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Key Words @ The metals such as Al, Ag, Au, Cu, Cd, Co, Fe, Ni, Pb, 7n, etc are present at very low concentration in seawater and are
classified as so~called trace metals. Whiles some of them are used in metabolism of living organism as a micronutrient, they may show
toxic effects on organisms in case of a limited threshold concentration of them. Plenty of studies on trace metals have been performed
because trace metals have a persistent influence and an adverse effect on marine environment and ecosystem. For long years, when the
concentration of trace metals in natural waters such as seawater and fresh water are measured with high precision and accuracy, some
systermatic errors have been recognized to be present in measurements. Since 1975 in IS and Euwropean countries, the meuasured
concentration of trace metals in seawater have been found to be lower by factors of 10-1,000 than the previous data of trace metdls
measurements and the vertical profiles o the measurements have been shown to reflect well-knoun biological, physical and geochemical
processes. These results are dattributed to great advances in analytical instrumentation and methodology for trace metals measurements.
Precautions against the contamination of samples are required to be taken in the process of sampling, storage, and analysis of samples.
However, in Korea, erroneous data of trace metals with regard to ocean and marine environment related survey and investigations are
reported. The lack of exact understanding and information regarding precautions in sampling, storage and analvsis of samples lead to the
deterioration of data quality, especially in the analysis of trace metals. The major procedures to obtain the accurate data of trace metals in
natural waters are introduced for applying to the study and assessment of marine environments.
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Fig. 1. Comparison of results of intercomparison exercises
(mean and standard deviation) for trace metal
analysis of seawater conducted during the past
two decades. Number of participating laboratories
shown. Range of concentrations in seawater based
in recent reliable data.
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Fig. 3. Suitable equipment for sampling surface seawater. (1)
Telescopic fiberglass bar(3.5m); (2) polyethylene disks
(3) nylon—coated holder; (4) silicone tubing fastener;
(5) polyethylene or Teflon sampling bottle.
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Fig. 4. Equipment for sampling surface waters.

Table 1. Concentration of trace metals obtained using

anodic stipping voltammetry at pH 2 for Cy,
Cd, Pb and pH 4.8 for Zn(nM)
Station Cgi?;luoé)n Replicate”] Cd | Cu | Pb | Zn
1 0041 16 1013]0.15
Swimmer-collected b
Teflon hottle 2 0.02136°1013]017
3 0041 19 |027]037
Southwest | Ship-collected ! 002113 1029 10
Sargasso | Go-Flo bottle ) 002] 1.6 10431 23
1 003] 1.7 ]036| 20
Swirnmer-collected
Go-Flo botile 2 003] 24 {041 ] 24
3 003 22 1037 26
Swimmer-collected 1 0041 2510101014
Teflon bottle 2 {004] 30 |022{023
Straits of | Ship-collected 1 joojsrjoss) 1l
Florida Go-Flo hottle 2 0051 31 1024] 13
Swimmer-collected 1 004} 271041} 15
Go-Flo bottle 2 |004|33(043] 15
# Individual bottle or casts.
* Contamination suspected.
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Fig. 5. An example of one of several new TEl-clean
sampling devices. This rosette consists of 12
Teflon-coated Go-Flo hottles mounted on a
powder~coated rosette frame with 0.38 inch 4
conductor,

polyurethane-coated Kevlar line.

(Figure provided by Chris Measures).

Fig. 6. Schematic of pumping system intake.
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aust gritie

Prefilter

Fig. 7. Clean room system. A) Nonlaminar airflow, B)

Horizontal laminar airflow, C) Vertical laminar
airflow.
-
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Fig. 8. Clean room system. A) Nonlaminar airflow, B)
Horizontal laminar airflow, C) Vertical laminar
airflow.
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Table 2. New clean room standard of ISO/TC209 14644-1
airborne particulate cleanliness classes s

Concentration Limits (particles/nr’)

0.1y 0.2tm| 03um| O05um 1m 5um
ISO Class 1 10 2
1SO Class 2 100 % 10 4
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veliiEe o ‘%E% Merck Suprapur” >Merck
"Ultrapur”>Seastar Chemicals "Baseline” 9] <48 8 Sgw}
vz g4 FET A Az Aol glth Fed

A9E  2YW "Ultrapur'®  200pg/gl 299, "Baseline”
<Npg/go = HAg 10Me] Zeol& WAtk AJekg AL Fol

A M F puske BolE 9% 846 g Wan o
Pl Faol sherl AT S AR AHE £7]0]
Bels et Ae e Ao 48 it 445
U BT B9 A Y Pl 90D A ke
el FuelAx sl F Foll glvh

Table 3. Impurities in nitric acids with producer and
grade (pg/g)

Merck Merck Seastar
Elements
"Suprapur” "Ultapur” Chemicals”Baseline”

Ag <1,000 <50 <1
Al 2,000 100 <10
As <1,000 <100 <10
Au <1,000 <50 <1
Ca 3,000 500 <20
Cd <1,000 <50 <1
Co <1,000 <50 <1
Cr <1,000 <50 <10
Cu <1,000 <50 <3
Fe <1,000 200 <20
Hg <1,000 <50 <100

K <1,000 100 <10
Mg <1,000 <50 <5
Mn < 1,000 <50 <1
Na 3,000 50 <5
N 1,000 60 <10
Pb <1,000 <50 <1
Se - <200 <10
Sn <1,000 <50 <10
7n <1,000 30 <3

1o

A A% &

Table 40le wEgad 40 AMEshE Fo A9 A4A
g AA ST Mizuike, 1983). AoFg HAShs ohokst
whdo] glo} 72 SH(Sub-boiling distilation® 3, ¥
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“able 4. Selected laboratory methods for preparing high-
purity reagents

Reagents Methods
‘Water Distillation, Ion exchange

Distillation,  Isothermal  distillation,

Hydrochloric acid Dissolution of hydrogen chioride in water,

Ton exchange

o . Distillation,  Isothermal  distillation,
Hydrofluoric acid

Dissolution of hydrogen fluoride in water

Hydrobromide acid Dissolution  of hydrogen bromide in

water, lon exchange

Nitric acid Distillation
Perchloric acid Distillation
Sulfuric acid Distillation
Distillation, Isothermal distillation,

Agueous ammonia . . .
Dissolution of ammonia in water

Organic solvents Distillation, Back-extraction

. . Filtration, Recrystallization, Copreci
Salts of alkali and

; Electrolysis, Ion
alkaline earth elements

—pitation, exchange,
Liquid-liquid extraction, Zone

-melting, Acid plus base

Chelate reagent Solvent—extraction, Ion exchange

6. 2 <
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AEsHA 58t flEiAe AR AF, V1 R A, A,

B 24 5 d#e] wlAgo] FA & (Clean technique)
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