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When we call its concentration XI then we have: 

2 (À.v) v = ÀI.V I and �~� (lX)fl = - ftlXI 

so that, in accol'dallce with (13) and (15): 

- Rl' Àlil: l - Rl' ftlXI 
(dl')x = and (dP)x = �~� (À V)H . 

�~� (ÀH)v 
. (34) 

Oonseqnelltly in fig. 1 curve E Pl'oceeds, starting (rom point i 
towards lower Pand T. 

lt follows fl"OllI (33): 

. . (35) 

Hellee it appears that in fig. 1 clII've E eoincides wilh curve (L). 
Also we ma)' {ind (34) at onee wilh Ihe aid of (9) and (11). We 
put viz. : 

�~� P) = 1 + 11 + À, = 0 and �~� (Ax) = 11.1;1 = 0 

so that 11 = 0 and ).., = - 1. Henee i t follows: 

�~� (AH) = H-H, and �~� (1 V) = v-V,. 

consequently for (11) Ihe same value as in (34). 
When the new substallce oeelll'S in liquid and ,'aponr with the 

concentrat.ions .1\ and x, then we have: 

in accordance with (29): 

and in aceol'dance with (32): 2 ().X)H = - t'IXI + ft,,'!;, 
so Hlat (dT)x and (dP)J.' al'e known again. We sec that (dT)z is 
negati\'e, but that (dP)x may be as weil positive as negative. Curve 
E, therefore, may be siluated in fig. 1 as i a ori b. 

When we put: 

then is 
�~� (ÀX)H = t', (o1!,-K;vl ) 

whel'ein, in aceordance to (35), [( > 1. 
Now we find: 

. . (36) 

(37) 

for x, > J( is tdP)x > 0; consequently curve Egoes, stal'tillg 
XI 

from point i towal'ds highel' pressllI'es; 
x . 

for -..! < J( IS (dP)x < 0; consequently cmve Egoes, starting 
Xl 

from point i towards lower pl'cssurcs. 
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When f.i. is K = !i, th en the concentl'ation of the new substance 
in the vapour must be at least fh'e times as hnge as in the liquid, 
that curve E is proceeding towal'ds higher presslll'es, slarting from i. 

In order to defiue the dit'ection of cut've E we define Ihe values 
of AI and AI according (9) from: 

1 + AI + AI = 0 and AI :I7 1 + ÀI.11 1 = 0 

(11) then passes into: 

(
dP) .'Cl (8 1-11) - all (H,-H) 

d7' x ,'lil (VI - V) -.'Cl (V,- V) 
. (S8) 

by which Ihe direction of curve E is defined. This direction, as 
follows from (37), is dependent on Ihe partition (XI: XI) of the new 
substance between gas and liquid. Also it follows fl'om (37) that 
curve E must be situated between Ihe curves (L) and (G) , 

We now aûd a new subslance which forms mixed-cJ'yslals with 
F, but which does not OCCUI' in Ihe vapour. When we represent 
its concenh'ation in F and L by :IJ and XI then it follows from (29) 
and (32): 

~ (A.'C) V = At.'C1 -.'C and ~ (À.'C)H =.'C -I-'I.'C I 

consequently: 

RT(.11-A I .'C I ) 

(dT)x= ~ (AH) V . (39) 

lt is apparent fl'om (30) and (33) that AI < 1 and 1-'1> 1, but 
also that AI differs veJ'y littte only ft'om 1. It follows from (39): 

:IJ 
for - > 1-'1 is (dT)x> 0 and (dP)x > 0; 

.'Ct 

Curve E is situaled then, f.i. like curve i d in fig. 1 

.'C 
for 1-'1> - > AI is (dT)x> 0 and (dP)x < 0; 

.'Cl 

Curve E is than situated, f.i. Iike curve ie in fig. 1 

.11 
for - < AI is (dT)x < 0 and (dP)x < Q; 

All 

Curve E then is situated f,i. as curve . ij in fig, 1. 
In order 10 define the direction of curve E we take in accordance 

with (9): 

