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A New Eluant for the Separation of 
the .A:.c:tinide Elements 

.Q. R. Chopptn, B. a. Harv.ey, and S. G. Thompson 
· · Rac:liation LabQratory 

University of Calif~rnia, ~e~~eley, CaUtornia 

May 17, 1955 
~-' 1.,.' • 

Several gr.o:ups have desGrihe4 the u..ee of ammeniwn lactate 

· solu:ttott• aa the elutJ;ng agent tor tbe ae-c>aration ot the actinide and 

. the lan.thanid~ ·elements fro:m cation l"esin ~&l"m~s. 1• 5 A new eluant, 

·ammonium o-hy~oxy•isobutyrate ha• given m.ueh better se-pa.-ationa 

tha~J. ammonium la<:t~te lo'.f both: o£ these gro·upa of elements. This 
. ' ·~ 

e1uttng agent was u.sed in the .recent separ.atiQn and identifieatio11 of · 
~ . . ' . 

' ' ' tC 6 ' .·. . ' 
mendelev~um. element 101. A typical elution curve for the ac:tiniae 

\ 

elements is sbown in Fig. l. · 
' .. 

~e e2rperime.nW conditions are identieal to those repol'ted by 

·this labO:f&.tory fol:' the use of ammonium l!lctate. 4 A cu.rve of p~ vs 
·. . ....... 

elution peak position .clrop nllmber for a 0. 4 M ammonium o.-hydr~-
. . ... . 

isobutyrate solution with a s em X z :mm DOwex-50 X·lZ cation resin 

column op~rated at 87° C is shown~ lrlg. z. Table I is a cQ:m'parison 

of ammoni\tm glycolate, ammoniu.m lacCtate and ammonium o•hydroxy­

bobutyrate in.. which el~:~ttou peak posiU.(I)ns are expresee4 relative to 

~urium by a sepat"atiotl, .faetor, G, with the t~ee colwnn volume S·ub· 

t,acted from all peak positions. Ehttions Qf lanthanide tracers showed 

that the separ~tiQns relative to gadolinium are approximat~ty the sa.me 
' 

as those for the .analogo\1'8 actinides relative to cudwn. This ·is the 

same behavior as that exhibited by amtnonium lactate, ammonium 
. . . . * 

¢it rate and sitnilar eluant a. 
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The !mJrovetnent in separations attendant to the re-placement of 

a hydrogen by a. me.thyl group on the alpha carbon is evident. A more 

~omplete investigation of these ~d sf.Inilar c()mplexing agents is in 

-progress. 

· The a.ssi~tan,ce o:( Matgare~ Nervik and Roberta Garrett in th.e 

colu.mn rune is grat,efuUy acknowledged. 

. This woik .was pedormed under the. au. spices of the tJ. S. Atomic · 

. Ene:rgy CoMmission. · 

• • . W,e are grateful to Dr. E. C. Freiliag .tor pointing out that our earlier 

' report (:reference 4) on amm-oniu-m lac;tate may have been misleading on 

the positions of the lanthanides and the ·actbii.ctes relative to each ether. 

With ammoniu.m a. .. hyd:roxy-isobutyrate as with a.mmonium lactate, 

promethium and americtu.m elu.te_ approxhna.tely together. 

l. W. E. Nervtk, private commu.nicatiojn .r~ported by D. C. Du.nl,~vey 

and 0. T. Seaborg, Phys • .Rev. 9Z, · 106 (1953). 
. -

z. s. w. Mayer and E. c. Freiling, J. Am. Chem. Soc. ~· 5647 (1953). 

3. L. Wish, E. C. Freiling, and L. R. &unne.y, J. Am. Chem. Soc. 

16, 3444 (1954). 
l~ 

4. S. Q. Thom-pson, ·8. G. Harvey, ·a. R. Choppin, and G. T. Sea.borg, 

J. Am. Chern. Soc •. ~· 6ZZ9 (1954). 

S. R. A. Glasa, J. Am. Chem. Soc. 77, 807 (19S5). -
6. A. Ghiorso, B. Q. Harvey, G. R. Choppitt, S. 0. Thompson, and 

0. T. Seabc;u:rg, Phya,. Rev., in press. 
' 
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Table l 

Elemeat Olycolate 

Mv 

100 

99 ... 
Ci 0.60 

Bk 0.70 

Cm ._,. 1. 00 

Am 1. 14 

• 

• 
Ehlalrt Anion 

Lactate 

--
p.Z3 

0.3$ 

0. 41 

0.65 

l. 00 

1. a 1 

a.·Hydroxy­
lsobutyrate 

0 .. OS 

0.01 

o. ll 

o.zo 
0.45 

1. ·00 

l. 45 
r. 
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