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POTENTIOMETRIC ANALYSIS OF SEA WATER
I. DETERMINATION OF CHLORINITY

By

LLOYD E. WEST? wita REX J. ROBINSON

Oceanographic and Chemical Laboratories
University of Washington, Seattle, Washington

In general the determination of chlorinity of sea water is made
by the classical Mohr method except when greater accuracy is desired
in which case the more accurate but longer Volhard method is used.
When the results are utilized for hydrodynamical considerations the
Mohr method is normally used because of its speed in the titration
of the numerous samples; but to attain the accuracy required in this
exacting work, extreme care is demanded with the shaking during
titration and in the proper selection of end point. A potentiometric
determination seemed a convenient means of increasing the accuracy
of the direct titration. For this purpose the apparatus recently
described elsewhere by the authors (2) was used. It was found that
the chlorinity could be determined potentiometrically with an accuracy
and precision comparable to the Volhard () method in less time
and with less labor than would be required by this latter method.
As illustrative of the precision and accuracy of the potentiometric
method, the following data are presented.

1 Present address, Department of Chemistry, Oregon State College, Corvallis,

Oregon.
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SOLUTIONS

Silver Nitrate Solutions: Approximately 0.28 N AgNO; so.lution was
preserved in a brown glass-stoppered bottle. Using a cahbrated 25
ml. pycnometer its density was determined to be 1.037(?‘4 (in vacuo)
at 20.0° C. A portion of the 0.28 N solution was diluted tenfold
using calibrated volumetric apparatus.

Copenhagen Standard Sea Water: Two samples of standard sea
water bottled at the Copenhagen Hydrographical Laboratories were
used as standards. One was standardized in 1932 and had a chlor-
inity of 19.386%, and the other in 1937 with a chlorinity of 19.393%.

Standard Sodium Chloride Solution: A liter of solution contained
32.814 g. (in air) of purified and dried NaCl. Using a calibrated
25 ml. pycnometer its density (in vacuo) at 20° C. was determined
to be 1.02110.

DESCRIPTION OF APPARATUS

The circuit diagram is shown in Figure 1. A Cunningham Radio-
tron vacuum tube, type 22, was selected because it seemed to have
the most desirable characteristics (3) for the purpose at hand. The
positive pole of the 2-volt battery V. was connected to the negative
pole of the 4-volt battery V; thus allowing the 6-volt storage battery
to serve a double purpose. As a precaution against drift and in-
stability the vacuum tube and other parts easily affected by stray
currents were inclosed in a copper screen-covered box, which was
electrically grounded. Controls through a bakelite panel led into
the box to operate the filament rheostat, a battery switch, the panel-
type potentiometer and the control grid switch. The vacuum tube
was placed inside the box in a stoppered glass cylinder in the bot-
tom of which was placed a layer of desicchlora to maintain a dry
atmosphere. The cylinder was closed with a rubber stopper through
which passed the electrical leads from the tube socket terminals.
The wire from the grid of the tube also passed through the stopper
but was insulated from it by encasing in a 34” glass tube and filling
with sulfur. The control grid switch was mounted on the rubber
stopper as shown in Figure 2. The top part of the glass tubing
which carried the grid lead through the stopper was used as a cup
for the mercury grid switch. A glass rod which projected through
the bakelite panel could be rotated to operate the switch. A flexible
insulated wire on the shaft of the switch led out of the box to the
titration cell. The length of the grid lead from the tube to the
titration cell was less than six inches.

Tests with the apparatus showed its free grid potential to be



























