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ABSTRACT 

Data is p r e s e n t e d  g i v i n g  t h e  r e s u l t s  o f  t h e  s e c o n d  
1 0 0  c y c l e  c o n t i n u o u s  r u n  u s i n g  s e c o R 6 a r y  s t r i p p i n g  on 
u r a n i u m  l e a c h  l i q u o r  c o n t a i n i n g  molybdenumo The p r e s e n t  
r u n  u s e d  l i q u o r  c o n % a i n i n g  0 . 2  g/1 molybdenum and s e c o n d -  
a r y  s - k s i o p i n g  w i t h  c a r b o n a t e  s o l u t i o n  of  t h e  t o t a l  o r g a n i c  
f lo,, i ’ne r u n  was e n t i r e l y  s u c c e s s f u l .  

NOTICE 

The d a t a  p r e s e n t e d  i n  t h i s  r e p o r t  a re  p r e l i m i n a r y ,  and  
a re  p u b l i s h e d  i n  a f o r m a l  r e p o r t  o n l y  t o  permit  r a p i d  
d i s s e m i n a t i o n  o f  i n f o r m a t i o n  t o  i n t e r e s t e d  p e r s o n s .  
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PROGRESS REPORT OF PROCESS TEST SECTION 
OCTOBER 1956  

AMEX PROCESSING, WITH SECONDARY STRIPPING, O F  URANIUM LEACH 
LIQUORS CONTAINING MOLYBDENUM 

H .  F .  Bauman 

I n t r o d u c t i o n  

P r e v i o u s  work on t h e  e f f e c t  o f  t h e  p r e s e n c e  o f  molybdenum 

a n d  v a ~ i  2ium i n  l e a c h  l i q u o r s  on t h e  e x t r a c t i o n  and  s t r i p p i n g  op- 

e r a t i o n s  was r e p o r t e d  i n  docume-t ORNL CF 56-7-95. I n  t h a t  work 

a s u c c e s s f u l  1 0 0 - c y c l e  ( o f  or::zfiic) r u n  w a s  made w i t h  s e c o n d a r y  

s t r i p p i n g  ( c a r b o n a t e )  of  1 0 %  o f  t h e  o r g a n i c  f l o w  s t a r t i n g  w i t h  

l i q u o r  c o n t a i n i n g  0 - 0 0 2  g / l  molybdenum" The p r e s e n t  r u n  w a s  b a s e d  

on u s i n g  l i q u o r  c o n t a i n i n g  0 , 2  g / 1  molybdenum and  s e c o n d a r y  s t r i p -  

p i n g  o f  t h e  t o t a l  o r g a n i c  f l o w .  

Equipment  and  O p e r a t i o n  

The r u n  w a s  made i n  t h e  mixer-set t ler  t e s t  a r r a y  u s e d  f o r  

p r e v i o u s  s t u d i e s  (CF 56-7 -95) ,  e x c e p t  t h a t  t h e  e n t i r e  o r g a n i c  stream 

w a s  p r o c e s s e d  t h r o u g h  t h e  s e c o n d a r y  s t r i p  s e c t i o n  b e f o r e  r e c y c l e  t o  

t h e  e x t r a c t i o n  s e c t i o n .  T h i s  f l o w  s h e e t  is shown i n  F i g u r e  1. 

The c o m p o s i t i o n s  of t h e  e n t e r i n g  streams are  shown i n  T a b l e  1 

and t h e  o p e r a t i n g  c o n d i t i o n s  f o r  t h e  r u n  are  g i v e n  i n  T a b l e  2 0  

A s  c a n  b e  s e e n  f rom t h e  l a t e r  t ab les  g i v i n g  t h e  r e s u l t s ,  t h e  s y s t e m  

was a t  s t e a d y  s t a t e  a f t e r  20  c y c l e s  of  o r g a n i c .  

