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Fig. 11. pH changes recorded from the Bathyscaphe FNRS IlI
between 0 and 2350m in the Mediterranean Sea. Curves 1, 2, 3 give
E, — E, = f (P), E; corresponding to the pH values at the surface
(S1, Sz, Ss). Curve 4 gives E, — E, — f (P) for sea water of con-
stant composition. Curve O represents the simultaneous temperature
record. From Distéche and Dubuisson (25).

the lower end of a pressure resisting steel cylinder
containing a d-c amplifier with cathode follower
output, driving a pen recorder, on which the pH
shifts are observed as the distance between two
traces, one of which represents the zero drift of
the apparatus. The error on ApH is certainly less
than 0.01 pH unit and very close to 0.005 pH unit.

The curves on Fig. 11 were obtained during two
dives. They represent direct manual measurements
(large dots) with a precision potentiometer circuit
and the data taken from the recorded curves (small
dots). After a small increase near the surface, the
pH is seen to decrease exponentially (~0.15 pH
unit) from 0 to 400m. From 400m to 2350m, the bi-
carbonate/CO, ratio remains constant since the ob-
served pH change corresponds to the effect of pres-
sure on water of constant composition. A slight acid
gradient is found near the bottom. The results ob-
tained from the surface to the sea bottom agree
with those recorded during the return to the surface,
and there is a distinct correlation between the tem-
perature curve and the pH curve.

Conclusion

The author is fully aware that his investigations
on the behavior of a glass electrode at high pressure
in various electrolytes cover only an extremely
small portion of a very wide field. The important
fact is that the reproducibility and the precision of
the pH measurements with a glass electrode are
affected by pressure but little or not at all. This
statement is not a proof that the electrode gives,
under all circumstances, the value of the hydrogen
ion activity, but considering as a whole the results
which have been obtained so far, makes one feel
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confident, since many results agree well with what is
known from conductance and density data.

Further instrumental development is possible. A
bright gold electrode can be added to the glass elec-
trode cell for rH measurements’ and it is planned
to try glass electrodes sensitive to Na* and K* (26,
27).

The use of multielectrode cells, including a con-
ductivity cell, would certainly broaden the field
of electrochemical investigation at high pressures
(properties of electrolytes, protein chemistry, kinet-
ics, oceanography, and industrial technology).
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