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The mirror was made by evaporating a 2 mm disc of Inconel onto the window
surface next to the sample. The Inconel surface was protected with a half-wave
coating of evaporated SiO,. This arrangement worked very well for organic liquids
but electrolyte solutions rapidly dissolved the mirror surface. For studies of these
solutions, the mirror was evaporated onto the outside surface of the window. With
this arrangement, it is a little more difficult to align the laser beam on the mirror
than in the case where the mirror is on the inside.

The windows were further modified by blooming their inside surfaces with a
quarter-wave coating of MgF, to eliminate reflection of unwanted Rayleigh scattered
light into the monochromator.

The temperature of the cell was controlled to +0-2°C by circulating water through
the copper coil surrounding the cell. The surface temperature of the cell was measured
with a thermistor-meter combination manufactured by Yellow Springs Instruments.
After assembly and filling, the cell was completely wrapped, except for the window
ports, with strips of § in. thick plastic foam to ensure good thermal insulation.

Pressurization of liquid samples was by means of a 3-0 kbar Enerpac hand pump
using monoplex hydraulic oil. The pressure in the pump circuit was measured using
a 3 kbar bourdon tube gauge manufactured by the Heise Bourdon Tube Company.
A gauge isolator was used to avoid contamination of the samples by the hydraulic
oil. Isolation is achieved by means of a freely moving piston with oil on one side and
sample solution on the other side. Initially it was assumed that the pressure in the
pump circuit was the same as that in the bulk of the solution under study. A better
procedure is to measure the actual pressure of the solution being studied. This is
important because of friction effects between the gauge isolator wall and its piston,
and also indicates if the piston has reached the end of the cylinder. In these cases,
the pressure indicated by the bourdon gauge would not be that inside the cell. This
problem was overcome by using a 3-0 kbar diaphragm strain-gauge pressure trans-
ducer; supplied by the Viatran Corporation, in direct contact with the solution under
study. The transducer was powered by a stable 20 V source, type LR602FM,
supplied by Lambda Electronics Corporation. The change in voltage with pressure
was measured with a Hewlett-Packard 3450 A digital voltmeter and the sensitivity
was greater than 0-1 bar.

The cell and its holder were mounted in the sample compartment of a Jarrel-Ash
25-300 Raman spectrometer. The necessary transfer and collection optics were
those supplied with the instrument for use with 180° excitation. The excitation source
was a Coherent Radiation Limited Model 54 Argon ion laser producing 250 mW at
488 nm. The bourdon gauge and pump were mounted external to the spectrometer
and connected to the isolator and high pressure cell with 0-125 i.d. high pressure
tubing.
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The quality of spectra obtained is illustrated by the Raman spectra of CCl,
shown in Fig. 2. The starred peak is a line originating in the argon discharge. In
general, the spectra obtained in this high-pressure cell are of as good a quality as
those obtained by conventional Raman sampling arrangements.
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Fig. 2. The Raman spectrum of CCl, from 400-500 cm™. Laser wavelength, 488

nm. Laser power, 200 mW. Slit width, 1 em~1. Full scale intensity corresponds to
2 x 103 counts. Scan speed, 20 cmmin—1,

(a). Spectrum of CCl, contained in the high pressure cell at 0-262 kbar and 24-8°C.

(b). Spectrum of CCl, contained in a glass cuvette using 90° collection optics at

ambient pressure and 25-0°C.

a 0107 Kbar
b 1:005 Kbar
¢ 2:212 Kbar

Fig. 3. The Raman spectrum of a 1:05 M aqueous thorium nitrate solution, 1200-

1700 em™1, at various pressures. Laser power 120 mW. Laser wavelength, 488 nm.

Slit width, 11 em™1. Full scale intensity corresponds to 5 x 10* counts/sec. Scan
speed, 20 em™!min—1. Temperature, 25-2°C.




