














1385

we imagine this point represented by point c in the figs. 3 and 4; in order
to concentrate our thoughts we assume that the quantity of the variable
liquid increases on the left side of this point ¢ and decreases on the right
side of c¢; this has been indicated in the figs. 3 and 4 by the signs |-
and —.

We now first take fig. 3. When at the beginning of the osmosis the
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variable liquid is found between s and c, its quantity will increase during
the entire osmosis and this process will still go on when the liquid has
become stationary in point s.

When at the beginning of the osmosis the var. lig. is found on the right
side of ¢, its quantity will first decrease, remain constant in point ¢ for a
moment and afterwards increase from c to s where the quantity also goes
on increasing continuously. So during the osmosis the quantity of the
var. lig. becomes a minimum in point c.

In fig. 4 point c is situated on the left side of point s. When at the
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beginning of the osmosis the var. liquid is found between ¢ and s or on
the right side of s, its quantity will decrease during the entire osmosis and
this will still go on when the liquid has become stationary in point s.

When at the beginning of the osmosis the var. lig. is found, however.
on the left side of c, its quantity will first increase, remain constant in
point ¢ for a moment and afterwards it will decrease from c to s, where
the quantity goes on decreasing continuously. Consequently during the
osmosis the quantity of the variant liquid becomes a maximum in point c.

We may also imagine that the points ¢ and s of figs. 3 or 4 coincide;
then dm=—0 and dx=—=0 must be satisfied at the same time. With the aid
of two of the three equations (13), (15) and (16) we find that (19) then
must be satisfied and :

myay=mwya . . . . . . . . . (20
or:
w, «a w )
D2_U  gnd 2= (21)
W 0 My V2

If we now take a definite system, so that the invariant liquids L, and L,
have a definite composition and the membranes a definite nature, then
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ay, as, 7, and y, are functions, containing only the composition x of the
var. lig. as a variable.

It now follows from (21) that not only x but also w,:w, must have a
definite value. From this it appears that the points ¢ and s of a given
system can coincide only then when the ratio w.:®; of the surfaces of
the two membranes has a definite value.

If we now have a system, in which the points ¢ and s do not coincide.
then, as we have seen before, we are able to make them coincide by
changing the ratio w,:®, in such a way that (21) is satisfied ; this is also
possible, however, by giving an other composition to one or to both
invariant liquids.

If we now represent the compositions of these inv. liquids by x; and x.,
then «, and y, will now be functions of x and x,, whereas a, and y, are
functions of x and x,; as the equations (21) now contain three variables
(viz. xs, x; and x) follows from this what has been said above.

From this it follows also that figs. 3 and 4 may pass into each other
at the change in the composition of one or of both invariant liquids. We
shall refer to this later on.

Above we have deduced: every arbitrary system (1) passes into a
system (3), in which the stationary liquid L has a definite composition.
In our further considerations we have assumed as a matter of course that
only a single stat. lig. is possible; also other cases can be imagined,
however.

Above we have seen: when in fig. 2 the variable liquid L of system
(1) moves from i, towards i,, the second part of (17) [viz. the ratio
A, :A,] runs through all values from 0 to 4 ». We can imagine several
cases here.

10, The value of A,:A, increases continuously. We then have the
case, considered until now, that only a single stat. liquid belongs to every
value of wy:wy.

20, The value of A,:A, first increases from 0 to a certain value p,
then it decreases to g and afterwards it increases continuously to . We
now distinguish two cases.

a. If we take w,:w, greater than p or smaller than g, then only one
single stat. lig. L belongs to every value of w,: w;.

b. If we take w,:®, between p and q. then three quite different stat.
liquids L belong to every value of w,: .

We now imagine these three stat. liquids, which we shall call L(s,),
L(s,) and L(s3), represented in fig. 5 by the points s,, s, and s3; in
each of these points, therefore :

D, Afz — (0 A] . . . . . . . . (22)

is zero. It is now easy to find that (22) is positive from i; to s, (fig. 5)
negative from s, to s,, positive again from s, to s; and at last negativs
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again from s; to i, [comp. the signs in fig. 5]. It now follows from (13)
that the variable liquid will move according to the arrows in fig. 5.

o + 0 — 0 4+ 0 — o
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If at the beginning of the osmosis the var. liq. L of system (1) is given
such a composition, that it is represented at the beginning of the osmosis
by a point somewhere to the left of s, (fig. 5), then it will move during
the osmosis towards s,, where it passes into the stationary liquid L(s,).

When, however, the var. lig. is represented at the beginning of the
osmosis by a point to the right of s, it will move towards point s;, where
it passes into the stat. lig. L(s3).

From this it also appears that the var. lig. cannot move towards point
sy. So in system (3) we can get the stat. lig. L(s,) only then when we
bring it already into system (1) at the beginning of the osmosis. This
condition is unstable then however, for any small disturbance will cause
this liquid L(s,) to move towards s, or s;; consequently we may leave
point s, and the stat. lig. L(s.) out of consideration. From this it follows :

when o, :w, is situated between definite limits, then it is possible that
two quite different stat. liquids will be formed at the transition of system
(1) into the stat. system (3); it depends upon the composition we give
to the var. lig. at the beginning of the osmosis, which of these two liquids
will then occur.

It is now quite easy for the reader to deduce himself that the points s,
and s, or s, and s; of fig. 5 coincide at a certain value of w,:w, (viz. p
or q), so that fig. 5 passes into fig. 2.
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(To be continued.)