Uranium 

E x t r a c t i o n .  A s  shown i n  T a b l e s  3 and  4 ,  t h e  u r a n i u m  e x t r a c t i o n  

was c o m p l e t e  i n  t h r e e  stages,  t h e  r a f f i n a t e  u r a n i u m  c o n c e n t r a t i o n  

was c o n s i s t e n t l y  l e s s  t h a n  0 . 0 0 1  g / l .  The  m a t e r i a l  b a l a n c e  a s  g i v e n  

i n  T a b l e  5 ,  shows t h a t  l e s s  t h a n  0 . 1 %  of t h e  u r a n i u m  e n t e r i n g  i n  

t h e  f e e d  was l o s t  i n  t h e  r a f f i n a t e .  
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TABLE 1. COMPOSITION O F  ENTERING STREAMS CONCENTRATIONS 

( g / l  e x c e p t  a s  n o t e d )  

Head l i q u o r  

Uranium 

I r o n  (111) 

Aluminum 

Vanadium ( I V )  

Molybdenum 

S u l f a t e  

P h o s p h a t e  

PH 

1.1 

2 . 0  

3 . 2  

1 . 0  

0 . 2 1  

38  

2 . 2  

1 . 0  

O r g a n i c  P h a s e  

Amine 9D-178 i n  kerosene, M 0 . 1 0 5 4  

( a l s o ,  see T a b l e  8)  

- 

C h l o r i d e  s t r i p  S o l u t i o n  

Sodium c h l o r i d e ,  M - 1 . 0  

S u l f u r i c  a c i d ,  M 0 . 0 5  - 
C a r b o n a t e  s tr ip S o l u t i o n  

Sodium c a r b o n a t e ,  M - 1 . 0  
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TABLE.2. OPERATING CONDITIONS 

Run t i m e  , h o u r s  

Number of c y c l e s  of o r g a n i c  

Flow r a t e s ,  ml/min 

Head l i q u o r  

O r s a n i c  

C h l o r i d e  s t r i p  

C a r b o n a t e  s t r i p  

S t r i p p i n g  a g e n t  e x c e s s ,  p e r c e n t  

C h l o r i d e  

C a r b o n a t e  

Mixer  s p e e d ,  u n i t s  1 0 1  t o  1 0 3 ,  rpm 

C o n t i n u o u s  p h a s e ,  e x t r a c t i o n  

4 4 . 6  

100  

316 

1 0 5  

1 5 . 8  

6 . 4  

50 

1 0  

600 

Aqueous 



TABLE 3 -  EXTRACTION AND STRIPPING DATA AT TEN-CYCLE INTERVALS 

C o n c e n t r a t i o n  ( g / l )  

E x t r a c t i o n  C h l o r i d e  S t r i p p i n g  C a r b o n a t e  S t r i p p i n g  
Carbonate S t r l P  O r g a n i c  Loaded  C h l o r i d e  

Aqueous  s t age  ex t r ac t  s t r i p  s t r i p p e d  l o a d e d  s t r i p p e d  

U U U U Mo U Mo U U M-0 U Mo 
C y c l e  101 1 0- 0 3  a) ( S t a g e  101) s o l u t i o n ( a )  o r g a n i c  s o l u t i o n (  a) o r g a n i c  

1 0  
20 
30 
40 
50 

6 0  
70  
80 
90  

1 0 0  

0 . 2 6  OaO05 OoO02 3 . 5  0 . 8 5  1 8 > 0  0 . 0 6 4  0 . 0 0 6  0 . 1 6 8  6 " 2  
0 . 2 4  0 > 0 0 4  t 0 . 0 0 1  3 - 3  O o 8 5  2 0 . 3  O o 0 8 8  O u O 0 7  0.07'9 9 . 7  
0 . 1 5  0 003  t 0 . 0 0 1  3 . 5  O"88 2 0 . 8  0 . 0 7 7  0 . 0 1 4  0 . 1 2 3  1 0  2 
0 .13  0 . 0 0 3  t 0 . 0 0 1  3 . 4  0 . 9 2  2 1 - 0  0 . 0 7 6  0 . 0 1 1  0 . 1 4 5  1 0 . 3  
0 ~ 1 4  0 . 0 0 3  < O . o o l  3 . 6  Oe97 2 0 . 7  0 . 0 7 6  0 . 0 1 5  0 . 1 4 3  9 . 9  

0 . 1 1  0 . 0 0 2  ( 0 ~ 0 0 1  3 . 3  0 . 9 4  2 0 . 8  0 . 0 7 7  0 . 0 1 4  0 . 1 2 5  9 6 
0 . 1 6  0 . 0 0 4  ~ 0 ~ 0 0 1  3 . 5  0 . 9 5  2 0 , 9  0 - 0 8 0  0 .010  0 . 1 3 5  11.1 
0 . 1 8  0 . 0 0 3  < 0 . 0 0 1  3 . 5  0 . 9 0  2 0 . 4  0 . 0 8 1  0 . 0 1 1  0 . 1 3 7  1 0 . 7  
0 . 1 5  0 . 0 0 3  40 .001  3 . 4  1.1 2 0 . 0  Oo080 0 . 0 1 7  0 . 1 3 4  9 . 5  
0 . 1 7  0 . 0 0 3  <0 .001  3 . 4  0 . 9 1  2 0 . 9  0 . 0 8 5  0 . 0 1 3  0 . 1 6 8  1 1 . 2  

