Lawrence Berkeley National Laboratory
LBL Publications

Title
The lon-Exchange Separation of Zirconium and Hafnium

Permalink
bttgs:ggescholarshiQ.orgéucgitem49b22448g
Authors

Street, Kenneth, Jr.
Seaborg, Glenn T

Publication Date
1943-10-01

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License,
available at https://creativecommons.org/licenses/by/4.0

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/9bz24489
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/

UCRL_11_oter

UNIVERSITY OF
CALIFORNIA

Radiation
Laborator

a " )
TWO-WEEK LOAN COPY -

This is a Library Circulating Copy

which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

_ W,

BERKELEY, CALIFORNIA

VB 3oN

TO



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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In the course of a rather cursory examination of the elution

of tetra-positive ions from the cation exchange resin Dowex 50
with hydrochloric acid solutions, we have discovered a very ef-
fective method of separating zirconium from hafnium, In view of
the great labor involved in preparing even reasonably pure hafnium
compounds by existing methods, we feel that this procedure will
prove very valuable to those interested in obtaining hafnium com-
pounds free of zirconium,

Although the conditions which give satisfactory separation
were first worked out using microgram amounts of material and the
radiocactive tracer technique, the run described below, involving °
milligrams of material, illustrates the applicability of the method
to the production of significant amounts of pure hafnium and zir-
coniumn,

35 mg., of zirconium oxide 15 mg, of hafnium oxide were dis-
solved in sulfuric and hydrofluoric acids, hafnium and zirconium
tracer added, and the mixture fumed to dryness, The residue waé
taken up in concentrated hydrochloric acid and the hydroxides pre-
cipitated with ammonium hydroxide and washed, The hydroxides ﬁere
again dissolved in hydrochloric acid and the oxychlorides crystal-
lized by evaporation, 1 cc, of 250 to 500 mesh Dowex 50 spheres,
in the ammonium form, were suspended in 30 cc, of 2 molal pérchloric
acid and the oxychlorides added a few mg, at a time over a period

of 15 minutes, the mixture being continually agitated by bubbling
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1 ana avout 80 percent of each goes on the

appreciably polymerized
resin, The slurry of resin was placed on the top of an ion-ex-
change column 1 sg, cm, in area and 30 c¢m, long which had been
packed with the same resin and washed with 6 molal hydrochloric
acid to convert it to the acid form, On elution with 6 molal
hydrochloric acid the curve shown in Fig, 1 was obtained. The
outline of the curve was obtained by counting the tracers (2.1'95
and Hflsl) and the dotted portions by optical spectrographic
analysis, \

Thus it can be seen that ~66 percent of the starting hafnium
oxide, i,e., 10 mg.,, is obtained containing ~0.1l percent zirconium
oxide by weight., The column used in these experiments was rela-
tively small and thus gram amounts of material should be easily
handled on columns of only moderate size,

This work was done under the auspices of the atomic Znergy

Commission at the Radiation Iaboratory, University of California,

Berkeley, California,

1. Connick, R, E,, and W, H, McVey, Private Communication,
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