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ABSTRACT 
Pressure vs composition (P-C) isotherms 

for the UH system for temperatures of 
700-1065°C and pressures to 137.89 MPa are 
shown. The sample was contained in a vessel 
concentric and located within a secondary 
vessel. Plateau pressure at 1065°C is 
700 atm. The single-phase region on the 
hydrogen-rich side starts at a H/U ratio of 

=| 2.35. Physical property measurements showed 

I * Work performed under the auspices of the 
U.S. Department of Energy by the Lawrence 
Livermore National Laboratory under Contract 
W-7405-Eng-48. 
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a thermal conduct iv i ty , k, value of 

0.003 cal/cm sec K, R = 50, 
' c 

Experimentally determined plateau pressures 

are compared with values obtained by other 

workers. The UH system retains broad, 

two-phase plateaus at temperatures to 

1065°C. The critical temperature must be 

above 1065°C. 

1. INTRODUCTION 

The l i t e ra tu re presents data on the 

equi l ibr ium H 2 pressures of the UH system 

below temperatures of 450°C [1 -4 ] and low 

pressures. Several invest igators extended 

the studies to 650°C [ 5 - 7 ] . There are 

experiments to temperatures of 846°C [ 8 ] . 

This report describes absorption experiments 

fo r pressures to 137.9 MPa and 1065°C. 

Ingots were prepared from melted hydride fo r 

property measurements. 

2. EXPERIMENTAL PROCEDURE 

The apparatus u t i l i zed is described 

elsewhere [ 9 ] . I t is capable of 345 MPa and 

temperatures to 1500°C. 
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The uranium specimens contained less than 
200 ppm of impurities. Elements that could 
not combine with Hp amounted to 105 ppm. 
P-C isotherms were obtained by absorbing 
hydrogen in uranium. With the sample under 
vacuum, the temperature was raised to a value 
and H ? added to the external vessel, the 
pressure of which would equal the expected 
pressure in the inner vessel. H 2 was then 
added to the inner vessel from a calibrated 
charging system. The gas occupies a "hot" 
and "cold" volume and the sample changes 

3 density from 19.07 to 11.4 g/cm . 
Corrections were made by using a molybdenum 
placebo in place of the sample. The 
procedure for computing the P-C isotherms is 
described elsewhere [10,11]. 

3. RESULTS AND DISCUSSION 
The P-C isotherms (Fig. 1) were obtained 

for each of the three metal phases of uranium 
(a, s, Y ) . Libowitz [12] claims that 
no hysteresis exists above 450°C, so that the 
absorption and desorption plots should be 
almost identical. 
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The stoichiometry approaches UH3 at 

lower temperatures, but f a l l s to UH„ ,. at 

higher ones. Noteworthy is the behavior of 

the 1065°C isotherm at the low H/U end. 

Apparently the so l ub i l i t y of the H„ is 

increased. We have not reached the " c r i t i c a l 

point" where uranium-rich and hydrogen-rich 

sides must coincide, unlike the f indings of 

Chevalier et a l . [13 ] . 

The integrated form of the van' t Hoff 

re la t ionsh ip gives us for UH„ _ and UH-. 

respect ive ly , the fol lowing equations: 

U H 0 . 5 l o 9 P a t m = i § T M - 5 - 7 

U H 2 l 0 9 Patm = ^ " 5 ' 7 8 • 

and by extrapolation the enthalpy, AH-, = 
-27.3 for UH at 700-1065°C. 

Table I compares data from previous 
investigations extrapolated to regions of 
this work. The agreement between the high-
and low-temperature values of the enthalpy 
indicate that it is not a strong function of 
temperature for the hydride. 

Samples of hydrided uranium were examined 
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for microstructtfre. Figure 2 shows a sample 
hydrided to 2.9 (1000X). An ingot is shown 
in Fig. 3. Hardness is R 50, thermal 
conductivity is 0.003 cal/cm sec K, and 
density is 10.92 g/cm3. 

Table I. Comparison of published thermodynamic properties for uranium hydride 
with this work. 

Temp range Enthalpy Pressure (atm) 
Investigator (°C) (kcal/mole) 800°C 900°C 1000°C 1050°C 

Spedding [1] 260-430 -30.8 160.7 381.1 765.5 1041.1 
Flotow & Abraham [2] 300-420 -30.45 93.6 217.75 411.68 544.37 
Wicke & Otto [4] 200-430 -30.5 148.8 326.6 666.8 898.2 
Mogard & Cabane [5] 500-650 -30.7 139.5 319.8 639.6 843.8 
Libowitz & Gibb [7] 450-650 -30.3 141.5 323.2 643.0 850.6 
Northrup [8] 450-800 -30-6 139.7 323.2 639.5 847.2 
This work 700-1065 -27.3 127.6 270.1 535.5 748.5 
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FIGURE CAPTIONS 

Fig. 1. Pressure-composition-temperature 
diagram for the UH system. 

Fig. 2. Microstructure of U H 2 > g (1000X; 
cathodic etch). 

Fig. 3. U H 2 > g after treatment at 1065°C 
and under 20 ksi HL. Pressure 
released and sample stored under 
1 atm H„ for six years (4X). 
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