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ABSTRACT 

The Vola t i l i ty  P i l o t  Plant i s  currently engaged i n  a develop- 
ment program on zirconium-uranium a l loy  fue l  processing. Fourteen 
dissolut ion runs have been made a t  650-5000~ i n  a molten s a l t  of 
equimolar NaF-LiF containing 25 mole % ZrF . Seven runs have been 
carr ied through the f luorinat ion phase at $OO°C with the IJFg product 
being sorbed on and desorbed from NaF and collected i n  a cold t rap .  
Over-all f u e l  dissolution r a t e s  of 3.68 kg/hr were obtained with HF 
utilizations of 30-45%. Uranium losses per run were 4 . 3 1 %  of the 
uranium feed. Chemical contaminants i n  the uranium product were 
primarily sodium, molybdenum, and copper. The pr incipal  process 
operating d i f f i c u l t y  has been off-gas valve plugging due t o  sub- 
micron s i ze  par t ic les  generated during the dissolut ion reaction. 

NOTICE 

Th is  document contains information of  a prel iminary nature and was prepared 
pr imari ly for internal  use at the Oak Ridge Nat iona l  Laboratory. It i s  subiect  
t o  rev is ion  or correct ion and therefore does no t  represent a f i na l  report. The 
information i s  not  to  be abstracted, reprinted or otherwise g iven pub l ic  d is -  
semination wi thout the approval o f  the ORNL patent branch, Lega l  and Infor- 
mation Control  Department. 



INTRODUCTION 

A Fluoride Vo la t i l i t y  Process fo r  recovery of nuclear fue l s  has been 

developed by Oak Ridge National Laboratory. 'j2 The dist inguishing features  

of the'ORNL process a r e  f luor ina t ion  with elemental f luor ine i n  molten salt 

t o  produce uranium hexafluoride and further pur i f ica t ion  by an absorption- 

desorption cycle i n  a bed of sodium f luor ide p e l l e t s .  Development of the  

process has been car r ied  i n to  the  p i l o t  p lan t  stage.  

The Vo la t i l i t y  P i l o t  Plant at  Oak Ridge Nat iona l 'hbora tory  w a s  o r ig ina l ly  

constructed f o r  the  recovery of the  Ai rc ra f t  Reactor Experiment f'uel. This 

f u e l  w a s  a mixture of sodium, zirconium, and uranium f luor ides  with a m e l t i d  

point  s l i g h t l y  above 600°C and containing 62 kg of f u l l y  enriched uranium. 
5 The burn-up was very low, so  t h a t  the  a c t i v i t y  l e v e l  w a s  only 10 y counts 

per minute per milligram of uranium. This mater ia l  was recovered with a 

uranium l o s s  of 0.7% and decontaminated t o  the  a c t i v i t y  l e v e l  of unirradiated 

uranium. An inadvertent UF leak accounted fo r  90% of t h i s  uranium lo s s .  6 
Following recovery of the  ARE fue l ,  a similar reactor  charge containing 

72 kg of uranium w a s  processed. Since t h i s  second f u e l  charge w a s  e s sen t i a l l y  

nonirradiated, th ree  of the  runs were spiked with i r r ad i a t ed  loop material .  

The spike brought the  gross a c t i v i t y  l e v e l  only up t o  t h a t  of the  ARE fue l ,  

bu t  since the  loop mater ia l  w a s  short-decayed, the  fission-product spectrum 

w a s  d i f fe ren t .  Again, decontamination w a s  complete within the  limits of 

detection; the  a c t i v i t y  of the  UF product was that of unirradiated uranium. 6 
For t h i s  second reactor  fue l ,  uranium recovery was measured as 100.4%. 

Measured losses  were 9 g, or  0.012%. 3 

PROCESS 

The ORNL Vola t i l i t y  P i l o t  Plant has recent ly  been modified fo r  processing 
4 

zirconium-uranium a l loy  fue l s .  I n  HF dissolut ion,  f u e l  elements a r e  lowered 

i n t o  the  dissolver  ( ~ i g .  1) and covered with barren salt consist ing of equi- 

molar NaF-LiF and containing 25 mole % ZrF4. Anhydrous HF from the  c i rcu la t ing  

system i s  bubbled up through the  salt and f i e 1  elements, converting the  z i r -  

conilm and uranium t o  the  te t ra f luor ides ,  both of which a r e  soluble i n  the  

salt. Off-gas f'rom the  dissolut ion (hydrogen plus unreacted HF) can be 

routed e i t he r  d i r e c t l y  t o  a KOH neu t ra l ize r  o r  i n t o  the  rec i rcu la t ion  system. 