0 . 0 0 2  0 . 3 0  
0 . 0 0 2  0 2 0  
0 , 0 0 6  0 . 3 2  
0 . 0 0 4  0 . 4 1  
0 . 0 0 5  0 . 2 2  

0 . 0 0 6  0 . 3 7  
0 . 0 0 5  0 - 3 5  
0 . 0 0 4  0 . 5 0  00 

0 . 0 0 7  0 . 4 1  
0 . 0 0 4  0 . 2 1  

(a) A n a l y s e s  of a q u e o u s  s o l u t i o n s  c o l l e c t e d  over  t e n - c y c l e  i n t e r v a l s .  



TABLE 4 .  EXTRACTION AND STRIPPING DATA AT STEADY STATE 

Mixer- 
Se t t le r  

Sec t ion  Number Compos i t ion (  a) , g/1 D i  str i b u  t i o n  
Aqueous Organic o r g / a q  

D Mo c1 U Mo CX U Mo 

E x t r a c t i o n  
Feed  
l i q u o r  

1 0 1  
102  
1 0 3  

C h l o r i d e  s t r i p p i n g  321  
122  
1 2 3  
1 2 4  

Carbonate  s t r i p p i n g  1 3 1  

1.1 ? " 2 1  0 

0 . 1 7 ( b )  0 . 0 5  ( 0 . 0 5  
0 . 0 0 3 ( b )  0 . 0 2  ( 0 6 0 5  
O . O O l ( b )  0 . 0 1  0 . 1  

20 .6(  b) 0 08(  b) 1 3  
7 . 6  0 . 0 9  30 
1 . 2 5  0 . 1 2  36 
0 . 3 2  0 . 1 1  36 

0 . 1 4 ( b )  i 2 . 3 ( b )  5 4  

3 . 4 ( b )  0 . 9 4 ( b )  - 
0 . 5 1 ( c )  0 . 4 7 ( c )  - 
O.O09(c) 0 . 3 7 ( c )  (0.05 

1.1 - - 
- 0 . 2 1 ( c )  - 

0 . 0 6 3 ( ~ )  - - 
0 . 0 1 3 ( b )  0 . 9 3 ( c )  3 . 3 ( c )  

0 . 0 0 5 ( b )  0 . 3 4 ( b )  0 . 1  

20 20 
1 7 0  20 

- 40 

1,119 - 
1 / 3 6  - 

1 / 2 5  - 
1 / 2 0  - 

( a )  C o m p o s i t i o n  of s a m p l e s  t a k e n  a t  t h e  e n d  of t h e  r u n ,  e x c e p t  as n o t e d .  

( b )  Average of a n a l y s e s  of s a m p l e s  t a k e n  a t  1 0 - c y c l e  i n t e r v a l s  d u r i n g  t h e  s t e a d y  s t a t e  
p o r t i o n  of t h e  r u n .  

( c) C a l c u l a t e d  b y  mater ia l  b a l a n c e .  



1 0  

TABLE 5 .  URANIUM AND MOLYBDENUM 

MATERIAL BALANCES 

U r  a n  i um 
W t ,  g % 

I n  

Feed l i q u o r  926  

o u t  

Raf  f i n a t e  ( 0 . 9  (0 0 1 

C h l o r i d e  s t r i p  8 9 7  9 6 . 9  

C a r b o n a t e  
s t r i p  2 . 3  0 . 2 5  

O u t / I n  9 7 . 2  

Molybdenum 
Wt, g 7 0  

1 7 8  

1 1 . 0  6 . 2  

3 0 3  1 0 9  

1 6 7  9 3 . 6  

1 0 1  8 
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S t r i p p i n g .  A s  w a s  d e s i r e d ,  p r a c t i c a l l y  

w a s  s t r i p p e d  f rom t h e  o r g a n i c  i n  t h e  p r i m a r y  

a l l  of t h e  u r a n i u m  

s t r i p p i n g  s e c t i o n ,  

t h e  a v e r a g e  u r a n i u m  c o n c e n t r a t i o n  of t h e  c h l o r i d e  s t r i p p e d  

o r g a n i c  w a s  0 . 0 1 3  g/l. The f r a c t i o n  o f  u r a n i u m  p a s s e d  o n  t h e  