~ (A) = 1 + AI + A, = 0 and ~ (À.'C) = ~ + AI.'C I = o. 
With the values of Al and A, which follow from this we find for (11): 

(
dP) =,'11 1 (H,-H)-:I7(H,-H,). . (40) 
dT % .'Cl (VI - V) -.'C (VI - VI) 
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so that Ihe direction of cl1l've E is defined. 
Also it is apparent from (39) that E mllst be situated betwllen 

Ihe curves (F) and (L). 
Finally we shall assume that the new flubstance divides itself over 

Ihe three phases, we call its concenh'atioll in F Land G x ,v\ and 
x •. We rlOw have aecol'ding to (29) and (32): 

~ Pil:) V = -.v + À\.1:\ + l,.x, and ~ (1.x)[[ =.x - f..'\.x\ + l1.óC, 

whel'ein 11 + 1. = 1 and 111 = 1 + 1-'.,' so that (dT)x and (dP)z are 
known. 

We now put: 
~ (;tv) v = r and ~ ()..x)H = 8 • . (41) 

As we are able 1.0 satisfy (40), independent on the valtjes of 
rand s, by positive vallles of x XI and .v" it follows that cun'e E 
may go in every direction starting from point i. It may be situated, 
therefore, not on 1)' in one of the regions F and G, but also, like 
f. i. curve ig, in Ihe region L. Of course its situation is dependent 
on the parlition of Ihe new subslanee belween Ihe three phases. 

The same considemtions as for tig 1 are also "alid for fig 2, for 
Ihis we have 10 examine ho wever more in detail the occurrence ot 
curve te. 

Instead of (25) we have for tig 2: 

H, > Hl > Hand V. > V\ > V • (42) . 
As A, is negative now, in accordance with (30) the isovolumetrical 

reaction passes into: 
(48) 

wherein: 
V.-V VI-V 

À. === and 1, = ---
V,- V\ V.- V\ 

so that 
~ (lH) = ).\H1 - H - 1.G 

is generall)' positive; reaction (43) is proceeding therefoi'e, on addi­
lion of heat from left to right. 

When we now aid a new substance, which OCCl1l'S in Iiquid and 
\'apour, then we have: ~ ().x) V = 11,'I:\-l"v2 • In order that (dT)z 
is positive, ~(Àx)v must be negalive, consequently: 

.v, > 11 or .x. > V,- V . . ('4) 

.xl 1. .xl V\- V 
As in general V.- V is some thousand times largel' than V\- V 

curve ie Iherefore can, OCClll' only in the very special case that the 
concentration of the new substance is some thollsand times large I' 
in the vapoul' than in the liquid. 
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We may summarize some of the previous deductions in the 
following way. 

When we add a new substance to an inval'iant nnaryequlibrium 

E(,rc = 0) = F + L + G, then an eqllilibrium E = F + L + G 
arises that is l'epl'eSe/lled in the P,T-diagl'alll by a curve E; this 
cUI've begins in the inval'iant point i of the equilibrium E(x = 0). 

Whe/l Ihe new subslance OCClll'S in t.he liqllid only, then CUl'\'e E 
coincides with curve (L) = ]i' + () of Ihe s)'stem E(x = 0). 

When Ihe new substallee is orcurring in liqllid and vapour then 
curve E is situated in the l'egion F; its dil'eetion is delilled by Ihe 
pal'tition of Ihe /lew substance bel ween vapour and liquid. A CUI've, 
like ie i/l fig. 2 may, howevel', oecUl' onl)' . In vel'y special 
eil'cumstanees. 

When the uew substance is occul'I'ing In liquid and solid pha~e 
(eonsequently with fOl'malion of mixed erystah~) then eUl'Ve E is 
situated in the l'egion G; Hs dil'ection is defilled by Ihe pal'tition of 
the new substance between mixed cl'ystals and liquid, 

When the new substance OCCUI'S iu Ihe three phases, then eune 
E may be sitllated in each of the three regions ; its dil'ection is 
delined by the pal'tition of the I1ew subslallce bet ween the thl'ee 
phases. 

(To be continued). 
Leiden, Lab. of ln01'ganic Cltemist1'Y' 




