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: 1
This invention concerns apparatus for making
measurements of the cationic activity of elec-
trolytes and more particularly concerns an ap-
paratus assembly and method of making the same

which is useful as an electrode for measuring the

cation concentration in electrolytes.
. 'The well-known glass electrode has been used
for the measurement of E. M. F.s from: which
comparative hydrogen-ion activity or hydrogen-
ion concentration in electrolytes may he deter-
mined. Attempts have been made to use mate-
rials, such as glasses of various composition, for
the measwrements of the activity of ions other
than hydrogen. This invention is based on the
fact that certain compounds which have charged
latices neutralized by exchangeable cations, such
as for example natural hydrated zeolites, may be
used as electrode membranes for the determina-
tion of cation activity. We have found that or-
- dinary shales may serve as membranes for deter-
mining cationic activities, particularly when such
shale membrane is very thick. -Such a mem-
mame -type electrode is useful in-making chemical
analyses, biochemical measurements, physmlog-
ical measurements, and other applications.
It is an object of this invention to provide a
membrane-type electrode which is useful for the
meagurement of cationic activity in electrolytes.

Another object of this invention is to provide
an electrode for measuring cationic activity in
which the membrane comprises a material hav-
ing exchangeable ions. )

~ Another object of this invention is to provide

an electrode for measuring cationic activity in
whien the membrane comprises a mixture of a
synthetic cationic-exchange material and an in-
ert insulating bonding resin. :

Another object of this invention is to provide
an improved electrode for measuring cationic
activity in which the membrane comprises a fine-
ly-divided material having exchangeable ions,
said material being held in place by dlssemlnatlon
within a matrix of inert. insulating bonding ma-~
terial.

Another object of this invention is to provide
an improved electrode for measuring cationic ac-
tivity in which a low electrical resistance and
high ‘speed of response is attained in the mem-
srane by a construction comprising: the dissemi-
nation within a matrix of inert insulating bond-
ing material of a iarge fraction of material hav-
ing exchangeable ions.

Reference may be made to the accompanying
drawing forming part of this spec1ﬁcat1on and
in ‘which: .
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Figure 1 shows an embodiment of the inven-
tion in which an inert insulating material con-
taining an artificial cationic-exchange material
is used as a membrane in a half-cell;

Figure 2 shows an embodiment of the inven-
tion in which an impervious inert insulating tube
is closed at one end by a memprane comprising
an inert insulating material having disseminated
therein powdered cationic-exchange material;

Figure 3 shows an embodiment of the invention
in which the closure for the lower end of an im-
pervious inert insulating tube comprises a disc
containing powdered cationic-exchange mate-
rial; ‘

Figure 4 shows an electrode assembly which
employs as the membrane a natural shale frag-
ment or an irregular mass of an insulating mate-
rial having disseminated therein a substantial
portion of synthetic cationic-exchange material.

An electrode assembly may be arranged in the
form of a half-cell in which the wall or a portion
of a wall of a container acts as a cationic-ex-
change membrane and the interior of the cell is
filled with an electrolyte such as agueous sodium
chloride solution to which a nonpoiarizable ex-
ternal electrical connection is made. The con-
tainer or half-cell may then be immersed in the
electrolyte whose cationic activity is to be deter-
mined and the electric circuit completed through
an appropriate potentiometric measuring device
to a standard electrode also immersed in the ex-
ternal electrolyte. Such an electric- circuit ar-
rangement for the measurement of ionic con~
centration is well known in the art.

Difficulties are encountered with half-cells of
this type in that the electrical resistance of the
membrane may be guite high so that an elec~
tronic amplifier must be used to measure the
D.-C. voltage developed. Furthermore, the speed
of response is often slow, i. e., the' cell is slow to
reach equilibrium with the external electrolyte
whose cationic activity is being determined, thus
requiring excessive time of the operator in mak-
ing the measurement.  Frimary advantages of
our invention are that low. electrical resistance
of the membrane is obtained resulting
elimination of the electronic amplifiey wi
the. cell potential may be measured with an or-
dinary potenticmeter.. Furthermxore, the speed
of response is increased thereby resuiting in a
considerable saving of the operator's thine.

Referring to Figure L the hall-cell may be meade
in the form of a container { whose compositicn
will be described later, the bottom portion of the
container being formed. integral therewith.
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