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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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The Solubility of Hydrogen and Deuterium in Various Solvents 

M. Cook and D. N. Hanson 

In the past year P exploratory data have been taken to determine the 
relative solubilities of hydrogen and deuterium in various solvents in the vicinity 
of room temperature and atmospheric pressure. This investigation is one phase 
of a program to determine the feasibility of separating deuterium from hydrogen 
by means of rectified absorption. 

The initial problem was to design an apparatus which would give data 
accurate to 0.1 percent. Literature values of gas solubilities frequently show 
discrepancies of the order of 3 percent which is the approximate difference in 
solubility between hydrogen and deuterium. A unique apparatus has been designed 
and used successfully wherein the rate of solution can be detected to within 10 
ppm. based on the original gas charged. By varying the pressure on the system 
and plotting the rate of solution vs. pressure the equilibrium pressure is very 
readily determined. 

The data completed in the past three months are the following. 

Hz Solubility 
106 

Dz Solubility 
Solvent T,°C moles/ qm, atm. moles/qm, atm. 106 Dz/H 2 
n-C7Hf,t, 15.09 6.473 6.650 L OZ7 

n Z5.09 6.878 7.035 L OZ3 ,. 35.05 7.Z88 7.433 L OZO 
pt 50.0 7.9Z3 8.076 1. 019 

" 65.0 8.639 8. 768 1. 015 

n-C7Fl6 1Z.08 3.333 3.460 1. 038 

" Z5.09 3. 616 3.733 L 03Z 
" 35.05 3.861 3.968 1. OZ8 ., 
" 50.0 4. 303 4. 393 1. OZl 

Benzene 15.09 3.03 
It Z5.09 3. 31 , 35.05 3. 51 

" 45.0 3.89 

These data represent duplicate runs on both Hz and Dz. The 
solubility of Dz in benzene is currently being measured. 

Inasmuch as the separation factor increases appreciably as the 
temgerature decreases, a new thermostat capable of providing a temperature of 
-35 C has been designed and is presently being constructed in the project shops. 

Another phase of this program is the measurement of Hz and Dz 
solubilities in liquid Nz in the range from 1 to 100 atmospheres pressure. Pre-·> 
sently this apparatus is being--a---s-s-e'Irrbte-<t-an-d:a:-:!~~run is scheduled for about 
Aprillst. ., m,. ----- -~---.:::> 
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