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particular cell, containing Pt electrodes, was named D.E.Cell.1, seen in Figure 3.3b.

(a) Pronated disk ends of Pt electrodes. (b) Isometric view showing Cu foil underneath
coiled Pt electrode ends.

Figure 3.3: D.E.Cell with two Pt electrodes on the bottom surface of the cell. Letters
denote the corresponding faces of the cube through which the electrodes exit.

Electrical leads were required that could enter the pressure environment and con-

nect with the electrodes to complete the two individual circuits through which elec-

trical measurements were made. Two leads were constructed from household Al foil

(thickness 0.001 inches) to sit on top of the coated anvil surface and individually

connect with each pronated electrode. They were secured directly to opposing facets

of the coated anvil, using electrically insulating tape (thickness 0.045 inches), in an

attempt to reduce the amount of strain experienced by the Al leads. In this position,

it was anticipated that the leads would remain underneath the extruding gaskets,

rather than being surrounded on all sides by flowing pyrophyllite (Figure 3.4). The

leads then extended another seven inches to connect with a Solartron 7061 Digi-

tal Multimeter. Each Al foil lead was sandwiched between two eight-inch lengths

of electrically insulating tape to ensure the foil did not contact the anvil, shown in
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Figure 3.4: Plan view of the SiO2 coated WC anvil surface, shown with the two Al foil
leads exposed, making contact with the coated anvil surface on the underside and the two
Pt electrodes on the upper side. The remaining lengths of the leads are protected on each
side with electrically insulating tape.

Figures 3.5 and 3.6. This entire assembly created two independent circuits through

which resistance measurements were taken to monitor the performance of the coating

during compression of the pressure cell.

D.E.Cell.1, shown in Figure 3.7, was positioned in the press so that the circuits de-

scribed in Figure 3.8 were created. The pronated end of Electrode-180 made contact

with the leftmost Al lead while the unaltered end of this wire electrode made contact

with Anvil A. The end of the leftmost Al lead was paired with Anvil A’s through-anvil

wire connection to create a circuit through which resistance measurements were taken.

This circuit configuration, named Circuit-180, was used multiple times throughout

the progression of this experimental work. The pronated end of Electrode-45 made

contact with the rightmost Al lead while its unaltered wire end made contact with

Anvil C. The end of the rightmost Al lead was paired with Anvil C ’s through-anvil


