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AS! a i t t -np t s it. st-'pvir.-ite neptunium : « J plutoniiici he fort' 
rv-'-ivitij; the s.-ills had previously f a i l e d . Tr ia l s e p a r a t i o n s 
•»vr..- x l t enp ted os inc la rger d i l u t i o n s of the b r i n e . At even 
*>• d i i n t i o n fi). r» M NaCI), only SO? „•• t h c ncptunluet could be 
rcrtjvercti r,v e s t rai-1 : Q:-. t ixhr. iqut-s. S in i l a r 'msses . p r e i-s-
pt-rn-nced nsine, the no re t imc—consiinins; ion exchange p r o ­
cedures . I;: a d d i t i o n to the s a l t i n t e r f e r e n c e , the presence 
of r.il.-iuo In the sanplc dur ing a P u - f l a u r i d e ^ p r ^ c i p i t a t y i r i 
a lso caused l o s s e s of p lu ton iun . Colenan' a l so observed tlfat 
ca lc tun nust bo ruaoved because i t was one of the elements 
which he found i n t e r f e r e d with L a ^ -o-prsc ' ipi ' tar Ion. 

The goal of the work desc r ibed here was to s e p a r a t e nop-
timitio and pluloniufn in a h r ine medium so each i so tope could 
be measured q u a n t i t a t i v e l y . The procedure developed i s d e ­
scribed below, and i t s c r i t i c a l a s p e c t s are d i s c u s s e d . 
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T r a c e r l e v e l s oi - ' ' . ' .p and •'-'*-!'u Wf ri.- a d d e d t o each i r i -
m i l l i l i t e r sample i :i o r d e r '_•• u c i M i r u c h e m i c a l y i e l d . Ten 
ni 1 1 inr.-in-; of i..-i ' were a d d e d . I n i t i a l l y , equ : I i Sir i ura between 
' r;n >• r s and samples va-. . t t t a i n e d by us i n;; ! M sod ium n i t r i t e 
in H M n i t r i c in-id -io i t'.t in t i . The so 5 u t i or. was e v a p o r a t e d by 
b o i l i n g I n abou t 2 \:i\ , t h e n d i l u t e d wi th w a t e r t o 20 ml . 
K i *' t y p e r c e n t s o d i u n hydrox i i|..- •- >• added i n p If 12 or c r e a t e r . 
The r e s u l t a n t ! j i i t lianuin iiytl :"o:•: i ,-;i- ,• n-pri-i i p i t a !. • -ci .'.'p and 1'u , 
ami p r o v i d e d .m ••:'!>•;! i v.. s e p a r a t i o n '. ror, tin'- - .assi 1 . ' -- i urn i-n-
i r . i l inn-, n! ni h.-r i o n s , v b i . i , remained in s o l u t i o n Tin- p r e -
< i p i l a t e was d i s s o l v e d in ! , c o n c e n t r a t e d IIC1 "id d i l u t e d 
to I'l nl , a d j u s t e d t o a i -nurcnt r a t ion ot •'• M iiC'l, TMO nil fit 
hydroxy 1 ami no hyclroi-h I >. r i do ~vro added and t h e s o l u t i o n was 
h e a t e d in a hot v a t t r b a t h t o r 1-2 n i inu t ' - s . N e x t , 3/4 ml 1 '1 
SnCl 2 and K ml 4 M Kl Wt-re added and the s o l u t i o n was h c a f d 
f• >r 1" m i n u t e s in a hot Water h a t h . " The s o l u t i o n , m o l e d t o 
rnoia t e m p e r a t u r e , was t r a n s f e r r e d t o a s e p a r a t o r } - funr-e l . An 
equa l volume of a 0 . 4 M s o l u t i o n of t h e n o y l t r i f l u o r o a c e t o n e 
(TTA) i n t o l u e n e was a d d e d . Undei t h e s e c o n d i t i o n s t h e n e p ­
tun ium A+ i s e x t r a c t e d i n t o TTA and !'u 3+ i s n o t . The n e p ­
tun ium f r a c t i o n was h a c k - e x l r a e t e d from t h e o r g a n i c v i t h 9 M 
HCt. 

