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d i s ' t r i b u t i o n .  The s u b j e c t s  covered i 2 c l u d e  a n a l y t i c a l ,  c r i t i -  

c a l i t y ,  sampling systems, r a d i a t i o n  s a f e t y  and con t ro l ,  f a b r i c a t i o n ,  

cor ros ion ,  a i r l i f t s ,  head-end development, s t o r a g e  cana ls ,  f u e l  

shipment, and was te  d i s p o s a l .  

NOTICE 

This  document contains information of a preliminary nature and was prepared 
primarily for internal use at the Oak Ridge Nat ional Laboratory. I t  i s  subject 
to  revision or correction and therefore does not  represent a f inal  report. The 
information i s  not to  be abstracted, reprinted or otherwise given publ ic d is -  
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I-- L E G A L  N O T I C E  - -- 

This repor t  wos prepared as  an account  ol  Government sponsored work. Ne i t he r  t he  Un i t ed  Stotes, 

nor  the Commiss ion,  nor any person oc t i ng  on beha l f  o f  t he  Commiss ion:  

A. Mokor any warranty  or representat ion, expressed or impl ied,  w i t h  respect  t o  t he  occurocy,  

completeness, or usefu lness o f  the in format ion conta ined i n  t h i s  repor t ,  or t ha t  t he  use  of 

o n y  in format ion,  apparatus, method. or process d i r c l o r e d  i n  t h i s  repor t  may no t  i n h i n g e  

p r i va te l y  owned r ights ;  or 

0 .  Assumes any l i a b i l i t i e s  w i t h  respect  t o  t he  u s e  of, o r  for  domages resu l t i ng  from the  use o f  

any in formot ion,  apporotus, method, or process d i sc l osed  i n  t h i s  repor t .  

A s  used in the obovs, ' 'person ac t i ng  o n  beha l f  of t he  Commiss ion"  i nc l udes  any  employee or  

cont roctor  of the Commiss ion,  or employee of  such controctor, t o  the ex ten t  t ho t  such employee 

or cont ractor  of the Commiss ion,  or employee o f  such  cont ractor  prepares, d isseminates,  or 

prov ides a c c e s s  to, any in format ion pursuant  t o  h i s  employment or cont ract  w i t h  the Commiss ion,  

or h i s  employment  w i t h  such contractor. 



1 . 0  INTRODUCTION 

A s  p a r t  of  t h e  Eurochemic Assistance Program, information was s e n t  

and i d e n t i f i e d  i n  t r a n s m i t t a l  l e t t e r s .  S p e c i f i c a l l y  prepared information 

was gene ra l ly  i s sued  with an i d e n t i f y i n g  number and s e n t  v i a  t h e  Division 

of I n t e r n a t i o n a l  Af fa i r s .  Information needed quickly  o r  small i n  quan t i ty  

was included i n  t h e  t r a n s m i t t a l  l e t t e r s .  The ORNL-originated information, 

which was not  given t h e  genera l  d i s t r i b u t i o n  p resc r ibed  i n  t h e  procedures 

f o r  obta in ing  and t r a n s m i t t i n g  information, i s  combined i n  t h i s  r e p o r t .  

2.0 DISCUSSION 

2.1 Ana ly t i ca l  ( v i a  t r a n s m i t t a l  l e t t e r s  33 and 45) 
Eurochemic Technical  Reports Nos. 17 and 29 have been reviewed by 

E. J. Frederick, ORNL, with t h e  fol lowing comments: 

"Although both p lans  appear funct ional ,  I am p a r t i c u l a r l y  impressed 

with t h e  organiza t ion  of t h e  modified p lan .  The l o g i c  used i n  

o r i e n t a t i n g  t h e  var ious  a reas  i s  cons i s t en t  with good radiochemical 

l abora to ry  p r a c t i c e s  and r e f l e c t s  considerable thought.  The only  

apparent  shortcomings i n  t h e  modified p lan  a r e  t h e  l a c k  of a n a l y t i -  

c a l  support  f a c i l i t i e s  f o r  t h e  alpha, beta-gamma, and ho t  c e l l  

f a c i l i t i e s  and t h e  small c u r i e  capaci ty  of t h e  ho t  c e l l s .  I t  has 

been our experience t h a t  a n a l y t i c a l  f a c i l i t i e s  loca ted  e i t h e r  a t  o r  

near  t h e  a reas  s p e c i f i e d  g r e a t l y  increase  t h e  e f f i c i e n c y  of t h e  

opera t ions  c a r r i e d  out  i n  t h e  a r e a  i t s e l f  and reduce t h e  p o s s i b i l i t y  

of  c ross  contamination and contamination spread. A s  f o r  t h e  s h i e l d  

capac i ty  of t h e  h o t  c e l l  f a c i l i t y ,  p a s t  experience has  shown t h a t  

t h e  t r e n d  i n  ho t  c e l l  opera t ions  i s  t o  work wi th  more h i g h l y  i r r a d i -  

a t e d  and s h o r t e r  decayed materials. I would s t rong ly  recommend i n -  

c reas ing  t h e  s h i e l d i n g  e f fec t iveness  t o  48 i n .  of ba ry tes  concrete 

o r  i t s  equivalent ;  t h e  immediate a d d i t i o n a l  c o s t  can be more than  

j u s t i f i e d  on a long term b a s i s . "  

The quest ions l i s t e d  i n  t h e  s t a t u s  r e p o r t  a s  of A p r i l  1, 1959, Sect ion  

5.0 (ORNL-CF -59 -5 - 5 )  have been commented on by t h e  Ana ly t i ca l  Division 

personnel  as fol lows:  

Question: What i s  t h e  s t a t u s  of t h e  development of coulometry f o r  

uranium and plutonium a n a l y s i s ?  



