
This paper describes a simple method for
separating an active poorly ordered fraction
of Fe-oxides in soils and related materials
from a less active and more crystalline one
by a simple extraction with acid oxalate so-
lution in the dark. The extracted fraction
Consists mainly of the mineral ferrihydrite.
IThe SCI® indicates that this paper has been
cited in over 160 publications, making it the
most-cited paper ever published in this jour-
nal.]
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“In 1922, 0. Tamm
1

from Stockholm first
used anoxalate solution to extract from soils
what he then called ‘the inorganic gel com-
plex,’ an undefined mixed weathering prod-
uct of oxides of Al, Fe, and Si. Hence, when I
started to work on Fe-oxides in soils during
my PhD studies in 1957, it was only logical
to include oxalate as well. It turned out to
be the most suitable extractant because it
roughly separated a crystalline proportion
(nonextractable) from a ‘noncrystalline’ one,
provided sunlight was excluded during ex-
traction. At this time, I asked Tamm whether
he had not noticed this influence of light.
His answer was that he had always extracted
the sample in the basement and during the
winter (in Sweden!).

“The revised method was first described
in 19592 but this paper was not cited as fre-
quently as the one of 1964, probably be-

cause it did not deal solely with the method
itself. A few years later the same method
was again published in Canada by Mc-
Keague and Day,

3
and possibly because this

paper was written in English, it was frequent-
ly cited, and was a Citation Classic in 1980.~

“In 1967,~we showed how the method
could be applied to problemsof soil genesis,
still not knowing at that time whether or not
the extractable part of Fe was mineralogical.
ly a separate phase. This was only possible
after the poorly ordered Fe-oxide mineral
ferrihydrite was discovered and named in
1972 by Chukhrov’ in the USSR. This en-
abled us recently to demonstrate that the ox-
alate extractable part of the Fe-oxides in
many soil samples, as well as in synthetic
preparations, was more or less identical to
ferrihydrite.’

“Reasons why the paper is frequently
cited may be the following: first, it describes
a very simple and rapid method which can
be used even in a less well-equipped labora-
tory, and is capable of handling a large num-
ber of samples in a short time. Secondly,
since reactions between constituents in soil
solutions (phosphate, heavy metals, etc.) and
Fe-oxides are common and likely to occur
predominantly on the large surface area of
the poorly ordered fraction of Fe-oxides, sig-
nificant quantitative relationships were of-
ten observed between the extent of these re-
actions and the amount of oxalate-extract-
able Fe. This helps explain the behavior of
such solutes in the environment. Finally, the
ratio of oxalate-Fe to total oxidic-Fe reflects
the state of Fe-oxide formation in soils as an
important process in pedogenesis. It was ex-
tensively used to characterize this process
and even the relative age of a soil.

“The workon Fe-oxides has continued and
I have had the great pleasure of making
many contacts throughout the world as a
result of these studies.”
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