This rec i rcu la t ion  system consis ts  of a refrigerated-water cooler, a Freon- 

cooled condenser vented through the  KOH solution,  an accumulator, a diaphragm 
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~UITQ,  and a steam-jacketed vaporizer. Detai ls  of the  off-gas so l ids  f i l t e r  

system w i l l  be discussed l a t e r .  

Figure 2 shows the  flowsheet f o r  the  e n t i r e  uranium system. After dissolu- 

t i o n  i s  c o q l e t e ,  the s a l t  ~ o n t a ~ i n i n g  the  UF4 i s  t rans fe r red  t o  the  f luor inator ,  

where it i s  contacted by elemental f luor ine which converts the  UF t o  vo l a t i l e  4 
UF6. After f luor inat ion i s  completed, the  waste s a l t ,  containing 9ge@ of the  

f i s s i o n  products, i s  t rans fe r red  't;o a shielded waste s a l t  can f o r  disposal  i n  

the  b u r i a l  ground. 

During f luor ina t ion  the UF excess f luor ine,  and other gases a r e  routed 6 ' 
through a sodium. f luor ide bed a t  about 100°C. The p l an t  i s  b u i l t  f o r  use of 

e i t h e r  fixed-bed absorbers or  a movable-bed absorber which w i l l  be described 

l a t e r .  Assume f o r  the  moment t h a t  the  movable-bed absorber i s  serving only a s  

piping leading to the  two fixed-bed absorbers. The sodium f luor ide p e l l e t s  i n  

the  f i , r s t  fixed-bed absorber, held between 65 and 125"C, w i l l  absorb the  m6 
and most of the  f i s s i o n  products from the gas stream. The excess f luor ine and 

i n e r t  gases next pass i n  sequence through the  second sodium f luor ide bed a t  

ambient temperature t o  prevent possible l o s s  of UF and a KOH scrubber system 6 
f c r  removal of f luor ine,  and a r e  then exhausted t o  the  off-gas stack. 

After f luor inat ion and ak~sorption a r e  complete, valving is  changed t o  

provide a flow of f luor ine through the  two f ixed bed absorbers i n  se r ies .  

Both absorbers a r e  heated t o  400~C, re leasing the  but  re ta in ing  most of 

the  f i s s ion  products on the  sodium f luor ide beds. The gas stream containing 

the  UF goes through the  cold t raps  t o  freeze out the  UF6 and then through 6 
the  chemical t r a p  ( fo r  t race  m6 removal) t o  the  off-gas system. 

The two cold t r aps  and the  product receiver were i n i t i a l l y  i n s t a l l e d  for  

handling 10-kg batches of uranium. Since i n  current  runs - 0.5 kg i s  recovered, 

a product cylinder s ized f o r  one run w a s  i n s t a l l e d  so t h a t  data  could be 

obtained f o r  each run. Smpling of individual product cylinders i s  primarily 

fo? t he  evaluation of chemical contaminants i n  the  product during cold runs 

and of chemical and radiochemical contaminants during hot runs. Upon com- 

p le t ion  of a s e r i e s  of runs, a l l  the  m6 is t ransferred from the  small 

cylinders t o  t he  large cold t r aps  and then t o  a standard 5-in.-ID product 

receiver fo r  shipment as a s ingle  batch,  

The movable bed (temperature-zoned) absorber i s  shown i n  more d e t a i l  i n  

Fig, 3. The f i r s t  port ion of sodium f luor ide i s  held at  400°C i n  zone 1, 
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A t  t h i s  temperature m6 i s  not absorbed, bu t  the  f luor ides  of most of the  

f i s s i o n  and corrosion products i n  the  gas stream, including zirconium, 

ruthenium, and chromium fluorides,  a r e  absorbed o r  f i l t e r e d  out. Thus t h i s  

zone of the  absorber serves a s  a complexible radioactive products (CW) t r ap .  

