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THE USE OF THE AMIDOL TEST FOR DISSOLVED
OXYGEN IN SEA WATER!

By

MAXIM LIEBER? anpo ROLF ELIASSEN?

For many years the Winkler method with its various modifications
has been the accepted procedure to determine the dissolved oxygen
(D. 0.) in fresh and saline waters (Amer. Public Health Ass., 1946).
The accuracy of this volumetric test has proven itself in the laboratory
where proper facilities and apparatus are available for such determina-
tions. However, this test is too awkward and elaborate to be utilized
in the field for sanitary and biological studies.

Although several attempts were made by Ramsay and Hofray
(1901), Winkler (1911) and Rideal (see Discussion following Ramsay
and Hofray, 1901) to utilize colorimetric procedures for a simplified
D. O. field test, their efforts were not successful. Isaacs (1935) and
Gilcreas (1935) introduced the use of Amidol (diaminophenol hydro-
chloride) as a colorimetric method for D. O. in fresh waters. At a pH
of 5.1, produced by sodium citrate buffer, the D. O. would oxidize the
Amidol at a reproducible rate. The oxidized Amidol in turn produces
a polychrome reaction of yellow and red. The red shade of the
reaction, when compared against the permanent Amidol standards
formulated by Gilereas (1935), proved sufficiently accurate to utilize
this test for D. O. work in the field. When applied to brine or sea
water, however, Isaacs (1935) and Gilcreas (1935) also found that,
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due to offshades in color and consequent high readings, this test as
developed could not be utilized with any degree of accuracy.

This study is an attempt to develop a means whereby the simplicity
and practicability of the Amidol test could be applied in marine
activity.

PROCEDURE

The procedure in this study consisted essentially of conducting
comparative tests on sea waters of varying salinities by both the
Amidol and Winkler methods.

The details of this procedure were as follows.

Preparation of Waters of Varying Salinities. A variation in the
salinity was obtained by mixing proportionate quantities of distilled
water with filtered sea water. The final salinities of the prepared
waters were determined by the procedure proposed by Service (1928).
This salinity test is in reality a chlorinity test, since it was determined
on an aliquot sample of the water with a standard solution of silver
nitrate, with potassium chromate as an internal indicator. In con-
junction with the salinity test, the specific gravity and temperature of
the waters tested were obtained. The following are the various sea
water dilutions prepared:

Approzimate 9,  Salinity in parts per

dilution of sea thousand by wt. of Temperature Specific
water total dissolved solids ({eh) gravity
Zero 0.0 22.5 1.0000
10 3.3 22.5 1.0020
20 6.55 20 1.0050
30 9.8 19 1.0075
40 12.9 19 1.0095
50 16.1 17.5 1.0120
60 19.1 18 1.0150
70 22.35 16.5 1.0170
80 '25.65 18.5 1.0200
90 28.95 14 1.0225
100 32.0 16 1.0250

Preparation of Waters of Varying D. O. Contents. Since it was
necessary to prepare waters with varying D. O. contents, a method
was devised to prepare water devoid of D. O. This latter water,
mixed proportionately with an oxygen saturated water, produced
solutions of varying and desired D. O. concentrations.

Fig. 1 is a diagrammatic sketch of the apparatus used for the prep-
aration of deoxygenated water. A two-liter pyrex flask (&) was filled




































