




EAP1: 60 mm long x 12.5 mm diameter; mass = 78g; internal cavity; 45 mm long x 4.4 mm diameter.
Pd powder mass = 0.5 g.

Figure 1 (A) Puncturing device in press; (B) Puncturing tip and DS cathode; (C) EAP1 crack.

EAP2: 70 mm long x 13.5 mm diameter, mass = 110g; internal cavity 45mm long x 4.4 mm diameter.
Pd powder mass = 0.6 g.
The Pd powder used to fill the internal cavity was 0.25-0.55µm, 99.95% (metals basis), from Alfa

Aesar, Ward Hill, MA. The palladium vessels were filled with Pd powder inside an argon dry box, and then
enclosed within a sealed vessel (under argon) for transfer to the electron beam welder. The Pd black filled
cathodes were evacuated in the welding device at ~5x10-3 torr for one hour before welding closed.
Ultrasound analysis revealed that the weld thickness was not less then 4mm.

The two cathodes were electrolyzed at SRI in 0.1 M LiOD roughly following Arata/Zhang current
protocols [4,5]. Table 1 lists the current-time history of electrolysis. The final 35 days of anodic treatment
was intended to reduce the D2 gas pressure in the internal cavity allowing for safe handling of the electrodes.

Table 1 Current Protocol for DS Cathodes
Current 5.0 5.5 6.0 6.5 1.0 6.0
6.5 7.0 -0.01 -0.03 Amps

EAP1 1031 216 241 100 504 66
28 503 26 814 Hours

EAP2 338 216 241 100 504 66
28 503 26 814 Hours

Following anodic stripping the electrodes were transferred to a device constructed at ENEA,
capable of puncturing the cathode internal cavity and releasing whatever gas remained into an enclosing,
evacuated chamber. By means of an attached pressure transducer it was possible to observe and quantify this
gas release. Two gas samples were obtained from each electrode: the first at ambient temperature (25ºC)
immediately following void puncture intended to reflect the equilibrium condition of gas in the internal
cavity; the second after heating of the extraction vessel to 125°C for 15 hours and for 2 hours at 250°C, to
sample hydrogen isotopes absorbed in the palladium metal bulk and black.

3, RESULTS
Figure 1C shows cathode EAP1 after removal from the electrochemical cell and puncturing. The

surface of the electrode exhibited considerable metallurgical effect and damage resulting from deuterium
loading and deloading. At least one axial crack appears to penetrate to the internal cavity effectively
preventing detection of any novel gases in the vessel space. The second cathode, EAP2, showed evidence of
the surface expression of a much smaller axial crack (Figure 2). Metallurgical examination of both cathodes
is planned to measure the depth of crack penetration.
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