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voltages are measured with a Leeds and Northrup 1\:.-3 
potentiometer. The gradients can be made ·negligible by 
adjusting the heating currents to the three furnace wind
ings. Around <lOO °C, the temperature could be con trolled 
to within 1°C, and around 700°C to within 2°C. 

The pressures are measured by a series of calibraLed 
bourdon gauges16 and an additional set of strain gauge~ .'r. 

Both sets of pressure gauges are recalibrated by a dead 
weight piston gauge.17 It is t.hus estimated that pressure 
measurements between 100 and 4000 bars can be mad e 
which are accurate to well within 1 %. 

Conductance cell and pressure gauges are connect ... <1lo ;t 
system of 316 stainless steel capillary tubes (0.020 ill . i. d .) 
and midget stainless steel valves.18 The pressure is COll
trolled by hand operated, single piston, pressure gener;l
tors.18 The conductance cell assembly and furnace, posi
tioned vertically, are surrounded by a 1S-in.-diam, cylin
drical safety shield, constructed from steel plating of 0.37 
in. thickness, which is hinged at each side and opens at the 
front. The furnace is suspended by means of pulleys and 
a counter weight. which allows it to be positioned easily. A 
relay switch on the coolant wat.er tap automat.ically cu ts 
ofT the electrical power to the furnace if the water stops 
flowing. 

OPERATION 

The conductance was measured with an inductance 
bridgelO giving data with a precision of ±0.1 %. The fre
quency was varied by using an af signal generator and 
waveform analyzer.2o The cell constant was determined 
with a 0.010 molal KCI solution at room temperalu re ;1\ 

various pressures. Measurements, with frequent change" 
of conductance water, were made over the whole tempera
ture and pressure range to insure that the "background" 
conductance under all conditions was low when compared 
with the conductance of the subsequent solutions. 

" Heise Bourdon Tube Company, Newtown , Connecticut. 
'0 Baldwin- Lima-Hamilton Company, Waltham, Massachusetts. 
11 W. C. '1' Hart & ZN, Rotterdam, Netherlands. 
'8 High Pressure Equipment Company, Erie, Pennsylvania . 
'Q Wayne-Kerr Corporation, Philadelphia, Pennsylvania, universal 

hridge type B-221. 
20 Wayne-Kerr Corporation, audio osciUat!Jr type S-121 and wave-

form analyzer type A-321. • 
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F IG . 2. Conduclances of a 0.010 molal solution of KCI in l'hO at 
800°C and up to 4000 bars. 

Measurements were made either after filling the cell with 
a syringe before closure or by pressing the solution with 
the pressure generator into the cell after it had been 
evacuated. As soon as the desired temperature was at
tained, the pressure was decreased and increased stepwise; 
conductance measurements were made after each step. 
Figure 2 gives an example of a complete run using a 
0.010 molal KCI solution at 8000 e and at pressures up to 
4000 bars. The symbols 1\ and v show the reproducibility 
of values upon increasing and decreasing the pressure of 
the fluid. An investigation of supercritical aqueous solu
tions of I-:IzS04 and metal sulfates is in progress; the results 
will be published elsewhere. 
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