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(Reprinted from Nature, Vol. 199, No. 4894. pp. 687-688. 
August 17, 1963) 

Decontamination of Synthetic Effluent by 
Flotation 

I N T E R E S T E D b y t h e c o m m u n i c a t i o n of Sebba 1 , somo 
scann ing t e s t s were u n d e r t a k e n in o rder to a sce r t a in 
w h e t h e r t h e flotation of ions could be used for t h e decon
t a m i n a t i o n of r ad ioac t ive effluent. T h e resul t s o b t a i n e d 
m a y bo considered as be ing ind ica t ive a n d of l imi ted va lue 
only, owing t o t h e fact t h a t no special efforts h a v e been 
m a d e to achieve o p t i m a l condi t ions , t o use foam s t ab i 
lizers, e tc . 

T h e glass flotation cell used is i l l u s t r a t ed in F ig . 1. 
E n c o u r a g i n g resu l t s h a v e boen o b t a i n e d b y use of a foam 
co lumn of 60 c m a n d b y i n t r o d u c i n g t h e su r f ac t an t , t h a t is . 
sod ium laury l s u l p h a t e , 25 c m u n d e r n e a t h t h e l iquid inlet . 
T h e foam co lumn p r o v e d t o b e v e r y s t ab l e a t joH = 2 if 
dist i l led w a t e r was used for offluent m a k o - u p . W h e n t a p 
wa te r , con ta in ing a b o u t 40 p . p . m . Ca21·, was used, loss-
s tab le co lumns were ob ta ined . I n t h i s case, a foam 
stabil izer should be used. E a c h r u n las ted a t least 
2 h ; equ i l i b r ium was a t t a i n e d after 1 h . 

Some resu l t s a re g iven in T a b l e 1. I t a p p e a r s t h a t 
d e c o n t a m i n a t i o n b y s t r a i g h t ion flotation is h igh for 
E u 3 + a n d re la t ive ly low for Sr-+ a n d Cs+ . I n order t o 
i m p r o v e t h e Cs + d e c o n t a m i n a t i o n , a copper fer rocyanida 

N o . 

1 
2 
3 
4 
5 
0 
7 
8 
¡1 

1 0 
1 1 
12 
1 3 

T r a c e r 

' " C s 
1 3 l C s 
" ' C s 
l a j C s 
1 3 1 Cs 
" S r " 
s 9 S r 
8 »Sr 
s 3 S r 
l s = E u 
" = E I P 
l s s E u 
l ä S E i l 

C a r r i e r 
( p . p . r a . ) 

1 
" — 1 

— — — — 1 
— 1 
— 1 

C h e m i e 

Cu=+ 
( p . p . m . ) 

— 
— 1 5 1 

1 5 - 1 
15 -1 
— — 1 5 1 

15 -1 
— — 1 5 1 

15 -1 

a l s a d d e d 

F e ( C N ) ; ' r 
( p . p . m . ) 

11 -5 
U S 
11-5 
— — 11-5 

11-5 
— — 11 5 

11-5 

D e c o n t a m i n a t i o n 
f a c t o r * 

F l o t a t i o n 

1-4 + 0-2 
1 1 ± 0 0 

3 7 5 ± 1 2 5 
no ± 30 
2 5 + 0 

F l o c c u l a t i o n 

— 
— 1 5 0 + 5 0 

4 5 + 20 
32 ± 6 

2 5 ± 0 - 5 J 

2-4 t i l l ! — 
1-7 ± 0 - 3 1-8 + 0 1 
1-3 + 0-2 ! 1-1 + 0-1 

3 3 0 + 1 5 0 ' — 
4 0 0 + ilO t — 
2 0 0 + 0 0 ! l-G + 0-2 
7 5 0 + 2 5 0 1 1 + 0 - 0 

Flotation runs, pll = 2; 25 p.p.m. sodium lauryl sulphate; distilled 
water, except No. 5, where tap water was used; liquid How-rate, 0-7 m/h; 
air flow-rate, 1 m/h, except No. 5, 1-55 m/h. Flocculation runs, in beakers 
under slow stirring during 0-5 h; distilled water; phase separation by 
cent rifu gation directly after stirring; JJH = 2. 