Answer: A complete status report on coulometry for uranium and 

plutonium analysis will be issued soon, 

Question: Is X-ray fluorescence useful for very radioactive solu- 

tions of uranium and plutonium? Does this method have 

in -line instrumentation applications? 

Answer: It might be possible to use this method if impurities 

were low or relatively constant in concentration. The 

high activity level might be circumvented by x-ray re- 

flection optics and energy discrimination in detection, 

The inability to use an internal standard would be an 

inherent disadvantage in applying fluorescence to an in- 

line determination. Much would depend on the nature and 

variability of the chemical composition of the stream. 

The use of x-ray absorption would avoid the need for 

internal standards and render the analysis essentially 

independent of changes in matrix composition. 

Considerable development work would be necessary in order 

to incorporate either method into an in-line analytical 

instrument. 

Question: The usual in-line gamma absorptometer uses an Am-241 

source and direct scintillation counting. Consequently, 

it is not useful at > 5 pc/liter. Could one use a coin- 

cidence counting technique, with, for example, Na-22 and 

a shielded plate to reduce hardness, to make the method 

specific for heavy elements? 

Answer: Reduction in "hardness" of 0.51 -Mev annihilation radiation 

of Na-22 would give no well -defined energy, and the 

average, after great attenuation in a Compton-scatter 

medium like Al, would Ice - 0.2 Mev. Assuming one wished 

to count coincidences between pairs of annihilation 

photons, attenuation of the gammas reaching one detector 

would result in a low and uncertain coincidence rate - 
uncertain because of random coincidences between the 

radiations detected by the two counters. Recommended 



approaches, using an Am source, i n  order of increasing freedom from i n t e r -  

ference by sample a c t i v i t y :  

( a )  ( ~ o o d )  Use an upper and lower "gate" on de tec to r  ampl i f ier  

output, i . e , ,  make it a manual s ing le  -channel spectrometer. 

Center "window" on 0.06 MeV radia t ion of Am. Further, use 

t h i n  (3/32 i n . )  NaI c ry s t a l  f o r  de tec to r .  This should make 

tolerance nearer  5 ~ c / m l  than 5 ,uc/ l i ter .  

( b )  ( ~ e t t e r )  I n  addi t ion t o  ( a ) ,  provide a l e ad  "screen" f o r  

sources; read transmission i n  terms of d i f ference with source 

open and screened,  

( c )  (probably b e s t )  Use a r o t a t i ng  "shut ter"  t o  screen source; 

amplify "A. C .  " (pulsed) current  from photomultiplier,  not t he  

D C .  ( s teady)  component resu l t ing  from sample a c t i v i t y .  

Question: Am-241 i s  expensive; could one use bremsStsahlung from a 

be ta  emi t t e r  such as Sr-90 ins tead? 

Answer: Bremsstrahlung (wide range of energies)  should be minimized. 

Beta source may be mounted on, o r  covered with, mater ia l  

whose K x-rays have des i red energy. ~m-147 would be b e t t e r  

than S r  --Y -90 because lower be ta  energy would exc i t e  l e s s  

"white" radia t ion.  See Matlack e t  a l . ,  Anal. Chem. 30, - 
1753 (1958). 

Question: No l i t e r a t u r e  references have been found on t he  ac tua l  

technique used f o r  determination of very small amounts 

of uranium i n  concentrated plutonium solut ions .  Fluorometry 

s e e m s  dangerous because of t he  plutonium hazard; therefore,  

a wet method would be preferable .  The lower l i m i t  of 

poloragraphy i s  not  su f f i c i en t l y  s ens i t i ve  t o  determine 

lo-* g ~ / l i t e r  and analys is  f o r  even lower values seems t o  

be necessary. Is the re  any information on t h i s ?  

Answer: OFUTLuses both fluorometric andpolarographicmethods. A t  

present  we a r e  determining uranium i n  plutonium solut ions  

by t he  fluorometric method. This is  discussed i n  t he  ORNL - 
Master Analytical  Manual. We determine uranium t o  g / l  

now by the  polargraphic method and f e e l  we can go t o  lower 



l i m i t s  i f  necessary. We have the  polarographic method 

only i n  rough d r a f t  form, which we w i l l  be glad t o  furnish  

Eurochemic . 
Additional information on the  ~rn-241 sources f o r  Eurochemic has been 

obtained; A 10-mg unshielded sample of ~rn-241 w i l l  produce about 2 . 3  x 10 10 

photons/min. After  encapsulation, the  a c t i v i t y  through t he  10 -mil-thick 

s t a i n l e s s  s t e e l  window w i l l  be about 0.95 x loLo photons/min. The sample 

s i z e  w i l l  have t o  be increased t o  21 mg t o  provide the  2 x lo1' photons/min 

spec i f i ed  in  M r .  Gor i s ' s  l e t t e r  t o  t h e  Research and Development Division. 