s e c o n d a r y  s t r i p  s e c t i o n  was 0,25% o f  t h e  u r a n i u m  e n t e r i n g  t h e  

p r i m a r y  s t r i p  s e c t i o n ,  

Product. The u r a n i u m  w a s  p r e c i p i t a t e d  from t h e  c h l o r i d e  

s t r i p  solution w i t h  ammoniap  f i l t e r e d ,  w a s h e d s  d r i e d ,  a n d  ca l -  

c i n e d  a t  608°C. The c o m p ~ ~ i t i ~ n  o f  t h e  l o a d e d  s t r i p  s o l u t i o n  

a n d  t h e  u r a n i u m  p r o d u c t  a re  shown i n  T a b l e  6 ,  The p r o d u c t  w a s  

8 7 , 6 %  u r a n i u m  a s  U308 a n d  no  i m p u r i t y  ( e x c e p t  s u l f a t e )  e x c e e d e d  

1% 0 

Molybdenum 

The molybdenum c o n c e n t r a t i o n  i n  t h e  s a f f i n a t e  f r o m  t h i s  

run was n e a r l y  i d e n t i c a l  t o  t h a t  i n  t h e  p r e v i o u s  r u n ,  b u t ,  s i n c e  

t h e  f e e d  c o n c e n t r a t i o n  w a s  t e n  times grea te r ,  t h e  r e c o v e r y  o f  

molybdenum on a p e r c e n t a g e  b a s i s  w a s  much h i g h e r  f o r  t h i s  r u n ,  

The material  b a l a n c e  ( T a b l e  5 )  shows t h a t  a b o u t  92% o f  t h e  

molybdenum e n t e r i n g  t h e  feed w a s  r e c o v e r e d  i n  t h e  c a r b o n a t e  

s t s f p ,  w h i l e  6% w a s  l e f t  i n  t h e  r a f f i n a t e  a n d  2% i n  t h e  c h l o r i d e  

s t r i p .  

The molybdenum w a s  p r e c i p i t a t e d  f r o m  a p o r t i o n  o f  t h e  

c a r b o n a t e  s t r i p  s o l u t i o n  a c c o r d i n g  t o  t h e  f o l l o w i n g  p r o c e d u r e :  

The  s o d i u m  c a r b o n a t e  w a s  n e u t r a l i z e d  w i t h  h y d r o c h l o r i c  a c i d ,  t h e  

@02 d r i v e n  o f f  by b o i l i n g ,  a n d  t h e  molybdenum p r e c i p i t a t e d  a s  

CaMoO, , w a s h e d ,  a n d  d r i e d .  The  c o m p o s i t i o n s  o f  t h e  l o a d e d  s t r i p  

s o l u t i o n  a n d  molybdenum p r o d u c t  are  g i v e n  i n  T a b l e  7 .  
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TABLE 6 COMPOSITION O F  URANIUM S T R I P  

SOLUTION AND PRODUCT 

~~ ~ ~ 

C o n s t i t u e n t  

Uranium 

a s  U 

as U , 0 8  

I r o n  

Molybdenum 

Vanadium 

A 1 umi num 

Phosphate 

S u l f a t e  

Ammonia ( a s  N H , )  

C h l o r i d e  

20 .4  

2 4 . 1  

0 094  

0 . 0 7 5  

0 . 0 1 5  

0 017 

0 . 2 4  

- 

- 
0 . 4 6  

O " 3 7  

0 0 7  

0 . 0 8  

1.1 

- 

7 4 "  2 

8 7 - 6  

0 . 3 8  

0 . 2 6  

0 042  

0 . 0 7  

0 85 

6 0 2  

< 0 . 0 5  

< 0 . 0 5  

0 0 5 1  

0 . 3 5  

0 . 0 6  

0 . 0 9  

1.1 

8 . 4  

( 0  0 7  

( 0 . 0 7  
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TABLE 7 .  COMPOSITION OF MOLYBEDNUM 

STRIP SOLUTION AND PRODUCT 

Carbonate 
Cons t i tuent  S t r i p  S o l u t i o n  P r o d u c t  

g/ 1 g / 1 0 0  g Mo Yo g / 1 0 0  g. MO 

Molybdenum 
a s  Mo 9 . 6  - 3 4 . 1  - 
is  CaMoO, - - 7 1 . 0  - 

Uranium 0 . 1 7  1 . 8  1 . 0 5  3 . 0  

Vanadium t o e 0 1  ( 0 . 1  - - 
S u l f a t e  4 . 0  - 8 . 6  25  

C h l o r i d e  - - ( 0  05  ( 0 . 1 5  
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L o s s  of O r g a n i c  P h a s e  
~~ ~ ~ ~ 

