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FIG. 6. Isothermal specific conductance (K) of HgI2 as a fUllction 
of pressure (kbar) . 

conducting salts has been measured over a la rge tem
perature in terval ("'500°C) at a constant, but high, 
pressure of 5.4 kbar. 

The conductivity data at these elevated pressures 
obtained by Darnell et al. on the bismuch trihalides8 

and upon the molten compounds of HgCl2 and HgI2 
reported here would tend to support the suggestion 
made by Grantham and Yosim5 that these systems 
become more molecular with decreased density when 
heated at ordinary pressures. The increase in con
ductivity with pressure at constant temperature ob
served for these molten salts makes this idea attractive. 
SchlichUirle, Toheide, and Franck21 have shown on the 
other hand, that the electrical conductivity of the 
"strong" electrolyte NaNOa decreases with an increase 
in pressure. One might expect that this decrease in 
conductivity with increasing pressure is due to a de
creased mobility of the ions of this strong electrolyte and 
not due to a decrease in the number of ionic carriers. In 
the case of BiXa and HgX2 however, such a decrease in 
ionic mobility with an increase in pressure could 
easily be overcome by an increase in the number of 
ionic species. For example, in NaNOa an increase in 
pressure by 10 kbar decreases the conductivity to 0.62 
of the conductivity at zero pressure. For HgCl2 such an 
increase in pressure increases the conductivity of the 
liquid by a factor of S. For HgI2 this ratio is 2.5. Thus 
the enhancement in electrical conductivity with an 
increase in pressure appears to be greater for salts that 
are more molecular at ordinary pressures, i.e., KP~lOkbar/ 
Kp=o decreases in the sequence HgCI2> HgI2> NaNOa. 
These data suggest that the K vs P curve for a weak 

electrolyte may perhaps exhibit a maximulU at suffici
ently high pressures where the two opposing pressure 
coefficients (incre.:'l.sed ionization and decreased mo
bility) become comparable. The K vs P curve for 
BiCla 8 suggests that such a maximum may exist . 

Thus these results show that pressure brings about a 
large change in the electrical conductivity of the 
mercuric halides, HgCh and Hgh For example, in the 
fonner case an increase in pressure from near atmos
pheric to 20 kbar brings about an increase in conduc
tivity of over three orders of magnitude. In the case of 
HgI2' pressurization to 5 kbar changes the sign of the 
temperature coefficient of conductivity from its anom
alous negative value at zero pressure to a positive tem
perature coefficient whose Arrhenius activation energy 
for conduction is comparable to that of a strong elec
trolyte, i.e., 2.5 kcal/mole. 
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