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A B S T R A C T  - - - - - - - -  

A unique absorption process f o r  recovery of s m a l l  quan t i t i e s  of uranium 

hexafluoride vapors from a highly react ive gas stream i s  discussed along 

with the  design c r i t e r i a  t h a t  were developed as a r e s u l t  of laboratory 

and p i l o t  plant  t e s t s .  The chemistry of t he  absorption process i s  pre- 

sented with a summary of the  data  col lected during laboratory and p i l o t  

plant  t e s t i n g .  A descr ipt ion i s  a l so  given of the  p lan t  sca le  absorp- 

t i o n  system now i n  operation a t  t he  UF 

Carbide Nuclear Company a t  Paducah, Kentucky 

manufacturing plant  of t he  Union 6 

The vent gases from the  UF6 manufacturing process a t  Paducah contain ap- 

preciable  quan t i t i e s  of oxygen and nitrogen, some hydrofluoric acid and 
elemental f luorine,  and s m a l l  quant i t ies  of valuable uranium hexafluoride.  

To permit recovery of  t he  m6, these vent gases are passed theough a 

f lu id ized  bed of green salt (uranium t e t r a f luo r ide )  where e s sen t i a l ly  a l l  

of t he  UF 

intermediates.  

i t s  equivalent of F2 can be absorbed per  pound of green s a l t .  

salt containing t h e  absorbed UF6 and F2 can e i t h e r  be returned t o  the  UF6 
manufacturing plant  o r  regenerated with hydrogen. 

and a port ion of t he  F2 react  t o  from so l id  uranium f luor ide  6 
When operated a t  400°F, a s  much as 0.38 pounds of UF6 o r  

The green 
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RECOVERY OF URANIUM HEXAFLUORIDE FROM A GAS S " 4  BY ABSORPTION 

I N  A FLUIDIZED BED OF URANIUM TETRAFLUORIDE 

J. L. Powell, W. R ,  Foreshee, and S. Bernstein 

The uranium hexafluoride (w6) used 131 t he  gaseous d i f fus ion  process f o r  

t he  separation of uranium isotopes i s  manufactured by high temperature 

techniques, wherein pur i f ied  uranium t e t r a f luo r ide  (UF4) i n  the  form of 

green salt  i s  combined d i r e c t l y  with elemental f luor ine  (F2) i n  a flame 

reac tor ,  The gaseous UF product i s  condensed as a so l id  by cold 

trapping i n  two s h e l l  and tube heat exchangers i n  s e r i e s  a t  +lO"F and 

-50°F. 

quant i t ies  of  oxygen and nitrogen, some hydrofluoric acid and f luorine,  

and small amounts of m6" Pr io r  t o  venting, t he  gas temperature i s  re -  

duced t o  approximately -50°F i n  the  secondary cold t r aps  where nearly 

a l l  t he  UF 

the  gas phase because an appreciable vapor pressure of UF e x i s t s  over 

t he  so l id  phase a t  t h i s  cold trapping temperature, The value of t h i s  

uranium, which would normally be l o s t ,  warrants t h e  recovery of the  small 

quant i t ies  present i n  these vent gases. 

6 

The vent gases leaving t h i s  process consis t  of apprecfable 

i s  removed; however, between 100 and 1000 ppm m6 remain i n  6 
6 

A unique technique has been developed where t h e  UF6 as w e l l  as a port ion 

of t h e  F2 i s  recovered i n  a f lu id ized  bed of UF4. 

the  bed may be recycled back t o  t h e  flame reactor  f o r  immediate reuse or 
m a y  be regenerated w i t h  a reducing agent such as hydrogen, Conventional 

gas phase recovery methods such as spray towers, packed beds, low tempera- 

t u r e  condensation, or the  gas phase reduction of t h e  UF6 t o  UF4 have 

proven impractical  because of t he  extreme r e a c t i v i t y  of both F and HF o r  

because of the  excessive cos ts  involved. The use of a f lu id ized  bed of 

UF4 has proven t o  be a very sa t i s f ac to ry  method of recovering small 

quant i t ies  of w6 from nearly any gas stream. 