The o r g a n i c  p h a s e  mater ia l  b a l a n c e ,  T a b l e  8 ,  shows t h a t  375  m l  

o f  o r g a n i c  p h a s e ,  e q u i v a l e n t  t o  0 . 4 7  m l / l  r a f f i n a t e ,  w a s  l o s t  d u r i n g  

t h e  r u n .  L e s s  t h a n  57  m l  o f  o r g a n i c  w a s  l o s t  d u e  t o  e n t r a i n m e n t *  i n  

t h e  r a f f i n a t e ;  t h e  r e m a i n i n g  l o s s  w a s  p r o b a b l y  d u e  t o  e v a p o r a t i o n *  

l e a k a g e  and  s p r a y .  

The t o t a l  l o s s  o f  amine  w a s  0 . 1 2 1  m o l e ,  e q u i v a l e n t  t o  51  ppm of  

a q u e o u s  p h a s e ,  of wh ich  0 . 0 4 0  mole w a s  a s s o c i a t e d  w i t h  t h e  375 m l  o f  

o r g a n i c  p h a s e  l o s t .  The  r e m a i n i n g  0 . 0 8 1  mole, e q u i v a l e n t  t o  34 ppm, 

r e p r e s e n t s  t h e  amine  l o s t  t h r o u g h  s o l u b i l i t y  o r  d e g r a d a t i o n o  

The amine  l o s s  p e r  cyc le ,  T a b l e  9 ,  w a s  e s t i m a t e d  b y  a s s u m i n g  

t h a t  t h e  volume l o s s  w a s  e v e n l y  d i s t r i b u t e d  o v e r  t h e  r u n o  The losses  

were e q u i v a l e n t  t o  87 ppm of a q u e o u s  p h a s e  f o r  t h e  f i r s t  2 0  c y c l e s - .  

a f t e r  wh ich  t h e y  were n e a r l y  c o n s t a n t  a t  a n  a v e r a g e  o f  42 ppm. 

The amine  l o s s  d u e  t o  s o l u b i l i t y  w a s  8 ppm g r e a t e r  i n  t h i s  r u n  

t h a n  i n  t h e  p r e v i o u s  r u n  ( w i t h  1 0 %  s e c o n d a r y  s t r i p p i n g ) ,  b u t  a b o u t  

e q u a l  t o  t h e  l o s s  i n  t h e  e a r l i e s t  l o n g - t e r m  r u n  ( w i t h  c a r b o n a t e  

s t r i p p i n g ) o  T h e  o r g a n i c  l o s s  d u e  t o  e v a p o r a t i o n ,  l e a k a g e ,  and  s p r a y  

w a s  h i g h e r  i n  t h i s  r u n  t h a n  i n  e i t h e r  of  t h e  p r e v i o u s  r u n s ,  d u e  p r o b -  

a b l y  t o  losses d u r i n g  m i n o r  m e c h a n i c a l  d i f f i c u l t i e s .  However ,  t h e  

t o t a l  amine  l o s s  i n  a n y  of  t h e  r u n s  w a s  r e l a t i v e l y  l o w ,  a n d  t h e  

d i f f e r e n c e s  i n  t h e  r u n s  a re  of  minor  s i g n i f i c a n c e .  

C h e m i c a l s  Consumpt ion  

The c o n s u m p t i o n  of c h e m i c a l s  d u r i n g  t h e  r u n  is shown i n  T a b l e  1 0 .  

The t o t a l  c h e m i c a l s  c o s t  was 1 2 . 1  c e n t s  p e r  pound of  U,O, I T h i s  is 

*The e n t r a i n m e n t  w a s  0 . 0 7  m l / l  b y steam d i s t i l l a t i o n .  
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TABLE 8. ORGANIC PHASE MATERIAL BALANCE 

*_. 
Amine Moles Amine 
Concen-- of loss, 

Volume, tratic .imine PPm of - M aq ml 

In 
Initial inventory 2,800 
Additions 

at 20 cycles 139 
100 

0.1054 0.295 

0 e 5219 
0 .lo54 

0.073 
0.011 

at 40 cycles 27 0.5219 0 . 0 1 4  

at 60 cycles 9 
100 

0 5219 
0.1054 

0.005 
0 * 011 

at 80 cycles 32 
100 

0.5219 
? .  !.11)54 

0.017 
0.011 

0.437 

out 
Samples 50 

50 
50 
50 

0.0937 
0.1090 
0.1087 
0 e 1053 

0.005 
0 005 
0.005 
0.005 

0 e 1082 0 . 2 9 6  Final inventory 2,732 

2,932 0.316 

JAOSS 
Volumetric 375* 0 .lo77 0.040 18 

Solubility, etc e [by dif f .) 36 0.081 

0 6 121 54 

- 
Total amine loss (by diff.) 

