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Comparison of the Methods to Analyze Freshwater Sediments

ByengseokYoonf-Eunmi Kim - Hakchul Kim - Jachee Lee - Sanggi Jung - Sangtae Lee

Water Analysis & Research Center, Korea Water Resources Corporation

ABSTRACT : In this study, Chemical Oxygen Demand(COD) which is the measure of organic substances, Total nitrogen(T-N), Total phos-
phorous(T-P), Fe and Mn were analyzed in the sediments of dam reservoir. The purpose of this study were to understand the relevances
among. the analytical methods adopted and the applicabilities of those methods.

For the determination of COD, Standard Method for the Examination of Marine Environment(SMEME) and Standard Method for the Exami-
nation of Sanitary(SMES) was used. Both method had wide dynamic range and the deviations of the values obtained by two methods were
small because KMnO, method closely reflected BOD and organic substances.

For the determination of T-N and T-P, Standard Method for the Examination of Food(SMEF) and Standard Method for the Examination
of Sanitary(SMES) were used. Two methods for T-N were both the acid-base titration but SMES gave less T-N values than SMEF because
of the differences in digestion and distillation steps.

Two rmethods for T-P gave the comparable values after acid digestion of HNO; and HCIO,.

The determination of heavy metals as a Fe, Mn was mainly divided to the leaching method and acid digestion method. The values obtained

by leaching method were less than those by digestion method. It is thought that the condition of acid digestion was more severe than that
of leaching method.
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Table 1. Analytical methods selected for comparison
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Item Test method
Intense heat lose, Size analysis SMEME
SMEME
cop SMES
T-N, T-P :xgg
Method Reagent Preparation
SMEW HCI dilution liquid 6 Hrrapidly shake
Elution Method TCLP CH3COOH dilution liquid 18 Hr slowly shake
SMESP(Cu, Cd, Pb method) HCl 0.1 N 1 Hr shake
Heavy metal SMESP(As method) HCI 1 N 30 min shake
(Fe,Mn) SMEME HNO; + H,ClO4 Heating
EPA(3050B) HNO; + Hy0x(1+1) Heating(5 Hr)
Acid Digestion : .
Method EPA(3051A) HNO; Microwave(10 min)
SMESP(Zn, Ni method) HCl + HNO; Normal temp.(2 Hr) — Heating(2 Hr)
HNO; + H,S04 HNO; + H,S04 Heating
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Table 2. The results of Fe analysis by Elution methods(mg/kg)

Method Upstream | Midstream | Downstream

SMEW 20.44 50.47 28.73

TCLP 365.7 - 660.3
SMESP

(As method) 3686 3976 4287
SMESP

A : .

(Cu, Cd, Pb method) 400 3364 345.7

Table 3. The results of Mn analysis by Elution methods(mg/kg)

Method Upstream | Midstream | Downstream
SMEW 1.83 3.73 7.50
TCLP 131.7 196.4 397.6
SMESP
. 4, .
(As method) 400.9 534.0 830.8
SMESP 271.6 402.9 642.0

(Cu, Cd, Pb method)
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Fig. 5. The comparisons of Fe concentration by Elution me-
thods.
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Table 4. The results of Fe analysis by Acid digestion method

(mg/kg)
Method Upstream Midstream Downstream
EPA(3050B) 35851 38890 45806
EPA(3051A) 34482 37362 43742
SMEME 28170 32033 3568'3
HNO; + H,S04 25693 28328 28323
SMESP
(Zn, Ni method) 14920 15220 15739

Table 5. The results of Me analysis by Acid digestion method

(mg/kg)
Method Upstream Midstream Downstream
EPA(3050B) 872.9 1215 2516
EFA(3051A) 794.0 1137 2381
SMEME 7218 1054 2204
HNO; + H,S04 5842 802.4 1416
SMESP
(Zn, Ni method) 699.1 896.0 1608
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Fig. 7. The comparisons of Fe concentrations with various

acid digestion methods.
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