The products formed i n  

2 

The use of a f lu id ized  bed of UF4 f o r  recovering UF 

vised from a review of t he  known chemical behavior of uF6 and w a s  proven 

f eas ib l e  by laboratory tes ts  made a t  t h e  Paducah Plant of t h e  Union 

Carbide Nuclear Company. 

of  the  Union Carbide Nuclear Company, showed t h a t  t he  process would be 

w a s  o r ig ina l ly  de- 6 

P i l o t  plant  tests, made a t  t h e  Oak Ridge Plant  
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qu i t e  f eas ib l e  f o r  plant  scale  use. The design c r i t e r i a  f o r  a plant scale  

un i t  were established from these laboratory and p i l o t  plant  data, and a 

u n i t  was in s t a l l ed  f o r  plant  sca le  operation a t  the Paducah UF6 manufac- 

tu r ing  plant  

6rs . 

CHEMISTRY OF THE ABSORPTION AND REGENERATION PROCESSES 

The most s tab le  forms of uranium f luor ides  e x i s t  i n  t he  te t rava len t  s t a t e  

as UF4 and i n  the  hexavalent state as UF6' 
intermediate s t a t e s  such as U F and U F a r e  known t o  ex i s t  and t o  have 

v o l a t i l i t i e s  which a r e  a function of t h e  temperature and the  r a t i o  of UF6 

t o  UF4. Upon heating, a l l  these intermediates decompose a t  varying r a t e s  

t o  form UF4 and UF The following react ions occur t o  various degrees t o  

form uranium f1uorid.e intermediates which a re  e s sen t i a l ly  s tab le  a t  room 
temperature: 

The pentavalent and other  

2 9  4 1.7 

6 "  

The equilibrium vapor pressure of UF6 over these intermediates a t  400'F 

a re  given by Katz and Rabinowitch(l) a s  30 mm Hg f o r  o< UF 99 mm Hg f o r  5' 
Q UF5, 0.024 mm Hg f o r  U F and 0.0064 mm Hg f o r  U4F17. 

2 9' 

A t  temperatures l e s s  than about 6 5 0 " ~ '  UF4 reac t s  with F2 t o  produce the  

same uranium fluoride intermediates possibly by the following reactions: 

These react ions a l so  take place a t  elevated temperatures, but the  i n t e r -  

mediates formed a r e  completely oxidized by F2 t o  t h e  hexavalent s t a t e .  

Since a l l  of  these intermediates are so l ids  w i t h  f a i r l y  low vapor pres- 

sures  of UF6, it i s  apparent t h a t  both UF6 and F2 could be absorbed by 

UF4, if the temperature employed is  low enough t o  prevent the F2 frm 
completely oxidizing the  uranium f luor ides  t o  t h e  gaseous hexavalent 
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s t a t e .  The temperature must be high enough, however, t o  permit completion 

of t he  react ion between UF4 and UF6, if complete recovery of the  UF6 i s  t o  

be obtained. P i l o t  plant  data  has indicated that  grea te r  than 9% of t he  

UF6 can be absorbed by UF4 a t  400°F, when the  i n l e t  gases contain as much 

as 16$ UF6 and E$ F ~ .  

above t h i s  temperature is  apparently dependant on t h e  temperature. 

The degree of  react ion of U F ~  and F~ t o  form uF6 

Regeneration of the  UF4 containing absorbed UF6 and Fg by reduction of 

t h e  various uranium f luor ide  intermediates has been shown t o  occur a t  

400'F with hydrogen as the  reducing agent. 

UFq and HF probably formed according t o  the  following reactions:  

The react ion products include 

+ H2 -b 2UF4 + 2HF 2UF5 
2U2Fg f H2 --t 4UF4 + 2HF 

2UF + H2 -8W4 + 2HF 4 17 

The net react ions f o r  t he  absorption and regeneration processes would, 

therefore,  be as follows: 

The recovery of the  UF6 by the  d i r e c t  react ion of the  UF 

hydrogen m i g h t  be possible but would be hazardous, s ince the  F2 as well  

as t h e  oxygen present i n  the  vent gases m i g h t  r eac t  explosively. The re -  
ac t ion  i n  equation 10 i s  u t i l i z e d  t o  produce UF4 as an intermediate s tep 

i n  t h e  production of  uranium metal. However, t h i s  react ion i s  car r ied  

out at  elevated temperatures using high concentrations of UF6" 
agents such as F and 0 a r e  not present i n  t h i s  process. 

and F w i t h  6 2 

Oxidizing 

2 2 

If su f f i c i en t  quant i t ies  of UF4 a r e  avai lable ,  as they a r e  i n  t h e  UF6 
manufacturing plants ,  regeneration of t he  absorption bed i s  not necessary. 