- 

* Equivalent to Oo47 ml/liter raffinate. 
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TABLE 9 .  AMINE LOSS 

Amine c o n c e n t r a t i o n  
i n  o r g a n i c ,  M Loss as  

L o s s  per  Aqueous 

- 
PPm 

C y c l e s  A n a l y s i s  A d j u s t e d  t o  c y c l e p  g* P h a s e  

~ 

0 0 1 0 5 4  

2 0  0 0937 0 .1139 0 . 7 7 0  87 

4e 0 . 1 0 9 0  0 1 1 2 9  0 . 4 1 5  47 

60  0 .1087 0 . 1 0 9 6  0 . 3 7 8  43 

80 0 . 1 0 5 3  0 . 1 1 0 2  0 . 3 8 3  43 

1 0 0  0 . 1 0 8 2  0 .300  34  

* I n c l u d i n g  v o l u m e t r i c  l o s s  of 0 . 1 5 9  g / c y c l e .  
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TABLE 1 0  + CHEMICALS CONSUMPTION 

B a s i s :  2 . 4 0  LB U30, P r o c e s s e d  

Consumpt ion  U n i t  cost 
T o t a l ,  P e r  l b  p r i c e  p e r  l b  

O p e r a t i o n  and  C h e m i c a l  l b  u 3 ° 8  2 c e n t s  U 3 0 8  9 

l b  p e r  l b  c e n t s  

Ex t r ac t  i o n  

Amine 
K e r o s e n e  

S t r i p p i n g  

Sodium c h l o r i d e  
S u l f u r i c  a c i d  
Sodium carbonate  

P r e c i p i t a t i o n  

Ammonia 

T o t a l  

0 0 1 0 4  0 . 0 4 3 4  8 5 . 0  3 . 6 9  
0 0 6 1  0 . 7 3 5  0 . 3 0 6  2 . 0  

5 . 6 5  2 . 3 6  
0 . 4 7 3  0 . 1 9 7  
4 . 0 4  1 . 6 8  

0 . 7 5  1 . 7 7  
1 . 5 0  0 .30  
2 . 2 5  3 . 7 8  

5 . 7 5  1 . 9 3  

1 2  08  
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a b o u t  d o u b l e  t h a t  i n  t h e  r u n  w i t h  1 0 %  s e c o n d a r y  s t r i p p i n g  ( 5 . 9  c e n t s ) ,  

b u t  o n l y  a b o u t  75% of t h a t  i n  t h e  r u n  w i t h  c a r b o n a t e  s t r i p p i n g  ( 1 6 . 1  

c e n t s )  T h e  chemicals cos t  was h i g h e r  i n  t h i s  r u n  because: (1) less 

uranium was p r o c e s s e d  w i t h  t h e  same chemical consumpt ion  d u e  t o  lower 

uranium i n  t h e  f e e d ,  ( 2 )  h i g h e r  l o s s  of amine  and  k e r o s e n e  and 

( 3 )  h i g h e r  consumpt ion  of sodium c a r b o n a t e  f o r  s t r i p p i n g  of t h e  e n t i r e  

o r g a n i c  p h a s e  each c y c l e .  Direct  compar i son  of chemicals c o s t  shows 

t h a t  t h e  cos t  of complete sodium c a r b o n a t e  s t r i p  s h o u l d  be 3 ” l  c e n t s  

p e r  l b  U,O, more t h a n  10% s t r i p  g i v i n g  a t o t a l  c h e m i c a l s  cos t  of 9 . 0  

c e n t s  p e r  l b  U3O8* Note t h a t  these c o s t s  a re  based on t h e  r e c o v e r y  

of uran ium o n l y .  I t  is p o s s i b l e  t h a t  t h e  r e c o v e r y  of molybdenum 

from s e c o n d a r y  s t r i p  s o l u t i o n s  may o f f s e t  t h e  i n c r e a s e d  c o s t  o f  

s e c o n d a r y  s t r i p p i n g .  


