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moval should have decreased the alkalinity by an amount
equivalent to the manganese removed. This apparent
discrepancy might be accounted for either by the presence
of small amounts of substances capable of neutralizing
free acid in the sand, or by oxidation of the manganous
compound to a marked degree in the aeration and yet to
a degree insufficient to form an jnsoluble compound.

Though no removal of manganese by filtration through
sand could be detected by analysis the upper part of the
sand became discolored by a slight deposit of manganese
dioxide after the filter had been used for some time. This
shows that there must have been some slight but continual
removal of manganese by aeration and filtration. This
slight deposit would rapidly aid in removal of more and
more manganese until sufficient manganese dioxide would
have been deposited to remove completely the manganese
from water filtered through it; the process might be
erroneously considered to be simply one of aeration
and filtration through sand when in reality it is a catalysis
by manganese dioxide.

Manganese is efficiently removed from surface-water
supplies by filtration through sand coated with manganese
dioxide at two plants in Illinois. One of these filter

" plants was installed for removal of manganese as well’as

for hygienic purification of the water, and the other was
installed for hygienic purification only, the presence of
manganese in the water not being suspected. There was
evidence of unsatisfactory removal of manganese for some
time after the installation of these plants, but efficient re-
moval resulted after a period had elapsed for the deposi-
tion of sufficient manganese dioxide in the filters. As no
similar observations have been reported a description of
these two plants with some of the operating results are
presented.

Summary

Manganese occurs normally in certain classes of water
in Illinois, and amounts sufficient seriously to affect the
quality have been found in several waters.

Little manganese is present in water from Potsdam
sandstone, St. Peter sandstone, the overlying limestones,
Lake Michigan, and the large rivers. .

Manganese is usually present and often in very large
amounts in coal-mine drainage.

Manganese is present in water from some impounding
reservoirs on small streams in southern Illinois, and from
some wells entering unconsolidated deposits near rivers.

No apparent relation exists between the content of
manganese of a water and any of the other mineral con-
stituents.

The persulphate method is the most convenient and
accurate method for the colorimetric determination of
manganese in water. Chloride does not interfere. Five-
thousandths of a milligram of manganese in a volume of
50 cubic centimeters, equivalent to o.1 part per million
can be detected.

The standardized bismuthate method is accurate and
reliable. The presence of chloride in amounts less than
5 milligrams does not interfere with this determination.
By this method o.o1 milligram of manganese in a volume
of go cubic centimetres, equivalent to 0.2 part per million
can be detected.

The principle underlying all processes for the removal
of manganese from water supplies, except those of direct
chemical precipitation. is the reaction between manganous
compounds and manganese dioxide to form a lower oxide.

The removal of manganese by the permutit process
takes place according to this reaction, as the state of
oxidation of manganese in the substance is not greater