However, i f  suf f ic ien t  quan t i t i e s  are not avai lable ,  the absorption bed 

could be regenerated w i t h  hydrogen o r  o ther  gaseous reducing agents.  Re- 

generation has an economic disadvantage i n  the UF6 manufacturing process, 

s ince t h e  p a r t i a l  conversion of UF 

processes would be l o s t  and would require  the  generation of addi t iona l  F2" 

For t h i s  reason, as well  as the advantages real ized from the  recovery of 

t o  uF6 by F2 i n  the  absorption 4 
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elemental F2, the  regeneration process was discarded i n  favor of a con- 

tinuous feed and withdrawal process. 

FLUIDIZED BED TECHNIQUE 

Once it w a s  concluded t h a t  uF6 m i g h t  be absorbed by UF4, a process f o r  

bringing t h e  vent gases in to  intimate contact w i t h  the UF4 o r  green salt  

powder had t o  be selected.  

o r  smaller i s  avai lable  i n  quant i t ies  a t  t he  UF manufacturing f a c i l i t i e s ,  

it w a s  deemed desirable  t o  use a process that  would u t i l i z e  t h i s  mater ia l  

d i r e c t l y  without addi t ional  processing. 

appeared idea l ly  sui ted t o  an absorption process because t h i s  technique 

would provide excellent contact between so l id s  and gases as well  a s  op t i -  

mum temperature control .  

Since green salt  of approximately -200 mesh 

6 

A f luidized bed of the powder 

Although a f luidized bed reactor  requires  booster pumps t o  o f f se t  pressure 

losses,  t h e  savings i n  the  floor space that  would be required if a t r a y  o r  

screw type reactor  were used more than j u s t i f i e s  t he  f lu id ized  bed type 

reac tor .  The f lu id ized  bed reactor,  consis t ing bas i ca l ly  of a cy l ind r i ca l  

s h e l l  with a d i f fus ion  p l a t e  a t  t h e  bottom, can of ten  be fabricated and 

in s t a l l ed  f o r  l e s s  cap i t a l  investment than o ther  types of solid-gas con- 

t a c t o r s .  

Because of t he  advantages 'offered by a f l u i d  bed reactor ,  a l l  experimental 

work on t h e  absorption process w a s  performed u t i l i z i n g  t h i s  technique. 

LABORATORY TESTS 

To determine if r e l a t ive ly  small quan t i t i e s  of UF6 could be e f f i c i e n t l y  

removed from a gas stream containing mostly i n e r t  gases w i t h  some F2 and 

HF present,  a batch type reactor  w a s  constructed from a 2-inch Monel pipe.  

Gaseous mixtures of air ,  F and UF were fed t o  t h e  bed a t  various rates. 

The f e a s i b i l i t y  of t he  absorption process w a s  determined as wel l  as the 

optimum temperature, f l u id i z ing  velocity,  and t h e  bed loading tha t  might 

be expected a t  exhaustion. It w a s  indicated that  a temperature of 400'F 

would be qui te  s a t i s f ac to ry  as shown by the data given i n  Table I. 

2 6 

The preliminary r e s u l t s  a l s o  indicated t h a t  a gas ve loc i ty  of 0.4 t o  0.5 
f p s  w a s  suf f ic ien t  t o  f l u i d i z e  the  UF4. 

was'experienced per foo t  of f lu id ized  bed. 

A pressure drop of about 1 p s i  
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TABLE I 

EFFECT OF TEMPERATURE ON UF6 AND F2 ABSORPTION 

Temperature, 
OF 

uF6 Absorbed, 
% 

100 

200 

400 

455 
505 
5 50 
600 

F2 Absorbed, 
4& 
30 
33 
50 
37 
38 
48 
64 

Uranium t e t r a f luo r ide  i s  usual ly  avai lable  as green sal t  which consis ts  

of mostly UF4 along w i t h  o ther  uranium f luor ides  and oxyfluorides i n  

e i t h e r  t h e  te t rava len t  o r  hexavalent s t a t e .  

uranium t e t r a f luo r ide  ( u F ~ ) ,  uranyl f luor ide  (UO F ), and uranium d i -  

oxide (U02) To determine i f  the  qua l i ty  of t h e  green salt  would a f f ec t  

t he  capacity of t he  absorption process, t e s t s  were made w i t h  green salts 

of both high and low UF4 contents.  The physical cha rac t e r i s t i c s  of each 

type green salt  tes ted  a re  given i n  Table 11. 

