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Behaviour of Iron and Manganese in an Aquatic Environment
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Summary

This paper regards the behaviour of iron and manganese in an aquatic environmnd from the viewpoint
of thermodynamics. The important oxidation states of metals are bi—and tri—valency for iron,and
tri—and quadri—valency for manganese in water. The metal concentration is determined by certain
environmental conditions, such as solubility of metals, themodynamic states of pH,Eh and electron
activity,other metal concentration in water,organic and inorganic chelate agents,organics,clay,carbonates, oxidizing
agents and so on.

The behaviour of iron and manganese in lakes depends on the seasonal cycle of water mass, which
causes changes in the dissolved oxygen concentration in water. Iron and manganese precipitate under
the oxidation state and dissolve under the reduction state from sediments.Heavy metals in sediments
(Cd, Zn, Pb, Ni, Cu) were determined by atomic absorption spectrometry. Correlation analysis among
the metal concentrations in sediments was done. High correlation coefficientss were obtained between
two metals. Probability distributions of metal concentration in sediments were disscussed. Most metal
concentrations showed logarithmic normal distribution. Different chemical species of metals in sediments
were partitioned into selective chemical fractions.

Key words:Aquatic Environment, Sediments,Behaviour of Fe and Mn, Chemical Species of Metals,Potential—pH
Diagram,Redox Reaction.
(Soil Phys.Cond.Plant Goowth,Jpn.,67,11—18, 1993)
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Fig. 1 Release of Fe’* and Mn** from sediment

under the process of reduction in water
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Fig. 3 Partitioning of iron into selective chemical
fractions (% in dry matter)
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Fig. 4 Partitioning of manganese into selective
chemical fractions (ppm in dry matter)
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Fig. 5 Partitioning of cadmium into selective
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Tablel Correlation coeffients among metal concentrations in sediment
I.L. T—P Fe Mn Zn Cu Pb Ni Eh
I.L.
T—P 0.531
Fe 0.966 0.676
Mn 0.706 0.874 0.839
Cd 0.880 0.795 0.912 0.785
Zn 0.862 0.754 0.885 0.722 0.967
Cu 0.944 0.702 0.952 0.751 0.978 0.976
Pb 0.961 0.661 0.974 0.764 0.956 0.942 0.988
Ni 0.974 0.537 0.964 0.700 0.888 0.875 0.949 0.976
Eh —0.633 0.001 —0.590 —0.217 —0.408 —0.412 —0.531 —0.567 —0.666
Kd - - 0.506 0.648 0.978 0.969 0.841 0.939 0.815
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