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éJhemi~tl'Y. - "The metastable continuation of t!te mixed cl'ystal 
se1'ies oj pseudo compone17ts in cflnnection witlt tlte phellomenon 
of allotl'opy", By Prof A. SmTs (Communicated by Prof. 
J. D. VAN DER WAALS). \ 

(Communicated in the meeting of March 28, 1914). 

1. For the case that a unary syslem is built up of two pseudo­
components the l'elation between the unary and the pseudo-binary 
system has been rlel'i\'ed by me by malnng Llse of GIBBS'S princIple 
of equilibl'ium, which states that a syslem at constant temperature 
and pl'essure tends to pass to such a, state that the thermodynallllc 
potential (;-function) is 'a minimum. 1) 

\ 

In this it has been assnmed that when heterog'eneous allotropy 
occurs in the solid state, the ;-x-curve has a, shape as indicated in 
tig. 1. This assumption comes to this that there exists continuity in 
the unstable region between the two mixed erystal series, which 
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1) Z. f. phys. Chem.: 76, 421 (1911). 
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start from the cc and the ,~-side, and in general possess a different 
crystalline form. 

As HERBETTE 1) has demonstrated by an expel'lmental way thát 
snch a continuous transition between mixed crystals of different 
crystalline forms occurs fol' potassiu1n and thallium ta1'tmte even in 
the stabIe region, it must be admitted that the continuity in the 
unstable reg ion given in fig, 1, is a possibility, esperially fol' mixed 
crystals whose systems of crystallisation are closely allied to each other. 

On the other hand it should be pointed out, that it is very probable, 
thaI, in many cases the continuity assumed here, does not exist, and 
the two halves of the ;-x-line, whlCh refer to mixed crystals of 
c1iffelellt forms, are not related. We mlght imagine that in th is case 
two ;-x-lines occur, wbieh proceed continuously from one axis to 
anothel', as fig. 2 sho,,,s. Tbc ;-.v-line cd would then relate to mixed~ 
cl'ystals of one kind, and ab to those of the second kind. The ;-x­
line cd the11 indieatec; the ;-values of different mixed crystals, in 
which the pseudo-component J! is compelled by (j to cl'ystallize in 

c 

Fig. 2. 

1) Compt. rend. 140, 1649 (190~' 
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t,1}e crystalline form of {J, whel'eas the line ab I'efers to mixed rrystals 
in whirh {J is fOl'ced bj ct io cl'ystallize in the cl'ystalline form of Ct. 

, These states wOllld cel'tall1ly be l'ea,hsn.ble when the pseudo compo­
nents pl'esenied the phenomeuon of ]soclimorphy, but then we SllOUlcl 
have to assume that the pseudo components can occur in different 
crystalline forms, merely in consequence of a different al'l'angement 
in the "Raumgitter" of a same lnnd of molecules, 

Without th~ slightest doubt such a case ]S conceivable, but It is 
by no means probable. We can hardl)' assume that when the pseudo­
cOlnponents Hl the solicl Mable state are IDlscible to a linntecl extent, 
the phenomenon of isodimol'jJhy always OCCUl'S. Beside'1 it is in Iny 
opinion highly lJ7'obable that a d~!/erence in compo5ition is the caus13 
of tlw dUlel'ence in cl'ystalline form. It IS now the question whethel' 
another view IS posslble, which obvjales the cl i ffic u lty mentioned here. 

It is clear thaL the stabllity of (he "Ranmgltter" of the pseudo 
component a becomes smaller as the1'e has been dissolveel more of the 
pseudo component {J, anel ,thus lt wil! be possJble. that at a cerrain 

'concentrHotron -the "Raunigitter" has become so unstable that it can 
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no longel' maintain itself. It is now the question how this h~s to 
be eXjJressed in the ;-,v-figure. 

There exist here two possibihties. It is possible that as fig. 3 
mdicates, the ;-x-line abstarting from the a-axis, approaches the 
lme P iJ. asymptotically instead of rl1nn!.-ng to the other axis, which 

means that a mIxed crystal of the concentration P IS impossible, as 
this mixed crystal would l'equire an infinitely large value of ;. 

In the same way the ;-,v-lme cl c would then approach asymp-
toticallr to l' 8. ~ 

Then the expression (0;) = MRT log _tlJ_ +J(ddP) dv be-dm Pl l-,v m v, T 
v 

comes infinite at a definite valne of x, because th en the second 
term of the second member becomes = 00. 

Another possibility is this, th at the ;-x-lme ends suddenly in the 
figure, as fig. 4 shows. So thIS fignre expl'esses that the possibility 

a 

x 
l~ig. 4. 

of the existence of mixed cl'ystals of the same crysLalline form 
suddelIly ceases al û resp. c, and thaI, Lhe pl'olongations of the lines 
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which - might bc imaglllcd, hayc thcl'llIoelynamically absollltely no 
sen se an)' more. 

2. It is cleat· that as far as t11e metastable anelllnstable eqUIlibria 
are eoneerned, the pseudo T-x-figllre wjU be different aceording as 
one view Ol' the other is held. 

The aSSLl mption of continuity in the unstable region woulel lead 
to the T, x-figures 5 and 6. 

111 FIg. 6 the lines pd anel me pass eontmuollsly into each othe;, 
111 the same way as in Fig. 5. 

The assumption of isodimol'phy of the pseuelo eomponents, whieh 
IS 1ess probable thall the two following, 'ylelds the figm'es 7 and 8. 

Tbe assnmpüon of ... 't11 asymptotic course of the b-x-lines leads to 
the fig'ures 9 and 10. 
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(~'; ) paSStlrnes the valne Ze1'O for that definite value of <,v. 

It appears at the same time fl'om these figures that when the 
tempel'atul'e of the tl1l'i:le ph ase equilibdum lies between the melting~ 
point tempel'atures of the pseudo-components, one of the metastably 
prodllced meltingpoint lines must possess a maximum tempel'atul'e. 

I When iu conclusion we considel' the case that the ;-,-v-lines fol' 
solid suddenly terminate in the ;, x-figure::" we find what follows 
for the corresponding T,x-figmes. 
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We have- tl'ented here systems of two psenclo-components (! and 
~, but it is clear, that tbe same holcls also fol' any other binary 

system. 

Amstenlam, 20 Mal'ch 1914. 

An01'g. Cltem. Labomtory of the Unive1'sity. 

('To be continued.) 
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