The forms usual ly  found are 

2 2  

TABU I1 

GREEN SALT QUALITY 

Analysis, $ Density, g/cc 
Free Flow Packed uo, UO F UF,, -2-2 Type Green S a l t  

High Quality 99 0.2 1.0 3 -0 4.2 
Low Q-lity 78.1 10.4 11.5 2.8 3 *6  

Additional laboratory tes ts  were made to deternine the e f f e c t  of bed 

loading and UF6 concentration 

f o r  absorbing F2 and UF 6 "  
UF6, and 2 t o  346 F2 were studied i n  pa r t i cu la r ,  

e e f f ic iency  of t h e  f l u i d  bed of UF4 
c 

Concentrations i n  the range of 100 t o  4000 ppm 

Some of the  data col-  

l ec ted  are given in Figures 1 and 2, and Tables I11 and IV.. 
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FLUORINE RECOVERY vs BED LOADING 
I O 0  1- 

Inlet Gases Contained 2 %  

Bed Loading Was Calculated 
Assuming Formation of 

- to 3 O I l  F2 

u 2  FS 

BED LOADING -LB. UFG /LB. UF4 

FIGURE 1 
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TABLE I11 

BED LOADING AT EXHAUSTION FOR THE ABSORPTION OF m6 AND F2 AT 400°F 

Powder 
Qual it y 

High* 

High* 

LOW* 

LOW* 

LOWH 

Bed Loading per  Pound Green Sa l t  
Pound m6 Pound F2 

o .085 
0.15 

0.077 
0.38 

* Exhaustion taken as l e s s  than 95$ recovery of m6. 
*%haus t ion  taken as grea te r  than 10 ppm UF6 leaving t h e  bed, 

TABLE IV 

ANALYSIS OF GREEN SALT AFTER ABSORPTION OF uF6 AND F2 AT 400’F 

Powder 
Qual i ty  Gas - 

Analvsis. % 
Water 

F Soluble - u+4 - *total 

High Before exposure 75.8 75.8 ---- 0.9 
m6, F2, air -74.7 66.9 ---- 16 -4 

L O W  Before expo sure 

F2, air  

m6, air  

69.1 20.2 ---- 77.1- 
56.8 22.5 ---- 73 .o 
53.9 22.0 ---- 71.3 

72.3 48.4 25.3 ---- 

, 
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9 

uFT Recovery Efficiency versus Bed Loading 

P r io r  t o  exhaustion of the  bed, a t  l e a s t  98% recovery of t he  UF6 w a s  ob- 

ta ined with uF6 concentrations grea te r  than 100 ppm when using the  high 

qua l i ty  green salt a s  t he  absorbing medium. The same good recovery ef- 

f ic iency  was obtained with UF6 concentrations grea te r  than 300 ppm uF6 
with t h e  low qual i ty  green salt  mentioned previously. These data were 

obtained with 2 t o  3% F2 i n  the  gas.  

" 

The recovery eff ic iency f o r  UF6 w a s  e s sen t i a l ly  unaffected by the  qua l i ty  

of  the  green salt used. However, as shown i n  Figure 1, the  absorption e f -  

f ic iency f o r  F2 w a s  strongly a function of t h e  green sal t  qua l i ty .  

higher t he  green salt  qual i ty ,  t he  lower the  e f f ic iency  f o r  F2 recovery. 

The presence of uranium oxides i n  t h e  lower qua l i t y  green salt  undoubted- 

l y  accounts f o r  t he  Increased absorption e f f ic iency  f o r  F2., Fluorine re -  

a c t s  rapidly with uranium dioxide (U02) and uranium t r iox ide  (UO ) a t  

400 "F according t o  the  following reactions:  

The 

3 

U02 + 2F2 - uF4 + O2 

2U03 + 2F2 -t 2U02F2 + O2 

UF, Recovery versus UF, Concentration 

The e f f ec t  o f  UF 

shown i n  Figure 2.  

t o  l e s s  than 10 p p m  UF6 regardless  of i n l e t  concentration as long as the  

bed w a s  not near exhaustion. This f a c t  suggests t h a t  t h e  o u t l e t  concen- 

t r a t i o n  i s  only a function of t he  vapor pressure of uF6 over t h e  in t e r -  

mediates formed, if t h e  gas has su f f i c i en t  re ten t ion  time i n  the  f lu id ized  

bed. 

