


NOTES

HERMO-OSMOSIS is of immense biological

interest since it has been pointed out that in
some plant tissues water flows from warmer side
to the colder side indicating that thermo-csmosis
might play an important role in biolcgical mcbiliza-
tion of fluids®2. Thermo-osmosis of liquids has
been studied by many workers®? and a thermcdy-
namic theory of the same has been developed.
Thermo-osmosis of liquid mixtures has also been
studied very recently®®. Thermo-osmosis of elec-
trolytes has, however, been given little attenticn
so far. Carr and Sollner’® have carried some
experiments and have come to the conclusion that
thermo-osmosis is an electrochemical phencmencn
related to electrc-osmosis. However, sufficient ieli-
able experimental data have not been provided so
far to settle this point.

In this paper thermo-osmosis of sodium chlcride
and potassium sulphate has been studied and the
dependence of thermo-osmotic permeability on con-
centration examined.

We consider two compartments filled with solu-
tions of same concentration separated by a membrane
having pores whose diameters are small encugh to
avoid purely viscous flow. The two compartments
are kept at two different temperatures T, and T,.
Following methods of non-equilibrium thermcdyna-
mics, the dissipation functicni! can be written as
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where the subscripts S and W denote respectively
the solute and the solvent.
It is known that
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where Cs is the average concentration. Introducing
explicit expressions for Aus and Apy and rearrang-
ing, Eq. (1) can be written as
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Vw and Vs are the molar volumes of the solvent
and the solute respectively. The total volume
flow across the membrane is

Jv=UwVw+]sVs)

and hence
AT
¢ = JvAP+ JpAr+Ju T

where Jp represents exchange flow.
Thus, the phenomenological equations can be
written as

Jv = LuyAP+LpAn+Liy (éTZ)
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AT
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In the conditicn of steady state when volume flow
is zero

AP\ J,=0
(AT) A,=0 L, T
The explicit dependence of Ly on pore size is not
kncwn. Hcwever, for gases Ly, and Liy can be
shown to be propoiticnal*? to #3.

In earlier studies® on thermo-osmosis, cellophane
membranes were used. Possibility of deformation
of the membrane when higher pressure difference
was applied affected the reliability cf thLe sesults.
Hence pyrex sinter (G,) was selected since it is
sufficiently strong to withstand high pressure.
However, as such it does not exhibit thermo-csmosis.
This is due to the fact that pore size is much larger
than that required for thermo-osmosis to cccur.
The size of the pores was reduced by impiegnating
copper ferrccyanide in the membrane.

Experimental prccedwe for measwement of
hydrodynamic and thermo-csmotic permeability as
described earlier®® was used. Average pore size
of the membrane was measured and was fcund to
be of the order of 10 cm. The thickness of the
membrane was 0-25 cm and the area 7-98 cm?

From Fig. 1 it is evident that hydrodynamic
permeability of water as well as solutions of sodium
chlcride in water is the same. The same is true
for hydrodynamic permeability of potassium sul-
phate. This is in accordance with previous
observation®. However, thermo-csmotic permeability
decreases with increasing ccncentraticn of the
electrolytes (Fig. 2). The values cf thermc-csmotic
coefficients are plotted as a functicn of concentration
of the electrolyte in Fig. 3. The hydrcdynamic
coefficient for NaCl and K,S0, soluticns are 3-06
and 1-58 kg Sm* in the concentration range 0-0-1M.

In order to assess whether any difference of
conentration is developed during thermo-csmotic
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Fig. 1 — Hydrodynamic permeability of (I) water () and
0-025M NaCl solution (@); and (II) water (O) and 0-025M
K,S0, solution (@)
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