The sources now. being b u i l t  f o r  ORNL w i l l  be increased t o  21 mg Am-241 each. 

M r .  Vanderryn, ORO, has checked with the  Washington AEC and has been informed 

t h a t  increasing the Eurochemic request t o  42 mg of ~m-241 w i l l  probably be 

approved. This request  f o r  the  increase should be d i rec ted  t o  T. R .  Jones, 

Research and Development Division, Washington AEC. Reference should be 

made t o  M r .  Go r i s ' s  l e t t e r  of December 28, 1959. 

2.2 C r i t i c a l i t y  ( v i a  t r ansmi t t a l  l e t t e r s  48, 70, and 86) 

ORNL management has approved t he  use of geometrically s a f e  s e t t l e r s ,  

follow.ed by l a rge-s ize  catch tanks, f o r  handling c lad solut ion streams 

from the  Sulfex and Darex d i s so lvers .  The catch tanks w i l l  be equipped with 

means f o r  detect ing the accumulation of f i s s i l e  so l ids .  The core solut ion 

w i l l  be routed through a d ige s to r - s e t t l e r  system and w i l l  be d iges ted fu r t he r  

i n  the  catch tank.  Soluble nuclear poisons a r e  a l so  approved a s  a primary 

control  i n  the  feed adjustment tank provided adequate procedural, ana ly t i ca l ,  

and instrumentational safeguards e x i s t  t o  ensure the  addi t ion of the  poison. 

A geometrically sa fe  centrifuge i s  being designed s ince  it i s  f a i r l y  

easy t o  do. A proposed design f o r  one was previously s en t .  

Continuous instrument-controlled d i l u t i on  might be considered an ade- 

quate safeguard provided two o r  t h r ee  s im i l a r  instruments were used inde- 

pendently o r  two o r  more independent var iables  were monitored. 

Rocky F l a t s  has used high-boron g lass  f o r  poisons f o r  a year without 

d i f f i c u l t y .  Scouting experiments a t  ORNL, how'ever, ind ica te  t h e  high-boron 

g lass  i s  subject  t o  cracking and crazing; our preference i s  Pyrex g lass .  

We have recent ly  fabr ica ted a non-geometrically sa fe  storage container, 

which w i l l  be poisoned with Pyrex, and a r e  fabr ica t ing  a container t o  ship  

50 kg of U-233 solut ion o f f = s i t e .  



Copies of EIR-49, "Pyrex Raschig Ring Poisoning of Enriched Uranium 

Solut ions  i n  Large Vesse ls ,"  were s e n t  t o  s e v e r a l  people f o r  review. 

OWL has made t h e  fol lowing comments: 

( 1 )  A spot  check of t h e  experimental d a t a  i n d i c a t e s  t h a t  t h e  - 
c a l c u l a t i o n a l  methods given permi ts  adequate es t imat ion  

of t h e  c r i t i c a l  concentrat ion.  For a c t u a l  app l i ca t ion ,  

however, it i s  recommended t h a t  a concent ra t ion  s a f e t y  

f a c t o r  of about  2  be used and t h a t  a m u l t i p l i c a t i o n  meas- 

ukement be made during t h e  i n i t i a l  f i l l i n g .  

( 2 )  I f  p r e c i p i t a t i o n  i n  a tank i s  a p o s s i b i l i t y ,  it i s  d e s i r a b l e  

t o  have c r i t i c a l  mass ve r sa  concent ra t ion  curves ( s e e  

ORNL-CF-60 -8 -58 s e n t  i n  t r a n s m i t t a l  l e t t e r  No. 74). These 

curves d e p i c t  t h e  es t imated  minimum c r i t i c a l  mass i n  a  ves-  
s e l  

(3 )  Mul t ip l i ca t ion  was n e g l i g i b l e  i n  t h e  OWL U-233 s to rage  

tank ( s e e  O R N L - C F - ~ ~ - ~ - ~ ~  s e n t  i n  t r a n s m i t t a l  l e t t e r  No. 72)  

when 11 kg of  U-233 a t  100 g / l i t e r s  was pu t  i n t o  the  tank.  

This tank i s  now used t o  s t o r e  U-233 s o l u t i o n s .  Most of 

o u r  t e s t s  on t h e  chemical and phys ica l  p r o p e r t i e s  of packed 

r i n g s  a r e  given i n  t h e  above repor t .  

2 .3  Sampling Systems ( v i a  t r a n s m i t t a l  l e t t e r  53) 

The information requested on sampling systems i s  being s e n t  under 

sepa ra te  cover. This  information includes t h e  n ine  drawings speci f ied ,  

eleven drawings f o r  t h e  MR Expansion I1 pro jec t ,  a r e p o r t  (ORNL-CF- 

59..11-26) which d i scusses  improvements t o  t h e  o r i g i n a l  Thorex sampler 

design, and two drawings f o r  t h e  3019 bu i ld ing  Darex f a c i l i t y .  Some 

of t h e  weak p o i n t s  of t h e  Thorex sampler a r e :  

(1) Sampler l i n e s  f o r  concentrated so lu t ions  f r equen t ly  plugged 

owing l a r g e l y  t o  i n s u f f i c i e n t  s lope.  El iminat ion of all 

h o r i z o n t a l  runs a r e  mandatory and t h e  use  of t h e  maximum 

s lope  i s  d e s i r a b l e .  