Above the  CRP t r a p  section, the  vessel  is  cooled from 400 t o  100°C i n  a 

t r ans i t i on  zone. Above the  t r ans i t i on  zone and below the  lower o u t l e t  there  

i s  a t h i r d  zone held at approximately 100°C; thus, using the  lower o u t l e t  

d i r ec t l y  t o  the  chemical t rap,  t h i s  portion serves the  same function of the  

f i r s t  f ixed bed absorber. For desorption, valving i s  changed t o  the  upper 

o u t l e t  and the  e n t i r e  vessel  i s  heated t o  400°C. The upper zone of the  

vessel  serves as the  second fixed-bed absorber, and the  gas stream leaving 

through the  upper o u t l e t  goes d i r e c t l y  t o  the  product co l lec t ion  system. 

Pr ior  t o  discharge of waste salt from the  f luor inator ,  the  sodium 

f luor ide i n  the  horizontal  sect ion of the  CRP t r a p  (zone 1 )  i s  discharged 

by a hydraulically operated pis ton i n t o  the  waste salt .  The sodium f luor ide 

dissolves readi ly ,  and the  radioactive mater ia l  trapped by the  sodium f luor ide 

i s  thus disposed of with no addi t ional  waste streams. 

After discharge of the  sodium f luor ide from the  horizontal  section,  the  

pis ton i s  re t racted,  allowing the  ent , i re  v e r t i c a l  bed t o  drop, and the  hori-  

zontal  bed i s  re-formed by repeated shor t  strokes of the  piston.  Suf f ic ien t  

excess sodium f luor ide capacity i s  provided i n  the  top  zone t h a t  several  

runs can be made before addit.iona1 p e l l e t s  need t o  be charged. Recharging 

the  CRP t r a p  permits an addi t ional  process s impl i f icat ion.  Formerly, aqueous 

operations were required t o  recover uranium from chemical t r aps .  Now, the  

sodium f luor ide -om chemical t raps  can be used fo r  recharging the  movable- 

bed absorber, with the  res idua l  UF on the  sodium f luor ide being recovered 6 
i n  the  next desorption. 

Since t,he movable-bed absorber i s  d i r e c t l y  connected t o  the  f luor inator  

and combines a l l  UF purificati .on and decontamination s teps  following f l uo r i -  6 
nation, it i s  possible t o  eliminate high a c t i v i t y  l eve ls  i n  valves and piping 

downstream from the f luor inator .  I f  t h i s  equipment proves r e l i a b l e  during 

an extended period of hot runs, it should s ign i f ican t ly  simplify fu ture  

i n s t a l l a t i ons .  

I n  Fig. 1, a f i l t e r  w a s  shown i n  the  dissolver  off-gas l i ne .  This f i l t e r  

was not a p a r t  of the  o r ig ina l  i n s t a l l a t i o n  since the  enlarged top  sect ion of 



the  dissolver w a s  expected t o  prevent so l ids  entrainment. However, when the  

f i r s t  two dissolut ions  were interrupted by plugging of the off-gas valves, 

the  need f o r  a f i l t e r  or  so l ids  separator became apparent. The plugging was 

t raced t o  sub-micron s ized so l id  pa r t i c l e s  generated during the  dissolut ion 

and e i t h e r  vo l a t i l i z ed  or entrained t o  the  off-gas stream. These p a r t i c l e s  

a r e  25 t o  40% s a l t ,  t'ne remainder being metall ics,  p r inc ipa l ly  iron,  t i n ,  

chromium, nickel, and molybdenum; about 300 g was evolved i n  each dissolution.  

These so l ids  cons t i tu te  the  most c r i t i c a l  operational problem i n  the  Vo la t i l i t y  

P i l o t  Plant a t  t h i s  time. Various methods of f i l t r a t i o n ,  such as porous metal 

f i l t e r s ,  cyclones, and copper mesh f i l t e r s ,  were t r i e d ,  of which the  copper 

mesh f i l t e r ,  providing a large amount of impingement surface, was the  most 

successful. However, none w a s  en t i r e ly  sa t i s fac tory  since some so l ids  con- 

tinued t o  reach the  off-gas valves. 

Currently, a system f o r  con t i~uous  washing of the  off-gas l i n e  with l i qu id  

HF i s  being in s t a l l ed .  The revised flowsheet incorporating t h i s  washing 

system i s  shown i n  Fig. 4. The pr inc ipa l  change from the o r ig ina l  HF' dissolu- 

t i o n  system i s  subs t i tu t ion  of the  middle por t ion of Fig. 4 fo r  the  off-gas 

f i l t e r  i n  Fig. 1. The gas o u t l e t  from the dissolver i s  a shor t  sect ion of 

2-in.-dia pipe from the  charging chute t o  the  HF' f l a s h  cooler, which is  a 

sect ion of 6--in.-dia pipe with l i qu id  HF pumped i n  the  top. Suf f ic ien t  l iqu id  

