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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government nor any agency thereof, nor
any of their employees, make any warranty, express or implied, or assumes any legal liabili-
ty or responsibility for the accuracy, completeness, or usefulness of any information, appa-
ratus, 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
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. The views and opinions of authors expressed herein do not necessar-
ily state or reflect those of the United States Government or any agency thereof.
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August 19, 1975

MEMORANDUMN LS
T0: Harry Rizzo
FROM: £. Catalano

SUBJECT: Critical Review of Progress Report on Reactive Matrix Isotope
Separation by E. Catalano, E. Lee, and M. Schwab

Professor John L. Margrave is a consultant for us. Professor Margrave is
Dean of the Graduate School, Department of Chemistry, Rice University in
Houston. He has had wide experience in the fields of high temperature chemistry,
fiuorine chemistry, and chemical reactions carried ouf by low temperature matrix
isolation techniques. We were pleased to have Professeor Margrave critically
review our paper. Enciosed are his comments.

You will notice that he agrees with us as to the important criteria that
still have to be met if our process is to be a viable one. But also notice
that he suggests a strong effort aiong the lines of investigating other candi-
date chemical systems. His suggestions are well thought out and we will be

taking them into consideration.

He has made a very valuable suggestion for a method of pre-cooling 056
for the matrix isolation which we hope to m;‘lement
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Comments on Draft #5, "Reactive Matrix" Work Paper
J. L. Margrave
1. This paper presents an intriguing introduction to some real possibilities
for uranium isotope separation using matrix techniques.

2. There are three critical problems which should be resolved to validate
the approach, as soon as possible:

(a) The photo-induced reacticns:

hv + -
(NO + UFG)matrix 5‘(N0 > UFg )matrix
' hv \
(Co + UF6)matrix > (CO F2 * UF4‘matrix

must be shown to occur -- initially with a broad band of IR {600 * 100 cm'])
which will show no isotopic discrimination.

(b) A mixed matrix of UF6 + NO, unreacted, must be prepared; also, UF6 + CO
matrices, or UF6 + Xe_wnatrices.

{c) A monochromatic source of ~620 cm'1 radiation must be found.

3. In order to develop this approach fully, cne needs:
(a) A better chemical and structural and thermal understanding of NOUF
NOUF7, etc.

65

(1) Are these charge-transfer, ionic solids?
(2) What are crystal energies, heats of formation?
(3) How do these compounds melt, decompose and vaporize?

(b) Studies of UF6
optimum matrix gases, to get best line shapes, and to choose best reaction.

in F2, Ne, Ar, Xe, CO, NZ’ and NO matrices to establish

(c) Studies of other possible reactions of UF6 {(in addition to NO and CG),
for example:

(1) Xe + UFe — (Xe+,UF6')
(2) Li+UFg —> (Li',Ufg")

(3) CFy |, UFg —> UF, + CF4}
snrzf SiF,|

J

(4) 0, + UFg —> (02+, UF

6 )




4, 1In terms of the process, for M/UF6 & 1000,
NOXF
where M = NO or Xe or O2 or Li

hv {M . 235y, 238 |

(M + UF6)matrix 20K Q; matrix

warm-up
¥
1l 35 238 room + 235, - 238
(M™7CUF ) + UF.(gas) + M 4§§L~—— M, UF. ) + UF
: 6 solid 6 emp £ _6 matrix
\\u f + excess M
+ -y
(N0*, UFg) |
(NOF+,UF-') all known, stabie solids; form spontaneously at room
+ -i temperature
(LiT,UF.")

0,",UF,"
: - R predicted to be stable solids, 1ike PtF,. analogs.
Xe ,UF6 If not currently known, these should be prepared and
characterized. '

CONCLUSTONS AND SUGGESTIONS

1. Need detailed studies of UF6 in Ne, Ar, Xe, N, matrices.
2. Need system for making NO + UF6 matrix:

Knudsen cell slit LHe cooied
11— ﬂ
_ I e _ /
UPG g ~ —
-78°C P o .
,,’/ifw' -
/ et

, o~
cooled NO':::””/

couid “cryopump" cold UF6 from C02~coo}ed Knudsen cell to LHe-cooled

suriace and CO-deposit ccoled NO to get unreacted NO/UF6 matrix




Need to explore Xe + UF6 system.
(a) 1is reaction observed at room temperature?
(b) 1is reaction observed at low temperature?

(c) s XeUF, stable?

Could use laser raman to characterize reaction products.