( 2 )  The p resen t  conveyor g ives  t r o u b l e s  which might be decreased 

by us ing  a  cable i n  p lace  of t h e  chain.  Also, t h e  cable  

w i l l  permit  decreas ing  t h e  he igh t  of t h e  conveyor cavi ty .  



( 3 )  The needle-c l ip  removal system, inc luding t h e  f l u s h  a t t a c h -  

ment, needs improving. 

(4) The the rmis to r  alarm system f o r  t h e  PRV s t a t i o n s  never 

funct ioned,  The l i q u i d  l e v e l  system discussed  i n  ORNL-CF- 

59 -11 -26 i s  p re fe r red .  

( 5 )  Use of an al l -welded i n s t a l l a t i o n  i n  t h e  c e l l  i s  p r e f e r r e d  

t o  t h e  tube  f i t t i n g s  used o r i g i n a l l y .  Radiat ion l e v e l s  

gene ra l ly  preclude d i r e c t  maintenance a t  t h e  PRV s t a t i o n s  

so  t h a t  provis ions  f o r  e x t e r n a l  f lu sh ing  i s  very d e s i r a b l e .  

( 6 )  Tongs f o r  t r a n s f e r r i n g  samples must be extremely rugged and 

simple . 
2.4 Radiation S a f e t y  and Control  ( v i a  t r a n s m i t t a l  l e t t e r  63)  

A l l  r ou t ine  personnel  monitoring f i l m  a t  ORNL is  processed on a 

q u a r t e r l y  b a s i s  with no unusual d i f f i c u l t i e s  from fading and fogging. 

There i s  considerable range i n  temperature and humidity here, b u t  a 

comparison i n  t h i s  regard with t h e  Eurochemic l o c a l i t y  cannot be 

made f o r  l a c k  of p e r t i n e n t  information. 

The q u a r t e r l y  pe r iod  i s  probably t h e  maximum time one can expect  

t o  use  a f i l m  i n  t h e  f i e l d  without  exchanging it and s t i l l  be con=- 

s i s t e n t  with r e l i a b l e  r e s u l t s .  Accordingly, t o  measure dose l e v e l s  

of 0.5 rem, it i s  necessary f o r  one t o  measure a dose of  125 n r  f o r  

t h i r t e e n  weeks. With the  type of  f i l m  packets  cu r ren t ly  i n  use, 

DuPont 553, t h i s  i s  only a f e w  percent  above t h e  minimum dose which 

can be measured with any accuracy. 

I n  b r i e f ,  i f  c l ima t i c  condit ions a t  Eurochemic a r e  comparable 

wi th  ORNL, f i l m s  can be used t o  determine whether t h e  dose r a t e  exceeds 

125 m r  p e r  q u a r t e r o  The f i l m  cur ren t ly  i n  use  a t  ORNL cannot be used 

t o  determine doses below t h i s  l e v e l .  

2 .5 Fabr i ca t ion  ( v i a  t r a n s m i t t a l  l e t t e r  64)  

Two ORNL t i t an ium welding s p e c i f i c a t i o n s  were previous ly  r e -  

quested.  S ince  Eurochemic may be considering some t i tan ium f a b r i c a -  

t i on ,  t hese  s p e c i f i c a t i o n s  and some p e r t i n e n t  comments a r e  being s e n t  

now. 



ORNL Comments on Specif ica t ion HRP-7 

This i s  a welding procedure and should be used f o r  bas ic  info'rmation 

only. It was not  intended t o  be used as  a spec i f i ca t ion  with which a 

fabr ica to r  must comply. Experience indicates  t h a t  t h e  spec i f i ca t ion  

should be revised. Some requirements may be too  conservative (example: 
0 

Argon protect ion above 200 F )  and others  may not be r e s t r i c t i v e  enough 

(example: permissible x-ray porosi ty) .  In  general, t h e  spec i f i ca t ion  

gives many procedural ru les  t h a t  must be followed f o r  s a t i s f ac to ry  welding 

of reac t ive  metals. However, many requirements might be questioned on an 

economic bas i s .  Deta i ls  of j o in t  design, welding current ,  jo in t  alignment 

could be changed providing iner t -gas  protect ion i s  adequate. Also, t h e  

spec i f i ca t ion  should be more explanatory,and de f i n i t i ve ;  many questions 

must now be answered by someone having background i n  t i tanium welding. 

ORNL Comments on Specif ica t ion RD 9.6-1 

This spec i f i ca t ion  may be used a s  an example of a type su i t ab l e  f o r  

procurement. No equipment, however, was fabr ica ted  o r  purchased under 

t h i s  speci f ica t ion.  The equipment t o  be fabr ica ted  was t o  be from 

r e l a t i v e l y  t h i n  material ,  and some revis ion might be des i rab le  t o  give 

it more general  coverage. 

The problem of on-the-job qua l i t y  control  checks f o r  weld contamina- 

t i ~ n  i s  somewhat unresolved. The p r a c t i c a b i l i t y  of color  c r i t e r i a  i n  

Sect .  10.2.3 i s  questionable s ince  it leaves much t o  judgment. The hard- 

ness t e s t  i n  Sect .  10.3.1 may give a more pos i t i ve  indicat ion of weld 

qua l i ty"  Problems a r i s e  i n  general appl ica t ion of por tab le  hardness-test  

equipment, and has not been shown t h a t  t he  method i s  p rac t i cab le  and t h a t  

t e s t  r e s u l t s  can be cor re la ted  with performance of a welded s t r uc tu r e .  