HI? i s  pumped t o  the  f l a s h  cooler t o  cool a l l  the  off-gas t o  the  HI? dew point  

and s t i l l  have some l i q ~ i d  vashlng the  w a l l .  Theoretically,  the  off-gas 

so l ids  should be removed from the  gas stream primarily by impingement followed 

by l i qu id  HF washing. The two packed sections shown above and below the  HF' 

condenser a r e  remcjvabie. I n i t i a l  evaluations w i l l  be made with copper mesh 

packing of the  type used p r e v l x s l y  i n  the  off-gas f i l t e r .  It i s  hoped t h a t  

the  packing w i l l  prove t o  be unnecessary. Between the  two packed sections 

i s  the  HF condenser consist ing of a length of pipe jacketed with coolant 

(0°C water-ethylene glycol)  f o r  condensing HF. The i n l e t  t o  the  8-in.-dia 

catch tank, i s  submerged, Noncondensibles flow t o  t he  reboi le r  a t  the  top, 

the  HI? Level being equalized through the  lower l i ne .  The reboi le r  i s  a 

sect ion of 8-in.-dia pipe with a steam jacket itown to ,  bu t  not covering, 

the  dished head, so that bo i l ing  w i l l  not occur unless there  is  a l i qu id  

l e v e l  of a t  l e a s t  2 t o  3 in .  i n  the  reboi le r  and a foo t  of i n l e t  submergence 

i n  the  catch tank. During evaluation t e s t s  the  vapor from the reboi le r  w i l l  
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go through a temporary copper mesh f i l t e r  before enter ing the  present HF 

r ec i r cu l a t i on  system. An addi t ional  pump i s  included t o  supply l i qu id  HF 

t o  the  f l a s h  cooler. A t  the  end of each run, the  so l i d s  col lected and the 

l i qu id  Hl? remaining i n  the  catch tank and rebo i le r  w i l l  be discharged t o  

the  caust ic  neu t ra l i ze r .  

EQUIPI~~RV 

Some views of the  ac tua l  equipment may be of i n t e r e s t .  Fig  5 i s  a 

d-yawing of the  dissolver .  The f u e l  and HF a re  contacted i n  the  5-in.-dia 

sect ion a t  the  bottom. The normal l i qu id  l e v e l  is i n  the  cone, and the  

upper sec t ion  allows de-entrainment. Fig 6 i s  a view of the  dissolver  i n  

place without the  charging chute during construction. Fig 7 i s  a: view of 

the  bottom of t he  dissolver  with one s ide  of the  furnace open. The HF 

i ~ l e t  l i ne ,  not y e t  insulated,  i s  on the  l e f t ,  and the  s a l t  o u t l e t  l i n e  i s  

on the  r i g h t .  Heating elements a r e  v i s i b l e  i n  the  w a l l s  of the  entry  por t .  

Fig 8 shows a, dumn~y f u e l  element ins ide  the  dissolver  jus t  above the  5-in.-dia 

section.  The v e r t i c a l  scale  i s  qu i te  d is tor ted;  t he  black c i r c l e  i s  t he  

5-in. -dia bottom section;  t he  dwnrny element i s  about 4 f t  long. 

Fig 9 shows the  HF condensing system. The cooler on the  l e f t  uses 

c h i l l e d  water f o r  heat  t r ans f e r ,  and the  other u n i t  i s  Freon-cooled. 

Fig 10 i s  a p ic tu re  of the  f luor ina tor .  The f'urnace fo r  t h e  bottom 

sec t ion  has been lowered; the  top sect ion had not been insula ted when t h i s  

p ic tu re  was made, and the  Calrods used fo r  heating the  upper sect ion a r e  

v ia ib le ,  Fig 11 is  a diagram of t he  f luor ina tor  with the  furnace i n  opera- 

t i n g  posit ion,  showing d e t a i l s  such a s  the d r a f t  tube i n to  which the  f luor ine  

i s  admitted. 

Fig 12 i s  a por t ion of the  control  panel, showing primarily the graphic 

panel which includes most of t he  pneumatic instruments and valve controls.  

