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Automated Flowthrough Analyses of Trace Elements in Marine Chemistry

Eiichiro Nakayama

Department of Ecosystem Studies, School of Environmental Science, The University of Shiga
Prefecture

Hassaka 2500, Hikone, Shiga 522, Japan

The development of auntomated flowthrough analyses of trace elements in seawater in our
laboratory is reviewed. The classical detection methods such as fluorometric, chemiluminescence
and catalytic methods, which are not specific for an objective element, were demonstrated to be
promising methods for the shipboard analyses of trace elements in seawater by combinig with
automated on-line concentration methods like column extraction methods using chelating resins.
Some of these shipbeard analytical methods are applicable to in situ analyses of trace elements in

seawater.
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F1 HKPORBTEREOHTETHE (ppb HED) OHE

T F 1965 1975 1982 1989
Al 10 2 0.8 0.002
Mn 2 0.2 0.2 0.003~0.1
Ni 2 1.7 0.4 —

Cu 3 0.5 0.2 —
Zn 10 4.9 04 —
Pb 0.03 0.03 0.01 —
Cd 0.11 0.1 0.08 —
Fe 3 — — 0.005~0.05
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Fig. 1 Flow chart of the flow electrode system for automated analysis of iodine species In
seawater: E, preconcentration cell; D, detection cell; Pot., potentiostat; p, pump; Vv, valve.
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F2 BKAEOIVEOMAF ACKTFE, 30°00N, 159°19'W)

A (m) ™ (uM) Total I (uM)

0 0.12 0.40

50 0.091 0.41
100 0.064 0.40
150 0.041 0.42
200 0.020 0.43
600 0.002 0.44
1000 0.019 0.46
2000 0.003 0.45
3000 0.002 0.47
5000 0.002 0.48
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Fig. 2 Schematic diagram of the flow electrode cell and the CL detection system for automated
analysis of manganese: E, preconcentration cell; Pot, potentiostat; p, pump; V, valve; K;
Kelex-100-XAD4 column; CL, detection cell; HV, high voltage power supply; EM, electrometer;

R, recorder.
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Fig. 3 Distirbution of dissolved manganese in the East Pacific Rise. The intervals of contours

are corresponding to 10 nM of manganese concentration.
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Fig. 4 Schematic dxagram of flow concentration and CL detection system for automated analysxs
of Fe(Il) and Fc(III) in seawater: P, pump; S, sample solution; V, valve.
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Fig. 5 Schematic diagram of flow concentration and air-segmented continuous flow detection
system for automated analysis of V(IV) and V(V) in natural waters: P, pump; S, solenoid valve;
MC, mixing coil; RC, reaction coil; D, spectrophotometer.
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Fig. 6 Flow chart of flow CL detection system for automated analysis of Mn(Il} in seawater.
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