Lawrence Berkeley National Laboratory
Recent Work

Title
A NEW ELUANT FOR THE SEPARATION OF THE ACTINIDE ELEMENTS

Permalink
https://escholarship.org/uc/item/73d377r3

Authors

Choppin, G.R.
Harvey, B.G.
Thompson, S.G.

Publication Date
1955-05-17

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/73d377r3
https://escholarship.org
http://www.cdlib.org/

UCRL SO0 =2

Cie L

UNIVERSITY OF
CALIFORNIA

 Ruadiation
Laborator

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

BERKELEY, CALIFORNIA



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 nccessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



¢ . | | _ UCRL-3002

Uj"‘*ué#@ Fﬂ&@

UNIVERSITY OF CALIFORNIA

Radiation Laboratory
Berkeley, California

. Contract No. W-7405-veng-48

A NEW ELUANT FOR THE SEPARATION OF
' THE ACTINIDE ELEMENTS

" G.R. Choppin, B.G. Harvey, and S. G. Thompson
May 17, 1955 '

Printed for the U.S. Atomic Energy Commission



2. | UCRL-3002

A New Eluant for the Separation of
the Actinide Elements

G.R. Choppin, B.G. Harvey. and 8.G. Thompson
Radiation Laboratory - _
University of Califoraia, Berkeley, California

May 17, 1955
Bwer'al groups haVe ﬂeseribed the use of msmonim lactate

B olwtiona as the eluting agent for the aepazation of the actinide and

1-8

" tl‘m lanthanide elementa from catian resin ualumns. . A new eiuaﬁtv, _

~ammenmm u—hydroxyniambutyrsze has gi-vsn much better separations
than ammanium 1a¢tate far both of these groups of elernents. This
oluting agent was , used in the recent saparatwn and identification of

&

mendelevium. elerhent 101, ~ A typical elmzion curve f_or the actinide

. clements is shown in Fig. 1. -

' 'l’he enpemmemal eanﬂitiens are identical to thoee reported by
this labamtary far the use of amm@nium lactate. 4 A curve af pH vs .
elution peak position drop nambet fora 0.4 M ammonium o-hydroxy-
isobuty‘rate miutiam with ab cm % 2 mm Dowex-§0 X-12 cation resin
coiumn ayerateﬂ at 3:70 € is shown inl?‘ig 2. Table Iis a comparison
e_i amm@nitxlmv glycolate, ammonium lactate and ammonium a~hydroxy-
isobutyrate in which elution peak positions are expressed relative to
curium bj’va.seyaraﬁion factor, a, Wﬁth‘ the ‘ijreel column volume sub«

- tracted from 21l peak positions. Eluﬁimﬁs b—f lanthanide tracers showed
that the se;aéra_tions_ relvat—ive.to gz%dol-inium are approximately the same
ag thase. i-or the -ahalagou*s actinides relative to curium. This is ‘t'hel
same behavior as thet exhibited by ammonium lactate, ammaniam

‘ citrate and similar eluants. *
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The i’mpr@vemem.in separations attendant to the replacement of
a hydrogen 'by a methyl group on the alpha carbon is evi(‘!ent; A more
gozﬁ-p}été inveatigaiion c;_f these and gimilar complexing agents is inv
: _v*progreaa..
| The aaaistmma of Margaret Nervik and Roberta Garrett in the
column runs 13 gratefully acknawledged |

- This work wag perfermed under the auspices of the U. 8. Atomic

. Energy Commissiam. -

*We are grateful to Dr. E.C. Freiling for pointing out that our aariie;r
" report (reference 4) on ammonium lactate ‘may have been ix)idleading on
tiae positions of the lanthanides and the 'a-ctiziid;e-s. relative to each other.
With ammaﬁium n-—hy&roxyuisobutyr'ate a3 with ammonium lactate,

+

promethium and americium elute approximately together.
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and G.T. Seaborg, Phys. Rev. 92, 206 (1953).
2. S.W, Mayer and E..C.. Freiling, J. Am. Chem. Soc, 75, 5647 (1953).
3. L. Wish, E.C. Freiling, and L.R. suﬁney. J. Am. Chem. Soc.
76, 3444 (1954). |
4. S5.G. Thompsan. B.G. Harvey. G.R. Choppm, and G. T. Seabarg.
J. Am, Chem. Soc. 76, 6229 (1954).
5. R.A. Glass, J. Am. Chem, Soc. 77, 807 (1955).
6. Ghiorso. B G. Harvey. G. R. Cheppm, 5.G. Thmmpaon, and

G.T. Seaborg, Phys. Rev., in press.
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Table 1
Elyant Anion

_ e .  -Hydroxy-

Elemegt Cvlycglate : lLactate f: o‘bzt ;‘:;?;
) Mv - - ""' G‘. 05
100 Tee . 0.23 0.07
99 .. 0.33 0. 13
of 0.60 0.41 0.20
Bk 0.70 0 0.68 0. 45
Cm 1. 00 . 1.900 1. 00
Am 1,45
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