DATA AND RESULTS 

The f i rs t  work a f t e r  constl~uction was component t e s t i ng .  Af'ter completion 

of component t e s t i n g  with barren salt, development runs were made i n  which 

processing conditions were varied f o r  experimental purposes. A few of  the  

variables,  e .g.  f luor ine  flow r a t e ,  a r e  s t i l l  being studied; the  p r inc ipa l  

conditions, which have been t en t a t i ve ly  f ixed,  are:  ( a )  d issolut ion tempera- 

ture - 50°C above the salt melting point  ( i n  most cases, the i n i t i d  temperature 

w i l l  be 650°C) gradually decreased t o  500°C as d i sso lu t ion  proceeds), (b)  HF 
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FIG. 7 DISSOLVER AND FURNANCE 



FIG. 8 DISSOLVER INTERIOR 



FIG. 9 HF COOLER AND CONDENSER 



FIG. 10 FLUORINATOR 
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flow r a t e  of 150 g min, ( c )  the  use of a movable-bed absorber ( the  fixed-bed 

absorbers w i l l  be avai lable  f o r  emergency use),  and (d)  the  use of a small 

product receiver t o  recover fo r  sampling the  UF from each individual run 6 
followed by t ransfe r  of product from several  runs t o  a la rger  shipping cylinder.  

The f i r s t  development runs were a se r i e s  of seven runs (T-1 t o  T-7) with 

Zircaloy-2 simulated f u e l  elements, containing no uranium, weighing - 30kgeach. 

The purpose of t h i s  s e r i e s  was t o  study the  HF dissolution,  or head-end, phase 

of the  plant .  Studies included evaluation of the  dissolut ion r a t e  of Zircaloy 

i n  37.5-37.5-25.0 mole 5 NaF-LiF-ZrF4 salt  a t  650 t o  500°C and the  eff ic iency 

of HF u t i l i z a t i o n  under various conditions. The dissolut ion ra tes ,  d issolut ion 

times, m d  average HF u t i l i z a t i o n s  a r e  reported  a able 1) based on 90% com- 

p le t ion  of the  dissolut ion t o  eliminate the  ambiguity of ten associated with 

evaluating t he  end of the  dissolut ion.  

The maximum temperatures were the  i n i t i a l  d issolut ion temperatures. A s  

t he  dissolut ion proceeded and the  salt  melting point  decreased due t o  increased 

ZrF concentration, t he  dissolver  operating temperature was lowered t o  within 4 
50°C of the  salt freezing point .  I n  some cases, the  f i n a l  ZrF concentration 4 
w a s  high enough ( t h a t  is, above 45 mole$) that the  temperature had t o  be in -  

creased above the  minimum i n  the  f i n a l  stages.  The twofold increase i n  

dissolut ion r a t e  i n  run T-7 i s  due t o  t he  f a c t  t h a t  t h i s  was a two-element 

dissolution,  while a l l  preceding runs were single-element dissolut ions .  

Comparable data  were obtained (Table 1) f o r  dissolut ion of nonirradiated 

Z r - U  a l l oy  elements (runs TU-1 t o  TU-7). The f i r s t  four of these runs were 

two-element and the  other three  s ingle  element. Although there  was l i t t l e  

difference i n  the  f u e l  element length or  surface area, some elements were 

about twice a s  heavy a s  others.  I n  general, runs were performed with 40-50 kg 

of Zr -U  a l loy  containing 500-600 g of uranium. Operating conditions were then 

selected a f t e r  t he  runs on dumuly fue l ,  v iz .  d i sso lu t ion  temperature range of 

650-500"~ and an HF flow r a t e  of 150 g/min. The lower flow r a t e  i n  run TU-6 

vas caused by operating d i f f i c u l t i e s .  

The TU runs were complete flowsheet demonstration runs. I n  addi t ion t o  

providing addi t iona l  data on f u e l  element dissolut ions ,  these runs were a l so  

designed t o  evaluate *the f luor inat ion s tep  (Table 23 m d  the  absorption- 

desorption cycle since both operations a r e  performed i n  new vessel  geometries. 

I n  some runs (!I'LL-4 through 7) two flow r a t e s  were used because of indications 

t h a t  ?luorine u t i l i z a t i o n  i s  b e t t e r  at, low flow r a t e s  but  t h a t  a high flow 

r a t e  i s  necessary fo r  a low f i n a l  uranium concentration without prolonged 
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Table 1, SUMMARY OF VOLATILITY PIIMT PLANT DISSOLUTION STUDIES 

Temp, OC Dissolution HF Utilization 
Run No. Max 1G.n Rate* Time, hrH g/min avg '$** 

* Average kg/hr to 905 completion. 
** Based on 907% completion. 

fluorination. Normally, fluorination is continued until the final uranium con- 

centration in the salt is < 10 ppm, resulting in a total uranium loss to the 

waste salt of < 2 g. 

