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An X-Ray Diffraction Study of Lattice Expansion and Phase Transformation
in Electrochemically Loaded Palladium Hydrides

D.L. Kniesi, V. Violan,teii, K.S. Grabowskii, J. Huiii, D.D. Dominquezi, 1.
Hew, S.B. Qadri1 and G.K. Hubler'

Time resolved, in-situ, high-energy x-ray diffraction was performed
on modified Fleishman-Pons electrolytic cells during electrochemical
loading of palladium foil cathodes with hydrogen and deuterium.
Concentrations of H and D up to 1:1 in 0.1 M LiOH/LiOD in H,O/D,0
electrolytes were obtained with lattice constant data monitored throughout
the range of concentrations. In addition to data on lattice constant versus H
or D concentration and palladium hydride resistivity, some indication of the
rapidity of loading and deloading of hydrogen from the Pd surface was
obtained. The alpha-beta phase transformations were clearly delineated but
no new phases at high concentration were definitively determined.
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Electrochemical Cell

* Designed and
built by ENEA

e Dual Pt anodes
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Experimental Measurements

Cell Measurements X-Ray Measurements
 Temperature e 14 yum tall, 23-ym wide x-ray
— 1 thermocouple in electrolyte beam
— 5 RTD's external to cell e Diffraction spectra collection
* Electrolysis time ~5 minutes
— Current * Ge high resolution detector
— Voltage
e (Cell Pressure
— Baratron

— Safety valve
« R/R,

— 4-point probe @ 1 kHz
e Time

No Calorimetry!

e Data rate
— 1/4 Hz



Brightness of NSLS Beam Lines
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— NSLS (VUV: 800 mA, XRAY: 250 mA)
(Wiggler magnetic field B= 4.7 Tesla) |
«= APS (100 mA)
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