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When fi. is K =5, then the concentration of the new substance
in the vapour must be at least five times as large as in the liquid,
that curve E is proceeding towards higher pressures, starting from .

In order to define the direction of curve /' we define the values
of 2, and A, according (9) from:

142 +4=0 and A2, + Ao, =0
(11) then passes into:
(dP @, (H,—H)— «, (H,—H)

dT x— Ty (Vl— V) — &, (V,—— V)
by which the direction of curve £ is defined. This direction, as
follows from (37), is dependent on the partition (x,:a,) of the new
substance between gas and liquid. Also it follows from (37) that
curve E must be situated between the curves (L) and (G).

We now add a new substance which forms mixed-crystals with
F, but which does not occur in the vapour. When we represent

its concentration in ¥ and L by x and z, then it follows from (29)
and (32):

(38)

2 M)y =22, —a and 2 (Ao)g =« — p,x,

consequently :
RT (2—2,,) and (dP), — RT (x—p,x,)

@0="5 asyy SRy

It is apparent from (30) and (33) that 2, <1 and p, >1, but
also that 2, differs very little only from 1. It follows from (39):

for —>u, is (d7):> 0and (dP); >0;
wl
Curve E is situated then, f.i. like curve id in fig. 1

for u,>~:i >12, is @T):>0 and (dP), < 0;

Curve E is then situated, f.i. like curve e in fig. 1

(39)

for <2, is (AT):<0 and (dP),< 0;
wl

Curve E then is situated f.i. as curve i f in fig. 1.
In order to define the direction of curve £ we take in accordance
with (9):
@A =14+24+2=0 and 2 (Ae)==« + 2,2, = 0.
With the values of 2, and 2, which follow from this we find for (11):
dP\ ,(H—H)—« (H,—H,)
(ﬁ)xzw. (V,=V)—=(V,= V)

(40)
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so that the direction of curve F' is defined.

Also it is apparent from (39) that £ must be situated betwpen
the curves (F) and (L).

Finally we shall assume that the new substance divides itself over
the three phases, we call its concentration in F L and G zx, and
z,. We now have according to (29) and (32):

Sy =—a + Ae, + A2, and 2 (A)g =2 — p,2, + e,
wherein 2, +2,=1 and u, =1 -+ u,, so that (d7T"), and (dP), are
known. -

We now put:

2(Ax)y =rand 2 Ax)pg=s . . . . . (4])

As we are able to satisfy (40), independent on the values of
r and s, by positive values of x x, and «,, it follows that curve £
may go in every direction starting from point ¢. It may be situated,
therefore, not only in one of the regions F and (, but also, like
f.i. curve g, in the region L. Of course its situation is dependent
on the partition of the new substance between the three phases.

The same considerations as for fig 1 are also valid for fig 2, for
this we have to examine however more in detail the occurrence ot
curve ic.

" Instead of (25) we have for fig 2:
H>H >Hand V,>V, >V . . . . (42

As A, is negative now, in accordance with (30) the isovolumetrical
reaction passes into:

F4+23,@20L . . . . . . . (43
wherein:
A I_V
i = V.V, and 1, = I_f,—Vl
so that

3 ((AH)=2H, — H—1,G
is generally positive; reaction (43) is proceeding therefore, on addi-
tion of heat from left to right.

When we now aid a new substance, which occurs in liquid and
vapour, then we have: = (Az)y—= 4,2,—2,2,. In order that (dT),
is positive, =(Az)y must be negative, consequently :

.’U_’>ﬁ or ﬁ Z’_V .
z, 7 2, z,” V,—V

As in general V,—V is some thousand times larger than V,—V
curve ic therefore can, occur only in the very special case that the
concentration of the new substance is some thousand times larger
in the vapour than in the liquid.

(44)
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We may summarize some of the previous deductions in the
following way.

When we add a new substance to an invariant unary equlibrium
E@w=0)=F+ L+ G, then an equilibviom EL=F+4 L+ G
arises that is represented in the /’,7-diagram by a curve E; this
curve begins in the invariant point ¢ of the equilibrium E(x = 0).

When the new substance occurs in the liquid only, then curve &
coincides with curve (L) = /'+ G of the system F(xz=0).

When the new substance is occurring in liquid and vapour then
curve £ is situated in the region /7; its direction is defined by the
partition of the new substance between vapour and liquid. A curve,
like ic in fig. 2 may, however, occur only in very special
circumstances.

When the new substance is occurring in liquid and solid phase
(consequently with formation of mixed crystals) then curve Z is
situated in the region (; its direction is defined by the partition of
the new substance between mixed crystals and liquid.

When the new substance occurs in the three phases, then curve
E may be situated in each of the three regions; its direction is
defined by the partition of the new substance between the three
phases.

(To be continued).

Leiden, Lab. of Inorganic Chemistry.