Note t h a t  t h e  spec i f i ca t ion  requires t he  f ab r i c a to r  t o  "qualify" 

(prove by t e s t )  h i s  welding procedure before fabr ica t ion .  I n  t he  caurse 

of t h i s ,  establishment of add i t iona l  requirements might be found neces- 

sary.  

2.6 Corrosion ( v i a  t r ansmi t t a l  l e t t e r  65) 
The most recen t ly  published corrosion da ta  on Ni-o-nel and Hastelloy-F 

i s  i n  HW-61662, "Power Reactor Fuels Reprocessing Progress Report on Corro- 

s ion  Studies, " which w a s  sent  v i a  t r an smi t t a l  l e t t e r  39. Some supplemental 



information t o  t h a t  given i n  BMI-1375 has been obta ined  a t  ORNL. Actual 

cor ros ion  r a t e  d a t a  obta ined  i n  l abora to ry - sca le  experiments a r e  a v a i l a b l e  

i f  you d e s i r e  them. Corrosion r a t e s  of 1 mil/month o r  l e s s  a r e  considered 

s a t i s f a c t o r y  a t  ORNL. 

Sul fex .  Five ma te r i a l s ,  Carpenter-20, LCNA (low-carbon n i c k e l  a l l o y  

similar t o  ~i -0-nel),  Has te l loy  C, Has te l loy  F, and Ti tan ium-45~,  a r e  cu r -  

r e n t l y  being t e s t e d  f o r  low-temperature Sul fex  c l a d  s o l u t i o n s  (mult ipurpose 

c e n t r i f u g e )  ; a l l  m a t e r i a l s  showed corros ion  r a t e s  l e s s  than  0.5 mil/month 
. .. 

and a r e  considered s a t i s f a c t o r y .  

ORNL d a t a  show a s l i g h t l y  lower cor ros ion  r a t e  f o r  LCNA than  f o r  

Has te l loy  F when us ing  an i n i t i a l  s u l f u r i c  a c i d  concent ra t ion  of  4.0 M - 
o r  g r e a t e r  a s  t h e  decladding so lu t ion .  Nei ther  m a t e r i a l  showed l o c a l i z e d  

a t t a c k  b u t  both  were h ighe r  ( a  f a c t o r  of 2 t o  4)  than  des i r ed ;  however, 

t h e  r a t e s  can be  considered permiss ib le .  Dissolved s t a i n l e s s  s t e e l  (about  

35 g / l i t e r )  decreased t h e  cor ros ion  r a t e  of  LCNA by a f a c t o r  of  about  4 

i n  4 t o  6 M H SO and a f a c t o r  of about 10  when ch lo r ide  w a s  p re sen t .  I f  
- 2  4 

a Ni f l ex  head-end i s  used i n  t h e  same d i s so lve r ,  Has te l loy  F i s  p r e f e r r e d  

b u t  t h e  maximum s u l f u r i c  a c i d  concent ra t ion  f o r  Su l f ex  decladding should 

be  l i m i t e d  t o  about  3.5 M. - 
Two Haynes experimental  a l l o y s  have a l s o  been t e s t e d .  The r e s u l t s  

a r e  r epor t ed  i n  t h e  June CTD Chemical Development B monthly progress  r e -  

po r t .  Nei ther  m a t e r i a l  c u r r e n t l y  appears  s i g n i f i c a n t l y  b e t t e r  than  LCNA 

o r  Has te l loy  F. 

Z i r f l e x .  The s tandard  Z i r f l e x  decladding s o l u t i o n  (6.0 M NH4F-1.0 M - - 
NH NO ) and a modified Z i r f l e x  s o l u t i o n  (4 .0  t o  6.0 M NH4F-0. 5 t o  1 . 0  M 

4 3 - - 
NH NO -0.01 t o  0.03 M H202) has been evalua ted .  The same f i v e  m a t e r i a l s  

4 3 - 
t e s t e d  wi th  t h e  low-temperature Su l fex  decladding s o l u t i o n s  were t e s t e d  

s i m i l a r l y  wi th  Z i r f l e x  decladding s o l u t i o n s .  A l l  m a t e r i a l s  except  

T i t an ium-45~  were s a t i s f a c t o r y .  

Both s ingle-pass  and cyc1i.c t e s t s  were made on Has te l loy  F and on 

LCNA with no c l e a r l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  cor ros ion  r a t e s .  

Nei ther  i s  considered e n t i r e l y  s a t i s f a c t o r y  f o r  t h e  s tandard  Z i r f l e x  

decladding so lu t ion ,  b u t  both have permiss ib le  r a t e s  wi th  t h e  Modified 

Z i r f l e x  so lu t ion .  I n  t h i s  case Has te l loy  F appears t o  have a s l i g h t l y  

lower cor ros ion  r a t e .  



Purex IWW. The co r ros ion  r a t e s  a r e  exces s ive  f o r  b o t h  Hastel loy-F 

and LCNA i n  Purex I W W  t ype  s o l u t i o n  evapora tors .  

