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Table 1 The data of AP and (g at three electrolyte concentration

=0 107*A(em) ba(mV) 10°P(P3)zun 10°P(Pa)men
91.36 3.956 4.904 0.186
74.78 6.294 9.807 0.451
%10~ 57.14 10.071 19.614 1.187
45.04 15.742 29.421 2.972
34.80 15.143 49.035 2.7117
27.10 14,010 68.6439 2.305
121.76 8.247 4.904 0.275
90.78 13.361 9.807 0.785
1%10~ 63.20 19.628 19.614 1.589
52.68 19.839 29.421 1.608
40.66 19.859 49.033 1.716
33.86 20.475 68.649 1.589
127.08 10.967 4.904 0.294
96.72 17.775 9.807 0.794
6310~ 65.94 27.772 19.614 2.040
57.02 27.961 29.421 2.030
43.14 27.920 49.033 2.010
35.12 27.025 68.649 1.854

(mo/m)an= % AP s @y
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Summary

The experimental apparatus which is applied to study the swelling of clay has
been designed and made. The experimental apparatus is mainly composed of five parts
which are (1) nitrogen tank, (2) gas valve, (3) pressure gauge, (4) temperature
control box, and (5) pressure membrane system. The fifth part is made of polyme.

thyl methacrylate and consists of two chambers, i.e., upper chamber and lower
chamber in which two Ag-AgCl electrods are respectively installed to indicate
the equilibrium.

The swelling of clay in the upton montmorillonite clay system with overlapping

- electric double layer was studied at 259C by using the method of Ag-AgCl

electrod to set the equilibrium. The clay suspensions with different
electrolyte concentrations were made up by montmorillonite and NaCl solution
of given concentration. When the experiment began, the given pressure was applied
to the clay suspension surface in upper chamber by nitrogen gas. When the differe-
nce of millivolt between two Ag-AgCl electrods did not vary with time, the equi-
librium had been obtained. The experimental data, such as swelling pressure, P, di-
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stance between two clay plates, 1, CI™ concentration in clay cake of the upper cha-
amber and in the bulk solution of lower chamber were measured. The experirental
results shown that the swelling pressure, P, was the exponential function of the di-
stance between two clay plates, 1, and the variation of swelling pressure with the
distance between two clay plates could be described by empirical equation,

in (P +1)_£"_(_1__L>,
Puw’ A i‘-o

‘where a is constant related to the kinds of clays, specific surface area and cation
exchange capacity, p, the density of water and s the specific surface area of clay.
A plot of In (P 4 1) versus 1/A produced a straight line having a slope equal to
—23-, but the straight line was divided into two parts because of the change of e
Pos

(Fig.3). This empirical equation early proposed by Low could be used to describe
the results under several different experimental conditions in this study.

The electric potential at the midplane, ¢,, was calculated by the combination
of anion negative adsoption equation derived by author and the overlapping electric
double layer theoretical equation. The theoretical value of swelling pressure, t.e.,
osmotic pressure was calculated by Langmuir swelling equation according to the ele-

ctric double layer theory. It is concluded that the osmotic pressure of clay calculs-
ted by electric double layer theory occupies the small fraction of the experimental
swelling pressure value through comparision of theoretical swelling pressure value
with the experimental value and that the theory of electric double layer may not be
app.l'ied to discuss the swelling pressure of clay.
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