The p l n t o n i u m f r a c t i o n m i s t unde rgo f u r t h e r p u r i f i c a t i o n . 
Ten mi 11 i g r a m s of I , !-" and 5 nil lll r were added t o t h e Pu s o l u t i o n ; 
I-al'3 was c o - p r e c l p l t a t e c ! w i t h I'uF-j. The r e s u l t i n g p r e c i p i t a t e 
was d i s s o l v e d in 10 M IH. 1 and t h e s o l u t i o n was p l a c e d on an 
a n i o n i c e x c h a n g e co lumn, p r e c o n d i t i o n e d w i t h 10 M llf. l . A f t e r 
t h e column was washed and c o n v e r t e d t o a NO3 column w i t h 8 M 
UNO 3 , t h e column was c o n v e r t e d hark to a C'!~ column w i t h Ml M 
UCl. The p l u t o n i u m was s e l e c t i v e l y e l u t e d w i t h ID M 
iicro.5 M mhi. 

The final separated and purified samples'of-neptuhium and 
Plutonium were electroplated onto platinum disks from a barely 
acidic sulfate medlumfor one hour at 1/? =>mp E r e > The disks 
were counted on alpha detectors controlled by a Nuclear Data 
Modal 600 Multichannel Analyzer (MCA). Pictures were taken of 
the alpha spectra using a scope camera attached to the ND600 
to document the quality of the spectra (Fig. 1). 

The procedure requires approximately two days for eight 
samples. Typical yields were in the range of 70-80% for nep­
tunium and slightly less for plutonium. 
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I l l u s t r a t i o n of Alpha Spectra 
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Tlie i ' ' - P u t r a c e r was o b t a i n e d from t h e i s o t o p i c : . s e p a r a ­
t i o n of F'u i s o t o p e s . The -^''ip t r a r p r wan p r e p a r e d by e x ­
t r a c t i o n from a ~ ' Am s o l u t i o n i n t o TTA. Because - J - \ ' p has a 
a l i o r t h a l f - l i f e ( t j / n = 2 . Vi d a y s ) , i t was n e c e s s a r y t o i-y.y.e-
e l i t e t h e c h e m i c a l s e p a r a t i o n of n e p t u n i u m and plur .ouium. 
.'.'eptun i iiin-2'.i'J was s e l e c t e d a s a ch emi ca l y i e l d t r a c e r l o r 
n e p t u n i u m because i t i s e a s i l y d e t e c t e d in an end—window, 
l e a d - s h i e l d e d '.'a I c r y s t a l c o u n t e r . N e i t h e r - ^ I ' I I , m r 24 J p,, 
e m i t r a d i a t i o n s which i n t e r f e r e w i t h d e t e c t i o n ol ^ ' Np o r 
- ™ P u ( r e s p e c t i v e l y ) . '['lie o x i d a t i o n s t a t e s of t h e nep tun ium 
and p l i i t ou lum d u r i n g '•>:!. r a i l ion a r e c r i l i c a l . The p r e s e n c e 
of i n t e r f e r i n;; s a l t s w i l l j e o p a r d i s e t h e s e p a r a t i o n and 
r e d u c e t h e u l t i m a t e y i e l d s . The p r e s e n c e of small , amounts 
ot 12 in t h e f i n a l p l a t i n g s o l u t i o n w i l l c a u s e s e v e r e l o s s e s 
o l p l u t o n i u m . If t h e s e c r i t i c a l f ac to r^ , a r e c o n t r o l l e d , '-.p 
and I'u can be e f f e c t i v e l y s e p a r a t e d I rum h i g h l y c o n c e n t r a t e d 
br i in.' so I u t i o n s . 
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