2 , 7  A i r l i f t s  ( v i a  t r a n s m i t t a l  l e t t e r  65 )  

The three b e s t  documents on a i r l i f t  des ign  and performance are: 

ORNL-2175, "Use o f  an A i r  L i f t  as a Meter ing Pump f o r  Radioac t ive  

S o l u t i o n s , "  which was t aken  by E. L. Nicholson. 

IDO-14398, "Factors  Af fec t ing  Capaci ty  of  A i r  L i f t s , "  which was 

s e n t  v i a  t r a n s m i t t a l  l e t t e r  21. 

'Y-1304, "Air L i f t  Pumps -. C h a r a c t e r i s t i c s  and Appl ica t ion  t o  Liquid-  

Liquid  E x t r a c t i o n  Systems," which was s e n t  v i a  t r a n s m i t t a l  

l e t t e r  63. 

Y-1304 con ta in s  des ign  and performance informat ion  f o r  s i z e s  s t a r t i n g  

a t  1/8 i n .  S ince  t h i s  document w a s  n o t  s e n t  u n t i l  October 28, 1960, and 

was s e n t  v i a  S e i v e r i n g ' s  o f f i c e ,  it i s  p o s s i b l e  tha t  Eurochemic had n o t  

r ece ived  it a t  the t ime of your  l e t te r .  Some informat ion  on HAP0 Semi- 

works exper ience  w i th  a i r l i f t s  was inc luded  i n  HW-61848, "Eurochemic 

Questions --Prel iminary Report, " which was s e n t  v i a  DIA.  

Some informat ion  from the Thorex p i l o t  p l a n t  opera t ion ,  t aken  by 

E. L. Nicholson, was used by M r ?  Nicholson t o  p r e p a r e  an e v a l u a t i o n  of 

a i r l i f t s  f o r  meter ing  and pumping low-flow-rate streams. This informa- 

t i o n  was n o t  formal ly  given t o  Eurochemic, and f o r  your  information,  i s  

as fo l lows:  Return o f  t h e  2AD s t ream t o  t h e  lA-column r e q u i r e s  a pumping 

rate of  about  20 liters/hr. Thorex d a t a  i n d i c a t e  s a t i s f a c t o r y  performance 

of  a 1/2 -in.  -d ia  p i p e  (15 .8  mrn i. d .  ) a i r l i f t  wi th  about  38s submergence 

f o r  pumping 18 l i ters/hr of  wa te r  o r  h igh  d e n s i t y  (1 .65)  thorium n i t r a t e -  

aluminum n i t r a t e  s o l u t i o n s  (2AF). This a i r l i f t  was r o u t i n e l y  ope ra t ed  a t  

approximately 1/15 maximum capac i ty .  A similar f low rate was ob t a ined  

wi th  t h e  Thorex IAF stream a i r l i f t  a t  64s submergence; t h i s  a i r l i f t  was 

ope ra t ed  a t  about  1/30 maximum capac i ty .  The above informat ion  i n d i c a t e s  

a l a r g e r  ope ra t i ng  f low range than  was p r e v i o u s l y  a n t i c i p a t e d .  Assuming 

a f low range (minimum t o  maximum) o f  20 f o r  small a i r l i f t s  the fo l lowing  

rates f o r  water  may be  expected. 

3/8 i n .  (nominal)  pipe,  65% submergence maxa 4.9 l i t e r s / m i n  
min. 0.25 l i t e r s / m i n  (es t .  ) 



1/4  i n .  (nominal) pipe, 65$ submergence max. 1 .59  l i t e r s / m i n  ( e s t .  ) 
min. 0  - 0 8  l i t e r s / m i n  ( e s t .  ) 

We would expect  t h e  e f f e c t  of d i r t  t o  be  i n s i g n i f i c a n t  on a i r l i f t  

capaci ty,  r e p r o d u c i b i l i t y ,  o r  r e l i a b i l i t y .  No a t t e n t i o n  has  been given 

a t  ORNL o r  t h e  Y-12 P l a n t  t o  p ipe  roughness, b u t  t h e  on ly  e f f e c t s  ex-  

pec ted  would be  a s l i g h t  i n c r e a s e  i n  p r e s s u r e  drop. Nozzle des ign  does 

no t  appear  t o o  important  on small a i r l i f t s .  Of g r e a t e r  importance i s  

t h e  need f o r  provid ing  an a i r  dampener t o  prevent  l a r g e  ins tan taneous  

o s c i l l a t i o n s  i n  flow r a t e .  Two dampeners a r e  used a t  ORNL, one an 

o r i f i c e  a t  t h e  a i r  i n l e t  p o i n t  t o  t h e  a i r l i f t  and t h e  second a long  

run ( s e v e r a l  f e e t )  of c a p i l l a r y  tubing;  o u r  preference  i s  t h e  c a p i l l a r y  

tubing.  

2.8 Head-end Development ( v i a  t r a n s m i t t a l  l e t t e r  66) 

I n  response t o  your r eques t  f o r  d i s s o l v i n g  information (your  l e t t e r  

28), members of t h e  ORNL Chemical Technology Divis ion  have reviewed 

ETR-72, "Proposal f o r  Semi-Continuous and Continuous Di s so lu t ion  i n  a 

Multipurpose Disso lver . "  The fol lowing comments, whi le  not  ex tens ive ,  

may assist E u r o c h e m i ~ ~  The comments r e f e r  t o  s e c t i o n s  of  t h e  o r i g i n a l  

r e p o r t  as i n d i c a t e d  and a r e  a l l  based on ORNL experience and d a t a .  