Table 2. SUbNA.RY OF VOLATILITY PIIMT PL4.N!T FLUORINATION STUDIES 
Fluorination temperature: 500k10°C 

U Conc . , ppm salt* 5 Flow Rate Fp Flow Time, min Loss, 
Run No. In End SLM Used To give 10 ppm in salt FJt $ 
TU-1 2830 102 12 150 77 0.07 
TIJ -2 20b 3.8 6 150 5 5 0.28 
TU-3 3003 9,E 9 105 75 0.31 

% 27.5 mole % NaF, 27.5$ LiF, and 45% ZrF4 



The next column i n  Table 2 i s  the t o t a l  f luor ine time ( i n  minutes) 

required t o  achieve a U concentration of 10 ppm i n  the  salt. These times 

were obtained by interpolat ion of analyses made at d i f f e r en t  time during 

f luor inat ion.  The losses  shown i n  the last column represent a range of 0.18 

t o  1.9 grams uranium and consist  of losses  t o  the  waste s a l t  (based on f i n a l  

U concentration a f t e r  f luor ina t ion)  and t o  the  caust ic  scrubber system. 

Table 3 l i s t s  the  chemical contaminants i n  the product from each small 

product cylinder p r io r  t o  thermal t rans fe r  of the  UF6 t o  the  standard shipping 

cylinder. The high sodium contamination i n  the  e a r l i e r  runs i s  probably 

present as N d ' .  Run TU-1 was the  only run i n  which the  fixed-bed absorbers 

were used. It appears l i k e l y  t h a t  N a F  f i ne s  were entrained i n  the  gas 

stream i n  t h i s  run and t h a t  two more runs were needed t o  remove them from 

the  system. No explanation has been proposed fo r  the  e r r a t i c  behavior of 

copper and molybdenum. 

Table 3. VOLSlTILITY PILOT PIANT PRODUCT IMPURITIES 
( P P ~  of 

- - - - - - - - 

Run No, C r  Cu Fe Li Mo N a  N i  Sn Z r  Total  

TU-1 < 1 10 2 < 2 100 1300 3 2 < 1 < 1421 
TU-2 < 1  17 < 1  < 2  69 600 < l  1 < 1 < 693 
TU-3 < 1 74 5 < 2  17 600 24 4 < 1 < 728 
W-4 1 210 6 < 1  21 < 10 4 4 < 1 < 253 
TU-5 < 1 4 < 1  < 1  61 < 10 4 < 1  < 1  < 84 
TU-6,7 < 1 8 2 < 1 220 < 10 6 2 < 1 < 251 

Table 4 summarizes the  Vola t i l i ty  P i l o t  Plant uranium inventory t o  date .  

The 261-g system residue i s  a "by difference" forced balance. System holdup 

can be determined only a f t e r  a water wash of the  system, which w i l l  be 

scheduled i n  the  future .  The on* previous water wash of equipment a f t e r  

processing of UF yielded 320 g of U, and the  261-g system residue is  prob- 6 
ably reasonable 3 



Table 4. VOLATILITY PILOT PLANT URANIUM INVENTORY 
(RWS TU-1 t o  TU-7) 

Fuel dissolved 

Uranium measured 

UF product shipped 6 Trapped on NaF 
Samples f o r  analyses 
Measured losses  
Product cylinder heels 

Total U measured out 

Difference ( system res idua l )  

Uranium, g 

3579 

FUTURE 3PROCESSING 

The p i l o t  p lan t  i s  currently being modified t o  meet containment require- 

ments. The chief building modifications w i l l  permit the  required air flow 

and pressure controls  and i n s t a l l a t i o n  of a KOH scrubbing system f o r  a l l  

off-gas, including c e l l  off-gas. After containment work i s  completed and the  

nev off-gas so l ids  removal system ins ta l led ,  addi t ional  cold runs a r e  scheduled 

t o  evaluate these improvements. Operations w i l l  then be s t a r t e d  with highly 

i r r ad i a t ed  long-decayed fue l .  Eventually short-decayed f u e l  w i l l  be processed. 

I n  addition, flowsheets fo r  processing other f u e l  r ca t e r id s  such a s  s t a in l e s s  

szeels and oxides a r e  being developed f o r  future  p i l o t  p lan t  programs, 
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