v " 

concentration on t h e  recovery e f f ic iency  f o r  uF6 i s  6 
It w a s  found t h a t  the  uF6 concentration w a s  reduced 

Bed Loading a t  Exhaustion 

The quan t i t i e s  of uF6 and F2 t h a t  could be absorbed by the  high and low 

qua l i ty  green salts  described i n  Table I1 were determined by operating a 

batch-wise f l u i d  bed u n t i l  breakthrough of UF6 occurred. 

tained from these t e s t s  are given i n  Table 111. 

the  green sal ts  a f t e r  exhaustion a r e  given i n  Table I V .  

The r e s u l t s  ob- 

Results of analyses of 
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These data  indicate  t h a t  as much as 0.38 l b  UF6/lb green salt  o r  0.041 l b  

F2/lb green salt  can be recovered a t  400°F i f  low qua l i ty  green salt  i s  

used. Recovery of UF6 from a gas containing 2 t o  3$ F~ can be e f f i c i e n t -  

l y  accomplished up t o  a bed loading of  0.085 l b  uF6/lb green salt  with 

the  high qua l i ty  green salt  and 0.077 l b  UF / lb  green salt with the low 6 

. 

qua l i ty  green sal t .  

PILOT PLANT TESTS 

To scale-up the  laboratory t e s t s  t o  permit b e t t e r  evaluation of the  ab- 

sorption process, and t o  provide plant  scale  design c r i t e r i a ,  a p i l o t  

p lan t  consis t ing of a 6" diameter reactor  with 

t h e  Oak Ridge Plant of t he  Union Carbide Nuclear Company. These t e s t s  

consisted of ver i fying the  previous laboratory t e s t s  and studying the  use 

of a continuous powder feed and withdrawal system ra ther  than a batch- 

wise process. 

t o  determine if temperature control  might be l o s t ,  permitt ing formation 

of UF 

24" bed was operated a t  

The e f f ec t  of surges of F2, KF, and UF were a l so  studied 6 

by d i r ec t  react ion between F2 and the  UF o r  intermediates. 6 4 

These p i l o t  plant  t e s t s  indicated the  f e a s i b i l i t y  of continuous powder 

feed and w i t h d r a w a l ,  and showed that  regeneration of t h e  exhausted bed 

with hydrogen would not be necessary if  su f f i c i en t  green salt  i s  ava i lab le .  

The capacity of t h e  bed w a s  unaffected by HI? content of 10% i n  t h e  i n l e t  

gas and the  bed temperature was eas i ly  controlled a t  400 +l5"F when the  

F2 concentration averaged as high as 17% f o r  a two and one-half hour 

period. 

of  uF6 leaving the  bed grea te r  than t h a t  entering. 

covery of uF6 w a s  effected from a gas mixture containing approximately 

16$ uF6 and 12% F ~ .  

The f l u i d  bed technique provided excel lent  temperature control  of t he  

f lu id ized  powder. Steam c ng and e l e c t r i c a l  heating gave sa t i s f ac to ry  

performance. A bed temper 

the  standpoint of UF6 recovery. 

t h e  uF6 i n  the  ou t l e t  gas increased appreciably. 

400°F, t he  absorption eff ic iency f o r  F2 decreased. 

In no case at a bed temperature of 400°F was the concentration 

Bet te r  than 9 9  re -  

e of 400°F- proved t o  be t h e  optimum from 

A t  temperatures above approximately 500°F, 
A t  temperatures below 

Sat isfactory f lu id i za t ion  of t he  green salt  w a s  obtained with supe r f i c i a l  

gas v e l o c i t i e s  betweem 0.15 and 0.75 fps .  Powder re ten t ion  times between 
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/ \  

1.6 and 4.2 hours and a bed depth of approximately two f e e t  gave satis-  

fac tory  recovery of both F2 and UF6' 
bed reactor .  

No caking occurred i n  the  f lu id ized  

PLANT SCALE APPLICATION 

A s  a r e s u l t  of the  experimental work previously described, a plant  scale  

f lu id ized  bed absorber w a s  i n s t a l l ed  a t  t h e  UF6 manufacturing plant  a t  

Paducah, Kentucky, during Ju ly  1958. This reactor ,  as shown i n  Figure 3> 
operates a t  400 +25'F, between 14 and 16 psia, and i s  capable of handling 

between 25 and 95 scfm of vent gas. 

tained e l e c t r i c a l l y  during operation and steam c o i l s  a r e  provided f o r  

cooling. 