One gene ra l  impression from ETR-72 i s  that  a semi-continuous d i s -  

s o l v e r  a l lows  a lower d i s s o l v e n t  a c i d  concent ra t ion  f o r  a cons t an t  

metal  ion  loading  i n  t h e  product .  D i s so lu t ion  d a t a  do not  s u b s t a n t i a t e  

th is ;  i . e . ,  f o r  a given loading  a h ighe r  d i s s o l v e n t  a c i d  concen t r a t ion  

i s  r equ i r ed  i n  a semi-continuous d i s s o l v e r  owing t o  t h e  reduced d i s s o l u -  

t i o n  r a t e  from t h e  metal  concent ra t ion .  

ETR -72 

Sec t ion  5.4 (page 11) 

The d a t a  given appear  t o  be f o r  ba t ch  d i s s o l u t i o n  cond i t i ons .  The 

1 2  mils/hr average a t t a c k  r a t e  seems h igh .  The s t a i n l e s s  s t e e l  concen- 

t r a t i o n  i n  t h e  dec lad  s o l u t i o n  from a semi-continuous d i s s o l v e r  i s  ex -  

pec ted  t o  be about  30 g / l i t e r  as opposed t o  t h e  92 g / l i t e r  shown; 

consequently, a d i l u t i o n  s t e p  should not  be r equ i r ed  s i n c e  a 30 g / l i t e r  

s t a i n l e s s  s t e e l  s o l u t i o n  i s  expected t o  be  s t a b l e .  Based on l a b o r a t o r y -  

s c a l e  da ta ,  l o s s e s  t o  t h e  c l a d  s o l u t i o n  a r e  independent of burnup up t o  



10,000 t o  12,000 Mwd/t. P rev ious ly  r epo r t ed  apparent  l o s s e s  were 

based on a high gamma a c t i v i t y ;  t h e  h igh  gamma a c t i v i t y  r e s u l t e d  from 

coba l t  a c t i v a t i o n  i n  t h e  s t a i n l e s s  s t e e l  r a t h e r  than  from uranium d i s -  

s o l u t i o n s .  This  i n d i c a t e s  t h a t  t h e  cLad s o l u t i o n  w i l l  r e q u i r e  "hot" 

s to rage  o r  t h a t  low-cobalt  s t a i n l e s s  s t e e l  must be used i n  f u e l  f a b r i -  

ca t ion .  
. . 

Sect ion  5 .5  (page 11) 

The z i r c a l o y  c l a d  s o l u t i o n  concent ra t ion  i n d i c a t e d  [9.45 M NH F, - 4 
0.48 M N H  NO 0.9 M (NH ) Z ~ F ~ ]  i s  uns t ab le  a t  room temperature.  - 4 3' - 4 2  

Sec t ion  5.6 
This  s e c t i o n  is  somewhat confusing t o  us .  The i n i t i a l  comment, 

above, appears  t o  apply.  

Sec t ion  5.7 

The u n i t  quoted f o r  t h e  average d i s s o l u t i o n  r a t e ,  g/min/g U, 

assumes a s p e c i f i c  area/mass r a t i o .  A va lue  f o r  such a u n i t  w i l l  b e  

conserva t ive  f o r  whole p e l l e t s .  The d i s s o l u t i o n  r a t e  va lue  w i l l  be  

much g r e a t e r  f o r  fragmented p e l l e t s ,  which i s  t o  be  expected. 

Sec t ion  7 .0  

The 3-mm-dia h o l e s  i n  t h e  removable c r a sh  p l a t e  ( f i r s t  paragraph)  

may r e s u l t  i n  f requent  plugging. It i s  n o t  c l e a r  which d i s s o l u t i o n  

s tep ,  c l a d  o r  core, i s  r e f e r r e d  i n  t h e  l a s t  paragraph of t h i s  s e c t i o n .  

Oxygen a d d i t i o n  should no t  be used dur ing  t h e  S u l f e x  decladding s t e p  

owing t o  t h e  q u a n t i t y  of hydrogen evolved. We assume t h e  oxygen 

a d d i t i o n  i s  proposed dur ing  core  d i s s o l u t i o n  f o r  i nc reased  a c i d  

u t i l i z a t i o n .  We have found t h a t  hydrogen monitor ing dur ing  s t a i n l e s s  

s t e e l  d i s s o l u t i o n  provides  a good c o n t r o l  i n d i c a t o r  and pe rmi t s  a c -  

c u r a t e  c a l c u l a t i o n s  of t h e  percentage  d i s so lved .  

2 .9 S torage  Canals ( v i a  t r a n s m i t t a l  l e t t e r  73)  

I n  answer t o  your ques t ion  on contamination of  c rane  hooks (your  

l e t t e r  323, t h e  fo l lowing  information summarizes ou r  experience.  Con- 

tamina t ion  of t h e  hook, hook housing, and cab le  w i l l  occur  t o  t h e  

e x t e n t  t h a t  gloves a r e  r equ i r ed  f o r  handl ing.  The h i g h e s t  r a d i a t i o n  

observed i s  l e s s  than  5 mr/hr, most of which probably comes from t h e  

grease  on t h e  hook bear ing  and t h e  cable .  Actual ly,  t h i s  r a d i a t i o n  



l e v e l  i s  ins ignif icant  compared t o  the radiat ion from the s ides  of the  

canal. S ta in less  s t e e l  hooks have not been used and would not, in  them- 

selves, eliminate the  contamination problem. Simple water f lushing as  

the  crane hook i s  ra ised has proven sa t i s fac tory .  Also, the  equipment 

being handled by the  crane w i l l  be contaminated similarly,  necess i ta t ing 

cer ta in  minimum precautions t o  maintain contamination control .  