All decontamination factors arc average values from two or more runs; 
during each run three or more samples were taken after 1 h of operation 
when equilibrium was attained. 

* Concentration column influent over effluent. 
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Fit ' . 1. F lo ta t ion cell ( x 01). Λ , Distance from liquid inlet ; 
from air inlet 

lì, distance 

floccLilo w a s formed i n t h e s o l u t i o n . I t a p p e a r e d t h a t t h o 
i o n f l o t a t i o n o f E u s + i s n o t a f f e c t e d b u t t h a t t h e C s + 

d e c o n t a m i n a t i o n i m p r o v e d m a r k e d l y . Sr 2 + d e c o n t a m 
i n a t i o n r e m a i n s a l m o s t u n c h a n g e d , w h i c h b e c o m e s u n d e r 
s t a n d a b l e a f t e r c o m p a r i n g t h o f l o t a t i o n r e s u l t s w i t h t h o 
r e f e r e n c e flocculation r u n s t h a t w e r e e x e c u t e d s i m u l 
t a n e o u s l y u n d e r c o m p a r a b l e c o n d i t i o n s . I n e v e r y e a s e 
t h o e f f l u e n t f r o m t h e col l w a s c o m p l e t e l y c l e a r a n d c o n 
t a i n e d n o floccules. O n t h o w h o l e , flotation g i v e s e q u a l 
o r b e t t e r r e s u l t s t h a n d o e s f l o c c u l a t i o n . I t is n o t e d t h a t 
t h o flocculation, esjDOcially o f S r 2 + a n d E u 3 + f o r w h i c h 
o t h e r c h e m i c a l t r e a t m e n t s g i v e b o t t e r r e s u l t s , w a s d o n e 
u n d e r r e l a t i v e l y u n f a v o u r a b l e c o n d i t i o n s , s i n c e a t p H = 2 
o n l y c o p p e r f e r r o c y a n i d e c o u l d b e f o r m e d a s p r e c i p i t a t e , 
a n d t h i s is a spec i f i c s c a v e n g e r fo r C s + o n l y . I t i s . h o w e v e r , 
v e r y l i k e l y t h a t if f a v o u r a b l e c o n d i t i o n s c a n b o f o u n d , t h e 
s a m e c o n c l u s i o n w i l l b o a r r i v e d a t , a l t h o u g h t h e i n f l u e n c e 
o f o t h e r c o n t a m i n a n t s p r e s e n t i n w a s t e e f f l u e n t , s u c h a s 
o r g a n i c m a t e r i a l s , is u n k n o w n . 

A n i n t e r e s t i n g r e s u l t o f t h e flotation r u n s w a s t h a t t h o 
s e p a r a t e d f o a m v o l u m e r e p r e s e n t e d a v e r y s m a l l p a r t o f 
t h e v o l u m e o f e f f l u e n t t r e a t e d . T h o avo ra s ro v a l u e o b t a i n e d 



for m o r e t h a n 30 r u n s was 0 0 1 vol. per cen t . T h i s is of 
g rea t i m p o r t a n c e for t h e t r e a t m e n t of r ad ioac t ive effluent 
s ince tho c o n c e n t r a t e d r ad ioac t ive vjhase, foam + flocculo. 
can poss ibly be s tored insolubil ized or con ta ined w i t h o u t 
a n y fur ther vo lume reduc t ion . 

R . Loi'ES C A R D O Z O 
C.C.R. E u r a t o m , 

I s p r a . I t a l y . 
P . D E J O X G H E 

Belch im. 
c/o C.E.N. . 

Mol. Be lg ium, 
' Sebba, ¥.. Sature, 184, Supp . 14, 1002 (1951)); Ion Flotation (Elsevier) . 
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