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,21:6 INORGANIC CONTAMINANTS IN SOILS
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§ Fioune 21:3. Sources of heavy metals and their cychng :n the sod-water-air-organ-
F s ecoxystem. [t should be noted that the content of metals in tissue gencreily thalds up
a3 movement is made - m left 10 right. indicuting the suireratility of man 10 heavy

b maeta! toxicity.

It i5 obvious that soils are only a part of the biological cycle relative to

" heavy metals and other inorganic toxin contamination. At the same time,
20ils urc the ultimate depositories of large quant:tics of these compounds.
Furthermare. the variety of chemical reactions which these elements undergo
in soils controls 10 a considerable extent their ~ate of cychng i1f not their
removal from the cycle altogether. A brief summarny of these reactions lotlows.

21:6. BEHAVIOR OF TNORGANIC CONTAMINANTS IN SolLs

There is considerable vanation m the levd of these elements present o
soils and plauts. This is borne out by the data in Table 216, which wive the
- ranges commonly found These relative conceatrations are of particular
- significance as the behavior of each of thesc clements iy considered.

F Four of the hcavy metals, zinc. copper. manganese, and nickel. have

ey

similar chemical characteristics and undergo aimilar reacrions 'a sonls
and so will be discussed as a group. Euch of the other clements 1s sufficiently
different m its properties to be given specific corsideration.

ot
g |
[
t
N §

ZINC., COPPER, MANGANESE, AND NICKEL. The reuction of these clements
in soils is defintely affected by the pH. organk matrer content. and the
oxidation-reduction status of the seil. Ordinaniy at pH values of 6.5 and
above they tend o be only slowly available to piants, especiuliy :f they are

t in their high-valent or oxidized forms. Consequently. most soils
wll tie up relatively large quantities of thew: clements if the soil pH 1s high and
the drainage good.

The tendency of the cations of these element to “chelate” in the presence
of organic matter dec:dedly influences their behavior (see p. 493). The rclative
strength of chelation is generally copper > mickel > zinc > manganese.
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564 SOILs AND CHEMICAL POLLUTION Ch. 3;

Sec.
Tasere 214 Range of Concentratipn in Soilt and Piams of Inorganic Elemen:y bioc
whick Somerimes Occur as Enviconmenta! Contomingui# ]

‘ Common Range 5 Copcentranion fppm)
Elemem Soils Pann

Arsenic 0.1-40 0.1.s . Appe
Boron 2-100 30-75 cond;
Cadonym 0.i-7 0.2.08 ’ accup
Copper 2-100 -is

Fluorige 30-300 2-20 Ino
Lead 2-200 0.1-10

Manganese 100-4,000 15-100

Nickej 101,000 !

Zinc 10-300 i5-200

¢ From Atlsngy 13y

Sitice ircn is more tightly udsorbed than any of them. ity presence in g solubly
form reduces the chelation tendency of g these elements However, high
PH and good drainage reduce the Probabii:ty that solypje iron will be present
ia appreciaple yuantitics.

CADMILM Only in recen: years has this clemen; been suspected of bemg
toxic 10 human populations. Aboys gen Years ago it was reported that
hypertension of laboratory animals wag associated with prolonged low-jevel
feading of this elemeny, There has beey too little research accomplished since
then to determine the sou) and other factory influencing the congent of cad.

reactions :n sojls. Because of its chemical similarnity o zine, however, it
would be expected to behgve in so0ils much the $ame as doey zinc, Forther
research will be needed 10 determine how cadmium behaves in soils and how
. its <oncentration in plants might be controfled.

MERCURY. Rescarch n Sweden and Japan as wel) ;s the United States
has called attenton 10 toxic levels of ¢his ¢lement in certaip species of fish.
This situation stems from sojf reactions whereby mereury js changed from
insoluble inorganic forms not available 1o living organisms 1o organic
forms that can be ussimylaseq casily. Metallic mercury is first oxidized by the
following chemical reaction in the sediment layer of lakes and streams:

Hg“&ﬂ"’
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