2.10 Fuel Shipment ( v i a  t ransmi t ta l  l e t t e r  70) 

ETR-94 has been reviewed a t  ORNL. These comments a re  referenced 

t o  the various sections of ETR-94. 

ETR -9 4 

Section 3 .1  

IAEA 15.3.2.2.b. The use of a  s o l i d  primary coolant may be worth 

considering. Loss of such a  coolant may be l e s s  l i k e l y  i n  case of an 

accident. 

IAEA 15.3.3. A 10$ sa fe ty  fac tor  may not be su f f i c i en t  where 

geometry i s  used a s  the  controll ing fac tor .  Further information w i l l  

be included in  the  revised issue of TID-7016, and copies of t h i s  w i l l  

be sent .  

Section 3.2 

IAEA 16 .2 .4 .  The heat  generated within the  container should not 

a f f ec t  the  container ' s  eff ic iency i n  case of an accident a s  well a s  

under normal conditions. 

IAEA 16.2.4.4.b. The statements on excessive pressure and s i g n i f i -  

cant rad ioac t iv i ty  should be c l a r i f i e d  by specifying numerical values. 

IAEA 16.2.5. This section i s  apparently based on e a r l i e r  USAEC 

regulations,  Recent information suggests t h a t  f ue l  element cladding may 

f a i l  a t  temperatures lower than i t s  melting point  owing t o  other types 
0 

of damage. Therefore, the  100 C below melting points  l i m i t  on temperature 

i s  being revised. This has been discussed more i n  ORNL-CF-60 -12 -15 ( s ee  

comment f o r  section 7 .4) .  
Section 3.3 

IAEA 16.2.1.  The cask should a l so  be approved by the  au tho r i t i e s  

of the  countries through which it passes.  

Section 5 . 4  

The in te rna l  cask temperature should be noted, p r i o r  t o  re lease  of 



t h e  overpressure, when t h e  cask i s  rece ived  a t  t h e  "cask decontamination" 

i n s t a l l a t i o n .  The use  of  pure water  w i l l  a l s o  reduce t h e  q u a n t i t y  of  

r a d i o l y t i c  gas formed. 

Detect ion of  a ruptured  s l u g  may be  inconclus ive  by a n a l y s i s  of  t h e  

cask water  sample. P e r  L. J. King (oRNL-CF-60 -3-49, s e n t  by t r a n s m i t t a l  

l e t t e r  53), it i s  p o s s i b l e  t h a t  as l i t t l e  as 4% of t h e  crud on spent  f u e l  

elements could g ive  i n d i c a t i o n s  of a ruptured  element.  

Sec t ion  5.5 

The primary cool ing  water a c t i v i t y  l e v e l  may be  d i f f i c u l t  t o  p r e -  

e s t a b l i s h  owing t o  t h e  u n c e r t a i n i t i e s  e x i s t i n g  from crud a c t i v i t y .  The 

ASA Committee i s  cons ider ing  l e v e l s  of 8-7 c u r i e s / l i t e r  and a 

c u r i e s / l i t e r  f o r  l i q u i d  coolants .  

Sec t ion  6.6 
Cask attachment requirements a r e  such t h a t  t o t a l  t imes of 1 t o  4 

hours  might b e  expected r a t h e r  than t h e  1 0  min. i nd ica t ed .  An exposure 

l i m i t ,  con t ro l l ed  by time c o n t r o l  and se l f - r ead ing  personnel  dosimeters,  

should be considered. 

Sec t ion  7 .4  

As ind ica t ed  i n  ORNL-CF-60 -12-15, "Eurochemic Ass is tance  Program: 

ORNL Comments on USAEC Regulation 10 CFR P a r t  72," (be ing  s e n t  v i a  DIA), 

acceptable  proof o f  s t r u c t u r a l  i n t e g r i t y  i s  a d i f f i c u l t  problem t o  r e -  

solve.  Such proof i s  necessary, however, and should b e  s tandardized .  

2.11 Waste Disposal  ( v i a  t r a n s m i t t a l  l e t t e r  80 )  

M r .  Moeken's l e t t e r  of August 21, concerning t h e  e f f e c t s  of t r i t i u m  

on waste d i sposa l  from a reprocess ing  p l a n t  w a s  reviewed wi th  t h e  fol low- 

i n g  .comment. 

"There has been no work done a t  Oak Ridge t o  confirm t h e  presence 
of tritium i n  f i s s i o n .  So f a r ,  impl ica t ions  of t r i t i u m  a s  a waste  
problem i n  f u e l  process ing  have no t  been considered a t  ORNL. Usi.ng 
t h e  y i e l d  repor ted  by Savannah River, we agree  it could be a source 
of concern i n  t h e  process ing  of high-burnup f u e l .  The large-volume 
e f f l u e n t s  from such process ing  a r e  normally t r e a t e d  and d ischarged  
t o  t h e  environment. " 
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