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eight times higher than at zero degrees. This ph~nomenon is ex?lain~d. by 
assuming ion pair formation which leads to effective degrees of dlssocl~t1on 
of 0'7 to 0·9 at densities between 0'7 and 1·0 g/cm3 and temperatures higher 
than 400c C. The ion pair association constant above 400cC appears to be 
remarkably independent of temperature at constant density, probably 
because the product of dielectric constant and temperature varies only very 
little under these conditions40

. Also, the viscosity does not change very much 
with temperature at these densities above 400c C. 

VI. IONIC DISSOCIATION OF PURE WATER 

The enthalpy of the ionic dissociation of waler is + 13·4 kcal/mole at 
standard conditions. The volume decrease connected \\.::11 the dissociation 
is - 21 cm 3;mole4

' . Thus a combination of temperature increase and pressure 
increase should produoe very high values of the ion product in water. Hamann 
et al. 42

•
43 reported shock wave measurements of the electrical conductivity 

of water at shock pressures between 20 and 130 kb with temper.atu.res extend
ing to about 800~C. While the specific conductanoe of pure ItqUld water at 
20rc and atmospheric pressure is 4 x 10- 8 ohm - . cm - ', a value of 1·2 
ohm - , cm -. was observed at 133 k b and 804°C. This increase in conductance 
by more than seven orders of magnitude was confirmed by static conductance 
measurements44, where more combinations of pressure and temperature 
are possible than in the shock wave experiments. A very small amount of 
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Figure 16. Specific conduc.ance q of pure water and pure ammonia al high lemperatures and 
pressures. 0 denotes shock wave results of Hamann el al. The curves are results from stallc 

experiments. 
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AQUEOUS SOLUTIONS AT HIGH PRESSURES AND TEMPERATURES 

water was filled into a platinum- iridium cell placed between two opposed 
tungsten carbide anvils. The water was frozen to - 30 C, compressed to the 
deSired pressure and then heated by graphite resistanoe heaters while the 
conductance was recorded. Figllre 16 gives isobars of the specific conductance 
a~ a fu.nction. of temperat~re. The pressures have been calibrated by metal 
tranSitIOn P01l1ts and melt1l1g pressure curves of sa lts and icc. Startinc from a 
low conductance the curves rise while the icc is melting. It is as~um"Cd that 
after levelling of( that is for example above 500 C for the 9X kb isoba r. th~ 
curves give the conductance of the fluid water. 

The circles showing the earlier shock wave rcsulL~ of Hamann et a141 are 
c?nsistent with the static measurements considering the difficulties and 
differences of the two methods. This means that water at 1000 C and 
pressures between 100 and 120 kb has a specific conductance comparable to 
to the conductanoe of a concentrated aqueous salt so luti on at 25 C. 

The observed large increase of conductance is mainly due to an increase 
?f the 'ionization p~odu~t·. that is of the product of th.: a~ti\'itjcs of hydrogen 
IOns ~nd hydroxyl Ions 1D mole/1. Within the accuracy of this di scussion the 
aCllvn.lI?, can be replaced by concentrations. It has been sho\\TI that the ion 
moblhllcs even at these extreme conditions can be relatively well esti
mated

4s
•
42 

or derived from measurements with shocked salt solutions'o. 
The sum of the ion mobilities for hydrogen ions and hydroxyl ions at 670' C 
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Figure 17. The ionization product K. of water as a function of density according 10 Hamann 
and Looton . • denotes shock wave results of Hamann and Linton. x static measuremenl. of 

Hotzapfel and Franck ... 
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