The temperature of t h e  bed i s  main- 

A schematic diagram of the  recovery system i s  shown i n  Figure 4. 

i 

Green salt ranging between 75 and 9 9  UF i s  conveyed on a vibrat ing cor,- 

veyor t o  a feed hopper. 

t he  bottom of t h e  f lu id ized  bed by a 2$ inch screw conveyor. 

powder overflows from the  reactor  th ree  f e e t  above t h e  d i f fus ion  p l a t e  

and fa l l s  by gravi ty  along with the  unreacted gases through an inclined 

pipe in to  a cyclone separator.  A powder s e a l  i s  provided a t  the  bottom 

of the  cyclone separator t o  prevent leakage of gas. The green salt  con- 

ta in ing  the  absorbed UF6 and F2 i s  removed from t h i s  s ea l  l eg  by a screw 

conveyor and i s  fed in to  a product hopper which i n  t u r n  feeds a take-off 

conveyor. 

t he  UF6 manufacturing a rea .  

4 
The green salt i s  fed f r o m t h e  feed hopper in to  

Fluidized 

A take-off conveyor routes the  powder t o  the flame reac tors  i n  

The vent gases a r e  compressed from 11 t o  16 ps i a  by a Root's type com- 

pressor before entering the  reac tor .  The gases enter  t he  bed of green 

salt  through a d r i l l e d  d i f fus ion  p l a t e  and maintain t h e  bed i n  a semi- 

f lu id ized  condition. The unreacted gases leave t h e  reactor  through a cy- 

clone separator where the  major prot ion of the dust  burden i s  removed. 

After  leaving t h e  cyclone separator, the  gases pass f i rs t  through a prima- 

ry  f i l t e r  and then a back-up f i l t e r ,  both of which u t i l i z e  porous metal 

f i l t e r  elements. 

o r  nitrogen. 

These f i l t e r s  are blown back per iodica l ly  w i t h  dry a i r  
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SUMMARY 

P 

It has been found t h a t  uF6 a t  concentrations as low as 100 ppm can be 

economically and e f f i c i e n t l y  recovered from a gas stream by absorption 

i n  a f lu id ized  bed of uF4 o r  green salt  at 400'F. 

cy f o r  UF6 i s  e s sen t i a l ly  unaffected by the presence of highly reac t ive  

gases such as F2 and HF; however, a port ion of t he  F2 i s  absorbed and 

consequently decreases the  maximwll uF6 bed loading that  can be obtained. 

The recovery eff ic iency f o r  uF6 i s  only very s l i g h t l y  affected by the  

qua l i t y  of t h e  green salt used, although the  port ion of F 

markedly reduced by increased green salt  qua l i ty .  

The recovery e f f ic ien-  

absorbed i s  2 

Apparently both UF6 and F 2 4 
of so l id  uranium f luor ide  intermediates such as uF5, U2F9, o r  U4F17. 

temperatures above approximately 6 5 0 ' ~  these intermediates a r e  oxidized 

by F2 t o  UF6. 
f o r  both uF6 and F2 decreases because of t he  reduced reac t ion  r a t e .  

generation of t he  exhausted bed with H2 has been shown t o  be e f f ec t ive  

and qui te  desirable  when only small quan t i t i e s  of green salt  are ava i la -  

b l e .  

a r e  absorbed by uF because of t h e  formation 

A t  

A t  temperatures less than 400°F, t h e  absorption eff ic iency 

Re- 

The use of a f lu id ized  bed, to  br ing the  so l id  UF4 o r  green salt  i n to  i n t i -  

mate contact w i t h  the  gases containing m6, has proven t o  be a very satis- 

fac tory  technique. I n s t a l l a t i o n  of an 18'' diameter f lu id ized  bed ab- 

sorber with continuous powder feed and withdrawal, a t  t h e  Paducah Plant  

of the Union Carbide Nuclear Company, has permitted e s sen t i a l ly  complete 

recovery of t he  small quan t i t i e s  of valuable uF6 normally l o s t  i n  t h e  

vent gases from the  UF manufacturing process. 6 
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