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Fig. 12 shows curves of the equi\'alent conductance of 
KCl obtained for Lhese mixtures as a function of the 
mean molar volume V of thc \\·aLer-argon-mixtures. 
A is highest in pure water around V = 30 cm3 . molc- 1 

and decreases considerably with increasing argon 
mole fraction, which is primarily clue to lo\vering 
of the dielectric constanL o[ the m ixture. 
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Fig. 12. - Observed equivalent conductanc(' A of KCl at 
440 °C in water-argon mixtures of several composilions 
as a function of mean density (in mole /cmS) or of mean 
molar volume (in cms/mole) (31). 
x(H 20): mole fraction of \yater in the mixture'. 

When proper estimates are made for the viscosity 
of the mixtures one obtains the plausible result 
that the admixed argon does not appreciably affect 
the dissociation of KCl if the amount of water per 
total volume remains constant. In fig. 13 the loga
rithm of the association constant K.~ has been 
plotted as a function of (£.T) - 1. The upper curve is 
for water argon mixtures of diHerent compositions 
at 713 oIC The lower cun'e is for water dioxane 
mixtures, determined by Fuoss and LIND (32). 
According to the approximation by Fuoss (33) 
these curves should be linear if the efTective ion 
radii were constant. If these radii had constant 
values for all temperatures and solvents, within the 
validity of this approximation K~ would be a func
tion of £ and T only and the lwo curves should 
coincide. The curvature is not very pronounced. 
Coincidence of the two CUI'\'es, ho\\'ever, could only 
be achieved if one choose to adapt the ion radii: 
A detailed discussion (31) suggests smaller efTective 
ion radii for the high temperature argon-water 
mixtures than for the low temperature dioxane
water solvents. This, however, is based on the 
assumption of the validity of the macroscopic 
dielecLric constanl even in thc vicinity of the ions. 
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Fig. 13. - Logarithms of the associalion constant KA of 
KCI in water-argon mixtures at 440 oC and in water-dioxane 
mixtures at 25 °C as a function of lhe reciprocal prodllct of 
dielectric constant E and temperature. X(H 20): mole 
fraction of water in lhe water-argon mixtures (31). 

Of special interest is the formation of hydrogen 
ions and hydroxyl ions by dissociation in pure 
water. The logarithm of the « ion product », log 
Kim in the liquid at the triple point is - 14.95. It 
must increase with rising temperature and pressure. 
This follows from the positive enthalpy of dissocia
tion and from the fact, that the waler molecules 
in the hydration shells of ions are more densely 
packed than in the free liquid. Thus at very high 
temperatures and pressures pure water should 
be very conductive. This has been confirmed by 
HAMANN and coworkers (34) who made conductance 
measurements in water compressed by shock waves 
to temperatures of about 800 0 C and to maximum 
pressures of about 120 kb. Specific conductances 
in the vicinity of 1 ohm-1 cm- 1 have been obser\'ed. 
This is comparable to the specific conductance of 
concentrated aqueous salt solutions at room tempe
rature. 

It was desirable to repeat conductance measure
ments in this range using a static method, which 
permits a more direct determination of temperature 
and pressure and enough time for the establishment 
of the dissociation equilibrium. Such measurements 
have been made up to 1 000 °C and 100 kb using a 
platinum-iridium micro cell which was placed into 
an « opposed anvil ~) arrangement (35). The water in 
the cell was frozen at - 30 0 C, subjected to the . 
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desired pressure and heated by internal graphite 
resistance heating elements. The conductance of 
water within the cell could be recorded at constant 
pressure with rising temperature. The results are in 
accordance with the shock wave data within the 
reasonable range of accuracy. Fig. 14 gives a repre
sentation of the specific conductance of water from 
o to 1 OOOoC and up to pressures of more than 
100 kb. The diagram is based on all the available 
conductance measurements of several authors of 
pure water at high pressures. In certain regions 
interpolations had to be made. At extreme condi
tions the uncertainty may be one order of magni
tude. 

Fig. 14. - Specific conduclance cr of water between OoC 
and 1 000 °C ane! at pressllres up to 100 kb as a Function 
of water density. 

-- : isotherms, 
..... isobars, 
- - - -: boundary of homogencous one-phase region. 

Both types of experiment - dynamic and static -
demonstrate, however, that at very high tempera
tures and pressures above 100 kb the ion product 
of water can reach values of 10- 2 (mol /I)Z or even of 
1 (mol/I)2 and that the degree of ion formation may 
become several percent or more. Thus water assumes 
the properties of a concentrated ionic solution. 
Very recent analogou static measurements seem 
to indicate a similar behavior of dense supercritical 
ammonia. 

v. - Conclusion. 

The investigation of water and aqueous solutions 
within a very wide range of temperatures and 
densities, especially at supercritical conditions offers 
a very useful possibility to study the basic properties 
of ionic solutions. Parameters can be varied within 
wide limits without change of chemical compositions. 
The transport properties of dense gases can be 
combin d with the electrolytic properties of liquid 
water. The high miscibility permits unusual combi
nations of components. 
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DISCUSSION 

L. Onsngcr. - Last week in Munich at a symposium on the 
properties of ice, E. " ' HALLEY reported a complete experimenla l 


