Lake  Aqua regia 0.181 214 109 203 497
digestion  (0,0382) (7.37) (3.63) (4.14) (16.5)

Ratio (%) 30.6 558 582 66.5 615

Total 0337 358 178 236 67.6
digestion (0.281) (196) (149 (123) (34.5)

Total Aquaregia 0118 190 118 152 517
digestion  (0,0672) (9.38) (16.0) (112) (456)

Ratio (%) 350 53.8 66.2 644 76.4

*Parenthesis: Standard deviation
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Table 3, Correlation and determination coefficients between con-
centrations obtained from two digestion methods

Heavy metal  IRP R*®  Slop(a)®  Intercept(p)°
Cd 0602 0362 0.138 0.061
Cr 0858 0.737 0.388 481
River Ni 0940 0884 1.01 -5 56
Pb 0821 0674 0.888 -3.04
Zn 0873 0.762 1.20 -23.51
Cd 0358 0,128 -0,100 0.240
Cr 0907 0.823 0.645 -3.28
Lake Ni 0857 0.735 0573 0.194
Pb 0614 0377 0.403 8.04
Zn 0939 0.883 0.908 -23.6
Cd 0656 0431 0.156 0.065
Cr 0855 0,732 0.410 452
Total Ni 0934 0872 0.997 -5.90
Pb 0823 0,678 0.750 -2.48
Zn 0845 0.715 1.1 -23.8

R : correlation coefficient
® R? : determination coefficient
© Linear regression line, Y= aX + B
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